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INITIALS    USED   IN    VOLUME    XIII.    TO    IDENTIFY    INDIVIDUAL 

CONTRIBUTORS,1  WITH    THE    HEADINGS    OF    THE 
ARTICLES    IN    THIS    VOLUME  SO  SIGNED. 

A.  E.  G.*  REV.  ALFRED  ERNEST  GARVIE,  M.A.,  D.D.  [ Principal  of  New  College,  Hampstead.     Member  of  the  Board  of  Theology  and  J  Harocu  i  •  ,\ 

the  Board  of  Philosophy,  London  University.    Author  of  Studies  in  the  Inner  Life  ]        resy  <*  rart>- of  Jesus,  &c. 

A.  D.  HENRY  AUSTIN  DOBSON,  LL.D.  J  Hogarth. See  the  biographical  article,  DOBSON,  H.  A.  I 

A.  E.  T.  W.       ALFRED  EDWARD  THOMAS  WATSON.  f  w        .,  , . 
Editor  of  the  Badminton  Library  and  Badminton  Magazine.     Formerly  Editor  J  „  R     K&cmS  (tn  part); 
of  the  Illustrated  Sporting  and  Dramatic  News.    Author  of  The  Racing  World  and  ]  Hunting. its  Inhabitants;  &c. 

A.  C.  S.  ALGERNON  CHARLES  SWINBURNE.  J  Hugo   victor See  the  biographical  article,  SWINBURNE,  A.  C.  I 

A.  Cy.  ARTHUR  ERNEST  COWLEY,  M.A.,  LITT.D.  f  Hebrew  Language; 
Sub-Librarian  of  the  Bodleian  Library,  Oxford.    Fellow  of  Magdalen  College.  \  Hebrew  Literature. 

A.  F.  P.  ALBERT  FREDERICK  POLLARD,  M.A.,  F.R.HisT.S.  r  Heath,  Nicholas; 
Professor  of  English  History  in  the  University  of  London.     Fellow  of  All  Souls  I  Henry  VIII.  of  England* 
College,  Oxford.    Assistant  Editor  of  the  Dictionary  of  National  Biography,  1893-  H  rfnnn        p-  "u 
1901.    Lothian  Prizeman  (Oxford),  1892,  Arnold  Prizeman,  1898.    Author  of  England     no°Pel>  B'snop; 
under  the  Protector  Somerset;  Henry  VIII.;  Life  of  Thomas  Cranmer;  &c.  I  Humphrey,  Lawrence. 

A.  Go.*  REV.  ALEXANDER  GORDON,  M.A.  /  Hofmann,  Melchior; 
Lecturer  on  Church  History  in  the  University  of  Manchester.  I  Hotman. 

A.  H.  S.  REV.  ARCHIBALD  HENRY  SAYCE,  D.D. ,  LITT.D.,  LL.D.  Humboldt    Karl  W    Von See  the  biographical  article,  SAYCE,  A.  H.  \ 

A.  H.-S.  SIR  A.  HOUTUM-SCHINDLER,  C.I.E.  f  ~  _ 
General  in  the  Persian  Army.    Author  of  Eastern  Persian  Irak.  \  Hormuz  (tn  part). 

A.  J.  H.  ALFRED  J.  HIPKINS,  F.S.A.  (1826-1903).  , 
Formerly  Member  of  Council  and  Hon.  Curator  of  the  Royal  College  of  Music, 
London.    Member  of  Committee  of  the  Inventions  and  Music  Exhibition,  1885;  oM  Harp  (in  part). 
the  Vienna  Exhibition,  1892;  and  of  the  Paris  Exhibition,  1900.    Author  of  Musical  I 
Instruments ;  &c. 

A.  L.  ANDREW  LANG.  f  Hauntings. 
See  the  biographical  article,  LANG,  ANDREW.  I 

A.  M.  C.  AGNES  MARY  CLERKE. 
See  the  biographical  article,  CLERKE,  A.  M. 

A.  N.  ALFRED  NEWTON,  F.R.S. 
See  the  biographical  article,  NEWTON,  ALFRED. 

Herschel,  Sir  F.  W.  (in  part) ; 

Herschel,  Sir  J.  F.  W. 
(in  part). 

Hevelius;  Hipparchus; 
Horroeks;  Huggins; 

Humboldt. 

Harpy;  Harrier;  Hawfinch; 
Hawk;  Heron;  Hoactzin; 
Honeyeater;  Honey  Guide; 

Hoopoe;  Hornbill; 

.  Humming-Bird. 
A.  SI.  ARTHUR  SHADWELL,  M.A.,  M.D.,  LL.D.,  F.R.C.P.  r 

Member  of  Council  of  Epidemiological  Society.     Author  of  Industrial  Efficiency;  J  Housing. 
The  London  Water  Supply;  Drink,  Temperance  and  Legislation. 

A.  W.  H.*          ARTHUR  WILLIAM  HOLLAND.  f  Henry  IV.:  Roman  Emperor; 
Formerly  Scholar  of  St  John's  College,  Oxford.    Bacon  Scholar  of  Gray's  Inn,  1900.  •<  Hide;  Hohenzollern; 

[Honorius  II.;  Anti-Pope. 

A.  W.  W.  ADOLPHUS  WILLIAM  WARD,  LITT.D.,  LL.D.  f  _ 

See  the  biographical  article,  WARD,  A.  W.  \  Hrosvitna. 

C.  A.  M.  F.         CHARLES  AUGUSTUS  MAUDE  FENNELL,  M.A.,  LITT.D.  [" 
Formerly  Fellow  of  Jesus  College,  Cambridge.    Editor  of  Pindar's  Odes  and  Frag-  -I  Hercules. mints ;  and  of  the  Stanford  Dictionary  of  A  nglicised  Words  and  Phrases. 

1  A  complete  list,  showing  all  individual  contributors,  with  the  articles  so  signed,  appears  in  the  final  volume. 
V 
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C.  B.« 

C.  El. 

C.  F.  A. 

C.  H.  Ha. 

C.  J.  L. 

C.  L.  K. 

C.  Mo. 

C.  P. 

C.  Pf. 

C.  R.  B. 

C.  S. 

C.  W.  W. 

D.  B.  M. 

D.  F.  T. 

D.  Gi. 

D.  G.  H. 

D.  H. 

D.  Mn. 

D.  S.* 

E.  C.  B. 

E.  D.  B. 

INITIALS  AND  HEADINGS  OF  ARTICLES 

CHARLES  BEMONT,  Lirr.D.  (Oxon.).  jHavet; 
See  the  biographical  article,  BEMONT,  C.  I  Hozier. 

SIR  CHARLES  NORTON  EDGCUMBE  ELIOT,  K.C.M.G.,  C.B,  M.A.,  LL.D.,  D^C.L.     ( 
Vice-Chancellor  of   Sheffield   University.     Formerly   Fellow   of  Trinity   College,      Hissar  (in  part), 
Oxford.     H.M.'s  Commissioner  and   Commander-in-Chief   for  the   British   East -4  Hungary:  Language; 
Africa  Protectorate;  Agent  and  Consul-General  at  Zanzibar;  and  Consul-General     Huns. 
for  German  East  Africa,  1900-1904. 

CHARLES  FRANCIS  ATKINSON. 

Formerly   Scholar  of  Queen's   College,   Oxford.     Captain,    1st   City  of   London (Royal  Fusiliers).    Author  of  The  Wilderness  and  Cold  Harbour. 

Hohenlohe  (in  part). 

Member  1  Honorius  II.,  III.,  IV. 
CARLTON  HUNTLEY  HAYES,  A.M.,  PH.D. 

Assistant  Professor  of  History  in  Columbia  University,  New  York  City, 
of  the  American  Historical  Association. 

SIR  CHARLES  JAMES  LYALL,  K.C.S.I.,  C.I.E.,  LL.D.  (Edin.). 
Secretary  Judicial  and  Public  Department,  India  Office.    Fellow  of  King  s  College,  J  _ 

London.      Secretary   to   Government   of    India,    Home    Department,    1889-1894. 1  Hmdostam 
Chief  Commissioner,  Central  Provinces,  India,  1895-1898.    Author  of  Translations 
of  Ancient  Arabic  Poetry;  &c. 

CHARLES  LETHBRIDGE  KINGSFORD,  M.A.,  F.R.HisT.S.,  F.S.A. 
Assistant  Secretary  to  the  Board  of  Education.     Author  of  Life  of  Henry   V. 
Editor  of  Chronicles  of  London,  and  Stow's  Survey  of  London. 

WILLIAM  COSMO  MONKHOUSE. 
See  the  biographical  article,  MONKHOUSE,  W.  C. 

Henry  IV.,  V.,  VI.: 

REV.  CHARLES  PRITCHARD,  M.A. 
See  the  biographical  article,  PRITCHARD,  CHARLES. 

|  Hunt,  W.  Holman. f  Hersehel,  Sir  F.  W. (in  part); 

I  Hersehel,  Sir  J.  F.  W. 
L      (in  part). 

CHRISTIAN  PFISTER,  D.-ES-L. 
Professor  at  the  Sorbonne,  Paris.     Chevalier  of  the  Legion  of  Honour. 
of  Etudes  sur  le  regne  de  Robert  le  Pieux. 

CHARLES  RAYMOND  BEAZLEY,  M.A.,  D.Lnr. 
Professor  of  Modern  History  in  the  University  of  Birmingham.  Formerly  Fellow 
of  Merton  College,  Oxford,  and  University  Lecturer  in  the  History  of  Geography. 
Author  of  Henry  the  Navigator;  The  Dawn  of  Modern  Geography;  &c. 

CARL  SCHTJRZ,  LL.D. 
See  the  biographical  article,  SCHURZ,  CARL. 

SIR  CHARLES  WILLIAM  WILSON,  K.C.B.,  K.C.M.G.,  F.R.S.  (1836-1907). 
Major-General,  Royal  Engineers.  Secretary  to  the  North  American  Boundary 
Commission,  1858-1862.  British  Commissioner  on  the  Servian  Boundary  Com- 

mission. Director-General  of  the  Ordnance  Survey,  1886-1894.  Director-General 
of  Military  Education,  1895-1898.  Author  of  From  Korti  to  Khartoum;  Life  of 
Lord  Clive;  &c. 

DAVID  BINNING  MONRO,  M.A.,  Lrrr.D. 
See  the  biographical  article,  MONRO,  DAVID  BINNING. 

Author  j  Hunald. 
Hayton;  Henry 

the  Navigator. 

|  Hayes, 

Rutherford  B. 

Hierapolis  (in  part). 

Homer 

DONALD  FRANCIS  TOVEY. 
Author  of  Essays  in  Musical  Analysis:  comprising  The  Classical  Concerto,   The  -I  Harmony. 
Goldberg  Variations,  and  analyses  of  many  other  classical  works.  (_ 

SIR DAVID  GILL,  K.C.B.,  LL.D.,  F.R.S.,  F.R.A.S.,  D.Sc. 
H.M.  Astronomer  at  Cape  of  Good  Hope,  1879-1907.    Served  in  Geodetic  Survey 
of   Egypt,   and  on  the  expedition  to  Ascension   Island   to  determine  the  Solar  J  Heliometer. 
Parallax  by  observations  of  Mars.    Directed  Geodetic  Survey  of  Natal,  Cape  Colony  i 
and  Rhodesia.    Author  of  Geodetic  Survey  of  South  Africa;  Catalogues  of  Stars  for 
the  Equinoxes  (1850,  1860,  1885,  1890,  1900);  &c. 

DAVID  GEORGE  HOGARTH,  M.A. 
Keeper  of  the  Ashmolean  Museum,  Oxford.  Fellow  of  Magdalen  College,  Oxford. 
Fellow  of  the  British  Academy.  Excavated  at  Paphos,  1888;  Naucratis,  1899  and 
1903;  Ephesus,  1904-1905;  Assiut,  1906-1907.  Director,  British  School  at  Athens, 
1897-1900.  Director,  Cretan  Exploration  Fund,  1899. 

DAVID  HANNAY. 
Formerly  British  Vice-Consul  at  Barcelona. 
Navy;  Life  of  Emilia  Castelar;  &c. 

Author  of  Short  History  of  the  Royal 

REV.  PUGALD  MACFADYEN,  M.A. 
Minister  of  South  Grove  Congregational  Church,  Highgate.  Author  of  Constructive 
Congregational  Ideals;  &c. 

DAVID  SHARP,  M.A.,  M.B.,  F.R.S.,  F.Z.S. 
Editor  of  the  Zoological  Record.  Formerly  Curator  of  Museum  of  Zoology,  Univer- 

sity of  Cambridge.  President  of  Entomological  Society  of  London.  Author  of 
"  Insecta  "  (Cambridge  Natural  History);  &c. 

RT.  REV.  EDWARD  CUTHBERT  BUTLER,  O.S.B.,  M.A.,  D.Lrrr. 
Abbot  of  Downside  Abbey,  Bath.  Author  of  "  The  Lausiac  History  of  Palladius  " in  Cambridge  Texts  and  Studies,  vol.  vi. 

EDWIN  DAMPIER  BRICKWOOD. 
Author  of  Boat-Racing ;  &c. 

•  Heraclea  (in  part)
; 

Hierapolis  (in  part); 

Hittites;  Horus. 

f  Heyn;  Hood,  Viscount; 
"I  Howe,  Earl;  Humour. 

f  Henderson,  Alexander 

(_      (in  part). 
f 
Hexapoda  (in  part). 

f  Hieronymites; 

|  Hilarion,  Saint. f  Horse:  History; 
\Horse-Racing  (in  part). 



INITIALS  AND  HEADINGS  OF  ARTICLES  vii 
E.  D.  Bu.  EDWARD  DUNDAS  BUTLER. 

Formerly  Assistant  in  the  Department  of  Printed  Books,  British  Museum.    Foreign  J  *  ungary:  Literature 
Member  of  the  Hungarian  Academy  of  Sciences.    Author  of  Hungarian  Poems  and          (in  part). 
Fables  for  English  Readers ;  &c. 

E.  E.  S.  ERNEST  EDWARD  SIKES,  M.A.  f 
Fellow,  Tutor  and  Lecturer,  St  John's  College,  Cambridge.     Newton  Student  at  J  Hephaestus; 
Athens,  1890.    Editor  of  the  Prometheus  Vinctus  of  Aeschylus,  and  of  The  Homeric  1  Hera;  Hermes. 

Hymns. E.  F.  S.  EDWARD  FAIRBROTHER  STRANGE.  C 
Assistant-Keeper,  Victoria  and  Albert  Museum,  South  Kensington.  Member  of  J  Hiroshige; 
Council,  Japan  Society.    Author  of  numerous  works  on  art  subjects.  Joint-editor  1  Hokusai 
of  Bell's  "  Cathedral     Series.  I 

E.  G.  EDMUND  GOSSE,  LL.D.  J  Heroic  Romances; 
See  the  biographical  article,  GOSSE,  EDMUND,  W.  Heroic  Verse; I  Herrick;  Holberg. 

Ed.  M.  EDUARD  MEYER,  PH.D.,  D.Lirr.  (Oxon.),  LL.D.  f 
Professor  of  Ancient  History  in  the  University  of  Berlin.     Author  of  Geschichte  S  Hormizd. 
des  Alterthums ;  Geschichte  des  alien  Aegyptens ;  Die  Israeliten  und  ihre  Nachbarstamme.  {, 

E.  M.  W.  REV.  EDWARD  MEWBURN  WALKER,  M.A.  J  Herodotus  (;*,  *»ri\ 
Fellow,  Senior  Tutor  and  Librarian  of  Queen's  College,  Oxford.  I 

E.  0.*  EDMUND  OWEN,  M.B.,  F.R.C.S.,  LL.D.,  D.Sc. 
Consulting  Surgeon  to  St  Mary's  Hospital,  London,  and  to  the  Children's  Hospital,  I  Heart:   Sttreerv Great  Ormond  Street,  London.    Chevalier  of  the  Legion  of  Honour.    Late  Examiner  H  wprnja 
in  Surgery  at  the  Universities  of  Cambridge,  London  and  Durham.     Author  of 
A  Manual  of  Anatomy  for  Senior  Students.  [ 

E.  Pr.  EDGAR  PRESTAGE.  f 
Special  Lecturer  in  Portuguese  Literature  at  the  University  of  Manchester.    Com-  I  Herculano  de  Carvalho  e 
mendador,   Portuguese  Order  of  S.  Thiago.     Corresponding   Member  of  Lisbon  |       Araiyo. 
Royal  Academy  of  Sciences  and  Lisbon  Geographical  Society.  I 

E.  Re.*  EMIL  REICH,  Doc. JURIS.,  F.R.HisT.S.  /Huiwarv-  m*rni,,r,  (;*,  *n,t 
Author  of  Hungarian  Literature ;  History  of  Civilization ;  &c.  \  *  'Dgary '  Llterature  (™  P« 

E.  R.  B.  EDWYN  ROBERT  BEVAN,  M.A.  f 
New  College,  Oxford.    Author  of  The  House  of  Seleucus;  Jerusalem  under  the  High  1  Hellenism. 
Priests.  I 

F.  B.  FELICE  BARNABEI,  LITT.D. 
Formerly  Director  of  Museum  of  Antiquities  at  Rome.     Author  of  archaeological 
papers  in  Italian  reviews  and  in  the  Athenaeum. 

F.  C.  C.  FREDERICK  CORNWALLIS  CONYBEARE,  M.A.,  D.Tn.  (Giessen).  f 
Fellow  of  the  British  Academy.     Formerly  Fellow  of  University  College,  Oxford.  \  Holy  Water. 
Author  of  The  Ancient  Armenian  Texts  of  Aristotle;  Myth,  Magi?  and  Morals;  &c.  { 

F.  G.  M.  B.        FREDERICK  GEORGE  MEESON  BECK,  M.A.  f  Heruli. 
Fellow  and  Lecturer  of  Clare  College,  Cambridge.  \ 

F.  G.  P.  FREDERICK  GYMER  PARSONS,  F.R.C.S.,  F.Z.S.,  F.R.ANTHROP.INST.  f 
Vice-President,  Anatomical  Society  of  Great  Britain  and  Ireland.     Lecturer  oirj  Heart-    A      t 
Anatomy  at  St  Thomas's  Hospital  and  the  London  School  of  Medicine  for  Women.  1 
Formerly  Hunterian  Professor  at  the  Royal  College  of  Surgeons.  L 

F.  G.  S.  F.  G.  STEPHENS.  f 
Formerly  art  critic  of  the  Athenaeum.     Author  of  Artists  at  Home;  George  Cruik-  I  jjoj]    Frank. 
shank;  Memorials  of  W.  Mulready;  French  and  Flemish  Pictures;  Sir  E.  Landseer;\ 
T.  C.  Hook,  R.A.;&c. 

F.  H.  B.  FRANCIS  HENRY  BUTLER,  M.A.  f  Honey;  Hunter,  John; 
Worcester  College,  Oxford.    Associate  of  the  Royal  School  of  Mines.  \  Hunter,  William. 

F.  LL  G.  FRANCIS  LLEWELLYN  GRIFFITH,  M.A.,  PH.D.,  F.S.A.  r  Heliopolis; Reader  in  Egyptology,  Oxford  University.     Editor  of  the  Archaeological  Survey!    iorrnec  TVi«mo<ri<:tii<:' 
and  Archaeological  Reports  of  the  Egypt  Exploration  Fund.     Fellow  of  Imperial  1  flerl 
German  Archaeological  Institute.  I  Horus. 

F.  0.  B.  FREDERICK  ORPEN  BOWER,  D.Sc.,  F.R.S.  r 
Regius  Professor  of  Botany  in  the  University  of  Glasgow.     Author  of  Practical  J  Hofmeister. 
Botany  for  Beginners. 

F.  Px.  FRANK  PUAUX.  r 

President  of  the  Societe  de  1'Histoire  du  Protestantisme  francais.       Author  of  J  _  , 
Les  Precurseurs  francais  de  la  tolerance ;  Histoire  de  I' etablissement  des  protestants  l  HUguenoiS. 
fran$ais  en  Suede;  L'Eglise  reformee  de  France;  &c. 

G.  A.  Gr.  GEORGE  ABRAHAM  GRIERSON,  C.I.E.  PH.D.,  D.Lrrr. 
Member  of  the  Indian  Civil  Service,  1873—1903.     In  charge  of  Linguistic  Survey 
of  India,   1898-1902.     Gold  Medallist,  Asiatic  Society,   1909.     Vice-President  of -|  Hindustani. 
the  Royal  Asiatic  Society.     Formerly  Fellow  of  Calcutta  University.     Author  of 
The  Languages  of  India ;  &c. 

G.  C.  R.  GEORGE  GROOM  ROBERTSON  M.A.  J  Hobbes   Thomas  (in  part). See  the  biographical  article,  ROBERTSON,  G.  C.  \ 

G.  C.  W.  GEORGE  CHARLES  WILLIAMSON,  LITT.D.  f  Hilliard    Lawrence* 
Chevalier  of  the  Legion  of  Honour.    Author  of  Portrait  Miniatures;  Life  of  Richard  J  '.  'U-CIH_ 
Cosway,  R.A.;  George  Engleheart;  Portrait  Drawings;  &c.     Editor  of  new  edition  1  ira>  w 
of  Bryan's  Dictionary  of  Printers  and  Engravers.  [  Humphry,  Ozias. 



viii  INITIALS  AND  HEADINGS  OF  ARTICLES 
0.  G.  S.      GEORGE  GREGORY  SMITH,  M.A.  f 

Professor  of  English  Literature,  Queen's  University  of  Belfast.     Author  of  The\  Henryson. Days  of  James  IV.;  The  Transition  Period;  Specimens  of  Middle  Scots;  &c. 

G.  E.  REV.  GEORGE  EDMUNDSON,  M.A.,  F.R.HisT.S.  f  Holland:  History. 
Formerly  Fellow  and  Tutor  of  Brasenose  College,  Oxford.    Ford's  Lecturer,  1909.  J  Holland:  County  and Hon.  Member,  Dutch  Historical  Society,  and  Foreign  Member,  Netherlands  Associa-  1 
tion  of  Literature.  Province  of. 

G.  H.  C.  GEORGE  HERBERT  CARPENTER,  B.Sc.  f 
Professor  of  Zoology  in  the  Royal  College  of  Science,  Dublin.     President  of  the!  *     rniptera; 
Association  of  Economic  Biologists.    Member  of  the  Royal  Irish  Academy.    Author]  Hexapoda  (in  part). 
of  Insects:  their  Structure  and  Life;  &c.     ' 

G.  J.  T.  GEORGE  JAMES  TURNER. 

Barrister-at-Law,  Lincoln's  Inn.     Editor  of  Select  Pleas  for  the  Forests  for  the  H  Hundred. Selden  Society.  L 

G.  K.  GUSTAV  KRUGER.  f  „=__„,„,, 
Professor   of   Church    History   in   the    University   of   Giessen.     Author   of   Das']     llPP0'ylus- Papsitum;  &c. 

G.  R.  REV.  GEORGE  RAWLINSON,  M.A.  f  Herodotus  (in  part). See  the  biographical  article,  RAWLINSON,  GEORGE.  I 

G.  W.  T.  REV.  GRIFFITHES  WHEELER  THATCHER,  M.A.,  B.D.  f  Hasan-ul-Basn£ 
Warden  of  Camden  College,  Sydney,  N.S.W.    Formerly  Tutor  in  Hebrew  and  Old  1  Hassan  ibn  Thablt; 
Testament  Histony  at  Mansfield  College,  Oxford.  [  Hisham  ibn  al-Kalbi. 

H.  LORD  HOUGHTON.  /Hood,  Thomas. See  the  biographical  article,  HOUGHTON,  IST  BARON. 

H.  Br.  HENRY  BRADLEY,  M.A.,  PH.D.  J 
Joint-editor  of  the  New  English  Dictionary  (Oxford).    Fellow  of  the  British  Academy.  ]  Holland. 
Author  of  The  Story  of  the  Goths;  The  Making  of  English;  &c. 

H.  Bt.  SIR  HENRY  BURDETT,  K.C.B.,  K.C.V.O.  f 

Founder  and  Editor  of  The  Hospital.     Formerly  Superintendent  of  the  Queen's  J  Hospital. 
Hospital,    Birmingham,    and    the    Seamen's    Hospital,    Greenwich.      Author    of  1 
Hospitals  and  Asylums  of  the  World;  &c. 

H.  Ch.  HUGH  CHISHOLM,  M.A. 

Formerly  Scholar  of  Corpus  Christ!  College,  Oxford.     Editor  of  the  nth  edition^  Howe'  Samuel  Gndley. of  the  Encyclopaedia  Britannica;  Co-editor  of  the  loth  edition. 

H.  De.  HIPPOLYTE  DELEHAYE,  S.J.  f 
Assistant  in  the  compilation  of  the  Bollandist  publications:  Analecta  Bollandianai         ena>  5t»  *      ert»  st> and  A  eta  sanctorum. 

H.  L.  HENRI  LABROSSE.  f  Hugh  of  St  Cher. 
Assistant  Librarian  at  the  Bibliotheque  Nationale,  Paris.    iOfficer  of  the  Academy.  L 

H.  L.  C.  HUGH  LONGBOURNE  CALLENDAR,  F.R.S.,  LL.D.  J 
Professor  of  Physics,  Royal  College  of  Science,  Condon.     Formerly  Professor  of "l  Heat. Physics  in  McGill  College,  Montreal,  and  in  University  College,  London.  I 

H.  M.  V.  HERBERT  M.  VAUGHAN,  F.S.A.  [  Henry,  Stuart  (Cardinal 
Keble  College,  Oxford.    Author  of  The  Last  of  the  Royal  Stuarts;  The  Medici  Popes;  1       York) 
The  Las:  Stuart  Queen. 

H.  W.  C.  D.       HENRY  WILLIAM  CARLESS  DAVIS,  M.A.  f  Henry  L» IL'  IIL: 
Fellow  and  Tutor  of  Balliol  College,  Oxford.    Fellow  of  All  Souls  College,  Oxford,  1       °f  England.  _ 
1895-1902.    Author  of  England  under  the  Normans  and  Angevins;  Charlemagne.          [  Henry  of  Huntingdon. 

H.  W.  R.*          REV.  HENRY  WHEELER  ROBINSON,  M.A.  I" 
Professor  of  Church  History  in  Rawdon  College,  Leeds.    Senior  Kennicott  Scholar,  J  Hosea  (in  part). 
Oxford,  IQOI.     Author  of  Hebrew  />-""'•-'•—-  -'-  D-I-I..'...-  >„   «„.,;,•„„   ^  „<;..„>,„; —  i 
(in  Mansfield  College  Essays) ;  &c. 

H.  W.  S.  H.  WICKHAM  STEED. 

Correspondent  of  The  Times  at  Vienna.     Correspondent  of  The  Times  at  Rome,  *j  Humbert,  King. 
1897-1902.- 

H.  Y.  SIR  HENRY  YULE,  K.C.S.I.,  C.B.  f  Hormuz  (in  part); 
See  the  biographical  article,  YuLE/-SlR  H.  |_  Hsiian  Tsang  (in  part). 

1.  A.  ISRAEL  ABRAHAMS,  M.A.  f  Hasdai  ibn  Shaprut; 
Reader  in  Talmudic  "and  Rabbinic  Literature  in  the  University  of  Cambridge.  J  Herzl' 
Formerly  President,  Jewish  Historical  Society  of  England.     Author  of  A  Short  \        ,,.L    c-mcnn  n 

History  of  Jewish  literature ;  Jewish  Life  in  the  Middle  Ages ;  Judaism ;  &c.  I  H  rscn'  aar 
J.  A.  C.  SIR  JOSEPH  ARCHER  CROWE,  K.C.M.G.  /Hnhhpma-  Hnlhcin 

See  the  biographical  article,  CROWE,  SIR  J.  A.  I  H 
J.  A.  R.  VERY  REV.  JOSEPH  ARMITAGE  ROBINSON,  D.D.  f 

Dean  of  Westminster.    Fellow  of  the  British  Academy.     Hon.  Fellow  of  Christ's 
College,  Cambridge.    Formerly  Fellow  of  Christ's  College,  Cambridge,  and  Norris-  J.  Hippolytus,  The  Canons  Of. 
ian  'Professor  of  Divinity  in  the  University.     Author  of  Some   Thoughts  on  the 
Incarnation;  &c. 

J.  Bt.  JAMES  BARTLETT.  f 

Lecturer  on  Construction,   Architecture,  Sanitation,   Quantities,  &c.,   at   King's  J  Heating. College,   London.     Member  of  Society  of  Architects.     Member  of   Institute  of  1 
Junior  Engineers. 

Oxford,  15)01.  ̂ Author^of  Hebrew  Psychology  in  Relation  to  Pauline  Anthropology^ 
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J.  B.  T.  SIR  JOHN  BATTY  TUKE,  M.D.,  F.R.S.  (Edin.),  D.Sc.,  LL.D.  f 

President  of  the  Neurological  Society  of  the  United  Kingdom.     Medical  Director  J  «,„„ 
of  New  SaughtoA  Hall  Asylum,  Edinburgh.    M.P.  for  the  Universities  of  Edinburgh  1  M'PP°crates. 
and  St  Andrews,  1900-1910.  (_ 

J.  Da.  REV.  JAMES  DAVIES,  M.A.  (1820-1883).  f Formerly  Head  Master  of  Ludlow  Grammar  School  and  Prebendary  of  Hereford  J  D        j   / 
Cathedral.    Translated  classical  authors  for  Bohn's  "  Classical  Library."    Author  1  Hesloa  U»  part). 
of  volumes  in  Collins's  Ancient  Classics  for  English  Readers. 

J.  E.  H.  JULIUS  EGGELING,  PH.D.  f 
Professor  of  Sanskrit   and   Comparative   Philology,    University  of      Edinburgh.  *!  Hinduism. 
Formerly  Secretary  and  Librarian  to  Royal  Asiatic  Society. 

J.  F.  F.  JOHN  FAITHFULL  FLEET,  C.I.E.  f 
Commissioner  of  Central  and  Southern  Divisions  of  Bombay,  1891-1897.    Author  •{  Hindu  Chronology. of  Inscriptions  of  the  Early  Gupta  Kings ;  &c. 

J.  F.  H.  B.         SIR  JOHN  FRANCIS  HARPIN  BROADBENT,  BART.,  M.A.,  M.D.  r 
Physician  to  Out-Patients,  St  Mary's  Hospital,  London,  and  to  the  Hampstead      n      t.    „ 
General  Hospital.    Assistant  Physician  to  the  London  Fever  Hospital.    Author)      e8rl>  Heart  Disease. of  Heart  Disease  and  Aneurysm;  &c. 

J.  G.*  REV.  JAMES  Gow,  M.A.,  LITT.D.  /- 
Head  Master  of  Westminster  School.    Fellow  of  King's  College,  London.    Formerly  I  •» 
Fellow  of  Trinity  College,  Cambridge.    Editor  of  Horace's  Odes  and  Satires.    Author  1  Horace  (w  part). of  A  Companion  to  the  School  Classics;  &c. 

J.  Ga.  JAMES  GAIRDNER,  C.B.  r 
See  the  biographical  article,  GAIRDNER,  J.  \  Henry  VII.:  of  England. 

J.  G.  M.  JOHN  GRAY  MCKENDRICK,  M.D.,  LL.D.,  F.R.S.,  F.R.C.P.  (Edin.)  f  „ 
Emeritus  Professor  of  Physiology  at  the  University  of  Glasgow.     Author  of  Life  -|  f 
in  Motion ;  Life  of  Helmholtz ;  &c.  \  Helmholtz. 

J.  G.  R.  JOHN  GEORGE  ROBERTSON,  M.A. ,  PH.D.  [Heine  (in  part); Professor  of  German  at  the  University  of  London.    Formerly  Lecturer  on  the  English  -|  Hildebrand    Lay  of- 
Language,  Strassburg  University.    Author  of  History  of  German  Literature;  &c.  Hoffmann  *E    T    W 

J.  Hn.  JUSTUS  HASHAGEN,  PH.D.  f  Hecker,  F.  F.  K.; 
Privatdozent  in  Medieval  and  Modern  History,  University  of  Bonn.     Author  of-    Hertzberg    Count  Von' 
Das  Rheinland  unter  der  franzosischen  Herrschaft.  Hormavr 

J.  H.  A.  H.        JOHN  HENRY  ARTHUR  HART,  M.A.  /- 
Fellow,  Theological  Lecturer  and  Librarian,  St  John's  College,  Cambridge.  \  Herod;  Herodians. 

J.  H.  F.  JOHN  HENRY  FREESE,  M.A.  r 

Formerly  Fellow  of  St  John's  College,  Cambridge.  -j  Herald;  Hesiod  (in  part). 
J.  H.  Mu.  JOHN  HENRY  MUIRHEAD,  M.A.,  LL.D.  /• 

Professor  of  Philosophy  in  the  University  of  Birmingham.     Author  of  Elements  \  HeSe!:  Hegelianism  in 
of  Ethics;  Philosophy  and  Life;  &c.     Editor  of  Library  of  Philosophy.  1         England. 

3.  H.  R.  JOHN  HORACE  ROUND,  M.A.,  LL.D.  (Edin.).  r 
Author  of  Feudal  England;  Studies  in  Peerage  and  Family  History;  Peerage  andJ  Here  ward. 
Pedigree. 

3.  J.  F.  REV.  JAMES  J.  Fox.  ( 

St  Thomas's  College,  Brookland,  D.C.,  U.S.A.  \  Hecker,  I.  T. 
J.  K.  L.  SIR  JOHN  KNOX  LAUGHTON,  M.A.,  LITT.D.  r 

Professor  of   Modern   History,   King's  College,  London,  Secretary  of  the  Navy Records  Society.    Served  in  the  Baltic,  1854-1855;  in  China,  1856-1850.    Honorary      Tr     j 
Fellow,  Gonville  and  Caius  College,  Cambridge.    Fellow,  King's  College,  London.  ]  Hood  of 
Author  of  Physical  Geography  in  its  Relation  to  the  Prevailing  Winds  and  Currents; 
Studies  in  Naval  History;  Sea  Fights  and  Adventures;  &c. 

J.  M.  M.  JOHN  MALCOLM  MITCHELL.  r 
Sometime  Scholar  of  Queen's  College,  Oxford.    Lecturer  in  Classics,  East  London  J  Heraclitus; 
College  (University  of  London).    Joint-editor  of  Grote's  History  of  Greece.  1  Hume,  David  (in  part). 

3.  P.-B.  JAMES  GEORGE  JOSEPH  PENDEREL-BRODHURST.  r 
Editor  of  the  Guardian  (London).  •!  Hepplewhite. 

J.  P.  Pe.  REV.  JOHN  PUNNETT  PETERS,  PH.D.,  D.D.  r 
Canon  Residentiary,  Cathedral  of  New  York.     Formerly  Professor  of  Hebrew  in 
the    University    of    Pennsylvania.      Director    of    the    University    Expedition    to  J  Hillah;  Hit. 
Babylonia,  1888-1895.    Author  of  Nippur,  or  Explorations  and  Adventures  on  the  \ 
Euphrates. 

3.  S.  Co.  JAMES  SUTHERLAND  COTTON,  M.A. 
Editor  of  The  Imperial  Gazetteer  of  India.    Hon.  Secretary  of  the  Egyptian  Explora- 

tion Fund.     Formerly  Fellow  and  Lecturer  of  Queen's  College,  Oxford.     Author  1  Hastings,  Warren. 
of  India  in  the  "  Citizen  "  Series;  &c. 

J.  S.  F.  JOHN  SMITH  FLETT,  D.Sc.,  F.G.S. 
Petrographer  to  the  Geological  Survey.        Formerly  Lecturer  on   Petrology   in  J  Homfels. 
Edinburgh  University.    Neill  Medallist  of  the  Royal  Society  of  Edinburgh.    Bigsby  ' Medallist  of  the  Geological  Society  of  London.  L 

J.  T.  Be.  JOHN  T.  BEALBY. 

Joint-author  of  Stanford's  Europe.    Formerly  Editor  of  the  Scottish  Geographical  \  Hissar  (in  part). 
Magazine.    Translator  of  Sven  Hedin's  Through  Asia,  Central  Asia,  and  Tibet;  &c.     \_ 
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J.  T.  C.  JOSEPH  THOMAS  CUNNINGHAM,  M.A.,  F.Z.S.  f 

Lecturer  on  Zoology  at  the  South-Western  Polytechnic,  London.    Formerly  Fellow  J  Op™,-,,,, 
of  University   College,  Oxford.     Assistant   Professor  of   Natural   History  in'the  1 
University  of  Edinburgh  and  Naturalist  to  the  Marine  Biological  Association.  I 

J.  T.  Mo.  JOHN  TORREY  MORSE,  Jr.  / 
Author  of  The  Life  and  Letters  of  Oliver  Wendell  Holmes.  \  Uo™es,  Oliver  Wendell. 

J.  T.  S.*  JAMES  THOMSON  SHOTWELL,  PH.D.  f 
Professor  of  History  in  Columbia  University,  New  York  City.  \ 

J.  V.*  JULES  VIARD.  f 
Archivist  at  the  National  Archives,  Paris.     Officer  of  Public  Instruction.     Author  T  Hundred  Years'  War. 
of  La  France  sous  Philippe  VI.  de  Valois ;  &c.  I 

J.  V.  B.  JAMES  VERNON  BARTLET,  M.A.,  D.D.  (St  Andrews).  fHphrPW<:    PnktiA  tn  «,». 
Professor  of  Church  History,  Mansfield  College,  Oxford.    Author  of  The  Apostolic  \  '. 
Age;  &c.  L  Hennas,  Shepherd  of. 

J.  Ws.  JOHN  WEATHERS,  F.R.H.S.  f  „.„ 
Lecturer  on  Horticulture  to  the  Middlesex  Countv  Council.     Author  of  Practical\ 
Guide  to  Garden  Plants;  French  Market  Gardening;  &c.  I  Horticulture  U«  part). 

J.  W.*  JAMES  WARD,  D.Sc.,  LL.D.  C 
Professor^of  Mental  Philosophy  and  Logic  in  the  University  of  Cambridge.    Fellow  J  „ 
of  Trinity  College,  Cambridge.     Fellow  of  the  British  Academy.     Fellow  of  the  1  HerDart. 
New  York  Academy  of  Sciences.  I 

J.  W.  F.  J.  WALTER  FERRIER.  r 
Translated  George  Eliot  and  Judaism  from  the  German  of  Kaufmann.     Author  of  -\  Heine  (in  tart) Mottiscliffe. 

J.  W.  Fo.  THE  HON.  JOHN  WATSON  FOSTER,  A.M.,  LL.D.  (" 
Professor  of  American  Diplomatics,  George  Washington  University,  Washington,  -j  Harrison,  Benjamin. 
U.S.A.     Formerly  U.S.  Secretary  of  State.     Author  of  Diplomatic  Memoirs;  &c.  I 

K.  S.  KATHLEEN  SCHLESINGER.  f Harp  ,(i*  parJ} ' 
Editor  of  The  Portfolio  of  Musical  Archaeology.     Author  of  The  Instruments  of  the  \  mrP-Lute;   Harpsichord; Orchestra.  Holtztrompete; L  Horn;  Hurdy-Gurdy. 

L.  H.  B.  LIBERTY  HYDE  BAILEY,  LL.D.  f  H0rtif nitiirc-    A 
Director  of  the  College  of  Agriculture,  Cornell  University    Chairman  of  Roosevelt  1 
Commission  on  Country  Life.  I      CofcWMf  (in  part). 

L.  J.  S.  LEONARD  JAMES  SPENCER,  M.A.  r  „ 

Assistant  in  Department  of  Mineralogy,  British  Museum.     Formerly  Scholar  of  I  Harmotome;   Hemimorphlte; Sidney  Sussex  College,  Cambridge,  and  Harkness  Scholar.    Editor  of  the  Mineralo-  1  Heulandite;   Hornblende; 
gical  Magazine.  ^  Humite. 

L.  W.  LDCIEN  WOLF. 

Vice-President  of  the  Jewish  Historical  Society  of  England.     Formerly  President  ~]  Hirsch,  Baron, 
of  the  Society.    Joint-editor  of  the  Bibliotheca  Anglo-judaica.  I 

M.  G.  MOSES  CASTER,  Pn.D.  (Leipzig). 
Chief  Rabbi  of  the  Sephardic  Communities  of  England.     Vice-President,  Zionist 
Congress,  1898,  1899,  1900.    Ilchester  Lecturer  at  Oxford  on  Slavonic  and  Byzantine  -\  Hasdeu Literature,  1886  and  1891.    President,  Folk  lore  Society  of  England.    Vice-President 
Anglo-Jewish  Association.    Author  of  History  of  Rumanian  Popular  Literature;  &c.  [ 

M.  Ha.  MARCUS  HARTOG,  M.A.,  D.Sc.,  F.L.S. 

Professor  of  Zoology,  University  College,  Cork.     Author  of  "  Protozoa  "  in  Cam-  •]  Heliozoa. bridge  Natural  History;  and  papers  for  various  scientific  journals. 

M.  H.  C.  MONTAGUE  HUGHES  CRACKANTHORPE,  K.C.,  D.C.L. 
President  of  the  Eugenics  Education  Society.    Honorary  Fellow,  St  John's  College, 
Oxford.     Bencher  of  Lincoln's  Inn.     Formerly  Member  of  the  General  Council  of  1  HerSChell    1st  Baron, the  Bar  and  of  the  Council  of  Legal  Education,  and  Standing  Counsel  to  the  Univer- 

sity of  Oxford. 

M.  N.  T.  MARCUS  NIEHBUR  TOD,  M.A.  f 
Fellow  and  Tutor  of  Oriel  College,  Oxford.     University  Lecturer  in  Epigraphy.  -I  Helots. 
Joint-author  of  Catalogue  of  the  Sparta  Museum. 

M.  0.  B.  C.         MAXIMILIAN  OTTO  BISMARCK  CASPARI.  C 
Reader  in  Ancient  History  at  London  University.    Lecturer  in  Greek  at  Birmingham  \  Heraclius. 
University,  1905-1908. 

M.  T.  M.  MAXWELL  T.  MASTERS,  M.D.,  F.R.S.  (1833-1907).  r 
Formerly  Editor  of  Gardeners'  Chronicle;  and  Lectureron  Botany,  St  George's  Hos-      HnrtinnHnro   (•  t\ 
pital,  London.     Author  of  Plant  Life;  Botany  for  Beginners;  and  numerous  mono- 1  {ln  part>- graphs  in  botanical  works. 

N.  D.  M.  NEWTON  DENNISON  MERENESS,  A.M.,  PH.D.  f  Henry,  Patrick; 
Author  of  Maryland  as  a  Proprietary   Province.  J\  Homestead  and  Exemption 

[     Laws. 0.  Ba.  OSWALD  BARRON,  F.S.A.  f  Heraldry; 
Editor  of  The  Ancestor,  1902-1905.     Hon.  Genealogist  to  Standing  Council  of  the  J  Herbert:  family; 
Honourable  Society  of  the  Baronetage.  Howard:  family 

0.  Br.  OSCAR  BRILIANT.  f  Hungary:  Geography 
\     and  Statistics. 
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0.  C.  W.  REV.  OWEN  CHARLES  WHITEHOUSE,  M.A.,  D.D.  [ 
Christ's  College,  Cambridge.    Professor  of  Hebrew,  Biblical  Exegesis  and  Theology,  i  Hebrew  Religion. 
and  Theological  Tutor,  Cheshunt  College,  Cambridge. 

P.  A.  PAUL  DANIEL  ALPHANDERY.  [  Henry  of  Lausanne; Professor  of  the  History  of  Dogma,  Ecole  pratique  des  hautes  Etudes,  Sorbonne,  J  U,IO.K  „•  c* 
Paris.    Author  of  Les  Ue.es  morales  chez  les  heterodoxes  Latines  au  debut  du  XIII"  \ 
stick.  I  Humiliate. 

P.  C.  M.  PETER  CHALMERS  MITCHELL,  M.A.,  F.R.S.,  F.Z.S.,  D.Sc.,  LLD. 
Secretary  to  the  Zoological  Society  of  London.    University  Demonstrator  in  Com-      Hpmiphnr- 

paratiye   Anatomy  and   Assistant   to   Linacre   Professor   at   Oxford,     1888-1891.      ™ 
Examiner  in  Zoology  to  the  University  of  London,  1903.     Author  of  Outlines  of  \  "^realty. 
Biology;  &c. 

P.  C.  Y. PHILIP  CHESNEY  YORKE,  M.A.  -f  Hollo* 
Magdalen  College,  Oxford.    Editor  of  Letters  of  Princess  Elizabeth  of  England.  \         6S> 

P.  H.  PETER  HENDERSON  (1823-1800).      _..-_„.  f  Horticulture:  American Formerly  Horticulturist,  Jersey  City  and  New  York.     Author  of  Gardening  for~\       r  ,     ,       /• 
Profit;  Garden  and  Farm  Topics.  I      Caltndar.  (tit  part). 

P.  H.  P.-S.         PHILIP  HENRY  PYE-SMITH,  M.D.,  F.R.S.  f 

Consulting  Physician  to  Guy's  Hospital,  London.     Formerly  Vice-Chancellor  of  the  -j  Harvey,  William. University  of  London.    Joint-author  of  A  Text  Book  of  Medicine;  &c.  I 
P.  La.  PHILIP  LAKE,  M.A.,  F.G.S.  f 

Lecturer  on  Physical  and  Regional  Geography  in  Cambridge  University.  Formerly  I  TT|IM«I«II«.  r-    ; 
of  the  Geological  Survey  of  India.     Author  of  Monograph  of  British  Cambrian  1  *       alaya'   «•*** 
Trilobites.    Translator  and  Editor  of  Kayser's  Comparative  Geology.  I 

R.  A.*  ROBERT  ANCHEL  f  Herault  de  s6cneUes. Archivist  to  the  Department  de  1  Eure.  L 

R.  Ad.  ROBERT  ADAMSON,  LL.D.  f  „          _ 

See  the  biographical  article,  ADAMSON,  R.  \  Hume»  David  WB  part). 

R.  A.  S.  M.         ROBERT  ALEXANDER  STEWART  MACALISTER,  M.A.,  F.S.A.  (" 
St  John's  College,  Cambridge.    Director  of  Excavations  for  the  Palestine  Explora-  -!  Hebron;   Hor,  Mt. tion  Fund. 

R.  A.  W.  ROBERT  ALEXANDER  WAHAB,  C.B.,  C.M.G.,  C.I.E. 
Colonel,  Royal  Engineers.     Formerly  H.M.  Commissioner,  Aden  Boundary  Delimi-   j  „          _.     „  . 
tation,  and  Superintendent,  Survey  of  India.     Served  with  Tirah  Expeditionary      nasa,  fcl;   Hejaz. 
Force,  1897-1898;  Anglo-Russian  Boundary  Commission,  Pamirs,  1895;  &c. 

R.  H.  S.  RICHARD  HENRY  STODDARD.  f  Hawthorne    Nathaniel 
See  the  biographical  article,  STODDARD,  RICHARD  HENRY.  |_  a 

R.  L  P.  REGINALD  INNES  POCOCK,  F.Z.S.  f  Harvester;  Hibernation. 
Superintendent  of  the  Zoological  Gardens,  London.  \_ 

R.  J.  M.  RONALD  JOHN  MCNEILL,  M.A.  (" 
Christ   Church,  Oxford.     Barrister-at-Law.     Formerly    Editor   of  the  St  James's      Hely-Hutehinson. Gazette,  London. 
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HARMONY  (Gr.  appovia,  a  concord  of  musical  sounds, 

apfio^av  to  join;  apuoviKr]  (sc.  rexy-q)  meant  the  science  or 
art  of  music,  juowitcq  being  of  wider  significance),  a  combination 
of  parts  so  that  the  effect  should  be  aesthetically  pleasing.  In 
its  earliest  sense  in  English  it  is  applied,  in  music,  to  a  pleasing 
combination  of  musical  sounds,  but  technically  it  is  confined 
to  the  science  of  the  combination  of  sounds  of  different  pitch. 

I.  Concord  and  Discord. — By  means  of  harmony  modern 
music  has  attained  the  dignity  of  an  independent  art.  In  ancient 
times,  as  at  the  present  day  among  nations  that  have  not  come 
under  the  influence  of  European  music,  the  harmonic  sense  was, 
if  not  altogether  absent,  at  all  events  so  obscure  and  undeveloped 
as  to  have  no  organizing  power  in  the  art.  The  formation  by 
the  Greeks  of  a  scale  substantially  the  same  as  that  which  has 
received  our  harmonic  system  shows  a  latent  harmonic  sense, 
but  shows  it  in  a  form  which  positively  excludes  harmony  as  an 
artistic  principle.  The  Greek  perception  of  certain  successions 
of  sounds  as  concordant  rests  on  a  principle  identifiable  with  the 
scientific  basis  of  concord  in  simultaneous  sounds.  But  the 
Greeks  did  not  conceive  of  musical  simultaneity  as  consisting  of 
anything  but  identical  sounds;  and  when  they  developed  the 
practice  of  magadizing — i.e.  singing  in  octaves — they  did  so 
because,  while  the  difference  between  high  and  low  voices  was 
a  source  of  pleasure,  a  note  and  its  octave  were  then,  as  now, 
perceived  to  be  in  a  certain  sense  identical.  We  will  now  start 
from  this  fundamental  identity  of  the  octave,  and  with  it  trace 
the  genesis  of  other  concords  and  discords;  bearing  in  mind 
that  the  history  of  harmony  is  the  history  of  artistic  instincts 
and  not  a  series  of  progressive  scientific  theories. 

The  unisonous  quality  of  octaves  is  easily  explained  when  we 

examine  the  "  harmonic  series  "  of  upper  partials  (see  SOUND). 
Every  musical  sound,  if  of  a  timbre  at  all  rich  (and  hence 

pre-eminently  the  human  voice),  contains  some  of  these  upper 
partials.  Hence,  if  one  voice  produce  a  note  which  is  an  upper 

Ex.  i.— The  notes 
marked  *  are  out  of 
tune. •&" 
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partial  of  another  note  sung  at  the  same  time  by  another  voice, 
the  higher  voice  adds  nothing  new  to  the  lower  but  only  rein- 

forces what  is  already  there.  Moreover,  the  upper  partials  of  the 
XIII.   I 

higher  voice  will  also  coincide  with  some  of  the  lower.  Thus, 
if  a  note  and  its  octave  be  sung  together,  the  upper  octave  is 
itself  No.  2  in  the  harmonic  series  of  the  lower,  No.  2  of  its  own 
series  is  No.  4  of  the  lower,  and  its  No.  3  is  No.  6,  and  so  on.  The 
impression  of  identity  thus  produced  is  so  strong  that  we  often 
find  among  people  unacquainted  with  music  a  firm  conviction 
that  a  man  is  singing  in  unison  with  a  boy  or  an  instrument  when 
he  is  really  singing  in  the  octave  below.  And  even  musical 
people  find  a  difficulty  in  realizing  more  than  a  certain  brightness 
and  richness  of  single  tone  when  a  violinist  plays  octaves  per- 

fectly in  tune  and  with  a  strong  emphasis  on  the  lower  notes. 
Doubling  in  octaves  therefore  never  was  and  never  will  be  a 

process  of  harmonization. 
Now  if  we  take  the  case  of  one  sound  doubling  another  in  the 

1 2th,  it  will  be  seen  that  here,  too,  no  real  addition  is  made  by 
the  higher  sound  to  the  lower.  The  1 2th  is  No.  3  of  the  harmonic 
series,  No.  2  of  the  higher  note  will  be  No.  6  of  the  lower,  No.  3 
will  be  No.  9,  and  so  on.  But  there  is  an  important  difference 
between  the  I2th  and  the  octave.  However  much  we  alter  the 

octave  by  transposition  into  other  octaves,  we  never  get  anything 
but  unison  or  octaves.  Two  notes  two  octaves  apart  are  just 
as  devoid  of  harmonic  difference  as  a  plain  octave  or  unison. 
But,  when  we  apply  our  principle  of  the  identity  of  the  octave 
to  the  1 2th,  we  find  that  the  removal  of  one  of  the  notes  by  an 
octave  may  produce  a  combination  in  which  there  is  a  distinct 
harmonic  element.  If,  for  example,  the  lower  note  is  raised  by 
an  octave  so  that  the  higher  note  is  a  fifth  from  it,  No.  3  of  the 
harmonic  series  of  the  higher  note  will  not  belong  to  the  lower 
note  at  all.  The  sth  is  thus  a  combination  of  which  the  two  notes 
are  obviously  different;  and,  moreover,  the  principle  of  the 
identity  of  octaves  can  now  operate  in  a  contrary  direction  and 
transfer  this  positive  harmonic  value  of  the  sth  to  the  12th, 
so  that  we  regard  the  i2th  as  a  5th  plus  an  octave,  instead  of 

regarding  the  sth  as  a  compressed  1 2th.1  At  the  same  time,  the 
relation  between  the  two  is  quite  close  enough  to  give  the  sth 
much  of  the  feeling  of  harmonic  poverty  and  reduplication  that 
characterizes  the  octave;  and  hence  when  medieval  musicians 

1  Musical  intervals  are  reckoned  numerically  upwards  along  the 
degrees  of  the  diatonic  scales  (described  below).  Intervals  greater 
than  an  octave  are  called  compound,  and  are  referred  to  their  simple 
forms,  e.g.  the  I2th  is  a  compound  5th. 
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doubled  a  melody  in  sths  and  octaves  they  believed  themselves 
to  be  doing  no  more  than  extending  and  diversifying  the  means 
by  which  a  melody  might  be  sung  in  unison  by  different  voices. 
How  they  came  to  prefer  for  this  purpose  the  4th  to  the  sth 
seems  puzzling  when  we  consider  that  the  4th  does  not  appear 
as  a  fundamental  interval  in  the  harmonic  series  until  that  series 
has  passed  beyond  that  part  of  it  that  maintains  any  relation 
to  our  musical  ideas.  But  it  was  of  course  certain  that  they 
obtained  the  4th  as  the  inversion  of  the  sth;  and  it  is  at  least 
possible  that  the  singers  of  lower  voices  found  a  peculiar  pleasure 
in  singing  below  higher  voices  in  a  position  which  they  felt 
harmonically  as  that  of  a  top  part.  That  is  to  say,  a  bass,  in 
singing  a  fourth  below  a  tenor,  would  take  pleasure  in  doubling 

in  the  octave  an  alto  singing  normally  a  5th  above  the  tenor.1 
This  should  also,  perhaps,  be  taken  in  connexion  with  the  fact 
that  the  interval  of  the  downward  4th  is  in  melody  the  earliest 
that  became  settled.  And  it  is  worth  noticing  that,  in  any 

singing-class  where  polyphonic  music  is  sung,  there  is  a  marked 
tendency  among  the  more  timid  members  to  find  their  way  into 
their  part  by  a  gentle  humming  which  is  generally  a  4th  below 
the  nearest  steady  singers. 

The  limited  compass  of  voices  soon  caused  modifications  in 
the  medieval  parallelisms  of  4ths  and  sths,  and  the  introduction 
of  independent  ornaments  into  one  or  more  of  the  voices  increased 
to  an  extent  which  drew  attention  to  other  intervals.  It  was 

long,  however,  before  the  true  criterion  of  concord  and  discord 
was  attained;  and  at  first  the  notion  of  concord  was  purely 
acoustic,  that  is  to  say,  the  ear  was  sensitive  only  to  the  difference 

in  roughness  and  smoothness  between  combinations  in  them- 
selves. And  even  the  modern  researches  of  Helmholtz  fail  to 

represent  classical  and  modern  harmony,  in  so  far  as  the  pheno- 
mena of  beats  are  quite  independent  of  the  contrapuntal  nature 

of  concord  and  discord  which  depends  upon  the  melodic  intelligi- 
bility of  the  motion  of  the  parts.  Beats  give  rise  to  a  strong 

physical  sense  of  discord  akin  to  the  painfulness  of  a  flickering 
light  (see  SOUND).  Accordingly,  in  the  earliest  experiments  in 
harmony,  the  ear,  in  the  absence  of  other  criteria,  attached 
much  more  importance  to  the  purely  acoustic  roughness  of 
beats  than  our  ears  under  the  experience  of  modern  music. 

This,  and  the  circumstance  that  the  imperfect  concords2  (the 
3rds  and  6ths)  long  remained  out  of  tune  owing  to  the  incom- 

pleteness of  the  Pythagorean  system  of  harmonic  ratios, 
sufficiently  explain  the  medieval  treatment  of  these  combinations 
as  discords  differing  only  in  degree  from  the  harshness  of  2nds 
and  7ths.  In  the  earliest  attempts  at  really  contrapuntal 
writing  (the  astonishing  i3th-  and  I4th-  century  motets,  in  which 
voices  are  made  to  sing  different  melodies  at  once,  with  what 
seems  to  modern  ears  a  total  disregard  of  sound  and  sense)  we 

find  that  the  method  consists  in  a  kind  of  rough-hewing  by  which 
the  concords  of  the  octave,  sth  and  4th  are  provided  at  most 
of  the  strong  accents,  while  the  rest  of  the  harmony  is  left  to 
take  care  of  itself.  As  the  art  advanced  the  imperfect  concords 
began  to  be  felt  as  different  from  the  discords;  but  as  their 
true  nature  appeared  it  brought  with  it  such  an  increased  sense 
of  the  harmonic  poverty  of  octaves,  sths  and  4ths,  as  ended  in 
a  complete  inversion  of  the  earliest  rules  of  harmony. 

The  harmonic  system  of  the  later  isth  century,  which  cul- 

minated in  the  "  golden  age  "  of  the  16th-century  polyphony,  may 
be  described  as  follows:  Imagine  a  flux  of  simultaneous  inde- 

pendent melodies,  so  ordered  as  to  form  an  artistic  texture  based 
not  only  on  the  variety  of  the  melodies  themselves,  but  also  upon 
gradations  between  points  of  repose  and  points  in  which  the 
roughness  of  sound  is  rendered  interesting  and  beautiful  by 
means  of  the  clearness  with  which  the  melodic  sense  in  each  part 
indicates  the  convergence  of  all  towards  the  next  point  of  repose. 
The  typical  point  of  repose  owes  its  effect  not  only  to  the  acoustic 
smoothness  of  the  combination,  but  to  the  fact  that  it  actually 

1  It   is  at  least  probable  that  this  is  one  of   the  several  rather 
obscure  reasons  for  the  peculiar  instability  of  the  4th  in  modern 
harmony,  which  is  not  yet  satisfactorily  explained. 

2  The  perfect  concords  are  the  octave,  unison,  5th  and  4th.     Other 
diatonic  combinations,  whether  concords  or  discords,  are  called 
imperfect. 

consists  of  the  essential  elements  present  in  the  first  five  notes 
of  the  harmonic  series.  The  major  3rd  has  thus  in  this-  scheme 
asserted  itself  as  a  concord,  and  the  fundamental  principle  of 
the  identity  of  octaves  produces  the  result  that  any  combination 
of  a  bass  note  with  a  major  3rd  and  »  perfect  sth  above  it,  at 
any  distance,  and  with  any  amount  of  doubling, 
may  constitute  a  concord  available  even  as  the 
final  point  of  repose  in  the  whole  composition. 
And  by  degrees  the  major  triad,  with  its  major 
3rd,  became  so  familiar  that  a  chord  consisting  of  a  bare  sth, 
with  or  without  an  octave,  was  regarded  rather  as  a  skeleton 
triad  without  the  3rd  than  as  a  concord  free  from  elements 
of  imperfection.  Again,  the  identity  of  the  octave  secured  for 
the  combination  of  a  note  with  its  minor  3rd  and  minor  6th  a 
place  among  concords;  because,  whether  so  recognized  by  early 
theorists  or  not,  it  was  certainly  felt  as  an  inversion  of  the  major 
triad.  The  fact  that  its  bass  note  is  not  the  fundamental  note 

(and  therefore  has  a  series  of  upper  partials  not  compatible  with- 
the  higher  notes)  deprives  it  of  the  finality  and  perfection  of  the 
major  triad,  to  which,  however,  its  relationhsip  is  too  near  for  it 
to  be  felt  otherwise  than  as  a  concord.  This  sufficiently  explains 
why  the  minor  6th  ranks  as  a  concord 
in  music,  though  it  is  acoustically  nearly  Ex.  3. 
as  rough  as  the  discord  of  the  minor  7th, 
and  considerably  rougher  than  that  of  the  7th  note  of  the 
harmonic  series,  which  has  not  become  accepted  in  our  musical 

system  at  all. 
But  the  major  triad  and  its  inversion  are  not  the  only  concords 

that  will  be  produced  by  our  flux  of  melodies.  From  time  to 
time  this  flux  will  arrest  attention  by  producing  a  combination 
which,  while  it  does  not  appeal  to  the  ear  as  being  a  part  of  the 
harmonic  chord  of  nature,  yet  contains  in  itself  no  elements  not 
already  present  in  the  major  triad.  Theorists  have  in  vain  tried 

to  find  in  "  nature  "  a  combination  of  a  note  with  its  minor  3rd 
and  perfect  sth;  and  so  long  as  harmony  was  treated  unhistori- 
cally  and  unscientifically  as  an  a  priori  theory  in  which  every 

chord  must  needs  have  a  "  root,"  the  minor  triad,  together  with 
nearly  every  other  harmonic  principle  of  any  complexity, 
remained  a  mystery.  But  the  minor  triad,  as  an  artistic  and 
not  purely  acoustic  phenomenon,  is  an  inevitable  thing.  It 
has  the  character  of  a  concord  because  of  our  intellectual  percep- 

tion that  it  contains  the  same  elements  as  the  major  triad;  but 
its  absence  of  connexion  with  the  natural  harmonic  series  deprives 

it  of  complete  finality  in  the  simple  system  of  16th-century 
harmony,  and  at  the  same  time  gives  it  a  permanent  contrast 
with  the  major  triad;  a  contrast  which  is  acoustically  intensified 

by  the  fact  that,  though  its  intervals  are  in  themselves  as  con- 
cordant as  those  of  the  major  triad,  their  relative  position 

produces  decidedly  rough  combinations  of  "resultant  tones." 
By  the  time  cur  flux  of  melodies  had  come  to  include  the 

major  and  minor  triads  as  concords,  the  notion  of  the  independence 
of  parts  had  become  of  such  paramount  importance  as  totally 
to  revolutionize  the  medieval  conception  of  the  perfect  concords. 
Fifths  and  octaves  no  longer  formed  an  oasis  in  a  desert  of 
cacophony,  but  they  assumed  the  character  of  concord  so  nearly 
approaching  to  unison  that  a  pair  of  consecutive  sths  or  octaves 
began  to  be  increasingly  felt  as  violating  the  independence  of 

the  parts.  And  thus  it  came  about  that  in  pure  16th-century 
counterpoint  (as  indeed  at  the  present  day  whenever  harmony 
and  counterpoint  are  employed  in  their  purest  significance) 
consecutive  sths  and  octaves  are  strictly  forbidden.  When  we 
compare  our  laws  of  counterpoint  with  those  of  medieval  discant 

(in  which  consecutive  sths  and  octaves  are  the  rule,  while  con- 
secutive 3rds  and  6ths  are  strictly  forbidden)  we  are  sometimes 

tempted  to  think  that  the  very  nature  of  the  human  ear  has 
changed.  But  it  is  now  generally  recognized  that  the  process 
was  throughout  natural  and  inevitable,  and  the  above  account 
aims  at  showing  that  consecutive  sths  are  forbidden  by  our 
harmonic  system  for  the  very  reason  which  inculcated  them  in 
the  system  of  the  1 2th  century. 

II.  Tonality. — As  soon  as  the  major  and  minor  triad  and  their 
first  inversions  were  well-defined  entities,  it  became  evident  that 
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the  successions  of  these  concords  and  their  alternations  with 
discord  involved  principles  at  once  larger  and  more  subtle  than 
those  of  mere  difference  in  smoothness  and  artificiality.  Not 
only  was  a  major  chord  (or  at  least  its  skeleton)  necessary  for 
the  final  point  of  repose  in  a  composition,  but  it  could  not  itself 
sound  final  unless  the  concords  as  well  as  the  discords  before  it 

showed  a  well-defined  tendency  towards  it.  This  tendency  was 
best  realized  when  the  penultimate  concord  had  its  fundamental 
note  at  the  distance  of  a  5th  or  a  4th  above  or  below  that  of  the 
final  chord.  When  the  fundamental  note  of  the  penultimate 

chord  is  a  5th  above  or  (what  is  the  same  thing)  a  4th1  below 
that  of  the  final  chord,  we  have  an  "  authentic  "  or  "  perfect  " 
cadence,  and  the  relation  between  the  two  chords  is  very  clear. 
While  the  contrast  between  them  is  well  marked,  they  have  one 

note  in  common — for  the  root  of  the  penultimate  chord  is  the 
5th  of  the  final  chord;  and  the  statement  of  this  common  note, 
first  as  an  octave  or  unison  and  then  as  a  5th,  expresses  the 
.first  facts  of  harmony  with  a  force  which  the  major  3rds  of  the 
chords  can  only  strengthen,  while  it  also  involves  in  the  bass 
that  melodic  interval  of  the  4th  or  the  5th  which  is  now  known 

f^  j    to  be  the  germ  of  all  melodic  scales.     The 
|p3   relation  of  the  final  note  of  a  scale  with  its 

•=*  upper   5th   or  lower  4th   thus   becomes   a 
fundamental  fact  of  complex  harmonic  significance — that  is  to 
say,  of  harmony  modified  by  melody  in  so  far  as  it  concerns  the 
succession  of  sounds  as  well  as  their  simultaneous  combination. 

In  our  modern  key-system  the  final  note  of  the  scale  is  called  the 
tonic,  and  the  5th  above  or  4th  below  it  is  the  dominant.  (In 

the  i6th  century  the  term  "  dominant  "  has  this  meaning  only 
in  the  "  authentic  "  modes  other  than  the  Phrygian,  but  as 
an  aesthetic  fact  it  is  present  in  all  music,  though  the  theory 
here  given  would  not  have  been  intelligible  to  any  composers 
before  the  iSth  century).  Another  penultimate  chord  asserts 

itself  as  the  converse  of  the  dominant — namely,  the  chord  of 
which  the  root  is  a  5th  below  or  a  4th  above  the  final.  This 
chord  has  not  that  relationship  to  the  final  which  the  dominant 
chord  shows,  for  its  fundamental  note  is  not  in  the  harmonic 
series  of  the  final.  But  the  fundamental  note  of  the  final  chord 
is  in  its  harmonic  series,  and  in  fact  stands  to  it  as  the  dominant 
stands  to  the  final.  Thus  the  progression  from  subdominant, 
as  it  is  called,  to  tonic,  or  final,  forms  a  full  close  known  as  the 

"  plagal  cadence,"  second  only  in  importance  to  the  "  perfect  " 
f.          .    or  "  authentic  cadence."    In  our  modern 

EEj§E±ESii3    key-system  these  three  chords,  the  tonic, 
the  dominant  and  the  subdominant,  form 

a  firm  harmonic  centre  in  reference  to  which  all  other  chords  are 

grouped.  The  tonic  is  the  final  in  which  everything  ultimately 
resolves:  the  dominant  stands  on  one  side  of  it  as  a  chord  based 
on  the  note  harmonically  most  closely  related  to  the  tonic, 
and  the  subdominant  stands  on  the  other  side  as  the  converse 
and  opposite  of  the  dominant,  weaker  than  the  dominant  because 
not  directly  derived  from  the  tonic.  The  other  triads  obtainable 
from  the  notes  of  the  scale  are  all  minor,  and  of  less  importance; 
and  their  relationship  to  each  other  and  to  the  tonic  is  most 
definite  when  they  are  so  grouped  that  their  basses  rise  and  fall 
in  4th  and  sths,  because  they  then  tend  to  imitate  the  relation- 

ship between  tonic,  dominant  and  subdominant. 

Ex.6. 

Tonic.  Supertonic.  Mediant.     Sub-  Dominant.     Sub- 
dominant.  mediant.1 

Here  are  the  six  common  chords  of  the  diatonic  scale.  The  triad 

on  the  yth  degree  or  "  leading-note  "  (B)  is  a  discord,  and  is  therefore not  given  here. 

Now,  in  the  i6th  century  it  was  neither  necessary  nor  desirable 
that  chords  should  be  grouped  exclusively  in  this  way.  The 
relation  between  tonic,  dominant  and  subdominant  must 
necessarily  appear  at  the  final  close,  and  in  a  lesser  degree  at 

The  submediant  is  so-called  because  if  the  subdominant  is  taken 
a  5th  below  the  tonic,  the  submediant  will  come  midway  between 
it  and  the  tonic,  as  the_  mediant  comes  midway  between  tonic  and dominant. 

subordinate  points  of  repose;  but,  where  no  harmonies  were 
dwelt  on  as  stable  and  independent  entities  except  the  major 
and  minor  triads  and  their  first  inversions,  a  scheme  in  which 
these  were  confined  to  the  illustration  of  their  most  elementary 
relationship  would  be  intolerably  monotonous.  It  is  therefore 
neither  surprising  nor  a  sign  of  archaism  that  the  tonality  of 
modal  music  is  from  the  modern  point  of  view  often  very  in- 

definite. On  the  contrary,  the  distinction  between  masterpieces 
and  inferior  works  in  the  i6th  century  is  nowhere  more  evident 
than  in  the  expressive  power  of  modal  tonality,  alike  where  it 
resembles  and  where  it  differs  from  modern.  Nor  is  it  too  much 
to  say  that  that  expressive  power  is  based  on  the  modern  sense  of 
key,  and  that  a  description  of  modal  tonality  in  terms  of  modern 
key  will  accurately  represent  the  harmonic  art  of  Palestrina 
and  the  other  supreme  masters,  though  it  will  have  almost  as 
little  in  common  with  16th-century  theory  and  inferior  16th- 
century  practice  as  it  has  with  modern  custom.  We  must 
conceive  modal  harmony  and  tonality  as  a  scheme  in  which 
voices  move  independently  and  melodiously  in  a  scale  capable 
of  bearing  the  three  chords  of  the  tonic,  dominant  and  sub- 
dominant,  besides  three  other  minor  triads,  but  not  under  such 
restrictions  of  symmetrical  rhythm  and  melodic  design  as  will 
necessitate  a  confinement  to  schemes  in  which  these  three  cardinal 
chords  occupy  a  central  position.  The  only  stipulation  is  that 
the  relationship  of  at  least  two  cardinal  chords  shall  appear  at 
every  full  close.  At  other  points  the  character  and  drift  of  the 
harmony  is  determined  by  quite  a  different  principle — namely, 
that,  the  scale  being  conceived  as  indefinitely  extended,  the 
voices  are  agreed  in  selecting  a  particular  section  of  it,the  position 
of  which  determines  not  only  the  melodic  character  of  each  part 
but  also  the  harmonic  character  of  the  whole,  according  to  its 
greater  or  less  remoteness  from  the  scale  in  which  major  cardinal 
chords  occupy  a  central  position.  Historically  these  modes 
were  derived,  with  various  errors  and  changes,  from  the  purely 
melodic  modes  of  the  Greeks.  Aesthetically  they  are  systems 
of  modern  tonality  adapted  to  conditions  in  which  the  range  of 
harmony  was  the  smallest  possible,  and  the  necessity  for  what 
we  may  conveniently  call  a  clear  and  solid  key-perspective 
incomparably  slighter  than  that  for  variety  within  so  narrow  a 
range.  We  may  thus  regard  modal  harmony  as  an  essentially 
modern  scheme,  presented  to  us  in  cross-sections  of  various 
degrees  of  obliquity,  and  modified  at  every  close  so  as  either  to 
take  us  to  a  point  of  view  in  which  we  see  the  harmony  sym- 

metrically (as  in  those  modes2  of  which  the  final  chord  is  normally 
major,  namely  the  Ionian,  which  is  practically  our  major  scale, 
the  Mixolydian  and  the  Lydian,  which  last  is  almost  invariably 
turned  into  Ionian  by  the  systematic  flattening  of  its  4th  degree) 
or  else  to  transform  the  mode  itself  so  that  its  own  notes  are 
flattened  and  sharpened  into  suitable  final  chords  (as  is  necessary 
in  those  modes  of  which  the  triad  on  the  final  is  normally  minor, 
namely,  the  Dorian,  Phrygian  and  Aeolian).  In  this  way  we 
may  describe  Mixolydian  tonality  as  a  harmonic  scheme  in  which 
the  keys  of  G  major  and  C  major  are  so  combined  that  sometimes 
we  feel  that  we  are  listening  to  harmony  in  C  major  that  is 
disposed  to  overbalance  towards  the  dominant,  and  sometimes 
that  we  are  in  G  major  with  a  pronounced  leaning  towards  the 
subdominant.  In  the  Dorian  mode  our  sensations  of  tonality 
are  more  confused.  We  seem  to  be  wandering  through  all  the 
key-relationships  of  a  minor  tonic  without  defining  anything, 
until  at  the  final  close  the  harmonies  gather  strength  and  bring 
us,  perhaps  with  poetic  surprise,  to  a  close  in  D  with  a  major 
chord.  In  the  Phrygian  mode  the  difficulty  in  forming  the  final 
close  is  such  that  classical  Phrygian  compositions  actually  end 
in  what  we  feel  to  be  a  half-close,  an  impression  which  is  by  the 
great  masters  rendered  perfectly  artistic  by  the  strong  feeling 
that  all  such  parts  of  the  composition  as  do  not  owe  their  ex- 

pression to  the  variety  and  inconstancy  of  their  harmonic  drift 
are  on  the  dominant  of  A  minor. 

It  cannot  be  too  strongly  insisted  that  the  expression  of  modal 
music  is  a  permanent  artistic  fact.  Its  refinements  maybe 
crowded  out  by  the  later  tonality,  in  which  the  much  greater 

2  See  PLAIN  SONG. 
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Ex.?. 

Suspension. 

No.  8. 

Passing  Note 

variety  of  fixed  chords  needs  a  much  more  rigid  harmonic 

scheme  to  control  it,  but  they  can  never  be  falsified.  And  when 

Beethoven  in  his  last  "  Bagatelle  "  raises  the  6th  of  a  minor 
scale  for  the  pleasure  he  takes  in  an  unexpectedly  bright  major 
chord;  or  when,  in  the  Incarnatus  of  his  Mass  in  D,  he  makes  a 
free  use  of  the  Dorian  scale,  he  is  actuated  by  precisely  the  same 
harmonic  and  aesthetic  motives  as  those  of  the  wonderful 

opening  of  Palestrina's  eight-part  Stabat  Mater;  just  as  in  the 
Lydian  figured  chorale  in  his  A  minor  Quartet  he  carries  out  the 

principle  of  harmonic  variety,  as  produceable  by  an  oblique 

melodic  scale,  with  a  thoroughness  from  which  Palestrina  himself 

would  have  shrunk.  (We  have  noted  that  in  16th-century  music 
the  Lydian  mode  is  almost  invariably  lonicized.) 

III.  Modern  Harmony  and  Tonality. — In  the  harmonic  system 
of  Palestrina  only  two  kinds  of  discord  are  possible,  namely, 
suspensions  and  passing-notes.  The  principle  of  the  suspension 

is  that  while  parts  are  moving 
from  one  concord  to  another 

one  of  the  parts  remains 
behind,  so  as  to  create  a 
discord  at  the  moment  when 

the  other  parts  proceed.  The 
suspended  part  then  goes  on 

to  its  concordant  note,  which  must  lie  on  an  adjacent  (and 
in  most  cases  a  lower)  degree  of  the  scale.  Passing-notes 
are  produced  transiently  by  the  motion  of  a  part  up  or  down  the 
scale  while  other  parts  remain  stationary.  The  possibilities  of 
these  two  devices  can  be  worked  out  logically  so  as  to  produce 
combinations  of  extreme  harshness.  And,  when  combined  with 
the  rules  which  laid  on  the  performers  the  responsibility  for 

modifying  the  strict  scale  of  the  mode  in  order  to  form  satis- 
factory closes  and  avoid  melodic  harshness,  they  some- 

times gave  rise  to  combinations  which  the  clearest  artistic 
intellects  of  the  i6th  century  perceived  as  incompatible  with 
the  modal  style.  For  example,  in  a  passage  written  thus 

J?  ,u  _  -  ̂  .  _  F^t^  I  I  the  singer  of  the  lower 
^ — 1   part  would  be  obliged 

Ex- 9.     d~  to    flatten    his    B    in 

[|(g|-0t  <a        p_^=r[^=:          =     \  order    to    avoid    the 
=3  Ugiy  "tritone"  be- 

tween F  and  B,  while  the  other  singer  would  be  hardly 
less  likely  on  the  spur  of  the  moment  to  sharpen  his  G 
under  the  impression  that  he  was  making  a  close;  and  thus  one 
of  the  most  complex  and  characteristically  modern  discords,  that 
of  the  augmented  6th,  did  trequently  occur  in  16th-century 
performances,  and  was  not  always  regarded  as  a  blunder.  But 
if  the  technical  principles  of  16th-century  discord  left  much  to 
the  good  taste  of  composers  and  singers,  they  nevertheless  in 
conjunction  with  that  good  taste  severely  restricted  the  resources 
of  harmony;  for,  whatever  the  variety  and  artificiality  of  the 
discords  admitted  by  them,  they  all  had  this  in  common,  that 
every  discord  was  transient  and  could  only  arise  as  a  phenomenon 
of  delay  in  the  movement  of  one  or  more  parts  smoothly  along 

the  scale  ("  in  conjunct  motion  ")  or  of  a  more  rapid  motion  up 
and  down  the  scale  in  which  none  but  the  rigorously  concordant 
first  and  last  notes  received  any  emphasis.  No  doubt  there  were 

many  licenses  (such  as  the  "  changing-note  ")  which  introduced 
discords  by  skip,  or  on  the  strong  beat  without  preparation,  but 
these  were  all  as  natural  as  they  were  illogical.  They  were 
artistic  as  intelligible  accidents,  precisely  like  those  which  make 

language  idiomatic,  such  as  "  attraction  of  the  relative  "  in  Greek. 
But  when  Monteverde  and  his  fellow  monodists  tried  experi- 

ments with  unprepared  discords,  they  opened  up  possibilities 
far  too  vast  to  be  organized  by  them  or  by  the  next  three  genera- 

tions. We  have  elsewhere  compared  the  difference  between 
early  and  modern  harmony  with  that  between  classical  Greek, 
which  is  absolutely  literal  and  concrete  in  expression,  and  modern 
English,  which  is  saturated  with  metaphors  and  abstractions. 
We  may  go  further  and  say  that  a  16th-century  discord,  with  its 
preparation  and  resolution,  is,  on  a  very  small  scale,  like  a 
simile,  in  which  both  the  figure  and  its  interpretation  are  given, 
whereas  modern  discord  is  like  the  metaphor,  in  which  the  figure 

is  a  substitute  for  and  not  an  addition  to  the  plain  statement. 
It  is  not  surprising  that  the  sudden  opening  up  of  the  whole 
possibilities  of  modern  harmony  at  the  end  of  the  i6th  century 
at  first  produced  a  chaos  of  style. 

Another  feature  of  the  harmonic  revolution  arose  from  the 
new  habit  of  supporting  a  single  voice  on  chords  played  by  an 
instrument.  This,  together  with  the  use  of  discords  in  a  new 
sense,  drew  attention  to  the  chords  as  things  in  themselves  and 
not  as  moments  of  greater  or  less  repose  in  a  flux  of  independent 
melodies.  This  was  as  valuable  an  addition  to  musical  thought 
and  expression  as  the  free  use  of  abstract  terms  is  in  literature, 
but  it  had  precisely  the  same  dangers,  and  has  until  recent 
times  vitiated  harmonic  theory  and  divorced  it  from  the 
modest  observation  of  the  practice  of  great  masters.  When, 
early  in  the  i8th  century,  Rameau  devoted  much  of  his  best 
energy  to  the  elaboration  of  a  theory  of  harmony,  his  field  of 
observation  was  a  series  of  experiments  begun  in  chaos  and 
resolved,  not  as  yet  in  a  great  art,  but  in  a  system  of  conventions, 
for  the  contemporary  art  of  Bach  and  Handel  was  beyond  the 
scope  of  contemporary  theory.  He  showed  great  analytical 
genius  and  sense  of  tonality  in  his  development  of  the  notion 

of  the  "  fundamental  bass,"  and  it  is  rather  to  his  credit  than 
otherwise  that  he  did  not  emphasize  the  distinction  between 
discords  on  the  dominant  and  those  on  other  degrees  of  the  scale. 
But  his  system,  with  all  subsequent  improvements,  refutations 

and  repairs  only  led  to  that  bane  of  19th-century  theory  and 
source  of  what  may  be  called  the  journalese  of  harmonic  style, 
according  to  which  every  chord  (no  matter  how  obviously 
artificial  and  transient)  must  be  regarded,  so  to  speak,  as  a 
literal  fact  for  which  a  root  and  a  scientific  connexion  with  the 
natural  harmonic  series  must  at  all  cost  be  found.  Some  modern 

theorists  have,  however,  gone  too  far  in  denying  the  existence  of 
harmonic  roots  altogether,  and  certainly  it  is  neither  scientific 
nor  artistic  to  regard  the  coincidence  of  the  major  triad  with  the 
first  five  notes  of  the  harmonic  series  as  merely  accidental.  It 
is  not  likely  that  the  dominant  7th  owes  all  its  naturalness  to  a 
resemblance  to  the  flat  7th  of  the  harmonic  series,  which  is  too 
far  out  of  tune  even  to  pass  for  an  augmented  6th.  But  the 
dominant  major  pth  certainly  gains  in  sonorousness  from  its 
coincidence  with  the  gth  harmonic,  and  many  cases  in  music 
could  be  found  where  the  dominant  7th  itself  would  gain  from 
being  so  far  flattened  as  to  add  coincidence  with  a  natural 
harmonic  to  its  musical  significance  as  an  unprepared  discord 

(see,  for  example  the  "  native  wood-notes  wild  "  of  the  distant 
huntsmen  in  the  second  act  of  Tristan  und  Isolde,  where  also  the 
9th  and  nth  are  involved,  and,  moreover,  on  horns,  of  which  the 
natural  scale  is  the  harmonic  series  itself).  If  the  distinction 

between  "  essential  "  and  "  unessential  "  discords  is,  in  the  light 
of  history  and  common  sense,  a  difference  only  in  degree,  it  is 
thus  none  the  less  of  great  aesthetic  importance.  Arithmetic 
and  acoustics  show  that  in  proportion  as  musical  harmony 
emphasizes  combinations  belonging  to  the  lower  region  of  the 
harmonic  series  the  effect  will  be  sonorous  and  natural;  but 

common  sense,  history  and  aesthetics  also  show  that  the  inter- 
action of  melody,  harmony  and  rhythm  must  produce  a  host 

of  combinations  which  acoustics  alone  cannot  possibly  explain. 
These  facts  are  amply  competent  to  explain  themselves.  To 
describe  them  in  detail  is  beyond  the  scope  of  the  present  article, 
but  a  few  examples  from  different  periods  are  given  at  the  end  in 
musical  type. 

IV.  The  Minor  Mode. — When  the  predecessors  of  Bach  and 
Handel  had  succeeded  in  establishing  a  key-system  able  to  bear 
the  weight  of  free  discord,  that  key-system  took  two  forms,  in 
both  of  which  the  three  chords  of  tonic,  dominant  and  sub- 
dominant  occupied  cardinal  points.  In  the  one  form  the  tonic 
chord  was  natural,  that  is  to  say,  major.  In  the  other  form 
the  tonic  chord  was  artificial,  that  is  to  say,  minor.  In  the  minor 
mode  so  firm  is  the  position  of  the  tonic  and  dominant  (the 
dominant  chord  always  being  major)that  it  is  no  longer  necessary, 
as  in  the  i6th  century,  to  conclude  with  a  major  chord,  although 
it  long  remained  a  frequent  practice,  rather  because  of  the 
inherent  beauty  and  surprise  of  the  effect  than  because  of  any 
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mere  survival  of  ancient  customs,  at  least  where  great  masters 
are  concerned.  (This  final  major  chord  is  known  as  the  Tierce 
de  Picardie.)  The  effect  of  the  minor  mode  is  thus  normally 
plaintive  because  it  centres  round  the  artificial  concord  instead 
of  the  natural;  and,  though  the  keynote  bears  this  minor 
artificial  triad,  the  ear  nevertheless  has  an  expectation  (which 
may  be  intensified  into  a  powerful  emotional  effect)  that  the 
final  conclusion  of  the  harmonic  scheme  may  brighten  out  into 
the  more  sonorous  harmonic  system  of  major  chords.  Let  us 
once  more  recall  those  ecclesiastical  modes  of  which  the  3rd 
degree  is  normally  minor.  We  have  seen  how  they  may  be 
regarded  as  the  more  oblique  of  the  various  cross-sections  of  the 
16th-century  harmonic  scheme.  Now,  the  modern  minor  mode 
is  too  firmly  rooted  in  its  minor  tonic  chord  for  the  16th-century 
feeling  of  an  oblique  harmonic  scheme  to  be  of  more  than 
secondary  importance,  though  that  feeling  survives,  as  the 
discussion  of  key-relationships  will  show  us.  But  it  is  constantly 
thrust  into  the  background  by  the  new  possibility  that  the  minor 
tonic  chord  with  its  attendant  minor  harmonies  may  give  place 
to  the  major  system  round  the  same  tonic,  and  by  the  certainty 
that  if  any  change  is  made  at  the  conclusion  of  the  work  it  will 
be  upon  the  same  tonic  and  not  have  reference  to  some  other 
harmonic  centre.  In  other  words,  a  major  and  minor  key  on 
the  same  tonic  are  felt  as  identical  in  everything  but  expression 
(a  point  in  which  the  Tonic  Sol  Fa  system,  as  hitherto  practised, 

with  its  identification  of  the  minor  key  with  its  "  relative  " 
instead  of  its  tonic  major,  shows  a  most  unfortunate  confusion 
of  thought).  The  characteristics  of  the  major  and  minor  modes 
may  of  course  be  modified  by  many  artistic  considerations,  and 
it  would  be  as  absurd  to  develop  this  account  into  a  scheme  of 

pigeon-holed  passions  as  to  do  the  same  for  the  equally  obvious 
and  closely  parallel  fact  that  in  drama  a  constant  source  of 
pathos  is  the  placing  of  our  sympathies  in  an  oblique  relation 
to  the  natural  sequence  of  events  or  to  the  more  universal  issues 
of  the  subject. 

V.  Key-Relationships. — On  the  modern  sense  of  the  identity 
of  the  tonic  in  major  and  minor  rests  the  whole  distinctive 
character  of  modern  harmony,  and  the  whole  key-system  of  the 
classical  composers.  The  masters  of  the  i6th  century  naturally 
found  it  necessary  to  make  full  closes  much  more  frequently 
than  would  be  desirable  if  the  only  possible  close  was  that  on  the 
final  of  the  mode.  They  therefore  formed  closes  on  other  notes, 
but  they  formed  them  on  these  exactly  as  on  a  final.  Thus,  a 
close  on  the  second  degree  of  the  Ionian  mode  was  identical  with 
a  Dorian  final  close.  The  notes,  other  than  the  final,  on  which 
closes  could  be  made  were  called  modulations.  And  what 

between  the  three  "  regular  modulations "  (known  as  the 
dominant,  mediant,  and  participant)  and  the  "  conceded  modula- 

tions," of  which  two  were  generally  admitted  in  each  mode 
simply  in  the  interests  of  variety,  a  composer  was  at  liberty  to 
form  a  full  close  on  any  note  which  did  not  involve  too  many 
extraneous  sharps  or  flats  for  its  correct  accomplishment.  But 
there  was  a  great  difference  between  modal  and  modern  con- 

ceptions of  modulation.  We  have  said  that  the  close  on  the 
second  degree  of  the  Ionian  mode  was  Dorian,  but  such  a  modula- 

tion was  not  regarded  as  a  visit  paid  to  the  Dorian  mode,  but 
merely  as  the  formation  of  a  momentary  point  of  repose  on  the 
second  degree  of  the  Ionian  mode.  When  therefore  it  is  said 

that  the  modulations  of  16th-century  music  are  "  purposeless 
and  shifting,"  the  criticism  implies  a  purpose  in  change  of  key 
which  is  wholly  irrelevant.  The  modal  composers'  purpose  lay 
in  purely  local  relationships  of  harmony,  in  various  degrees  of 
refinement  which  are  often  crowded  out  of  the  larger  and  more 
coarse-grained  scheme  of  modern  harmony,  but  which  modern 
harmony  is  perfectly  capable  of  employing  in  precisely  the  same 
sense  whenever  it  has  leisure. 

Modulation,  in  the  modern  sense  of  the  term,  is  a  different 
thing.  The  modern  sense  of  tonality  is  so  firm,  and  modern 
designs  so  large,  that  it  is  desirable  that  different  portions  of  a 
composition  should  be  arranged  round  different  harmonic 
centres  or  keys,  and  moreover  that  the  relation  between  these 
keys  and  the  primary  key  should  be  ielt,  and  the  whole  design 

should  at  last  return  to  the  primary  key,  to  remain  there  with 
such  emphasis  and  proportion  as  shall  leave  upon  the  mind  the 
impression  that  the  whole  is  in  the  primary  key  and  that  the 
foreign  keys  have  been  as  artistically  grouped  around  it  as  its 
own  local  harmonies.  The  true  principles  on  which  keys  are 
related  proved  so  elastic  in  the  hands  of  Beethoven  that  their 
results  utterly  outstripped  the  earlier  theory  which  adhered 
desperately  to  the  limitations  of  the  i6th  century;  and  so 
vast  is  the  range  of  key  which  Beethoven  is  able  to  organize 
in  a  convincing  scheme  of  relationship,  that  even  modern 
theory,  dazzled  by  the  true  harmonic  possibilities,  is  apt  to 
come  to  the  conclusion,  more  lame  and  impotent  than  any 
ancient  pedantry,  that  all  keys  are  equally  related.  A  vague 
conception,  dubbed  "  the  unity  of  the  chromatic  scale,"  is  thus 
made  to  explain  away  the  whole  beauty  and  power  of  Wagner's 
no  less  than  Beethoven's  harmonic  system.  We  have  not  space 
to  dispute  the  matter  here,  and  it  must  suffice  to  state  dog- 

matically and  statistically  the  classical  facts  of  key-relationship, 
including  those  which  Beethoven  established  as  normal  possi- 

bilities on  the  suggestion  of  Haydn,  in  whose  works  they  appear 
as  special  effects. 

a.  Direct  Relationships. — The  first  principle  on  which  two  keys 
are  considered  to  be  related  is  a  strengthening  of  that  which 
determined  the  so-called  modulations  of  the  16th-century  modes. 
Two  keys  are  directly  related  when  the  tonic  chord  of  the  one 
is  among  the  common  chords  of  the  other.  Thus,  D  minor  is 
related  to  C  major  because  the  tonic  chord  of  D  minor  is  the 
common  chord  on  the  supertonic  of  C  (see  Ex.  6).  In  the  same 
way  the  four  other  related  keys  to  C  major  are  E  minor  the 
mediant,  F  major  the  subdominant,  G  major  the  dominant 
and  A  minor  the  submediant. 

This  last  key-relationship  is  sometimes  called  the  "  relative  " 
minor,  partly  because  it  is  usually  expressed  by  the  same  key- 
signature  as  the  tonic,  but  probably  more  justifiably  because  it 
is  the  point  of  view  from  which  to  reckon  the  key-relationships 
of  the  minor  tonic.  If  we  take  the  minor  scale  in  its  "  harmonic  " 
form  (i.e.  the  form  deducible  from  its  chords  of  minor  tonic, 
minor  subdominant  and  major  dominant,  without  regard  to 

the  exigencies  of  melody  in  concession  to  which  the  "  melodic  " 
minor  scale  raises  the  6th  in  ascent  and  flattens  the  7th  in 
descent),  we  shall  find  it  impossible  to  build  a  common  chord 
upon  its  mediant  (Ex.  10).  But  we  have 
seen  that  A  minor  is  related  to  C  major;  EX.  10. 
therefore  it  is  absurd  to  suppose  that  C 
major  is  not  related  to  A  minor.  Clearly  then  we  must  deduce 
some  of  the  relationships  of  a  minor  tonic  as  the  converse  of 
those  of  a  major  tonic.  Thus  we  may  read  Ex.  6  backwards  and 
reason  as  follows:  A  minor  is  the  submediant  of  C  major; 
therefore  C  major  is  the  mediant  or  relative  major  of  A  minor. 
D  minor  is  the  supertonic  of  C  major;  therefore  C  major  is 
related  to  D  minor  and  may  be  called  its  flat  7th.  Taking  A 
minor  as  our  standard  key,  G  major  is  then  the  flat  7th  to  A  minor. 
The  remaining  major  keys  (C  major  to  E  minor  =  F  major  to 
A  minor)  may  be  traced  directly  as  well  as  conversely;  and 
the  subdominant,  being  minor,  does  not  involve  an  appeal  to 
the  major  scale  at  all.  But  with  the  dominant  we  find  the  curious 
fact  that  while  the  dominant  chord  of  a  minor  key  is  major  it 
is  impossible  to  regard  the  major  dominant  key  as  directly 
related  to  the  minor  tonic,  since  it  does  not  contain  the  minor 
tonic  chord  at  all;  e.g.  the  only  chord  of  A  in  E  major  is  A  major. 
But  the  dominant  minor  key  contains  the  tonic  chord  of  the 
primary  minor  key  clearly  enough  as  subdominant,  and  therefore 
when  we  modulate  from  a  minor  tonic  to  a  minor  dominant 

we  feel  that  we  have  a  direct  key-relationship  and  have  not  lost 
touch  with  our  tonic.  Thus  in  the  minor  mode  modulation  to 

the  dominant  key  is,  though  frequent  and  necessary,  a  much 
more  uphill  process  than  in  the  major  mode,  because  the  naturally 
major  dominant  chord  has  first  to  be  contradicted.  On  the  other 
hand,  a  contrast  between  minor  tonic  and  major  dominant  key 
is  very  difficult  to  work  on  a  large  scale  (as,  for  example,  in  the 
complementary  key  for  second  subjects  of  sonata  movements) 
because,  while  the  major  dominant  key  behaves  as  if  not  directly 
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related  to  the  minor  tonic,  it  also  gives  a  curious  sensation  of 
being  merely  on  the  dominant  instead  of  in  it;  and  thus  we  find 
that  in  the  few  classical  examples  of  a  dominant  major  second 

subject  in  a  minor  sonata-movement  the  second  subject  either 

relapses  into  the  dominant  minor,  as  in  Beethoven's  Kreulzer 
Sonata  and  the  finale  of  Brahms's  Third  Symphony,  or  begins  in 
it,  as  in  the  first  movement  of  Brahms's  Fourth  Symphony. 

The  effect  of  a  modulation  to  a  related  key  obviously  depends 
upon  the  change  of  meaning  in  the  chords  common  to  both  keys, 
and  also  in  the  new  chords  introduced.  Thus,  in  modulating 
to  the  dominant  we  invest  the  brightest  chord  of  our  first  key 
with  the  finality  and  importance  of  a  tonic;  our  original  tonic 

chord  becomes  comparatively  soft  in  its  new  position  as  sub- 
dominant;  and  a  new  dominant  chord  arises,  surpassing  in 
brilliance  the  old  dominant  (now  tonic)  as  that  surpassed  the 
primary  tonic.  Again,  in  modulating  to  the  subdominant  the 
softest  chord  of  the  primary  key  becomes  tonic,  the  old  tonic 
is  comparatively  bright,  and  a  new  and  softer  subdominant 
chord  appears.  We  have  seen  the  peculiarities  of  modulation 
to  the  dominant  from  a  minor  tonic,  and  it  follows  from  them 
that  modulation  from  a  minor  tonic  to  the  subdominant  involves 
the  beautiful  effect  of  a  momentary  conversion  of  the  primary 
tonic  chord  to  major,  the  poetic  and  often  dramatically  ironical 
power  of  which  is  manifested  at  the  conclusion  of  more  than  half 

the  finest  classical  slow  movements  in  minor  keys,  from  Bach's 
Et>  minor  Prelude  in  the  first  book  of  the  Forty-eight  to  the  slow 

movement  of  Brahms's  G  major  String  Quintet,  Op.  in. 
The  effect  of  the  remaining  key-relationships  involves  contrasts 

between  major  and  minor  mode;  but  it  is  otherwise  far  less 
defined,  since  the  primary  tonic  chord  does  not  occupy  a  cardinal 

position  in  the  second  key.  These  key-relationships  are  most 
important  from  a  minor  tonic,  as  the  change  from  minor  to 
major  is  more  vivid  than  the  reverse  change.  The  smoothest 

changes  are  those  to  "  relative  "  minor,  "  relative  "  major 
(C  to  A  minor;  C  minor  to  Et>);  and  mediant  minor  and  sub- 
mediant  major  (C  to  E  minor;  C  minor  to  At>).  The  change 
from  major  tonic  to  supertonic  minor  is  extremely  natural  on  a 
.small  scale,  i.e.  within  the  compass  of  a  single  melody,  as  may  be 
seen  in  countless  openings  of  classical  sonatas.  But  on  a  large 
scale  the  identity  of  primary  dominant  with  secondary  sub- 
dominant  confuses  the  harmonic  perspective,  and  accordingly 
in  classical  music  the  supertonic  minor  appears  neither  in  the 
second  subjects  of  first  movements  nor  as  the  key  for  middle 
movements.1  But  since  the  key-relationships  of  a  minor  tonic 
are  at  once  more  obscure  harmonically  and  more  vivid  in  con- 

trast, we  find  that  the  converse  key-relationship  of  the  flat  7th, 
though  somewhat  bold  and  archaic  in  effect  on  a  small  scale, 
has  once  or  twice  been  given  organic  function  on  a  large  scale 
in  classical  movements  of  exceptionally  fantastic  character, 
of  which  the  three  great  examples  are  the  ghostly  slow  movement 

of  Beethoven's  D  major  Trio,  Op.  70,  No.  i,  the  scherzo  of  his 
Ninth  Symphony,  and  the  finale  of  Brahms's  D  minor  Violin 
Sonata  (where,  however,  the  C  major  theme  soon  passes  per- 

manently into  the  more  orthodox  dominant  minor). 
Thus  far  we  have  the  set  of  key-relationships  universally 

recognized  since  the  major  and  minor  modes  were  established, 
a  relationship  based  entirely  on  the  place  of  the  primary  tonic 
chord  in  the  second  key.  It  only  remains  for  us  to  protest 
against  the  orthodox  description  of  the  five  related  keys  as  being 

the  "  relative  "  minor  or  major  and  the  dominant  and  sub- 
dominant  with  their  "  relative  "  minors  or  majors;  a  conception 
which  expresses  the  fallacious  assumption  that  keys  which  are 
related  to  the  same  key  are  related  to  one  another,  and  which 
thereby  implies  that  all  keys  are  equally  related  and  that  classical 
composers  were  fools.  It  cannot  be  too  strongly  insisted  that 
there  is  no  foundation  for  key-relationship  except  through  a 
tonic,  and  that  it  is  through  the  tonic  that  the  most  distant  keys 

1  Until  Beethoven  developed  the  resources  for  a  wider  scheme  of 
key-contrasts,  the  only  keys  for  second  subjects  of  sonata-movements 
were  the  dominant  (when  the  tonic  was  major)  and  the  "  relative  " 
major  or  dominant  minor  (when  the  tonic  was  minor).  A  wider 
range  was  possible  only  in  the  irresponsible  style  of  D.  Scarlatti. 

have  always  been  connected  by  every  composer  with  a  wide 
range  of  modulation,  from  Haydn  to  Brahms  and  (with  due 
allowance  for  the  conditions  of  his  musical  drama)  Wagner. 

b.  Indirect  Relationships. — So  strong  is  the  indentity  of  the 
tonic  in  major  and  minor  mode  that  Haydn  and  Mozart  had  no 
scruple  in  annexing,  with  certain  reservations,  the  key-relation- 

ships of  either  as  an  addition  to  those  of  the  other.     The  smooth- 

ness of  Mozart's  style  makes  him  prefer  to  annex  the  key-relation- 
ships of  the  tonic  minor  (e.g.  C  major  to  Ab,  the  submediant  of 

C  minor),  because  the  primary  tonic  note  is  in  the  second  key, 
although  its  chord  is  transformed.     His  range  of  thought  does 
not  allow  him  to  use  these  keys  otherwise  than  episodically; 
but  he  certainly  does  not  treat  them  as  chaotically  remote  by 
confining    them    to    rapid    modulations    in    the    development- 
portions  of  his  movements.     They  occur  characteristically  as 
beautiful  purple  patches  before  or  during  his  second  subjects. 
Haydn,   with   his   mastery  of   rational   paradox,   takes   every 
opportunity,  in  his  later  works,  of  using  all  possible  indirect 
key-relationships  in  the  choice  of  key  for  slow  movements  and 
for  the  trios  of  minuets.     By  using  them  thus  sectionally  (i.e. 
so  as  not  to  involve  the  organic  connecting  links  necessary  for  the 
complementary  keys  of  second  subjects)  he  gives  himself  a  free 
hand;  and  he  rather  prefers  those  keys  which  are  obtained  by 
transforming  the  minor  relationships  of  a  major  primary  key 
(e.g.  C  to  A  major  instead  of  A  minor).     These  relationships  are 
of  great  brilliance  and  also  of  some  remoteness  of  effect,  since 
the  primary  tonic  note,  as  well  as  its  chord,  disappears  entirely. 
Haydn  also  obtains  extreme  contrasts  by  changing  both  modes 
(e.g.  C  minor  to  A  major,  as  in  the  G  minor  Quartet,  Op.  72, 
No  6,  where  the  slow  movement  is  in  E  major),  and  indeed 
there  is  not  one  key-contrast  known  to  Beethoven  and  Brahms 
which  Haydn  does  not  use  with  complete  sense  of  its  meaning, 
though  his  art  admits  it  only  as  a  surprise. 

Beethoven  rationalized  every  step  in  the  whole  possible  range 

of  key-relationship  by  such  harmonic  means  as  are  described  in 

the  article  BEETHOVEN.  Haydn's  favourite  key-relationships 
he  used  for  the  complementary  key  in  first  movements;  and 
he  at  once  discovered  that  the  use  of  the  major  mediant  as 
complementary  key  to  a  major  tonic  implied  at  all  events  just 
as  much  suggestion  of  the  submediant  major  in  the  recapitula- 

tion as  would  not  keep  the  latter  half  of  the  movement  for  too 
long  out  of  the  tonic.  The  converse  is  not  the  case,  and  where 
Beethoven  uses  the  submediant  major  as  complementary  key 
in  a  major  first  movement  he  does  not  subsequently  introduce 
the  still  more  remote  and  brilliant  mediant  in  the  recapitulation. 
The  function  of  the  complementary  key  is  that  of  contrast  and 
vividness,  so  that  if  the  key  is  to  be  remote  it  is  as  well  that  it 
should  be  brilliant  rather  than  sombre;  and  accordingly  the 

easier  key-relationships  obtainable  through  transforming  the 
tonic  into  minor  do  not  appear  as  complementary  keys  until 

Beethoven's  latest  and  most  subtle  works,  as  the  Quartet  in 
Bb,  Op.  130  (where  we  again  note  that  the  flat  submediant  of 
the  exposition  is  temporarily  answered  by  the  flat  mediant  of 
the  recapitulation). 

c.  Artificial  Key-relationships. — Early  in  the  history  of  the 
minor  mode  it  was  discovered  that  the  lower  tetrachord  could 

be  very  effectively  and  naturally  altered  so  as  to  resemble  the 
upper  (thus  producing  the  scale  C  Db  Et[  F,  G  Ab  Bit  C).     This 
produces  a  flat  supertonic  (the  chord  of  which  is  generally  pre- 

sented in  its  first  inversion,  and  is  known  as  the  Neapolitan  6th. 
from  its  characteristic  use  in  the  works  of  the  Neapolitan  school 
which  did  so  much  to  establish  modern  tonality)  and  its  origin, 

as  just  described,  often  impels  it  to  resolve  on  a  major  tonic 
chord.     Consequently  it  exists  in  the  minor  mode  as  a  pheno- 

menon  not  much   more  artificial  than  the  mode  itself;  and 
although  the  keys  it  thus  connects  are  extremely  remote,  and 
the  effect  of  their  connexion  very  surprising,  the  connexion  is 
none  the  less  real,  whether  from  a  major  or  a  minor  tonic,  and 

is  a  crucial  test  of  a  composer's  sense  of  key-perspective.     Thus 
Philipp  Emanuel  Bach  in  a  spirit  of  mere  caprice  puts  the 
charming  little  slow  movement  of  his  D  major  Symphony  into 
Eb   and  obliterates  all  real  relationship   by   chaotic  operatic 



HARMONY 

connecting  links.  Haydn's  greatest  pianoforte  sonata  (which, 
being  probably  his  last,  is  of  course  No.  i  in  most  editions) 
is  in  Eb,  and  its  slow  movement  is  in  Fl)  major  (  =  Ft>).  That 
key  had  already  appeared,  with  surprising  effect,  in  the  wander- 

ings of  the  development  of  the  first  movement.  No  attempt  is 
made  to  indicate  its  connexion  with  Eb;  and  the  finale  begins 
in  Et»,  but  its  first  bar  is  unharmonized  and  starts  on  the  one 
note  which  most  contradicts  Ei;  and  least  prepares  the  mind  for 
Et».  The  immediate  repetition  of  the  opening  phrase  a  step 
higher  on  the  normal supertonic  strikes  the  note  which  the, open- 

ing had  contradicted,  and  thus  shows  its  function  in  the  main 
key  without  in  the  least  degree  explaining  away  the  paradoxical 

effect  of  the  key  of  the  slow  movement.  Brahms's  Violoncello 
Sonata  Op.  99,  is  in  F;  a  prominent  episode  in  the  development 
of  the  first  movement  is  in  E#  minor  (  =  Gb),  thus  preparing  the 
mind  for  the  slow  movement,  which  is  in  F$  major  (  =  Gt>),  with 
a  central  episode  in  F  minor.  The  scherzo  is  in  F  minor,  and 
begins  on  the  dominant.  Thus  if  we  play  its  first  chord  immedi- 

ately after  the  last  chord  of  the  slow  movement  we  have  exactly 
that  extreme  position  of  flat  supertonic  followed  by  dominant 
which  is  a  favourite  form  of  cadence  in  Wagner,  who  can  even 
convey  its  meaning  by  its  mere  bass  without  any  harmonies 

(Walkiire,  Act  3,  Scene  2:"Was  jetzt  du  bist,das  sage  dir  selbst"). 
Converse  harmonic  relationships  are,  as  we  have  seen,  always 

weaker  than  their  direct  forms.  And  thus  the  relation  of  C  major 
to  B  major  or  minor  (as  shown  in  the  central  episode  of  the  slow 
movement  just  mentioned)  is  rare.  Still  more  rare  is  the  obtain- 

ing of  indirect  artificial  relationships,  of  which  the  episode  in 
the  first  movement  just  mentioned  is  an  illustration  in  so  far 
as  it  enhances  the  effect  of  the  slow  movement,  but  is  incon- 

clusive in  so  far  as  it  is  episodic.  For  with  remote  key-relation- 
ships everything  depends  upon  whether  they  are  used  with  what 

may  be  called  cardinal  function  (like  complementary  keys)  or  not. 
Even  a  near  key  may  occur  in  the  course  of  wandering  modula- 

tions without  producing  any  effect  of  relationship  at  all,  and  this 
should  always  be  borne  in  mind  whenever  we  accumulate 
statistics  from  classical  music. 

d.  Contrary  and  Unconnected  Keys. — There  remain  only  two 
pairs  of  keys  that  classical  music  has  not  brought  into  connexion, 
a  circumstance  which  has  co-operated  with  the  utter  vagueness 
of  orthodox  theories  on  the  subject  to  confirm  the  conventionally 
progressive  critic  in  his  conviction  that  all  modulations  are 
alike.  We  have  seen  how  the  effect  of  modulation  from  major 
tonic  to  minor  supertonic  is,  on  a  large  scale,  obscured  by  the 
identity  of  the  primary  dominant  with  the  secondary  sub- 
dominant,  though  the  one  chord  is  major  and  the  other  minor. 
Now  when  the  supertonic  becomes  major  this  difference  no 
longer  obviates  the  confusion,  and  modulation  from  C  major 
to  D  major,  though  extremely  easy,  is  of  so  bewildering  effect 
that  it  is  used  by  classical  composers  only  in  moments  of  intensely 
dramatic  surprise,  as,  for  example,  in  the  recapitulation  of  the 

first  subject  of  Beethoven's  Eroica  Symphony,  and  the  last 
variation  (or  coda)  cf  the  slow  movement  of  his  Trio  in  B\>, 
Op.  97.  And  in  both  cases  the  balance  is  restored  by  the 
converse  (and  equally  if  not  more  contradictory)  modulation 
between  major  tonic  and  major  fiat  yth,  though  in  the  slow 
movement  of  the  B\>  Trio  the  latter  is  represented  only  by  its 

dominant  chord  which  is  "  enharmonically  "  resolved  into  quite 
another  key.  The  frequent  attempts  made  by  easy-going 
innovators  to  treat  these  key-contrasts  on  another  footing  than 
that  of  paradox,  dramatic  surprise  or  hesitation,  only  show  a 
deficient  sense  of  tonality,  which  must  also  mean  an  inability 
to  see  the  intensely  powerful  effect  of  the  true  use  of  such 
modulations  in  classical  music,  an  effect  which  is  entirely  inde- 

pendent of  any  ability  to  formulate  a  theory  to  explain  it.1 

1  Many  theorists  mistake  the  usual  extreme  emphasis  on  the 
dominant  chord  of  the  dominant  key,  in  preparation  for  second 
subjects,  for  a  modulation  to  the  major  supertonic,  but  this  can 
deceive  no  one  with  any  sense  of  tonality.  A  good  practical  test 
is  to  see  what  becomes  of  such  passages  when  translated  into  the 
minor  mode.  Illusory  modulation  to  the  flat  yth  frequently  occurs 
as  a  bold  method  of  throwing  strong  emphasis  on  to  the  subdominant 

at  the  outset  of  a  movement,  as  in  Beethoven's  Sonata,  Op.  31,  No.  I. 

There  now  remains  only  one  pair  of  keys  that  have  never  been 
related,  namely,  those  that  (whether  major  or  minor)  are  at  the 
distance  of  a  tritone  4th.  In  the  first  place  they  are  unrelated 
because  there  is  no  means  of  putting  any  form  of  a  tonic  chord 
of  F$  into  any  form  of  the  key  of  C,  or  vice  versa;  and  in  the 
second  place  because  it  is  impossible  to  tell  which  of  two  precisely 
opposite  keys  the  second  key  may  be  (e.g.  we  have  no  means  of 
knowing  that  a  direct  modulation  from  C  to  F$  is  not  from  C  to  Gt>, 
which  is  exactly  the  same  distance  in  the  opposite  direction) .  And 
this  brings  us  to  the  only  remaining  subjects  of  importance  in 
the  science  and  art  of  harmony,  namely,  those  of  the  tempered 
scale,  enharmonic  ambiguity  and  just  intonation.  Before 
proceeding  we  subjoin  a  table  of  all  the  key-relationships  from 
major  and  minor  tonics,  representing  the  degrees  by  capital 
Roman  figures  when  the  second  key  is  major  and  small  figures 

TABLES  OF  KEY-RELATIONSHIPS 

A.  From  Major  Tonic 

—  i  — 
1 
1 
1 

Indirect  through  both 
i  and  the  second  key 

i  ! 
Indirect,  through  i           \ 

III>           \{It                  \ 

Indirect  through  the second  key 
HI                Vl 

i                 i 

Doubly  indirect  through  the 
farmer  indirect  keys 
Hi*           Vik 

\ 
\ 
\ 
\ 
t 

Artificial,  direct 

\ 
\ 

IH>  \ 

VII    &   vfi 

Artificial,  indirect* 

\ 
S I*         \ 

\ 
\ 
\ 

Unrelated 

\i 

> 
!V\IVt&  ivff-Vk  &vk 

Contradictory 

1        \, 

£       VII>   &  viib 
B. 

i 

From  Minor  Tonic  * 

Direct    Relationships   III       iv      v     VI    V,II 

jt 
1 
I 
i 
I 

Indirect,  through  I 

iji»                viS 

i        i        i         i 
,lil 

Indirect  'through  both                     !                i 
I  and  the  second  key           IV    V              ,' 

Indirect  through  the                                    / 
second  key           ill                       vi  / 

Dcjmbly   indirect 
III*              VI» \ 

Artificial,  direct 

Artificial,  indirect* 

* 

1                                                                                                             X 

\          Ilk '<          il*                    VlHt'it    vii# >                                     , f * 
/ 

\                            / 

Unrelated 

\                         / 

\IV4t  &  MI=|V>  &v(> 

Contradictory6 

; 
\l       II       viik 

2  Very  rare,  but  the  slow  movement  of  Schubert's  C  major  String Quintet  demonstrates  it  magnificently. 

3  All  the  indirect  relationships  from  a  minor  tonic  are  distinctly 
strained  and,  except  in  the  violently  contrasted  doubly  indirect 
keys,  obscure  as  being  themselves  minor.     But  the  direct  artificial 
modulation  is  quite  smooth,  and  rich  rather  than  remote.     See 
Beethoven's  C$  minor  Quartet. 

4  No  classical  example,  though  the  clearer  converse  from  a  major tonic  occurs  effectively. 

6  Not  (with  the  exception  of  II)  so  violent  as  when  from  major 
tonic.  Bach,  whose  range  seldom  exceeds  direct  key-relationships, 
is  not  afraid  to  drift  from  D  minor  to  C  minor,  though  nothing  would 
induce  him  to  go  from  D  major  to  C  major  or  minor. 
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when  minor.  Thus  I  represents  tonic  major,  iv  represents 
subdominant  minor,  and  so  on.  A  flat  or  a  sharp  after  the  figure 
indicates  that  the  normal  degree  of  the  standard  scale  has  been 
lowered  or  raised  a  semitone,  even  when  in  any  particular  pair 
of  keys  it  would  not  be  expressed  by  a  flat  or  a  sharp.  Thus 
vib  would,  from  the  tonic  of  Bb  major,  express  the  position  of  the 

slow  movement  of  Beethoven's  Sonata,  Op.  106,  which  is  written 
in  F#  minor  since  Gb  minor  is  beyond  the  practical  limits  of 
notation. 

VI.  Temperament  and  Enharmonic  Changes. — As  the  facts 
of  artistic  harmony  increased  in  complexity  and  range,  the 
purely  acoustic  principles  which  (as  Helmholtz  has  shown) 
go  so  far  to  explain  16th-century  aesthetics  became  more  and 
more  inadequate;  and  grave  practical  obstacles  to  euphonious 
tuning  began  to  assert  themselves.  The  scientific  (or  natural) 
ratios  of  the  diatonic  scale  were  not  interfered  with  by  art  so 

long  as  no  discords  were  "fundamental";  but  when  discords 
began  to  assume  independence,  one  and  the  same  note  often 
became  assignable  on  scientific  grounds  to  two  slightly  different 
positions  in  pitch,  or  at  all  events  to  a  position  incompatible 
with  even  tolerable  effect  in  performance.  Thus,  the  chord  of 

the  diminished  7th  is  said  to  be  intolerably  harsh  in  "  just 
intonation,"  that  is  to  say,  intonation  based  upon  the  exact 
ratios  of  a  normal  minor  scale.  In  practical  performance  the 
diminished  7th  contains  three  minor  3rds  and  two  imperfect 
5ths  (such  as  that  which  is  present  in  the  dominant  7th),  while 
the  peculiarly  dissonant  interval  from  which  the  chord  takes  its 
name  is  very  nearly  the  same  as  a  major  6th.  Now  it  can  only 
be  said  that  an  intonation  which  makes  nonsense  of  chords  of 

which  every  classical  composer  from  the  time  of  Corelli  has  made 
excellent  sense,  is  a  very  unjust  intonation  indeed;  and  to 
anybody  who  realizes  the  universal  relation  between  art  and 
nature  it  is  obvious  that  the  chord  of  the  diminished  7th  must 
owe  its  naturalness  to  its  close  approximation  to  the  natural 
ratios  of  the  minor  scale,  while  it  owes  its  artistic  possibility 
to  the  extremely  minute  instinctive  modification  by  which  its 
dissonance  becomes  tolerable.  As  a  matter  of  fact,  although 
we  have  shown  here  and  in  the  article  Music  how  artificial 

is  the  origin  and  nature  of  all  but  the  very  scantiest  materials 
of  the  musical  language,  there  is  no  art  in  which  the  element  of 
practical  compromise  is  so  minute  and  so  hard  for  any  but  trained 
scientific  observation  to  perceive.  If  a  painter  could  have  a 
scale  of  light  and  shade  as  nearly  approaching  nature  as  the 
practical  intonation  of  music  approaches  the  acoustic  facts 
it  really  involves,  a  visit  to  a  picture  gallery  would  be  a  severe 
strain  on  the  strongest  eyes,  as  Ruskin  constantly  points  out. 
Yet  music  is  in  this  respect  exactly  on  the  same  footing  as  other 
arts.  It  constitutes  no  exception  to  the  universal  law  that 
artistic  ideas  must  be  realized,  not  in  spite  of,  but  by  means  of 
practical  necessities.  However  independent  the  treatment  of 
discords,  they  assert  themselves  in  the  long  run  as  transient. 
They  resolve  into  permanent  points  of  repose  of  which  the 
basis  is  natural;  but  the  transient  phenomena  float  through 
the  harmonic  world  adapting  themselves,  as  best  they  can,  to 
their  environment,  showing  as  much  dependence  upon  the 

stable  scheme  of  "  just  intonation  "  as  a  crowd  of  metaphors 
and  abstractions  in  language  shows  a  dependence  upon  the 
rules  of  the  syllogism.  As  much  and  no  more,  but  that  is  no 
doubt  a  great  deal.  Yet  the  attempt  to  determine  the  point 
in  modern  harmony  where  just  intonation  should  end  and  the 
tempered  scale  begin,  is  as  vexatious  as  the  attempt  to  define 
in  etymology  the  point  at  which  the  literal  meaning  of  a  word 
gives  places  to  a  metaphorical  meaning.  And  it  is  as  unsound 

scientifically  as  the  conviction  of  the  typical  circle-squarer 
that  he  is  unravelling  amysteryandmeasuringaquantityhitherto 
unknown.  Just  intonation  is  a  reality  in  so  far  as  it  emphasizes 
the  contrast  between  concord  and  discord;  but  when  it  forbids 
artistic  interaction  between  harmony  and  melody  it  is  a  chimera. 

It  is  sometimes  said  that  Bach,  by  the  example  of  his  forty-eight 
preludes  and  fugues  in  all  the  major  and  minor  keys,  first  fixed 
the  modern  scale.  This  is  true  practically,  but  not  aesthetically. 
By  writing  a  series  of  movements  in  every  key  of  which  the 

keynote  was  present  in  the  normal  organ  and  harpsichord 
manuals  of  his  and  later  times,  he  enforced  the  system  by  which 
all  facts  of  modern  musical  harmony  are  represented  on  keyed 
instruments  by  dividing  the  octave  into  twelve  equal  semitones, 
instead  of  tuning  a  few  much-used  keys  as  accurately  as  possible 
and  sacrificing  the  euphony  of  all  the  rest.  This  system  of 
equal  temperament,  with  twelve  equal  semitones  in  the  octave, 
obviously  annihilates  important  distinctions,  and  in  the  most 
used  keys  it  sours  the  concords  and  blunts  the  discords  more  than 
unequal  temperament;  but  it  is  never  harsh;  and  where  it  does 
not  express  harmonic  subtleties  the  ear  instinctively  supplies 
the  interpretation;  as  the  observing  faculty,  indeed,  always 
does  wherever  the  resources  of  art  indicate  more  than  they 

express. 
Now  it  frequently  happens  that  discords  or  artificial  chords 

are  not  merely  obscure  in  their  intonation,  whether  ideally  or 
practically,  but  as  produced  in  practice  they  are  capable  of  two 
sharply  distinct  interpretations.  And  it  is  possible  for  music  to 
take  advantage  of  this  and  to  approach  a  chord  in  one  signifi- 

cance and  quit  it  with  another.  Where  this  happens  in  just 
intonation  (in  so  far  as  that  represents  a  real  musical  conception) 
such  chords  will,  so  to  speak,  quiver  from  one  meaning  into  the 
other.  And  even  in  the  tempered  scale  the  ear  will  interpret  the 
change  of  meaning  as  involving  a  minute  difference  of  intonation. 
The  chord  of  the  diminished  7th  has  in  this  way  four  different 

meanings — 
E*.  ii. 

and  the  chord  of  the  augmented  6th,  when  accompanied  by  the 
fifth,  may  become  a  dominant  7th  or  vice  versa,  as  in  the  passage 

already  cited  in  the  coda  of  the  slow  movement  of  Beethoven's 
Bb  Trio,  Op.  97.  Such  modulations  are  called  enharmonic. 
We  have  seen  that  all  the  more  complex  musical  phenomena 
involve  distinctions  enharmonic  in  the  sense  of  intervals  smaller 
than  a  semitone,  as,  for  instance,  whenever  the  progression 
D  E  in  the  scale  of  C,  which  is  a  minor  tone,  is  identified  with  the 
progression  of  D  E  in  the  scale  of  D,  which  is  a  major  tone 
(differing  from  the  former  as  f  from  ̂ ).  But  the  special  musical 

meaning  of  the  word  "  enharmonic  "  is  restricted  to  the  difference 
between  such  pairs  of  sharps  with  flats  or  naturals  as  can  be 
represented  on  a  keyboard  by  the  same  note,  this  difference 

being  the  most  impressive  to  the  ear  in  "  just  intonation  "  and 
to  the  imagination  in  the  tempered  scale. 

Not  every  progression  of  chords  which  is,  so  to  speak,  spelt 
enharmonically  is  an  enharmonic  modulation  in  itself.  Thus  a 
modulation  from  D  flat  to  E  major  looks  violently  enharmonic 

on  paper,  as  in  the  first  movement  of  Beethoven's  Sonata, 
Op.  1 10.  But  E  major  with  four  sharps  is  merely  the  most 
convenient  way  of  expressing  F  flat,  a  key  which  would  need 
six  flats  and  a  double  flat.  The  reality  of  an  enharmonic  modula- 

tion can  be  easily  tested  by  transporting  the  passage  a  semi- 
tone. Thus,  the  passage  just  cited,  put  a  semitone  lower, 

becomes  a  perfectly  diatonic  modulation  from  C  to  E  flat.  But 
no  transposition  of  the  sixteen  bars  before  the  return  of  the  main 

theme  in  the  scherzo  of  Beethoven's  Sonata  in  Ey,  Op.  31, 
No.  3,  will  get  rid  of  the  fact  that  the  diminished  7th  (G  Bb  Db  Efl) , 
on  the  dominant  of  F  minor,  must  have  changed  into  G  Bb  Db  Fb 
(although  Beethoven  does  not  take  the  trouble  to  alter  the 
spelling)  before  it  could  resolve,  as  it  does,  upon  the  dominant 
of  Ab.  But  though  there  is  thus  a  distinction  between  real  and 
apparent  enharmonic  modulations,  it  frequently  happens  that 
a  series  of  modulations  perfectly  diatonic  in  themselves 
returns  to  the  original  key  by  a  process  which  can  only  be 
called  an  enharmonic  circle.  Thus  the  whole  series  of  keys  now 
in  practical  use  can  be  arranged  in  what  is  called  the  circle  of 
fifths  (C  G  D  A  E  B  F#  [  =  Gbl  Db  Ab  Bb  F  C,  from  which 
series  we  now  see  the  meaning  of  what  was  said  in  the  discussion 
of  key-relationships  as  to  the  ambiguity  of  the  relationships 
between  keys  a  tritone  fourth  apart).  Now  no  human  memory 
is  capable  of  distinguishing  the  difference  of  pitch  between  the 
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keys  of  C  and  B#  after  a  wide  series  of  modulations.  The 
difference  would  be  perceptible  enough  in  immediate  juxta- 

position, but  after  some  interval  of  time  the  memory  will  certainly 

accept  two  keys  so  near  in  pitch  as  identical,  whether  in  "just 
intonation  "  or  not.  And  hence  the  enharmonic  circle  of  fifths 
is  a  conception  of  musical  harmony  by  which  infinity  is  at  once 
rationalized  and  avoided,  just  as  some  modern  mathematicians 
are  trying  to  rationalize  the  infinity  of  space  by  a  non-Euclidian 
space  so  curved  in  the  fourth  dimension  as  to  return  upon  itself. 
A  similar  enharmonic  circle  progressing  in  major  3rds  is  of 
frequent  occurrence  and  of  very  rich  effect.  For  example, 

the  keys  of  the  movements  of  Brahms's  C  Minor  Symphony 
are  C  minor,  E  major,  Ab  major  (  =  G#),aridC  (  =  Bft).  And  the 
same  circle  occurs  in  the  opposite  direction  in  the  first  movement 
of  his  Third  Symphony,  where  the  first  subject  is  in  F,  the  transi- 

tion passes  directly  to  Db  and  thence  by  exactly  the  same  step 
to  A  (=  Bbb).  The  exposition  is  repeated,  which  of  course 

means  that  in  "  just  intonation  "  the  first  subject  would  begin 
in  Gbb  and  then  pass  through  a  transition  in  Ebbb  to  the  second 
subject  in  Cbbb.  As  the  development  contains  another  spurious 
enharmonic  modulation,  and  the  recapitulation  repeats  in 
another  position  the  first  spurious  enharmonic  modulation 

of  the  exposition/  it  would  follow  that  Brahms's  movement 
began  in  F  and  ended  in  C  sextuple-flat!  So  much,  then,  for 
the  application  of  bad  metaphysics  and  circle-squaring 
mathematics  to  the  art  of  music.  Neither  in  mathematics  nor  in 

art  is  an  approximation  to  be  confused  with  an  imperfection. 

Brahms's  movement  begins  and  ends  in  F  much  more  exactly 
than  any  wooden  diagonal  fits  a  wooden  square. 

The  following  series  of  musical  illustrations  show  the  genesis  of 
typical  harmonic  resources  of  classical  and  modern  music. 

Ex.  u. — Three  concords  (tonic,  first  inversion  of  sub- 
dominant,  and  dominant  of  A  minor,  a  possible  16th- 
century  cadence  in  the  Phrygian  mode). 

Ex.   13. — The  same  chords  varied   by   a  sus- 
pension (*). 

Ex.  14. — Ditto,  with  the  further  addition 
of  a  double  suspension  (*)  and  two  passing 
notes  (ft). 

1  ,       '  |  i  ,«. 

  r  i         J   1 

Ex.  15. — Ditto,  with  a  chromatic  alteration 
of  the  second  chord  (*)  and  an  "essential" 
discord  (dominant  7th)  at  (t). 

Ex.  16.  —  Ditto,  with  chromatic 
passing  notes  (**)  and  appoggiaturas 
(tt). 

Ex.  17.  — The  last  two chor  ds  of  Ex.  1 6  at  tacked 

unexpectedly,  the  first  ap- 
poggiatura  (.*)  prolonged  (til 
it  seems  to  make  a  strange 
foreign  chord  before  it  resolves 
on  the  short  note  at  $,  while 
the  second  appoggiatura  (f)  is 
chromatic. 

Ex.  18. — The  same  en- 
harmonically  transformed  so 
as  to  become  a  variation  of 
the  "dominant  ninth"  of  C 
minor.  The  G#  at  *  is 
really  Ab,  and  %  is  no  longer 
a  note  of  resolution,  but  a 
chromatic  passing-note. 

WAGNER. 

"*^>-_  ^S     '    %~'  ̂  

Definitions. 
(Intended  to  comprise  the  general  conceptions  set  forth  in  the above  article.) 

1.  Musical  sounds,  or  notes,  are  sensations  produced  by  regular periodical  vibrations  in  the  air,  sufficiently  rapid  to  coalesce  in  a single  continuous  sensation,  and  not  too  rapid  for  the  mechanism or  the  human  ear  to  respond. 
2.  The  pitch  of  a  note  is  the  sensation  corresponding  to  the  degree 

of   rapidity   of   its  vibrations;  being  low  or  gram  where  these  are slow,  ana  High  or  acute  where  they  are  rapid. 
3.  An  interval  is  the  difference  in  pitch  between  two  notes. 
4.  Rhythm  is  the  organization,  in  a  musical  scheme,  of  sounds  in 

respect  of  time. 
5.  Melody  is  the  organization,  in  a  musical  scheme,  of  rhythmic notes  in  respect  of  pitch. 
6.  Harmony  is  the  organization,  in  a  musical  scheme,  of  simul- 

taneous combinations  of  notes  on  principles  whereby  their  acoustic 
properties  interact  with  laws  of  rhythm  and  melody. 

7.  The  harmonic  series  is  an  infinite  series  of  notes  produced  by 
the  subdivision  of  a  vibrating  body  or  column  of  air  into  aliquot 
parts,  such  notes  being  generally  inaudible  except  in  the  form  of 
the  timbre  which  their  presence  in  various  proportions  imparts  to the  fundamental  note  produced  by  the  whole  vibrating  body  or air-column. 

8.  A  concord  is  a  combination  which,  both  by  its  acoustic  smooth- 
ness and  by  its  logical  origin  and  purpose  in  a  musical  scheme,  can form  a  point  of  repose. 

9.  A  discord  is  a  combination  in  which  both  its  logical  origin  in  a musical  scheme  and  its  acoustic  roughness  show  that  it  cannot 
form  a  point  of  repose. 

10.  The  perfect  concords  and  perfect  intervals  are  those  comprised 
within  the  first  four  members  of  the  harmonic  series,  namely,  the 
octave,  as  between  numbers  I  and  2  of  the  series  (see  Ex.  I  above) ; 
the  5th,  as  between  Nos.  2  and  3;  and  the  4th,  as  between  Nos' 
3  and  4. 

11.  All  notes  exactly  one  or  more  octaves  apart  are  regarded  as 
harmonically  identical. 

12.  The  root  of  a  chord  is  that  note  from  which  the  whole  or  the 
most  important  parts  of  the  chord  appear  (if  distributed  in  the  right octaves)  as  members  of  the  harmonic  series. 

13.  A  chord  is  inverted  when  its  lowest  note  is  not  its  root. 
14.  The  major  triad  is  a  concord  containing  three  different  notes 

which  (octaves  being  disregarded)  are  identical  with  the  first,  third 
and  fifth  members  of  the  harmonic  series  (the  second  and  fourth 
members  being  negligible  as  octaves). 

15.  The  mino  -  '.riad  is  a  concord  containing  the  same  intervals as  the  major  tried  in  a  different  order;  in  consequence  it  is  artificial, as  one  of  its  notes  is  not  derivable  from  the  harmonic  series. 
16.  Unessential  discords  are  those  that  are  treated  purely  as  the 

phenomena  of  transition,  delay  or  ornament,  in  an  otherwise  con- cordant harmony. 
17.  Essential  discords  are  those  which  are  so  treated  that  the  mind 

tends  to  regard  them  as  definite  chords  possessing  roots. 
1 8.  A  key  is  an  harmonic  system  in  which  there  is  never  any doubt  as  to  which  note  or  triad  shall  be  the  final  note  of  music 

in  that  system,  nor  of  the  relations  between  that  note  or  chord 
and  the  other  notes  or  chords.     (In  this  sense  the  church  modes 
are  either  not  keys  or  else  they  are  subtle  mixtures  of  keys.) 

19.  This  final  note  of  a  key  is  called  its  tonic. 
20.  The  major  mode  is  that  of  keys  in  which  the  tonic  triad  and 

the  two  other  cardinal  triads  are  major. 
21.  The  minor  mode  is  that  of  keys  in  which  the  tonic  triad 

and  one  other  cardinal  triad  are  minor. 
22.  A  diatonic  scale  is  a  series  of  the  notes  essential  to  one  major 

or  minor  key,  arranged  in  order  of  pitch  and  repeating  itself  in 
other  octaves  on  reaching  the  limit  of  an  octave. 

23.  Modulation  is  the  passing  from  one  key  to  another. 
24.  Chromatic  notes  and  chords  are  those  which  do  not  belong  to 

the  diatonic  scale  of  the  passage  in  which  they  occur,  but  which  are not  so  used  as  to  cause  modulation. 
25.  Enharmonic    intervals    are    minute    intervals    which    never 

occur  in  music  as  directly  measured  quantities,  though  they  exist 
as   differences   between   approximately   equal   ordinary   intervals, 
diatonic  or  chromatic.     In  an  enharmonic  modulation,  two  chords 
differing  by  an  enharmonic  quantity  are  treated  as  identical. 

26.  Pedal  or  organ  point  is  the  sustaining  of  a  single  note  in  the 
bass  (or,  in  the  case  of  an  inverted  pedal,  in  an  upper  part)  while  the 
larmonies  move  independently.     Unless  the  harmonies  are  some- 
:imes  foreign  to  the  sustained  note,  it  does  not  constitute  a  pedal.     In 
modern  music  pedals  take  place  on  either  the  tonic  or  the  dominant, 
other  pedal-notes  being  rare  and  of  complex  meaning.     Double 
medals  (of  tonic  and  dominant,  with  tonic  below)  are  not  unusual. 
The  device  is  capable  of  very  free  treatment,  and  has  produced 
many  very  bold  and  rich  harmonic  effects  in  music  since  the  earlier 
works  of   Beethoven.     It   probably  accounts  for  many  so-called 

essential  discords." 
In  the  form  of  drones  the  pedal  is  the  only  real  harmonic  device 

of  ancient  and  primitive  music.     The  ancient  Greeks  sometimes 
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used  a  reiterated  instrumental  note  as  an  accompaniment  above 
the  melody.  These  primitive  devices,  though  harmonic  in  the  true 
modern  sense  of  the  word,  are  out  of  the  line  of  harmonic  develop- 

ment, and  did  not  help  it  in  any  definite  way. 
27.  The  fundamental  bass  of  a  harmonic  passage  is  an  imaginary 

bass  consisting  of  the  roots  of  the  chords. 
28.  A  figured  bass,  or  continue,  is  the  bass  of  a  composition  supplied 

with  numerals  indicating  the  chords  to  be  filled  in  by  the  accompanist. 
Thorough-bass   (Ger.   Generalbass)   is  the  art  of  interpreting  such 
figures.  (D.  F.  T.) 

HARMOTOME,  a  mineral  of  the  zeolite  group,  consisting  of 
hydrous  barium  and  aluminium  silicate,  HsBaAi^SiOs^+SHjO. 
Usually  a  small  amount  of  potassium  is  present  replacing  part 

of  the  barium.  The  system  of 
crystallization  is  monoclinic;  only 
complex  twinned  crystals  are 
known.  A  common  and  character- 

istic form  of  twinned  crystal,  such 

as  is  represented  in  the  figure,  con- 
sists of  four  intercrossing  indi- 

viduals twinned  together  according 
to  two  twin-laws;  the  compound 
group  resembles  a  tetragonal  crystal 
with  prism  and  pyramid,  but  may 
be  distinguished  from  this  by  the 
grooves  along  the  edges  of  the 
pseudo-prism.  The  faces  of  the 
crystals  are  marked  by  character- 

istic striations,  as  indicated  in  the  figure.  Twinned  crystals  of 
exactly  the  same  kind  are  also  frequent  in  phillipsite  (q.v.). 
Crystals  are  usually  white  and  translucent,  with  a  vitreous 

lustre.  The  hardness  is  45,  and  the  specific  gravity  2-5. 

The  name  harmotome  (from  dp^os,  "  a  joint,"  and  Ttpvuv, 
"  to  cut  ")  was  given  by  R.  J.  Haiiy  in  1801,  and  has  a  crystallo- 
graphic  signification.  Earlier  names  are  cross-stone  (Ger. 
Kreuzstein) ,  ercinite,  andreasbergolite  and  andreolite,  the  two 
last  being  derived  from  the  locality,  Andreasberg  in  the  Harz. 
Morvenite  (from  Morven  in  Argyllshire)  is  the  name  given  to 
small  transparent  crystals  formerly  referred  to  phillipsite. 

Like  other  zeolites,  harmotome  occurs  with  calcite  in  the 
amygdaloidal  cavities  of  volcanic  rocks,  for  example,  in  the 
dolerites  of  Dumbartonshire,  and  as  fine  crystals  in  the  agate- 
lined  cavities  in  the  melaphyre  of  Oberstein  in  Germany.  It 
also  occurs  in  gneiss,  and  sometimes  in  metalliferous  veins. 
At  Andreasberg  in  the  Harz  it  is  found  in  the  lead  and  silver 
veins;  and  at  Strontian  in  Argyllshire  in  lead  veins,  associated 
with  brewsterite  (a  strontium  and  barium  zeolite),  barytes  and 
calcite.  (L.  J.  S.) 

HARMS,  CLAUS  (1778-1855),  German  divine,  was  born  at 
Fahrstedt  in  Schleswig-Holstein  on  the  25th  of  May  1778,  and 

in  his  youth  worked  in  his  father's  mill.  At  the  university  of 
Kiel  he  repudiated  the  prevailing  rationalism  and  under  the 
influence  of  Schleiermacher  became  a  fervent  Evangelical 
preacher,  first  at  Lunden  (1806),  and  then  at  Kiel  (1816).  His 
trenchant  style  made  him  very  popular,  and  he  did  great  service 
for  his  cause  especially  in  1817,  when,  on  the  3ooth  anniversary 

of  the  Reformation,  he  published  side  by  side  with  Luther's 
theses,  ninety-five  of  his  own,  attacking  reason  as  "  the  pope  of 
our  time  "  who  "  dismisses  Christ  from  the  altar  and  throws 
God's  word  from  the  pulpit."  He  also  had  some  fame  as  a  hymn- 
writer,  and  besides  volumes  of  sermons  published  a  good  book  on 
Pastoraltheologie  (1830).  He  resigned  his  pastorate  on  account 
of  blindness  in  1849,  and  died  on  the  ist  of  February  1855. 

See  Autobiography  (2nd  ed.,  Kiel,  1852);  M.  Baumgarten,  Bin 
Denkmalfur  C.  Harms  (Brunswick,  1855). 

HARNACK,  ADOLF  (1851-  ),  German  theologian,  was  born 
on  the  7th  of  May  1851  at  Dorpat,  in  Russia,  where  his  father, 
Theodosius  Harnack  (1817-1889),  held  a  professorship  of  pastoral 
theology. 

Theodosius  Harnack  was  a  staunch  Lutheran  and  a  prolific 
writer  on  theological  subjects;  his  chief  field  of  work  was 
practical  theology,  and  his  important  book  on  that  subject, 
summing  up  his  long  experience  and  teaching,  appeared  at 

Eriangen  (1877-1878,  2  vols.).  The  liturgy  of  the  Lutheran 
church  of  Russia  has,  since  1898,  been  based  on  his  Liturgische 
Formulare  (1872). 

The  son  pursued  his  studies  at  Dorpat  (1869-1872)  and  at 
Leipzig,  where  he  took  his  degree;  and  soon  afterwards  (1874) 
began  lecturing  as  a  Privatdozent.  These  lectures,  which  dealt 
with  such  special  subjects  as  Gnosticism  and  the  Apocalypse, 
attracted  considerable  attention,  and  in  1876  he  was  appointed 
professor  extraordinarius.  In  the  same  year  he  began  the  publica- 

tion, in  conjunction  with  O.  L.  von  Gebhardt  and  T.  Zahn,  of 
an  edition  of  the  works  of  the  Apostolic  Fathers,  Patrum  apostoli- 
corum  opera,  a  smaller  edition  of  which  appeared  in  1877. 
Three  years  later  he  was  called  to  Giessen  as  professor  ordinarius 
of  church  history.  There  he  collaborated  with  Oscar  Leopold 
von  Gebhardt  in  Texte  und  U  nlersuchungen  zur  Geschichte  der 
altchristlichen  Litleratur  (1882  sqq.),  an  irregular  periodical,  con- 

taining only  essays  in  New  Testament  and  patristic  fields.  In 
1 88 1  he  published  a  work  on  monasticism,  Das  Monchtum,  seine 
Ideale  und  seine  Geschichte  (sth  ed.,  1900;  English  translation, 

1901),  and  became  joint-editor  with  Emil  Schurer  of  the 
Theologische  Literaturzeitung.  In  1885  he  published  the  first 
volume  of  his  epoch-making  work,  Lehrbuch  der  Dogmengeschichte 
(3rd  ed.  in  three  volumes,  1894-1898;  English  translation  in 
seven  volumes,  1894-1899).  In  this  work  Harnack  traces  the 
rise  of  dogma,  by  which  he  understands  the  authoritative 
doctrinal  system  of  the  4th  century  and  its  development  down 
to  the  Reformation.  He  considers  that  in  its  earliest  origins 
Christian  faith  and  the  methods  of  Greek  thought  were  so 

closely  intermingled  that  much  that  is  not  essential  to  Chris- 
tianity found  its  way  into  the  resultant  system.  Therefore 

Protestants  are  not  only  free,  but  bound,  to  criticize  it;  indeed, 
for  a  Protestant  Christian,  dogma  cannot  be  said  to  exist.  An 
abridgment  of  this  appeared  in  1889  with  the  title  Grundriss 
der  Dogmengeschichte  (3rd  ed.,  1898).  In  1886  Harnack  was 
called  to  Marburg;  and  in  1888,  in  spite  of  violent  opposition 
from  the  conservative  section  of  the  church  authorities,  to 
Berlin.  In  1890  he  became  a  member  of  the  Academy  of  Sciences. 
At  Berlin,  somewhat  against  his  will,  he  was  drawn  into  a 

controversy  on  the  Apostles'  Creed,  in  which  the  party  antagon- 
isms within  the  Prussian  Church  had  found  expression.  Harnack 's view  is  that  the  creed  contains  both  too  much  and  too  little  to 

be  a  satisfactory  test  for  candidates  for  ordination,  and  he 
would  prefer  a  briefer  symbol  which  could  be  rigorously  exacted 
from  all  (cf.  his  Das  apostolische  Glaubensbekenntnis.  Ein 
geschichtlicher  Bericht  nebst  einem  Nachworte,  1892;  27th  ed., 
1896).  At  Berlin  Harnack  continued  his  literary  labours.  In 
1893  he  published  a  history  of  early  Christian  literature  down 
to  Eusebius,  Geschichte  der  altchrisll.  Litteratur  bis  Eusebius 
(part  2  of  vol.  i.,  1897);  and  in  1900  appeared  his  popular 
lectures,  Das  Wesen  des  Christentums  (sth  ed.,  1901;  English 
translation,  What  is  Christianity?  1901;  3rd  ed.,  1904).  One 
of  his  more  recent  historical  works  is  Die  Mission  und  Ausbreitung 
des  Christentums  in  den  ersten  drei  J ahrhunderten  (1902;  English 

translation  in  two  volumes,  1904-1905).  It  has  been  followed 
by  some  very  interesting  and  important  New  Testament  studies 
(Beitrage  zur  Einleilung  in  das  neue  Testament,  1906  sqq.;  Engl. 
trans.:  Luke  the  Physician,  1907;  Tke  Savings  of  Jesus,  1908). 
Harnack,  both  as  lecturer  and  writer,  was  one  of  the  most 
prolific  and  most  stimulating  of  modern  critical  scholars,  and 

trained  up  in  his  "  Seminar  "  a  whole  generation  of  teachers, 
who  carried  his  ideas  and  methods  throughout  the  whole  of 

Germany  and  even  beyond  its  borders.  His  distinctive  character- 
istics are  his  claim  for  absolute  freedom  in  the  study  of  church 

history  and  the  New  Testament;  his  distrust  of  speculative 
theology,  whether  orthodox  or  liberal;  his  interest  in  practical 
Christianity  as  a  religious  life  and  not  a  system  of  theology. 
Some  of  his  addresses  on  social  matters  have  been  published 

under  the  heading  "  Essays  on  the  Social  Gospel  "  (1907). 
HARNESS  (from  O.  Fr.  harneis  or  harnois;  the  ultimate  origin 

is  obscure;  the  Celtic  origin  which  connects  it  with  the  Welsh 
haiarn,  iron,  has  phonetic  and  other  difficulties;  the  French  is 
the  origin  of  the  Span,  arnes,  and  Ger.  Harnisch),  probably,  in 
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origin,  gear,  tackle,  equipment  in  general,  but  early  applied 
particularly  to  the  body  armour  of  a  soldier,  including  the 
trappings  of  the  horse;  now  the  general  term  for  the  gear  of  an 
animal  used  for  draft  purposes,  traces,  collar,  bridle,  girth, 
breeching,  &c.  It  is  usually  not  applied  to  the  saddle  or  bridle 
of  a  riding  animal.  The  word,  in  its  original  meaning  of  tackle 
or  working  apparatus,  is  still  found  in  weaving,  for  the  mechanism 

which  shifts  the  warp-threads  to  form  the  "  shed,"  and  in 
bell-hanging,  for  the  apparatus  by  which  a  large  bell  is  hung. 
The  New  English  Dictionary  quotes  an  early  use  of  the  word  for 
the  lines,  rod  and  hooks  of  an  angler  (Fysshing  with  an  Angle, 
c.  145°)- 

HARO,  CLAMEUR  DE,  the  ancient  Norman  custom  of  "  crying 
for  justice,"  still  surviving  in  the  Channel  Islands.  The  wronged 
party  must  on  his  knees  and  before  witnesses  cry:  "Haro! 
Haro!  Haro!  a  1'aide,  mon  prince,  on  me  fait  tort."  This 
appeal  has  to  be  respected,  and  the  alleged  trespass  or  tort 
must  cease  till  the  matter  has  been  thrashed  out  in  the  courts. 

The  "  cry  "  thus  acts  as  an  interim  injunction,  and  no  inhabitant 
of  the  Channel  Islands  would  think  of  resisting  it.  The  custom 
is  undoubtedly  very  ancient,  dating  from  times  when  there 
were  no  courts  and  no  justice  except  such  as  was  meted  out  by 
princes  personally.  The  popular  derivation  for  the  name  is 

that  which  explains  "Haro"  as  an  abbreviation  of  "Ha! 
Rollo,"  a  direct  appeal  to  Rollo,  first  duke  of  Normandy.  It 
is  far  more  probable  that  haro  is  simply  an  exclamation  to  call 

attention  (O.H.G.  hera,  hara,  "here"!).  Indeed  it  is  clear 
that  the  "  cry  for  justice  "  was  in  no  sense  an  institution  of 
Rollo,  but  was  a  method  of  appeal  recognized  in  many  countries. 

It  is  said  to  be  identical  with  the  "  Legatro  of  the  Bavarians 
and  the  Thuringians,"  and  the  first  mention  of  it  in  France  is 
to  be  found  in  the  "  Grand  coutumier  de  Normandie."  A 
similar  custom,  only  observed  in  criminal  charges,  was  recognized 

by  the  Saxon  laws  under  the  name  of  "  Clamor  Violentiae." 
Thus  there  is  reason  to  think  that  William  the  Conqueror  on  his 

arrival  in  England  found  the  "  cry  "  fully  established  as  far  as 
criminal  matters  were  concerned.  Later  the  "  cry  "  was  made 
applicable  to  civil  wrongs,  and,  when  the  administration  of 
justice  became  systematized,  disappeared  altogether  in  criminal 
cases.  It  naturally  tended  to  become  obsolete  as  the  administra- 

tion of  justice  became  systematized,  but  it  was  long  retained 
in  north-western  France  in  cases  of  disputed  possession, 
and  was  not  actually  repealed  until  the  close  of  the  i8th 
century.  A  survival  of  the  English  form  of  haro  is  possibly  to 

be  found  in  the  "  Ara,"  a  cry  at  fairs  when  "  settling  time  " arrived. 

HAROLD  I.  (d.  1040),  surnamed  Harefopt,  the  illegitimate 
son  of  Canute,  king  of  England,  and  ̂ Elfgifu  of  Northampton. 
On  the  death  of  his  father  in  1035,  he  claimed  the  crown  of 

England  in  opposition  to  Canute's  legitimate  son,  Hardicanute. 
His  claims  were  supported  by  Leofric,  earl  of  Mercia,  and  the 
north;  those  of  Hardicanute  by  his  mother,  Queen  Emma, 
Godwine,  earl  of  the  West-Saxons  and  the  south.  Eventually 
Harold  was  temporarily  elected  regent,  pending  a  final  settle- 

ment on  Hardicanufe's  return  from  Denmark.  Hardicanute, 
however,  tarried,  and  meanwhile  Harold's  party  increased 
rapidly.  In  1037  he  was  definitely  elected  king,  and  banished 
Emma  from  the  kingdom.  The  only  events  of  his  brief  reign 
are  ineffectual  inroads  of  the  Welsh  and  Scots.  Hardicanute 

was  preparing  to  invade  England  in  support  of  his  claims  when 
Harold  died  at  Oxford  on  the  loth  of  March  1040. 

HAROLD  II.  (c.  1022-1066),  king  of  the  English,  the  second 
son  of  Earl  Godwine,  was  born  about  1022.  While  still  very 
young  (before  1045)  he  was  appointed  to  the  earldom  of  the 

East-Angles.  He  snared  his  father's  outlawry  and  banishment 
in  1051;  but  while  Godwine  went  to  Flanders,  Harold  with  his 
brother  Leofwine  took  refuge  in  Ireland.  In  1052  Harold  and 
Leofwine  returned.  Having  plundered  in  the  west  of  England, 
they  joined  their  father,  and  were  with  him  at  the  assembly 
which  decreed  the  restoration  of  the  whole  family.  Harold 
was  now  restored  to  his  earldom  of  the  East-Angles,  and  on  his 

father's  death  in  1053  he  succeeded  him  in  the  greater  earldom 

of  the  West-Saxons.  He  was  now  the  chief  man  in  the  kingdom, 
and  when  the  older  earls  Leofric  and  Siward  died  his  power 

increased  yet  more,  and  the  latter  part  of  Edward's  reign  was 
virtually  the  reign  of  Harold.  In  1055  he  drove  back  the  Welsh, 
who  had  burned  Hereford.  In  1063  came  the  great  Welsh  war, 
in  which  Harold,  with  the  help  of  his  brother  Tostig,  crushed  the 
power  of  Gruffyd,  who  was  killed  by  his  own  people.  But  in 
spite  of  his  power  and  his  prowess,  Harold  was  the  minister  of 
the  king  rather  than  his  personal  favourite.  This  latter  position 
rather  belonged  to  Tostig,  who  on  the  death  of  Siward  in  1053 
received  the  earldom  of  Northumberland.  Here,  however, 
his  harshness  soon  provoked  enmity,  and  in  1065  the  North- 

umbrians revolted  against  him,  choosing  Morkere  in  his  place. 
Harold  acted  as  mediator  between  the  king  and  the  insurgents, 
and  at  length  agreed  to  the  choice  of  Morkere,  and  the  banish- 

ment of  his  brother.  At  the  beginning  of  1066  Edward  died, 
with  his  last  breath  recommending  Harold  as  his  successor. 
He  was  accordingly  elected  at  once  and  crowned.  The  men 
of  Northumberland  at  first  refused  to  acknowledge  him,  but 
Harold  won  them  over.  The  rest  of  his  brief  reign  was  taken 
up  with  preparations  against  the  attacks  which  threatened 
him  on  both  sides  at  once.  William  challenged  the  crown, 
alleging  both  a  bequest  of  Edward  in  his  favour  and  a  personal 
engagement  which  Harold  had  contracted  towards  him — 
probably  in  1064;  and  prepared  for  the  invasion  of  England. 
Meanwhile  Tostig  was  trying  all  means  to  bring  about  his  own 
restoration.  He  first  attacked  the  Isle  of  Wight,  then  Lindesey, 
but  was  compelled  to  take  shelter  in  Scotland.  From  May  to 
September  the  king  kept  the  coast  with  a  great  force  by  sea 
and  land,  but  at  last  provisions  failed  and  the  land  army  was 

dispersed.  Harold  then  came  to  London,  ready  to 'meet  which- 
ever enemy  came  first.  By  this  time  Tostig  had  engaged  Harold 

Hardrada  of  Norway  to  invade  England.  Together  they  sailed 
up  the  Humber,  defeated  Edwin  and  Morkere,  and  received  the 
submission  of  York.  Harold  hurried  northwards;  and  on  the 
25th  of  September  he  came  on  the  Northmen  at  Stamford 
Bridge  and  won  a  complete  victory,  in  which  Tostig  and  Harold 
Hardrada  were  slain.  But  two  days  later  William  landed  at 
Pevensey.  Harold  marched  southward  as  fast  as  possible.  He 
gathered  his  army  in  London  from  all  southern  and  eastern 
England,  but  Edwin  and  Morkere  kept  back  the  forces  of  the 
north.  The  king  then  marched  into  Sussex  and  engaged  the 
Normans  on  the  hill  of  Senlac  near  Battle  (see  HASTINGS).  After 
a  fight  which  lasted  from  morning  till  evening,  the  Normans  had 
the  victory,  and  Harold  and  his  two  brothers  lay  dead  on  the 
field  (i4th  of  October  1066).  . 
HARP  (Fr.  harpe;  Ger.  Harfe;  Ital.  arpa),  a  member  of  the 

class  of  stringed  instruments  of  which  the  strings  are  twanged  or 
vibrated  by  the  fingers.  The  harp  is  an  instrument  of  beautiful 
proportions,  approximating  to  a  triangular  form,  the  strings 
diminishing  in  length  as  they  ascend  in  pitch.  The  mechanism 
is  concealed  within  the  different  parts  of  which  the  instrument 

is  composed,  (i)  the  pedestal  or  pedal-box,  on  which  rest  (2)  the 
vertical  pillar,  and  (3)  the  inclined  convex  body  in  which  the 
soundboard  is  fixed,  (4)  the  curved  neck,  with  (5)  the  comb 
concealing  the  mechanism  for  stopping  the  strings,  supported 
by  the  pillar  and  the  body. 

(1)  The  pedestal  or  pedal-box^  forms  the  base  of  the  harp  and 
contains  seven  pedals  both  in  single  and  double  action  harps,  the 
difference  being  that  in  the  single  action  the  pedals  are  only  capable 
of  raising  the  strings  one  semitone  by  means  of  a  drop  into  a  notch, 
whereas  with  the  double  action  the  pedals,  after  a  first  drop,  can  by 
a  further  drop  into  a  second  and  lower  notch  shorten  the  string  a 
second  semitone,  whereby  each  string  is  made  to  serve  in  turn  for 
flat,  natural  and  sharp.     The  harp  is  normally  in  the  key  of  C  flat 
major,  and  each  of  the  seven  pedals  acts  upon  one  of  the  notes  of 
this  diatonic  scale  throughout  the  compass.     The  choice  of  this 
method  of  tuning  was  imposed  by  the  construction  of  the  harp  with 
double  action.     The  pedals  remain  in  the  notches  until  released  by 
the  foot,  when  the  pedal  returns  to  its  normal  position  through  the 
action  of  a  spiral  spring,  which  may  be  seen  under  each  of  the  pedals 
by  turning  the  harp  up. 

(2)  The  vertical  pillar  is  a  kind  of  tunnel  in  which  are  placed  the 
seven  rods  worked  by  the  pedals,  which  set  in  motion  the  mechanism 
situated  in  the  neck  of  the  instrument.    Although  the  pillar  apparently 
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rests  on  the  pedestal,  it  is  really  supported  by  a  brass  shoulder  firmly 
screwed  to  the  beam  which  forms  the  lowest  part  of  the  body,  a 
connexion  which  remains  undisturbed  when  the  pedal  box  and  its 
cover  are  removed. 

(3)  The  body  or  sound-chest  of  the  harp  is  in  shape  like  the  longi- 
tudinal section  of  a  cone.    It  was  formerly  composed  of  staves  joined 

together  as  in  the  lute  and  mandoline.    Erard  was  the  first  to  make 
it  in  two  pieces  of  wood,  generally  sycamore,  with  the  addition  of  a 
flat  soundboard   of  Swiss  pine.     The  body  is  strengthened  on  the 
inside,  in  order  to  resist  the  tension  of  the  strings,  by  means  of  ribs; 
there  are  five  soundholes  in  the  back,  which  in  the  older  models  were 
furnished  with  swell  shutters  opened  at  will  by  the  swell  pedal,  the 
fourth  from  the  left  worked  by  the  left  foot.     As  the  increase  of 
sound  obtained  by  means  of  the  swell  was  infinitesimal,  the  device 
has  now  been  discarded.    The  harp  is  strung  by  knotting  the  end  of 
the  string  and  passing  it  through  its  hole  in  the  centre  of  the  sound- 

board, where  it  is  kept  in  position  by  means  cf  a  grooved  peg  which 
grips  the  string. 

(4)  The  neck  consists  of  a  curved  piece  of  wood  resting  on  the  body 
at  the  treble  end  of  the  instrument  and  joining  the  pillar  at  the  bass 
end.    In  the  neck  are  set  the  tuning  pins  round  which  are  wound  the 
strings. 

(5)  The  comb  is  the  name  given  to  two  brass  plates  or  covers 
which  fit  over  both  sides  of  the  neck,  concealing  part  of  the  mechan- 

ism for  shortening  the  strings  and  raising  their  pitch  a  semitone 
when  actuated  by  the  pedals.    On  the  front  plate  of  the  comb,  to  the 
left  of  the  player,  is  a  row  of  brass  bridges  against  which  the  strings 
rest  below  the  tuning  pins,  and  which  determine  the  vibrating  length 
of  the  string  reckoned  from  the  peg  in  the  soundboard.     Below  the 
bridges  are  two  rows  of  brass  disks,  known  as  forks,  connected  by 
steel  levers;  each  disk  is  equipped  with  two  studs  for  grasping  the 
string  and  shortening  it.     The  mechanism  is  ingenious.     When  a 
pedal  is  depressed  to  the  first  notch,  the  corresponding  lower  disk 
turns  a  little  way  on  a  mandrel  keeping  the  studs  clear  of  the  string. 
The  upper  disk,  set  in  motion  by  the  steel  levers  connecting  the  disks, 
revolves  simultaneously  till  the  string  is  caught  by  the  two  studs 
which  thus  form  a  new  bridge,  shortening  the  vibrating  length  of 
the  string  by  just  the  length  necessary  to  raise  the  pitch  a  semitone. 
If  the  same  pedal  be  depressed  to  the  second  notch,  another  move- 

ment causes  the  lower  disk  to  revolve  again  till  the  string  is  a  second 
time  seized  and  shortened,  the  upper  disk  remaining  stationary. 
The  hidden   mechanism  meanwhile  has  gone  through  a  series  of 
movements;  the  pedal  is  really  a  lever  set  upon  a  spring,  and  when 
depressed  it  draws  down  the  connecting  rod  in  the  pillar  which  sets 
in  motion  chains  governing  the  mandrels  of  the  disks. 

The  harp  usually  has  forty-six  strings,  of  gut  in  the  middle  and 
upper  registers,  and  of  covered  steel  wire  in  the  bass;  the  C  strings 
are  red  and  the  F  strings  blue.  The  compass  thus  has  a  range  of 

octaves  from The  double  stave  is 

used  as  for  the  pianoforte.  The  single  action  harp  used  to  be  tuned 
to  the  key  of  Efc>  major. 

The  modern  harp  with  double  action  is  the  only  instrument  with 
fixed  tones,  not  determined  by  the  ear  or  touch  of  the  performer, 
which  has  separate  notes  for  naturals,  sharps  and  flats,  giving  it  an 
enharmonic  compass.  On  the  harp  the  appreciable  interval  between 
D#  and  El>  can  be  played.  The  harp  in  its  normal  condition  is  tuned 
to  Ct>  major;  it  rests  with  the  performer  to  transpose  it  at  will  in  a 
few  seconds  into  any  other  key  by  means  of  the  pedals.  Each  of  the 
pedals  influences  one  note  of  the  scale  throughout  the  compass, 
beginning  at  the  left  with  D,  C,  and  B  worked  by  the  left  foot. 
Missing  the  fourth  or  forte  pedal,  and  continuing  towards  the  right 
we  get  the  E,  F,  G  and  A  pedals  worked  by  the  right  foot.  By 
lowering  the  D  pedal  into  the  first  notch  the  Db  becomes  Dti,  and 
into  the  second  notch  D#,  and  so  on  for  all  the  pedals.  If,  for 
example,  a  piece  be  written  in  the  key  of  E  major,  the  harp  is  trans- 

posed into  that  key  by  depressing  the  E,  A,  and  B  pedals  to  the  first 
notch,  and  those  for  F,  G,  C  and  D  to  the  second  or  sharp  notch  and 
so  on  through  all  the  keys.  Accidentals  and  modulations  are 
readily  played  by  means  of  the  pedals,  provided  the  transitions  be 
not  too  rapid.  The  harp  is  the  instrument  upon  which  transposition 
presents  the  least  difficulty,  for  the  fingering  is  the  same  for  all 
keys.  The  strings  are  twanged  with  the  thumbs  and  the  first  three 
fingers. 

The  quality  of  tone  does  not  vary  much  in  the  different  registers, 
but  it  has  the  greatest  brilliancy  in  keys  with  many  flats,  for  the 
strings  are  then  open  and  not  shortened  by  the  forks.  Various 
effects  can  be  obtained  on  the  harp:  (i)  by  harmonics,  (2)  by  damp- 

ing, (3)  by  guitar  tones,  (4)  by  the  glissando.  (i)  Harmonics  are 
produced  by  resting  the  ball  of  the  hand  on  the  middle  of  the  string 
and  setting  it  in  vibration  by  the  thumb  or  the  first  two  fingers  of 
the  same  hand,  whereby  a  mysterious  and  beautiful  tone  is  obtained. 
Two  or  three  harmonics  can  be  played  together  with  the  left  hand, 
and  by  using  both  hands  at  once  as  many  as  four  are  possible. 
(2)  Damping  is  effected  by  laying  the  palm  against  the  string  in  the 

bass  and  the  back  of  the  finger  in  the  treble.  (3)  Guitar  or  pizzicato 
notes  are  obtained  by  twanging  the  strings  sharply  at  the  lower  end 
near  the  soundboard  with  the  nails.  (4)  The  glissando  effect  is 
produced,  as  on  the  pianoforte,  by  sliding  the  thumb  or  finger  along 
the  strings  in  quick  succession;  this  does  not  necessarily  give  the 
diatonic  scale,  for  by  means  of  the  pedals  the  harp  can  be  tuned 
beforehand  to  chords.  It  is  possible  to  play  on  the  harp  all  kinds  of 
diatonic  and  arpeggio  passages,  but  no  chromatic,  except  in  very 
slow  tempo,  on  account  of  the  time  required  by  the  mechanism  of 
the  pedals;  and  chords  of  three  or  four  notes  in  each  hand,  shakes, 
turns,  successions  of  double  notes  can  be  easily  acquired.  The  same 
note  can  also  be  repeated  slowly  or  quickly,  the  next  string  being 
tuned  to  a  duplicate  note,  and  the  two  strings  plucked  alternately 
in  order  to  give  the  string  time  to  vibrate. 

Pleyel's  chromatic  harp,  patented  in  1894  ar>d  improved  in  1903 
by  Gustave  Lyon,  manager  of  the  firm  of  Pleyel,  Wolff  &  Co.,  is 
an  instrument  practically  without  mechanism  which  has  already 
won  great  favour  in  France  and  Belgium,  notably  in  the  orchestra. 
It  has  been  constructed  on  the  familiar  lines  of  the  pianoforte. 
Henry  Pape,  a  piano  manufacturer,  had  in  1845  conceived  the  idea 
of  a  chromatic  harp  of,  which  the  strings  crossed  in  the  centre  as  in 
the  piano,  and  a  report  on  the  construction  was  published  at  the 
time;  the  instrument,  however,  was  not  considered  successful,  and 
was  relegated  to  oblivion  until  Mr  Lyon  revised  the  matter  and 
brought  out  a  successful  and  practical  instrument.  The  advantages 
claimed  for  this  harp  are  the  abandonment  of  the  whole  pedal 
mechanism,  a  metal  framing  which  insures  the  strings  keeping  in 
tune  as  long  as  those  of  a  piano,  and  an  easily  acquired  technique. 
The  chromatic  harp  consists  of  (i)  a  pedestal  on  castors,  (2)  a  steel 
pillar  without  internal  mechanism,  (3)  a  wide  neck  containing  two 
brass  wrest-planks  in  which  are  fixed  two  rows  of  tuning  pins,  and 
(4)  a  soundchest  in  which  is  firmly  riveted  the  steel  plate  to  which 
the  strings  are  fastened,  and  the  soundboard  pierced  with  eyelet 
holes  through  which  the  strings  are  drawn  to  the  string  plate.  There 
is  a  string  for  every  chromatic  semitone  of  the  scale  of  C  major,  the 
white  strings  representing  the  white  keys  of  the  piano  keyboard, 
and  the  black  strings  corresponding  to  the  black  keys.  The  tuning 
pins  for  the  black  strings  are  set  in  the  left  side  of  the  neck  in  alternate 
groups  of  twos  and  threes,  and  those  for  the  white  in  the  right  side 
in  alternate  groups  of  threes  and  fours.  The  strings  cross  half-way 
between  neck  and  soundboard,  this  being  the  point  where  they  are 
plucked;  the  left  hand  finds  the  black  notes  above,  and  the  right 
hand  below  the  crossing.  There  is  besides  in  the  neck  a  set  of  twelve 
tuning  buttons,  each  one  of  which  on  being  pressed  gives  out  one 
note  of  the  chromatic  scale  tuned  to  the  pitch  of  the  diapason  normal. 
It  is  obvious  that  the  repertoire  for  this  harp  is  very  extensive, 
including  many  compositions  written  for  the  piano,  which  however 
cannot  be  played  with  any  legato  effects,  these  being  still  impossible 
on  this  chromatic  harp. 

History. — While  the  instrument  is  of  great  antiquity,  it  is  yet 
from  northern  Europe  that  the  modern  harp  and  its  name  are  derived. 
The  Greeks  and  Romans  preferred  to  it  the  lyre  in  its  different 
varieties,  and  a  Latin  writer,  Venantius  Fortunatus,1  describes  it  in 
the  7th  century  of  our  era  as  an  instrument  of  the  barbarians — 
"  Romanusque  lyra,  plaudat  tibi  barbarus  harpa."  This  is  believed 
to  be  the  earliest  mention  of  the  name,  which  is  clearly  Teutonic, — 
O.H.Ger.  harapha,  A.-S.  hearpe,  Old  Norse  harpa.  The  modern 
Fr.  harpe  retains  the  aspirate;  in  the  Spanish  and  Italian  arpa  it  is 
dropped. 

The  earliest  delineations  of  the  harp  in  Egypt  give  no  indication 
that  it  had  not  existed  long  before.  There  are,  indeed,  representa- 

tions in  Egyptian  paintings  of  stringed  instruments  of  a  bow-form 
having  affinities  with  both  primitive  harp  and  nefer  (a  kind  of  oval 
guitar)  that  support  the  idea  of  the  invention  of  the  harp  from 
the  tense  string  of  the 
warrior's  or  hunter's 
bow.  This  primitive- 
looking  instrument, 
called  nanga,  had  a  boat- 
shaped  sound-chest  with 
a  parchment  or  skin 
soundboard,  down  the 
centre  of  which  one  end 
of  the  string  was  fas- 

tened to  a  strip  of  wood, 
whilst  the  other  was 

wound  round  pegs  in  • the  upper  part  of  the  p 

bow.      The   nanga  was  <IG°  '• played  horizontally,  being  borne  upon  the  performer's  shoulder.1 Between  it  and  the  grand  vertical  harps  in  the  frescos  of  the  time  of 
Rameses  III.,  more  than  3000  years  old,  discovered  by  the  traveller 
Bruce3  (fig.  i),  there  are  varieties  that  permit  us  to  bind  the  whole, 

1  Poemala,  lib.  vii.  cap.  8,  p.  245,  Migne's  Patrologiae  cursus 
completes  (Paris,  1857-1866,  vol.  88). 

1 A  few  nangas  (c.  1500  B.C.)  are  preserved  among  the  Egyptian 
antiquities  at  the  British  Museum,  fourth  Egyptian  room. 

*  Bruce's  harps  are  reproduced  by  Champollion,  tome  iii.  p.  261. 
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from  the  simplest  bow-form  to  the  almost  triangular  harp,  into  one 
family  (see  fig.  2). 

The  Egyptian  harp  had  no  front  pillar,  and  as  it  was  strung  with 
catgut  the  tension  and  pitch  must  necessarily  have  been  low.  The 

harps  above  -  mentioned 
depicted  in  the  tomb  at 
Thebes,  assumed  from 
the  players  to  be  more 
than  6  ft.  high,  have  not 
many  strings,  the  one 
having  ten,  the  other 
thirteen.  What  the 

,  accordance  of  these  strings 
I  was  it  would  be  hard  to 
recover.  We  must  be 
content  with  the  know- 

ledge that  the  old 
Egyptians  possessed  harps 
in  principle  like  our 

..,  own,  the  largest  having 
pedestals  upon  which  they 

bestowed  a  wealth  of  decoration,  as  if  to  show  how  much  they 
prized  them. 

The  ancient  Assyrians  had  harps  like  those  of  Egypt  in  being 
without  a  front  pillar,  but  differing  from  them  in  having  the  sound- 
body  uppermost,  in  which  we  find  the  early  use  of  soundholes; 
while  the  lower  portion  was  a  bar  to  which  the  strings  were  tied  and 
by  means  of  which  the  tuning  was  apparently  effected.1  What  the 
Hebrew  harp  was,  whether  it  followed  the  Egyptian  or  the  Assyrian, 
we  do  not  know.  That  King  David  played  upon  the  harp  as  com- 

monly depicted  is  rather  a  modern  idea.  Medieval  artists  frequently 
gave  King  David  the  psaltery,  a  horizontal  stringed  instrument  from 
which  has  gradually  developed  the  modern  piano.  The  Hebrew 
"  kinnor  "  may  have  been  a  kind  ot  trigonon,  a  triangular  stringed instrument  between  a  small  harp  and  a  psaltery,  sounded  by  a 
plectrum,  or  more  probably,  as  advocated  by  Dr  Stainer  in  his  essay 
on  the  music  of  the  Bible,  a  kind  of  lyre. 

The  earliest  records  that  we  possess  of  the  Celtic  race,  whether 
Gaelic  or  Cymric,  give  the  harp  a  prominent  place  and  harpists 
peculiar  veneration  and  distinction.  The  names  for  the  harp  are, 
however,  quite  different  from  the  Teutonic.  The  Irish  "  clairseach," 
the  Highland  Scottish  "  clarsach,"  the  Welsh,  Cornish,  Breton 
"  telyn,  '  "  telein,"  "  te'Ien,"  show  no  etymological  kinship  to  the other  European  names.  The  first  syllable  in  clairseach  or  clarsach 
is  derived  from  the  Gaelic  "  clar,"  a  board  or  table  (soundboard), 
while  the  first  syllable  of  telyn  is  distinctly  Old  Welsh,  and  has  a 
tensile  meaning;  thus  resonance  supplies  the  one  idea,  tension the  other. 

The  literature  of  these  Celtic  harps  may  be  most  directly  found  in 

Bunting's  Ancient  Music  of  Ireland  (Dublin,  1840),  Gunn's  His- torical Enquiry  respecting  the  Performance  on  the  Harp  in  the  Highlands 
of  Scotland  (Edinburgh,  1807),  and  E.  Jones's  Musical  and  Poetical 
Memoirs  of  the  Welsh  Bards  (London,  1784).  The  treatises  of  Walker, 
Dalyell,  and  others  may  also  be  consulted ;  but  in  all  these  authorities 
due  care  must  be  taken  of  the  bias  of  patriotism,  and  the  delusive 
aim  to  reconstruct  much  that  we  must  be  content  to  receive  as  only 
vaguely  indicated  in  records  and  old  monuments.  There  is,  however, 
one  early  Irish  monument  about  which  there  can  be  no  mistake,  the 
harp  upon  a  cross  belonging  to  the  ancient  church  of  Ullard  near 
Kilkenny,  the  date  of  which  cannot  be  later  than  830;  the  sculpture 
is  rude,  but  the  instrument  is  clearly  shown  by  the  drawing  in 
Bunting's  work  to  have  no  front  pillar.  This  remarkable  structural 
likeness  to  the  old  harps  of  Egypt  and  Assyria  may  be  accidental, 
but  permits  the  plausible  hypothesis  of  Eastern  descent.  The  oldest 
specimen  of  the  beautiful  form  by  which  the  Irish  harp  is  now 
recognized,  with  gracefully  curved  front  pillar  and  sweep  of  neck 
(the  latter  known  as  the  harmonic  curve),  is  the  famous  harp  in 
Trinity  College,  Dublin,  the  possession  of  which  has  been  attributed 
to  King  Brian  Boiroimhe.  From  this  mythic  ownership  Dr  Petrie 
(see  essay  in  Bunting)  has  delivered  it;  but  he  can  only  deduce  the 
age  from  the  ornamentation  and  heraldry,  which  fix  its  date  in  the 
I4th  century  or  a  little  later.  There  is  a  cast  of  it  in  the  Victoria 
and  Albert  Museum.  The  next  oldest  is  in  the  Highlands  of  Scotland, 
the  Clarsach  Lumanach,  or  Lament's  Clarschoe,  belonging,  with another  of  later  date,  to  the  old  Perthshire  family  of  Robertson  of 
Lude.  Both  are  described  in  detail  by  Gunn.  This  Lamont  harp 
was  taken  by  a  lady  of  that  family  from  Argyleshire  about  1460, 
on  her  marriage  into  the  family  of  Lude.  It  had  about  thirty  strings 
tuned  singly,  but  the  scale  was  sometimes  doubled  in  pairs  of  unisons 
like  lutes  and  other  contemporary  instruments.  The  Dalway  harp 
in  Ireland  (fig.  3)  inscribed  "  Ego  sum  Regina  Cithararum,"  and 
dated  1621,  appears  to  have  had  pairs  of  strings  in  the  centre  only. 
These  were  of  brass  wire,  and  played  with  the  pointed  finger-nails. 
The  Italian  contemporary  "  Arpa  Doppia  "  was  entirely  upon  the duplex  principle,  but  with  gut  strings  played  by  the  fleshy  ends  of 
the  fingers.  When  E.  Bunting  met  at  Belfast  in  1792  as 

'  ,RePr?scntati°ns  of  these  may  be  seen  among  the  musical  scenes in  the  Nimrod  Gallery  at  the  British  Museum. 

many  Irish  harpers  as  could  be  at  that  late  date  assembled,  he 

found   the  compass  of  their  harps  to  comprise 

thirty  notes  which  were  tuned  diatonically  in  the  key^f  G,  under 
certain  circumstances  transposable  to  C  and  rarely  to  D,  the  scales 
being  the  major  of  these  keys.  The  harp  first  appeared  in  the  coat 
of  arms  of  Ireland  in  the  reign  of  Henry  VIII.;  and  some  years 
after  in  a  map  of  1567  preserved  in  a  volume  of  state  papers,  we find  it  truly  drawn  according  to  the  outlines  of  the  national  Irish 
instrument.2  References  to  the  Highlands  of  Scotland  are  of  neces- sity included  with  Ireland;  and  in  both  we  find  another  name 
erroneously  applied  by  lexicographers  to  the 
harp,  viz.  "  cruit."  Bunting  particularly 
mentions  the  "  cinnard  cruit  "  (harp  with 
a  high  head)  and  the  "  crom  cruit  "  (the curved  harp).  In  the  Ossianic  MSS.  of  the 
Dean  of  Lismore  (1512)  the  word  "  crwt  " 
occurs  several  times,  and  in  Neill  M 'Alpine's Gaelic  Dictionary  (1832),  which  gives  the 
dialect  of  Islay,  closely  related  to  that  of 
Ulster,  the  word  "  cruit  "  is  rendered 
"  harp."  The  confusion  doubtless  arose  from 
the  fact  that  from  the  nth  century  cithara 
is  glossed  hearpan  in  Anglo-Saxon  MSS.,  a 
word  which,  like  cilharisare  in  medieval 
Latin,  referred  to  plucking  or  twanging  of 
strings  in  contradistinction  to  those  instru- 

ments vibrated  by  means  of  the  bow.  In  FIG.  3. 
Irish  of  the  8th  and  gth  centuries  (Zeuss)  Irish  (Dalway)  Harp, 
cithara  is  always  glossed  by  "  crot."  The  modern  Welsh  "  crwth  " 
is  not  a  harp  but  a  "  rotta  "  (see  CROWD).  An  old  Welsh  harp, 
not  triple  strung,  exists,  which  bears  a  great  resemblance  to 
the  Irish  harp  in  neck,  soundboard  and  soundholes.  But  this 
does  not  imply  derivation  of  the  harp  of  Wales  from  that  of 
Ireland  or  the  reverse.  There  is  really  no  good  historical  evidence, 
and  there  may  have  been  a  common  or  distinct  origin  on  which 
ethnology  only  can  throw  light.3  The  Welsh  like  the  Irish  harp 
was  often  an  hereditary  instrument  to  be  preserved  with  great 
care  and  veneration,  and  used  by  the  bards  of  the  family,  who  were 
alike  the  poet-musicians  and  historians.  A  slave  was  not  allowed 
to  touch  a  harp,  and  it  was  exempted  by  the  Welsh  laws  from  seizure 
for  debt.  The  old  Welsh  harp  appears  to  have  been  at  one  time 
strung  with  horse-hair,  and  by  the  Eisteddfod  laws  the  pupil  spent 
his  noviciate  of  three  years  in  the  practice  of  a  harp  with  that  string- 

ing. The  comparatively  modern  Welsh  triple  harp  (fig.  4)  is  always 
strung  with  gut.  It  has  a  rising  neck  as  before 
stated,  and  three  rows  of  strings, — the  outer  rows 
tuned  diatonic,  the  centre  one  chromatic  for  the 
sharps  and  flats.  Jones  gives  it  98  strings  and 
a  compass  of  5  octaves  and  one  note,  from 
violoncello  C.  As  in  all  Celtic  harps,  the  left  is 
the  treble  hand,  and  in  the  triple  harps  there  are 
27  strings  on  that  side,  the  right  or  bass  hand 
having  37,  and  the  middle  or  chromatic  row  34. 

The  first  pattern  of  the  modern  harp  is  dis- 
covered in  German  and  Anglo-Saxon  illuminated 

MSS.  as  far  back  as  the  gth  century.4  A  diatonic 
instrument,  it  must  have  been  common  through- 

out Europe,  as  Orcagna,  Fra  Angelico,  and  other 
famous  Italian  painters  depict  it  over  and  over 
again  in  their  masterpieces.  No  accidental 
semitones  were  possible  with  this  instrument, 
unless  the  strings  were  shortened  by  the  player's 
fingers.  This  lasted  until  the  1 7th  century, 
when  a  Tirolese  maker  adapted  hooks6  (perhaps  FIG.  4. 
suggested  by  the  fretted  or  bonded  clavichord)  WelshTripleHarp. 
that,  screwed  into  the  neck,  could  be  turned 
downwards  to  fix  the  desired  semitone  at  pleasure.  At  last,  some- 

where about  1720,  Hochbrucker,  a  Bavarian,  invented  pedals  that, 
acting  through  the  pedestal  of  the  instrument,  governed  by  mechan- 

ism the  stopping,  and  thus  left  the  player's  hands  free,  an  indisput- 
able  advantage;  and  it  became  possible  at  once  to  play  in  no  less 

2  See  also  a  woodcut  in  John  Derrick's  Image  of  Ireland  (1581), pi.  iii.  (Edinburgh  ed.  1883). 
3  See  the  fine  volume  Musical  Instruments  on    the    Irish    and 

Scottish  harps  by  Robert  Bruce  Armstrong  (1904),  vol.  i.    Vol.  ii., 
which  deals  with  the  Welsh  harp,  has  unfortunately  been  withdrawn 
from  sale. 

4  See  for  the  medieval  harp  a  careful  article  by  Hortense  Panum, 
"  Harfe  und  Lyra  im  alten  -Nord-Europa,"  in  Intern.   Mus.  Ges. 
vol.  vii.  pt.  I  (Leipzig,  1905);  and  for  references  as  to  illuminated 
MSS.,  early  woodcuts,  paintings,  &c.  see  Hugo  Leichtentritt,  "  Was 
lehren  uns  die  Bildwerke  des  14-17  Jahrhunderts  uber  die   Instru- 
mentalmusik  ihrer  Zeit  ?  "  ibid.  vol.  vii.  p.  3  (Leipzig,  1906). 

6  See  Nauwerk,  "  Die  Hakenharfe,  Die  Vervoilkommnung  des 
Mechanismus  an  der  deutschen  Harfe."  in  Allg.  musik.  Ztg.  (Leipzig, 1815),  p.  545  seq. 
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than  eight  major  scales.  By  a  sequence  of  improvements,  in  which 
two  Frenchmen  named  Cousineau  took  an  important  part,  the 
various  defects  inherent  in  Hochbrucker's  plan  became  ameliorated. 
The  pedals  were  doubled,  and,  the  tuning  of  the  instrument  being 
changed  from  the  key  of  Ei>  to  Ci>,  it  became  possible  to  play  in 
fifteen  keys,  thus  exceeding  the  power  of  the  keyboard  instruments, 
over  which  the  harp  has  another  important  advantage  in  the  sim- 

plicity of  the  fingering,  which  is  the  same  for  every  key. 
It  is  to  Sebastian  Erard  we  owe  the  perfecting  of  the  pedal  harp 

(ng'  5)>  a  triumph  he  gained  in  Paris  by  unremitting  studies  begun 
when  he  adopted  a  "  fork  "  mechanism  in  1786 and  ended  in  1810  when  he  had  attained  com- 

plete success  with  the  double  action  pedal 
mechanism  already  described  above.  Erard's 
merit  was  not  confined  to  this  improvement 
only;  he  modified  the  structure  of  the  comb 
that  conceals  the  mechanism,  and  constructed 
the  sound-body  of  the  instrument  upon  a 
modern  principle  more  advantageous  to  the 
tone. 

Notwithstanding  these  improvements  and  the 
great  beauty  of  tone  the  harp  possesses,  the 
domestic  use  of  it  in  modern  times  has  almost 
disappeared.  The  great  cost  of  a  good  harp, 
and  the  trouble  to  many  amateurs  of  tuning, 
may  have  led  to  the  supplanting  of  the  harp 
by  the  more  convenient  and  useful  pianoforte. 
With  this  comes  naturally  a  diminution  in 

FIG.  5.  the  number  of  solo-players  on  the  instru- 
Modern  Erard  Harp.  ment.  Were  it  not  for  the  increasing  use  of 

the  harp  in  the  orchestra,  the  colour  of  its 
tone  having  attracted  the  masters  of  instrumentation,  so  that 
the  great  scores  of  Meyerbeer  and  Gounod,  of  Berlioz,  Liszt  and 
Wagner  are  not  complete  without  it,  we  should  perhaps  know 
little  more  of  the  harp  than  of  the  dulcimer,  in  spite  of  the 
efforts  of  distinguished  virtuosi  whose  devotion  to  their  instrument 
maintains  its  technique  on  an  equality  with  that  of  any  other,  even 
the  most  in  public  favour.  The  first  record  of  the  use  of  harps  in  the 
orchestra  occurs  in  the  account  of  the  Ballet  comique  de  la  royne 
performed  at  the  chateau  de  Moutiers  on  the  occasion  of  the  marriage 
of  Mary  of  Lorraine  with  the  due  de  Joyeuse  in  1581,  when  harps 
formed  part  of  the  concert  de  musique. 

See  in  addition  to  the  works  already  referred  to,  Engel's  Musical 
Instruments  in  the  South  Kensington  Museum  (1874);  and  the 
articles  "  Harp,"  in  Rees's  Cyclopaedia,  written  by  Dr  Burney,  in 
Stainer  and  Barrett's  Dictionary  of  Musical  Terms  (1876),  and  in 
Grove's  Dictionary  of  Music  and  Musicians.  On  the  origins  of  the instrument  see  Proceedings  of  British  Association  (1904)  (address  of 
president  of  anthropological  section).  (K.  S. ;  A.  J.  H.) 

HARPENDEN,  an  urban  district  in  the  Mid  or  St  Albans 
parliamentary  division  of  Hertfordshire,  England,  25  m.  N.W. 
by  N.  from  London  by  the  Midland  railway,  served  also  by  a 
branch  of  the  Great  Northern  railway.  Pop.  (1901)  4725.  It 
is  a  favourite  outlying  residential  district  for  those  whose  work 
lies  in  London.  The  church  of  St  Nicholas  is  a  modern  recon- 

struction with  the  exception  of  the  Perpendicular  tower.  In  the 
Lawes  Testimonial  Laboratory  there  is  a  vast  collection  of 
samples  of  experimentally  grown  produce,  annual  products, 
ashes  and  soils.  Sir  John  Bennet  Lawes  (d.  1900)  provided  an 
endowment  of  £100,000  for  the  perpetuation  of  the  agricultural 
experiments  which  he  inaugurated  here  at  his  seat  of  Rothamsted 
Park.  The  success  of  his  association  of  chemistry  with  botany 
is  shown  by  the  fact  that  soil  has  been  made  to  bear  wheat  without 
intermission  for  upwards  of  half  a  century  without  manure. 
The  country  neighbouring  to  Harpenden  is  very  pleasant,  includ- 

ing the  gorse-covered  Harpenden  Common  and  the  narrow 
well-wooded  valley  of  the  upper  Lea. 

HARPER'S  FERRY,  a  town  of  Jefferson  county,  West 
Virginia,  U.S.A.,  finely  situated  at  the  confluence  of  the  Potomac 
and  Shenandoah  rivers  (which  here  pass  through  a  beautiful 
gorge  in  the  Blue  Ridge),  55  m.  N.W. of  Washington.  Pop. 
(1900)  896;  (19101  766.  It  is  served  by  the  Baltimore  &  Ohio 
railway,  which  crosses  the  Potomac  here,  by  the  Winchester  & 
Potomac  railway  (Baltimore  &  Ohio)  of  which  it  is  a  terminus, 
and  by  boats  on  the  Chesapeake  &  Ohio  Canal,  which  passes 
along  the  Maryland  side  of  the  Potomac.  Across  the  Potomac 
on  the  north  rise  the  Maryland  Heights;  across  the  Shenandoah, 
on  the  West  Virginia  side,  the  Virginia  or  Loudoun  Heights: 
and  behind  the  town  to  the  W.  the  Bolivar  Heights.  A  United 

States  arsenal  and  armoury  were  established  at  Harper's  Ferry 
in  1796,  the  site  being  chosen  because  of  the  good  water-power; 

these  were  seized  on  the  i6th  of  October  1859  by  John  Brown 
(q.v.),  the  abolitionist,  and  some  21  of  his  followers.  For  four 
months  before  the  raid  Brown  and  his  men  lived  on  the  Kennedy 
Farm,  in  Washington  county,  Maryland,  about  4  m.  N.W.  of 

Harper's  Ferry.  The  engine-house  in  which  Brown  was  captured 
was  exhibited  at  the  Columbian  Exposition  at  Chicago  and  was 
later  rebuilt  on  Bolivar  Heights;  a  marble  pillar,  marked 

"  John  Brown's  Fort,"  has  been  erected  on  its  original  site. 
On  Camp  Hill  is  Storer  College  (state-aided),  a  normal  school  for 
negroes,  which  was  established  under  Free  Baptist  control  in 
1867,  and  has  academic,  normal,  biblical,  musical  and  industrial 
departments. 

The  first  settlement  here  was  made  about  1747  by  Robert 
Harper,  who  ran  a  ferry  across  the  Potomac.  The  position 

of  Harper's  Ferry  at  the  lower  end  of  the  Shenandoah  Valley 
rendered  it  a  place  of  strategic  importance  during  the  Civil 
War.  On  the  i8th  of  April  1861,  the  day  after  Virginia  passed 
her  ordinance  of  secession,  when  a  considerable  force  of  Virginia 
militia  under  General  Kenton  Harper  approached  the  town — an 
attack  having  been  planned  in  Richmond  two  days  before — the 
Federal  garrison  of  45  men  under  Lieutenant  Roger  Jones  set  fire 
to  the  arsenal  and  fled.  Within  the  next  few  days  large  numbers 
of  Confederate  volunteers  assembled  here;  and  Harper  was 

succeeded  in  command  (27th  April)  by  "  Stonewall  "  Jackson, 
who  was  in  turn  succeeded  by  Brigadier-General  Joseph  E. 
Johnston  on  the  23rd  of  May.  Johnston  thought  that  the  place 
was  unimportant,  and  withdrew  when  (i^th  June)  the  Federal 
forces  under  General  Robert  Patterson  and  Colonel  Lew  Wallace 

approached,  and  Harper's  Ferry  was  again  occupied  by  a  Federal 
garrison.  In  September  1862,  during  General  Lee's  first  invasion 
of  the  North,  General  McClellan  advised  that  the  place  be 
abandoned  in  order  that  the  10,000  men  defending  it  might  be 
added  to  his  fighting  force,  but  General  Halleck  would  not 
consent,  so  that  when  Lee  needed  supplies  from  the  Shenandoah 
Valley  he  was  blocked  by  the  garrison,  then  under  the  command 

of  Colonel  Dixon  S.  Miles.  On  Jackson's  approach  they  were 
distributed  as  follows:  about  7000  men  on  Bolivar  Heights, 
about  2000  on  Maryland  Heights,  and  about  1800  on  the  lower 
ground.  On  the  i3th  of  September  General  Lafayette  McLaws 
carried  Maryland  Heights  and  General  John  G.  Walker  planted 
a  battery  on  Loudoun  Heights.  On  the  I4th  there  was  some 
fighting,  but  early  on  the  i  $th,  as  Jackson  was  about  to  make 
an  assault  on  Bolivar  Heights,  the  garrison,  surrounded  by  a 
superior  force,  surrendered.  The  total  Federal  loss  (including 
the  garrisons  at  Winchester  and  Martinsburg)  amounted  to 
44  killed  (the  commander  was  mortally  wounded),  12,520 
prisoners,  and  13,000  small  arms.  For  this  terrible  loss  to  the 
Union  army  the  responsibility  seems  to  have  been  General 

Halleck's,  though  the  blame  was  officially  put  on  Colonel  Miles, 
.who  died  immediately  after  the  surrender.  Jackson  rejoined 
Lee  on  the  following  day  in  time  to  take  part  in  the  battle  of 
Antietam,  and  after  the  battle  General  McClellan  placed  a 

strong  garrison  (the  I2th  Corps)  at  Harper's  Ferry.  In  June 
1863  the  place  was  again  abandoned  to  the  Confederates  on  their 
march  to  Pennsylvania.  After  their  defeat  at  Gettysburg,  the 
town  again  fell  into  the  hands  of  the  Federal  troops,  and  it 
remained  in  their  possession  until  the  end  of  the  war.  On  the 
4th  of  July  1864  General  Franz  Sigel,  who  was  then  in  command 
here,  withdrew  his  troops  to  Maryland  Heights,  and  from  there 

resisted  Early's  attempt  to  enter  the  town  and  to  drive  the 
Federal  garrison  from  Maryland  Heights.  Harper's  Ferry  was 
seriously  damaged  by  a  flood  in  the  Shenandoah  in  October 
1878. 

HARPIES  (Gr.  "Aprruitu,  older  form  'Aptiruicu,  "  swift 
robbers  "),  in  ancient  mythology,  the  personification  of  the  sweep- 

ing storm-winds.  In  Homer,  where  they  appear  indifferently  under 
the  name  of  apirtucu  and  6vf\\ai,  their  function  is  to  carry  off 
those  whose  sudden  disappearance  is  desired  by  the  gods.  Only 
one  of  them  is  there  mentioned  (Iliad,  xvi.  150)  by  name,  Podarge, 
the  mother  of  the  coursers  of  Achilles  by  Zephyrus,  the  generative 
wind.  According  to  Hesiod  (Thcog.  265)  they  are  two  in  number, 

Ae'llo  and  Ocypete,  daughters  of  Thaumas  and  Elect  ra,  winged 
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goddesses  with  beautiful  locks,  swifter  than  winds  and  birds 
in  their  flight,  and  their  domain  is  the  air.  In  later  times  their 
number  was  increased  (Celaeno  being  a  frequent  addition  and 
their  leader  in  Virgil),  and  they  were  described  as  hateful  and 

repulsive  creatures,  birds  with  the  faces  of  old  women,  the  ears 
of  bears,  crooked  talons  and  hanging  breasts;  even  in  Aeschylus 

(Eumenides,  50)  they  appear  as  ugly  and  misshapen  monsters. 
Their  function  of  snatching  away  mortals  to  the  other  world 

brings  them  into  connexion  with  the  Erinyes,  with  whom  they 
are  often  confounded.  On  the  so-called  Harpy  monument  from 
Lycia,  now  in  the  British  Museum,  the  Harpies  appear  carrying 
off  some  small  figures,  supposed  to  be  the  daughters  of  Pandareus, 

unless  they  are  intended  to  represent  departed  souls.  The 

repulsive  character  of  the  Harpies  is  more  especially  seen  in  the 

legend  of  Phineus,  king  of  Salmydessus  in  Thrace  (Apollodorus 

i.  9,  21 ;  see  also  Diod.  Sic.  iv.  43).  Having  been  deprived  of 

his  sight  by  the  gods  for  his  ill-treatment  of  his  sons  by  his  first 

wife  (or  for  having  revealed  the  future  to  mortals),  he  was  con- 
demned to  be  tormented  by  two  Harpies,  who  carried  off  what- 

ever food  was  placed  before  him.  On  the  arrival  of  the  Argonauts, 
Phineus  promised  to  give  them  particulars  of  the  course  they 
should  pursue  and  of  the  dangers  that  lay  before  them,  if  they 
would  deliver  him  from  his  tormentors.  Accordingly,  when  the 

Harpies  appeared  as  usual  to  carry  off  the  food  from  Phineus's table,  they  were  driven  off  and  pursued  by  Calais  and  Zetes,  the 
sons  of  Boreas,  as  far  as  the  Strophades  islands  in  the  Aegean. 

On  promising  to  cease  from  molesting  Phineus,  their  lives  were 
spared.  Their  place  of  abode  is  variously  placed  in  the 

Strophades,  the  entrance  to  the  under-world,  or  a  cave  in  Crete. 
According  to  Cecil  Smith,  Journal  of  Hellenic  Studies,  xiii. 

(1892-1893),  the  Harpies  are  the  hostile  spirits  of  the  scorching 
south  wind;  E.  Rohde  (Rlieinisches  Museum,  i.,  1895)  regards 
them  as  spirits  of  the  storm,  which  at  the  bidding  of  the  gods 
carry  off  human  beings  alive  to  the  under-world  or  some  spot 
beyond  human  ken. 

See  articles  in  Roscher's  Lexikon  der  Mythologie  and  Daremberg 
and  Saglio's  Dictionnaire  des  antiquites.  In  the  article  GREEK  ART, 
fig.  14  gives  a  representation  of  the  winged  Harpies. 

HARPIGNIES,  HENRI  (1819-  ),  French  landscape  painter, 
born  at  Valenciennes  in  1819,  was  intended  by  his  parents  for 
a  business  career,  but  his  determination  to  become  an  artist  was 

so  strong  that  it  conquered  all  obstacles,  and  he  was  allowed  at 

the  age  of  twenty-seven  to  enter  Achard's  atelier  in  Paris.  From 
this  painter  he  acquired  a  groundwork  of  sound  constructive 
draughtsmanship,  which  is  so  marked  a  feature  of  his  landscape 
painting.  After  two  years  under  this  exacting  teacher  he  went 
to  Italy,  whence  he  returned  in  1850.  During  the  next  few 
years  he  devoted  himself  to  the  painting  of  children  in  landscape 
setting,  and  fell  in  with  Corot  and  the  other  Barbizon  masters, 
whose  principles  and  methods  are  to  a  certain  extent  re- 

flected in  his  own  personal  art.  To  Corot  he  was  united  by  a 
bond  of  warm  friendship,  and  the  two  artists  went  together  to 
Italy  in  1860.  On  his  return,  he  scored  his  first  great  success 

at  the  Salon,  in  1861,  with  his  "  Lisiere  de  bois  sur  les  bords 
de  1'Allier."  After  that  year  he  was  a  regular  exhibitor  at  the  old 
Salon;  in  1886  he  received  his  first  medal  for  "  Le  Soir  dans  la 
campagne  de  Rome,"  which  was  acquired  for  the  Luxembourg 
Gallery.  Many  of  his  best  works  were  painted  at  Herisson  in 
the  Bourbonnais,  as  well  as  in  the  Nivernais  and  the  Auvergne. 

Among  his  chief  pictures  are  "  Soir  sur  les  bords  de  la  Loire  " 
(1861),  "Les  Corbeaux"  (1865),  "  Le  Soir"  (1866),  "  Le 
Saut-du-Loup  "  (1873),  "  La  Loire  "  (1882),  and  "  Vue  de 
Saint-Prive  "  (1883).  He  also  did  some  decorative  work  for  the 
Paris  Opera — the  "  Vallee  d'Egerie  "  panel,  which  he  Ishowed 
at  the  Salon  of  1870. 
HARP-LUTE,  or  DITAL  HARP,  one  of  the  many  attempts  to 

revive  the  popularity  of  the  guitar  and  to  increase  its  compass, 
invented  in  1798  by  Edward  Light.  The  harp-lute  owes  the  first 
part  of  its  name  to  the  characteristic  mechanism  for  shortening 
the  effective  length  of  the  strings;  its  second  name— dital  harp — 
emphasizes  the  nature  of  the  stops,  which  are  worked  by  the 
thumb  in  contradistinction  to  the  pedals  of  the  harp  worked 

by  the  feet.  It  consists  of  a  pear-shaped  body,  to  which  is  added 
a  curved  neck  supported  on  a  front  pillar  or  arm  springing  from 
the  body,  and  therefore  reminiscent  of  the  harp.  There  are 
12  catgut  strings.  The  curved  fingerboard,  almost  parallel  with 
the  neck,  is  provided  with  frets,  and  has  in  addition  a  thumb- 
key  for  each  string,  by  means  of  which  the  accordance  of  the 
string  is  mechanically  raised  a  semitone  at  will.  The  dital  or 
key,  on  being  depressed,  acts  upon  a  stop-ring  or  eye,  which 
draws  the  string  down  against  the  fret,  and  thus  shortens  its 
effective  length.  The  fingers  then  stop  the  strings  as  usual 
over  the  remaining  frets.  A  further  improvement  was  patented 
in  1816  as  the  British  harp-lute.  Other  attempts  possessing  less 
practical  merit  than  the  dital  harp  were  the  lyra-guitarre,  which 
appeared  in  Germany  at  the  beginning  of  the  igth  century; 
the  accord-guitarre,  towards  the  middle  of  the  same  century; 
and  the  keyed  guitar.  (K.  S.) 
HARPOCRATES,  originally  an  Egyptian  deity,  adopted  by 

the  Greeks,  and  worshipped  in  later  times  both  by  Greeks  and 
Romans.  In  Egypt,  Harpa-khruti,  Horus  the  child,  was  one  of 
the  forms  of  Horus,  the  sun-god,  the  child  of  Osiris.  He  was 
supposed  to  carry  on  war  against  the  powers  of  darkness,  and 
hence  Herodotus  (ii.  144)  considers  him  the  same  as  the  Greek 
Apollo.  He  was  represented  in  statues  with  his  finger  on  his 
mouth,  a  symbol  of  childhood.  The  Greeks  and  Romans,  not 
understanding  the  meaning  of  this  attitude,  made  him  the  god 
of  silence  (Ovid,  Metam.  ix.  691),  and  as  such  he  became  a 
favourite  deity  with  the  later  mystic  schools  of  philosophy. 

See  articles  by  G.  Lafaye  in  Daremberg  and  Saglio's  Dictionnaire 
des  antiquites,  and  by  E.  Meyer  (s.v .  "  Horos  ")  in  Roscher's  Lexikon 
der  Mythologie. 

HARPOCRATION,  VALERIUS,  Greek  grammarian  of  Alex- 
andria. He  is  possibly  the  Harpocration  mentioned  by  Julius 

Capitolinus  (Life  of  Verus,  2)  as  the  Greek  tutor  of  Antoninus 
Verus  (and  century  A.D.);  some  authorities  place  him  much 
later,  on  the  ground  that  he  borrowed  from  Athenaeus.  He 
is  the  author  of  a  Ae!-iK6v  (or  Ilept  rlav  Xe£ewj')  Tuvotna.  prjropuv, 
which  has  come  down  to  us  in  an  incomplete  form.  The  work 
contains,  in  more  or  less  alphabetical  order,  notes  on  well-known 
events  and  persons  mentioned  by  the  orators,  and  explanations 
of  legal  and  commercial  expressions.  As  nearly  all  the  lexicons  to 

the  Greek  orators  have  been  lost,  Harpocration's  work  is  especially 
valuable.  Amongst  his  authorities  were  the  writers  of  Atthides 
(histories  of  Attica),  the  grammarian  Didymus,  Dionysius  of 
Halicarnassus,  and  the  lexicographer  Dionysius,  son  of  Tryphon. 
The  book  also  contains  contributions  to  the  history  of  Attic 
oratory  and  Greek  literature  generally.  Nothing  is  known  of 

an  '\vdripSiv  avva-yuyri,  a  sort  of  anthology  or  chrestomathy 
attributed  to  him  by  Suidas.  A  series  of  articles  in  the  margin 
of  a  Cambridge  MS.  of  the  lexicon  forms  the  basis  of  the  Lexicon 
rheloricum  Canlabrigiense  (see  DOBREE,  P.  P.).  * 

The  best  edition  is  by  W.  Dindprf  (1853);  see  also  J.  E.  Sandys, 
History  of  Classical  Scholarship,  i.  (1906),  p.  325;  C.  Boysen,  De 
Harpocrationis  fontibus  (Kiel,  1876). 

HARPOON  (from  Fr.  harpon,  a  grappling-iron,  O.  Fr.  harpe, 
a  dog's  claw,  an  iron  clamp  for  fastening  stones  together;  the 
source  of  these  words  is  the  Lat.  harpago,  harpa,  &c.,  formed 
from  Gr.  aprajri,  hook,  apwa^tiv,  to  snatch,  tear  away,  cf. 

"  harpy  "),  barbed  spear,  particularly  one  used  for  spearing 
whales  or  other  large  fish,  and  either  thrown  by  hand  or  fired 
from  a  gun  (see  WHALE-FISHERY). 
HARPSICHORD,  HARPSICON,  DOUBLE  VIRGINALS  (Fr.  clavecin; 

Ger.  Clavicymbel,  Kiel-Flilgel;  Ital.  arpicordo,  cembalo,  clavi- 
cembalo, graveccmbalo;  Dutch,  clavisinbal) ,  a  large  keyboard 

instrument  (see  PIANOFORTE),  belonging  to  the  same  family  as 
the  virginal  and  spinet,  but  having  2,  3,  or  even  4  strings  to  each 
note,  and  a  case  of  the  harp  or  wing  shape,  afterwards  adopted 

for  the  grand  pianoforte.  J.  S.  Bach's  harpsichord,  preserved 
in  the  museum  of  the  Hochschule  fiir  Musik  at  Charlottenburg, 
has  two  manuals  and  4  strings  to  each  note,  one  16  ft.,  two 
8  ft.  and  one  4  ft.  By  means  of  stops  the  performer  has  within 
his  power  a  number  of  combinations  for  varying  the  tone  and 
dynamic  power.  In  all  instruments  of  the  harpsichord  family 
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the  strings,  instead  of  being  struck  by  tangents  as  in  the  clavi- 

chord, or  by  hammers  as  in  the  pianoforte,  are  plucked  by  means 
of  a  quill  firmly  embedded  in  the  centred  tongue  of  a  jack  or 
upright  placed  on  the  back  end  of  the  key-lever.  When  the 
finger  depresses  a  key,  the  jack  is  thrown  up,  and  in  passing  the 
crow-quill  catches  the  string  and  twangs  it.  It  is  this  twanging 
of  the  string  which  produces  the  brilliant  incisive  tone  peculiar 
to  the  harpsichord  family.  What  these  instruments  gain  in 
brilliancy  of  tone,  however,  they  lose  in  power  of  expression  and 
of  accent.  The  impossibility  of  commanding  any  emphasis 
necessarily  created  for  the  harpsichord  an  individual  technique 
which  influenced  the  music  composed  for  it  to  so  great  an  extent 
that  it  cannot  be  adequately  rendered  upon  the  pianoforte. 
The  harpsichord  assumed  a  position  of  great  importance 

during  the  i6th  and  lyth  centuries,  more  especially  in  the 

orchestra,  which  was  under  the  leadership  of'  the  harpsichord 
player.  The  most  famous  of  all  harpsichord  makers,  whose 
names  form  a  guarantee  for  excellence,  were  the  Ruckers, 
established  at  Antwerp  from  the  last  quarter  of  the  i6th 
century.  (K.  S.) 
HARPY,  a  large  diurnal  bird  of  prey,  so  named  after  the 

mythological  monster  of  the  classical  poets  (see  HARPIES), — the 
Thrasaetus  harpyia  of  modern  ornithologists — an  inhabitant 
of  the  warmer  parts  of  America  from  Southern  Mexico  to  Brazil. 
Though  known  since  the  middle  of  the  iyth  century,  its  habits 
have  come  very  little  under  the  notice  of  naturalists,  and  what 
is  said  of  them  by  the  older  writers  must  be  received  with  some 

-^ 
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suspicion.  A  cursory  inspection  of  the  bird,  which  is  not  un- 
frequently  brought  alive  to  Europe,  its  size,  and  its  enormous 
bill  and  talons,  at  once  suggest  the  vast  powers  of  destruction 
imputed  to  it,  and  are  enough  to  account  for  the  stories  told  of 

its  ravages  on  mammals — sloths,  fawns,  peccaries  and  spider- 
monkeys.  It  has  even  been  asserted  to  attack  the  human  race. 
How  much  of  this  is  fabulous  there  seems  no  means  at  present  of 
determining,  but  some  of  the  statements  are  made  by  veracious 

travellers — D'Orbigny  and  Tschudi.  It  is  not  uncommon  in  the 
forests  of  the  isthmus  of  Panama,  and  Salvin  says  (Proc.  Zool. 
Society,  1864,  p.  368)  that  its  flight  is  slow  and  heavy.  Indeed 
its  owl-like  visage,  its  short  wings  and  soft  plumage,  do  not  in- 

dicate a  bird  of  very  active  habits,  but  the  weapons  of  offence 
with  which  it  is  armed  show  that  it  must  be  able  to  cope  with 

vigorous  prey.  Its  appearance  is  sufficiently  striking — the  head 
and  lower  parts,  except  a  pectoral  band,  white,  the  former 

adorned  with  an  erectile  crest,  the  upper  parts  dark  grey  banded 
with  black,  the  wings  dusky,  and  the  tail  barred;  but  the  huge 
bill  and  powerful  scutellated  legs  most  of  all  impress  the  be- 

holder. The  precise  affinities  of  the  haroy  cannot  be  said  to 
have  been  determined.  By  some  authors  it  is  referred  to  the 
eagles,  by  others  to  the  buzzards,  and  by  others  again  to  the 
hawks;  but  possibly  the  first  of  these  alliances  is  the  most  likely 
to  be  true.  (A.  N.) 
HARRAN,  HARAN  or  CHARRAN  (Sept.  Happav  or  Kappa :  Strabo, 

Kdppcu:  Pliny,  Carrae  or  Carrhae;  Arab.  Harrdn),  in  biblical 
history  the  place  where  Terah  halted  after  leaving  Ur,  and  ap- 

parently the  birthplace  of  Abraham,  a  town  on  the  stream 

Jullab,  some  nine  hours'  journey  from  Edessa  in  Syria.  At  this 
point  the  road  from  Damascus  joins  the  highway  between 
Nineveh  and  Carchemish,  and  Haran  had  thus  considerable 
military  and  commercial  value.  As  a  strategic  position  it 
is  mentioned  in  inscriptions  as  early  as  the  time  of  Tiglath 
Pileser  I.,  about  noo  B.C.,  and  subsequently  by  Sargon  II.,  who 
restored  the  privileges  lost  at  the  rebellion  which  led  to  the  con- 

quest referred  to  in  2  Kings  xix.  12  C  =  Isa.  xxxvii.  12).  It  was 
the  centre  of  a  considerable  commerce  (Ezek.  xxvii.  23),  and  one 
of  its  specialities  was  the  odoriferous  gum  derived  from  the 
strobus  (Pliny,  H.N.  xii.  40).  It  was  here  that  Crassus  in  his 
eastern  expedition  was  attacked  and  slain  by  the  Parthians  (53 
B.C.)  ;  and  here  also  the  emperor  Caracalla  was  murdered  at  the 
instigation  of  Macrinus  (A.D.  217).  Haran  was  the  chief  home  of 

the  moon-god  Sin,  whose  temple  was  rebuilt  by  several  kings, 
among  them  Assur-bani-pal  and  Nabunidus  and  Herodian  (iv. 
13,  7)  mentions  the  town  as  possessing  in  his  day  a  temple  of  the 
moon.  In  the  middle  ages  it  is  mentioned  as  having  been  the 
seat  of  a  particular  heathen  sect,  that  of  the  Haranite  Sabeans. 
It  retained  its  importance  down  to  the  period  of  the  Arab 
ascendancy;  but  by  Abulfeda  it  is  mentioned  as  having  before 
his  time  fallen  into  decay.  It  is  now  wholly  in  ruins.  The 
Yahwistic  writer  (Gen.  xxvii.  43)  makes  it  the  home  of  Laban 
and  connects  it  with  Isaac  and  Jacob.  But  we  cannot  thus  put 
Haran  in  Aramnaharaim;  the  home  of  the  Labanites  is  rather 
to  be  looked  for  in  the  very  similar  word  Hauran. 

HARRAR  (or  HARAR),  a  city  of  N.E.  Africa,  in  8°  45'  N., 
42°  36'  E.,  capital  of  a  province  of  Abyssinia  and  220  m.  S.S.W. 
of  the  ports  of  Zaila  (British)  and  Jibuti  (French)  on  the  Gulf  of 
Aden.  With  Jibuti  it  is  connected  by  a  railway  (188  m.  long) 

and  carriage-road.  Harrar  is  built  on  the  slopes  of  a  hill  at  an 
elevation  of  over  5000  ft.  A  lofty  stone  wall,  pierced  by  five 

gates  and  flanked  by  twenty-four  towers,  encloses  the  city, 
which  has  a  population  of  about  40,000.  The  streets  are  steep, 
narrow,  dirty  and  unpaved,  the  roadways  consisting  of  rough 
boulders.  The  houses  are  in  general  made  of  undressed  stone 
and  mud  and  are  flat-topped,  the  general  aspect  of  the  city 
being  Oriental  and  un-Abyssinian.  A  few  houses,  including  the 
palace  of  the  governor  and  the  foreign  consulates,  are  of  more 
elaborate  and  solid  construction  than  the  majority  of  the  build- 

ings. There  are  several  mosques  and  an  Abyssinian  church  (of 
the  usual  circular  construction)  built  of  stone.  Harrar  is  a  city 
of  considerable  commercial  importance,  through  it  passing  all 
the  merchandise  of  southern  Abyssinia,  Kaffa  and  Galla  land. 
The  chief  traders  are  Abyssinians,  Armenians  and  Greeks.  The 
principal  article  of  export  is  coffee,  which  is  grown  extensively 
in  the  neighbouring  hills  and  is  of  the  finest  quality.  Besides 
coffee  there  is  a  large  trade  in  durra,  the  kat  plant  (used  by  the 
Mahommedans  as  a  drug),  ghee,  cattle,  mules  and  camels,  skins 
and  hides,  ivory  and  gums.  The  import  trade  is  largely  in  cotton 
goods,  but  every  kind  of  merchandise  is  included. 

Harrar  is  believed  to  owe  its  foundation  to  Arab  immigrants 
from  the  Yemen  in  the  7th  century  of  the  Christian  era.  In  the 

region  of  Somaliland,  now  the  western  part  of  the  British  pro- 
tectorate of  that  name,  the  Arabs  established  the  Moslem  state 

of  Adel  or  Zaila,  with  their  capital  at  Zaila  on  the  Gulf  of  Aden. 
In  the  I3th  century  the  sultans  of  Adel  enjoyed  great  power.  In 

1521  the  then  sultan  Abubekr  transferred  the  seat  of  govern- 
ment to  Harrar,  probably  regarding  Zaila  as  too  exposed  to  the 

attacks  of  the  Turkish  and  Portuguese  navies  then  contending 
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for  the  mastery  of  the  Red  Sea  and  Gulf  of  Aden.  Abubekr's 
successor  was  Mahommed  III.,  Ahmed  ibn  Ibrahim  el-Ghazi 

(1507-1543),  surnamed  Gran  (Granye),  the  left-handed.  He 
was  not  an  Arab  but,  probably,  of  Somali  origin.  The  son  of  a 
noted  warrior,  he  quickly  rose  to  supreme  power,  becoming 

sultan  or  amir  in  1525.  He  is  famous  for  his  invasion  of  Abys- 
sinia, of  which  country  he  was  virtual  master  for  several  years. 

From  the  beginning  of  the  iyth  century  Adel  suffered  greatly 
from  the  ravages  of  pagan  Galla  tribes,  and  Harrar  sank  to  the 
position  of  an  amirate  of  little  importance.  It  was  first  visited 
by  a  European  in  1854  when  (Sir)  Richard  Burton  spent  ten  days 
there  in  the  guise  of  an  Arab.  In  1875  Harrar  was  occupied  by 

an  Egyptian  force  under  Raouf  Pasha,  by  whose  orders  the  amir 
was  strangled.  The  town  remained  in  the  possession  of  Egypt 
until  1885,  when  the  garrison  was  withdrawn  in  consequence  of 
the  rising  of  the  Mahdi  in  the  Sudan.  The  Egyptian  garrison 
and  many  Egyptian  civilians,  in  all  6500  persons,  left  Harrar 
between  November  1884  and  the  25th  of  April  1885,  when  a  son 
of  the  ruler  who  had  been  deposed  by  Egypt  was  installed  as 

amir,  the  arrangement  being  carried  out  under  the  super- 
intendence of  British  officers.  The  new  amir  held  power  until 

January  1887,  in  which  month  Harrar  was  conquered  by 
Menelek  II.,  king  of  Shoa  (afterwards  emperor  of  Abyssinia). 
The  governorship  of  Harrar  was  by  Menelek  entrusted  to  Ras 
Makonnen,  who  held  the  post  until  his  death  in  1906. 

The  Harrari  proper  are  of  a  distinct  stock  from  the  neigh- 
bouring peoples,  and  speak  a  special  language.  Harrarese 

is  "  a  Semitic  graft  inserted  into  an  indigenous  stock  "  (Sir  R. 
Burton,  First  Footsteps  in  East  Africa).  The  Harrari  are 

Mahommedans  of  the  Shafa'i  or  Persian  sect,  and  they  employ 
the  solar  year  and  the  Persian  calendar.  Besides  the  native 
population  there  are  in  Harrar  colonies  of  Abyssinians,  Somalis 
and  Gallas.  By  the  Somalis  the  place  is  called  Adari,  by  the 
Gallas  Adaray. 

See  ABYSSINIA;  SOMALILAND.  Also  P.  Paulitschke,  Harar: 
Forschungsreise  nach  den  Som&l-  und  Calla-Landern  Ost-Afrikas 
(Leipzig,  1888). 

HARRATIN,  black  Berbers,  dwelling  in  Tidikelt  and  other 
Saharan  oases.  Many  of  them  are  blacker  than  the  average 
negro.  In  physique,  however,  they  are  true  to  the  Berber  type, 
being  of  handsome  appearance  with  European  features  and  well- 
proportioned  bodies.  They  are  the  result  of  an  early  crossing 
with  the  Sudanese  negro  races,  though  to-day  they  have  all  the 
pride  of  the  Berbers  (?.».),  and  do  not  live  with  or  intermarry 
among  negroes. 
HARRIER,  or  HEN-HARRIER,  name  given  to  certain  birds  of 

prey  which  were  formerly  very  abundant  in  parts  of  the  British 
Islands,  from  their  habit  of  harrying  poultry.  The  first  of  these 
names  has  now  become  used  in  a  generic  sense  for  all  the  species 

ranked  under  the  genus  Circus  of  Lacepede,  and  the  second  con- 
fined to  the  particular  species  which  is  the  Falco  cyaneus  of 

Linnaeus  and  the  Circus  cyaneus  of  modern  ornithologists. 
One  European  species,  C.  aeruginosus,  though  called  in  books 

the  marsh-harrier,  is  far  more  commonly  known  in  England  and 
Ireland  as  the  moor-buzzard.  But  harriers  are  not,  like  buzzards, 
arboreal  in  their  habits,  and  always  affect  open  country,  generally, 
though  not  invariably,  preferring  marshy  or  fenny  districts,  for 
snakes  and  frogs  form  a  great  part  of  their  ordinary  food.  On 
the  ground  their  carriage  is  utterly  unlike  that  of  a  buzzard,  and 
their  long  wings  and  legs  render  it  easy  to  distinguish  the  two 
groups  when  taken  in  the  hand.  All  the  species  also  have  a  more 
or  less  well-developed  ruff  or  frill  of  small  thickset  feathers 
surrounding  the  lower  part  of  the  head,  nearly  like  that  seen  in 
owls,  and  accordingly  many  systematists  consider  that  the  genus 
Circus,  though  undoubtedly  belonging  to  the  Falconidae,  connects 
that  family  with  the  Striges.  No  osteological  affinity,  however,  can 
be  established  between  the  harriers  and  any  section  of  the  owls, 
and  the  superficial  resemblance  will  have  to  be  explained  in  some 

other  way.  Harriers  are  found  almost  all  over  the  world,1  and 

1  The  distribution  of  the  different  species  is  rather  curious,  while 
the  range  of  some  is  exceedingly  wide, — one,  C.  maillardi,  seems  to  be 
limited  to  the  island  of  Reunion  (Bourbon). 

fifteen  species  are  recognized  by  Bowdler  Sharpe  (Cat.  Birds 

Brit.  Museum,  i.  pp.  50-73).  In  most  if  not  all  the  harriers  the 
sexes  differ  greatly  in  colour,  so  much  so  that  for  a  long  while  the 
males  and  females  of  one  of  the  commonest  and  best  known,  the 
C.  cyaneus  above  mentioned,  were  thought  to  be  distinct  .species, 
and  were  or  still  are  called  in  various  European  languages  by 
different  names.  The  error  was  maintained  with  the  greater 
persistency  since  the  young  males,  far  more  abundant  than  the 
adults,  wear  much  the  same  plumage  as  their  mother,  and  it  was 

not  until  after  Montagu's  observations  were  published  at  the 
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Hen-  Harrier  (Male  and  Female). 

beginning  of  the  ipth  century  that  the  "  ringtail,"  as  she  was 
called  (the  Falco  pygargus  of  Linnaeus),  was  generally  admitted 

to  be  the  female  of  the  "  hen-harrier."  But  this  was  not  Montagu's 
only  good  service  as  regards  this  genus.  He  proved  the  hitherto 

unexpected  existence  of  a  second  species,2  subject  to  the  same 
diversity  of  plumage.  This  was  called  by  him  the  ash-coloured 
falcon,  but  it  now  generally  bears  his  name,  and  is  known  as 

Montagu's  harrier,  C.  cineraceus.  In  habits  it  is  very  similar  to 
the  hen-harrier,  but  it  has  longer  wings,  and  its  range  is  not  so 

northerly,  for  while  the  hen-harrier  extends  to  Lapland,  Mon- 
tagu's is  but  very  rare  in  Scotland,  though  in  the  south  of 

England  it  is  the  most  common  species.  Harriers  indeed  in  the 
British  Islands  are  rapidly  becoming  things  of  the  past.  Their 
nests  are  easily  found,  and  the  birds  when  nesting  are  easily 

destroyed.  In  the  south-east  of  Europe,  reaching  also  to  the 
Cape  of  Good  Hope  and  to  India,  there  is  a  fourth  species,  the 
C.  swainsoni  of  some  writers,  the  C.  pallidus  of  others.  In  North 
America  C.  cyaneus  is  represented  by  a  kindred  form,  C.  hudsonius, 
usually  regarded  as  a  good  species,  the  adult  male  of  which  is 
always  to  be  recognized  by  its  rufous  markings  beneath,  in  which 
character  it  rather  resembles  C.  cineraceus,  but  it  has  not  the  long 
wings  of  that  species.  South  America  has  in  C.  cinereus  another 
representative  form,  while  China,  India  and  Australia  possess 
more  of  this  type.  Thus  there  is  a  section  in  which  the  males 
have  a  strongly  contrasted  black  -and  grey  plumage,  and  finally 
there  is  a  group  of  larger  forms  allied  to  the  European  C.  aeru- 

ginosus, wherein  a  grey  dress  is  less  often  attained,  of  which  the 
South  African  C.  raniwrus  and  the  New  Zealand  C.  gouldi  are 
examples.  (A.  N.) 
HARRIGAN,  EDWARD  (1845-  ),  American  actor,  was 

born  in  New  York  of  Irish  parents  on  the  26th  of  October  1845. 
He  made  his  first  appearance  in  San  Francisco  in  1867,  and  soon 
afterwards  formed  a  stage  partnership  with  Tony  Hart,  whose 

real  name  was  Anthony  Cannon.  As  "  Harrigan  and  Hart,"  they 
had  a  great  success  in  the  presentation  of  types  of  low  life  in  New 
York.  Beginning  as  simple  sketches,  these  were  gradually 

worked  up  into  plays,  with  occasional  songs,  set  to  popular  music 

8  A  singular  mistake,  which  has  been  productive  of  further  error, 
was  made  by  Albin,  who  drew  his  figure  (Hist.  Birds,  ii.  pi.  5)  from 
a  specimen  of  one  species,  and  coloured  it  from  a  specimen  of  the other. 
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by  David  Braham.  The  titles  of  these  plays  indicate  their 
character,  The  Mulligan  Guards,  Squatter  Sovereignty,  A  Leather 

Patch,  The  O'Regans.  The  partnership  with  Hart  lasted  from 
1871-1884.  Subsequently  Harrigan  played  in  different  cities  of 
the  United  States,  one  of  his  favourite  parts  being  George  Coggs- 
well  in  Old  Lavender. 

HARRIMAN,  EDWARD  HENRY  (1848-1909),  American 
financier  and  railroad  magnate,  son  of  the  Rev.  Orlando 

Harriman,  rector  of  St  George's  Episcopal  church,  Hempstead, 
L.I.,  was  born  at  Hempstead  on  the  25th  of  February  1848.  He 

became  a  broker's  clerk  in  New  York  at  an  early  age,  and  in 
1870  was  able  to  buy  a  seat  on  the  New  York  Stock  Exchange 
on  his  own  account.  For  a  good  many  years  there  was  nothing 
sensational  in  his  success,  but  he  built  up  a  considerable  business 
connexion  and  prospered  in  his  financial  operations.  Meanwhile 
he  carefully  mastered  the  situation  affecting  American  railways. 
In  this  respect  he  was  assisted  by  his  friendship  with  Mr  Stuy- 
vesant  Fish,  who,  on  becoming  vice-president  of  the  Illinois 
Central  in  1883,  brought  Harriman  upon  the  directorate,  and  in 
1887,  being  then  president,  made  Harriman  vice-president; 
twenty  years  later  it  was  Harriman  who  dominated  the  finance 
of  the  Illinois  Central,  and  Fish,  having  become  his  opponent, 
was  dropped  from  the  board.  It  was  not  till  1898,  however,  that 
his  career  as  a  great  railway  organizer  began  with  his  formation, 
by  the  aid  of  the  bankers,  Kuhn,  Loeb  &  Co.,  of  a  syndicate  to 
acquire  the  Union  Pacific  line,  which  was  then  in  the  hands  of  a 
receiver  and  was  generally  regarded  as  a  hopeless  failure.  It 
was  soon  found  that  a  new  power  had  arisen  in  the  railway  world. 
Having  brought  the  Union  Pacific  out  of  bankruptcy  into 
prosperity,  and  made  it  an  efficient  instead  of  a  decaying  line, 
he  utilized  his  position  to  draw  other  lines  within  his  control, 
notably  the  Southern  Pacific  in  1901.  These  extensions  of  his 
power  were  not  made  without  friction,  and  his  abortive  contest 
in  1901  with  James  J.  Hill  for  the  control  of  the  Northern 
Pacific  led  to  one  of  the  most  serious  financial  crises  ever  known 
on  Wall  Street.  But  in  the  result  he  became  the  dominant 
factor  in  American  railway  matters.  At  his  death,  on  the  9th  of 
September  1909,  his  influence  was  estimated  to  extend  over 
60,000  m.  of  track,  with  an  annual  earning  power  of  $700,000,000 
or  over.  Astute  and  unscrupulous  manipulation  of  the  stock 
markets,  and  a  capacity  for  the  hardest  of  bargaining  and  the 
most  determined  warfare  against  his  rivals,  had  their  place  in 

this  success,  and  Harriman's  methods  excited  the  bitterest 
criticism,  culminating  in  a  stern  denunciation  from  President 
Roosevelt  himself  in  1907.  Nevertheless,  besides  acquiring 
colossal  wealth  for  himself,  he  helped  to  create  for  the 
American  public  a  vastly  improved  railway  service,  the  benefit 
of  which  survived  all  controversy  as  to  the  means  by  which  he 
triumphed  over  the  obstacles  in  his  way. 
HARRIMAN,  a  city  of  Roane  county,  Tennessee,  U.S.A.,  on  the 

Emory  river,  about  35  m.W.  by  S.of  Knoxville.  Pop.  (1900)  3442 
(5 1 6  being  negroes);  (1910)  3061.  Harriman  is  served  by  the  Har- 

riman &  North  Eastern,  the  Tennessee  Central,  and  the  Southern 
railways.  It  is  the  seat  of  the  East  Tennessee  Normal  and 
Industrial  Institute,  for  negroes,  and  of  the  American  University 
of  Harriman  (Christian  Church,  coeducational;  1893),  which 
comprises  primary,  preparatory,  collegiate,  Bible  school,  civic 
research,  commercial,  music  and  art  departments,  and  in  1907- 
1908  had  12  instructors  and  317  students.  Near  the  city  are 
large  deposits  of  iron  and  an  abundance  of  coal  and  timber. 
Among  manufactures  are  cotton  products,  farming  tools,  leather, 
tannic  acid,  furniture  and  flour.  Harriman  was  founded  in  1890 

by  a  land  company.  A  clause  in  this  company's  by-laws  requires 
that  every  conveyance  of  real  estate  by  the  company  "  shall 
contain  a  provision  forbidding  the  use  of  the  property  or  any 
building  thereon,  for  the  purpose  of  making,  storing  or  selling 

intoxicating  beverages  as  such."  Harriman  was  chartered  as  a 
city  in  1891,  and  its  charter  was  revised  in  1899. 
HARRINGTON,  EARLS  OF.  The  first  earl  of  Harrington 

was  the  diplomatist  and  politician,  William  Stanhope  (c.  1690- 
1756),  a  younger  son  of  John  Stanhope  of  Elvaston,  Derbyshire, 

and  a  brother  of  Charles  Stanhope  (1673-1760),  an  active 

politician  during  the  reign  of  George  I.  His  ancestor,  Sir  John 
Stanhope  (d.  1638).  was  a  half-brother  of  Philip  Stanhope,  ist 
earl  of  Chesterfield.  Educated  at  Eton,  William  Stanhope 
entered  the  army  and  served  in  Spain,  but  soon  he  turned  his 
attention  to  more  peaceful  pursuits,  went  on  a  mission  to  Madrid 
and  represented  his  country  at  Turin.  When  peace  was  made 
between  England  and  Spain  in  1720  Stanhope  became  British 
ambassador  to  the  latter  country,  and  he  retained  this  position 
until  March  1727,  having  built  up  his  reputation  as  a  diplomatist 
during  a  difficult  period.  In  1729  he  had  some  part  in  arranging 
the  treaty  of  Seville  between  England,  France  and  Spain,  and  for 
his  services  in  this  matter  he  was  created  Baron  Harrington  in 
January  1730.  Laterin  thesame  year  he  was  appointed  secretary 
of  state  for  the  northern  department  under  Sir  Robert  Walpole, 
but,  like  George  II.,  he  was  anxious  to  assist  the  emperor  Charles 
VI.  in  his  war  with  France,  while  Walpole  favoured  a  policy  of 
peace.  Although  the  latter  had  his  way  Harrington  remained 

secretary  until  the  great  minister's  fall  in  1742,  when  he  was 
transferred  to  the  office  of  president  of  the  council  and  was 
created  earl  of  Harrington  and  Viscount  Petersham.  In  1744, 
owing  to  the  influence  of  his  political  allies,  the  Pelhams,  he 
returned  to  his  former  post  of  secretary  of  state,  but  he  soon 
lost  the  favour  of  the  king,  and  this  was  the  principal  cause 
why  he  left  office  in  October  1746.  He  was  lord  lieutenant 
of  Ireland  from  1747  to  1751,  and  he  died  in  London  on  the  8th 
of  December  1756. 

The  earl's  successor  was  his  son,  William  (1719-1779),  who 
entered  the  army,  was  wounded  at  Fontenoy  and  became  a 
general  in  1770.  He  was  a  member  of  parliament  for  about  ten 

years  and  he  died  on  the  ist  of  April  1779.  This  earl's  wife 
Caroline  (1722-1784),  daughter  of  Charles  Fitzroy,  2nd  duke  of 
Grafton,  was  a  noted  beauty,  but  was  also  famous  for  her 
eccentricities.  Their  elder  son,  Charles(i753-i829),whobccame 
the  3rd  earl,  was  a  distinguished  soldier.  He  served  with  the 
British  army  during  the  American  War  of  Independence  and 
attained  the  rank  of  general  in  1802.  From  1805  to  1812  he  was 
commander-in-chief  in  Ireland;  he  was  sent  on  diplomatic 
errands  to  Vienna  and  to  Berlin,  and  he  died  at  Brighton  on  the 
i  jth  of  September  1829. 

Charles  Stanhope,  4th  earl  of  Harrington  (1780-1851),  the 
eldest  son  of  the  3rd  earl,  was  known  as  Lord  Petersham 
until  he  succeeded  to  the  earldom  in  1829.  He  was  very  well 
known  in  society  owing  partly  to  his  eccentric  habits;  he 
dressed  like  the  French  king  Henry  IV.,  and  had  other  personal 
peculiarities.  He  married  the  actress,  Maria  Foote,  but  when 
he  died  in  March  1851  he  left  no  sons,  and  his  brother  Leicester 

Fitzgerald  Charles  (1784-1862)  became  the  sth  earl.  This 
nobleman  was  a  soldier  and  a  politician  of  advanced  views,  who 
is  best  known  as  a  worker  with  Lord  Byron  in  the  cause  of 
Greek  independence.  He  was  in  Greece  in  1823  and  1824,  where 
his  relations  with  Byron  were  not  altogether  harmonious.  He 
wrote  A  Sketch  of  the  History  and  Influence  of  the  Press  in  British 
India  (1823);  and  Greece  in  1823  and  1824  (English  edition 
1824,  American  edition  1825).  His  son  Sydney  Seymour  Hyde, 

6th  earl  (1845-1866),  dying  unmarried,  was  succeeded  by  a 
cousin,  Charles  Wyndham  Stanhope  (1809-1881),  as  7th  earl, 
and  in  1881  the  latter's  son  Charles  Augustus  Stanhope  (b.  1844) 
became  Sth  earl  of  Harrington. 

Before  the  time  of  the  first  earl  of  Harrington  the  Stanhope  family 
had  held  the  barony  of  Stanhope  of  Harrington,  which  was  created 
in  1605  in  favour  of  Sir  John  Stanhope  (c.  1550-1621)  of  Harrington, 
Northamptonshire.  Sir  John  was  a  younger  son  of  Sir  Michael 
Stanhope  (d.  1552)  of  Shelford,  Nottinghamshire,  who  was  a  brother- 
in-law  of  the  protector  Somerset.  Sir  Michael's  support  of  Somerset cost  him  his  life,  as  he  was  beheaded  on  the  26th  of  February  1552. 
Sir  John  was  treasurer  of  the  chamber  from  1596  to  1616  and  was  a 
member  of  parliament  for  several  years.  He  died  on  the  9th  of 
March  1621,  and  when  his  only  son  Charles,  2nd  baron  (c.  1595-1675), 
died  without  issue  in  1675  the  barony  became  extinct. 

HARRINGTON,  or  HARINGTON,  JAMES  (1611-1677),  English 
political  philosopher,  was  born  in  January  161 1  of  an  old  Rutland- 

shire family.  He  was  son  of  Sir  Sapcotes  Harrington  of  Rand, 
Lincolnshire,  and  great-nephew  of  the  first  Lord  Harington  of 
Exton  (d.  1615).  In  1629  he  entered  Trinity  College,  Oxford,  as 
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a  gentleman  commoner.  One  of  his  tutors  was  the  famous 
Chillingworth.  After  several  years  spent  in  travel,  and  as  a 
soldier  in  the  Dutch  army,  he  returned  to  England  and  lived  in 
retirement  till  1646,  when  he  was  appointed  to  the  suite  of 
Charles  I.,  at  that  time  being  conveyed  from  Newcastle  as 
prisoner.  Though  republican  in  his  ideas,  Harrington  won  the 

king's  regard  and  esteem,  and  accompanied  him  to  the  Isle  of 
Wight.  He  roused,  however,  the  suspicion  of  the  parliament- 

arians and  was  dismissed:  it  is  said  that  he  was  for  a  short  time 

put  in  confinement  because  he  would  not  swear  to  refuse  assist- 
ance to  the  king  should  he  attempt  to  escape.  After  Charles's 

death  Harrington  devoted  his  time  to  the  composition  of  his 
Oceana,  a  work  which  pleased  neither  party.  By  order  of  Cromwell 

it  was  seized  when  passing  through  the  press.  Harrington,  how- 
ever managed  to  secure  the  favour  of  the  Protector's  favourite 

daughter,  Mrs  Claypole;  the  work  was  restored  to  him,  and 
appeared  in  1656,  dedicated  to  Cromwell.  The  views  embodied 
in  Oceana,  particularly  that  bearing  on  vote  by  ballot  and  rota- 

tion of  magistrates  and  legislators,  Harrington  and  others  (who 

in  1659  formed  a  club  called  the  "  Rota  ")  endeavoured  to  push 
practically,  but  with  no  success.  In  November  1661,  by  order 
of  Charles  II.,  Harrington  was  arrested,  apparently  without 
sufficient  cause,  on  a  charge  of  conspiracy,  and  was  thrown  into 
the  Tower.  Despite  his  repeated  request  no  public  trial  could 
be  obtained,  and  when  at  length  his  sisters  obtained  a  writ  of 
habeas  corpus  he  was  secretly  removed  to  St  Nicholas  Island  off 
Plymouth.  There  his  health  gave  way  owing  to  his  drinking 
guaiacum  on  medical  advice,  and  his  mind  appeared  to  be 
affected.  Careful  treatment  restored  him  to  bodily  vigour,  but 

his  mind  never  wholly  recovered.  After  his  release  he  married, — 
at  what  date  does  not  seem  to  be  precisely  known.  He  died  on 
the  nth  of  September  1677,  and  was  buried  next  to  Sir  Walter 

Raleigh  in  St  Margaret's,  Westminster. 
Harrington's  writings  consist  of  the  Oceana,  and  of  papers, 

pamphlets,  aphorisms,  even  treatises,  in  defence  of  the  Oceana. 
The  Oceana  is  a  hard,  prolix,  and  in  many  respects  heavy  exposi- 

tion of  an  ideal  constitution,  "  Oceana  "  being  England,  and  the 
lawgiver  Olphaus  Megaletor,  Oliver  Cromwell.  The  details  are 
elaborated  with  infinite  care,  even  the  salaries  of  officials  being 
computed,  but  the  main  ideas  are  two  in  number,  each  with 
a  practical  corollary.  The  first  is  that  the  determining  element 
of  power  in  a  state  is  property  generally,  property  in  land  in 
particular;  the  second  is  that  the  executive  power  ought  not 
to  be  vested  for  any  considerable  time  in  the  same  men  or  class 
of  men.  In  accordance  with  the  first  of  these,  Harrington  re- 

commends an  agrarian  law,  limiting  the  portion  of  land  held  to 
that  yielding  a  revenue  of  £3000,  and  consequently  insisting  on 
particular  modes  of  distributing  landed  property.  As  a  practical 
issue  of  the  second  he  lays  down  the  rule  of  rotation  by  ballot.  A 
third  part  of  the  executive  or  senate  are  voted  out  by  ballot  every 
year  (not  being  capable  of  being  elected  again  for  three  years). 
Harrington  explains  very  carefully  how  the  state  and  its  govern- 

ing parts  are  to  be  constituted  by  his  scheme.  Oceana  contains 
many  valuable  ideas,  but  it  is  irretrievably  dull. 

His  Works  were  edited  with  biography  by  John  Toland  in  1700; 

Toland's  edition,  with  additions  by  Birch,  appeared  in  1747,  and 
again  in  1771.  Oceana  was  reprinted  by  Henry  Morley  in  1887. 
See  Dwight  in  Political  Science  Quarterly  (March,  1887).  Harrington 
has  often  been  confused  with  his  cousin  Sir  James  Harrington,  a 
member  of  the  commission  which  tried  Charles  I.,  and  afterwards 
excluded  from  the  acts  of  pardon. 

HARRIOT.or  HARRIOTT, THOMAS  (1560-1621), English  mathe- 
matician and  astronomer,  was  born  at  Oxford  in  1560.  After 

studying  at  St  Mary  Hall,  Oxford,  he  became  tutor  to  Sir  Walter 
Raleigh,  who  appointed  him  in  1585  to  the  office  of  geographer 
to  the  second  expedition  to  Virginia.  Harriot  published  an 
account  of  this  expedition  in  1588,  which  was  afterwards 

reprinted  in  Hakluyt's  Voyages.  On  his  return  to  England, 
after  an  absence  of  two  years,  he  resumed  his  mathematical 
studies,  and  having  made  the  acquaintance  of  Henry  Percy, 
earl  of  Northumberland,  distinguished  for  his  patronage  of 
men  of  science,  he  received  from  him  a  yearly  pension  of  £120. 
He  died  at  London  on  the  2nd  of  July  1621.  A  manuscript  of 

Harriot's  entitled  Ephemeris  chrysometria  is  preserved  in  Sion 
College;  and  his  Artis  analyticae  praxis  ad  aequationes  alge- 
braicas  resolvendas  was  published  at  London  in  1631.  His  con- 

tributions to  algebra  are  treated  in  the  article  ALGEBRA; 

Wallis's  History  of  Algebra  (1685)  may  also  be  consulted.  From 
some  papers  of  Harriot's,  discovered  in  1784,  it  would  appear 
that  he  had  either  procured  a  telescope  from  Holland,  or  divined 
the  construction  of  that  instrument,  and  that  he  coincided  in 

point  of  time  with  Galileo  in  discovering  the  spots  on  the  sun's disk. 

See  Charles  Hutton,  Mathematical  and  Philosophical  Dictionary 
(1815),  and  J.  E.  Montucla,  Histoire  des  mathematigues  (1758). 

HARRIS,  GEORGE,  IST  BARON  (1746-1829),  British  general, 
was  the  son  of  the  Rev  George  Harris,  curate  of  Brasted,  Kent, 
and  was  born  on  the  i8th  of  March  1746.  Educated  at  West- 

minster school  and  at  the  Royal  Military  Academy,  Woolwich, 
he  was  commissioned  to  the  Royal  Artillery  in  1760,  transferring 
to  an  ensigncy  in  the  5th  foot  (Northumberland  Fusiliers)  in 
1762.  Three  years  la.ter  he  became  lieutenant,  and  in  1771 
captain.  His  first  active  service  was  in  the  American  War  of 
Independence,  in  which  he  served  at  Lexington,  Bunker  Hill 

(severely  wounded)  and  in  every  engagement  of  Howe's  army 
except  one  up  to  November  1778.  By  this  time  he  had  obtained 
his  majority,  and  his  next  service  was  under  Major-General 
Medows  at  Santa  Lucia  in  1778-1779,  after  which  his  regiment 
served  as  marines  in  Rodney's  fleet.  Later  in  1779  he  was  for  a 
time  a  prisoner  of  war.  Shortly  before  his  promotion  to  lieu- 

tenant-colonel in  his  regiment  (1780)  he  married.  After  com- 
manding the  5th  in  Ireland  for  some  years,  he  exchanged  and 

went  with  General  Medows  to  Bombay,  and  served  with  that 
officer  in  India  until  1792,  taking  part  in  various  battles  and 

engagements,  notably  Lord  Cornwallis's  attack  on  Seringapatam. 
In  1794,  after  a  short  period  of  home  service,  he  was  again  in 
India.  In  the  same  year  he  became  major-general,  and  in  1796 
local  lieutenant-general  in  Madras.  Up  to  1800  he  commanded 
the  troops  in  the  presidency,  and  for  a  short  time  he  exercised  the 
civil  government  as  well.  In  December  1798  he  was  appointed 

by  Lord  Wellesley,  the  governor-general,  to  command  the  field 
army  which  was  intended  to  attack  Tipu  Sahib,  and  in  a  few 
months  Harris  reduced  the  Mysore  country  and  stormed  the 
great  stronghold  of  Seringapatam.  His  success  established  his 
reputation  as  a  capable  and  experienced  commander,  and  its 
political  importance  led  to  his  being  offered  the  reward  (which 
he  declined)  of  an  Irish  peerage.  He  returned  home  in  1800, 
became  lieutenant-general  in  the  army  the  following  year,  and 
attained  the  rank  of  full  general  in  1812.  In  1815  he  was  made  a 
peer  of  the  United  Kingdom  under  the  title  Baron  Harris  of 
Seringapatam  and  Mysore,  and  of  Belmont,  Kent.  In  1820  he 
received  the  G.C.B.,  and  in  1824  the  governorship  of  Dumbarton 
Castle.  Lord  Harris  died  at  Belmont  in  May  1829.  He  had 
been  colonel  of  the  73rd  Highlanders  since  1800. 

His  descendant,  the  4th  Baron  Harris  (b.  1851),  best  known  as 

a  cricketer,  was  under-secretary  for  India  (1883-1886),  under- 
secretary for  war  (1886-1889)  and  governor  of  Bombay  (1890- 1895). 

See  Rt.  Hon.  S.  Lushington,  Life  of  Lord  Harris  (London,  1840), 
and  the  regimental  histories  of  the  5th  Northumberland  Fusiliers 
and  73rd  Highlanders. 

HARRIS,  JAMES  (1709-1780),  English  grammarian,  was  born 
at  Salisbury  on  the  zoth  of  July  1709.  He  was  educated  at  the 
grammar  school  in  the  Close  at  Salisbury,  and  at  Wadham 
College,  Oxford.  On  leaving  the  university  he  was  entered  at 

Lincoln's  Inn  as  a  student  of  law,  though  not  intended  for  the 
bar.  The  death  of  his  father  in  1733  placed  him  in  possession  of 
an  independent  fortune  and  of  the  house  in  Salisbury  Close.  He 
became  a  county  magistrate,  and  represented  Christchurch  in 
parliament  from  1761  till  his  death,  and  was  comptroller  to  the 
queen  from  1774  to  1780.  He  held  office  under  Lord  Grenville, 
retiring  with  him  in  1765.  The  decided  bent  of  his  mind  had 
always  been  towards  the  Greek  and  Latin  classics;  and  to  the 
study  of  these,  especially  of  Aristotle,  he  applied  himself  with 
unremitting  assiduity  during  a  period  of  fourteen  or  fifteen 
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years.  He  published  in  1744  three  treatises — on  art;  on  music, 
painting  and  poetry;  and  on  happiness.  In  1751  appeared  the 
work  by  which  he  became  best  known,  Hermes,  a  philosophical 
inquiry  concerning  universal  grammar.  He  also  published 
Philosophical  Arrangements  and  Philosophical  Inquiries.  Harris 
was  a  great  lover  of  music,  and  adapted  the  words  for  a  selec- 

tion from  Italian  and  German  composers,  published  by  the 
cathedral  organist,  James  Corfe.  He  died  on  the  22nd  of 
December  1780. 

His  works  were  collected  and  published  in  1801,  by  his  son,  the 
first  earl  of  Malmesbury,  who  prefixed  a  brief  biography. 

HARRIS,  JOEL  CHANDLER  (1848-1908),  American  author, 
was  born  in  Eatonton,  Putnam  county,  Georgia,  on  the  8th  of 

December  1848.  He  started  as  an  apprentice  to  the  printer's 
trade  in  the  office  of  the  Countryman,  a  weekly  paper  published 
on  a  plantation  not  far  from  his  home.  He  then  studied  law, 
and  practised  for  a  short  time  in  Forsyth,  Ga.,  but  soon  took 
to  journalism.  He  joined  the  staff  of  the  Savannah  Daily  News 
in  1871,  and  in  1876  that  of  the  Atlanta  Constitution,  of  which 
he  was  an  editor  from  1890  to  1901,  and  in  this  capacity  did 
much  to  further  the  cause  of  the  New  South.  But  his  most 
distinctive  contribution  to  this  paper,  and  to  American  literature, 
consisted  of  his  dialect  pieces  dealing  with  negro  life  and  folklore. 
His  stories  are  characterized  by  quaint  humour,  poetic  feeling 

and  homely  philosophy;  and  "  Uncle  Remus,"  the  principal 
character  of  most  of  them,  is  a  remarkably  vivid  and  real  creation. 
The  first  collection  of  his  stories  was  published  in  1880  as  Uncle 
Remus:  his  Songs  and  his  Sayings.  Among  his  later  works  are 
Nights  with  Uncle  Remus  (1883),  Mingo  and  Other  Sketches  in 
Black  and  White  (1884),  Free  Joe  and  Other  Georgian  Sketches 
(1887),  Balaam  and  His  Master  and  Other  Sketches  and  Stories 
(1891),  Uncle  Remus  and  His  Friends  (1892),  On  the  Plantation 
(1892),  which  is  partly  autobiographic,  Sister  Jane  (1896),  The 

Chronicles  of  Aunt  Minervy  Ann  (1899),  and  The  Tar- Baby  and 
Other  Rhymes  of  Uncle  Remus  (1904).  More  purely  juvenile  are 
Daddy  Jake  the  Runaway  and  Other  Stories  (1889),  Little  Mr 
Thimblefinger  and  his  Queer  Country  (1894)  and  its  sequel  Mr 
Rabbit  at  Home  (1895),  Aaron  in  the  Wildwoods  (1897),  Plantation 
Pageants  (1899),  Told  by  Uncle  Remus  (1905),  and  Uncle  Remus 

and  Br'er  Rabbit  (1907).  He  was  one  of  the  compilers  of  the 
Life  of  Henry  W.  Grady,  including  his  Writings  and  Speeches 
(1890)  and  wrote  Stories  of  Georgia  (1896),  and  Georgia  from  the 
Invasion  of  De  Soto  to  Recent  Times  (1899).  He  died  in  Atlanta 
on  the  3rd  of  July  1908. 

HARRIS,  JOHN  (c.  1666-1719),  English  writer.  He  is  best 
known  as  the  editor  of  the  Lexicon  technicum,  or  Dictionary 
of  the  Arts  and  Sciences  (1704),  which  ranks  as  the  earliest  of  the 
long  line  of  English  encyclopaedias,  and  as  the  compiler  of  the 
Collection  of  Voyages  and  Travels  which  passes  under  his  name. 
He  was  born  about  1666,  probably  in  Shropshire,  and  was  a 
scholar  of  Trinity  College,  Oxford,  from  1684  to  1688.  He  was 

presented  to  the  vicarage  of  Icklesham  in  Sussex,  and  subse- 
quently to  the  rectory  of  St  Thomas,  Winchelsea.  In  1698  he 

was  entrusted  with  the  delivery  of  the  seventh  series  of  the 

Boyle  lectures — Atheistical  Objections  against  the  Being  of  God 
and  His  Attributes  fairly  considered  and  fully  refuted.  Between 
1702  and  1704  he  delivered  at  the  Marine  Coffee  House  in 
Birchin  Lane  the  mathematical  lectures  founded  by  Sir  Charles 
Cox,  and  advertised  himself  as  a  mathematical  tutor  at  Amen 
Corner.  The  friendship  of  Sir  William  Cowper,  afterwards  lord 
chancellor,  secured  for  him  the  office  of  private  chaplain,  a 
prebend  in  Rochester  cathedral  (1708),  and  the  rectory  of  the 
united  parishes  of  St  Mildred,  Bread  Street  and  St  Margaret 
Moses,  in  addition  to  other  preferments.  He  showed  himself 
an  ardent  supporter  of  the  government,  and  engaged  in  a  bitter 
quarrel  with  the  Rev.  Charles  Humphreys,  who  afterwards  was 
chaplain  to  Dr  Sacheverel.  Harris  was  one  of  the  early  members 
of  the  Royal  Society,  and  for  a  time  acted  as  vice-president. 
At  his  death  on  the  7th  of  September  1719,  he  was  busy 
completing  an  elaborate  History  of  Kent.  He  is  said  to  have 
died  in  poverty  brought  on  by  his  own  bad  management  of  his 
affairs. 

HARRIS,  THOMAS  LAKE  (1823-1906),  American  spiritual- 
istic "prophet,"  was  born  at  Fenny  Stratford  in  Buckinghamshire, 

England,  on  the  isth  of  May  1823.  His  parents  were  Calvinistic 
Baptists,  and  very  poor.  They  settled  at  Utica,  New  York, 
when  Harris  was  five  years  old.  When  he  was  about  twenty 
Harris  became  a  Universalist  preacher,  and  then  aSwedenborgian. 
He  became  associated  about  1847  with  a  spiritualist  of  indifferent 
character  named  Davis.  After  Davis  had  been  publicly  exposed, 
Harris  established  a  congregation  in  New  York.  About  1850 
he  professed  to  receive  inspirations,  and  published  some  long 
poems.  He  had  the  gift  of  improvisation  in  a  very  high  degree. 
About  1859  he  preached  in  London,  and  is  described  as  a  man 

"  with  low,  black  eyebrows,  black  beard,  and  sallow  countenance." 
He  was  an  effective  speaker,  and  his  poetry  was  admired  by 
many;  Alfred  Austin  in  his  book  The  Poetry  of  the  Period  even 
devoted  a  chapter  to  Harris.  He  founded  in  1861  a  community 
at  Wassaic,  New  York,  and  opened  a  bank  and  a  mill,  which 
he  superintended.  There  he  was  joined  by  about  sixty  converts, 
including  five  orthodox  clergymen,  some  Japanese  people,  some 
American  ladies  of  position,  and  especially  by  Laurence  Oliphant 

(q.ii.)  with  his  wife  and  mother.  The  community — the  Brother- 
hood of  the  New  Life— decided  to  settle  at  the  village  of  Brocton 

on  the  shore  of  Lake  Erie.  Harris  established  there  a  wine- 
making  industry.  In  reply  to  the  objections  of  teetotallers  he 
said  that  the  wine  prepared  by  himself  was  filled  with  the 
divine  breath  so  that  all  noxious  influences  were  neutralized. 
Harris  also  built  a  tavern  and  strongly  advocated  the  use  of 

tobacco.  He  exacted  complete  surrender  from  his  disciples — 
even  the  surrender  of  moral  judgment.  He  taught  that  God 

was  bi-sexual,  and  apparently,  though  not  in  reality,  that  the 
rule  of  society  should  be  one  of  married  celibacy.  He  professed 
to  teach  his  community  a  change  in  the  mode  of  respiration 
which  was  to  be  the  visible  sign  of  possession  by  Christ  and  the 
seal  of  immortality.  The  Oliphants  broke  away  from  therestraint 
about  1881,  charging  him  with  robbery  and  succeeding  in  getting 
back  from  him  many  thousands  of  pounds  by  legal  proceedings. 
But  while  losing  faith  in  Harris  himself,  they  did  not  abandon 

his  main  teaching.  In  Laurence  Oliphant's  novel  Masollam 
his  view  of  Harris  will  be  found.  Briefly,  he  held  that  Harris 
was  originally  honest,  greatly  gifted,  and  possessed  of  certain 
psychical  powers.  But  in  the  end  he  came  to  practise  unbridled 
licence  under  the  loftiest  pretensions,  made  the  profession  of 
extreme  disinterestedness  a  cloak  to  conceal  his  avarice,  and 
demanded  from  his  followers  a  blind  and  supple  obedience. 
Harris  in  1876  discontinued  for  a  time  public  activities,  but 
issued  to  a  secret  circle  books  of  verse  dwelling  mainly  on  sexual 
questions.  On  these  his  mind  ran  from  the  first.  In  1891  he 
announced  that  his  body  had  been  renewed,  and  that  he  had 

discovered  the  secret  of  the  resuscitation  of  humanity.  He  pub- 
lished a  book,  Lyra  triumphalis,  dedicated  to  A.  C.  Swinburne. 

He  also  made  a  third  marriage,  and  visited  England  intending 
to  remain  there.  He  was  called  back  by  a  fire  which  destroyed 
large  stocks  of  his  wine,  and  remained  in  New  York  till  1903, 
when  he  visited  Glasgow.  His  followers  believed  that  he  had 
attained  the  secret  of  immortal  life  on  earth,  and  after  his  death 
on  the  23rd  of  March  1906  declared  that  he  was  only  sleeping. 
It  was  three  months  before  it  was  acknowledged  publicly  that 
he  was  really  dead.  There  can  be  little  or  no  doubt  as  to  the 
real  character  of  Harris.  His  teaching  was  esoteric  in  form,  but 
is  a  thinly  veiled  attempt  to  alter  the  ordering  of  sexual  relations. 

The  authoritative  biography  from  the  side  of  his  disciples  is  the 
Life  byA.  A.  Cuthbert,  published  in  Glasgow  in  1908.  It  is  full  of  the 
jargon  of  Harris's  sect,  but  contains  some  biographical  facts  as  well 
as  many  quotations.  Mrs  Oliphant's  Life  of  Laurence  Oliphant 
(1891)  has  not  been  shaken  in  any  important  particular,  and  Oli- 

phant's own  portrait  of  Harris  in  Masollam  is  apparently  unexag- 
gerated.  But  Harris  had  much  personal  magnetism,  unbounded 
self-confidence,  along  with  endless  fluency,  and  to  the  last  was 
believed  in  by  some  disciples  of  character  and  influence.  (W.  R.  Ni.) 

HARRIS,  SIR  WILLIAM  SNOW  (1701-1867),  English 
electrician,  was  descended  from  an  old  family  of  solicitors  at 
Plymouth,  where  he  was  born  on  the  ist  of  April  1791.  He 
received  his  early  education  at  the  Plymouth  grammar-school, 
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and  completed  a  course  of  medical  studies  at  the  university  of 
Edinburgh,  after  which  he  established  himself  as  a  general 
medical  practitioner  in  Plymouth.  On  his  marriage  in  1824  he 
resolved  to  abandon  his  profession  on  account  of  its  duties 
interfering  too  much  with  his  favourite  study  of  electricity.  As 
early  as  1820  he  had  invented  a  new  method  of  arranging  the 
lightning  conductors  of  ships,  the  peculiarity  of  which  was  that 
the  metal  was  permanently  fixed  in  the  masts  and  extended 
throughout  the  hull;  but  it  was  only  with  great  difficulty,  and 
not  till  nearly  thirty  years  afterwards,  that  his  invention  was 
adopted  by  the  government  for  the  royal  navy.  In  1826  he 

read  a  paper  before  the  Royal  Society  "  On  the  Relative  Powers  of 
various  Metallic  Substances  as  Conductors  of  Electricity,"  which 
led  to  his  being  elected  a  fellow  of  the  society  in  1831.  Subse- 

quently, in  1834, 1836  and  1839,  he  read  before  the  society  several 
valuable  papers  on  the  elementary  laws  of  electricity,  and  he 
also  communicated  to  the  Royal  Society  of  Edinburgh  various 
interesting  accounts  of  his  experiments  and  discoveries  in  the 
same  field  of  inquiry.  In  1835  he  received  the  Copley  gold 
medal  from  the  Royal  Society  for  his  papers  on  the  laws  of 
electricity  of  high  tension,  and  in  1839  he  was  chosen  to  deliver 
the  Bakerian  lecture.  Meanwhile,  although  a  government 
commission  had  recommended  the  general  adoption  of  his 
conductors  in  the  royal  navy,  and  the  government  had  granted 

him  an  annuity  of  £300  "in  consideration  of  services  in  the 
cultivation  of  science,"  the  naval  authorities  continued  to  offer 
various  objections  to  his  invention;  to  aid  in  removing  these 
he  in  1843  published  his  work  on  Thunderstorms,  and  also  about 
the  same  time  contributed  a  number  of  papers  to  the  Nautical 
Magazine  illustrative  of  damage  by  lightning.  His  system  was 
actually  adopted  in  the  Russian  navy  before  he  succeeded  in 
removing  the  prejudices  against  it  in  England,  and  in  1845  the 
emperor  of  Russia,  in  acknowledgment  of  his  services,  presented 
him  with  a  valuable  ring  and  vase.  At  length,  the  efficiency  of 
his  system  being  acknowledged,  he  received  in  1847  the  honour 
of  knighthood,  and  subsequently  a  grant  of  £5000.  After  suc- 

ceeding in  introducing  his  invention  into  general  use  Harris 
resumed  his  labours  in  the  field  of  original  research,  but  as  he 
failed  to  realize  the  advances  that  had  been  made  by  the  new 
school  of  science  his  application  resulted  in  no  discoveries  of 
much  value.  His  manuals  of  Electricity,  Galvanism  and 
Magnetism,  published  between  1848  and  1856,  were,  however, 
written  with  great  clearness,  and  passed  through  several  editions. 
He  died  at  Plymouth  on  the  22nd  of  January  1867,  while  having 
in  preparation  a  Treatise  on  Frictional  Electricity,  which  was 
published  posthumously  in  the  same  year,  with  a  memoir  of  the 
author  by  Charles  Tomlinson. 

HARRIS,  WILLIAM  TORREY  (1835-1909),  American  edu- 
cationist, was  born  in  North  Killingly,  Connecticut,  on  the 

xoth  of  September  1835.  He  studied  at  Phillips  Andover 
Academy,  Andover,  Massachusetts,  and  entered  Yale,  but  left 
in  his  junior  year  (1857)  to  accept  a  position  as  a  teacher  of 
shorthand  in  the  St  Louis,  Missouri,  public  schools.  Advancing 
through  the  grades  of  principal  and  assistant  superintendent, 
he  was  city  superintendent  of  schools  from  1867  until  1880.  In 
1858,  under  the  stimulus  of  Henry  C.  Brockmeyer,  Harris 
became  interested  in  modern  German  philosophy  in  general, 
and  in  particular  in  Hegel,  whose  works  a  small  group,  gather- 

ing about  Harris  and  Brockmeyer,  began  to  study  in  1859. 
From  1867  to  1893  Harris  edited  The  Journal  of  Speculative 
Philosophy  (22  vols.),  which  was  the  quarterly  organ  of  the 
Philosophical  Society  founded  in  1866.  The  Philosophical 
Society  died  out  before  1874,  when  Harris  founded  in  St  Louis 
a  Kant  Club,  which  lived  for  fifteen  years.  In  1873,  with  Miss 
Susan  E.  Blow,  he  established  in  St  Louis  the  first  permanent 
public-school  kindergarten  in  America.  He  represented  the 
United  States  Bureau  of  Education  at  the  International  Con- 

gress of  Educators  at  Brussels  in  1880.  In  1889  he  represented 
the  United  States  Bureau  of  Education  at  the  Paris  Exposition, 
and  from  1889  to  1906  was  United  States  commissioner  of 
education.  In  1899  the  university  of  Jena  gave  him  the  honorary 
degree  of  Doctor  of  Philosophy  for  his  work  on  Hegel.  In  1906 

the  Carnegie  Foundation  for  the  Advancement  of  Teaching 
conferred  upon  him  "as  the  first  man  to  whom  such  recognition 
for  meritorious  service  is  given,  the  highest  retiring  allowance 
which  our  rules  will  allow,  an  annual  income  of  $3000."  Besides 
being  a  contributor  to  the  magazines  and  encyclopedias  on 
educational  and  philosophical  subjects,  he  wrote  An  Intro- 

duction to  the  Study  of  Philosophy  (1889);  The  Spiritual  Sense 
of  Dante's  Divina  Commedia  (1889);  Hegel's  Logic  (1890); and  Psychologic  Foundations  of  Education  (1898);  and  edited 
Appleton's  International  Education  Series  and  Webster's  Inter- 

national Dictionary.  He  died  on  the  sth  of  November  1909. 
See  Henry  R.  Evans,  "A  List  of  the  Writings  of  William  Torrey 

Harris '  in  the  Report  of  the  Commissioner  of  Education  for  1007 vol.  i.  (Washington,  1908). 

HARRISBURG,  the  capital  of  Pennsylvania,  U.S.A.,  and  the 
county-seat  of  Dauphin  county,  on  the  E.  bank  of  the  Susque- 
hanna  river,  about  105  m.  W.  by  N.  of  Philadelphia.  Pop. 
(189°),  39,38s;  (i9°°),  50,167,  of  whom  2493  were  foreign-born 
and  4107  were  negroes;  (1910  census)  64,186.  It  is  served  by 
the  Pennsylvania,  the  Philadelphia  &  Reading,  the  Northern 
Central  and  the  Cumberland  Valley  railways;  and  the  Pennsyl- 

vania canal  gives  it  water  communication  with  the  ocean.  The 
river  here  is  a  mile  wide,  and  is  ordinarily  very  shallow  and 
dotted  with  islets,  but  rises  from  4  to  6  ft.  after  a  moderate  rain; 
it  is  spanned  by  several  bridges. 

The  city  lies  for  the  most  part  on  the  E.  slope  of  a  hill  extend- 
ing from  the  river  bank,  several  feet  in  height,  across  the  Penn- 

sylvania canal  to  Paxton  Creek.  Front  Street,  along  the  river, 
is  part  of  a  parkway  connecting  the  park  system  with  which  the 
city  is  encircled.  Overlooking  it  are  the  finest  residences,  among 

them  the  governor's  mansion.  State  Street,  120  ft.  in  width, 
runs  at  right  angles  with  Front  Street  through  the  business 
centre  of  the  city,  being  interrupted  by  the  Capitol  Park  (about 

16  acres).  The  Capitol,1  dedicated  in  1906,  was  erected  to  re- 
place one  burned  in  1897;  it  is  a  fine  building,  with  a  dome 

modelled  after  St  Peter's  at  Rome.  At  the  main  entrance  are 
bronze  doors,  decorated  in  relief  with  scenes  from  the  state's 
history;  the  floor  of  the  rotunda  is  of  tiles  made  at  Doylestown, 
in  the  style  of  the  pottery  made  by  early  Moravian  settlers,  and 

illustrating  the  state's  resources;  the  Senate  Chamber  and  the 
House  Chamber  have  stained-glass  windows  by  W.  B.  van  Ingen 
and  mural  paintings  by  Edwin  A.  Abbey,  who  painted  a  series, 

"  The  Development  of  the  Law,"  for  the  Supreme  Court  room 
in  the  eastern  wing  and  decorated  the  rotunda.  The  mural 
decorations  of  the  south  corridor,  by  W.  B.  van  Ingen,  portray 

the  state's  religious  sects;  those  in  the  north  corridor,  by  John 
W.  Alexander,  represent  the  changes  in  the  physical  and  material 
character  of  the  state;  and  there  is  a  frieze  by  Miss  Violet 

Oakley,  "  The  Founding  of  the  State  of  Liberty  Spiritual," 
in  the  governor's  reception  room.  Two  heroic  groups  of 
statuary  for  the  building  were  designed  by  George  Grey  Barnard. 
The  state  library  in  the  Capitol  contains  about  150,000  volumes. 
In  the  same  park  is  also  a  monument  105  ft.  high  erected  in 

1  For  this  building  the  legislature  in  1901  appropriated  $4,000,000, 
stipulating  that  it  should  be  completed  before  the  1st  of  January 
1907,  It  was  completed  by  that-time,  the  net  expenditure  of  the 
building  commission  being  about  $3,970,000.  Although  the  legis- 

lature had  made  no  provision  for  furniture  and  decoration,  the  state 
Board  of  Public  Grounds  and  Buildings  (governor,  auditor-general 
and  treasurer)  undertook  to  complete  the  furnishing  and  decoration 
of  the  building  within  the  stipulated  time,  and  paid  out  for  that 
purpose  more  than  $8,600,000.  In  May  1906  a  new  treasurer  entered 
office,  who  discovered  that  many  items  for  furniture  and  decoration 
were  charged  twice,  once  at  a  normal  and  again  at  a  remarkably  high 
figure.  In  1907  the  legislature  appointed  a  committee  to  investigate 

the  charge  of  fraud.  The  committee's  decision  was  that  the  Board 
of  Grounds  and  Buildings  was  not  authorized  to  let  the  decorating 
and  furnishing  of  the  state  house;  that  it  had  illegally  authorized 
certain  expenditures;  and  that  architect  and  contractors  had  made 
fraudulent  invoices  and  certificates.  Various  indictments  were 
found :  in  the  first  trial  for  conspiracy  in  the  making  and  delivering 
of  furniture  the  contractor  and  the  former  auditor-general,  state 
treasurer  and  superintendent  of  public  grounds  and  buildings  were 

convicted  and  in  December  1908  were  sentenced  to  two  years' 
imprisonment  and  fined  $500  each;  in  1910  a  suit  was  brought  for 
the  recovery  of  about  $5,000,000  from  those  responsible. 
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1868  to  the  memory  of  the  soldiers  who  fell  in  the  Mexican  War; 
it  has  a  column  of  Maryland  marble  76  ft.  high,  which  is  sur- 

mounted by  an  Italian  marble  statue  of  Victory,  executed  in 
Rome.  At  the  base  of  the  monument  are  muskets  used  by 
United  States  soldiers  in  that  war  and  guns  captured  at  Cerro 

Gordo.  In  State  Street  is  the  Dauphin  County  Soldiers'  monu- 
ment, a  shaft  10  ft.  sq.  at  the  base  and  no  ft.  high,  with  a  pyra- 
midal top. 

For  several  years  prior  to  1902  Harrisburg  suffered  much  from 
impure  water,  a  bad  sewerage  system,  and  poorly  paved  and 
dirty  streets.  In  that  year,  however,  a  League  for  Municipal 
Improvements  was  formed;  in  February  1902  a  loan  of 
$1,000,000  for  municipal  improvements  was  voted,  landscape 
gardeners  and  sewage  engineers  were  consulted,  and  a  non- 
partisan  mayor  was  elected,  under  whom  great  advances  were 
made  in  street  cleaning  and  street  paving,  a  new  nitration  plant 
was  completed,  the  river  front  was  beautified  and  protected 
from  flood,  sewage  was  diverted  from  Paxton  Creek,  and  the 
development  of  an  extensive  park  system  was  undertaken. 

Harrisburg's  charitable  institutions  include  a  city  hospital, 
a  home  for  the  friendless,  a  children's  industrial  home,  and 
a  state  lunatic  hospital  (1845).  The  city  is  the  seat  of  a  Roman 
Catholic  bishopric.  Both  coal  and  iron  ore  abound  in  the 

vicinity,  and  the  city  has  numerous  manufacturing  establish- 
ments. The  value  of  its  factory  products  in  1905  .was 

$17,146,338  (14-3%  more  than  in  1900),  the  more  import- 
ant being  those  of  steel  works  and  rolling  mills  ($4,528,907), 

blast  furnaces,  steam  railway  repair  shops,  cigar  and  cigarette 
factories  ($1,258,498),  foundries  and  machine  shops  ($953,617), 
boot  and  shoe  factories  ($922,568),  flouring  and  grist  mills, 

slaughtering  and  meat-packing  establishments  and  silk  mills. 
Harrisburg  was  named  in  honour  of  John  Harris,  who,  upon 

coming  into  this  region  to  trade  early  in  the  i8th  century,  was 
attracted  to  the  site  as  an  easy  place  at  which  to  ford  the  Susque- 
hanna,  and  about  1726  settled  here.  He  was  buried  in  what  is 
now  Harris  Park,  where  he  erected  the  first  building,  a  small  hut, 

within  the  present  limits  of  Harrisburg.  In  1753  his  son  estab- 

lished a  ferry  over  the  river,  and  the  place  was  called  Harris's 
Ferry  until  1785,  when  the  younger  Harris  laid  out  the  town  and 
named  it  Harrisburg.  In  the  same  year  it  was  made  the  county- 
seat  of  the  newly  constituted  county  of  Dauphin,  and  its  name  was 
changed  to  Louisburg;  but  when,  in  1791,  it  was  incorporated 
as  a  borough,  the  present  name  was  again  adopted.  In  1812, 

after  an  effort  begun  twenty-five  years  before,  it  was  made  the 
capital  of  the  state;  and  in  1860  it  was  chartered  as  a  city.  In 
the  summer  of  1827,  through  the  persistent  efforts  of  persons 
most  interested  in  the  woollen  manufactures  of  Massachusetts 
and  other  New  England  states  to  secure  legislative  aid  for  that 

industry,  a  convention  of  about  100  delegates — manufacturers, 
newspaper  men  and  politicians — was  held  in  Harrisburg,  and 
the  programme  adopted  by  the  convention  did  much  to  bring 
about  the  passage  of  the  famous  high  tariff  act  of  1828. 
HARRISMITH,  a  town  in  the  Orange  Free  State,  60  m.  N.W. 

by  rail  of  Ladysmith,  Natal,  and  240  m.  N.E.  of  Bloemfontein 
via  Bethlehem.  Pop.  (1904)  8300  (including  troops  1921).  It  is 
built  on  the  banks  of  the  Wilge,  5250  ft.  above  the  sea  and  some 
20  m.  W.  of  the  Drakensberg.  Three  miles  N.  is  the  Platberg, 
a  table-shaped  mountain  rising  2000  ft.  above  the  town,  whence 
an  excellent  supply  of  water  is  derived.  The  town  is  well  laid 
out  and  several  of  the  streets  are  lined  with  trees.  Most  of  the 
houses  are  built  of  white  stone  quarried  in  the  neighbourhood. 
The  Kaffirs,  who  numbered  in  1904  3483,  live  in  a  separate 
location.  Harrismith  has  a  dry,  bracing  climate  and  enjoys  a 
high  reputation  in  South  Africa  as  a  health  resort.  It  serves 
one  of  the  best-watered  and  most  fertile  agricultural  and  pastoral 
districts  of  the  province,  of  which  it  is  the  chief  eastern  trading 
centre.  Wool  and  hides  are  the  principal  exports. 

Harrismith  was  founded  in  1849,  the  site  first  chosen  being  on 
the  Elands  river,  where  the  small  town  of  Aberfeldig  now  is; 
but  the  advantages  of  the  present  site  soon  became  apparent 
and  the  settlement  was  removed.  The  founders  were  Sir  Harry 
Smith  (after  whom  the  town  is  named),  then  governor  of  Cape 

Colony,  and  Major  Henry  D.  Warden,  at  that  time  British 
resident  at  Bloemfontein,  whose  name  is  perpetuated  in  that 
of  the  principal  street.  In  a  cave  about  2  m.  from  the  town  are 
well-preserved  Bushman  paintings. 

HARRISON,  BENJAMIN  (1833-1901),  the  twenty-third 
president  of  the  United  States,  was  born  at  North  Bend,  near 
Cincinnati,  Ohio,  on  the  2oth  of  August  1833.  His  great- 

grandfather, Benjamin  Harrison  of  Virginia  (c.  1740-1791),  was 
a  signer  of  the  Declaration  of  Independence.  His  grandfather, 

William  Henry  Harrison  (1773-1841),  was  ninth  president  of 
the  United  States.  His  father,  John  Scott  Harrison  (1804-1878), 
represented  his  district  in  the  national  House  of  Representatives 

in  1853-1857.  Benjamin's  youth  was  passed  upon  the  ancestral 
farm,  and  as  opportunity  afforded  he  attended  school  in  the  log 
school-house  near  his  home.  He  was  prepared  for  college  by  a 
private  tutor,  studied  for  two  years  at  the  Farmers'  College, 
near  Cincinnati,  and  in  1852  graduated  from  Miami  University, 
at  that  time  the  leading  educational  institution  in  the  State  of 
Ohio.  From  his  youth  he  was  diligent  in  his  studies  and  a 
great  reader,  and  during  his  college  life  showed  a  marked  talent 
for  extemporaneous  speaking.  He  pursued  the  study  of  law, 
partly  in  the  office  of  Bellamy  Storer  (1798-1875),  a  leading 
lawyer  and  judge  of  Cincinnati,  and  in  1853  he  was  admitted 
to  the  bar.  At  the  age  of  twenty-one  he  removed  to  Indianapolis. 
He  had  but  one  acquaintance  in  the  place,  the  clerk  of  the  federal 
court,  who  permitted  him  to  occupy  a  desk  in  his  office  and 
place  at  the  door  his  sign  as  a  lawyer.  Waiting  for  professional 
business,  he  was  content  to  act  as  court  crier  for  two  dollars 
and  a  half  a  day;  but  he  soon  gave  indications  of  his  talent,  and 
his  studious  habits  and  attention  to  his  cases  rapidly  brought 
him  clients.  Within  a  few  years  he  took  rank  among  the  leading 
members  of  the  profession  at  a  bar  which  included  some  of  the 

ablest  lawyers  of  the  country.  His  legal  career  was  early  inter- 
rupted by  the  Civil  War.  His  whole  heart  was  enlisted  in  the 

anti-slavery  cause,  and  during  the  second  year  of  the  war  he 
accepted  a  commission  from  the  governor  of  the  state  as  second- 
lieutenant  and  speedily  raised  a  regiment.  He  became  its 
colonel,  and  as  such  continued  in  the  Union  Army  until  the  close 
of  the  war,  and  on  the  23rd  of  January  1865  was  breveted  a 

brigadier-general  of  volunteers  for  "  ability  and  manifest  energy 
and  gallantry  in  command  of  brigade."  He  participated  with 
his  regiment  in  various  engagements  during  General  Don  Carlos 

Buell's  campaigns  in  Kentucky  and  Tennessee  in  1862  and  1863; 
took  part  in  General  W.  T.  Sherman's  march  on  Atlanta  in  1864 
and  in  the  Nashville  campaign  of  the  same  year;  and  was 

transferred  early  in  1865  to  Sherman's  army  in  its  march  through 
the  Carolinas.  As  the  commander  of  a  brigade  he  served  with 
particular  distinction  in  the  battles  of  Kenesaw  Mountain 

(June  29~July  3,  1864),  Peach  Tree  Creek  (2oth  of  July  1864) 
and  Nashville  (i5th-i6th  of  December  1864). 

Allowing  for  this  interval  of  military  service,  he  applied 

himself  exclusively  for  twenty-four  years  to  his  legal  work. 
The  only  office  he  held  was  that  of  reporter  of  the  supreme  court 

of  Indiana  for  two  terms  (1860-1862  and  1864-1868),  and  this 
was  strictly  in  the  line  of  his  profession.  He  was  a  devoted 
member  of  the  Republican  party,  but  not  a  politician  in  the 
strict  sense.  Once  he  became  a  candidate  for  governor,  in  1876, 
but  his  candidature  was  a  forlorn  hope,  undertaken  from  a  sense 
of  duty  after  the  regular  nominee  had  withdrawn.  He  took 
a  deep  interest  in  the  campaign  which  resulted  in  the  election 
of  James  A.  Garfield  as  president,  and  was  offered  by  him  a 
place  in  his  cabinet;  but  this  he  declined,  having  been  elected 
a  member  of  the  United  States  Senate,  in  which  he  took  his  seat 
on  the  4th  of  March  1881.  He  was  chairman  of  the  committee 
on  territories,  and  took  an  active  part  in  urging  the  admission 
as  states  of  North  Dakota,  South  Dakota,  Washington,  Idaho 
and  Montana,  which  finally  came  into  the  Union  during  his 
presidency.  He  served  also  on  the  committee  of  military  and 
Indian  affairs,  the  committee  on  foreign  relations  and  others, 
was  prominent  in  the  discussion  of  matters  brought  before  the 
Senate  from  these  committees,  advocated  the  enlargement  of 
the  navy  and  the  reform  of  the  civil  service,  and  opposed  the 
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pension  veto  messages  of  President  Cleveland.  Having  failed  to 
secure  a  re-election  to  the  Senate  in  1887,  Harrison  was  nominated 

by  the  Republican  party  for  the  presidency  in  1888,  and  defeated 
Grover  Cleveland,  the  candidate  of  the  Democratic  party, 

receiving  233  electoral  votes  to  Cleveland's  168.  Among  the measures  and  events  distinguishing  his  term  as  president  were 

the  following:  The  meeting  of  the  Pan-American  Congress  at 
Washington;  the  passage  of  the  McKinley  Tariff  Bill  and  of  the 
Sherman  Silver  Bill  of  1890;  the  suppressing  of  the  Louisiana 
Lottery;  the  enlargement  of  the  navy;  further  advance  in 
civil  service  reform;  the  convocation  by  the  United  States  of  an 
international  monetary  conference;  the  establishment  of 
commercial  reciprocity  with  many  countries  of  America  and 
Europe;  the  peaceful  settlement  of  a  controversy  with  Chile; 
the  negotiation  of  a  Hawaiian  Annexation  Treaty,  which, 
however,  before  its  ratification,  his  successor  withdrew  from  the 
Senate;  the  settlement  of  difficulties  with  Germany  concerning 
the  Samoan  Islands,  and  the  adjustment  by  arbitration  with 
Great  Britain  of  the  Bering  Sea  fur-seal  question.  His  adminis- 

tration was  marked  by  a  revival  of  American  industries  and  a 
reduction  of  the  public  debt,  and  at  its  conclusion  the  country 

'  was  left  in  a  condition  of  prosperity  and  on  friendly  terms  with 
foreign  nations.  He  was  nominated  by  his  party  in  1892  for 
re-election,  but  was  defeated  by  Cleveland,  this  result  being  due, 
at  least  in  part,  to  the  labour  strikes  which  occurred  during  the 
presidential  campaign  and  arrayed  the  labour  unions  against  the 
tariff  party. 

After  leaving  public  life  he  resumed  the  practice  of  the  law, 
and  in  1898  was  retained  by  the  government  of  Venezuela  as  its 
leading  counsel  in  the  arbitration  of  its  boundary  dispute  with 
Great  Britain.  In  this  capacity  he  appeared  before  the  inter- 

national tribunal  of  arbitration  at  Paris  in  1899,  worthily  main- 
taining the  reputation  of  the  American  bar.  After  the  Spanish- 

American  War  he  strongly  disapproved  of  the  colonial  policy 
of  his  party,  which,  however,  he  continued  to  support.  He 
occupied  a  portion  of  his  leisure  in  writing  a  book,  entitled 
This  Country  of  Ours  (1897),  treating  of  the  organization  and 
administration  of  the  government  of  the  United  States,  and  a 
collection  of  essays  by  him  was  published  posthumously,  in 
1901,  under  the  title  Views  of  an  Ex-President.  He  died  at 

Indianapolis  on  the  i3th  of  March  1901.  Harrison's  distinguish- 
ing trait  of  character,  to  which  his  success  is  to  be  most  largely 

attributed,  was  his  thoroughness.  He  was  somewhat  reserved 
in  manner,  and  this  led  to  the  charge  in  political  circles  that  he 
was  cold  and  unsympathetic;  but  no  one  gathered  around  him 
more  devoted  and  loyal  friends,  and  his  dignified  bearing  in  and 
out  of  office  commanded  the  hearty  respect  of  his  countrymen. 

President  Harrison  was  twice  married;  in  1853  to  Miss 
Caroline  Lavinia  Scott,  by  whom  he  had  a  son  and  a  daughter, 
and  in  1896  to  Mrs  Mary  Scott  Lord  Dimmock,  by  whom  he  had 
a  daughter. 

A  "  campaign  "  biography  was  published  by  Lew  Wallace  (Phila- 
delphia, 1888),  and  a  sketch  of  his  life  may  be  found  in  Presidents 

of  the  United  States  (New  York,  1894),  edited  by  James  Grant 
Wilson.  (J.  W.  Fo.) 

HARRISON,  FREDERIC  (1831-  ),  English  jurist  and 
historian,  was  born  in  London  on  the  i8th  of  October  1831. 
Members  of  his  family  (originally  Leicestershire  yeomen)  had 
been  lessees  of  Sutton  Place,  Guildford,  of  which  he  wrote  an 
interesting  account  (Annals  of  an  Old  Manor  House,  1893).  He 

was  educated  at  King's  College  school  and  at  Wadham  College, 
Oxford,  where,  after  taking  a  first-class  in  Literae  Humaniores  in 
1853,  he  became  fellow  and  tutor.  He  was  called  to  the  bar  in 
1858,  and,  in  addition  to  his  practice  in  equity  cases,  soon  began 
to  distinguish  himself  as  an  effective  contributor  to  the  higher- 
class  reviews.  Two  articles  in  the  Westminster  Review,  one  on 
the  Italian  question,  which  procured  him  the  special  thanks  of 
Cavour,  the  other  on  Essays  and  Reviews,  which  had  the  probably 
undesigned  effectof  stimulating  the  attack  on  the  book,  attracted 
especial  notice.  A  few  years  later  Mr  Harrison  worked  at  the 
codification  of  the  law  with  Lord  Westbury,  of  whom  he  con- 

tributed an  interesting  notice  to  Nash's  biography  of  the  chan- 

cellor. His  special  interest  in  legislation  for  the  working  classes 

led  him  to  be  placed  upon  the  Trades  Union  Commission  of  1867- 
1869;  he  was  secretary  to  the  commission  for  the  digest  of  the 

law,  1869-1870;  and  was  from  1877  to  1889  professor  of  juris- 
prudence and  international  law  under  the  council  of  legal  educa- 

tion. A  follower  of  the  positive  philosophy,  but  in  conflict  with 
Richard  Congreve  (q.i>.)  as  to  details,  he  led  the  Positivists  who 
split  off  and  founded  Newton  Hall  in  1881,  and  he  was  president 
of  the  English  Positivist  Committee  from  1880  to  1905;  he  was 
also  edifor  and  part  author  of  the  Positivist  New  Calendar  of 
Great  Men  (1892),  and  wrote  much  on  Comte  and  Positivism.  Of 
his  separate  publications,  the  most  important  are  his  lives  of 
Cromwell  (1888),  William  the  Silent,  (1897),  Ruskin  (1902),  and 
Chatham  (1905);  his  Meaning  of  History  (1862;  enlarged  1894) 
and  Byzantine  History  in  the  Early  Middle  Ages  (1900);  and 
his  essays  on  Early  Victorian  Literature  (1896)  and  The  Choice 
of  Books  (1886)  are  remarkable  alike  for  generous  admiration 

and  good  sense.  In  1904  he  published  a  "  romantic  mono- 
graph "  of  the  roth  century,  Theophano,  and  in  1906  a  verse 

tragedy,  Nicephorus.  An  advanced  and  vehement  Radical  in 
politics  and  Progressive  in  municipal  affairs,  Mr  Harrison  in  1886 
stood  unsuccessfully  for  parliament  against  Sir  John  Lubbock 
for  London  University.  In  1889  he  was  elected  an  alderman 
of  the  London  County  Council,  but  resigned  in  1893.  In  1870 
he  married  Ethel  Berta,  daughter  of  Mr  William  Harrison,  by 
whom  he  had  four  sons.  George  Gissing,  the  novelist,  was  at 
one  time  their  tutor;  and  in  1905  Mr  Harrison  wrote  a  preface 

to  Gissing's  Veranilda  (see  also  Mr  Austin  Harrison's  article  on 
Gissing  in  the  Nineteenth  Century,  September  1906).  As  a  relig- 

ious teacher,  literary  critic,  historian  and  jurist,  Mr  Harrison 
took  a  prominent  part  in  the  life  of  his  time,  and  his  writings, 
though  often  violently  controversial  on  political  and  social 
subjects,  and  in  their  judgment  and  historical  perspective 
characterized  by  a  modern  Radical  point  of  view,  are  those  of  an 
accomplished  scholar,  and  of  one  whose  wide  knowledge  of 
literature  was  combined  with  independence  of  thought  and 
admirable  vigour  of  style.  In  1907  he  published  The  Creed  of  a 

Layman,' Apologia  pro  fide  mea,  in  explanation  of  his  religious 

position. HARRISON,  JOHN  (1693-1776),  English  horologist,  was  the 
son  of  a  carpenter,  and  was  born  at  Faulby,  near  Pontefract 
in  Yorkshire,  in  the  year  1693.  Thence  his  father  and  family 
removed  in  1700  to  Barrow  in  Lincolnshire.  Young  Harrison 

at  first  learned  his  father's  trade,  and  worked  at  it  for  several 
years,  at  the  same  time  occasionally  making  a  little  money  by 
land-measuring  and  surveying.  The  bent  of  his  mind,  however, 
was  towards  mechanical  pursuits.  In  1 7 1 5  he  made  a  clock  with 
wooden  wheels,  which  is  in  the  patent  museum  at  South 

Kensington,  and  in  1726  he  devised  his  ingenious  "  gridiron 
pendulum,"  which  maintains  its  length  unaltered  in  spite  of 
variations  of  temperature  (see  CLOCK).  Another  invention  of 
his  was  a  recoil  clock  escapement  in  which  friction  was  reduced 
to  a  minimum,  and  he  was  the  first  to  employ  the  commonly 

used  and  effective  form  of  "  going  ratchet,"  which  is  a  spring 
arrangement  for  keeping  the  timepiece  going  at  its  usual  rate 
during  the  interval  of  being  wound  up. 

In  Harrison's  time  the  British  government  had  become  fully 
alive  to  the  necessity  of  determining  more  accurately  the  longi- 

tude at  sea.  For  this  purpose  they  passed  an  act  in  1713  offering 
rewards  of  £10,000,  £15,000  and  £20,000  to  any  who  should 
construct  chronometers  that  would  determine  the  longitude 
within  60,  40  and  30  m.  respectively.  Harrison  applied  himself 
vigorously  to  the  task,  and  in  1735  went  to  the  Board  of  Longi- 

tude with  a  watch  which  he  also  showed  to  Edmund  Halley, 
George  Graham  and  others.  Through  their  influence  he  was 

allowed  to  proceed  in  a  king's  ship  to  Lisbon  to  test  it;  and  the 
result  was  so  satisfactory  that  he  was  paid  £500  to  carry  out 
further  improvements.  Harrison  worked  at  the  subject  with  the 
utmost  perseverance,  and,  after  making  several  watches,  went  up 
to  London  in  1761  with  one  which  he  considered  almost  perfect. 
His  son  William  was  sent  on  a  voyage  to  Jamaica  to  test  it ;  and, 
on  his  return  to  Portsmouth  in  1762,  it  was  found  to  have  lost 
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only  i  minute  54!  seconds.  This  was  surprisingly  accurate,  as  it 
determined  the  longitude  within  18  m.,  and  Harrison  claimed  the 
full  reward  of  £20,000;  but  though  from  time  to  time  he  received 
sums  on  account,  it  was  not  till  1773  that  he  was  paid  in  full. 
In  these  watches  compensation  for  changes  of  temperature  was 

applied  for  the  first  time  by  means  of  a  "  compensation-curb," 
designed  to  alter  the  effective  length  of  the  balance-spring  in 
proportion  to  the  expansion  or  contraction  caused  by  variations 
of  temperature.  Harrison  died  in  London  on  the  24th  of  March 
1776.  His  want  of  early  education  was  felt  by  him  greatly 
throughout  life.  He  was  unfortunately  never  able  to  express  his 
ideas  clearly  in  writing,  although  in  conversation  he  could  give 
a  very  precise  and  exact  account  of  his  many  intricate  mechanical 
contrivances. 

Among  his  writings  were  a  Description  concerning  such  Mechanism 
as  will  afford  a  Nice  or  True  Mensuration  of  Time  (1775),  and  The 

Principles  of  Mr  Harrison's  Timekeeper,  published  by  order  of  the Commissioners  of  Longitude  (1767). 

HARRISON,  THOMAS  (1606-1660),  English  parliamentarian, 
a  native  of  Newcastle-under-Lyme  in  Staffordshire,  the  son  of  a 
butcher  and  mayor  of  that  town,  was  baptized  in  1606.  He  was 

placed  with  an  attorney  of  Clifford's  Inn,  but  at  the  beginning  of 
the  war  in  1642  he  enlisted  in  Essex's  lifeguards,  became  major 
in  Fleetwood's  regiment  of  horse  under  the  earl  of  Manchester, 
was  present  at  Marston  Moor,  at  Naseby,  Langport  and  at  the 
taking  of  Winchester  and  Basing,  as  well  as  at  the  siege  of  Oxford. 
At  Basing  Harrison  was  accused  of  having  killed  a  prisoner  in  cold 
blood.  In  1646  he  was  returned  to  parliament  for  Wendover, 
and  served  in  Ireland  in  1647  under  Lord  Lisle,  returning  to 
England  in  May,  when  he  took  the  side  of  the  army  in  the  dispute 
with  the  parliament  and  obtained  from  Fairfax  a  regiment  of 
horse.  In  November  he  opposed  the  negotiations  with  the  king, 

whom  he  styled  "  a  man  of  blood  "  to  be  called  to  account, 
and  he  declaimed  against  the  House  of  Lords.  At  the  surprise  of 

Lambert's  quarters  at  Appleby  on  the  i8th  of  July  1648,  in  the 
second  civil  war,  he  distinguished  himself  by  his  extraordinary 
daring  and  was  severely  wounded.  He  showed  a  special  zeal  in 
bringing  about  the  trial  of  the  king.  Charles  was  entrusted  to 
his  care  on  being  brought  up  from  Hurst  Castle  to  London,  and 
believed  that  Harrison  intended  his  assassination,  but  was  at 
once  favourably  impressed  by  his  bearing  and  reassured  by  his 
disclaiming  any  such  design.  Harrison  was  assiduous  in  his 

attendance  at  the  trial,  and  signed  the  death-warrant  with  the 
fullest  conviction  that  it  was  his  duty.  He  took  part  in  sup- 

pressing the  royalist  rising  in  the  midlands  in  May  1649,  and  in 
July  was  appointed  to  the  chief  command  in  South  Wales,  where 
he  is  said  to  have  exercised  his  powers  with  exceptional  severity. 
On  the  2oth  of  February  1651  he  became  a  member  of  the  council 

of  state,  and  during  Cromwell's  absence  in  Scotland  held  the 
supreme  military  command  in  England.  He  failed  in  stopping 
the  march  of  the  royalists  into  England  at  Knutsford  on  the 

1 6th  of  August  1651,  but  after  the  battle  of  Worcester  he  ren- 
dered great  service  in  pursuing  and  capturing  the  fugitives. 

Later  he  pressed  on  Cromwell  the  necessity  of  dismissing  the 

Long  Parliament,  and  it  was  he  who  at  Cromwell's  bidding,  on 
the  2oth  of  April  1653,  laid  hands  on  Speaker  Lenthall  and  com- 

pelled him  to  vacate  the  chair.  He  was  president  of  the  council 
of  thirteen  which  now  exercised  authority,  and  his  idea  of  govern- 

ment appears  to  have  been  an  assembly  nominated  by  the  congre- 

gations, on  a  strictly  religious  basis,  such  as  Barebone's  Parlia- 
ment which  now  assembled,  of  which  he  was  a  member  and  a 

ruling  spirit.  Harrison  belonged  to  the  faction  of  Fifth  Monarchy 

men,  whose  political  ideals  were  entirely  destroyed  by  Cromwell's 
assumption,  of  the  protectorate.  He  went  immediately  into 
violent  opposition,  was  deprived  of  his  commission  on  the  22nd  of 
December  1653,  and  on  the  3rd  of  February  1654  was  ordered  to 

confine  himself  to  liis  father's  house  in  Staffordshire.  Suspected 
of  complicity  in  the  plots  of  the  anabaptists,  he  was  imprisoned 
for  a  short  time  in  September,  and  on  that  occasion  was  sent 

for  by  Cromwell,  who  endeavoured  in  a  friendly  manner  to  per- 
suade him  to  desist.  He,  however,  incurred  the  suspicions  of  the 

administration  afresh,  and  on  the  isth  of  February  1655  he  was 

imprisoned  in  Carisbrooke  Castle,  being  liberated  in  March  1656, 
when  he  took  up  his  residence  at  Highgate  with  his  family.  In 

April  1657  he  was  arrested  for  supposed  complicity  in  Venner's 
conspiracy,  and  again  once  more  in  February  1658,  when  he  was 
imprisoned  in  the  Tower.  At  the  Restoration,  Harrison,  who 
was  excepted  from  the  Act  of  Indemnity,  refused  to  take  any 
steps  to  save  his  life,  to  give  any  undertaking  not  to  conspire 

against  the  government  or  to  flee.  "  Being  so  clear  in  the  thing," 
he  declared,  "  I  durst  not  turn  my  back  nor  step  a  foot  out  of 
the  way  by  reason  I  had  been  engaged  in  the  service  of  so  glorious 

and  great  a  God."  He  was  arrested  in  Staffordshire  in  May  1660 
and  brought  to  trial  on  the  nth  of  October.  He  made  a  manly 
and  straightforward  defence,  pleading  the  authority  of  parlia- 

ment and  adding,  "  May  be  I  might  be  a  little  mistaken,  but  I 
did  it  all  according  to  the  best  of  my  understanding,  desiring  to 
make  the  revealed  will  of  God  in  His  holy  scriptures  a  guide  to 

me."  At  his  execution,  which  took  place  at  Charing  Cross  on  the 
I3th  of  October  1660,  he  behaved  with  great  fortitude. 

Richard  Baxter,  who  was  acquainted  with  him,  describes 

Harrison  as  "  a  man  of  excellent  natural  parts  for  affection 
and  oratory,  but  not  well  seen  in  the  principles  of  his  religion; 
of  a  sanguine  complexion,  naturally  of  such  a  vivacity,  hilarity 
and  alacrity  as  another  man  hath  when  he  hath  drunken  a  cup 
too  much,  but  naturally  also  so  far  from  humble  thoughts  of 

himself  that  it  was  his  ruin."  Cromwell  also  complained  of  his 
excessive  eagerness.  "  Harrison  is  an  honest  man  and  aims  at 
good  things,  yet  from  the  impatience  of  his  spirit  will  not  wait 
the  Lord's  leisure  but  hurries  me  on  to  that  which  he  and  all 

honest  men  will  have  cause  to  repent."  Harrison  was  an 
eloquent  and  fluent  expounder  of  the  scriptures,  and  his  "  rap- 

tures "  on  the  field  of  victory  are  recorded  by  Baxter.  He  was 
of  the  chief  of  those  "  fiery  spirits  "  whose  ardent  and  emotional 
religion  inspired  their  political  action,  and  who  did  wonders 
during  the  period  of  struggle  and  combat,  but  who  later,  in  the 
more  sober  and  difficult  sphere  of  constructive  statesmanship, 
showed  themselves  perfectly  incapable. 

Harrison  married  about  1648  Katherine,  daughter  and  heiress 
of  Ralph  Harrison  of  Highgate  in  Middlesex,  by  whom  he  had 
several  children,  all  of  whom,  however,  appear  to  have  died  in infancy. 

See  the  article  on  Harrison  by  C.  H.  Firth  in  the  Diet,  of  Nat. 
Biog.;  Life  of  Harrison  by  C.  H.  Simpkinson  (1905);  Notes  and 
Queries,  9  series,  xi.  211. 

HARRISON,  THOMAS  ALEXANDER  (1853-  ),  American 
artist,  was  born  in  Philadelphia  on  the  i7th  of  January  1853. 
He  was  a  pupil  of  the  Pennsylvania  Academy  of  Fine  Arts  and 
of  the  Ecole  des  Beaux-Arts,  Paris,  whither  he  went  in  1878, . 
having  previously  been  with  a  United  States  government  survey 
expedition  on  the  Pacific  coast.  Chafing  under  the  restraints  of 

the  schools,  he  went  into  Brittany,  and  at  Pont  Aven  and  Con- 
carneau  turned  his  attention  to  marine  painting  and  landscape. 

In  1882  he  sent  a  figure-piece  to  the  Salon,  a  fisher  boy  on  the 

beach,  which  he  called  "  Chateaux  en  Espagne."  This  attracted 
attention,  and  in  1885  he  received  an  honourable  mention,  the 
first  of  many  awards  conferred  upon  him,  including  the  Temple 
gold  medal  (Pennsylvania  Academy  of  Fine  Arts,  Philadelphia, 
1887),  first  medal,  Paris  Exhibition  (1889),  and  medals  in  Munich, 
Brussels,  Ghent,  Vienna  and  elsewhere.  He  became  a  member 
of  the  Legion  of  Honour  and  officier  of  Public  Instruction, 

Paris;  a  member  of  the  Societe  Nationale  des  Beaux- Arts, 
Paris;  of  the  Royal  Institute  of  Painters  in  Oil  Colours,  London; 
of  the  Secession  societies  of  Munich,  Vienna  and  Berlin;  of  the 
National  Academy  of  Design,  the  Society  of  American  Artists, 
New  York,  and  other  art  bodies.  In  the  Salon  of  1885  he  had 

a  large  canvas  of  several  nude  women,  called  "  In  Arcady,"  a 
remarkable  study  of  flesh  tones  in  light  and  shade  which  had  a 

strong  influence  on  the  younger  men  of  the  day.  But  his  reputa- 
tion rests  rather  on  his  marine  pictures,  long  waves  rolling  in  on 

the  beach,  and  great  stretches  of  open  sea  under  poetic  con- 
ditions of  light  and  colour. 

His  brother,  BIRGE  HARRISON  (1834-  ),  also  a  painter, 
particularly  successful  in  snow  scenes,  was  a  pupil  of  the  Ecole 
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des  Beaux  Arts,  Paris,  under  Cabanel  and  Carolus  Duran;  his 

"  November  "  (honourable  mention,  1882)  was  purchased  by 
the  French  government.  Another  brother,  BUTLER  HARRISON 

(d.  1886),  was  a  figure  painter. 
HARRISON,  WILLIAM  (1534-1593),  English  topographer  and 

antiquary,  was  born  in  London  on  the  iSth  of  April  1534-  He 

was  educated,  according  to  his  own  account,  at  St  Paul's  school 
and  at  Westminster  under  Alexander  Nowell.  In  1551  he  was 

at  Cambridge,  but  he  took  his  B.A.  degree  from  Christ  Church, 

Oxford,  in  1560.  He  was  inducted  early  in  1559  to  the  rectory 

of  Radwinter,  Essex,  on  the  presentation  of  Sir  William  Brooke, 

Lord  Cobham,  to  whom  he  had  formerly  acted  as  chaplain;  and 

from  1571  to  1581  he  held  from  another  patron,  Francis  de  la 

Wood,  the  living  of  Wimbish  in  the  same  county.  He  became 
canon  of  Windsor  in  1586,  and  his  death  and  burial  are  noted  in 

the  chapter  book  of  St  George's  chapel  on  the  24th  of  April  1593. 
His  famous  and  amusing  Description  of  England  was  under- 

taken for  the  queen's  printer,  Reginald  Wolfe,  who  designed  the 

publication  of  "  an  universall  cosmographie  of  the  whole  world 

.  .  with  particular  histories  of  every  knowne  nation."  After 
Wolfe's  death  in  1576  this  comprehensive  plan  was  reduced  to 
descriptions  and  histories  of  England,  Scotland  and  Ireland. 
The  historical  section  was  to  be  supplied  by  Raphael  Holinshed, 

the  topographical  by  Harrison.  The  work  was  eventually  pub- 
lished as  The  Chronicles  of  England,  Scotland  and  Ireland  .  .  . 

by  Raphael  Holinshed  and  others,  and  was  printed  in  two  black- 
letter  folio  volumes  in  1577.  Harrison's  Description  of  England, 
humbly  described  as  his  "  foule  frizeled  treatise,"  and  dedicated 
to  his  patron  Cobham,  is  an  invaluable  survey  of  the  condition  of 
England  under  Elizabeth,  in  all  its  political,  religious  and  social 
aspects.  Harrison  is  a  minute  and  careful  observer  of  men  and 
things,  and  his  descriptions  are  enlivened  with  many  examples 
of  a  lively  and  caustic  humour  which  makes  the  book  excellent 
reading.  In  spite  of  his  Puritan  prejudices,  which  lead  him  to 

regret  that  the  churches  had  not  been  cleared  of  their  "  pictures 
in  glass  "  ("  by  reason  of  the  extreme  cost  thereof  "),  and  to 
exhaust  his  wit  on  the  effeminate  Italian  fashions  of  the  younger 

generation,  he  had  an  eye  for  beauty  and  is  loud  in  his  praise  of 

such  architectural  gems  as  Henry  VII. 's  chapel  at  Westminster. 
He  is  properly  contemptuous  of  the  snobbery  that  was  even  then 

characteristic  of  English  society;  but  his  account  of  "  how 
gentlemen  are  made  in  England  "  must  be  read  in  full  to  be 
appreciated.  He  is  especially  instructive  on  the  condition  and 
services  of  the  Church  immediately  after  the  Reformation; 
notably  in  the  fact  that,  though  an  ardent  Protestant,  he  is  quite 
unconscious  of  any  breach  of  continuity  in  the  life  and  organiza- 

tion of  the  Church  of  England. 
Harrison  also  contributed  the  translation  from  Scots  into 

English  of  Bellenden's  version  of  Hector  Boece's  Latin  Descrip- 
tion of  Scotland.  His  other  works  include  a  "  Chronologic," 

giving  an  account  of  events  from  the  creation  to  the  year  1593, 

which  is  of  some  value  for  the  period  covered  by  the  writer's 
lifetime.  This,  with  an  elaborate  treatise  on  weights  and 
measures,  remains  in  MS.  in  the  diocesan  library  of  Londonderry. 

For  the  later  editions  of  the  Chronicles  of  England  .  .  .  see 

HOLINSHED.  The  second  and  third  books  of  Harrison's  Description 
were  edited  by  Dr  F.  J.  Furnivall  for  the  New  Shakspcre  Society, 

with  extracts  from  his  "  Chronologie  "  and  from  other  contemporary 
writers,  as  Shakspere's  England  (2  vols.,  1877-1878). 

HARRISON,  WILLIAM  HENRY  (1773-1841),  ninth  president 
of  the  United  States,  was  born  at  Berkeley,  Charles  City  county, 
Virginia,  on  the  9th  of  February  1773,  the  third  son  of  Benjamin 
Harrison  (c.  1740-1791).  His  father  was  long  prominent  in 
Virginia  politics,  and  became  a  member  of  the  Virginia  House 

of  Burgesses  in  1764,  opposing  Patrick  Henry's  Stamp  Act 
resolutions  in  the  following  year;  he  was  a  member  of  the 

Continental  Congress  in  1774-1777,  signing  the  Declaration  ol 
Independence  and  serving  for  a  time  as  president  of  the  Boarc 

of  War;  speaker  of  the  Virginia  House  of  Delegates  in  1777- 
1782;  governor  of  Virginia  in  1781-1784;  and  in  1788  as  a 
member  of  the  Virginia  Convention  he  actively  opposed  the 
ratification  of  the  Federal  Constitution  by  his  state.  William 

rlenry  Harrison  received  a  classical  education  at  Hampden- 
Sidney  College,  where  he  was  a  student  in  1787-1790,  and  began 
a  medical  course  in  Philadelphia,  but  the  death  of  his  father 
caused  him  to  discontinue  his  studies,  and  in  November  1791  he 
entered  the  army  as  ensign  in  the  Tenth  Regiment  at  Fort 
Washington,  Cincinnati.  In  the  following  year  he  became  a 

ieutenant,  and  subsequently  acted  as  aide-de-camp  to  General 
Anthony  Wayne  in  the  campaign  which  ended  in  the  battle  of 
Fallen  Timbers  on  the  loth  of  August  1 794.  He  was  promoted  to 
a  captaincy  in  1797  and  for  a  brief  period  served  as  commander  of 
Fort  Washington,  but  resigned  from  the  army  in  June  1798. 
Soon  afterwards  he  succeeded  Winthrop  Sargent  as  secretary  of 

the  North-west  Territory.  In  1799  he  was  chosen  by  the  Jeffer- 
sonian  party  of  this  territory  as  the  delegate  of  the  territory  in 
Congress.  While  serving  in  this  capacity  he  devised  a  plan  for 

disposing  of  the  public  lands  upon  favourable  terms  to  actual 
settlers,  and  also  assisted  in  the  division  of  the  North-west 
Territory.  It  was  his  ambition  to  become  governor  of  the  more 
populous  eastern  portion,  which  retained  the  original  name,  but 
nstead,  in  January  1800,  President  John  Adams  appointed  him 

governor  of  the  newly  created  Indiana  Territory,  which  com- 
prised until  1809  a  much  larger  area  than  the  present  state  of 

the  same  name.  (See  INDIANA:  History.)  He  was  not  sworn 
into  office  until  the  loth  of  January  1801,  and  was  governor 
until  September  1812.  Among  the  legislative  measures  of  his 
administration  may  be  mentioned  the  attempted  modification 
of  the  slavery  clause  of  the  ordinance  of  1787  by  means  of  an 

indenture  law — a  policy  which  Harrison  favoured;  more 
effective  land  laws;  and  legislation  for  the  more  equitable 
treatment  of  the  Indians  and  for  preventing  the  sale  of  liquor  to 
them.  In  1803  Harrison  also  became  a  special  commissioner  to 

treat  with  the  Indians  "  on  the  subject  of  boundary  or  lands," 
and  as  such  negotiated  various  treaties — at  Fort  Wayne  (1803 
and  1809),  Vincennes  (1804  and  1809)  and  Grouseland  (1805) — 
by  which  the  southern  part  of  the  present  state  of  Indiana  and 
portions  of  the  present  states  of  Illinois,  Wisconsin  and  Missouri 
were  opened  to  settlement.  For  a  few  months  after  the  division 
in  1804  of  the  Louisiana  Purchase  into  the  Orleans  Territory 
and  the  Louisiana  Territory  he  also  acted  as  governor  of  the 
Louisiana  Territory — all  of  the  Louisiana  Purchase  N.  of  the 
thirty-third  parallel,  his  jurisdiction  then  being  the  greatest 
in  extent  ever  exercised  by  a  territorial  official  in  the  United 
States. 

The  Indian  cessions  of  1809,  along  the  Wabash  river,  aroused 
the  hostility  of  Tecumseh  (q.v.)  and  his  brother,  familiarly  known 

as  "  The  Prophet,"  who  were  attempting  to  combine  the  tribes 
between  the  Ohio  and  the  Great  Lakes  in  opposition  to  the 
encroachment  of  the  whites.  Several  fruitless  conferences 
between  the  governor  and  the  Indian  chiefs,  who  were  believed 

to  be  encouraged  by  the  British,  resulted  in  Harrison's  advance 
with  a  force  of  militia  and  regulars  to  the  Tippecanoe  river, 
where  (near  the  present  Lafayette,  Ind.)  on  the  7th  of  November 
1811  he  won  over  the  Indians  a  victory  which  established  his 

military  reputation  and  was  largely  responsible  for  his  sub- 
sequent nomination  and  election  to  the  presidency  of  the  United 

States.  From  one  point  of  view  the  battle  of  Tippecanoe  may 
be  regarded  as  the  opening  skirmish  of  the  war  of  1812.  When 
in  the  summer  of  181 2  open  hostilities  with  Great  Britain  began, 
Harrison  was  appointed  by  Governor  Charles  Scott  of  Kentucky 
major-general  in  the  militia  of  that  state.  A  few  weeks  later 
(22nd  August  1812)  he  was  made  brigadier-general  in  the  regular 
U.S.  army,  and  soon  afterwards  was  put  in  command  of  all  the 
troops  in  the  north-west,  and  on  the  2nd  of  March  1813  he  was 

promoted  to  the  rank  of  major-general.  General  James  Win- 
chester, whom  Harrison  had  ordered  to  prepare  to  cross  Lake 

Erie  on  the  ice  and  surprise  Fort  Maiden,  turned  back  to  rescue 
the  threatened  American  settlement  at  Frenchtown  (now 
Monroe),  on  the  Raisin  river,  and  there  on  the  22nd  of  January 
1813  was  .forced  to  surrender  to  Colonel  Henry  A.  Proctor. 

Harrison's  offensive  operations  being  thus  checked,  he  accom- 
plished nothing  that  summer  except  to  hold  in  check  Proctor,  who 

(May  1-5)  besieged  him  at  Fort  Meigs,  the  American  advanced 
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post  after  the  disaster  of  the  river  Raisin.  After  Lieutenant 

O.  H.  Perry's  naval  victory  on  the  roth  of  September  1813, 
Harrison  no  longer  had  to  remain  on  the  defensive;  he  advanced 
to  Detroit,  re-occupied  the  territory  surrendered  by  General 
William  Hull,  and  on  the  sth  of  October  administered  a  crushing 
defeat  to  Proctor  at  the  battle  of  the  Thames. 

In  1814  Harrison  received  no  active  assignments  to  service, 
and  on  this  account  and  because  the  secretary  of  war  (John 

Armstrong)  issued  an  order  to  one  of  Harrison's  subordinates 
without  consulting  him,  he  resigned  his  commission.  Armstrong 
accepted  the  resignation  without  consulting  President  Madison, 
but  the  president  later  utilized  Harrison  in  negotiating  with  the 
north-western  Indians,  the  greater  part  of  whom  agreed  (22nd 
July  1814)  to  a  second  treaty  of  Greenville,  by  which  they  were 
to  become  active  allies  of  the  United  States,  should  hostilities 
with  Great  Britain  continue.  This  treaty  publicly  marked  an 
American  policy  of  alliance  with  these  Indians  and  caused  the 
British  peace  negotiators  at  Ghent  to  abandon  them.  In  the 
following  year  Harrison  held  another  conference  at  Detroit  with 
these  tribes  in  order  to  settle  their  future  territorial  relations 
with  the  United  States. 

From  1816  to  1819  Harrison  was  a  representative  in  Congress, 
and  as  such  worked  in  behalf  of  more  liberal  pension  laws  and  a 
better  militia  organization,  including  a  system  of  general  military 
education,  of  improvements  in  the  navigation  of  the  Ohio,  and  of 

relief  for  purchasers  of  public  lands,  and  for  the  strict  construc- 
tion of  the  power  of  Congress  over  the  Territories,  particularly 

in  regard  to  slavery.  In  accordance  with  this  view  in  1819  he 

voted  against  Tallmadge's  amendment  (restricting  the  extension 
of  slavery)  to  the  enabling  act  for  the  admission  of  Missouri. 
He  also  delivered  forcible  speeches  upon  the  death  of  Kosciusko 

and  upon  General  Andrew  Jackson's  course  in  the  Floridas, 
favouring  a  partial  censure  of  the  latter. 

Harrison  was  a  member  of  the  Ohio  senate  in  1810-1821,  and 
was  an  unsuccessful  candidate  for  the  National  House  of  Repre- 

sentatives in  1822,  when  his  Missouri  vote  helped  to  cause  his 
defeat;  he  was  a  presidential  elector  in  1824,  supporting  Henry 
Clay,  and  from  1825  to  1828  was  a  member  of  the  United  States 
Senate.  In  1828  after  unsuccessful  efforts  to  secure  for  him  the 

command  of  the  army,  upon  the  death  of  Major-General  Jacob 
Brown,  and  the  nomination  for  the  vice-president,  on  the  ticket 
with  John  Quincy  Adams,  his  friends  succeeded  in  getting 
Harrison  appointed  as  the  first  minister  of  the  United  States  to 

Colombia.  He  became,  however,  an  early  sacrifice  to  Jackson's 
spoils  system,  being  recalled  within  less  than  a  year,  but  not 
until  he  had  involved  himself  in  some  awkward  diplomatic  com- 

plications with  Bolivar's  autocratic  government. 
For  some  years  after  his  return  from  Colombia  he  lived  in 

retirement  at  North  Bend,  Ohio.  He  was  occasionally  "  men- 
tioned "  for  governor,  senator  or  representative,  by  the  anti- 

Jackson  forces,  and  delivered  a  few  addresses  on  agricultural  or 
political  topics.  Later  he  became  clerk  of  the  court  of  common 

pleas  of  Hamilton  county — a  lucrative  position  that  was  then 
most  acceptable  to  him.  Early  in  1835  Harrison  began  to  be 
mentioned  as  a  suitable  presidential  candidate,  and  later  in  the 

year  he  was  nominated  for  the  presidency  at  large  public  meet- 
ings in  Pennsylvania,  New  York  and  Maryland.  In  the  election 

of  the  following  year  he  attracted  a  large  part  of  the  Whig  and 
Anti-Masonic  vote  of  the  Middle  and  Western  states  and  led 
among  the  candidates  opposing  Van  Buren,  but  received  only 
73  electoral  votes  while  Van  Buren  received  1 70.  His  unexpected 

strength,  due  largely  to  his  clear,  if  non-committal,  political 
record,  rendered  him  the  most  "  available  "  candidate  for  the 
Whig  party  for  the  campaign  of  1840,  and  he  was  nominated  by 
the  Whig  convention  at  Harrisburg,  Pa.,  in  December  1839,  his 
most  formidable  opponent  being  Henry  Clay,  who,  though 
generally  regarded  as  the  real  leader  of  his  party,  was  less 
"  available  "  because  as  a  mason  he  would  alienate  former 
members  of  the  old  Anti-Masonic  party,  and  as  an  advocate  of  a 
protective  tariff  would  repel  many  Southern  voters.  The  conven- 

tion adjourned  without  adopting  any  "  platform  "  of  principles, 
the  party  shrewdly  deciding  to  make  its  campaign  merely  on  the 

issue  of  whether  the  Van  Buren  administration  should  be  con- 
tinued in  power  and  thus  to  take  full  advantage  of  the  popular 

discontent  with  the  administration,  to  which  was  attributed  the 
responsibility  for  the  panic  of  1837  and  the  subsequent  business 
depression.  Largely  to  attract  the  votes  of  Democratic  mal- 

contents the  Whig  convention  nominated  for  the  vice-presidency 
John  Tyler,  who  had  previously  been  identified  with  the  Demo- 

cratic party.  The  campaign  was  marked  by  the  extraordinary 
enthusiasm  exhibited  by  the  Whigs,  and  by  their  skill  in  attacking 
Van  Buren  without  binding  themselves  to  any  definite  policy. 
Because  of  his  fame  as  a  frontier  hero,  of  the  circumstance  that 
a  part  of  his  home  at  North  Bend,  Ohio,  had  formerly  been  a  log 
cabin,  and  of  the  story  that  cider,  not  wine,  was  served  on  his 

table,  Harrison  was  derisively  called  by  his  opponents  the  "  log 
cabin  and  hard  cider  "  candidate;  the  term  was  eagerly  accepted 
by  the  Whigs,  in  whose  processions  miniature  log  cabins  were 
carried  and  at  whose  meetings  hard  cider  was  served,  and 

the  campaign  itself  has  become  known  in  history  as  the  "log 
cabin  and  hard  cider  campaign."  Harrison's  canvass  was  con- 

spicuous for  the  immense  Whig  processions  and  mass  meetings, 

the  numerous  "  stump  "  speeches  (Harrison  himself  addressing 
meetings  at  Dayton,  Chillicothe,  Columbus  and  other  places), 
and  the  use  of  campaign  songs,  of  party  insignia,  and  of  campaign 

cries  (such  as  "  Tippecanoe  and  Tyler  too  ");  and  in  the  election 
he  won  by  an  overwhelming  majority  of  234  electoral  votes  to 
60  cast  for  Van  Buren. 

President  Harrison  was  inaugurated  on  the  4th  of  March  1841. 
He  chose  for  his  cabinet  Daniel  Webster  as  secretary  of  state, 
Thomas  Ewing  as  secretary  of  the  treasury,  John  Bell  as  secretary 
of  war,  George  E.  Badger  as  secretary  of  the  navy,  Francis 
Granger  as  postmaster-general,  and  John  J.  Crittenden  as 
attorney-general.  He  survived  his  inauguration  only  one  month, 
dying  on  the  4th  of  April  1841,  and  being  succeeded  by  the  vice- 
president,  John  Tyler.  The  immediate  cause  of  his  death  was 
an  attack  of  pneumonia,  but  the  disease  was  aggravated  by  the 
excitement  attending  his  sudden  change  in  circumstances  and 
the  incessant  demands  of  office  seekers.  After  temporary 
interment  at  Washington,  his  body  was  removed  to  the  tomb  at 

North  Bend,  Ohio,  where  it  now  lies.  A  few  of  Harrison's  public 
addresses  survive,  the  most  notable  being  A  Discourse  on  the 

Aborigines  of  the  Ohio.  It  has  been  said  of  him:  "  He  was  not  a 
great  man,  but  he  had  lived  in  a  great  time,  and  he  had  been  a 

leader  in  great  things."  He  was  the  first  territorial  delegate  in 
the  Congress  of  the  United  States  and  was  the  author  of  the  first 

step  in  the  development  of  the  country's  later  homestead  policy; 
the  first  presidential  candidate  to  be  selected  upon  the  ground 

of  "  expediency  "  alone;  and  the  first  president  to  die  in  office. 
In  1795  he  married  Anna  Symmes  (1775-1864),  daughter  of  John 
Cleves  Symmes.  Their  grandson,  Benjamin  Harrison,  was  the 
twenty-third  president  of  the  United  States. 

AUTHORITIES. — In  1824  Moses  Dawson  published  at  Cincinnati  the 
Historical  Narrative  of  the  Civil  and  Military  Services  of  Major- 
General  William  H.  Harrison.  This  is  a  combined  defence  and 

political  pamphlet,  but  it  is  the  source  of  all  the  subsequent  "  lives  " 
that  have  appeared.  There  are  several  "  campaign  "  biographies, 
including  one  by  Richard  Hildreth  (1839)  and  one  by  Caleb  Gushing 
(1840);  and  there  is  a  good  sketch  in  Presidents  of  the  United  States 
(New  York,  1894),  edited  by  J.  G.  Wilson.  An  excellent  study  of 

Harrison's  career  in  Indiana  appears  in  vol.  4  of  the  Indiana  Historical Society  Publications.  Selections  from  his  scanty  correspondence 
appear  in  vols.  ii.  and  iii.  of  the  Quarterly  Publications  of  the  Historical 
and  Philosophical  Society  of  Ohio. 

HARRISON,  a  town  of  Hudson  county.  New  Jersey,  U.S.A., 
on  the  Passaic  river,  opposite  Newark  (with  which  it  is  connected 
by  bridges  and  electric  railways),  and  7  m.  W.  of  Jersey  City. 

Pop.  (1890)  8338;  (1900)  10,596,  of  whom  3633  were  foreign- 
born;  (1910  census)  14,498.  It  is  served  by  the  Pennsylvania, 
the  Erie,  and  the  Delaware,  Lackawanna  &  Western  railways. 
Harrison  was  chosen  as  the  eastern  terminal  of  the  Pennsylvania 
railroad  for  steam  locomotive  service,  transportation  thence 

to  New  York  being  by  electric  power  through  the  railway's 
Hudson  river  tunnels.  The  town  has  an  extensive  river-front, 
along  which  are  many  of  its  manufactories;  among  their 
products  are  steam-pumps,  steel,  iron,  machinery,  roller  bearings, 
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brass  tubing,  iron  and  brass  castings,  marine  engines,  hoisting 
engines,  metal  novelties,  dry  batteries,  electric  lamps,  concrete 
blocks,  cotton  thread,  wire  cloth,  leather,  trunks,  beer,  barrels, 
lumber,  inks  and  cutlery.  The  factory  product  in  1905  was 
valued  at  $8,408,924.  The  town  is  governed  by  a  mayor  and  a 
common  council.  Harrison  was  settled  toward  the  close  of  the 
1 7th  century,  and  for  many  years  constituted  the  S.  portion  of 
the  township  of  Lodi.  In  1840,  however,  it  was  set  off  from 
Lodi  and  named  in  honour  of  President  William  Henry  Harrison, 
and  in  1873  it  was  incorporated.  Harrison  originally  included 
what  is  now  the  town  of  Kearny  (q.v.). 

HARRODSBURG,  a  city  and  the  county-seat  of  Mercer 
county,  Kentucky,  U.S.A.,  32  m.  S.  of  Frankfort,  on  the  Southern 
railway.  Pop.  (1890)  3230;  (1900)  2876,  of  whom  1150  were 
negroes;  (1910  U.S.  census)  3147.  On  account  of  its  sulphur 
springs  Harrodsburg  became  early  in  the  igth  century  a  fashion- 

able resort,  and  continues  to  attract  a  considerable  number  of 

visitors.  The  city  is  the  seat  of  Harrodsburg  Academy,  Beau- 

mont College  for  women  (1894;  founded  as  Daughters'  College 
in  1856);  and  Wayman  College  (African  M.E.)  for  negroes. 
Among  its  manufactures  are  flour,  whisky,  dressed  lumber  and 
ice.  About  7  m.  E.  of  Harrodsburg  is  Pleasant  Hill,  or  Union 
Village,  a  summer  resort  and  the  home,  since  early  in  the  igth 
century,  of  a  Shaker  community.  Harrodsburg  was  founded  on 

the  1 6th  of  June  1774  by  James  Harrod  (1746-1793)  and  a 
few  followers,  and  is  the  oldest  permanent  settlement  in  the 
state.  It  was  incorporated  in  1875.  Harrodsburg  was  formerly 
the  seat  of  Bacon  College  (see  LEXINGTON,  Kentucky). 

HARROGATE,  a  municipal  borough  and  watering-place  in 
the  Ripon  parliamentary  division  of  the  West  Riding  of  York- 

shire, England,  203  m.  N.  by  W.  from  London,  on  the  North- 
Eastern  railway.  Pop.  (1891)  16,316;  (1901)  28,423.  It  is 
indebted  for  its  rise  and  importance  to  its  medicinal  springs, 
and  is  the  principal  inland  watering-place  in  the  north  of  England. 
It  consists  of  two  scattered  townships,  Low  Harrogate  and  High 
Harrogate,  which  have  gradually  been  connected  by  a  continuous 
range  of  handsome  houses  and  villas.  A  common  called  the 
Stray,  of  200  acres,  secured  by  act  of  parliament  from  ever  being 
built  upon,  stretches  in  front  of  the  main  line  of  houses,  and  on 
this  account  Harrogate,  notwithstanding  its  rapid  increase,  has 
retained  much  of  its  rural  charm.  As  regards  climate  a  choice 
is  offered  between  the  more  bracing  atmosphere  of  High  Harro- 

gate and  the  sheltered  and  warm  climate  of  the  low  town.  The 
waters  are  chalybeate,  sulphureous  and  saline,  and  some  of  the 
springs  possess  all  these  qualities  to  a  greater  or  less  extent. 
The  principal  chalybeate  springs  are  the  Tewitt  well,  called  by 

Dr  Bright,  who  wrote  the  first  account  of  it,  the  "  English  Spa," 
discovered  by  Captain  William  Slingsby  of  Bilton  Hall  near  the 
close  of  the  i6th  century;  the  Royal  Chalybeate  Spa,  more 

commonly  known  as  John's  Well,  discovered  in  1631  by  Dr 
Stanhope  of  York;  Muspratt's  chalybeate  or  chloride  of  iron 
spring  discovered  in  1819,  but  first  properly  analysed  by  Dr 
Sheridan  Muspratt  in  1865;  and  the  Starbeck  springs  midway 
between  High  Harrogate  and  Knaresborough.  The  principal 
sulphur  springs  are  the  old  sulphur  well  in  the  centre  of  Low 
Harrogate,  discovered  about  the  year  1656;  the  Montpellier 
springs,  the  principal  well  of  which  was  discovered  in  1822, 
situated  in  the  grounds  of  the  Crown  Hotel  and  surmounted  by 
a  handsome  building  in  the  Chinese  style,  containing  pump-room, 
baths  and  reading-room;  and  the  Harlow  Car  springs,  situated 
in  a  wooded  glen  about  a  mile  west  from  Low  Harrogate.  Near 
Harlow  Car  is  Harlow  observatory,  a  square  tower  100  ft.  in 
height,  standing  on  elevated  ground  and  commanding  a  very 
extensive  view.  A  saline  spring  situated  in  Low  Harrogate  was 

discovered  in  1783.  Some  eighty  springs  in  all  have  been  dis- 
covered. The  principal  bath  establishments  are  the  Victoria 

Baths  (1871)  and  the  Royal  Baths  (1897).  There  are  also  a 
handsome  kursaal  (1903),  a  grand  opera  house,  numerous  modern 
churches,  and  several  hospitals  and  benevolent  institutions, 
including  the  Royal  Bath  hospital.  The  corporation  owns  the 
Stray,  and  also  the  Spa  concert  rooms  and  grounds,  Harlow 
Moor,  Crescent  Gardens,  Royal  Bath  gardens  and  other  large 

open  spaces,  as  well  as  Royal  Baths,  Victoria  Baths  and  Starbeck 
Baths.  The  mineral  springs  are  vested  in  the  corporation.  The 
high-lying  moorland  of  the  surrounding  district  is  diversified 
by  picturesque  dales;  and  Harrogate  is  not  far  from  mony 
towns  and  sites  of  great  interest,  such  as  Ripon,  Knaresborough 
and  Fountains  Abbey.  The  town  was  incorporated  in  1884, 
and  the  corporation  consists  of  a  mayor,  8  aldermen  and  24 
councillors.  Area,  3276  acres. 

HARROW,1  an  agricultural  implement  used  for  (i)  levelling 
ridges  left  by  the  plough  and  preparing  a  smooth  surface  for 
the  reception  of  seeds;  (2)  covering  in  seeds  after  sowing;  (3) 
tearing  up  and  gathering  weeds;  (4)  disintegrating  and  levelling 
the  soil  of  meadows  and  pastures;  (5)  forming  a  surface  tilth 
by  pulverizing  the  top  soil  and  so  conserving  moisture. 

The  harrow  rivals  the  plough  in  antiquity.  In  its  simplest 
form  it  consists  of  the  boughs  of  trees  interlaced  into  a  wooden 

frame,  and  this  form  survives  in  the  "  bush-harrow."  Another 
old  type,  found  in  the  middle  ages  and  still  in  use,  consists  of  a 

wooden  framework  in  which  iron  pegs  or  "  tines  "  are  set.  This 
is  now  generally  superseded  by  the  "  zig-zag  "  harrow  patented 
by  Armstrong  in  1839,  built  of  iron  bars  in  which  the  tines  are  so 

arranged  that  each  follows  its  own  track  and"  has  a  separate  line 
of  action.  This  harrow  is  usually  made  in  two  or  three  sections 

FIG.  i. — Jointed  Zig-zag  Harrow.  (Ransomes,  Sims  &  Jefferies,  Ltd.) 

which  fold  over  one  another  and  are  thus  easily  portable,  the 
arrangement  at  the  same  time  giving  a  flexibility  on  uneven 

ground.  Additional  flexibility  may  be  imparted  to  the  imple- 
ment by  jointing  the  stays  of  the  frame  which  are  in  the  line  of 

draught.  The  liability  that  the  tines  may  snap  off  is  the  chief 
weakness  of  this  type,  and  improvements  have  consisted  chiefly 
in  alterations  in  their  shape  and  the  method  of  fixing  them  to  the 
frame. 

The  other  type  of  harrow  most  used  is  the  chain  harrow',  con- 
sisting of  a  number  of  square-link  chains  connected  by  cross  links 

and  attached  to  a  draught-bar,  the  whole  being  kept  expanded 
by  stretchers  and  trailing  weights.  It  is  used  for  levelling  and 
spreading  manure  over  grass-land,  from  which  it  at  the  same 
time  tears  up  moss  and  coarse  herbage.  Mention  may  also  be 
made  of  the  drag-harrow,  a  heavy  implement  with  long  tines, 
approximating  closely  to  the  cultivator,  and  of  the  Norwegian 
harrow  with  its  revolving  rows  of  spikes. 

A  few  variations  and  developments  of  the  ordinary  harrow  require 
notice.  In  the  adjustable  harrow  (fig.  2)  the  teeth  are  secured  to 
bars  pivoted  at  their  ends  in  the  side  bars  of  the  frame,  and  provided 
with  crank  arms  connected  to  a  common  link  bar,  which  may  be 
moved  horizontally  by  means  of  a  lever  for  the  purpose  of  adjusting 

1  In  Mid.  Eng.  harwe;  the  O.  Eng.  appears  to  have  been  hearge;  the 
word  is  cognate  with  the  Dutch  hark,  Swed.  harke,  Ger.  Harke,  rake, 
and  with  Danish  ham,  and  Swed.  harf,  harrow,  but  the  ultimate 
origin  is  unknown;  the  Fr.  herse  is  a  different  word,  cf.  HEARSE. 
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the  angle  which  the  teeth  make  with  the  ground,  and  thus  convert 
the  machine  from  a  pulverizer  to  a  smooching  harrow.  The  small 
figure  illustrates  a  spring  connexion  between  the  adjusting  lever  and 
its  locking  bar,  which  allows  the  teeth  to  yield  upon  striking  an 
obstruction.  As  the  briskness  of  the  operation  adds  to  its  effective- 

Siiowing  tooth  mechanism  of  harrow. 

FIG.  2. — Adjustable  Harrow. 

ness,  the  harrow  is  often  made  with  a  seat  from  which  the  operator 
can  hasten  the  team  without  fatiguing  himself. 

Fig.  3  illustrates  a  spring-tooth  harrow.  In  this  harrow  the  in- 
dependent frames  are  carried  upon  wheels,  and  a  seat  for  the  operator 

is  mounted  upon  standards  supported  by  the  two  frames.  The  teeth 
consist  of  flat  steel  springs  of  scroll  form,  which  yield  to  rigid  obstruc- 

tions and  are  mounted  on  rock  shafts  in  the  same  manner  as  in  the 
walking  harrow  before  described.  The  levers  enable  the  operator  t o 
raise  the  teeth  more  or  less,  and  thus  free  them  from  rubbish  and 
also  regulate  the  depth  of  action. 

Another  variation  of  the  harrow  with  great  pulverizing  and 
loosening  capabilities  consists  of  a  main  frame,  having  a  pole  and 
whipple-trees  attached ;  to  this  frame  are  pivoted  two  supplemental 
frames,  each  of  which  has  mounted  on  it  a  shaft  carrying  a  series  of 
concavo-convex  disks.  The  supplemental  frames  may  be  swung  by 

FIG.  3. — Spring-tooth  Harrow. 

the  adjusting  levers  to  any  angle  with  relation  to  the  line  of  draught, 
and  the  disks  then  act  like  that  of  the  disk  plough  (see  PLOUGH), 
throwing  the  soil  outward  with  more  or  less  force,  according  to  the 
angle  at  which  they  are  set,  and  thus  thoroughly  breaking  up  and 
pulverizing  the  clods.  Above  the  disks  is  a  bar  to  which  are  pivoted 
a  series  of  scrapers,  one  for  each  disk,  which  are  held  to  their  work 
with  a  yielding  action,  being  thrown  out  of  operation  when  desired 
by  the  levers  shown  in  connexion  with  the  operating  bar.  Pans  on 
the  main  frame  are  used  to  carry  weights  to  hold  the  disks  down  to 
their  work.  The  cut  away  disk  narrow  differs  from  the  ordinary  disk 
harrow  in  that  its  disks  are  notched  and  so  have  greater  penetrating 
power.  The  curved  knife-tooth  harrow  consists  of  a  frame  to  which 
a  row  of  curved  blades  is  attached.  Other  forms  of  the  implement 
are  illustrated  and  discussed  in  Farm  Machinery  and  Farm  Motors 
by  J.  B.  Davidson  and  L.  W.  Chase  (New  York,  1908). 

HARROWBY,  DUDLEY  RYDER,  IST  EARL  OF  (1762-1847), 
the  eldest  son  of  Nathaniel  Ryder,  ist  Baron  Harrowby  (1735- 
1803),  was  born  in  London  on  the  22nd  of  December  1762.  His 

grandfather  Sir  Dudley  Ryder  (1691-1756)  became  a  member 
of  parliament  and  solicitor-general  owing  to  the  favour  of  Sir 
Robert  Walpole  in  1733;  in  1737  he  was  appointed  attorney- 
general  and  three  years  later  he  was  knighted;  in  1754  he  was 

made  lord  chief  justice  of  the  king's  bench  and  a  privy  councillor, 
the  patent  creating  him  a  peer  having  been  just  signed  by  the 
king,  but  not  passed,  when  he  died  on  the  25th  of  May  1756.  His 
only  son  Nathaniel,  who  was  member  of  parliament  for  Tiverton 
for  twenty  years,  was  created  Baron  Harrowby  in  1776.  Edu- 

cated at  St  John's  College,  Cambridge,  Dudley  Ryder  became 

member  of  parliament  for  Tiverton  in  1784  and  under-secretary 
for  foreign  affairs  in  1789.  In  1791  he  was  appointed  paymaster 
of  the  forces  and  vice-president  of  the  board  of  trade,  but  he 
resigned  the  positions  and  also  that  of  treasurer  of  the  navy 

when  he  succeeded  to 

his  father's  barony  in 
June  1803.  In  1804  he 
was  secretary  of  state 
for  foreign  affairs  and 
in  1805  chancellor  of 
the  duchy  of  Lancaster 
under  his  intimate 
friend  William  Pitt;  in 
the  latter  year  he  was 
sent  on  a  special  and 
important  mission  to 
the  emperors  of  Austria 
and  Russia  and  the 

king  of  Prussia,  and 
for  the  long  period  between  1812  and  1827  he  was  lord 

president  of  the  council.  After  Canning's  death  in  1827  he 
refused  to  serve  George  IV.  as  prime  minister  and  he 
never  held  office  again,  although  he  continued  to  take  part 
in  politics,  being  especially  prominent  during  the  deadlock 
which  preceded  the  passing  of  the  Reform  Bill  in  1832. 

Harrowby's  long  association  with  the  Tories  did  not  prevent 
him  from  assisting  to  remove  the  disabilities  of  Roman  Catholics 
and  Protestant  dissenters,  or  from  supporting  the  movement 
for  electoral  reform;  he  was  also  in  favour  of  the  emancipation 
of  the  slaves.  The  earl  died  at  his  Staffordshire  residence, 
Sandon  Hall,  on  the  26th  of  December  1847,  being,  as  Charles 

Greville  says,  "  the  last  of  his  generation  and  of  the  colleagues 
of  Mr  Pitt,  the  sole  survivor  of  those  stirring  times  and  mighty 

contests." Harrowby's  eldest  son,  Dudley  Ryder,  2nd  earl  (1798-1882),  was 
born  in  London  on  the  igih  of  May  1798,  his  mother  being  Susan 

(d.  1838),  daughter  of.Granville  Leveson-Gower,  marquess  of 
Stafford,  a  lady  of  exceptional  attainments.  As  Viscount  Sandon 
he  became  member  of  parliament  for  Tiverton  in  1819,  in  1827 
he  was  appointed  a  lord  of  the  admiralty,  and  in  1830  secretary 
to  the  India  board.  From  1831  to  1847  Sandon  represented 
Liverpool  in  the  House  of  Commons.  For  a  long  time  he  was 
out  of  office,  but  in  1855,  eight  years  after  he  had  become  earl 
of  Harrowby,  he  was  appointed  chancellor  of  the  duchy  of 
Lancaster  by  Lord  Palmerston;  in  a  few  months  he  was  trans- 

ferred to  the  office  of  lord  privy  seal,  a  position  which  he  resigned 
in  1857.  He  was  chairman  of  the  Maynooth  commission  and  a 
member  of  other  important  royal  commissions,  and  was  among 
the  most  stalwart  and  prominent  defenders  of  the  established 
church.  He  died  at  Sandon  on  the  loth  of  November  1882.  His 

successor  was  his  eldest  son,  Dudley  Francis  Stuart  Ryder  (1831- 
1900),  vice-president  of  the  council  from  1874  to  1878,  president  of 
the  board  olf  trade  from  1878  to  1880,  and  lord  privy  seal  in  1885 
and  1886.  He  died  without  sons  on  the  26th  of  March  1900,  and 

was  succeeded  by  his  brother,  Henry  Dudley  Ryder  (1836-1900), 
whose  son,  John  Herbert  Dudley  Ryder  (b.  1864),  became  sth 
earl  of  Harrowby. 

HARROWING  OF  HELL,  an  English  poem  in  dialogue,  dating 
from  the  end  of  the  I3th  century.  It  is  written  in  the  East 
Midland  dialect,  and  is  generally  cited  as  the  earliest  dramatic 
work  of  any  kind  preserved  in  the  language,  though  it  was  in 
reality  probably  intended  for  recitation  rather  than  performance. 
It  is  closely  allied  to  the  kind  of  poem  known  as  a  debat,  and  the 

opening  words — "  Alle  herkneth  to  me  nou  A  strif  wille  I  tellen 
ou  Of  Jesu  and  of  Satan  " — seem  to  indicate  that  the  piece  was 
delivered  by  a  single  performer.  The  subject — the  descent  of 
Christ  into  Hades  to  succour  the  souls  of  the  just,  as  related  in 

the  apocryphal  gospel  of  Nicodemus — is  introduced  in  a  kind  of 

prologue;  then  follows  the  dispute  between  "  Dominus  "  and 
"  Satan  "  at  the  gate  of  Hell;  the  gatekeeper  runs  away,  and 
the  just  are  set  free,  while  Adam,  Eve,  Habraham,  David, 
Johannes  and  Moyses  do  homage  to  the  deliverer.  The  poem 
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ends  with  a  short  prayer:  "  God,  for  his  moder  loue  Let  ous 
never  thider  come."  Metrically,  the  poem  is  characterized  by 

frequent  alliteration  imposed  upon  the  rhymed  octosyllabic 

couplet: — 
Welcome,  louerd,  god  of  londe 
Codes  sone  and  godes  sonde  (ii.  149-150). 

The  piece  is  obviously  connected  with  the  Easter  cycle  of  litur- 

gical drama,  and  the  subject  is  treated  in  the  York  and  Townley 

plays. 
MSS.  are:  Brit.  Mus.,  Harl.  MS.  2253;  Edinburgh,  Auchinteck 

MS  W  41 ;  Oxford,  Bodleian,  Digby  86.  It  was  privately  printed 

by  J  P  Collier  and  by  J.  O.  Halliwell,  but  is  available  in  Appendix 

III  of  A.  W.  Pollard's  English  Miracle  Plays  .  .  .  (4th  ed.,  1904) 
K  Boddcker,  Altengl.  Dichtungen  des  MS.  Harl.  2253  (Berlin,  1878) ; 
and  E.  Mall,  The  Harrowing  of  Hell  (Breslau,  1871).  See  also  E.  K. 
Chambers,  The  Medieval  Stage  (2  vols.,  1903). 

HARROW-ON-THE-HILL,  an  urban  district  in  the  Harrow 

parliamentary  division  of  Middlesex,  England,  12  m.  W.N.W. 

of  St  Paul's  cathedral,  London,  served  by  the  London  and  North 
Western,  Metropolitan  and  District  railways.  Pop.  (1901),  10,220. 
It  takes  its  name  from  its  position  on  an  isolated  hill  rising  to 

a  height  of  345  ft.  On  the  summit,  and  forming  a  conspicuous 

landmark,  is  the  church  of  St  Mary,  said  to  have  been  founded  by 

Lanfranc,  archbishop  of  Canterbury,  in  the  reign  of  William  I., 

and  Norman  work  appears  at  the  base  of  the  tower.  The  re- 
mainder of  the  church  is  of  various  later  dates,  and  there  are 

several  ancient  monuments  and  brasses. 
Harrow  is  celebrated  for  its  public  school,  founded  in  1571  by 

John  Lyon,  whose  brass  is  in  the  church,  a  yeoman  of  the 

neighbouring  village  of  Preston  who  had  yearly  during  his  life 
set  aside  20  marks  for  the  education  of  poor  children  of  Harrow; 

though  a  school  existed  before  his  time.     Though  the  charter 

was  granted  by  Queen  Elizabeth  in  1571,  and  the  statutes  drawn 

up  by  the  founder  in  1590,  two  years  before  his  death,  it  was  not 
till  1611  that  the  first  building  was  opened  for  scholars.     Lyon 

originally  settled  about  two-thirds  of  his  property  on  the  school, 

leaving  the  remainder  for  the  maintenance  of  the  highway 
between  London  and  Harrow,  but  in  the  course  of  time  the 

values  of  the  respective  endowments  have  changed  so  far  that 

the  benefit  accruing  to  the  school  is  a  small  proportion  of  the 

whole.     About  1660  the  headmaster,  taking  advantage  of  a  con- 

cession in  Lyon's  statutes,  began  to  receive  "  foreigners,"  i.e. 
boys  from  other  parishes,  who  were  to  pay  for  their  education. 
From  this  time  the  prosperity  of  the  school  may  be  dated.     In 

1809  the  parishioners  of  Harrow  appealed  to  the  court  of  chan- 
cery against  the  manner  in  which  the  school  was  conducted,  but 

the  decision,  while  it  recognized  their  privileges,  confirmed  the 

right  of  admission  to  foreigners.     The  government  of  the  school 

was  originally  vested  in  six  persons  of  standing  in  the  parish  who 

had  the  power  of  filling  vacancies  in  their  number  by  election 

among  themselves;  but  under  the  Public  Schools  Act  of  1868 

the  governing  body  now  consists  of  the  surviving  members  of 

the  old  board,  besides  six  new  members  who  are  elected  re- 

spectively by  the  lord  chancellor,  the  universities  of  Oxford, 

Cambridge  and  London,  the  Royal  Society,  and  the  assistant 

masters  of  the  school.     There  are  several  scholarships  in  con- 
nexion with  the  school  to  Oxford  and  Cambridge  Universities. 

Harrow   was   originally   an    exclusively   classical   school,    but 
mathematics  became   a  compulsory   study  in    1837;   modern 
languages,  made  compulsory  in  the  upper  forms  in  1851,  were 
extended  to  the  whole  school  in  1855;  while  English  history  and 
literature  began  to   be  especially  studied  about    1869.     The 
number  of  boys  is  about  600.     The  principal  buildings  are 
modern,  including  the  chapel  (1857),  the  library  (1863),  named 
after  the  eminent  headmaster  Dr  Charles  John  Vaughan,  and  the 
speech-room  (1877),  the  scene  of  the  brilliant  ceremony  on 

"  Speech  Day  "  each  summer  term.     The  fourth  form  room 
however,  dates  from  161 1,  and  on  its  panels  are  cut  the  names  ol 
many  eminent  alumni,  such  as  Byron,   Robert   Peel,  R.   B 
Sheridan   and   Temple    (Lord    Palmerston).     Several    of    the 
buildings  were  erected  out  of  the  Lyon  Tercentenary  Fund,  sub- 

scribed after  the  tercentenary  celebration  in  1871. 

A  considerable  extension  of  Harrow  as  an  outer  residential 
3uburb  of  London  has  taken  place  north  of  the  hill,  where  is  the 
urban  district  of  Wealdstone  (pop.  5901),  and  there  are  also 
mportant  printing  and  photographic  works. 
HARRY  THE  MINSTREL,  or  BLIND  HARRY  (fl.  1470-1492), 

author  of  the  Scots  historical  poem  The  Actis  and  Deidis  of  the 
Ulustere  and  Vailzeand  Campioun  Schir  William  Wallace,  Knicht 
?/  Ellerslie,  flourished  in  the  latter  half  of  the  i  $th  century.  The 
details  of  his  personal  history  are  of  the  scantiest.  He  appears 
to  have  been  a  blind  Lothian  man,  in  humble  circumstances,  who 
lad  some  reputation  as  a  story-teller,  and  who  received,  on  five 
occasions,  in  1490  and  1491,  gifts  from  James  IV.  The  entries  of 
these,  in  the  Accounts  of  the  Lord  High  Treasurer,  occur  among 
others  to  harpers  and  singers.  He  is  alluded  to  by  Dunbar  (q.v.) 
in  the  fragmentary  Interlude  of  the  Droichis  Part  of  the  Play,  where 
a  "  droich,"  or  dwarf,  personates 

"  the  nakit  blynd  Harry 
That  lang  has  bene  in  the  fary 

Farleis  to  find;" 
and  again  in  Dunbar's  Lament  for  the  Makaris.  John  Major 
(q.v.)  in  his  Latin  History  speaks  of  "  one  Henry,  blind  from  his 
birth,  who,  in  the  time  of  my  childhood,  fashioned  a  whole  book 
about  William  Wallace,  and  therein  wrote  down  in  our  popular 
verse — and  this  was  a  kind  of  composition  in  which  he  had  much 
skill — all  that  passed  current  among  the  people  in  his  day.  I, 
however,  can  give  but  partial  credence  to  these  writings.  This 
Henry  used  to  recite  his  tales  before  nobles,  and  thus  received 

food  and  clothing  as  his  reward  "  (Bk.  iv.  ch.  xv.). 
The  poem  (preserved  in  a  unique  MS.,  dated  1488,  in  the 

Advocates'  library,  Edinburgh)  is  divided  into  eleven  books  and 
runs  to  11,853  l'nes.  Its  poetic  merits  are  few,  and  its  historical 
accuracy  is  easily  impugned.  It  has  the  formal  interest  of  being 

one  of  the  earliest,  certainly  one  of  the  most  extensive  verse- 
documents  in  Scots  written  in  five-accent,  or  heroic,  couplets. 
It  is  also  the  earliest  outstanding  work  which  discloses  that 
habit  of  Scotticism  which  took  such  strong  hold  of  the  popular 
Northern  literature  during  the  coming  years  of  conflict  with 

England.  In  this  respect  it  is  in  marked  contrast  with  all  the 

patriotic  verse  of  preceding  and  contemporary  literature.  This 
attitude  of  the  Wallace  may  perhaps  be  accepted  as  corroborative 
evidence  of  the  humble  milieu  and  popular  sentiment  of  its 

author.  The  poem  owed  its  subsequent  widespread  reputation 
to  its  appeal  to  this  sentiment  rather  than  to  its  literary  quality. 
On  the  other  hand,  there  are  elements  in  the  poem  which  show 
that  it  is  not  entirely  the  work  of  a  poor  crowder;  and  these 

(notably  references  to  historical  and  literary  authorities,  and 
occasional  reminiscences  of  the  literary  tricks  of  the  Scots 

Chaucerian  school)  have  inclined  some  to  the  view  that  the  text, 

as  we  have  it,  is  an  edited  version  of  the  minstrel's  rough  song- 
story.  It  has  been  argued,  though  by  no  means  conclusively,  that 
the  "  editor  "  was  John  Ramsay,  the  scribe  of  the  Edinburgh  MS. 
and  of  the  companion  Edinburgh  MS.  of  the  Brus  by  John 
Barbour  (q.v.). 

The  poem  appears,  on  the  authority  of  Laing,  to  have  been  printed 

at  the  press  of  Chepman  &  Myllar  about  1508,  but  the  fragments 
which  Laing  saw  are  not  extantr.  The  first  complete  edition,  now 

available,  was  printed  by  Lekprevik  for  Henry  Charteris  in  1570 

(Brit.  Museum).  It  was  reprinted  by  Charteris  in  1594  and  IOOI, 

and  by  Andro  Hart  in  1611  and  1620.  At  least  six  other  editions 

appealed  in  the  I7th  century.  There  are  many  later  reprints, 

including  some  of  William  Hamilton  of  Gilbertfield's  modern  Scots version  of  1722.  The  first  critical  edition  was  prepared  by  Dr 

Jamieson  and  published  in  1820.  In  1889  the  Scottish  Text  Society 
completed  their  edition  of  the  text,  with  prolegomena  and  notes  by 

James  Moir. See,  in  addition  to  Jamieson  s  and  Moir  s  volumes  (u.s.),  J.  1.  1. 

Brown's  The  Wallace  and  the  Bruce  Resludied  (Bonner,  Beitrdge  zur 

AnMstik.  vi.,  1900),  a  pica  for  Ramsay's  authorship  of  the  known 
text-  also  W.  A.  Craigie's  article  in  The  Scottish  Review  (July  1903), 

a  comparative  estimate  of  the  Brus  and  Wallace,  in  favour  of  the 
latter. 

HARSDORFFER,  GEORG  PHILIPP  (1607-1658),  German 

poet,  was  born  at  Nuremberg  on  the  ist  of  November  1607.  He 
studied  law  at  Altdorf  and  Strassburg,  and  subsequently  travelled 
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through  Holland,  England,  France  and  Italy.  His  knowledge 

of  languages  gained  for  him  the  appellation  "  the  learned," 
though  he  was  as  little  a  learned  man  as  he  was  a  poet.  As  a 
member  of  the  Fruchtbringende  Gesellschaft  he  was  called  der 
Spielende  (the  player).  Jointly  with  Johann  Klaj  (q.v.)  he 
founded  in  1644  at  Nuremberg  the  order  of  the  Pegnitzschafer, 
a  literary  society,  and  among  the  members  thereof  he  was  known 
by  the  name  of  Strephon.  He  died  at  Nuremberg  on  the  22nd  of 
September  1658.  His  writings  in  German  and  Latin  fill  fifty 
volumes,  and  a  selection  of  his  poems,  interesting  mostly  for 

their  form,  is  to  be  found  in  Miiller's  Bibliothek  deutscher  Dichter 
des  i~tlen  Jahrhunderts,  vol.  ix.  (Leipzig,  1826). 

His  life  was  written  by  Widmann  (Altdorf,  1707).  See  also 
Tittmann,  Die  Nurnberger  Dichterschule  (Gottingen,  1847);  Hoder- 
mann,  Rine  vornehme  Gesellschaft,  nach  Hirsdorffers  "  Gesprdch- 
spielen  "  (Paderborn,  1890) ;  T.  Bischoff,  "  Georg  Philipp  Hars- 
dorffer  "  in  the  Festschrift  zur  2$ojahrigen  Jubelfeier  des  Peg- 
nesischen  Blumenordens  (Nuremberg,  1894);  and  Krapp,  Die 
asthetischen  Tendenzen  Harsdorffers  (Berlin,  1904). 

HARSHA,  or  HARSHA VARDHANA  (fl.  A.D.  606-648),  an  Indian 
king  who  ruled  northern  India  as  paramount  monarch  for  over 

forty  years.  The  events  of  his  reign  are  related  by  Hsu'an  Tsang, 
the  Chinese  pilgrim,  and  by  Bana,  a  Brahman  author.  He  was 

the  son  of  a  raja  of  Thanesar,  who  gained  prominence  by  success- 
ful wars  against  the  Huns,  and  came  to  the  throne  in  A.D.  606, 

though  he  was  only  crowned  in  612.  He  devoted  himself  to  a 
scheme  of  conquering  the  whole  of  India,  and  carried  on  wars  for 
thirty  years  with  success,  until  (A.D.  620)  he  came  in  contact 
with  Pulakesin  II.,  the  greatest  of  the  Chalukya  dynasty,  who 
made  himself  lord  of  the  south,  as  Harsha  was  lord  of  the  north. 
The  Nerbudda  river  foimed  the  boundary  between  the  two 

empires.  In  the  latter  years  of  his  reign  Harsha's  sway  over  the 
whole  basin  of  the  Ganges  from  the  Himalayas  to  the  Nerbudda 

was  undisputed.  After  thirty-seven  years  of  war  he  set  himself 
to  emulate  Asoka  and  became  a  patron  of  art  and  literature. 
He  was  the  last  native  monarch  who  held  paramount  power  in 

the  north  prior  to  the  Mahommedan  conquest;  and  was  suc- 
ceeded by  an  era  of  petty  states. 

See  Bana,  Sri-harsha-charita,  trans.  Cowell  and  Thomas  (1897); 
Ettinghausen,  Harsha  Vardhana  (Louvain,  1906). 

HARSNETT,  SAMUEL  (1561-1631),  English  divine,  arch- 
bishop of  York,  was  born  at  Colchester  in  June  1561,  and  was 

educated  at  Pembroke  Hall,  Cambridge,  where  he  was  success- 
ively scholar,  fellow  and  master  (1605-1616).  He  was  also  vice- 

chancellor  of  the  university  in  1606  and  1614.  His  ecclesiastical 
career  began  somewhat  unpromisingly,  for  he  was  censured  by 
Archbishop  Whitgift  for  Romanist  tendencies  in  a  sermon  which 
he  preached  against  predestination  in  1584.  After  holding  the 

living  of  Chigwell  (1597-1605)  he  became  chaplain  to  Bancroft 
(then  bishop  of  London),  and  afterwards  archdeacon  of  Essex 

(1603-1609),  rector  of  Stisted  and  bishop  of  Chichester  (1609- 
1619)  and  archbishop  of  York  (1629).  He  died  on  the  25th  of 

May  1631.  Harsnett  was  no  favourite  with  the  Puritan  com- 
munity, and  Charles  I.  ordered  his  Considerations  for  the  better 

Settling  of  Church  Government  (1629)  to  be  circulated  among  the 
bishops.  His  Declaration  of  Egregious  Popish  Impostures  (1603) 
furnished  Shakespeare  with  the  names  of  the  spirits  mentioned 
by  Edgar  in  King  Lear. 
HART,  ALBERT  BUSHNELL  (1854-  ),  American  his- 

torian, was  born  at  Clarksville,  Mercer  county,  Pennsylvania, 
on  the  ist  of  July  1854.  He  graduated  at  Harvard  College  in 
1880,  studied  at  Paris,  Berlin  and  Freiburg,  and  received 
the  degree  of  Ph.D.  at  Freiburg  in  1883.  He  was  instructor  in 

history  at  Harvard  in  1883-1887,  assistant  professor  in  1887- 
1897,  and  became  professor  in  1897.  Among  his  writings  are: 
Introduction  to  the  Study  of  Federal  Government  (1890),  Forma- 

tion of  the  Union  (1892,  in  the  Epochs  of  American  History 
series),  Practical  Essays  on  American  Government  (1893),  Studies 
in  American  Education  (1895),  Guide  to  the  Study  of  American 
History  (with  Edward  Channing,  1897),  Salmon  Portland  Chase 
(1899,  in  the  American  Statesman  series),  Foundations  of 
American  Foreign  Policy  (1901),  Actual  Government  (1903), 
Slavery  and  Abolition  (1906,  the  volume  in  the  American 

Nation  series  dealing  with  the  period  1831-1841),  National 
Ideals  Historically  Traced  (1907),  the  z6th  volume  of  the 
American  Nation  series,  and  many  historical  pamphlets  and 
articles.  In  addition  he  edited  American  History  told  by  Con- 

temporaries (4  vols.,  1898-1901),  and  Source  Readers  in  American 
History  (4  vols.,  1901-1903),  and  two  co-operative  histories  of  the 
United  States,  the  Epochs  of  American  History  series  (3  small 
text-books),  and,  on  a  much  larger  scale,  the  American  Nation 
series  (27  vols.,  1903-1907);  he  also  edited  the  American Citizen  series. 

HART,  CHARLES  (d.  1683),  English  actor,  grandson  of 

Shakespeare's  sister  Joan,  is  first  heard  of  as  playing  women's 
parts  at  the  Blackfriars'  theatre  as  an  apprentice  of  Richard 
Robinson.  In  the  Civil  War  he  was  a  lieutenant  of  horse  in 

Prince  Rupert's  regiment,  and  after  the  king's  defeat  he  played 
surreptitiously  at  the  Cockpit  and  at  Holland  House  and  other 
noblemen's  residences.  After  the  Restoration  he  is  known  to 
have  been  in  1660  the  original  Dorante  in  The  Mistaken  Beauty, 

adapted  from  Corneille's  Le  Menleur.  In  1663  he  went  to  the 
Theatre  Royal  in  Killigrew's  company,  with  which  he  remained 
until  1682,  taking  leading  parts  in  Dryden's,  Jonson's  and 
Beaumont  and  Fletcher's  plays.  He  is  highly  spoken  of  by 
contemporaries  in  such  Shakespearian  parts  as  Othello  and 
Brutus.  He  is  often  mentioned  by  Pepys.  Betterton  praised 
him,  and  would  not  himself  play  the  part  of  Hotspur  until  after 

Hart's  retirement.  He  died  in  1683  and  was  buried  on  the  2oth 
of  August.  Hart  is  said  to  have  been  the  first  lover  of  Nell  Gwyn, 
and  to  have  trained  her  for  the  stage. 

HART,  ERNEST  ABRAHAM  (1835-1898),  English  medical 
journalist,  was  born  in  London  on  the  26th  of  June  1835,  the  son 
of  a  Jewish  dentist.  He  was  educated  at  the  City  of  London 

school,  and  became  a  student  at  St  George's  hospital.  In  1856 
he  became  a  member  of  the  Royal  College  of  Surgeons,  making 
a  specialty  of  diseases  of  the  eye.  He  was  appointed  ophthalmic 

surgeon  at  St  Mary's  hospital  at  the  age  of  28,  and  occupied 
various  other  posts,  introducing  into  ophthalmic  practice  some 
modifications  since  widely  adopted.  His  name,  too,  is  associated 
with  a  method  of  treating  popliteal  aneurism,  which  he  was  the 

first  to  use  in  Great  Britain.  His  real  life-work,  however,  was 
as  a  medical  journalist,  beginning  with  the  Lancet  in  1857. 
He  was  appointed  editor  of  the  British  Medical  Journal  in  1866. 
He  took  a  leading  part  in  the  exposures  which  led  to  the  inquiry 
into  the  state  of  London  workhouse  infirmaries,  and  to  the  reform 
of  the  treatment  of  sick  poor  throughout  England,  and  the 
Infant  Life  Protection  Act  of  1872,  aimed  at  the  evils  of  baby- 
farming,  was  largely  due  to  his  efforts.  The  record  of  his  public 
work  covers  nearly  the  whole  field  of  sanitary  legislation  during 

the  last  thrity  years  of  his  life.  He  had  a  hand  in  the  amend- 
ments of  the  Public  Health  and  of  the  Medical  Acts;  in  the 

measures  relating  to  notification  of  infectious  disease,  to  vaccina- 
tion, to  the  registration  of  plumbers;  in  the  improvement  of 

factory  legislation;  in  the  remedy  of  legitimate  grievances  of 
Army  and  Navy  medical  officers;  in  the  removal  of  abuses  and 
deficiencies  in  crowded  barrack  schools;  in  denouncing  the 
sanitary  shortcomings  of  the  Indian  government,  particularly  in 
regard  to  the  prevention  of  cholera.  His  work  on  behalf  of  the 
British  Medical  Association  is  shown  by  the  increase  from 
2000  to  19,000  in  the  number  of  members,  end  the  growth  of  the 
British  Medical  Journal  from  20  to  64  pages,  during  his  editor- 

ship. From  1872  to  1897  he  was  chairman  of  the  Association's 
Parliamentary  Bill  Committee.  He  died  on  the  7th  of  January 
1898.  For  his  second  wife  he  married  Alice  Marion  Rowland, 
who  had  herself  studied  medicine  in  London  and  Paris,  and  was 
no  less  interested  than  her  husband  in  philanthropic  reform. 
She  was  most  active  in  her  encouragement  of  Irish  cottage 
industries,  and  was  the  founder  of  the  Donegal  Industrial 
Fund. 

HART,  SIR  ROBERT,  Bart.  (1835-  ),  Anglo-Chinese 
statesman,  was  born  at  Milltown,  Co.  Armagh,  on  the  2oth  of 
February  1835.  He  was  educated  at  Taunton,  Dublin  and 

Belfast,  and  graduated  at  Queen's  College,  Belfast,  in  1853. 
In  the  following  year  he  received  an  appointemnt  as  student- 
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interpreter  in  the  China  consular  service,  and  after  serving  for 
a  short  time  at  the  Ningpo  vice-consulate,  he  was  transferred  to 
Canton,  where  after  acting  as  secretary  to  the  allied  commis- 

sioners governing  the  city,  he  was  appointed  the  local  inspector 
of.customs.  There  he  first  gained  an  insight  into  custom-house 
work.  One  effect  of  the  Taiping  rebellion  was  to  close  the  native 
custom-house  at  Shanghai;  and  as  the  corrupt  alternatives 
proposed  by  the  Chinese  were  worse  than  useless,  it  was  arranged 
by  Sir  Rutherford  Alcock,  the  British  consul,  with  his  French 
and  American  colleagues,  that  they  should  undertake  to  collect 
the  duties  on  goods  owned  by  foreigners  entering  and  leaving 
the  port.  Sir  T.  Wade  was  appointed  to  the  post  of  collector 
in  the  first  instance,  and  after  a  short  tenure  of  office  was  succeeded 
by  Mr  H.  N.  Lay,  who  held  the  post  until  1863,  when  he  resigned 
owing  to  a  disagreement  with  the  Chinese  government  in  con- 

nexion with  the  Lay-Osborn  fleet.  During  his  tenancy  of  office 
the  system  adopted  at  Shanghai  was  applied  to  the  other  treaty 

ports,  so  that  when  on  Mr  Lay's  resignation  Mr  Hart  was 
appointed  inspector-general  of  foreign  customs,  he  found  himself 
at  the  head  of  an  organization  which  collected  a  revenue  of  up- 

wards of  eight  million  taels  per  annum  at  fourteen  treaty  ports. 
From  the  date  when  Mr  Hart  took  up  his  duties  at  Peking,  in 
1863,  he  unceasingly  devoted  the  whole  of  his  energies  to  the 
work  of  the  department,  with  the  result  that  the  revenue  grew 

from  upwards  of  eight  million  taels  to  nearly  twenty-seven 
million,  collected  at  the  thirty-two  treaty  ports,  and  the  customs 
staff,  which  in  1864  numbered  200,  reached  in  1901  a  total  of 
5704.  From  the  first  Mr  .Hart  gained  the  entire  confidence  of 
the  members  of  the  Chinese  government,  who  were  wise  enough 
to  recognize  his  loyal  and  able  assistance.  Of  all  their  numerous 
sources  of  revenue,  the  money  furnished  by  Mr  Hart  was  the  only 
certain  asset  which  could  be  offered  as  security  for  Chinese  loans. 
For  many  years,  moreover,  it  was  customary  for  the  British 
minister,  as  well  as  the  ministers  of  other  powers,  to  consult  him 
in  every  difficulty;  and  such  complete  confidence  had  Lord 
Granville  in  his  ability  and  loyalty,  that  on  the  retirement  of 
Sir  T.  Wade  he  appointed  him  minister  plenipotentiary  at  Peking 

(1885).  Sir  Robert  Hart,  however — who  was  made  a  K.C.M.G. 
in  1882 — recognized  the  anomalous  position  in  which  he  would 
have  been  placed  had  he  accepted  the  proposal,  and  declined  the 
proffered  honour.  On  all  disputed  points,  whether  commercial, 
religious  or  political,  his  advice  was  invariably  sought  by  the 
foreign  ministers  and  the  Chinese  alike.  Thrice  only  did  he  visit 
Europe  between  1863  and  1902,  the  result  of  this  long  comparative 
isolation,  and  of  his  constant  intercourse  with  the  Peking 
officials,  being  that  he  learnt  to  look  at  events  through  Chinese 
spectacles;  and  his  work,  These  froth  the  Land  of  Sinim,  shows 
how  far  this  affected  his  outlook.  The  faith  which  he  put  in  the 
Chinese  made  him  turn  a  deaf  ear  to  the  warnings  which  he  re- 

ceived of  the  threatening  Boxer  movement  in  1900.  To  the  last 
he  believed  that  the  attacking  force  would  at  least  have  spared 
his  house,  which  contained  official  records  of  priceless  value, 
but  he  was  doomed  to  see  his  faith  falsified.  The  building  was 
burnt  to  the  ground  with  all  that  it  contained,  including  his 
private  diary  for  forty  years.  When  the  stress  came,  and  he 
retreated  to  the  British  legation,  he  took  an  active  part  in  the 
defence,  and  spared  neither  risk  nor  toil  in  his  exertions.  In 
addition  to  the  administration  of  the  foreign  customs  service, 
the  establishment  of  a  postal  service  in  the  provinces  devolved 
upon  him,  and  after  the  signing  of  the  protocol  of  1901  he  was 
called  upon  to  organize  a  native  customs  service  at  the  treaty 
ports. 
The  appointment  of  Sir  Robert  Hart  as  inspector-general 

of  the  imperial  maritime  customs  secured  the  interests  of 
European  investors  in  Chinese  securities,  and  helped  to  place 
Chinese  finance  generally  on  a  solid  footing.  When,  therefore, 
in  May  1906  the  Chinese  government  appointed  a  Chinese 
administrator  and  assistant  administrator  of  the  entire  customs 
of  China,  who  would  control  Sir  Robert  Hart  and  his  staff,  great 
anxiety  was  aroused.  The  Chinese  government  had  bound 
itself  in  1896  and  1898  that  the  imperial  maritime  customs 
services  should  remain  as  then  constituted  during  the  currency 

of  the  loan.  The  British  government  obtained  no  satisfactory 
answer  to  its  remonstrances,  and  Sir  Robert  Hart,  finding 
himself  placed  in  a  subordinate  position  after  his  long  service, 
retired  in  July  1907.  He  received  formal  leave  of  absence  in 
January  1908,  when  he  received  the  title  of  president  of  the 
board  of  customs.  Both  the  Chinese  and  the  British  govern- 

ments from  time  to  time  conferred  honours  upon  Sir  Robert 
Hart.  By  giving  him  a  Red  Button,  or  button  of  the  highest 

rank,  a  Peacock's  Feather,  the  order  of  the  Double  Dragon,  a 
patent  of  nobility  to  his  ancestors  for  three  generations,  and  the 
title  of  Junior  Guardian  of  the  heir  apparent,  the  Chinese  showed 
their  appreciation  of  his  manifold  and  great  services;  while 
under  the  seal  of  the  British  government  there  were  bestowed 
upon  him  theordersofC.M.G.  (1880),  K.C.M.G.  (i882),G.C.M.G. 
(1889),  and  a  baronetcy  (1893).  He  has  also  been  the  recipient 
of  many  foreign  orders.  Sir  Robert  Hart  married  in  1886 
Hester,  the  daughter  of  Alexander  Bredon,  Esq.,  M.D.,  of 
Portadown. 

See  his  life  by  Julia  Bredon  (Sir  Robert  Hart,  1909). 

HART,  WILLIAM  (1823-1894),  American  landscape  and 
cattle  painter,  was  born  in  Paisley,  Scotland,  on  the  3ist  of 
March  1823,  and  was  taken  to  America  in  early  youth.  He  was 
apprenticed  to  a  carriage  painter  at  Albany,  New  York,  and  his 
first  efforts  in  art  were  in  making  landscape  decorations  for  the 
panels  of  coaches.  Subsequently  he  returned  to  Scotland, 
where  he  studied  for  three  years.  He  opened  a  studio  in  New 
York  in  1853,  and  was  elected  an  associate  of  the  National 
Academy  of  Design  in  1857  and  an  academician  in  the  following 
year.  He  was  also  a  member  of  the  American  Water  Colour 
Society,  and  was  its  president  from  1870  to  1873.  As  one  of  the 
group  of  the  Hudson  River  School  he  enjoyed  considerable 
popularity,  his  pictures  being  in  many  well-known  American 
collections.  He  died  at  Mount  Vernon,  New  York,  on  the  i7th 
of  June  1894. 

His  brother,  JAMES  McDouGAL  HART  (1828-1901),  born  in 
Kilmarnock,  Scotland,  was  also  a  landscape  and  cattle  painter. 
He  was  a  pupil  of  Schirmer  in  Dusseldorf,  and  became  an 
associate  of  the  National  Academy  of  Design  in  1857  and  a  full 
member  in  1859.  He  was  survived  by  two  daughters,  both 
figure  painters,  Letitia  B.  Hart  (b.  1867)  and  Mary  Theresa 
Hart  (b.i872). 

HARTE,  FRANCIS  BRET  (1839-1902),  American  author,  was 
born  at  Albany,  New  York,  on  the  25th  of  August  1839.  His 
father,  a  professor  of  Greek  at  the  Albany  College,  died  during 
his  boyhood.  After  a  common-school  education  he  went  with 
his  mother  to  California  at  the  age  of  seventeen,  afterwards 
working  in  that  state  as  a  teacher,  miner,  printer,  express- 
messenger,  secretary  of  the  San  Francisco  mint,  and  editor.  His 
first  literary  venture  was  a  series  of  Condensed  Novels  (travesties 
of  well-known  works  of  fiction,  somewhat  in  the  style  of 
Thackeray),  published  weekly  in  The  Californian,  of  which  he 
was  editor,  and  reissued  in  book  form  in  1867.  The  Overland 
Monthly,  the  earliest  considerable  literary  magazine  on  the 
Pacific  coast,  was  established  in  1868,  with  Harte  as  editor. 
His  sketches  and  poems,  which  appeared  in  its  pages  during  the 
next  few  years,  attracted  wide  attention  in  the  eastern  states 
and  in  Europe. 

Bret  Harte  was  an  early  master  of  the  short  story,  and  his 
Californian  tales  were  regarded  as  introducing  a  new  genre  into 

fiction.  "  The  Luck  of  Roaring  Camp  "  (1868),  "  The  Outcasts 
of  Poker  Flat  "  (1869),  the  later  sketch  "  How  Santa  Claus  came 
to  Simpson's  Bar,"  and  the  verses  entitled  "  Plain  Language 
from  Truthful  James,"  combined  humour,  pathos  and  power 
of  character  portrayal  in  a  manner  that  indicated  that  the  new 
land  of  mining-gulches,  gamblers,  unassimilated  Asiatics,  and 
picturesque  and  varied  landscape  had  found  its  best  delineator;  so 
that  Harte  became,  in  his  pioneer  pictures,  a  sort  of  later  Fenimore 
Cooper.  Forty-four  volumes  were  published  by  him  between 
1867  and  1898.  After  a  year  as  professor  in  the  university  of 
California,  Harte  lived  in  New  York,  1871-1878;  was  United 
States  consul  at  Crefeld,  Germany,  1878-1880;  consul  at 
Glasgow,  1880-1885;  ar"d  after  1885  resided  in  London,  engaged 
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in  literary  work.     He  died  at  Camberley,  England,  on  the  5th 
of  May  1902. 

A  library  edition  of  his  Writings  (16  vols.)  was  issued  in  1900,  and 
increased  to  19  vols.  in  1904.  See  also  H.  W.  Boynton,  Bret  Harte 
(I9°5)  in  the  Contemporary  Men  of  Letters  series;  T.  E.  Pemberton, 
Life  of  Bret  Harte  (1903),  which  contains  a  list  of  his  poems,  tales,  &c. 

HARTEBEEST,  the  Boer  name  for  a  large  South  African 
antelope  (also  known  as  caama)  characterized  by  its  red  colour, 
long  face  with  naked  muzzle  and  sharply  angulated  lyrate 
horns,  which  are  present  in  both  sexes.  This  antelope  is  the 

Cape  Hartebeest  (Bubalis  cama). 

Bubalis  cama  or  Alcelaphus  cama  of  naturalists;  but  the  name 
hartebeest  has  been  extended  to  include  all  the  numerous 
members  of  the  same  genus,  some  of  which  are  to  be  found  in 
every  part  of  Africa,  while  one  or  two  extend  into  Syria.  Some 

of  the  species  of  the  allied  genus  Damaliscus,  such  as  Hunter's 
antelope  (D.  hunter  f),  are  also  often  cailed  hartebeests.  (See 
ANTELOPE.) 
HARTFORD,  a  city  and  the  capital  of  Connecticut,  U.S.A., 

the  county-seat  of  Hartford  county,  and  a  port  of  entry,  coter- 
minous with  the  township  of  Hartford,  in  the  west  central  part 

of  the  state,  on  the  W.  bank  of  the  Connecticut  river,  and  about 
35  m.  from  Long  Island  Sound.  Pop.  (1890),  53,230;  (1900), 

79,850,  of  whom  23,758  were  foreign-born  (including  8076  Irish, 
2700  Germans,  2260  Russians,  1952  Italians,  1714  Swedes, 
1634  English  and  1309  English  Canadians);  (1910  census) 
98,915.  Of  the  total  population  in  1900,  43,872  were  of  foreign 
parentage  (both  parents  foreign-born),  and  of  these  18,410  were 
of  Irish  parentage.  Hartford  is  served  by  two  divisions  of  the 
New  York,  New  Haven  &  Hartford  railway,  by  the  Central 
New  England  railway,  by  the  several  electric  lines  of  the  Con- 

necticut Company  which  radiate  to  the  surrounding  towns,  and 

by  the  steamboats  of  the  Hartford  &  New  York  Transporta- 
tion Co.,  all  of  which  are  controlled  by  the  N.Y.,  N.H.  &  H. 

The  river,  which  is  navigable  to  this  point,  is  usually  closed  from 
the  middle  of  December  to  the  middle  of  March. 

The  city  covers  an  area  of  17-7  sq.  m.;  it  is  well  laid  out  and 
compactly  built,  and  streets,  parks,  &c.,  are  under  a  city-plan 
commission  authorized  in  1907.  It  is  intersected  by  the  sluggish 
Park  river,  which  is  spanned  by  ten  bridges.  A  stone  arch 
bridge,  with  nine  arches,  built  of  granite  at  a  cost  of  $1,700,000 
and  dedicated  in  1908,  spans  the  Connecticut  (replacing  the  old 
Connecticut  river  bridge  built  in  1818  and  burned  in  1895),  and 
connects  Hartford  with  the  village  of  East  Hartford  in  the  town- 

ship of  East  Hartford  (pop.  1900,  6406),  which  has  important 
paper-manufacturing  and  tobacco-growing  interests.  The  park 
system  of  Hartford  is  the  largest  in  any  city  of  the  United  States 

in  proportion  to  the  city's  population.  In  1908  there  were  21 
public  parks,  aggregating  more  than  1335  acres.  In  the  extreme 

S.  of  the  city  is  Goodwin  Park  (about  200  acres) ;  in  the  S.E.  is 
Colt  Park  (106  acres),  the  gift  of  Mrs  Elizabeth  Colt,  the  widow 
of  Samuel  Colt,  inventor  of  the  Colt  revolver;  in  the  S.W.  is 
Pope  Park  (about  90  acres);  in  the  W.  is  Elizabeth  (100  acres); 
in  the  E.,  along  the  Connecticut  river  front,  is  Riverside  (about 
80  acres);  and  in  the  extreme  N.  is  Keney  Park  (680  acres),  the 
gift  of  Henry  Keney,  and,  next  to  the  Metropolitan  Reservations 
near  Boston,  the  largest  park  in  the  New  England  states.  Near 
the  centre  of  the  city  are  the  Capitol  Grounds  (27  acres;  until 
1872  the  campus  of  Trinity  College)  and  Bushnell  Park  (41  acres), 
adjoining  Capitol  Park.  Bushnell  Park,  named  in  honour  of 
Horace  Bushnell,  contains  the  Corning  Memorial  Fountain, 
erected  in  1899  and  designed  by  J.  Massey  Rhind,  and  three 
bronze  statues,  one,  by  J.Q.  A.  Ward,  of  General  Israel  Putnam; 
one,  by  Truman  H.  Bartlett,  of  Dr  Horace  Wells  (1815-1848),  the 
discoverer  of  anaesthesia;  and  one,  by  E.  S.  Woods,  of  Colonel 

Thomas  Knowlton  (1749-1776),  a  patriot  soldier  of  the  War  of 
Independence,  killed  at  the  battle  of  Harlem  Heights.  On  the 
Capitol  Grounds  is  the  state  capitol  (Richard  M.  Upjohn,  archi- 

tect), a  magnificent  white  marble  building,  which  was  completed  in 
1880  at  a  cost  of  $2,534,000.  Its  exterior  is  adorned  with  statues 
and  busts  of  Connecticut  statesmen  and  carvings  of  scenes  in 
the  history  of  the  state.  Within  the  building  are  regimental 
flags  of  the  Civil  War,  a  bronze  statue  by  Olin  L.  Warner  of 
Governor  William  A.  Buckingham,  a  bronze  statue  by  Karl 
Gerhardt  of  Nathan  Hale,  a  bronze  tablet  (also  by  Karl  Ger- 
hardt)  in  memory  of  John  Fitch  (1743-1798),  the  inventor;  a 
portrait  of  Washington,  purchased  by  the  state  in  1800  from  the 
artist,  Gilbert  Stuart;  and  a  series  of  oil  portraits  of  the  colonial 
and  state  governors.  The  elaborately  carved  chair  of  the 
lieutenant-governor  in  the  senate  chamber,  made  of  wood  from 
the  historic  Charter  Oak,  and  the  original  charter  of  1662  (or 
its  duplicate  of  the  same  date)  are  preserved  in  a  special  vault 
in  the  Connecticut  state  library.  A  new  state  library  and 
supreme  court  building  and  a  new  state  armoury  and  arsenal, 
both  of  granite,  have  been  (1910)  erected  upon  lands  recently 
added  to  the  Capitol  Grounds,  thus  forming  a  group  of  state 
buildings  with  the  Capitol  as  the  centre.  Near  the  Capitol,  at 
the  approach  of  the  memorial  bridge  across  the  Park  river,  is 

the  Soldiers'  and  Sailors'  memorial  arch,  designed  by  George 
Keller  and  erected  by  the  city  in  1885  in  memory  of  the  Hartford 
soldiers  and  sailors  who  served  in  the  American  Civil  War. 

Near  the  centre  of  the  city  is  the  old  town  square  (now  known 
as  the  City  Hall  Square),  laid  off  in  1637.  Here,  facing  Main 
Street,  stands  the  city  hall,  a  beautiful  example  of  Colonial 
architecture,  which  was  designed  by  Charles  Bulfinch,  completed 

in  1796,  and  until  1879  used  as  a  state  capitol;  it  has  subse- 
quently been  restored.  In  Main  Street  is  the  present  edifice 

of  the  First  Church  of  Christ,  known  as  the  Centre  Congregational 
Church,  which  was  organized  in  Cambridge,  Massachusetts, 
in  163  2,  and  removed  to  Hartford,  under  the  leadership  of  Thomas 
Hooker  and  Samuel  Stone,  in  1636.  In  the  adjoining  cemetery 
are  the  graves  of  Thomas  Hooker,  Governor  William  Leete 

(1603-1683),  and  Governor  John  Haynes,  and  a  monument 
in  memory  of  100  early  residents  of  Hartford.  In  the  same 
thoroughfare  is  the  Wadsworth  Atheneum  (built  in  1842; 

enlarged  in  1892-1893  and  1907)  and  its  companion  buildings, 
the  Colt  memorial  (built  in  1908  to  accommodate  the  Elizabeth 
Colt  art  collection)  and  the  Morgan  art  gallery  (built  in  1908  by 
J.  Pierpont  Morgan  in  memory  of  his  father,  Junius  Morgan, 
a  native  of  Hartford).  In  this  group  of  buildings  are  the  Hartford 
public  library  (containing  90,000 volumes  in  1908),  the  Watkinson 
library  of  reference  (70,000  volumes  in  1908),  the  library  of  the 
Connecticut  historical  society  (25,000  volumes  in  1908)  and  a 
public  art  gallery.  Other  institutions  of  importance  in  Hartford 
are  the  American  school  for  the  deaf  (formerly  the  American 
asylum  for  the  deaf  and  dumb),  founded  in  1816  by  Thomas 
H.  Gallaudet;  the  retreat  for  the  insane  (opened  for  patients 
in  1824);  the  Hartford  hospital;  St  Francis  hospital;  St 

Thomas's  seminary  (Roman  Catholic);  La  Salette  Missionary 
college  (R.C.;  1898) ;  Trinity  college  (founded  by  members  of  the 
Protestant  Episcopal  church,  and  now  non-sectarian),  which  was 



HARTFORD 33 

chartered  as  Washington  College  in  1823,  opened  in  1824, 

renamed  Trinity  College  in  1845,  and  in  1907-1908  had  27  in- 
structors and  208  students;  the  Hartford  Theological  seminary, 

a  Congregational  institution,  which  was  founded  at  East  Windsor 
Hill  in  1834  as  the  Theological  Institute  of  Connecticut,  was 
removed  to  Hartford  in  1865,  and  adopted  its  present  name 
in  1885;  and,  affiliated  with  the  last  mentioned  institution, 
the  Hartford  School  of  Religious  Pedagogy.  The  Hartford 
grammar  school,  founded  in  1638,  long  managed  by  the  town 
and  in  1847  merged  with  the  classical  department  of  the  Hartford 
public  high  school,  is  the  oldest  educational  institution  in  the 

state.  In  Farmington  Avenue  is  St  Joseph's  cathedral  (Roman 
Catholic),  the  city  being  the  seat  of  the  diocese  of  Hartford. 

During  the  i8th  century  Hartford  enjoyed  a  large  and  lucrative 
commerce,  but  the  railway  development  of  the  igth  century 
centralized  commerce  in  New  York  and  Boston,  and  consequently 

the  principal  source  of  the  city's  wealth  has  come  to  be  manu- 
facturing and  insurance.  In  1905  the  total  value  of  the  "factory" 

product  was  $25,975,651.  The  principal  industries  are  the 

manufacture  of  small  arms  (by  the  Colt's  Patent  Fire-Arms 
Manufacturing  Co.,  makers  of  the  Colt  revolver  and  the  Catling 
gun) ,  typewriters  (Royal  and  Underwood) ,  automobiles,  bicycles, 
cyclometers,  carriages  and  wagons,  belting,  cigars,  harness, 

machinists'  tools  and  instruments  of  precision,  coil-piping, 
church  organs,  horse-shoe  nails,  electric  equipment,  machine 
screws,  drop  forgings,  hydrants  and  valves,  and  engines  and 
boilers.  In  1788  the  first  woollen  mill  in  New  England  was 
opened  in  Hartford;  and  here,  too,  about  1846,  the  Rogers 
process  of  electro-silver  plating  was  invented.  The  city  is  one 
of  the  most  important  insurance  centres  in  the  United  States. 
As  early  as  1794  policies  were  issued  by  the  Hartford  Fire 
Insurance  Company  (chartered  in  1810).  In  1909  Hartford 
was  the  home  city  of  six  fire  insurance  and  six  life  insurance 
companies,  the  principal  ones  being  the  Aetna  (fire),  Aetna 
Life,  Phoenix  Mutual  Life,  Phoenix  Fire,  Travelers  (Life  and 
Accident),  Hartford  Fire,  Hartford  Life,  National  Fire,  Connecti- 

cut Fire,  Connecticut  General  Life  and  Connecticut  Mutual 
Life.  In  1906  the  six  fire  insurance  companies  had  an  aggregate 
capital  of  more  than  $10,000,000;  on  the  ist  January  1906 
they  reported  assets  of  about  $59,000,000  and  an  aggregate 
surplus  of  $30,000,000.  In  the  San  Francisco  disaster  of  that 
year  they  paid  more  than  $15,000,000  of  losses.  Since  the  fire 
insurance  business  began  in  Hartford,  the  companies  of  that 
city  now  doing  business  there  have  paid  about  $340,000,000  in 
losses.  Several  large  and  successful  foreign  companies  have 
made  Hartford  their  American  headquarters.  The  life  insurance 
companies  have  assets  to  the  value  of  about  $225,000,000. 
The  Aetna  (fire),  Aetna  Life,  Connecticut  Fire,  Connecticut 
Mutual  Life,  Connecticut  General  Life,  Hartford  Fire,  Hartford 
Life,  Hartford  Steam  Boiler  Inspection  and  Insurance  Co., 
National  Fire,  Orient  Fire,  Phoenix  Mutual  Life  and  Travelers 
companies  have  their  own  homes,  some  of  these  being  among 
the  finest  buildings  in  Hartford.  The  city  has  also  large  banking 
interests. 

The  first  settlement  on  the  site  of  Hartford  was  made  by  the 
Dutch  from  New  Amsterdam,  who  in  1633  established  on  the 
bank  of  the  Connecticut  river,  at  the  mouth  of  the  Park  river, 
a  fort  which  they  held  until  1654.  The  township  of  Hartford 
was  one  of  the  first  three  original  townships  of  Connecticut. 
The  first  English  settlement  was  made  in  1635  by  sixty  immi- 

grants, mostly  from  New  Town  (now  Cambridge),  Massachusetts; 
but  the  main  immigration  was  in  1636,  when  practically  all  the 
New  Town  congregation  led  by  Thomas  Hooker  and  Samuel 
Stone  joined  those  who  had  preceded  them.  Their  settlement 
was  called  Newtown  until  1637,  when  the  present  name  was 
adopted  from  Hertford,  England,  the  birthplace  of  Stone.  In 
1636  Hartford  was  the  meeting-place  of  the  first  general  court 
of  the  Connecticut  colony;  the  Fundamental  Orders,  the  first 
written  constitution,  were  adopted  at  Hartford  in  1639;  and 
after  the  union  of  the  colonies  of  New  Haven  and  Connecticut, 
iccomplished  by  the  charter  of  1662,  Hartford  became  the  sole 
capital;  but  from  1701  until  1873  that  honour  was  shared  with 

XIII.  2 

New  Haven.  At  Hartford  occurred  in  1687  the  meeting  of 
Edmund  Andros  and  the  Connecticut  officials  (see  CONNECTICUT). 
Hartford  was  first  chartered  in  1784,  was  rechartered  in  1856 
(the  charter  of  that  date  has  been  subsequently  revised) ,  and  in 
1881  was  made  coterminous  with  the  township  of  Hartford. 
The  city  was  the  literary  centre  of  Federalist  ideas  in  the  latter 
part  of  the  iSth  century,  being  the  home  of  Lemuel  Hopkins, 
John  Trumbull,  Joel  Barlow  and  David  Humphreys,  the  leading 

members  of  a  group  of  authors  known  as  the  "  Hartford  Wits  "; 
and  in  1814-1815  the  city  was  the  meeting-place  of  the  famous 
Hartford  Convention,  an  event  of  great  importance  in  the  history 
of  the  Federalist  party.  The  War  of  1812,  with  the  Embargo 

Acts  (1807-1813),  which  were  so  destructive  of  New  England's 
commerce,  thoroughly  aroused  the  Federalist  leaders  in  this 
part  of  the  country  against  the  National  government  as  ad- 

ministered by  the  Democrats,  and  in  1814,  when  the  British 
were  not  only  threatening  a  general  invasion  of  their  territory 
but  had  actually  occupied  a  part  of  the  Maine  coast,  and  the 
National  government  promised  no  protection,  the  legislature 
of  Massachusetts  invited  the  other  New  England  states  to  join 
with  her  in  sending  delegates  to  a  convention  which  should 
meet  at  Hartford  to  consider  their  grievances,  means  of  preserv- 

ing their  resources,  measures  of  protection  against  the  British, 
and  the  advisability  of  taking  measures  to  bring  about  a  con- 

vention of  delegates  from  all  the  United  States  for  the  purpose 
of  revising  the  Federal  constitution.  The  legislatures  of  Connecti- 

cut and  Rhode  Island,  and  town  meetings  in  Cheshire  and  Grafton 
counties  (New  Hampshire)  and  in  Windham  county  (Vermont) 
accepted  the  invitation,  and  the  convention,  composed  of  12 
delegates  from  Massachusetts,  7  from  Connecticut,  4  from  Rhode 
Island,  2  from  New  Hampshire  and  i  from  Vermont,  all 
Federalists,  met  on  the  i5th  of  December  1814,  chose  George 
Cabot  of  Massachusetts  president  and  Theodore  Dwight  of 
Connecticut  secretary,  and  remained  in  secret  session  until  the 
5th  of  January  1815,  when  it  adjourned  sine  die.  At  the  con- 

clusion of  its  work  it  recommended  greater  military  control  for 
each  of  the  several  states  and  that  the  Federal  constitution 
be  so  amended  that  representatives  and  direct  taxes  should  be 

apportioned  among  the  several  states  "  according  to  their 
respective  numbers  of  free  persons,"  that  no  new  state  should 
be  admitted  to  the  Union  without  the  concurrence  of  two-thirds 
of  both  Houses  of  Congress,  that  Congress  should  not  have  the 
power  to  lay  an  embargo  for  more  than  sixty  days,  that  the 
concurrence  of  two-thirds  of  the  members  of  both  Houses  of 

Congress  should  be  necessary  to  pass  an  act  "  to  interdict  the 
commercial  intercourse  between  the  United  States  and  any 

foreign  nation  or  the  dependencies  thereof  "  or  to  declare  war 
against  any  foreign  nation  except  in  case  of  actual  invasion,  that 

"  no  person  who  shall  hereafter  be  naturalized  shall  be  eligible 
as  a  member  of  the  Senate  or  House  of  Representatives  of  the 
United  States,  nor  capable  of  holding  any  civil  office  under  the 

authority  of  the  United  States,"  and  that  "  the  same  person 
shall  not  be  elected  president  of  the  United  States  a  second  time; 
nor  shall  the  president  be  elected  from  the  same  state  two  terms 

in  succession."  After  making  these  recommendations  concerning 
amendments  the  Convention  resolved:  "  That  if  the  application 
of  these  states  to  the  government  of  the  United  States,  recom- 

mended in  a  foregoing  resolution,  should  be  unsuccessful,  and 
peace  should  not  be  concluded,  and  the  defence  of  these  states 
should  be  neglected,  as  it  has  been  since  the  commencement 
of  the  war,  it  will,  in  the  opinion  of  this  convention,  be  expedient 
for  the  legislatures  of  the  several  states  to  appoint  delegates 
to  another  convention,  to  meet  at  Boston  in  the  state  of 
Massachusetts  on  the  third  Thursday  of  June  next,  with  such 
powers  and  instructions  as  the  exigency  of  a  crisis  so  momentous 

may  require."  The  legislatures  of  Massachusetts  and  Connecticut 
approved  of  these  proposed  amendments  and  sent  commissioners 
to  Washington  to  urge  their  adoption,  but  before  their  arrival 
the  war  had  closed,  and  not  only  did  the  amendments  fail  to 
receive  the  approval  of  any  other  state,  but  the  legislatures  of 
nine  states  expressed  their  disapproval  of  the  Hartford  Convention 

itself,  some  charging  it  with  sowing  "seeds  of  dissension  and 
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disunion."  The  cessation  of  the  war  brought  increased  popularity 
to  the  Democratic  administration,  and  the  Hartford  Convention 
was  vigorously  attacked  throughout  the  country. 

Hartford  was  the  birthplace  of  Noah  Webster,  who  here 
published  his  Grammatical  Institute  of  the  English  Language 

(1783-1785),  and  of  Henry  Barnard,  John  Fiske  and  Frederick 
Law  Olmsted,  and  has  been  the  home  of  Samuel  P.  Goodrich 
(Peter  Parley),  George  D.  Prentice,  Harriet  Beecher  Stowe, 
Charles  Dudley  Warner,  Samuel  L.  Clemens  (Mark  Twain) 
and  Horace  Bushnell.  More  than  100  periodicals  have  been 
established  in  Hartford,  of  which  the  oldest  is  the  Hartford 
Courant(i?64),  the  oldest  newspaper  in  the  United  States.  This 
paper  was  very  influential  in  shaping  public  opinion  in  the 
years  preceding  the  War  of  Independence;  after  the  war  it 
was  successively  Federalist,  Whig  and  Republican.  The  Times 
(semi- weekly  1817;  daily  1841)  was  one  of  the  most  powerful 
Democratic  organs  in  the  period  before  the  middle  of  the  ipth 

century,  and  had  Gideon  Wells  for  editor  1826-1836.  The 
Congregationalist  (afterwards  published  in  Boston)  and  the 
Churchman  (afterwards  published  in  New  York)  were  also 
founded  at  Hartford. 

See  Scaeva,  Hartford  in  the  Olden  Times:  Its  First  Thirty  Years 
(Hartford,  1853),  edited  by  W.  M.  B.  Hartley;  and  J.  H.  Trumbull, 
Memorial  History  of  Hartford  County  (Boston,  1886).  For  the 
Hartford  Convention  see  History  of  the  Hartford  Convention  (Boston, 
1833),  published  by  its  secretary,  Theodore  Dwight;  H.  C.  Lodge, 
Life  and  Letters  of  George  Cabot  (Boston,  1877);  and  Henry  Adams, 
Documents  Relating  to  New  England  Federalism  (Boston,  1877). 

HARTFORD  CITY,  a  city  and  the  county-seat  of  Blackford 
county,  Indiana,  U.S.A.,  62  m.  N.E.  of  Indianapolis.  Pop. 

(1890)  2287;  (1900)  5912  (572  foreign-born);  (1910)  6187.  The 
city  is  served  by  the  Fort  Wayne,  Cincinnati  &  Louisville,  and 
the  Pittsburg,  Cincinnati,  Chicago  &  St  Louis  railways,  and  the 
Indiana  Union  Traction  line  (electric) .  There  are  oil  and  natural 
gas  wells  in  the  vicinity,  and  the  city  has  pulp  and  paper  mills, 
glass  and  tile  works,  and  manufactories  of  woodenware,  and 

nitro-glycerine  and  powder.  The  municipality  owns  and  operates 
its  water-works  system.  The  first  settlement  in  the  vicinity  was 
made  in  1832.  Hartford  City  became  the  county-seat  of  Black- 
ford  county  when  that  county  was  erected  in  1837;  it  was  laid 
out  in  1839  and  was  first  incorporated  as  a  town  in  1867. 

HARTIG,  GEORG  LUDWIG  (1764-1837),  German  agricul- 
turist and  writer  on  forestry,  was  born  at  Gladenbach,  near 

Marburg,  on  the  2nd  of  September  1764.  After  obtaining  a 
practical  knowledge  of  forestry  at  Harzburg,  he  studied  from 
1781  to  1783  at  the  university  of  Giessen.  In  1786  he  became 
manager  of  forests  to  the  prince  of  Solms-Braunfels  at  Hungen  in 
the  Wetterau,  where  he  founded  a  school  for  the  teaching  of 
forestry.  After  obtaining  in  1 797  the  appointment  of  inspector 
of  forests  to  the  prince  of  Orange-Nassau,  he  continued  his  school 
of  forestry  at  Dillenburg,  where  the  attendance  thereat  increased 
considerably.  On  the  dissolution  of  the  principality  by  Napoleon 
I.  in  1 805  he  lost  his  position,  but  in  1 806  he  went  as  chief  inspector 
of  forests  to  Stuttgart,  whence  in  1811  he  was  called  to  Berlin  in 
a  like  capacity.  There  he  continued  his  school  of  forestry,  and 
succeeded  in  connecting  it  with  the  university  of  Berlin,  where  in 
1830  he  was  appointed  an  honorary  professor.  He  died  at  Berlin 

on  the  2nd  of  February  1837.  His  son  Theodor  (1805-1880),  and 
grandson  Robert  (1839-1901),  were  also  distinguished  for  their 
contributions  to  the  study  of  forestry. 

G.  L.  Hartig  was  the  author  of  a  number  of  valuable  works: 
Lehrbuch  fur  Jdger  (Stuttgart,  1810);  Lehrbuch  fiir  Forster  (3  vols., 
Stuttgart,  1808);  Kubiktabellen  fiir  geschnittene,  beschlagene,  und 
runde  Holzer  (1815,  loth  ed.  Berlin,  1871);  and  Lexikon  fur  Jager 
und  Jagdfreunde  (1836,  2nd  ed.  Berlin,  1859-1861).  Theodor 
Hartig  and  his  son  Robert  also  published  numerous  works  dealing 

with  forestry,  one  of  the  latter's  books  being  translated  into  English by  W.  Somerville  and  H.  Marshall  Ward  as  Diseases  of  Trees  (1894). 

HARTLEPOOL,  a  parliamentary  borough  of  Durham,  England, 

embracing  the  municipal  borough  of  Hartlepool  or  East  Hartle- 
pool  and  the  municipal  and  county  borough  of  West  Hartlepool. 
Pop.  (1901)  of  Hartlepool,  22,723;  of  West  Hartlepool,  62,627. 
The  towns  are  on  the  coast  of  the  North  Sea  separated  by  Hartle- 

pool Bay,  with  a  harbour,  and  both  have  stations  on  branches  of 

the  North  Eastern  railway,  247  m.  N.  by  W.  from  London.  The 
surrounding  country  is  bleak,  and  the  coast  is  low.  Caves  occur 
in  the  slight  cliffs,  and  protection  against  the  attacks  of  the  waves 
has  been  found  necessary.  The  ancient  market  town  of  Hartle- 

pool lies  on  a  peninsula  which  forms  the  termination  of  a  south- 
eastward sweep  of  the  coast  and  embraces  the  bay.  Its  naturally 

strong  position  was  formerly  fortified,  and  part  of  the  walls, 
serving  as  a  promenade,  remain.  The  parish  church  of  St  Hilda, 
standing  on  an  eminence  above  the  sea,  is  late  Norman  and  Early 
English,  with  a  massive  tower,  heavily  buttressed.  There  is  a 
handsome  borough  hall  in  Italian  style.  West  Hartlepool,  a 
wholly  modern  town,  has  several  handsome  modern  churches, 
municipal  buildings,  exchange,  market  hall,  Athenaeum  and 
public  library.  The  municipal  area  embraces  the  three  town- 

ships of  Seaton  Carew,  a  seaside  resort  with  good  bathing, 
and  golf  links;  Stranton,  with  its  church  of  All  Saints,  of  the 
I4th  century,  on  a  very  early  site;  and  Throston. 

The  two  Hartlepools  are  officially  considered  as  one  port.  The 
harbour,  which  embraces  two  tidal  basins  and  six  docks  aggregat- 

ing 83!  acres,  in  addition  to  timber  docks  of  57  acres,  covers 
altogether  350  acres.  There  are  five  graving  docks,  admitting 
vessels  of  550  ft.  length  and  10  to  21  ft.  draught.  The  depth  of 
water  on  the  dock  sills  varies  from  17  j  ft.  at  neap  tides  to  25  ft.  at 
spring  tides.  A  breakwater  three-quarters  of  a  mile  long  protects 
the  entrance  to  the  harbour.  An  important  trade  is  carried  on 
in  the  export  of  coal,  ships,  machinery,  iron  and  other  metallic 
ores,  woollens  and  cottons,  and  in  the  import  of  timber,  sugar,  iron 
and  copper  ores,  and  eggs.  Timber  makes  up  59  %  of  the 
imports,  and  coal  and  ships  each  about  30%  of  the  exports.  The 

principal  industries  are  shipbuilding  (iron),  boiler  and  engineer- 
ing works,  iron  and  brass  foundries,  steam  saw  and  planing  mills, 

flour-mills,  paper  and  paint  factories,  and  soapworks. 
The  parliamentary  borough  (falling  within  the  south-east 

county  division)  returns  one  member.  The  municipal  borough 
of  Hartlepool  is  under  a  mayor,  6  aldermen  and  18  councillors, 
and  has  an  area  of  972  acres.  The  municipal  borough  of  West 
Hartlepool  is  under  a  mayor,  8  aldermen  and  24  councillors,  and 
has  an  area  of  2684  acres. 

Built  on  the  horns  of  a  sheltered  bay,  Hartlepool  (Hertepull, 
Hertipol),  grew  up  round  the  monastery  founded  there  in  640, 
but  was  destroyed  by  the  Danes  in  800  and  rebuilt  by  Ecgred, 
bishop  of  Lindisfarne.  In  1173  Bishop  Hugh  de  Puiset  allowed 
French  and  Flemish  troops  to  land  at  Hartlepool  to  aid  the  Scots. 
It  is  not  mentioned  in  Boldon  Book  as,  being  part  of  the  royal 
manor  of  Sadberg  held  at  this  time  by  the  family  of  Bruce,  it  did 
not  become  the  property  of  the  see  of  Durham  until  the  purchase 
of  that  manor  in  1189.  The  bishops  did  not  obtain  possession 
until  the  reign  of  John,  who  during  the  interval  in  1201  gave 
Hartlepool  a  charter  granting  the  burgesses  the  same  privileges 
that  the  burgesses  of  Newcastle  enjoyed;  in  1230  Bishop 
Richard  Poor  granted  further  liberties,  including  a  gild  merchant. 
Edward  II.  seized  the  borough  as  a  possession  of  Robert  Bruce, 

but  he  could  control  it  very  slightly  owing  to  the  bishop's  powers. 
In  1328  Edward  III.  granted  the  borough  100  marks  towards  the 
town-wall  and  Richard  II.  granted  murage  for  seven  years,  the 
term  being  extended  in  1400.  In  1383  Bishop  Fordham  gave 
the  burgesses  licence  to  receive  tolls  within  the  borough  for  the 
maintenance  of  the  walls,  while  Bishop  Neville  granted  a  com- 

mission for  the  construction  of  a  pier  or  mole.  In  the  i6th 
century  Hartlepool  was  less  prosperous;  in  1523  the  haven  was 
said  to  be  ruined,  the  fortifications  decayed.  An  act  of  1535 

declared  Hartlepool  to  be  in  Yorkshire,  but  in  1554  it  was  re- 
instated in  the  county  of  Durham.  It  fell  into  the  hands  of  the 

northern  earls  in  1563,  and  a  garrison  was  maintained  there  after 
the  rebellion  was  crushed.  In  1593  Elizabeth  incorporated  it, 
and  gave  the  burgesses  a  town  hall  and  court  of  pie  powder. 
During  the  civil  wars  Hartlepool,  which  a  few  years  before  was 
said  to  be  the  only  port  town  in  the  country,  was  taken  by  the 
Scots,  who  maintained  a  garrison  there  until  1647.  As  a  borough 
of  the  Palatinate  Hartlepool  was  not  represented  in  parliament 
until  the  igth  century,  though  strong  arguments  in  its  favour 
were  advanced  in  the  Commons  in  1614.  The  markets  of 
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Hartlepool  were  important  throughout  the  middle  ages.  In  1 2 1 6 
John  confirmed  toRobertBruce  the  marketon  Wednesday  granted 
to  his  father  and  the  fair  on  the  feast  of  St  Lawrence;  this  fair  was 
extended  to  fifteen  days  by  the  grant  of  1230,  while  the  charter 
of  1 595  also  granted  a  fair  and  market.  During  the  i4th  century 
trade  was  carried  on  with  Germany,  Spain  and  Holland,  and  in 
1346  Hartlepool  provided  five  ships  for  the  French  war,  being 
considered  one  of  the  chief  seaports  in  the  kingdom.  The 

markets  were  still  considerable  in  Camden's  day,  but  declined 
during  the  i8th  century,  when  Hartlepool  became  fashionable  as 
a  watering-place. 
HARTLEY,  SIR  CHARLES  AUGUSTUS  (1825-  ),  English 

engineer,  was  born  in  1825  at  Heworth,  Durham.  Like  most 
engineers  of  his  generation  he  was  engaged  in  railway  work  in 
the  early  part  of  his  career,  but  subsequently  he  devoted  himself 
to  hydraulic  engineering  and  the  improvement  of  estuaries  and 
harbours  for  the  purposes  of  navigation.  He  was  employed  in 
connexion  with  some  of  the  largest  and  most  important  water- 

ways of  the  world.  After  serving  in  the  Crimea  as  a  captain  of 
engineers  in  the  Anglo-Turkish  contingent,  he  was  in  1856 
appointed  engineer-in-chief  for  the  works  carried  out  by  the 
European  Commission  of  the  Danube  for  improving  the  naviga- 

tion at  the  mouths  of  that  river,  and  that  position  he  retained 
till  1872,  when  he  became  consulting  engineer  to  the  Commission 
(see  DANUBE).  In  1875  he  was  one  of  the  committee  appointed 
by  the  authority  of  the  U.S.A.  Congress  to  report  on  the  works 
necessary  to  form  and  maintain  a  deep  channel  through  the  south 
pass  of  the  Mississippi  delta;  and  in  1884  the  British  government 
nominated  him  a  member  of  the  international  technical  commission 
for  widening  the  Suez  Canal.  In  addition  he  was  consulted  by 
the  British  and  other  governments  in  connexion  with  many  other 
river  and  harbour  works,  including  the  improvement  of  the 
navigation  of  the  Scheldt,  Hugli,  Don  and  Dnieper,  and  of  the 
ports  of  Odessa,  Trieste,  Kustendjie,  Burgas,  Varna  and  Durban. 
He  was  knighted  in  1862,  and  became  K.C.M.G.  in  1884. 

HARTLEY,  DAVID  (1705-1757),  English  philosopher,  and 
founder  of  the  Associationist  school  of  psychologists,  was  born 
on  the  30th  of  August  1705*  He  was  educated  at  Bradford 
grammar  school  and  Jesus  College,  Cambridge,  of  which  society 
he  became  a  fellow  in  1727.  Originally  intended  for  the  Church, 
he  was  deterred  from  taking  orders  by  certain  scruples  as  to 
signing  the  Thirty-nine  Articles,  and  took  up  the  study  of 
medicine.  Nevertheless,  he  remained  in  the  communion  of  the 
English  Church,  living  on  intimate  terms  with  the  most  dis- 

tinguished churchmen  of  his  day.  Indeed  he  asserted  it  to  be  a 
duty  to  obey  ecclesiastical  as  well  as  civil  authorities.  The 
doctrine  to  which  he  most  strongly  objected  was  that  of  eternal 
punishment.  Hartley  practised  as  a  physician  at  Newark, 
Bury  St  Edmunds,  London,  and  lastly  at  Bath,  where  he  died  on 
the  28th  of  August  1757.  His  Observations  on  Man  was  pub- 

lished in  1749,  three  years  after  Condillac's  Essai  sur  I'origine  des 
connaissances  humaines,  in  which  theories  essentially  similar 
to  his  were  expounded.  It  is  in  two  parts — the  first  dealing 
with  the  frame  of  the  human  body  and  mind,  and  their  mutual 
connexions  and  influences,  the  second  with  the  duty  and  expecta- 

tions of  mankind.  His  two  main  theories  are  the  doctrine  of 

vibrations  and  the  doctrine  of  associations.  His  physical 
theory,  he  tells  us,  was  drawn  from  certain  speculations  as  to 
nervous  action  which  Newton  had  published  in  his  Principia. 
His  psychological  theory  was  suggested  by  the  Dissertation  con- 

cerning the  Fundamental  Principles  of  Virtue  or  Morality,  which 
was  written  by  a  clergyman  named  John  Gay  (1699-1745),  and 
prefixed  by  Bishop  Law  to  his  translation  1  of  Archbishop  King's 
Latin  work  on  the  Origin  of  Evil,  its  chief  object  being  to  show 
that  sympathy  and  conscience  are  developments  by  means  of 
association  from  the  selfish  feelings. 

The  outlines  of  Hartley's  theory  are  as  follows.  With  Locke  he 
asserted  that,  prior  to  sensation,  the  human  mind  is  a  blank.  By 
a  growth  from  simple  sensations  those  states  of  consciousness  which 
appear  most  remote  from  sensation  come  into  being.  And  the  one 

1  Anonymously  in  the  1731  ed.,  with  acknowledgment  in  the 1758  ed. 

law  of  growth  of  which  Hartley  took  account  was -the  law  of  con- 
tiguity, synchronous  and  successive.  By  this  law  he  sought  to 

explain,  not  only  the  phenomena  of  memory,  which  others  had 
similarly  explained  before  him,  but  also  the  phenomena  of  emotion, 
of  reasoning,  and  of  voluntary  and  involuntary  action  (see  ASSOCIA- TION OF  IDEAS). 

By  his  physical  theory  Hartley  gave  the  first  strong  impulse  to 
the  modern  study  of  the  intimate  connexion  of  physiological  and 
psychical  facts  which  has  proved  so  fruitful,  though  his  physical 
theory  in  itself  is  inadequate,  and  has  not  been  largely  adopted. 
He  held  that  sensation  is  the  result  of  a  vibration  of  the  minute 
particles  of  the  medullary  substance  of  the  nerves,  to  account  for 
which  he  postulated,  with  Newton,  a  subtle  elastic  ether,  rare  in 
the  interstices  of  solid  bodies  and  in  their  close  neighbourhood,  and 
denser  as  it  recedes  from  them.  Pleasure  is  the  resujt  of  moderate 
vibrations,  pain  of  vibrations  so  violent  as  to  break  the  continuity 
of  the  nerves.  These  vibrations  leave  behind  them  in  the  brain 

a  tendency  to  fainter  vibrations  or  "  vibratiuncles  "  of  a  similar 
kind,  which  correspond  to  "  ideas  of  sensation."  Thus  memory  is accounted  for.  The  course  of  reminiscence  and  of  the  thoughts 
generally,  when  not  immediately  dependent  upon  external  sensation, 
is  accounted  for  on  the  ground  that  there  are  always  vibrations  in 
the  brain  on  account  of  its  heat  and  the  pulsation  of  its  arteries. 
What  these  vibrations  shall  be  is  determined  by  the  nature  of  each 
man's  past  experience,  and  by  the  influence  of  the  circumstances  of 
the  moment,  which  causes  now  one  now  another  tendency  to  prevail 
over  the  rest.  Sensations  which  are  often  associated  together 
become  each  associated  with  the  ideas  corresponding  to  the  others; 
and  the  ideas  corresponding  to  the  associated  sensations  become 
associated  together,  sometimes  so  intimately  that  they  form  what 
appears  to  be  a  new  simple  idea,  not  without  careful  analysis  resolv- 

able into  its  component  parts. 
Starting,  like  the  modern  Associationists,  from  a  detailed  account 

of  the  phenomena  of  the  senses,  Hartley  tries  to  show  how,  by  the 
above  laws,  all  the  emotions,  which  he  analyses  with  considerable 
skill,  may  be  explained.  Locke's  phrase  "  association  of  ideas  "  is 
employed  throughout,  "  idea  "  being  taken  as  including  every mental  state  but  sensation.  He  emphatically  asserts  the  existence 
of  pure  disinterested  sentiment,  while  declaring  it  to  be  a  growth 
from  the  self-regarding  feelings.  Voluntary  action  is  explained  as 
the  result  of  a  firm  connexion  between  a  motion  and  a  sensation  or 

"idea,"  and,  on  the  physical  side,  between  an  "ideal"  and  a 
motory  vibration.  Therefore  in  the  Freewill  controversy  Hartley 
took  his  place  as  a  determinist.  It  is  singular  that,  as  he  tells  us, 
it  was  only  with  reluctance,  and  when  his  speculations  were  nearly 
complete,  that  he  came  to  a  conclusion  on  this  subject  in  accordance 
with  his  theory. 

See  life  of  Hartley  by  his  son  in  the  1801  edition  of  the  Observations, 
which  also  contains  notes  and  additions  translated  from  the  German 
of  H.  A.  Pistorius;  Sir  Leslie  Stephen,  History  of  English  Thought 
in  the  Eighteenth  Century  (y&  ed.,  1902),  and  article  fn  the  Dictionary 
of  National  Biography;  G.  S.  Bower,  Hartley  and  James  Mill  (1881); 
B.  Schonlank,  Hartley  und  Priestley  die  Begrilnder  des  Assoziatio- 
nismus  in  England  (1882).  See  also  the  histories  of  philosophy  and 
bibliography  in  J.  M.  Baldwin's  Dictionary  of  Philosophy  and 
Psychology  (1905),  vol.  iii. 

HARTLEY,  JONATHAN  SCOTT  (1845-  ),  American 
sculptor,  was  born  at  Albany,  New  York,  on  the  23rd  of 
September  1845.  He  was  a  pupil  of  E.  D.  Palmer,  New  York, 
and  of  the  schools  of  the  Royal  Academy,  London;  he  later 
studied  for  a  year  in  Berlin  and  for  a  year  in  Paris.  His  first 
important  work  (1882)  was  a  statue  of  Miles  Morgan,  the  Puritan, 
for  Springfield,  Mass.  Among  his  other  works  are  the  Daguerre 

monument  in  Washington;  "  Thomas  K.  Beecher,"  Elmira, 
New  York,  and  "Alfred  the  Great,"  Appellate  Court  House, 
New  York.  He  devoted  himself  particularly  to  the  making  of 
portrait  busts,  in  which  he  attained  high  rank.  In  1891  he 
became  a  member  of  the  National  Academy  of  Design. 
HARTLIB,  SAMUEL  (c.  1599-6.  1670),  English  writer  on 

education  and  agriculturist,  was  born  towards  the  close  of  the 
1 6th  century  at  Elbing  in  Prussia,  his  father  being  a  refugee 
merchant  from  Poland.  His  mother  was  the  daughter  of  a  rich 
English  merchant  at  Danzig.  About  1628  Hartlib  went  to 
England,  where  he  carried  on  a  mercantile  agency,  and  at  the 
same  time  found  leisure  to  enter  with  interest  into  the  public 
questions  of  the  day.  An  enthusiastic  admirer  of  Comenius,  he 
published  in  1637  his  Conatuum  Comenianorum  praeludia,  and 
in  1639  Comenii  pansophiae  prodromus  el  didaclica  dissertatio. 
In  1641  appeared  his  Relation  of  that  which  hath  been  lately 
attempted  to  procure  Ecclesiastical  Peace  among  Protestants,  and 
A  Description  of  Macaria,  containing  his  ideas  of  what  a  model 
state  should  be.  During  the  civil  war  Hartlib  occupied  himself 
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with  the  peaceful  study  of  agriculture,  publishing  various  works 
by  himself,  and  printing  at  his  own  expense  several  treatises 
by  others  on  the  subject.  In  1652  he  issued  a  second  edition  of 
the  Discourse  of  Flanders  Husbandry  by  Sir  Richard  Weston 
(1645);  and  in  1651  Samuel  Hartlib,  his  Legacy,  or  an  Enlarge- 

ment of  the  Discourse  of  Husbandry  used  in  Brabant  and  Flanders, 
by  Robert  Child.  For  his  various  labours  Hartlib  received  from 
Cromwell  a  pension  of  £100,  afterwards  increased  to  £300,  as  he 
had  spent  all  his  fortune  on  his  experiments.  He  planned  a  school 
for  the  sons  of  gentlemen,  to  be  conducted  on  new  principles, 

and  this  probably  was  the  occasion  of  his  friend  Milton's  Tractate 
on  Education,  addressed  to  him  in  1644,  and  of  Sir  William  Petty 's 
Two  Letters  on  the  same  subject,  in  1647  and  1648.  At  the 
Restoration  Hartlib  lost  his  pension,  which  had  already  fallen 
into  arrears;  he  petitioned  parliament  for  a  new  grant  of  it, 
but  what  success  he  met  with  is  unknown,  as  his  latter  years  and 
death  are  wrapped  in  obscurity.  A  letter  from  him  is  known  to 

have  been  written  in  February  1661-1662,  and  apparently  he 
is  referred  to  by  Andrew  Marvell  as  alive  in  1670  and  fleeing  to 
Holland  from  his  creditors. 

A  Biographical  Memoir  of  Samuel  Hartlib,  by  H.  Dircks,  appeared 
in  1865. 

HARTMANN,  KARL  ROBERT  EDUARD  VON  (1842-1906), 
German  philosopher,  was  born  in  Berlin  on  the  23rd  of  February 
1842.  He  was  educated  for  the  army,  and  entered  the  artillery 
of  the  Guards  as  an  officer  in  1860,  but  a  malady  of  the  knee, 
which  crippled  him,  forced  him  to  quit  the  service  in  1865. 
After  some  hesitation  between  music  and  philosophy,  he  decided 
to  make  the  latter  the  serious  work  of  his  life,  and  in  1867  the 
university  of  Rostock  conferred  on  him  the  degree  of  doctor  of 
philosophy.  He  subsequently  returned  to  Berlin,  and  died  at 
Grosslichterfelde  on  the  5th  of  June  1906.  His  reputation 
as  a  philosopher  was  established  by  his  first  book,  The  Philosophy 
of  the  Unconscious  (1869;  loth  ed.  1890).  This  success  was 
largely  due  to  the  originality  of  its  title,  the  diversity  of  its 
contents  (von  Hartmann  professing  to  obtain  his  speculative 
results  by  the  methods  of  inductive  science,  and  making  plentiful 
use  of  concrete  illustrations),  the  fashionableness  of  its  pessimism 
and  the  vigour  and  lucidity  of  its  style.  The  conception  of  the 
Unconscious,  by  which  von  Hartmann  describes  his  ultimate 
metaphysical  principle,  is  not  at  bottom  as  paradoxical  as  it 
sounds,  being  merely  a  new  and  mysterious  designation  for  the 
Absolute  of  German  metaphysicians.  The  Unconscious  appears 
as  a  combination  of  the  metaphysic  of  Hegel  with  that  of  Schopen- 

hauer. The  Unconscious  is  both  Will  and  Reason  and  the 

absolute  all-embracing  ground  of  all  existence.  Von  Hartmann 

thus  combines  "  pantheism  "  with  "  panlogism  "  in  a  manner 
adumbrated  by  Schelling  in  his  "  positive  philosophy."  Never- 

theless Will  and  not  Reason  is  the  primary  aspect  of  the  Un- 
conscious, whose  melancholy  career  is  determined  by  the  primacy 

of  the  Will  and  the  subservience  of  the  Reason.  Precosmically 
the  Will  is  potential  and  the  Reason  latent,  and  the  Will  is  void 
of  reason  when  it  passes  from  potentiality  to  actual  willing. 
This  latter  is  absolute  misery,  and  to  cure  it  the  Unconscious 
evokes  its  Reason  and  with  its  aid  creates  the  best  of  all  possible 
worlds,  which  contains  the  promise  of  its  redemption  from 
actual  existence  by  the  emancipation  of  the  Reason  from  its 
subjugation  to  the  Will  in  the  conscious  reason  of  the  enlightened 
pessimist.  When  the  greater  part  of  the  Will  in  existence  is  so 
far  enlightened  by  reason  as  to  perceive  the  inevitable  misery 
of  existence,  a  collective  effort  to  will  non-existence  will  be  made, 
and  the  world  will  relapse  into  nothingness,  the  Unconscious  into 

quiescence.  Although  von  Hartmann  is  a  pessimist,  his  pessim- 

ism is  by  no  means  unmitigated.  The  individual's  happiness is  indeed  unattainable  either  here  and  now  or  hereafter  and  in 

the  future,  but  he  does  not  despair  of  ultimately  releasing  the 
Unconscious  from  its  sufferings.  He  differs  from  Schopenhauer 

in  making  salvation  by  the  "  negation  of  the  Will-to-live  " 
depend  on  a  collective  social  effort  and  not  on  individualistic 
asceticism.  The  conception  of  a  redemption  of  the  Unconscious 

also  supplies  the  ultimate  basis  of  von  Hartmann's  ethics.  We 
must  provisionally  affirm  life  and  devote  ourselves  to  social 

evolution,  instead  of  striving  after  a  happiness  which  is 
impossible;  in  so  doing  we  shall  find  that  morality  renders  life 
less  unhappy  than  it  would  otherwise  be.  Suicide,  and  all  other 
forms  of  selfishness,  are  highly  reprehensible.  Epistemologically 
von  Hartmann  is  a  transcendental  realist,  who  ably  defends  his 
views  and  acutely  criticizes  those  of  his  opponents.  His  realism 
enables  him  to  maintain  the  reality  of  Time,  and  so  of  the  process 
of  the  world's  redemption. 

Von  Hartmann's  numerous  works  extend  to  more  than  12,000 
pages.  They  may  be  classified  into — A.  Systematical,  including Grundprobleme  der  Erkenntnistheorie ;  Kategorienlehre;  Das  sittliche 
Bewusstsein;  Die  Philosophic  des  Schonen;  Die  Religion  des  Geistes; 
Die  Philosophic  des  Unbewusslen  (3  vols.,  which  now  include  his, 
originally  anonymous,  self-criticism,  Das  Unbewusste  vom  Stand- 
punkte  der  Physiologic  und  Descendenztheorie,  and  its  refutation,  Eng. 
trs.  by  W.  C.  Coupland,  1884) ;  System  der  Philosophic  im  Crundriss, 
i.;  Grundriss  der  Erkennlnislehre.  B.  Historical  and  critical — Das 
religiose  Bewusstsein  der  Menschheil;  Geschichte  der  Metaphysik 
(2  vols.);  Kant's  Erkenntnistheorie;  Kritische  Grundlegung  des transcendentalen  Realismus;  Vber  die  dialektische  Methode;  studies  of 
Schelling,  Lotze,  von  Kirchmann;  Zur  Geschichte  des  Pessimismus; 
Neukantianismus,  Schopenhauerismus,  Hegelianismus ;  Geschichte 
der  deutschen  Aslhetik  seit  Kant;  Die  Krisis  des  Christentums  in 
der  modernen  Theologie;  Philosophische  Fragen  der  Gegenwart; 
Ethische  Studien;  Moderne  Psychologic;  Das  Christentum  des 
neuen  Testaments;  Die  Weltanschauung  der  modernen  Physik. 
C.  Popular — Soziale  Kernfragen;  Moderne  Probleme;  Tagesfragen; 
Zwei  Jahrzehnte  deutscher  Politik;  Das  Judentum  in  Gegenwart  und 
Zukunft;  Die  Selbslzersetzung  des  Christentums;  Gesammelte 
Sludien;  Der  Spiritismus  and  Die  Geisterhypothese  des  Spiritismus; 
Zur  Zeitgeschichle.  His  select  works  have  been  published  in  10 
volumes  (2nd  ed.,  1885-1896).  On  his  philosophy  see  R.  Kober, 
Das  philosophische  System  Eduard  von  Hartmanns  (1884);  O. 
Plumacher,  Der  Kampf  urns  Unbewusste  (2nd  ed.,  1890),  with  a 
chronological  table  of  the  Hartmann  literature  from  1868  to  1890; 
A.  Drews,  E.  von  Hartmanns  Philosophic  und  der  Materialismus  in 
der  modernen  Kultur  (1890)  and  E.  von  Hartmanns  philosophisches 
System  im  Grundriss  (1902),  with  biographical  introduction;  and 
for  further  authorities,  J.  M.  Baldwin,  Dictionary  of  Philosophy  and 
Psychology  (1901-1905). 
HARTMANN,  MORITZ  (1821-1872),  German  poet  and 

author,  was  born  of  Jewish  parentage  at  Duschnik  in  Bohemia 
on  the  isth  of  October  1821.  Having  studied  philosophy  at 
Prague  and  Vienna,  he  travelled  in  south  Germany,  Switzerland 
and  Italy,  and  became  tutor  in  a  family  at  Vienna.  In  1845  he 
proceeded  to  Leipzig  and  there  published  a  volume  of  patriotic 
poems,  Kelch  und  Schwert  (1845).  Fearing  in  consequence 
prosecution  at  the  hands  of  the  authorities,  he  abided  events  in 
France  and  Belgium,  and  after  issuing  in  Leipzig  Neuere  Gedichte 
(1846)  returned  home,  suffered  a  short  term  of  imprisonment, 
and  in  1848  was  elected  member  for  Leitmeritz  in  the  short-lived 
German  parliament  at  Frankfort-on-Main,  in  which  he  sided 
with  the  extreme  Radical  party.  He  took  part  with  Robert 

Blum  (1807-1848)  in  the  revolution  of  that  year  in  Vienna,  but 
contrived  to  escape  to  London  and  Paris.  In  1849  he  published 
Reimclironik  des  Pfaffen  Mauritius,  a  satirical  political  poem  in 

the  style  of  Heine.  During  the  Crimean  War  (1854-56)  Hart- 
mann was  correspondent  of  the  Kolnische  Zeitung,  settled  in 

1860  in  Geneva  as  a  teacher  of  German  literature  and  history, 
became  in  1865  editor  of  the  Frcya  in  Stuttgart  and  in  1868  a 
member  of  the  staff  of  the  Neue  Freie  Presse  in  Vienna.  He 
died  at  Oberdobling  near  Vienna  on  the  i3th  of  May  1872. 

Among  Hartmann's  numerous  works  may  be  especially 
mentioned  Der  Krieg  urn  den  Wald  (1850),  a  novel,  the  scene  of 
which  is  laid  in  Bohemia;  Tagebuch  aus  Languedoc  und  Provence 
(1852);  Erzahlungen  eines  Unstelen  (1858);  and  Die  lelzlen  Tage 
eines  Kdnigs  (1867).  His  idyll,  Adam  und  Eva  (1851),  and  his 
collection  of  poetical  tales,  Schatten  (1851),  show  that  the  author 

possessed  but  little  talent  for  epic  narrative.  Hartmann's 
poems  are  often  lacking  in  genuine  poetical  feeling,  but  the  love 

of  liberty  which  inspired  them,  and  the  fervour,  ease  and  clear- 
ness of  their  style  compensated  for  these  shortcomings  and 

gained  for  him  a  wide  circle  of  admirers. 
His  Gesammelte  Werke  were  published  in  10  vols.  in  1873-1874, 

and  a  selection  of  his  Gedichte  in  the  latter  year.  The  first  two 
volumes  of  a  new  edition  of  his  works  contain  a  biography  of  Hart- 

mann by  O.  Wittner.  See  also  E.  Ziel,  "  Moritz  Hartmann  "  (in 
Unsere  Zeit,  1872);  A.  Marchand,  Les  Poetes  lyriques  de  I'Autriche 
(1892) ;  Brandes,  Dasjunge  Deutschland  (Charlottenburg,  1899). 
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HARTMANN  VON  AUE  (c.  ii^o-c.  1210),  one  of  the  chief 
Middle  High  German  poets.  He  belonged  to  the  lower  nobility 
of  Swabia,  where  he  was  born  about  1170.  After  receiving  a 
monastic  education,  he  became  retainer  (dienstman)  of  a  noble- 

man whose  domain,  Aue,  has  been  identified  with  Obernau 

on  the  Neckar.  He  also  took  part  in  the  Crusade  of  1196-97. 
The  date  of  his  death  is  as  uncertain  as  that  of  his  birth;  he 
is  mentioned  by  Gottfried  von  Strassburg  (c.  1210)  as  still  alive, 
and  in  the  Krone  of  Heinrich  von  dem  Tiirlin,  written  about  1220, 
he  is  mourned  for  as  dead.  Hartmann  was  the  author  of  four 
narrative  poems  which  are  of  importance  for  the  evolution  of 
the  Middle  High  German  court  epic.  The  oldest  of  these,  Erec, 
which  may  have  been  written  as  early  as  1191  or  1192,  and  the 
latest  and  ripest,  Iwein,  belong  to  the  Arthurian  cycle  and  are 
based  on  epics  by  Chretien  de  Troyes  (q.v.)  ;  between  them  lie 
the  romance,  Gregorius,  also  an  adaptation  of  a  French  epic,  and 
Der  arme  Heinrich,  one  of  the  most  charming  specimens  of 

medieval  German  poetry.  The  theme  of  the  latter  —  the  cure 
of  the  leper,  Heinrich,  by  a  young  girl  who  is  willing  to  sacrifice 
her  life  for  him  —  Hartmann  had  evidently  found  in  the  annals  of 

the  family  in  whose  service  he  stood.  Hartmann's  most  con- 
spicuous merit  as  a  poet  lies  in  his  style;  his  language  is  care- 

fully chosen,  his  narrative  lucid,  flowing  and  characterized  by  a 
sense  of  balance  and  proportion  which  is  rarely  to  be  found  in 
German  medieval  poetry.  Gregorius,  Der  arme  Heinrick  and  his 
lyrics,  which  are  all  fervidly  religious  in  tone,  imply  a  tendency 

towards  asceticism,  but,  on  the  whole,  Hartmann's  striving 
seems  rather  to  have  been  to  reconcile  the  extremes  of  life;  to 
establish  a  middle  way  of  human  conduct  between  the  worldly 
pursuits  of  knighthood  and  the  ascetic  ideals  of  medieval  religion. 

Erec  has  been  edited  by  M.  Haupt  (2nd  ed.,  Leipzig,  1871); 
Gregorius,  by  H.  Paul  (2nd  ed.,  Halle,  1900);  Der  arme  Heinrich, 
by  W.  Wackernagel  and  W.  Toischer  (Basel,  1885)  and  by  H. 
Paul  (2nd  ed.,  Halle,  1893);  by  J.  G.  Robertson  (London,  1895), 
with  English  notes;  Iwein,  by  G.  F.  Benecke  and  K.  Lach- 
mann  (4th  ed.,  Berlin,  1877)  and  E.  Henrici  (Halle,  1891-1893). 
A  convenient  edition  of  all  Hartmann's  poems  by  F.  Bech, 
3  vols.  (3rd  ed.,  Leipzig,  1891-1893,  vol.  3  in  4th  ed.,  1902). 

The  literature  on  Hartmann  is  extensive.  See  especially  L. 
Schmid.  Des  Minnesingers  Hartmann  von  Aue  Stand,  Heimat  und 
Ceschlecht  (Tubingen,  1874);  H.  Rotteken,  Die  epische  Kunst 
Heinrichs  von  Veldeke  und  Hartmanns  von  Aue  (Halle,  1887);  F. 
Saran,  Hartmann  von  Aue  als  Lyriker  (Halle,  1889)  ;  A.  E.  Schonbach, 
(Jber  Hartmann  von  Aue  (Graz,  1894);  F.  Piquet,  Ittude  sur  Hart- 

mann d'Aue  (Paris,  1898).  Translations  have  been  made  into 
modern  German  of  all  Hartmann's  poems,  while  Der  arme  Heinrich 
has  repeatedly  attracted  the  attention  of  modern  poets,  both  English 
(Longfellow,  Rossetti)  and  German  (notably,  Gerhart  Hauptmann). 
See  H.  Tardel,  Der  arme  Heinrich  in  der  neueren  Dichtung  (Berlin, 

HARTSHORN,  SPIRITS  OF,  a  name  signifying  originally  the 
ammoniacal  liquor  obtained  by  the  distillation  of  horn  shavings, 
afterwards  applied  to  the  partially  purified  similar  products  of  the 
action  of  heat  on  nitrogenous  animal  matter  generally,  and  now 
popularly  used  to  designate  the  aqueous  solution  of  ammonia  (q.ti). 

HARTZENBUSCH,  JUAN  EUGENIO  (1806-1880),  Spanish 
dramatist,  was  born  at  Madrid  on  the  6th  of  September  1806. 
The  son  of  a  German  carpenter,  he  was  educated  for  the  priest- 

hood, but  he  had  no  religious  vocation  and,  on  leaving  school, 

followed  his  father's  trade  till  1830,  when  he  learned  shorthand 
and  joined  the  staff  of  the  Gaceta.  His  earliest  dramatic  essays 
were  translations  from  Moliere,  Voltaire  and  the  elder  Dumas; 
he  next  recast  old  Spanish  plays,  and  in  1837  produced  his  first 
original  play,  Los  Amantes  de  T  cruel,  the  subject  of  which  had 
been  used  by  Rey  de  Artieda,  Tirso  de  Molina  and  Perez  de 
Montalban.  Los  Amantes  de  Teruel  at  once  made  the  author's 
reputation,  which  was  scarcely  maintained  by  Dona  Mencia 
(1839)  and  Alfonso  el  Casto  (1841);  it  was  not  till  1845  that  he 
approached  his  former  success  with  La  Jura  en  Santa  Gadea. 
Hartzenbusch  was  chief  of  the  National  Library  from  1862  to 
1875,  and  was  an  indefatigable  —  though  not  very  judicious  — 
editor  of  many  national  classics.  Inferior  in  inspiration  to  other 
contemporary  Spanish  dramatists,  Hartzenbusch  excels  his 
rivals  in  versatility  and  in  conscientious  workmanship. 

HARUN  AL-RASHID  (763  or  766-809),  i.e.  "Harun  the 
Orthodox,"  the  fifth  of  the  'Abbasid  caliphs  of  Bagdad,  and  the 
second  son  of  the  third  caliph  Mahdi.  His  full  name  was  Harun 

ibn  Muhammad  ibn  'Abdallah  ibn  Muhammad  ibn  'Ali  ibn 
'Abdallah  ibn  'Abbas.  He  was  born  at  Rai  (Rhagae)  on  the  2oth 
of  March  A.D.  763,  according  to  some  accounts,  and  according 
to  others  on  the  isth  of  February  A.D.  766.  Harun  al-Rashld 
was  twenty-two  years  old  when  he  ascended  the  throne.  His 
father  Mahdi  just  before  his  death  conceived  the  idea  of 
superseding  his  elder  son  Musa  (afterwards  known  as  Hadi, 

the  fourth  caliph)  by  Harun.  But  on  Mahdi's  death  Harun 
gave  way  to  his  brother.  For  the  campaigns  in  which  he 
took  part  prior  to  his  accession  see  CALIPHATE,  section  C, 
The  Abbasids,  §§  3  and  4. 

Rashid  owed  his  succession  to  the  throne  to  the  prudence  and 
sagacity  of  Yahya  b.  Khalid  the  Barmecide,  his  secretary, 
whom  on  his  accession  he  appointed  his  lieutenant  and  grand 
vizier  (se.e  BARMECIDES).  Under  his  guidance  the  empire 
flourished  on  the  whole,  in  spite  of  several  revolts  in  the  provinces 
by  members  of  the  old  Alid  family.  Successful  wars  were  waged 
with  the  rulers  of  Byzantium  and  the  Khazars.  In  803,  however, 
Harun  became  suspicious  of  the  Barmecides,  whom  with  only 
a  single  exception  he  caused  to  be  executed.  Henceforward 

the  chief  power  was  exercised  by  Fadl  b.  Rabi',  who  had 
been  chamberlain  not  only  under  Harun  himself  but  under  his 
predecessors,  Mansur,  Madhi  and  Hadi.  In  the  later  years  of 

Harun's  reign  troubles  arose  in  the  eastern  parts  of  the  empire. 
These  troubles  assumed  proportions  so  serious  that  Harun 
himself  decided  to  go  to  Khorasan.  He  died,  however,  at  Tus 
in  March  809. 

The  reign  of  Harun  (see  CALIPHATE,  section  C,  §  5)  was  one  of 
the  most  brilliant  in  the  annals  of  the  caliphate,  in  spite  of 
losses  in  north-west  Africa  and  Transoxiana.  His  fame  spread 
to  the  West,  and  Charlemagne  and  he  exchanged  gifts  and  com- 

pliments as  masters  respectively  of  the  West  and  the  East.  No 
caliph  ever  gathered  round  him  so  great  a  number  of  learned  men, 
poets,  jurists,  grammarians,  cadis  and  scribes,  to  say  nothing  of 
the  wits  and  musicians  who  enjoyed  his  patronage.  Harun 
himself  was  a  scholar  and  poet,  and  was  well  versed  in  history, 
tradition  and  poetry.  He  possessed  taste  and  discernment, 
and  his  dignified  demeanour  is  extolled  by  the  historians.  In 
religion  he  was  extremely  strict;  he  prostrated  himself  a  hundred 
times  daily,  and  nine  or  ten  times  made  the  pilgrimage  to  Mecca. 
At  the  same  time  he  cannot  be  regarded  as  a  great  administrator. 
He  seems  to  have  left  everything  to  his  viziers  Yahya  and  Fadl, 
to  the  former  of  whom  especially  was  due  the  prosperous  con- 

dition of  the  empire.  Harun  is  best  known  to  Western  readers 
as  the  hero  of  many  of  the  stories  in  the  Arabian  Nights;  and  in 
Arabic  literature  he  is  the  central  figure  of  numberless  anecdotes 
and  humorous  stories.  Of  his  incognito  walks  through  Bagdad, 
however,  the  authentic  histories  say  nothing.  His  Arabic 
biographers  are  unanimous  in  describing  him  as  noble  and 
generous,  but  there  is  little  doubt  that  he  was  in  fact  a  man  of 
little  force  of  character,  suspicious,  untrustworthy  and  on 
occasions  cruel. 

See  the  Arabic  histories  of  Ibn  al-Athir  and  Ibn  Khaldun.  Among 
modern  works  see  Sir  W.  Muir,  The  Caliphate  (London,  1891); 
R.  D.  Osborn,  Islam  under  the  Khalifs  of  Bagdad  (London,  1878); 
Gustav  Weil,  Geschichte  der  Chalifen  (Mannheim  and  Stuttgart, 
1846-1862);  G.  le  Strange,  Baghdad  during  the  Abbasid  Caliphate 
(Oxford,  1900);  A.  Miiller,  Der  Islam,  vol.  i.  (Berlin,  1885);  E.  H. 

Palmer,  The  Caliph  Haroun  Alraschid  (London,  1880);  J.  B.  Bury's 
edition  of  Gibbon's  Decline  and  Fall  (London,  1898),  vol.  vi.  pp. 

34  foil. 
HARUSPICES,  or  ARUSPICES  (perhaps  "  entrail  observers," 

cf.  Skt.  hira,  Gr.  xopSy),  a  class  of  soothsayers  in  Rome.  Their 
art  (disciplina)  consisted  especially  in  deducing  the  will  of  the 
gods  from  the  appearance  presented  by  the  entrails  of  the  slain 
victim .  They  also  interpreted  all  portents  or  unusual  phenomena 
of  nature,  especially  thunder  and  lightning,  and  prescribed  the 
expiatory  ceremonies  after  such  events.  To  please  the  god,  the 
victim  must  be  without  spot  or  blemish,  and  the  practice  of  ob- 

serving whether  the  entrails  presented  any  abnormal  appearance, 
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and  thence  deducing  the  will  of  heaven,  was  also  very  im- 
portant in  Greek  religion.  This  art,  however,  appears  not  to 

have  been,  as  some  other  modes  of  ascertaining  the  will  of  the 
gods  undoubtedly  were,  of  genuine  Aryan  growth.  It  is  foreign 
to  the  Homeric  poems,  and  must  have  been  introduced  into 
Greece  after  their  composition.  In  like  manner,  as  the  Romans 
themselves  believed,  the  art  was  not  indigenous  in  Rome,  but 
derived  from  Etruria.1  The  Etruscans  were  said  to  have  learned 
it  from  a  being  named  Tages,  grandson  of  Jupiter,  who  had 
suddenly  sprung  from  the  ground  near  Tarquinii.  Instructions 
were  contained  in  certain  books  called  libr i  haruspicini,  fulgurates, 
rituales.  The  art  was  practised  in  Rome  chiefly  by  Etruscans, 
occasionally  by  native-born  Romans  who  had  studied  in  the 
priestly  schools  of  Etruria.  From  the  regal  period  to  the  end 
of  the  republic,  haruspices  were  summoned  from  Etruria  to  deal 
with  prodigies  not  mentioned  in  the  pontifical  and  Sibylline 
books,  and  the  Roman  priests  carried  out  their  instructions  as  to 

the  offering  necessary  to  appease  the  anger  of  the  deity  con- 
cerned. Though  the  art  was  of  great  importance  under  the  early 

republic,  it  never  became  a  part  of  the  state  religion.  In  this 
respect  the  haruspices  ranked  lower  than  the  augurs,  as  is  shown 
by  the  fact  that  they  received  a  salary;  the  augurs  were  a  more 
ancient  and  purely  Roman  institution,  and  were  a  most  important 
element  in  the  political  organization  of  the  city.  In  later  times 
the  art  fell  into  disrepute,  and  the  saying  of  Cato  the  Censor  is  well 
known,  that  he  wondered  how  one  haruspex  could  look  another 
in  the  face  without  laughing  (Cic.  De  div.  ii.  24).  Under  the 

empire,  however,  we  hear  of  a  regular  collegium  of  sixty  haru- 
spices; and  Claudius  is  said  to  have  tried  to  restore  the  art  and 

put  it  under  the  control  of  the  pontifices.  This  collegium  con- 
tinued to  exist  till  the  time  of  Alaric. 

See  A.  Bouche'-Leclercq,  Hisloire  de  la  divination  dans_  I'antiquite (1879-1881);  Marquardt,  Romische  Staatsverwaltung,  iii.  (1885), 
pp.  410-415;  G.  Schmeisser,  Die  etruskische  Disciplin  vom  Bundes- 
genossenkriege  bis  zum  Untergang  des  Heidentums  (1881),  and 
Quaestionum  de  Etrusca  disciplina  particula  (1872);  P.  Clairin,  De 
haruspicibus  apud  Romanes  (1880).  Also  OMEN. 

HARVARD  UNIVERSITY,  the  oldest  of  American  educational 
institutions,  established  at  Cambridge,  Massachusetts.  In  1636 

the  General  Court  of  the  colony  voted  £400  towards  "  a  schoale 
or  colledge,"  which  in  the  next  year  was  ordered  to  be  at  "  New 
Towne."  In  memory  of  the  English  university  where  many 
(probably  some  seventy)  of  the  leading  men  of  the  colony  had 
been  educated,  the  township  was  named  Cambridge  in  1638. 

In  the  same  year  John  Harvard  (1607-1638),  a  Puritan  minister 
lately  come  to  America,  a  bachelor  and  master  of  Emmanuel 
college,  Cambridge,  dying  in  Charlestown  (Mass.),  bequeathed 
to  the  wilderness  seminary  half  his  estate  (£780)  and  some  three 
hundred  books;  and  the  college,  until  then  unorganized,  was 
named  Harvard  College  (1639)  in  his  honour.  Its  history  is 
unbroken  from  1640,  and  its  first  commencement  was  held  in 
1642.  The  spirit  of  the  founders  is  beautifully  expressed  in  the 
words  of  a  contemporary  letter  which  are  carved  on  the  college 

gates:  "  After  God  had  carried  us  safe  to  New-England,  and  wee 
had  builded  our  houses,  provided  necessaries  for  our  liveli-hood, 

rear'd  convenient  places  for  Gods  worship,  and  setled  the  Civill 
Government;  One  of  the  next  things  we  longed  for,  and  looked 
after  was  to  advance  Learning,  and  perpetuate  it  to  Posterity; 
dreading  to  leave  an  illiterate  Ministry  to  the  Churches,  when  our 

present  Ministers  shall  lie  in  the  Dust."  The  college  charter  of 
1650  dedicated  it  to  "  the  advancement  of  all  good  literature, 
arts,  and  sciences,"  and  "  the  education  of  the  English  and  Indian 
youth  ...  in  knowledge  and  godly nes."  The  second  building 
(1654)  on  the  college  grounds  was  called  "  the  Indian  College." 
In  it  was  set  up  the  College  press,  which  since  1638  had  been  in  the 

president's  house,  and  here,  it  is  believed,  was  printed  the  trans- 
lation of  the  Bible  (1661-1663)  by  John  Eliot  into  the  language 

of  the  natives,  with  primer,  catechisms,  grammars,  tracts,  &c. 
A  fair  number  of  Indians  were  students,  but  only  one,  Caleb 

Cheeshahteaumuck,  took  a  bachelor's  degree(i665).  By  generous 
1  The  statement  of  Dionysius  of  Halicarnassus  (ii.  22)  that  the 

haruspices  were  instituted  by  Romulus  is  due  to  his  confusing  them 
with  the  augurs. 

aid  received  from  abroad  for  this  special  object,  the  college  was 
greatly  helped  in  its  infancy. 

The  charter  of  1650  has  been  in  the  main,  and  uninterruptedly 
since  1707,  the  fundamental  source  of  authority  in  the  administra- 

tion of  the  university.  It  created  a  co-optating  corporation 
consisting  of  the  president,  treasurer  and  five  fellows,  who 
formally  initiate  administrative  measures,  control  the  college 
funds,  and  appoint  officers  of  instruction  and  government; 
subject,  however,  to  confirmation  by  the  Board  of  Overseers 
(established  in  1642),  which  has  a  revisory  power  over  all  acts 
of  the  corporation.  Circumstances  gradually  necessitated 
ordinary  government  by  the  resident  teachers;  and  to-day  the 
various  faculties,  elaborately  organized,  exercise  immediate 
government  and  discipline  over  all  the  students,  and  individually 
or  in  the  general  university  council  consider  questions  of  policy. 
The  Board  of  Overseers  was  at  first  jointly  representative  of 
state  and  church.  The  former,  as  founder  and  patron,  long 
regarded  Harvard  as  a  state  institution,  controlling  or  aiding 
it  through  the  legislature  and  the  overseers;  but  the  contro- 

versies and  embarrassments  incident  to  legislative  action  proved 
prejudicial  to  the  best  interests  of  the  college,  and  its  organic 
connexion  with  the  state  was  wholly  severed  in  1866.  Financial 
aid  and  practical  dependence  had  ceased  some  time  earlier; 
indeed,  from  the  very  beginning,  and  with  steadily  increasing 
preponderance,  Harvard  has  been  sustained  and  fostered  by 
private  munificence  rather  than  by  public  money.  The  last 
direct  subsidy  from  the  state  determined  in  1824,  although 
state  aid  was  afterwards  given  to  the  Agassiz  museum,  later 
united  with  the  university.  The  church  was  naturally  sponsor 
for  the  early  college.  The  changing  composition  of  its  Board 
of  Overseers  marked  its  liberation  first  from  clerical  and  later 
from  political  control;  since  1865  the  board  has  been  chosen 

by  the  alumni  (non-residents  of  Massachusetts  being  eligible 
since  1880),  who  therefore  really  control  the  university.  When 
the  state  ceased  to  repress  effectually  the  rife  speculation 
characteristic  of  the  first  half  of  the  seventeenth  century,  in 
religion  as  in  politics,  and  in  America  as  in  England,  the  unity 
of  Puritanism  gave  way  to  a  variety  of  intense  sectarianisms, 
and  this,  as  also  the  incoming  of  Anglican  churchmen,  made 
the  old  faith  of  the  college  insecure.  President  Henry  Dunster 

(c.  1612-1659),  the  first  president,  was  censured  by  the 
magistrates  and  removed  from  office  for  questioning  infant 
baptism.  The  conservatives,  who  clung  to  pristine  and  undiluted 
Calvinism,  sought  to  intrench  themselves  in  Harvard,  especially 
in  the  Board  of  Overseers.  The  history  of  the  college  from  about 
1673  to  1725  was  exceedingly  troubled.  Increase  and  Cotton 
Mather,  forceful  but  bigoted,  were  the  bulwarks  of  reaction 
and  fomenters  of  discord.  One  episode  in  the  struggle  was  the 

foundation  and  encouragement  of  Yale  College  by  the  reaction- 

aries of  New  England  as  a  truer  "  school  of  the  prophets  " 
(Cotton  Mather  being  particularly  zealous  in  its  interests),  after 
they  had  failed  to  secure  control  of  the  government  of  Harvard. 
It  represented  conservative  secession.  In  1792  the  first  layman 
was  chosen  to  the  corporation;  in  1805  a  Unitarian  became 
professor  of  theology;  in  1843  the  board  of  overseers  was 
opened  to  clergymen  of  all  denominations;  in  1886  attendance 
on  prayers  by  the  students  ceased  to  be  compulsory.  Thus 
Harvard,  in  response  to  changing  ideas  and  conditions,  grew 

away  from  the  ideas  of  its  founders. 
Harvard,  her  alumni,  and  her  faculty  have-  been  very  closely 

connected  with  American  letters,  not  only  in  the  colonial  period, 
when  the  Mathers,  Samuel  Sewall  and  Thomas  Prince  were 
important  names,  or  in  the  revolutionary  and  early  national 
epoch  with  the  Adamses,  Fisher  Ames,  Joseph  Dennie  and 
Robert  Treat  Paine,  but  especially  in  the  second  third  of  the 

ipth  century,  when  the  great  New  England  movements  of 
Unitarianism  and  Transcendentalism  were  led  by  Harvard 

graduates.  In  1805  Henry  Ware  (1764-1845)  was  elected  the 
first  anti-Trinitarian  to  be  Hollis  professor  of  divinity,  and  this 

marked  Harvard's  close  connexion  with  Unitarianism,  in  the 
later  history  of  which  Ware,  his  son  Henry  (1794-1843),  and 
Andrews  Norton  (1786-1852)^1!  Harvard  alumni  and  professors, 
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and  Joseph  Buckminster  (1751-1812)  and  William  Ellery 
Channing  were  leaders  of  the  conservative  Unitarians,  and 

Joseph  Stevens  Buckminster  (1784-1812),  James  Freeman 
Clarke,  and  Theodore  Parker  were  liberal  leaders.-  Of  the 
"  Transcendentalists,"  Emerson,  Francis  Henry  Hedge  (1805- 
1890),  Clarke,  Convers  Francis  (1795-1863),  Parker,  Thoreau 
and  Christopher  Pearse  Cranch  (1813-1892)  were  Harvard 

graduates.  Longfellow's  professorship  at  Harvard  identified 
him  with  it  rather  than  with  Bowdoin;  Oliver  Wendell  Holmes 

was  professor  of  anatomy  and  physiology  at  Harvard  in  1847- 
1882;  and  Lowell,  a  Harvard  alumnus,  was  Longfellow's 
successor  in  1855-1886  as  Smith  Professor  of  the  French  and 
Spanish  languages  and  literatures.  Ticknor  and  Charles  Eliot 
Norton  are  other  important  names  in  American  literary  criticism. 
The  historians  Sparks,  Bancroft,  Hildreth,  Palfrey,  Prescott, 
Motley  and  Parkman  were  graduates  of  Harvard,  as  were 
Edward  Everett,  Charles  Sumner  and  Wendell  Phillips. 

In  organization  and  scope  of  effort  Harvard  has  grown, 
especially  after  1869,  under  the  direction  of  President  Charles 
W.  Eliot,  to  be  in  the  highest  sense  a  university;  but  the 

"  college  "  proper,  whose  end  is  the  liberal  culture  of  under- 
graduates, continues  to  be  in  many  ways  the  centre  of  university 

life,  as  it  is  the  embodiment  of  university  traditions.  The 
medical  school  (in  Boston)  dates  from  1782,  the  law  school  from 

1817,  the  divinity  school 1  (though  instruction  in  theology  was  of 
course  given  from  the  foundation  of  the  college)  from  1819,  and 
the  dental  school  (in  Boston )  from  1867.  The  Bussey  Institution 
at  Jamaica  Plain  was  established  in  1871  as  an  undergraduate 
school  of  agriculture,  and  reorganized  in  1908  for  advanced 
instruction  and  research  in  subjects  relating  to  agriculture  and 
horticulture.  The  Graduate  School  of  Arts  and  Sciences  dates 

from  1872,  the  Graduate  School  of  Applied  Science  (growing 
out  of  the  Lawrence  Scientific  School)  from  1906,  and  the 
Graduate  School  of  Business  Administration  (which  applies  to 
commerce  the  professional  methods  used  in  post-graduate 
schools  of  medicine,  law,  &c.)  from  1908.  The  Lawrence 
Scientific  School,  established  in  1847,  was  practically  abolished 

in  1907-1908,  when  its  courses  were  divided  between  the  College 
(which  thereafter  granted  a  degree  of  S.B.)  and  the  Graduate 
School  of  Applied  Science,  which  was  established  in  1906  and 
gives  professional  degrees  in  civil,  mechanical  and  electrical 
engineering,  mining,  metallurgy,  architecture,  landscape  archi- 

tecture, forestry,  applied  physics,  applied  chemistry,  applied 
zoology  and  applied  geology.  A  school  of  veterinary  medicine, 
established  in  1882,  was  discontinued  in  1901.  The  university 
institutions  comprise  the  botanic  garden  (1807)  and  the  (Asa) 
Gray  herbarium  (1864);  the  Arnold  arboretum  (1872),  at 
Jamaica  Plain,  for  the  study  of  arboriculture,  forestry  and 
dendrology;  the  university  museum  of  natural  history,  founded 
in  1859  by  Louis  Agassiz  as  a  museum  of  comparative  zoology, 
enormously  developed  by  his  son,  Alexander  Agassiz,  and 
transferred  to  the  university  in  1876,  though  under  an  inde- 

pendent faculty;  the  Peabody  museum  of  American  archaeology 
and  ethnology,  founded  in  1866  by  George  Peabody;  the 
William  Hayes  Fogg  art  museum  (1895);  the  Semitic  museum 
(1889);  the  Germanic  Museum  (1902),  containing  rich  gifts 
from  Kaiser  Wilhelm  II.,  the  Swiss  government,  and  individuals 
and  societies  of  Germanic  lands;  the  social  museum  (1906); 

and  the  astronomical  observatory  (1843;  location  42°  22'  48"  N. 
lat.,  71°  8'  W.  long.),  which  since  1891  has  maintained  a  station 
near  Arequipa,  Peru.  A  permanent  summer  engineering  camp  is 
maintained  at  Squam  Lake,  New  Hampshire.  In  Petersham, 
Massachusetts,  is  the  Harvard  Forest,  about  2000  acres  of  hilly 
wooded  country  with  a  stand  in  1908  of  10,000,000  ft.  B.M.  of 
merchantable  timber  (mostly  white  pine) ;  this  forest  was  given 
to  the  university  in  1907,  and  is  an  important  part  of  the  equip- 

ment of  the  division  of  forestry.  The  university  library  is  the 
largest  college  library  in  the  country,  and  from  its  slow  and 
competent  selection  is  of  exceptional  value.  In  1 908  it  numbered, 

1  Affiliated  with  the  university,  but  autonomous  and  independent, 
is  the  Andovcr  Theological  Seminary,  which  in  1908  removed  from 
Andover  to  Cambridge. 

including  the  various  special  libraries,  803,800  bound  volumes, 
about  496,600  pamphlets,  and  27,450  maps.  Some  of  its  collec- 

tions are  of  great  value  from  associations  or  special  richness, 

such  as  Thomas  Carlyle's  collection  on  Cromwell  and  Frederick 
the  Great;  the  collection  on  folk-lore  and  medieval  romances, 
supposed  to  be  the  largest  in  existence  and  including  the  material 
used  by  Bishop  Percy  in  preparing  his  Reliques;  and  that  on  the 
Ottoman  empire.  The  law  library  has  been  described  by 

Professor  A.  V.  Dicey  of  Oxford  as  "  the  most  perfect  collection 
of  the  legal  records  of  the  English  people  to  be  found  in  any 

part  of  the  English-speaking  world."  There  are  department 
libraries  at  the  Arnold  arboretum,  the  Gray  herbarium,  the 
Bussey  Institution,  the  astronomical  observatory,  the  dental 
school,  the  medical  school,  the  law  school,  the  divinity  school, 
the  Peabody  museum,  and  the  museum  of  comparative  zoology. 
In  1878  the  library  published  the  first  of  a  valuable  series  of 
Bibliographical  Contributions.  Other  publications  of  the  univer- 

sity (apart  from  annual  reports  of  various  departments)  are: 
the  Harvard  Oriental  Series  (started  1891),  Harvard  Studies  in 
Classical  Philology  (1890),  Harvard  Theological  Review  (1907), 
the  Harvard  Law  Review  (1889),  Harvard  Historical  Studies 
(1897),  Harvard  Economic  Studies  (1906),  Harvard  Psychological 
Studies  (1903),  the  Harvard  Engineering  Journal  (1902),  the 
Bulletin  (1874)  of  the  Bussey  Institution,  the  Archaeological 
and  Ethnological  Papers  (1888)  of  the  Peabody  museum,  and  the 
Bulletin  (-1863),  Contributions  and  M emoirs  (1865)  of  the  museum 

of  comparative  zoology.  The  students'  publications  include  the 
Crimson  (1873),  a  daily  newspaper;  the  Advocate  (1831),  a 
literary  bi-weekly;  the  Lampoon  (1876),  a  comic  bi-weekly; 
and  the  Harvard  Monthly  (1885),  a  literary  monthly.  The 

Harvard  Bulletin,  a  weekly,  and  the  Harvard  Graduates'  Magazine 
(1892),  a  quarterly,  are  published  chiefly  for  the  alumni. 

In  1908-1909  there  were  743  officers  of  instruction  and  ad- 
ministration (including  those  for  Radcliffe)  and  5250  students 

(1059  in  1869),  the  latter  including  2238  in  the  college,  1641  in 
the  graduate  and  professional  schools,  and  1332  in  the  summer 
school.  Radcliffe  College,  for  women,  had  449  additional 
students.  The  whole  number  of  degrees  conferred  up  to  1905 
was  31,805  (doctors  of  science  and  of  philosophy  by  examination, 
408;  masters  of  arts  and  of  science  by  examination,  1759).  The 
conditions  of  the  time  when  Harvard  was  a  theological  seminary 
for  boys,  governed  like  a  higher  boarding  school,  have  left  traces 
still  discernible  in  the  organization  and  discipline,  though  no 
longer  in  the  aims  of  the  college.  The  average  age  of  students 
at  entrance,  only  14  years  so  late  as  1820,  had  risen  by  1890  to 
19  years,  making  possible  the  transition  to  the  present  regime 
of  almost  entire  liberty  of  life  and  studies  without  detriment, 
but  with  positive  improvement,  to  the  morals  of  the  student 
body.  A  strong  development  toward  the  university  ideal 

marked  the  opening  of  the  igth  century,  especially  in  the  widen- 
ing of  courses,  the  betterment  of  instruction,  and  the  suggestions 

of  quickening  ideas  of  university  freedom,  whose  realization, 
along  with  others,  has  come  since  1870.  The  elimination  of  the 
last  vestiges  of  sectarianism  and  churchly  discipline,  a  lessening 
of  parietal  oversight,  a  lopping  off  of  various  outgrown  colonial 
customs,  a  complete  reconstruction  of  professional  standards 
and  methods,  the  development  of  a  great  graduate  school  in 
arts  and  sciences  based  on  and  organically  connected  with  the 
undergraduate  college,  a  great  improvement  in  the  college 
standard  of  scholarship,  the  allowance  of  almost  absolute 
freedom  to  students  in  the  shaping  of  their  college  course  (the 

"  elective  "  system),  and  very  remarkable  material  prosperity 
marked  the  administration  (1869-1909)  of  President  Eliot.  In 
the  readjustment  in  the  curricula  of  American  colleges  of  the 
elements  of  professional  training  and  liberal  culture  Harvard 
has  been  bold  in  experiment  and  innovation.  With  Johns 

Hopkins  University  she  has  led  the  movement  that  has  trans- 
formed university  education,  and  her  influence  upon  secondary 

education  in  America  has  been  incomparably  greater  than  that 
of  any  other  university.  Her  entrance  requirements  to  the 
college  and  to  the  schools  of  medicine,  law,  dentistry  and  divinity 
have  been  higher  than  those  of  any  other  American  university. 



HARVEST 

A  bachelor's  degree  is  requisite  for  entrance  to  the  professional 
schools  (except  that  of  dentistry),  and  the  master's  degree  (since 
•1872)  is  given  to  students  only  for  graduate  work  in  residence, 
and  rarely  to  other  persons  as  an  honorary  degree.  In  scholarship 
and  in  growth  of  academic  freedom  Germany  has  given  the 
quickening  impulse.  This  influence  began  with  George  Ticknor 
and  Edward  Everett,  who  were  trained  in  Germany,  and  was 
continued  by  a  number  of  eminent  German  scholars,  some  driven 
into  exile  for  their  liberalism,  who  became  professors  in  the 
second  half  of  the  ipth  century,  and  above  all  by  the  many 
members  of  the  faculty  still  later  trained  in  German  universities. 
The  ideas  of  recognizing  special  students  and  introducing  the 
elective  system  were  suggested  in  1824,  attaining  establishment 

even  for  freshmen  by  1885,  the  movement  characterizing  particu- 
larly the  years  1865-1885.  The  basis  of  the  elective  system  (as 

in  force  in  1910)  is  freedom  in  choice  of  studies  within  liberal 

limits;  and,  as  regards  admission  to  college1  (completely 
established  1891),  the  idea  that  the  admission  is  of  minds  for  the 
quality  of  their  training  and  not  for  their  knowledge  of  particular 
subjects,  and  that  any  subject  may  be  acceptable  for  such 
training  if  followed  with  requisite  devotion  and  under  proper 
methods.  Except  for  one  course  in  English  in  the  Freshman 
year,  and  one  course  in  French  or  German  for  those  who  do  not 
on  entrance  present  both  of  these  languages,  no  study  is  pre- 

scribed, but  the  student  is  compelled  to  select  a  certain  number 
of  courses  in  some  one  department  or  field  of  learning,  and  to 
distribute  the  remainder  among  other  departments,  the  object 
being  to  secure  a  systematic  education,  based  on  the  principle  of 
knowing  a  little  of  everything  and  something  well. 

The  material  equipment  of  Harvard  is  very  rich.  In  1909  it 
included  invested  funds  of  $22,716,760  ($2,257,990  in  1869) 

and  lands  and  buildings  valued  at  $i  2,000,000  at  least.  In  1908- 
1909  an  income  of  more  than  $130,000  was  distributed  in 
scholarships,  fellowships,  prizes  and  other  aids  to  students.  The 
yearly  income  available  for  immediate  use  from  all  sources  in 

1899-1904  averaged  $1,074,229,  of  which  $452,760  yearly 
represented  gifts.  The  total  gifts,  for  funds  and  for  current  use, 

in  the  same  years  aggregated  $6,152,988.  The  income  in  1907- 
1908  was  $1,846,976;  $241,924  was  given  for  immediate  use, 
and  $449,822  was  given  for  capital.  The  medical  school  is  well 
endowed  and  is  housed  in  buildings  (1906)  on  Longwood  Avenue, 
Boston;  the  gifts  for  its  buildings  and  endowments  made  in 

1901-1902  aggregate  $5,000,000.  Among  the  university  buildings 
are  two  dining-halls  accommodating  some  2500  students,  a 
theatre  for  public  ceremonies,  a  chapel,  a  home  for  religious 

societies,  a  club-home  (the  Harvard  Union)  for  graduates  and 
undergraduates,  an  infirmary,  gymnasium,  boat  houses  and  large 
playgrounds,  with  a  concrete  stadium  capable  of  seating  27,000 
spectators.  Massachusetts  Hall  (1720)  is  the  oldest  building. 
University  Hall  (1815),  the  administration  building,  dignified, 
of  excellent  proportions  and  simple  lines,  is  a  good  example 
of  the  work  of  Charles  Bulfinch.  Memorial  Hall  (1874),  an 
ambitious  building  of  cathedral  suggestion,  commemorates  the 
Harvard  men  who  fell  in  the  Civil  War,  and  near  it  is  an  ideal 
statue  (1884)  of  John  Harvard  by  Daniel  C.  French.  The 
medical  and  dental  schools  are  in  Boston,  and  the  Bussey 
Institution  and  Arnold  Arboretum  are  at  Jamaica  Plain. 

RADCLIFFE  COLLEGE,  essentially  a  part  of  Harvard,  dates 
from  the  beginning  of  systematic  instruction  of  women  by 
members  of  the  Harvard  faculty  in  1879,  the  Society  for  the 
Collegiate  Instruction  of  Women  being  formally  organized  in 
1882.  The  present  name  was  adopted  in  1894  in  honour  of  Ann 

1  The  requirements  for  admission  as  changed  in  1908  are  based 
on  the  "  unit  system  ";  satisfactory  marks  must  be  got  in  subjects 
aggregating  26  units,  the  unit  being  a  measure  of  preparatory  study. 
Of  these  26  units,  English  (4  units),  algebra  (2),  plane  geometry  (2), 
some  science  or  sciences  (2),  history  (2;  either  Greek  and  Roman, 
or  American  and  English),  a  modern  language  (2;  French  and 
German)  are  prescribed ;  prospective  candidates  for  the  degree  of 
A.B.  are  required  to  take  examinations  for  4  additional  units  in 
Greek  or  Latin,  and  for  the  other  8  points  have  large  range  of  choice; 
and  candidates  for  the  degree  of  S.B.  must  take  additional  examina- 

tions in  French  or  German  (2  units)  and  have  a  similar  freedom  of 
choice  in  making  up  the  remaining  10  units. 

Radcliffe,  Lady  Mowlson  (ob.  c.  1661),  widow  of  Sir  Thomas 
Mowlson,  alderman  and  (1634)  lord  mayor  of  London,  who  in 
1643  founded  the  first  scholarship  in  Harvard  College.  From 
1894  alsa  dates  the  present  official  connexion  of  Radcliffe  with 
Harvard.  The  requirements  for  admission  and  for  degrees  are  the 
same  as  in  Harvard  (whose  president  countersigns  all  diplomas), 
and  the  president  and  fellows  of  Harvard  control  absolutely  the 
administration  of  the  college,  although  it  has  for  immediate  ad- 

ministration a  separate  government.  Instruction  is  given  by 
members  of  the  university  teaching  force,  who  repeat  in  Rad- 

cliffe many  of  the  Harvard  courses.  Many  advanced  courses  in 
Harvard,  and  to  a  certain  extent  laboratory  facilities,  are  directly 
accessible  to  Radcliffe  students,  and  they  have  unrestricted 
access  to  the  library. 

The  presidents  of  Harvard  have  been:  Henry  Dunster  (1640- 
1654);  Charles  Chauncy  (1654-1672);  Leonard  Hoar  (1672- 
1675);  Urian  Oakes  (1675-1681);  John  Rogers  (1682-1684); 
Increase  Mather  (1685-1701);  Charles  Morton  (vice-president) 
(1697-1698);  Samuel  Willard  (1700-1707);  John  Leverett  (1708- 
1724);  Benjamin  Wadsworth  (1725-1737);  Edward  Holyoke 
(1737-1769);  Samuel  Locke  (1770-1773);  Samuel  Langdon 
(1774-1780);  Joseph  Willard  (1781-1804);  Samuel  Webber 
(1806-1810);  John  Thornton  Kirkland  (1810-1828);  Josiah 
Quincy  (1829-1845);  Edward  Everett  (1846-1849);  Jared 
Sparks  (1849-1853);  James  Walker  (1853-1860);  Cornelius 
Conway  Felton  (1860-1862);  Thomas  Hill  (1862-1868);  Charles 
William  Eliot  (1869-1909);  Abbott  Lawrence  Lowell  (appointed 
1909). 

AUTHORITIES. — Benjamin  Peirce,  A  History  of  Harvard  University 
1636-1775  (Boston,  1883);  Josiah  Quincy,  A  History  of  Harvard 
University  (2  vols.,  Boston,  1840) ;  Samuel  A.  Eliot,  Harvard  College 
and  its  Benefactors  (Boston,  1848);  H.  C.  Shelley,  John  Harvard 
and  his  Times  (Boston,  1907) ;  The  Harvard  Book  (2  vols.,  Cambridge, 
1874) ;  G.  Birkbeck  Hill,  Harvard  College,  by  an  Oxonian  (New  York, 

1894);  William  R.  Thayer,  "History  and  Customs  of  Harvard 
University,"  in  Universities  and  their  Sons,  vol.  i.  (Boston,  1898) ; 
Official  Guide  to  Harvard,  and  the  various  other  publications  of  the 

university;  also  the  Harvard  Graduates'  Magazine  (1892  sqq.). 

HARVEST  (A.S.  harfest  "autumn,"  O.K.  Ger.  herbist, 
possibly  through  an  old  Teutonic  root  representing  Lat.  carpere, 

' '  to  pluck  ") ,  the  season  of  the  ingathering  of  crops.  Harvest  has 
been  a  season  of  rejoicing  from  the  remotest  ages.  The  ancient 
Jews  celebrated  the  Feast  of  Pentecost  as  their  harvest  festival, 
the  wheat  ripening  earlier  in  Palestine.  The  Romans  had  their 
Cerealia  or  feasts  in  honour  of  Ceres.  The  Druids  celebrated 

their  harvest  on  the  ist  of  November.  In  pre-reformation 
England  Lammas  Day  (Aug.  ist,  O.S.)  was  observed  at  the  be- 

ginning of  the  harvest  festival,  every  member  of  the  church 
presenting  a  loaf  made  of  new  wheat.  Throughout  the  world 
harvest  has  always  been  the  occasion  for  many  queer  customs 

which  all  have  their  origin  in  the  animistic  belief  in  the  Corn- 
Spirit  or  Corn-Mother.  This  personification  of  the  crops  has  left 
its  impress  upon  the  harvest  customs  of  modern  Europe.  In 
west  Russia,  for  example,  the  figure  made  out  of  the  last  sheaf  of 
corn  is  called  the  Bastard,  and  a  boy  is  wrapped  up  in  it.  The 

woman  who  binds  this  sheaf  represents  the  "  Cornmother,"  and 
an  elaborate  simulation  of  childbirth  takes  place,  the  boy  in  the 

sheaf  squalling  like  a  new-born  child,  and  being,  on  his  liberation, 
wrapped  in  swaddling  bands.  Even  in  England  vestiges  of 
sympathetic  magic  can  be  detected.  In  Northumberland,  where 
the  harvest  rejoicing  takes  place  at  the  close  of  the  reaping  and 
not  at  the  ingathering,  as  soon  as  the  last  sheaf  is  set  on  end 

the  reapers  shout  that  they  have  "  got  the  kern."  An  image 
formed  of  a  wheatsheaf,  and  dressed  in  a  white  frock  and 

coloured  ribbons,  is  hoisted  on  a  pole.  This  is  the  "  kern-baby  " 
or  harvest-queen,  and  it  is  carried  back  in  triumph  with  music 
and  shouting  and  set  up  in  a  prominent  place  during  the  harvest 
supper.  In  Scotland  the  last  sheaf  if  cut  before  Hallowmas  is 

called  the  "  maiden,"  and  the  youngest  girl  in  the  harvest-field 
is  given  the  privilege  of  cutting  it.  If  the  reaping  finishes  after 
Hallowmas  the  last  corn  cut  is  called  the  Cailleach  (old  woman). 
In  some  parts  of  Scotland  this  last  sheaf  is  kept  till  Christmas 

morning  and  then  divided  among  the  cattle  "  to  make  them 
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thrive  all  the  year  round,"  or  is  kept  till  the  first  mare  foals  and 
is  then  given  to  her  as  her  first  food.  Throughout  the  world,  as 

J.  G.  Frazer  shows,  the  semi-worship  of  the  last  sheaf  is  or  has 
been  the  great  feature  of  the  harvest-home.  Among  harvest 
customs  none  is  more  interesting  than  harvest  cries.  The  cry 

of  the  Egyptian  reapers  announcing  the  death  of  the  corn-spirit, 
the  rustic  prototype  of  Osiris,  has  found  its  echo  on  the  world's 
harvest-fields,  and  to  this  day,  to  take  an  English  example,  the 
Devonshire  reapers  utter  cries  of  the  same  sort  and  go  through 
a  ceremony  which  in  its  main  features  is  an  exact  counterpart  of 

pagan  worship.  "  After  the  wheat  is  cut  they  '  cry  the  neck.' 
.  .  .  An  old  man  goes  round  to  the  shocks  and  picks  out  a  bundle 

of  the  best  ears  he  can  find.  .  .  this  bundle  is  called  '  the  neck  '; 
the  harvest  hands  then  stand  round  in  a  ring,  the  old  man  holding 

'  the  neck  '  in  the  centre.  At  a  signal  from  him  they  take  off 
their  hats,  stooping  and  holding  them  with  both  hands  towards 

the  ground.  Then  all  together  they  utter  in  a  prolonged  cry  '  the 
neck! '  three  times,  raising  themselves  upright  with  their  hats 
held  above  their  heads.  Then  they  change  their  cry  to  '  Wee 
yen!  way  yen! '  or,  as  some  report, '  we  haven!'  "  On  a  fine  still 
autumn  evening  "  crying  the  neck  "  has  a  wonderful  effect  at 
a  distance.  In  East  Anglia  there  still  survives  the  custom  known 

as  "  Hallering  Largess."  The  harvesters  beg  largess  from 
passers,  and  when  they  have  received  money  they  shout  thrice 

"  Halloo,  largess,"  having  first  formed  a  circle,  bowed  their  heads 
low  crying  "  Hoo-Hoo-Hoo,"  and  then  jerked  their  heads  back- 

wards and  uttered  a  shrill  shriek  of  "  Ah  !  Ah  !  " 
For  a  very  full  discussion  of  harvest  customs  see  J.  G.  Frazer, 

The  Golden  Bough,  and  Brand's  Antiquities  of  Great  Britain  (Hazlitt's 
edit.,  1905). 

HARVEST-BUG,  the  familiar  name  for  mites  of  the  family 
Trombidiidae,  belonging  to  the  order  Acari  of  the  class  Arachnida. 
Although  at  one  time  regarded  as  constituting  a  distinct  species, 
described  as  Leptus  aulumnalis,  harvest-bugs  are  now  known  to 
be  the  six-legged  larval  forms  of  several  British  species  of  mites 
of  the  genus  Trombidium,  They  are  minute,  rusty-brown 
organisms,  barely  visible  to  the  naked  eye,  which  swarm  in  grass 
and  low  herbage  in  the  summer  and  early  autumn,  and  cause 
considerable,  sometimes  intense,  irritation  by  piercing  and 
adhering  to  the  skin  of  the  leg,  usually  lodging  themselves  in 
some  part  where  the  clothing  is  tight,  such  as  the  knee  when 
covered  with  gartered  stockings.  They  may  be  readily  destroyed, 
and  the  irritation  allayed,  by  rubbing  the  affected  area  with  some 
insecticide  like  turpentine  or  benzine.  They  are  not  permanently 
parasitic,  and  if  left  alone  will  leave  their  temporary  host  to 
resume  the  active  life  characteristic  of  the  adult  mite,  which  is 
predatory  in  habits,  preying  upon  minute  living  animal 
organisms. 
HARVESTER,  HARVEST-SPIDER,  or  HARVEST-MAN,  names 

given  to  Arachnids  of  the  order  Opiliones,  referable  to  various 
species  of  the  family  Phalangiidae.  Harvest-spiders  or  harvest- 
men,  so-called  on  account  of  their  abundance  in  the  late  summer 
and  early  autumn,  may  be  at  once  distinguished  from  all  true 
spiders  by  the  extreme  length  and  thinness  of  their  legs,  and  by 
the  small  size  and  spherical  or  oval  shape  of  the  body,  which  is  not 
divided  by  a  waist  or  constriclion  into  an  anterior  and  a  posterior 
region.  They  may  be  met  with  in  houses,  back  yards,  fields, 
woods  and  heaths;  either  climbing  on  walls,  running  over  the 
grass,  or  lurking  under  stones  and  fallen  tree  trunks.  They  are 
predaceous,  feeding  upon  small  insects,  mites  and  spiders.  The 
males  are  smaller  than  the  females,  and  often  differ  from  them  in 
certain  well-marked  secondary  sexual  characters,  such  as  the 
mandibular  protuberance  from  which  one  of  the  common  English 
spiders,  Phalangium  cormitum,  takes  its  scientific  name.  The 
male  is  also  furnished  with  a  long  and  protrusible  penis,  and  the 
female  with  an  equally  long  and  protrusible  ovipositor.  The 
sexes  pair  in  the  autumn,  and  the  female,  by  means  of  her 
ovipositor,  lays  her  eggs  in  some  cleft  or  hole  in  the  soil  and 
leaves  them  to  their  fate.  After  breeding,  the  parents  die  with 
the  autumn  cold;  but  the  eggs  retain  their  vitality  through  the 
winter  and  hatch  with  the  warmth  of  spring  and  early  summer, 
the  young  gradually  attaining  maturity  as  the  latter  season 

progresses.  Hence  the  prevalence  of  adult  individuals  in  the  late 
summer  and  autumn,  and  at  no  other  time  of  the  year.  They 
are  provided  with  a  pair  of  glands,  situated  one  on  each  side  of 
the  carapace,  which  secrete  an  evil-smelling  fluid  believed  to  be 
protective  in  nature.  Harvest-men  are  very  widely  distributed 
and  are  especially  abundant  in  temperate  countries  of  the 

FIG.  i. — Harvest-man  (Phalangium  cprnutum,  Linn.);  profile  of 
male,  with  legs  and  palpi  truncated. 

a,  Ocular  tubercle.  d,  Sheath  of  penis  protruded. 
b,  Mandible  e.  Penis. 
c,  Labrum  (upper  lip).          /,  The  glans. 

northern  hemisphere.  They  are  also,  however,  common  in  India, 
where  they  are  well  known  for  their  habit  of  adhering  together 
in  great  masses,  comparable  to  a  swarm  of  bees,  and  of  swaying 
gently  backwards  and  forwards.  The  long  legs  of  harvest-men 
serve  them  not  only  as  organs  of  rapid  locomotion,  but  also  as 
props  to  raise  the  body  well  off  the  ground,  thus  enabling  the 
animals  to  stalk  unmolested  from  the  midst  of  an  army  of  raiding 
ants.  (R.  I.  P.) 

HARVEY,  GABRIEL  (c.  1545-1630),  English  writer,  eldest  son 
of  a  ropemaker  of  Saffron- Walden,  Essex,  was  born  about  1545. 

He  matriculated  at  Christ's  College,  Cambridge,  in  1566,  and  in 
1570  was  elected  fellow  of  Pembroke  Hall.  Here  he  formed  a 
lasting  friendship  with  Edmund  Spenser,  and  it  has  been  sug- 

gested (A then.  Cantab,  ii.  258)  that  he  may  have  been  the  poet's 
tutor.  Harvey  was  a  scholar  of  considerable  weight,  who  has 
perhaps  been  judged  too  exclusively  from  the  brilliant  invectives 
directed  against  him  by  Thomas  Nashe.  Henry  Morley,  writing 
in  the  Fortnightly  Review  (March  1869),  brought  evidence  from 

Harvey's  Latin  writings  which  shows  that  he  was  distinguished 
by  quite  other  qualities  than  the  pedantry  and  conceit  usually 

associated  with  his  name.  He  desired  to  be  "  epitaphed  as  the 
Inventour  of  the  English  Hexameter,"  and  was  the  prime  mover 
in  the  literary  clique  that  desired  to  impose  on  English  verse  the 

Latin  rules  of  quantity.  In  a  "  gallant,  familiar  letter  "  to  M. 
Immerito  (Edmund  Spenser)  he  says  that  Sir  Edward  Dyer  and 

Sir  Philip  Sidney  were  helping  forward  "  our  new  famous  enter- 
prise for  the  exchanging  of  Barbarous  and  Balductum  Rymes 

with  Artificial  Verses."  The  document  includes  a  tepid  apprecia- 
tion of  the  Faerie  Queene  which  had  been  sent  to  him  for  his 

opinion,  and  he  gives  examples  of  English  hexameters  illustrative 
of  the  principles  enunciated  in  the  correspondence.  The  opening 

lines — 
"  What  might  I  call  this  Tree  ?  A  Laurell  ?  O  bonny  Laurell 

Needes  to  thy  bowes  will  I  bow  this  knee,  and  vayle  my  bonetto  " — 

afford  a  fair  sample  of  the  success  of  Harvey's  metrical  experi- 
ments, which  presented  a  fair  mark  for  the  wit  of  Thomas  Nashe. 

"  He  (Harvey)  goes  twitching  and  hopping  in  our  language  like 
a  man  running  upon  quagmires,  up  the  hill  in  one  syllable,  and 

down  the  dale  in  another,"  says  Nashe  in  Strange  Newes,  and  he 
mimics  him  in  the  mocking  couplet: 

"  But  eh  !  what  news  do  you  hear  of  that  good  Gabriel  Huffe-Snuffe, 
Known  to  the  world  for  a  foole,  and  clapt  in  the  Fleete  for  a 

Runner  ?  " Harvey  exercised  great  influence  over  Spenser  for  a  short  time, 

and  the  friendship  lasted  even  though  Spenser's  genius  refused 
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to  be  bound  by  the  laws  of  the  new  prosody.  Harvey  is  the 

Hobbinoll  of  his  friend's  Shepheards  Calender,  and  into  his  mouth 
is  put  the  beautiful  song  in  the  fourth  eclogue  in  praise  of  Eliza. 

If  he  was  really  the  author  of  the  verses  "  To  the  Learned 
Shepheard  "  signed  "  Hobynoll  "  and  prefixed  to  the  Faerie 
Queene,  he  was  a  good  poet  spoiled.  But  Harvey's  genuine 
friendship  for  Spenser  shows  the  best  side  of  a  disposition  un- 

compromising and  quarrelsome  towards  the  world  in  general. 

In  1573  ill-will  against  him  in  his  college  was  so  strong  that  there 
was  a  delay  of  three  months  before  the  fellows  would  agree  to 
grant  him  the  necessary  grace  for  his  M.A.  degree.  He  be- 

came reader  in  rhetoric  aboat  1576,  and  in  1378,  on  the  occasion 

of  Queen  Elizabeth's  visit  to  Sir  Thomas  Smith  at  Audley  End, 
he  was  appointed  to  dispute  publicly  before  her.  In  the  next 
year  he  wrote  to  Spenser  complaining  of  the  unauthorized  publi- 

cation of  satirical  verses  of  his  which  were  supposed  to  reflect  on 

high  personages,  and  threatened  seriously  to  injure  Harvey;s 
career.  In  1583  he  became  junior  proctor  of  the  university,  and 
in  1 585  he  was  elected  master  of  Trinity  Hall,  of  which  he  had 
been  a  fellow  from  1578,  but  the  appointment  appears  to  have 
been  quashed  at  court.  He  was  a  protege  of  the  Earl  of  Leicester, 
to  whom  he  introduced  Spenser,  and  this  connexion  may  account 
for  his  friendship  with  Sir  Philip  Sidney.  But  in  spite  of  patron- 

age, a  second  application  for  the  mastership  of  Trinity  Hall 
failed  in  1598.  In  1585  he  received  the  degree  of  D.C.L.  from 
the  university  of  Oxford,  and  is  found  practising  at  the  bar  in 

London.  Gabriel's  brother,  Richard,  had  taken  part  in  the 
Marprelate  controversy,  and  had  given  offence  to  Robert  Greene 
by  contemptuous  references  to  him  and  his  fellow  wits.  Greene 
retorted  in  his  Quip  for  an  Upstart  Courtier  with  some  scathing 
remarks  on  the  Harveys,  the  worst  of  which  were  expunged  in 

later  editions,  drawing  attention  among  other  things  to  Harvey's 
modest  parentage.  In  1599  Archbishop  Whitgift  made  a  raid  on 
contemporary  satire  in  general,  and  among  other  books  the  tracts 
of  Harvey  and  Nashe  were  destroyed,  and  it  was  forbidden  to 
reprint  them.  Harvey  spent  the  last  years  of  his  life  in  retire- 

ment at  his  native  place,  dying  in  1630. 

His  extant  Latin  works  are:  Ciceronianus  (1577);  G.  Harveii 
rhetor,  sive  2  dierum  oratio  de  natura,  arte  et  exercitatione  rhetorica 
('577);  Smithus,  vel  Musarum  lachrymae  (1578),  in  honour  of  Sir 
Thomas  Smith;  and  G,  Harveii  gratulationum  Valdensium  libri 

quatuour  (sic),  written  on  the  occasion  of  the  queen's  visit  to  Audley 
End  (1578).  The  Letter-Book  of  Gabriel  Harvey,  A,D.  1573-80  (1884, 
ed.  E.  J.  L.  Scott,  Camden  Society),  contains  rough  drafts  of  the 
correspondence  between  Spenser  and  Harvey,  letters  relative  to  the 
disputes  at  Pembroke  Hall,  and  an  extraordinary  correspondence 
dealing  with  the  pursuit  of  his  sister  Mercy  by  a  young  nobleman. 
A  copy  of  Quintilian  (1542),  in  the  British  Museum,  is  extensively 

annotated  by  Gabriel  Harvey.  After  Greene's  death  Harvey  pub- 
lished Foure  Letters  and  certaine  Sonnets  (1592),  in  which  in  a  spirit 

of  righteous  superiority  he  laid  bare  with  spiteful  fulness  the  miser- 

able details  of  Greene's  later  years.  Thomas  Nashe,  who  in  power  of 
invective  and  merciless  wit  was  far  superior  to  Harvey,  took  upon 
himself  to  avenge  Greene's  memory,  and  at  the  same  time  settle  his 
personal  account  with  the  Harveys, in  Strange  Nnues  (1593).  Harvey 

refuted  the  personal  charges  made  by  Nashe /in  Pierce' s  Superero- 
gation, or  a  New  Prayse  of  the  Old  Asse  .  .  .  (1593).  InChristesTeares 

over  Jerusalem  (1593)  Nashe  made  a  full  apology  to  Harvey,  who 
refused  to  be  appeased,  and  resumed  what  had  become  a  very  scur- 

rilous controversy  in  a  New  Letter  of  Notable  Contents  (1593).  Nashe 
thereupon  withdrew  his  apology  in  a  new  edition  (1594)  of  Christes 
Teares,  and  hearing  that  Harvey  had  boasted  of  victory  he  produced 
the  most  biting  satire  of  the  series  in  Have  with  you  to  Saffron  Walden 
(1596).  Harvey  retorted  in  The  Trimming  of  Thomas  Nashe  Gentle- 

man, by  the  high-tituled  patron  Don  Richardo  de  Medico  campo 
•  •  •  (1597). 

His  complete  works  were  edited  by  Dr  A.  B.  Grosart  with  a 

"  Memorial  Introduction  "  for  the  Huth  Library  (1884-1885).  See 
also  Isaac  Disraeli,  on  "  Literary  Ridicule,"  in  Calamities  of  Authors 
(ed.  1840) ;  T.  Warton's  History  of  English  Poetry  (ed.  W.  C.  Hazlitt, 
1871);  J.  P.  Collier's  Bibliographical  and  Critical  Account  of  the 
Rarest  Books  in  the  English  Language  (1865),  and  the  Works  of  Thomas 
Nashe. 

HARVEY,  SIR  GEORGE  (1806-1876),  Scottish  painter,  the 
son  of  a  watchmaker,  was  born  at  St  Ninians,  near  Stirling,  in 
February  1806.  Soon  after  his  birth  his  parents  removed  to 
Stirling,  where  George  was  apprenticed  to  a  bookseller.  His 
love  for  art  having,  however,  become  very  decided,  in  his 

eighteenth  year  he  entered  the  Trustees'  Academy  at  Edinburgh. 
Here  he  so  distinguished  himself  that  in  1826  he  was  invited 
by  the  Scottish  artists,  who  had  resolved  to  found  a  Scottish 

academy,  to  join  it  as  an  associate.  Harvey's  first  picture, 
"A  Village  School,"  was  exhibited  in  1826  at  the  Edinburgh 
Institution;  and  from  the  time  of  the  opening  of  the  Academy 
in  the  following  year  he  continued  annually  to  exhibit.  His 

best-known  pictures  are  those  depicting  historical  episodes 
in  religious  history  from  a  puritan  or  evangelical  point  of  view, 

such  as  "  Covenanters  Preaching,"  "  Covenanters'  Communion," 
"  John  Bunyan  and  his  Blind  Daughter,"  "  Sabbath  Evening," 
and  the  "  Quitting  of  the  Manse."  He  was,  however,  equally 
popular  in  Scotland  for  subjects  not  directly  religious;  and 

"  The  Bowlers,"  "  A  Highland  Funeral,"  "  The  Curlers,"  "A 
Schule  Skailin',"  and  "  Children  Blowing  Bubbles  in  the  Church- 

yard of  Greyfriars',  Edinburgh,"  manifest  the  same  close  observa- 
tion of  character,  artistic  conception  and  conscientious  elabora- 

tion of  details.  In  "  The  Night  Mail"  and  "  Dawn  Revealing 
the  New  World  to  Columbus  "  the  aspects  of  nature  arc  made 
use  of  in  different  ways,  but  with  equal  happiness,  to  lend 
impressiveness  and  solemnity  to  human  concerns.  He  also 
painted  landscapes  and  portraits.  In  1829  he  was  elected  a 
fellow  of  the  Royal  Scottish  Academy;  in  1864  he  succeeded 
Sir  J.  W.  Gordon  as  president;  and  he  was  knighted  in  1867. 
He  died  at  Edinburgh  on  the  22nd  of  January  1876. 

Sir  George  Harvey  was  the  author  of  a  paper  on  the  "  Colour  of 
the  Atmosphere,"  read  before  the  Edinburgh  Royal  Society,  and 
afterwards  published  with  illustrations  in  Good  Words;  and  in 
1870  he  published  a  small  volume  entitled  Notes  of  the  Early  History 
of  the  Royal  Scottish  Academy.  Selections  from  the  Works  of  Sir 
George  Harvey,  P.R.S.A.,  described  by  the  Rev.  A.  L.  Simpson, 
F.S.A.  Scot.,  and  photographed  by  Thomas  Annan,  appeared  at 
Edinburgh  in  1869. 

HARVEY,  WILLIAM  (1578-1657),  English  physician,  the 
discoverer  of  the  circulation  of  the  blood,  was  the  eldest  son  of 
Thomas  Harvey,  a  prosperous  Kentish  yeoman,  and  was  born 
at  Folkestone  on  the  ist  of  April  1578.  After  passing  through 
the  grammar  school  of  Canterbury,  on  the  3ist  of  May  1593, 
having  just  entered  his  sixteenth  year,  he  became  a  pensioner 
of  Caius  College,  Cambridge,  at  nineteen  he  took  his  B.A.  degree, 
and  soon  after,  having  chosen  the  profession  of  medicine,  he 
went  to  study  at  Padua  under  H.  Fabricius  and  Julius  Casserius. 
At  the  age  of  twenty-four  Harvey  became  doctor  of  medicine,  in 
April  1602.  Returning  to  England  in  the  first  year  of  James  I., 
he  settled  in  London;  and  two  years  later  he  married  the 
daughter  of  Dr  Lancelot  Browne,  who  had  been  physician  to 
Queen  Elizabeth.  In  the  same  year  he  became  a  candidate 
of  the  Royal  College  of  Physicians,  and  was  duly  admitted  a 
fellow  (June  1607).  In  1609  he  obtained  the  reversion  of  the 

post  of  physician  to  St  Bartholomew's  hospital.  His  application 
was  supported  by  the  king  himself  and  by  Dr  Henry  Atkins 

(1558-1635),  the  president  of  the  college,  and  on  the  death  of 
Dr  Wilkinson  in  the  course  of  the  same  year  he  succeeded  to  the 
post.  He  was  thrice  censor  of  the  college,  and  in  1615  was 
appointed  Lumleian  lecturer. 

In  1616  he  began  his  course  of  lectures,  and  first  brought 
forward  his  views  upon  the  movements  of  the  heart  and  blood. 
Meantime  his  practice  increased,  and  he  had  the  lord  chancellor, 
Francis  Bacon,  and  the  earl  of  Arundel  among  his  patients. 
In  1618  he  was  appointed  physician  extraordinary  to  James  I., 
and  on  the  next  vacancy  physician  in  ordinary  to  his  successor. 
In  1628,  the  year  of  the  publication  of  the  Exercilatio  anatomica 
de  motu  cordis  et  sanguinis,  he  was  elected  treasurer  of  the 
College  of  Physicians,  but  at  the  end  of  the  following  year  he 

resigned  the  office,  in  order,  by  command  of  Charles  I.,  to  accom- 
pany the  young  duke  of  Lennox  (James  Stuart,  afterwards  duke 

of  Richmond)  on  his  travels.  He  appears  to  have  visited 
Italy,  and  returned  in  1632.  Four  years  later  he  accompanied 
the  earl  of  Arundel  on  his  embassy  to  the  emperor  Ferdinand  II. 
He  was  eager  in  collecting  objects  of  natural  history,  sometimes 
causing  the  earl  anxiety  for  his  safety  by  his  excursions  in  a 

country  infested  by  robbers  in  consequence  of  the  Thirty  Years' 
War.  In  a  letter  written  on  this  journey,  he  says:  "  By  the 
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way  we  could  scarce  see  a  dogg,  crow,  kite,  raven,  or  any  bird, 
or  anything  to  anatomise;  only  sum  few  miserable  people,  the 
reliques  of  the  war  and  the  plague,  whom  famine  had  made 

anatomies  before  I  came."  Having  returned  to  his  practice 
in  London  at  the  close  of  the  year  1636,  he  accompanied  Charles  I. 
in  one  of  his  journeys  to  Scotland  (1639  or  1641).  While  at 
Edinburgh  he  visited  the  Bass  Rock;  he  minutely  describes 
its  abundant  population  of  sea-fowl  in  his  treatise  De  generatione, 
and  incidentally  speaks  of  the  account  then  credited  of  the  solan 
goose  growing  on  trees  as  a  fable.  He  was  in  attendance  on  the 
king  at  the  battle  of  Edgehill  (October  1642),  where  he  withdrew 
under  a  hedge  with  the  prince  of  Wales  and  the  duke  of  York 

(then  boys  of  twelve  and  ten  years  old),  "  and  took  out  of  his 
pocket  a  book  and  read.  But  he  had  not  read  very  long  before 
a  bullet  of  a  great  gun  grazed  on  the  ground  near  him,  which 

made  him  remove  his  station,"  as  he  afterwards  told  John 
Aubrey.  After  the  indecisive  battle,  Harvey  followed  Charles  I. 

to  Oxford,  "  where,"  writes  the  same  gossiping  narrator,  "  I 
first  saw  him,  but  was  then  too  young  to  be  acquainted  with  so 
great  a  doctor.  I  remember  he  came  several  times  to  our  college 
(Trinity)  to  George  Bathurst,  B.D.  who  had  a  hen  to  hatch  eggs 
in  his  chamber,  which  they  opened  daily  to  see  the  progress  and 

way  of  generation.  "  In  Oxford  he  remained  three  years,  and 
there  was  some  chance  of  his  being  superseded  in  his  office  at 

St  Bartholomew's  hospital,  "  because  he  hath  withdrawn  himself 
from  his  charge,  and  is  retired  to  the  party  in  arms  against  the 

Parliament."  It  was  no  doubt  at  this  time  that  his  lodgings 
at  Whitehall  were  searched,  and  not  only  the  furniture  seized 

but  also  invaluable  manuscripts  and  anatomical  preparations.1 
While  with  the  king  at  Oxford  he  was  made  warden  of  Merton 

College,  but  a  year  later,  in  1646,  that  city  surrendered  to  Fairfax, 
and  Harvey  returned  to  London.  He  was  now  sixty-eight  years 
old,  and,  having  resigned  his  appointments  and  relinquished 
the  cares  of  practice,  lived  in  learned  retirement  with  one  or 

other  of  his  brothers.  It  was  in  his  brother  Daniel's  house  at 
Combe  that  Dr  (afterwards  Sir  George)  Ent,  a  faithful  friend  and 

disciple  (1604-1689),  visited  him  in  1650.  "  I  found  him,"  he 
says.  "  with  a  cheeerful  and  sprightly  countenance  investigating, 
like  Democritus,  the  nature  of  things.  Asking  if  all  were  well 

with  him — 'How  can  that  be,'  he  replied,  'when  the  state  is  so 
agitated  with  storms  and  I  myself  am  yet  in  the  open  sea?  And 
indeed,  were  not  my  mind  solaced  by  my  studies  and  the  recollec- 

tion of  the  observations  I  have  formerly  made,  there  is  nothing 
which  should  make  me  desirous  of  a  longer  continuance.  But 
thus  employed,  this  obscure  life  and  vacation  from  public  cares 

which  would  disgust  other  minds  is  the  medicine  of  mine.'  ' 
The  work  on  which  he  had  been  chiefly  engaged  at  Oxford,  and 
indeed  since  the  publication  of  his  treatise  on  the  circulation 
in  1628,  was  an  investigation  into  the  recondite  but  deeply 
interesting  subject  of  generation.  Charles  I.  had  been  an 

enlightened  patron  of  Harvey's  studies,  had  put  the  royal  deer 
parks  at  Windsor  and  Hampton  Court  at  his  disposal,  and  had 
watched  his  demonstration  of  the  growth  of  the  chick  with  no 
less  interest  than  the  movements  of  the  living  heart.  Harvey 
had  now  collected  a  large  number  of  observations,  though  he 
would  probably  have  delayed  their  publication.  But  Ent 
succeeded  in  obtaining  the  manuscripts,  with  authority  to  print 

them  or  not  as  he  should  find  them.  "  I  went  from  him,"  he  says, 
"  like  another  Jason  in  possession  of  the  golden  fleece,  and  when 

Ignoscant  mihi  niveae  animae,  si,  summarum  injuriarum  memor, 
levem  gemitum  effudero.  Doloris  mihi  haec  causa  est :  cum,  inter 
nuperos_  nostros  tumultus  et  bella  plusquam  civilia,  serenissimum 
regem  (idque  non  solum  senatus  permissione  sed  et  jussu)  sequor, 
rapaces  quaedam  manus  non  modo  aedium  mearum  supellectilem 
omnem  expilarunt,  sed  etiam,  quae  mihi  causa  gravior  querimoniae, 
adversaria  mea,  multorum  annorum  laboribus  parta,  e  museo  meo 
summoverunt.  Quo  factum  est  ut  observations  plurimae,  prae- 
sertim  de  generatione  insectorum,  cum  republicae  Hterariae  (ausim 
dicere)  detrimento,  perierint." — De  gen.,  Ex.  Ixviii.  To  this  loss 
Cowley  refers — 

"  O  cursed  war!  who  can  forgive  thee  this? 
Houses  and  towns  may  rise  again, 

And  ten  times  easier  'tis 
To  rebuild  Paul's  than  any  work  of  his." 

I  came  home  and  perused  the  pieces  singly,  I  was  amazed  that 

so  vast  a  treasure  should  have  been  so  long  hidden."  The  result 
was  the  publication  of  the  Exercilaliones  de  generatione  (1651). 

This  was  the  last  of  Harvey's  labours.  He  had  now  reached 
his  seventy-third  year.  His  theory  of  the  circulation  had  been 
opposed  and  defended,  and  was  now  generally  accepted  by  the 
most  eminent  anatomists  both  in  his  own  country  and  abroad. 
He  was  known  and  honoured  throughout  Europe,  and  his  own 
college  (Caius)  voted  a  statue  in  his  honour  (1652)  viro  monti- 
mentis  suis  immorlali.  In  1654  he  was  elected  to  the  highest  post 
in  his  profession,  that  of  president  of  the  college;  but  the  follow- 

ing day  he  met  the  assembled  fellows,  and,  declining  the  honour 
for  himself  on  account  of  the  infirmities  of  age,  recommended 
the  re-election  of  the  late  president  Dr  Francis  Prujean  (1593- 
1666).  He  accepted,  however,  the  office  of  consiliarius,  which 
he  again  held  in  the  two  following  years.  He  hati  already 
enriched  the  college  with  other  gifts  besides  the  honour  of  his 

name.  He  had  raised  for  them  "  a  noble  building  of  Roman 
architecture  (rustic  work  with  Corinthian  pilasters) ,  comprising 

a  great  parlour  or  conversation  room  below  and  a  library  above"; 
he  had  furnished  the  library  with  books,  and  filled  the  museum 

with  "  simples  and  rarities,"  as  well  as  with  specimens  of  instru- 
ments used  in  the  surgical  and  obstetric  branches  of  medicine. 

At  last  he  determined  to  give  to  his  beloved  college  his  paternal 
estate  at  Burmarsh  in  Kent.  His  wife  had  died  some  years  before, 
his  brothers  were  wealthy  men,  and  he  was  childless,  so  that  he 
was  defrauding  no  heir  when,  in  July  1656,  he  made  the  transfer 
of  this  property,  then  valued  at  £56  per  annum,  with  provision 
for  a  salary  to  the  college  librarian  and  for  the  endowment  of  an 
annual  oration,  which  is  still  given  on  the  anniversary  of  the  day. 
The  orator,  so  Harvey  orders  in  his  deed  of  gift,  is  to  exhort 

the  fellows  of  the  college  "  to  search  out  and  study  the  secrets 
of  nature  by  way  of  experiment,  and  also  for  the  honour  of 
the  profession  to  continue  mutual  love  and  affection  among 

themselves." Harvey,  like  his  contemporary  and  great  successor  Thomas 
Sydenham,  was  long  afflicted  with  gout,  but  he  preserved  his 
activity  of  mind  to  an  advanced  age.  In  his  eightieth  year,  on 
the  3rd  of  June  1657,  he  was  attacked  by  paralysis,  and  though 
deprived  of  speech  was  able  to  send  for  his  nephews  and  distribute 
his  watch,  ring,  and  other  personal  trinkets  among  them.  He 

died  the  same  evening,  "  the  palsy  giving  him  an  easy  passport," 
and  was  buried  with  great  honour  in  his  brother  Eliab's  vault  at 
Hempstead  in  Essex,  annorum  etfamae  satur.  In  1883  the  lead 
coffin  containing  his  remains  was  enclosed  in  a  marble  sarcophagus 
and  moved  to  the  Harvey  chapel  within  the  church. 

John  Aubrey,  to  whom  we  owe  most  of  the  minor  particulars 

about  Harvey  which  have  been  preserved,  says:  "  In  person  he 
was  not  tall,  but  of  the  lowest  stature;  round  faced,  olivaster 
complexion,  little  eyes,  round,  very  black,  full  of  spirits;  his 
hair  black  as  a  raven,  but  quite  white  twenty  years  before  he 

died."  The  best  portrait  of  him  extant  is  by  Cornelius  Jansen 
in  the  library  of  the  College  of  Physicians,  one  of  those  rescued 
from  the  great  fire,  which  destroyed  their  original  hall  in  1666. 
It  has  been  often  engraved,  and  is  prefixed  to  the  fine  edition  of 
his  works  published  in  1766. 

Han'ey's  Work  on  the  Circulation. — In  estimating  the  character 
and  value  of  the  discovery  announced  in  the  Exercilatio  de  molu 
cordis  et  sanguinis,  it  is  necessary  to  bear  in  mind  the  previous 
state  of  knowledge  on  the  subject.  Aristotle  taught  that  in  man 
and  the  higher  animals  the  blood  was  elaborated  from  the  food 
in  the  liver,  thence  carried  to  the  heart,  and  sent  by  it  through 
the  veins  over  the  body.  His  successors  of  the  Alexandrian 
school  of  medicine,  Erasistratus  and  Herophilus,  further  elabor- 

ated his  system,  and  taught  that,  while  the  veins  carried  blood 
from  the  heart  to  the  members,  the  arteries  carried  a  subtle  kind 
of  air  or  spirit.  For  the  practical  physician  only  two  changes  had 
been  made  in  this  theory  of  the  circulation  between  the  Christian 
era  and  the  i6th  century.  Galen  had  discovered  that  the 
arteries  were  not,  as  their  name  implies,  merely  air-pipes,  but 
that  they  contained  blood  as  well  as  vital  air  or  spirit.  And  it 
had  been  gradually  ascertained  that  the  nerves  (vtvpa)  which 
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arose  from  the  brain  and  conveyed  "  animal  spirits  "  to  the 
body  were  different  from  the  tendons  or  sinews  (vevpa)  which 
attach  muscles  to  bones.  First,  then,  the  physicians  of  the 
time  of  Thomas  Linacre  knew  that  the  blood  is  not  stagnant  in 
the  body.  So  did  Shakespeare  and  Homer,  and  every  augur  who 
inspected  the  entrails  of  a  victim,  and  every  village  barber  who 
breathed  a  vein.  Plato  even  uses  the  expression  rt>  alfia  Kara 
wavra  TO.  fjx\rj  acfroSpSis  7repi<£«pe<r0ai.  But  no  one  had  a  con- 

ception of  a  continuous  stream  returning  to  its  source  (a  circula- 
tion in  the  true  sense  of  the  word)  either  in  the  system  or  in  the 

lungs.  If  they  used  the  word  circulatio,  as  did  Caesalpinus,1  it 
was  as  vaguely  as  the  French  policeman  cries  "  Circulez."  The 
movements  of  the  blood  were  in  fact  thought  to  be  slow  and 

irregular  in  direction  as  well  as  in  speed,  like  the  "  circulation  " 
of  air  in  a  house,  or  the  circulation  of  a  crowd  in  the  streets  of  a 
city.  Secondly,  they  supposed  that  one  kind  of  blood  flowed 
from  the  liver  to  the  right  ventricle  of  the  heart,  and  thence  to 
the  lungs  and  the  general  system  by  the  veins,  and  that  another 
kind  flowed  from  the  left  ventricle  to  the  lungs  and  general 
system  by  the  arteries.  Thirdly,  they  supposed  that  the  septum 
of  the  heart  was  pervious  and  allowed  blood  to  pass  directly 
from  the  right  to  the  left  side.  Fourthly,  they  had  no  conception 
of  the  functions  of  the  heart  as  the  motor  power  of  the  movement 
of  the  blood.  They  doubted  whether  its  substance  was  muscular : 
they  supposed  its  pulsation  to  be  due  to  expansion  of  the  spirits 
it  contained;  they  believed  the  only  dynamic  effect  which  it 
had  on  the  blood  to  be  sucking  it  in  during  its  active  diastole, 
and  they  supposed  the  chief  use  of  its  constant  movements  to  be 
the  due  mixture  of  blood  and  spirits. 

Of  the  great  anatomists  of  the  i6th  century,  Sylvius  (In  Hipp, 
et  Gal.  phys.  partem  analom.  isagoge)  described  the  valves  of 
the  veins;  Vesalius  (De  humani  corporis  fabrica,  1542)  ascer- 

tained that  the  septum  between  the  right  and  left  ventricles  is 
complete,  though  he  could  not  bring  himself  to  deny  the  invisible 

pores  which  Galen's  system  demanded.  Servetus,  in  his  Chris- 
tianismi  restitutio  (1553),  goes  somewhat  farther  than  his  fellow- 

student  Vesalius,  and  says:  "  Paries  ille  medius  non  est  aptus  ad 
communicationem  et  elaborationem  illam;  licet  aliquid  resudare 

possit";  and,  from  this  anatomical  fact  and  the  large  size  of  the 
pulmonary  arteries  he  concludes  that  there  is  a  communication 
in  the  lungs  by  which  blood  passes  from  the  pulmonary  artery  to 

the  pulmonary  vein:  "  Eodem  artificio  quo  in  hepate  fit  trans- 
f  usio  a  vena  porta  ad  venam  cavam  propter  sanguinem,  fit  etiam  in 
pulmone  transfusio  a  vena  arteriosa  ad  arteriam  venosam  propter 

spiritum."  The  natural  spirit  of  the  left  side  and  the  vital  spirit 
of  the  right  side  of  the  heart  were  therefore,  he  concluded, 
practically  the  same,  and  hence  two  instead  of  three  distinct 
spiritus  should  bs  admitted.  It  seems  doubtful  whether  even 
Servetus  rightly  conceived  of  the  entire  mass  of  the  blood  passing 
through  the  pulmonary  artery  and  the  lungs.  The  transference 
of  the  spiritus  naluralis  to  the  lungs,  and  its  return  to  the  left 
ventricle  as  spiritus  vitalis,  was  the  function  which  he  regarded 
as  important.  Indeed  a  true  conception  of  the  lesser  circulation 
as  a  transference  of  the  whole  blood  of  the  right  side  to  the  left 
was  impossible  until  the  corresponding  transference  in  the 
greater  or  systematic  circulation  was  discovered.  Servetus, 
however,  was  the  true  predecessor  of  Harvey  in  physiology,  and 
his  claims  to  that  honour  are  perfectly  authentic  and  universally 
admitted.2 

1  Indeed  the  same  word,  ireplodos  aljiaTos,  occurs  in  the  Hippo- 
cratic  writings,  and  was  held  by  Van  der  Linden  to  prove  that  to 
the  father  of  medicine  himself,  and  not  to  Columbus  or  Caesalpinus, 
belonged  the  laurels  of  Harvey. 

1  Realdo  Columbus  (De  re  anatomica,  1559)  formally  denies  the 
muscularity  of  the  heart,  yet  correctly  teaches  that  blood  and  spirits 
pass  from  the  right  to  the  left  ventricle,  not  through  the  septum 
but  through  the  lungs,  "  quod  nemo  hactenus  aut  animadvertit  aut 
scriptum  reliquit."  The  fact  that  Harvey  quotes  Columbus  and  not Servetus  is  explained  by  the  almost  entire  destruction  of  the  writings 
of  the  latter,  which  are  now  among  the  rarest  curiosities.  The  great 

anatomist  Fabricius,  Harvey's  teacher  at  Padua,  described  the  valves 
of  the  veins  more  perfectly  than  had  Sylvius.  Carlo  Ruini,  in  his 
treatise  on  the  Anatomy  and  Diseases  of  the  Horse  (1590),  taught  that 
the  left  ventricle  sends  blood  and  vital  spirits  to  all  parts  of  the  body 
except  the  lungs — the  ordinary  Galenical  doctrine.  Yet  on  the 

The  way  then  to  Harvey's  great  work  had  been  paved  by  the 
discovery  of  the  valves  in  the  veins,  and  by  that  of  the  lesser 
circulation — the  former  due  to  Sylvius  and  Fabricius,  the  latter 
to  Servetus — but  the  significance  of  the  valves  was  unsuspected, 
and  the  face  of  even  the  pulmonary  circulation  was  not  generally 
admitted  in  its  full  meaning. 

In  his  treatise  Harveyproves  (i)  that  it  is  the  contraction,  not 
the  dilatation,  of  the  heart  which  coincides  with  the  pulse,  and 
that  the  ventricles  as  true  muscular  sacs  squeeze  the  blood  which 
they  contain  into  the  aorta  and  pulmonary  artery;  (2)  that  the 
pulse  is  not  produced  by  the  arteries  enlarging  and  so  filling,  but 
by  the  arteries  being  filled  with  blood  and  so  enlarging;  (3)  that 
there  are  no  pores  in  the  septum  of  the  heart,  so  that  the  whole 
blood  in  the  right  ventricle  is  sent  to  the  lungs  and  round  by  the 
pulmonary  veins  to  the  left  ventricle,  and  also  that  the  whole 
blood  in  the  left  ventricle  is  again  sent  into  the  arteries,  round  by 
the  smaller  veins  into  the  venae  cavae,  and  by  them  to  the  right 

ventricle  again — thus  making  a  complete  "  circulation  "  ;  (4) 
that  the  blood  in  the  arteries  and  that  in  the  veins  is  the  same 

blood;  (5)  that  the  action  of  the  right  and  left  sides  of  the  heart, 
auricles,  ventricles  and  valves,  is  the  same,  the  mechanism  in 
both  being  for  reception  and  propulsion  of  liquid  and  not  of  air, 
since  the  blood  on  the  right  side,  though  mixed  with  air,  is  still 
blood;  (6)  that  the  blood  sent  through  the  arteries  to  the  tissues 
is  not  all  used,  but  that  most  of  it  runs  through  into  the  veins; 
(7)  that  there  is  no  to  and  fro  undulation  in  the  veins,  but  a  con- 

stant stream  from  the  distant  parts  towards  the  heart;  (8)  that 
the  dynamical  starting-point  of  the  blood  is  the  heart  and  not 
the  liver. 

The  method  by  which  Harvey  arrived  at  his  complete  and 
almost  faultless  solution  of  the  most  fundamental  and  difficult 
problem  in  physiology  has  been  often  discussed,  and  is  well 
worthy  of  attention.  He  begins  his  treatise  by  pointing  out  the 
many  inconsistencies  and  defects  in  the  Galenical  theory,  quoting 
the  writings  of  Galen  himself,  of  Fabricius,  Columbus  and  others, 
with  great  respect,  but  with  unflinching  criticism.  For,  in  his 
own  noble  language,  wise  men  must  learn  anatomy,  not  from  the 
decrees  of  philosophers,  but  from  the  fabric  of  nature  herself, 

"  nee  ita  in  verba  jurare  antiquitatis  magistrae,  ut  veritatem 
amicam  in  apertis  relinquant,  et  in  conspectu  omnium  deserant." 
He  had,  as  we  know,  not  only  furnished  himself  with  all  the 
knowledge  that  books  and  the  instructions  of  the  best  anatomists 
of  Italy  could  give,  but,  by  a  long  series  of  dissections,  had 
gained  a  far  more  complete  knowledge  of  the  comparative 

anatomy  of  the  heart  and  vessels  than  any  contemporary — we 
may  almost  say  than  any  successor— until  the  times  of  John 
Hunter  and  J.  F.  Meckel.  Thus  equipped,  he  tells  us  that  he 
began  his  investigations  into  the  movements  of  the  heart  and 

blood  by  looking  at  them — i.?.  by  seeing  their  action  in  living 
animals.  After  a  modest  preface,  he  heads  his  first  chapter 

strength  of  this  phrase  Professor  J.  B.  Ercolani  actually  put  up  a 
tablet  in  the  veterinary  school  at  Bologna  to  Ruini  as  the  discoverer 
of  the  circulation  of  the  blood!  The  claims  of  Caesalpinus,  a  more 

plausible  claimant  to  Harvey's  laurels,  are  scarcely  better  founded. 
In  his  Quaestiones  peripateticae  (1571)  he  followed  Servetus  and 
Columbus  in  describing  what  we  now  know  as  the  pulmonary 
"  circulation  "  under  that  name,  and  this  is  the  only  foundation 
for  the  assertion  (first  made  in  Bayle's  dictionary)  that  Caesalpinus 
knew  "  the  circulation  of  the  blood."  He  is  even  behind  Servetus, 
for  he  only  allows  part  of  the  blood  of  the  right  ventricle  to  go  round 
by  this  "circuit":  some,  he  conceives,  passes  through  the  hypo- 

thetical pores  in  the  septum,  and  the  rest  by  the  superior  cava  to 

the  head  and  arms,  by  the  inferior  to  the  rest  of  the  body:  "  Hanc esse  venarum  utilitatem  ut  omnes  partes  corporis  sanguinem  pro 
nutrimento  deferant.  Ex  dextro  ventr0  cordis  vena  cava  sanguinem 
crassiorem,  in  quo  calor  intensus  est  magis,  ex  altero  autem  ventr0, 
sanguinem  temperatissimum  ac  sincerissimum  habente,  egreditur 
aorta."  Caesalpinus  seems  to  have  had  no  original  views  on  the 
subject;  all  that  he  writes  is  copied  from  Galen  or  from  Servetus 
except  some  erroneous  observations  of  his  own.  His  greatest  merit 

was  as  a  botanist ;  and  no  claim  to  the  "  discovery  of  the  circulation  " was  made  by  him  or  by  his  contemporaries.  When  it  was  made, 
Haller  decided  conclusively  against  it.  The  fact  that  an  inscription 
has  been  placed  on  the  bust  of  Caesalpinus  at  Rome,  which  states 

that  he  preceded  others  in  recognizing  and  demonstrating  "  the 
general  circulation  of  the  blood,"  is  only  a  proof  of  the  blindness  of misplaced  national  vanity. 
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"  Ex  vivorum  dissectione,  qualis  sit  cordis  motus."  He  minutely 
describes  what  he  saw  and  handled  in  dogs,  pigs,  serpents,  frogs 
and  fishes,  and  even  in  slugs,  oysters,  lobsters  and  insects,  in  the 

transparent  minima  squilla,  "  quae  Anglice  dicitur  a  shrimp," 
and  lastly  in  the  chick  while  still  in  the  shell.  In  these  investiga- 

tions he  used  a  perspidllum  or  simple  lens.  He  particularly 
describes  his  observations  and  experiments  on  the  ventricles, 
the  auricles,  the  arteries  and  the  veins.  He  shows  how  the 
arrangement  of  the  vessels  in  the  foetus  supports  his  theory. 
He  adduces  facts  observed  in  disease  as  well  as  in  health  to  prove 
the  rapidity  of  the  circulation.  He  explains  how  the  mechanism 
of  the  valves  in  the  veins  is  adapted,  not,  as  Fabricius  believed, 
to  moderate  the  flow  of  blood  from  the  heart,  but  to  favour  its 
flow  to  the  heart.  He  estimates  the  capacity  of  each  ventricle, 
and  reckons  the  rate  at  which  the  whole  mass  of  blood  passes 
through  it.  He  elaborately  and  clearly  demonstrates  the  effect 
of  obstruction  of  the  blood-stream  in  arteries  or  in  veins,  by  the 
forceps  in  the  case  of  a  snake,  by  a  ligature  on  the  arm  of  a  man, 
and  illustrates  his  argument  by  figures.  He  then  sums  up  his 

conclusion  thus:  "  Circulari  quodam  motu,  in  circuitu,  agitari 
in  animalibus  sanguinem,  et  esse  in  perpetuo  motu;  et  hanc  esse 
actionem  sive  functionem  cordis  quam  pulsu  peragit;  et  omnino 

motus  et  pulsus  cordis  causam  unam  esse."  Lastly,  in  the  isth, 
i6th  and  i7th  chapters,  he  adds  certain  confirmatory  evidence, 
as  the  effect  of  position  on  the  circulation,  the  absorption  of 
animal  poisons  and  of  medicines  applied  externally,  the  muscular 
structure  of  the  heart  and  the  necessary  working  of  its  valves. 
The  whole  treatise,  which  occupies  only  67  pages  of  large  print 
in  the  quarto  edition  of  1766,  is  a  model  of  accurate  observation, 
patient  accumulation  of  facts,  ingenious  experimentation,  bold 
yet  cautious  hypothesis  and  logical  deduction. 

In  one  point  only  was  the  demonstration  of  the  circulation 
incomplete.  Harvey  could  not  discover  the  capillary  channels 
by  which  the  blood  passes  from  the  arteries  to  the  veins.  This 
gap  in  the  circulation  was  supplied  several  years  later  by  the  great 
anatomist  Marcello  Malpighi,  who  in  1661  saw  in  the  lungs  of 
a  frog,  by  the  newly  invented  microscope,  how  the  blood  passes 
from  the  one  set  of  vessels  to  the  other.  Harvey  saw  all  that 
could  be  seen  by  the  unaided  eye  in  his  observations  on  living 

animals;  Malpighi,  four  years  after  Harvey's  death,  by  another 
observation  on  a  living  animal,  completed  the  splendid  chain  of 

evidence.  If  this  detracts  from  Harvey's  merit  it  leaves  Servetus 
no  merit  at  all.  But  in  fact  the  existence  of  the  channels  first 

seen  by  Malpighi  was  as  clearly  pointed  to  by  Harvey's  reasoning 
as  the  existence  of  Neptune  by  the  calculations  of  Leverrier  and 
of  Adams.  . 

Harvey  himself  and  all  his  contemporaries  were  well  aware  of  the 
novelty  and  importance  of  his  theory.  He  says  in  the  admirable 
letter  to  Dr  Argent,  president  of  the  College  of  Physicians,  which 
follows  the  dedication  of  his  treatise  to  Charles  I.,  that  he  should 

not  have  ventured  to  publish  "  a  book  which  alone  asserts  that 
the  blood  pursues  its  course  and  flows  back  again  by  a  new  path, 
contrary  to  the  received  doctrine  taught  so  many  ages  by  innumerable 

learned  and  illustrious  men,"  if  he  had  not  set  forth  his  theory  for more  than  nine  years  in  his  college  lectures,  gradually  brought  it  to 
perfection,  and  convinced  his  colleagues  by  actual  demonstrations 
of  the  truth  of  what  he  advanced.  He  anticipates  opposition,  and 
even  obloquy  or  loss,  from  the  novelty  of  his  views.  These  antici- 

pations, however,  the  event  proved  to  have  been  groundless.  If  we 
are  to  credit  Aubrey  indeed,  he  found  that  after  the  publication 

of  the  Dz  motu  "  he  fell  mightily  in  his  practice;  'twas  believed  by 
the  vulgar  that  he  was  crackbrained,  and  all  the  physicians  were 

against  him."  But  the  last  assertion  is  demonstrably  untrue; 
and  if  apothecaries  and  patients  ever  forsook  him,  they  must  soon 
have  returned,  for  Harvey  left  a  handsome  fortune.  By  his  own 
profession  the  book  was  received  as  it  deserved.  So  novel  a  doctrine 
was  not  to  be  accepted  without  due  inquiry,  but  his  colleagues  had 
heard  his  lectures  and  seen  his  demonstrations  for  years;  they  were 
already  convinced  of  the  truth  of  his  theory,  urged  its  publication, 
continued  him  in  his  lectureship,  and  paid  him  every  honour  in 
their  power.  In  other  countries  the  book  was  widely  read  and 
much  canvassed.  Few  accepted  the  new  theory;  but  no  one 
dreamt  of  claiming  the  honour  of  it  for  himself,  nor  for  several  years 
did  any  one  pretend  that  it  could  be  found  in  the  works  of  previous 
authors.  The  first  attack  on  it  was  a  feeble  tract  by  one  James 
Primerose,  a  pupil  of  Jean  Riolan  (Exerc.  et  animadv.  in  libr. 
Hand  de  motu  cord,  et  sang.,  1630).  Five  years  later  Parisanus, 
an  Italian  physician,  published  his  Lapis  Lydius  de  motu  cord. 

et  sang.  (Venice,  1635),  a  still  more  bulky  and  futile  performance. 

Primerose's  attacks  were  "  imbellia  pleraque  "  and  "  sine  ictu  "; 
that  of  Parisanus  "  in  quamplurimis  turpius,"  according  to  the  con- 

temporary judgment  of  Johann  Vessling.  Their  dulness  has  pro- 
tected them  from  further  censure.  Caspar  Hoffmann,  professor  at 

Nuremberg,  while  admitting  the  truth  of  the  lesser  circulation  in 
the  full  Harveian  sense,  denied  the  rest  of  the  new  doctrine.  To 
him  the  English  anatomist  replied  in  a  short  letter,  still  extant, 
with  great  consideration  yet  with  modest  dignity,  beseeching  him 
to  convince  himself  by  actual  inspection  of  the  truth  of  the  facts  in 

question.  He  concludes:  . "  I  accept  your  censure  in  the  candid 
and  friendly  spirit  in  which  you  say  you  wrote  it;  do  you  also  the 
same  to  me,  now  that  I  have  answered  you  in  the  same  spirit." 
This  letter  is  dated  May  1636,  and  in  that  year  Harvey  passed 
through  Nuremberg  with  the  earl  of  Arundel,  and  visited  Hoffmann. 
But  he  failed  to  convince  him;  "nee  tamen  valuit  Harveius  vel 
coram,"  writes  P.  M.  Schlegel,  who,  however,  afterwards  succeeded 
in  persuading  the  obstinate  old  Galenist  to  soften  his  opposition  to 
the  new  doctrine,  and  thinks  that  his  complete  conversion  might  have 

been  effected  if  he  had  but  lived  a  little  longer — •"  nee  dubito  quin 
concessisset  tandem  in  nostra  castra."  While  in  Italy  the  following 
year  Harvey  visited  his  old  university  of  Padua,  and  demonstrated 
his  views  to  Professor  Vessling.  A  few  months  later  this  excellent 
anatomist  wrote  him  a  courteous  and  sensible  letter,  with  certain 
objections  to  the  new  theory.  The  answer  to  this  has  not  been 
preserved,  but  it  convinced  his  candid  opponent,  who  admitted 
the  truth  of  the  circulation  in  a  second  letter  (both  were  published 

in  1640),  and  afterwards  told  a  friend,  "  Harveium  nostrum  si  audis, 
agnosces  coelestem  sanguinis  et  spiritus  ingressum  ex  arteriis  per 

venas  in  dextrum  cordis  sinum."  Meanwhile  a  greater  convert, 
R.  Descartes,  in  his  Discours  sur  la  mcthode  (1637)  had  announced 

his  adhesion  to  the  new  doctrine,  and  refers  to  "  the  English  physician 
to  whom  belongs  the  honour  of  having  first  shown  that  the  course 
of  the  blood  in  the  body  is  nothing  less  than  a  kind  of  perpetual 

movement  in  a  circle."  J.  Walaeus  of  Leyden,  H.  Regius  of  Utrecht 
and  Schlegel  of  Hamburg  successively  adopted  the  new  physiology. 
Of  these  professors,  Regius  was  mauled  by  the  pertinacious  Prime- 
rose  and  mauled  him  in  return  (Spongia  qua  eluuntur  sordes  quae  Jac. 
Primirosius,  &c.,  and  Antidotum  adv.  Spongiam  venenatam  Henr. 

Regii).  Descartes  afterwards  repeated  Harvey's  vivisections,  and, 
more  convinced  than  ever,  demolished  Professor  V.  F.  Plempius  of 
Louvain,  who  had  written  on  the  other  side.  George  Ent  also 
published  an  Apologia  pro  circulations  sanguinis  in  answer  to Parisanus. 

At  last  Jean  Riolan  ventured  to  publish  his  Enchiridium  ana- 

tomicum  (1648),  in  which  he  attacks  Harvey's  theory,  and  proposes 
one  of  his  own.  Riolan  had  accompanied  the  queen  dowager  of 

France  (Maria  de'  Medici)  on  a  visit  to  her  daughter  at  Whitehall, 
and  had  there  met  Harvey  and  discussed  his  theory.  He  was,  in  the 

opinion  of  the  judicious  Haller,  "  vir  asper  et  in  nuperos  suosque 
coaevos  immitis  ac  nemini  parcens,  nimis  avidus  suarum  laudum 

praeco,  et  se  ipsp  fatente  anatomicorum  princeps."  Harvey  replied to  the  Enchiridium  with  perfectly  courteous  language  and  perfectly 
conclusive  arguments,  in  two  letters  De  circulatione  sanguinis, 
which  were  published  at  Cambridge  in  164^,  and  are  still  well  worth 
reading.  He  speaks  here  of  the  "  circuitus  sanguinis  a  me  in- 
ventus."  Riolan  was  unconvinced,  but  lived  to  see  another  pro- 

fessor of  anatomy  appointed  in  his  own  university  who  taught 

Harvey's  doctrines.  Even  in  Italy,  Trullius,  professor  of  anatomy 
at  Rome,  expounded  the  new  doctrine  in  1651.  But  the  most 
illustrious  converts  were  Jean  Pecquet  of  Dieppe,  the  discoverer  of 
the  thoracic  duct,  and  of  the  true  course  of  the  lacteal  vessels,  and 
Thomas  Barthplinus  of  Copenhagen,  in  his  Anatome  ex  omnium 
veterum  recentiorumque  obseniationibus,  imprimis  inslitutionibus 
beali  mei  parentis  Caspari  Bartholini,  ad  circulalionem  Harveianam 
et  vasa  lymphatica  renovata  (Leiden,  1651).  At  last  Plempius  also 

retracted  all  his  objections;  for,  as  he  candidly  stated,  "  having 
opened  the  bodies  of  a  few  living  dogs,  I  find  that  all  Harvey's  state- 

ments are  perfectly  true."  Hpbbes  of  Malmesbury  could  thus  say  in the  preface  to  his  Elementa  philosophiae  that  his  friend  Harvey, 

"  solus  quod  sciam,  doctrinam  novam  superata  invidia  vivens 

stabilivit." It  has  been  made  a  reproach  to  Harvey  that  he  failed  to  appreciate 
the  importance  of  the  discoveries  of  the  lacteal  and  lymphatic  vessels 
by  G.  Aselli,  J.  Pecquet  and  C.  Bartholinus.  In  three  letters  on  the 
subject,  one  to  Dr  R.  Morison  of  Paris  (1652)  and  two  to  Dr  Horst  of 

Darmstadt  (1655),  a  correspondent  of  Bartholin's,  he  discusses these  observations,  and  shows  himself  unconvinced  of  their  accuracy. 
He  writes,  however,  with  great  moderation  and  reasonableness,  and 
excuses  himself  from  investigating  the  subject  further  on  the  score 
of  the  infirmities  of  age;  he  was  then  above  seventy-four.  The 
following  quotation  shows  the  spirit  of  these  letters:  "  Laudo equidem  summopere  Pecqueti  aliorumque  in  indaganda  veritate 
industriam  singularem,  nee  dubito  quin  multa  adhuc  in  Democriti 
putco  abscondita  sint,  a  venturi  saeculi  indefatigabili  diligentia 

:xpromenda."  Bartholin,  though  reasonably  disappointed  in  not 
bavir.g  Harvey's  concurrence,  speaks  of  him  with  the  utmost  respect, 
and  generously  says  that  the  glory  of  discovering  the  movements  of 
the  heart  and  of  the  blood  was  enough  for  one  man. 



HARVEY,  WILLIAM 

Hartley's  Work  on  Generation. — We  have  seen  how  Dr.  Ent  per- 
suaded his  friend  to  publish  this  book  in  1651.  It  is  between 

five  and  six  times  as  long  as  the  Exerc.  de  molu  cord,  el  sang., 
and  is  followed  by  excursus  De  partu,  De  uteri  membranis,  De 
conceptione;  but,  though  the  fruit  of  as  patient  and  extensive 
observations,  its  value  is  far  inferior.  The  subject  was  far  more 
abstruse,  and  in  fact  inaccessible  to  proper  investigation  without 
the  aid  of  the  microscope.  And  the  field  was  almost  untrodden 

since  the  days  of  Aristotle.  Fabricius,  Harvey's  master,  in  his 
work  De  formatione  ovi  et  pulli  (1621),  had  alone  preceded  him 
in  modern  times.  Moreover,  the  seventy-two  chapters  which 
form  the  book  lack  the  co-ordination  so  conspicuous  in  the  earlier 
treatise,  and  some  of  them  seem  almost  like  detached  chapters  of 
a  system  which  was  never  completed  or  finally  revised. 

Aristotle  had  believed  that  the  male  parent  furnished  the  body  of 
the  future  embryo,  while  the  female  only  nourished  and  formed  the 
seed;  this  is  in  fact  the  theory  on  which,  in  the  Eumenides  of 
Aeschylus,  Apollo  obtains  the  acquittal  of  Orestes.  Galen  taught 
almost  as  erroneously  that  each  parent  contributes  seeds,  the  union 
of  which  produced  the  young  animal.  Harvey,  after  speaking  with 
due  honour  of  Aristotle  and  Fabricius,  begins  rightly  "  ab  ovo  "; 
for,  as  he  remarks,  "  eggs  cost  little  and  are  always  and  everywhere 
to  be  had,"  and  moreover  "  almost  all  animals,  even  those  which 
bring  forth  their  young  alive,  and  man  himself,  are  produced  from 
eggs  "  ("  omnia  omnino  animalia,  etiam  yivipara,  atque  hominem 
adeo  ipsum,  ex  ovo  progigni  ").  This  dictum,  usually  quoted  as 
"  omne  vivum  ex  ovo,"  would  alone  stamp  this  work  as  worthy  of 
the  discoverer  of  the  circulation  of  the  blood,  but  it  was  a  prevision 
of  genius,  and  was  not  proved  to  be  a  fact  until  K.  E.  von  Baer 
discovered  the  mammalian  ovum  in  1827.  Harvey  proceeds  with 
a  careful  anatomical  description  of  the  ovary  and  oviduct  of  the  hen, 
describes  the  new-laid  egg,  and  then  gives  an  account  of  the  appear- 

ance seen  on  the  successive  days  of  incubation,  from  the  1st  to  the 
6th,  the  loth  and  the  I4th,  and  lastly  describes  the  process  of 
hatching.  He  then  comments  upon  and  corrects  the  opinions  of 
Aristotle  and  Fabricius,  declares  against  spontaneous  generation 
(though  in  one  passage  he  seems  to  admit  the  current  doctrine  of 
production  of  worms  by  putrefaction  as  an  exception),  proves  that 
there  is  no  semen  foemineum,  that  the  chalazae  of  the  hen's  eggs  are 
not  the  semen  galli,  and  that  both  parents  contribute  to  the  forma- 

tion of  the  egg.  He  describes  accurately  the  first  appearance  of  the 
ovarian  ova  as  mere  specks,  their  assumption  of  yelk  and  after- 

wards of  albumen.  In  chapter  xlv.  he  describes  two  methods  of 
production  of  the  embryo  from  the  ovum :  one  is  metamorphosis,  or 
the  direct  transformation  of  pre-existing  material,  as  a  worm  from 
an  egg,  or  a  butterfly  from  an  aurelia  (chrysalis);  the  other  is 
epigenesis,  or  development  with  addition  of  parts,  the  true  genera- 

tion observed  in  all  higher  animals.  Chapters  xlvi.-l.  are  devoted 
to  the  abstruse  question  of  the  efficient  cause  of  generation,  which, 
after  much  discussion  of  the  opinions  of  Aristotle  and  of  Sennertius, 
Harvey  refers  to  the  action  of  both  parents  as  the  efficient  instru- 

ments of  the  first  great  cause.1  He  then  goes  on  to  describe  the 
order  in  which  the  several  parts  appear  in  the  chick.  He  states  that 
the  punctum  saliens  or  foetal  heart  is  the  first  organ  to  be  seen,  and 
explains  that  the  nutrition  of  the  chick  is  not  only  effected  by  yelk 
conveyed  directly  into  the  midgut,  as  Aristotle  taught,  but  also  by 
absorption  from  yelk  and  white  by  the  umbilical  (omphalomeseraic) 
veins;  on  the  fourth  day  of  incubation  appear  two  masses  (which  he 
oddly  names  vermiculus),  one  of  which  develops  into  three  vesicles, 
to  form  the  cerebrum,  cerebellum  and  eyes,  the  other  into  the 
breastbone  and  thorax;  on  the  sixth  or  seventh  day  come  the 
viscera,  and  lastly,  the  feathers  and  other  external  parts.  Harvey 
points  out  how  nearly  this  order  of  development  in  the  chick  agrees 
with  what  he  had  observed  in  mammalian  and  particularly  in  human 
embryos.  He  notes  the  bifid  apex  of  the  foetal  heart  in  man  and 
the  equal  thickness  of  the  ventricles,  the  soft  cartilages  which 
represent  the  future  bones,  the  large  amount  of  liquor  amnii  and 
absence  of  placenta  which  characterize  the  foetus  in  the  third  month ; 
in  the  fourth  the  position  of  the  testes  in  the  abdomen,  and  the  uterus 
with  its  Fallopian  tubes  resembling  the  uterus  bicornis  of  the  sheep; 
the  large  thymus;  the  caecum,  small  as  in  the  adult,  not  forming  a 

1  So  in  Exerc.  liv. :  "  Superior  itaque  et  divinior  opifex,  quam 
est  homo,  videtur  hominem  fabricare  et  conservare,  et  nobilior 
artifex,  quam  gallus,  pullum  ex  ovo  producere.  Nempe  agnoscimus 
Deum,  creatorem  summum  atque  omnipotentem,  in  cunctorum 
animalium  fabrica  ubique  praesentem  esse,  et  in  operibus  suis  quasi 
digito  monstrari:  cujus  in  procreatione  pulli  instruments  sint  gallus 
et  gallina.  .  .  .  Ncc  cuiquam '  sane  haec  attributa  convenient  nisi 
omnipotent!  rerum  Principio,  quocunque  demum  nomine  idipsum 
appellare  libuerit :  sive  Mentem  divinam  cum  Aristotele,  sive  cum 
Platone  Animam  Mundi,  aut  cum  aliis  Naturam  naturantem,  vel 
cum  ethnicis  Saturnum  aut  lovem;  vel  potius  (ut  nos  decet)  Crea- 

torem ac  Patrem  omnium  quae  in  coelis  et  terris,  a  quo  animalia 
eorumque  origines  dependent,  cujusque  nutu  sive  effatu  fiunt  et 
generantur  omnia. 

second  stomach  as  in  the  pig,  the  horse  and  the  hare ;  the  lobulated 

kidneys,  like  those  of  the  seal  ("  vitulo,"  sc.  marino)  and  porpoise, and  the  large  suprarenal  veins,  not  much  smaller  than  those  of  the 
kidneys  (li.-lvi).  He  failed,  however,  to  trace  the  connexion  of 
the  urachus  with  the  bladder.  In  the  following  chapters  (Ixiii.- 
Ixxii.)  he  describes  the  process  of  generation  in  the  fallow  deer  or 
the  roe.  After  again  insisting  that  all  animals  arise  from  ova, 
that  a  "  conception  "  is  an  internal  egg  and  an  egg  an  extruded 
conception,  he  goes  on  to  describe  the  uterus  of  the  doe,  the  process 
of  impregnation,  and  the  subsequent  development  of  the  foetus  and 
its  membranes,  the  punctum  saliens,  the  cotyledons  of  the  placenta, 
and  the  "  uterine  milk,"  to  which  Sir  William  Turner  recalled 
attention  in  later  years.  The  treatise  concludes  with  detached 
notes  on  the  placenta,  parturition  and  allied  subjects. 

Harvey's  other  Writings  and  Medical  Practice. — The  remaining 
writings  of  Harvey  which  are  extant  are  unimportant.  A  com- 

plete list  of  them  will  be  found  below,  together  with  the  titles  of 
those  which  we  know  to  be  lost.  Of  these  the  most  important 

were  probably  that  on  respiration,  and  the  records  of  post- 
mortem examinations.  From  the  following  passage  (De  partu, 

p.  550)  it  seems  that  he  had  a  notion  of  respiration  being  con- 
nected rather  with  the  production  of  animal  heat  than,  as  then 

generally  supposed,  with  the  cooling  of  the  blood.  "  Haec  qui 
diligenter  perpenderit,  naturamque  aeris  diligenter  introspexerit, 
facile  opinor  fatebitur  eundem  nee  refrigerationis  gratia  nee  in 
pabulum  animalibus  concedi.  Haec  autem  obiter  duntaxat  de 
respiratione  diximus,  proprio  loco  de  eadem  forsitan  copiosius 

disceptaturi." Of  Harvey  as  a  practising  physician  we  know  very  little. 

Aubrey  tells  us  that  "  he  paid  his  visits  on  horseback  with  a  foot- 
cloth,  his  man  following  on  foot,  as  the  fashion  then  was."  He 
adds — "  Though  all  of  his  profession  would  allow  him  to  be  an 
excellent  anatomist,  I  never  heard  any  that  admired  his  thera- 

peutic way.  I  knew  several  practitioners  that  would  not  have 

given  threepence  for  one  of  his  bills  "  (the  apothecaries  used  to 
collect  physicians'  prescriptions  and  sell  or  publish  them  to  their 
own  profit),  "  and  that  a  man  could  hardly  tell  by  his  bill  what 
he  did  aim  at."  However  this  may  have  been, — and  rational 
therapeutics  was  impossible  when  the  foundation  stone  of  physio- 

logy had  only  just  been  laid, — we  know  that  Harvey  was  an  active 
practitioner,  performing  such  important  surgical  operations  as 
the  removal  of  a  breast,  and  he  turned  his  obstetric  experience 
to  account  in  his  book  on  generation.  Some  good  practical 

precepts  as  to  the  conduct  of  labour  are  quoted  by  Percivall 

Willughby  (1596-1685).  He  also  took  notes  of  the  anatomy  of 
disease;  these  unfortunately  perished  with  his  other  manuscripts. 
Otherwise  we  might  regard  him  as  a  forerunner  of  G.  B.  Mor- 
gagni;  for  Harvey  saw  that  pathology  is  but  a  branch  of  physio- 

logy, and  like  it  must  depend  first  on  accurate  anatomy.  He 
speaks  strongly  to  this  purpose  in  his  first  epistle  to  Riolan: 
"Sicut  enim  sanorum  et  boni  habitus  corporum  dissectio  pluri- 
mum  ad  philosophiam  et  rectam  physiologiam  facit,  ita  corporum 
morbosorum  et  cachecticorum  inspectio  potissimum  ad  patho- 

logiam  philosophicam."  The  only  specimen  we  have  of  his 
observations  in  morbid  anatomy  is  his  account  of  the  post- 

mortem examination  made  by  order  of  the  king  on  the  body  of 
the  famous  Thomas  Parr,  who  died  in  1635,  at  the  reputed  age 
of  152.  Harvey  insists  on  the  value  of  physiological  truths  for 
their  own  sake,  independently  of  their  immediate  utility;  but 
he  himself  gives  us  an  interesting  example  of  the  practical 
application  of  his  theory  of  the  circulation  in  the  cure  of  a  large 
tumour  by  tying  the  arteries  which  supplied  it  with  blood  (De 

general.  Exerc.  xix.). 

The  following  is  believed  to  be  a  complete  list  of  all  the  known 
writings  of  Harvey,  published  and  unpublished : — • 

Exercitatio  anatomica  de  molu  cordis  et  sanguinis,  4to  (Frankfort- 
on-the-Main,  1628);  Exercitationes  duae  anatomicae  de  circulations 
sanguinis,  ad  Johannem  Riolanum,  filium,  Parisiensem  (Cambridge, 
1649) ;  Exercitationes  de  generatione  animalium,  quibus  accedunl 
quaedam  de  partu,  de  membranis  ac  humoribus  uteri,  et  de  concep- 

tione, 4to  (London,  1651);  Anatomia  Thomae  Parr,  first  published 
in  the  treatise  of  Dr  John  Belts,  De  ortu  el  natura  sanguinis,  8vo 
(London,  1669).  Letters:  (l)  to  Caspar  Hoffmann  of  Nuremberg, 
May  1636;  (2)  to  Schlegel  of  Hamburg,  April  1651;  (3)  three  to 
Giovanni  Nardi  of  Florence,  July  1651,  Dec.  1653  and  Nov.  1655; 
(4)  two  to  Dr  Morison  of  Paris,  May  1652;  (5)  two  to  Dr  Horst  of 
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Darmstadt,  Feb  1654-1655  and  July  1655;  (6)  to  Dr  Vlackveld  of 
Haarlem,  May  1657.  His  letters  to  Hoffmann  and  Schlegel  are  on 
the  circulation;  those  to  Morison,  Horst  and  Vlackveld  refer  to 
the  discovery  of  the  lacteals;  the  two  to  Nardi  are  short  letters  of 
friendship.  All  these  letters  were  published  by  Sir  George  Ent  in 
his  collected  works  (Leiden,  1687).  Of  two  MS.  letters,  one  on 
official  business  to  the  secretary  Dorchester  was  printed  by  Dr 
Aveling,  with  a  facsimile  of  the  crabbed  handwriting  (Memorials  of 
Harvey,  1875),  and  the  other,  about  a  patient,  appears  in  Dr  Robert 
Willis's  Life  of  Harvey  (1878).  Praelectiones  anatomiae  universalis 
per  me  Gul.  Harveium  medicum  Londinensem,  anal,  el  Mr.  professorem, 
an.  dom.  (1616),  aetat.  37, — MS.  notes  of  his  Lumleian  lectures  in 
Latin, — are  in  the  British  Museum  library;  an  autotype  reproduction 
was  issued  by  the  College  of  Physicians  in  1886.  An  account  of  a 
second  MS.  in  the  British  Museum,  entitled  Gulielmus  Harveius  de 
musculis,  motu  locali,  &c.,  was  published  by  Sir  G.  E.  Paget  (Notice 

of  an  unpublished  MS.  of  Harj-y,  London,  1850).  The  following 
treatises,  or  notes  towards  them,  were  lost  either  in  the  pillaging 

of  Harvey's  house,  or  perhaps  in  the  fire  of  London,  which  destroyed 
the  old  College  of  Physicians:  A  Treatise  on  Respiration,  promised 
and  probably  at  least  in  part  completed  (pp.  82,  550,  ed.  1766); 
Observationes  de  usu  Lienis;  Observationes  de  motu  locali,  perhaps 

.  identical  with  the  above-mentioned  manuscript;  Tractatum  physio- 
logicum ;  Anatcmia  medicalis  (apparently  notes  of  morbid  anatomy) ; 

De  generatione  insectorum.  The  fine  410  edition  of  Harvey's  Works, 
published  by  the  Royal  College  of  Physicians  in  1766,  was  super- 

intended by  Dr  Mark  Akenside;  it  contains  the  two  treatises, 
the  account  of  the  post-mortem  examination  of  old  Parr,  and  the 
six  letters  enumerated  above.  A  translation  of  this  volume  by  Dr 

Willis,  with  Harvey's  will,  was  published  by  the  Sydenham  Society, 
8vo  (London,  1849). 

The  following  are  the  principal  biographies  of  Harvey :  in  Aubrey's 
Letters  of  Eminent  Persons,  &c.,  vol.  ii.  (London,  1813),  first  pub- 

lished in  1685,  the  only  contemporary  account;  in  Bayle's  Diclion- 
naire  historique  el  critique  (1698  and  1720;  Eng.  ed.,  1738); 

in  the  Biographia  Britannica,  and  in  Aitken's  Biographical  Memoirs; 
the  Latin  Life  by  Dr  Thomas  Lawrence,  prefixed  to  the  college 

edition  of  Harvey's  Works  in  1766;  memoir  in  Lives  of  British 
Physicians  (London,  1830) :  a  Life  by  Dr  Robert  Willis,  founded  on 
that  by  Lawrence,  and  prefixed  to  his  English  edition  of  Harvey 
in  1847;  the  much  enlarged  Life  by  the  same  author,  published  in 
1878;  the  biography  by  Dr  William  Munk  in  the  Roll  of  the  College 
of  Physicians,  voL  i.  (2nd  ed.,  1879). 
.  The  literature  which  has  arisen  on  the  great  discovery  of  Harvey, 
on  his  methods  and  his  merits,  would  fill  a  library.  The  most  im- 

portant contemporary  writings  have  been  mentioned  above.  The 
following  list  gives  some  of  the  most  remarkable  in  modern  times: 

the  article  in  Bayle's  dictionary  quoted  above;  Anatomical  Lectures, 
by  Wm.  Hunter,  M.D.  (1784) ;  Sprengell,  Geschichte  der  Arzneikunde 
(Halle,  1800),  vol.  iv. ;  Flourens,  Histoire  de  la  circulation  (1854); 
Lewes,  Physiology  of  Common  Life  (1859),  vol.  i.  pp.  291-345; 
Ceradini,  La  Scoperta  della  circolazione  del  sangue  (Milan,  1876); 
Tollin,  Die  Entdeckung  des  Blutkreislaufs  durch  Michael  Servet 
(Jena,  1876);  Kirchner,  Die  Entdeckung  des  Blutkreislaufs  (Berlin, 

1878);  Willis,  in  his  Life  of  Harvey;  Wharton  Jones,  "  Lecture  on 
the  Circulation  of  the  Blood,"  Lancet  for  Oct.  25  and  Nov.  I,  1879; 
and  the  various  Harveian  Orations,  especially  those  by  Sir  E.  Sieve- 
king,  Dr  Guy  and  Professor  George  Rolleston.  (P.  H.  P.-S.) 

HARVEY,  a  city  of  Cook  county,  Illinois,  U.S.A.,  about  18  m. 
S.  of  the  Chicago  Court  House.  Pop.  (1900)  5395  (982  foreign- 
born);(i9io)  7227.  It  is  served  by  the  Chicago  Terminal  Transfer, 
the  Grand  Trunk  and  the  Illinois  Central  railways.  Harvey  is 
a  manufacturing  and  residence  suburb  of  Chicago.  Among  its 

manufactures  are  railway,  foundry  and  machine-shop  supplies, 
mining  and  ditching  machinery,  stone  crushers,  street-making 
and  street-cleaning  machinery,  stoves  and  motor-vehicles.  It 
was  named  in  honour  of  Turlington  W.  Harvey,  a  Chicago 
capitalist,  founded  in  1890,  incorporated  as  a  village  in  1891 
and  chartered  as  a  city  in  1895. 
HARWICH,  a  municipal  borough  and  seaport  in  the  Harwich 

parliamentary  division  of  Essex,  England,  on  the  extremity  of 
a  small  peninsula  projecting  into  the  estuary  of  the  Stour  and 
Orwell,  70  m.  N.E.  by  E.  of  London  by  the  Great  Eastern 
railway.  Pop.  (1901),  10,070.  It  occupies  an  elevated  situation, 
and  a  wide  view  is  obtained  from  Beacon  Hill  at  the  southern 
end  of  the  esplanade.  The  church  of  St  Nicholas  was  built  of 
brick  in  1821;  and  there  are  a  town  hall  and  a  custom-house. 
The  harbour  is  one  of  the  best  on  the  east  coast  of  England,  and 
in  stormy  weather  is  largely  used  for  shelter.  A  breakwater 
and  sea-wall  prevent  the  blocking  of  the  harbour  entrance  and 
encroachments  of  the  sea;  and  there  is  another  breakwater  at 
Landguard  Point  on  the  opposite  (Suffolk)  shore  of  the  estuary. 
The  principal  imports  are  grain  and  agricultural  produce,  timber 

and  coal,  and  the  exports  cement  and  fish.  Harwich  is  one  of 
the  principal  English  ports  for  continental  passenger  traffic, 
steamers  regularly  serving  the  Hook  of  Holland,  Amsterdam, 
Rotterdam,  Antwerp,  Esbjerg,  Copenhagen  and  Hamburg.  The 
continental  trains  of  the  Great  Eastern  railway  run  to  Parkeston 
Quay,  i  m.  from  Harwich  up  the  Stour,  where  the  passenger 
steamers  start.  The  fisheries  are  important,  principally  those 
for  shrimps  and  lobsters.  There  are  cement  and  shipbuilding 
works.  The  port  is  the  headquarters  of  the  Royal  Harwich 
Yacht  Club.  There  are  batteries  at  and  opposite  Harwich,  and 
modern  works  on  Shotley  Point,  at  the  fork  of  the  two  estuaries. 
There  are  also  several  of  the  Martello  towers  of  the  Napoleonic 
era.  At  Landguard  Fort  there  are  important  defence  works  with 
heavy  modern  guns  commanding  the  main  channel.  This  has 
been  a  point  of  coast  defence  since  the  time  of  James  I.  Between 
the  Parkeston  Quay  and  Town  railway  stations  is  that  of  Dover- 
court,  an  adjoining  parish  and  popular  watering-place.  Harwich 
is  under  a  mayor,  4  aldermen  and  12  councillors.  Area,  1341 
acres. 

Harwich  (Herewica,  Herewyck)  cannot  be  shown  to  have  been 
inhabited  very  early,  although  in  the  i8th  century  remains  of  a 
camp,  possibly  Roman,  existed  there.  Harwich  formed  part  of 
the  manor  of  Dovercourt.  It  became  a  borough  in  1319  by  a 
charter  of  Edward  II.,  which  was  confirmed  in  1342  and  1378, 
and  by  each  of  the  Lancastrian  kings.  The  exact  nature  and 
degree  of  its  self-government  is  not  clear.  Harwich  received 
charters  in  1547, 1553  and  1560.  In  1604  James  I.  gave  it  a  charter 
which  amounted  to  a  new  constitution,  and  from  this  charter 
begins  the  regular  parliamentary  representation.  Two  burgesses 
had  attended  parliament  in  1343,  but  none  had  been  summoned 
since.  Until  1867  Harwich  returned  two  members;  it  then  lost 
one,  and  in  1885  it  was  merged  in  the  county.  Included  in  the 
manor  of  Dovercourt,  Harwich  from  1086  was  for  long  held  by 
the  de  Vere  family.  In  1252  Henry  III.  granted  to  Roger  Bigod 
a  market  here  every  Tuesday,  and  a  fair  on  Ascension  day,  and 
eight  days  after.  In  1320  a  grant  occurs  of  a  Tuesday  market, 
but  no  fair  is  mentioned.  James  I.  granted  a  Friday  market, 
and  two  fairs,  at  the  feast  of  St  Philip  and  St  James,  and  on 

St  Luke's  day.  The  fair  has  died  out,  but  markets  are  still 
held  on  Tuesday  and  Friday.  Harwich  has  always  had  a 
considerable  trade;  in  the  I4th  century  merchants  came 
even  from  Spain,  and  there  was  much  trade  in  wheat  and 
wool  with  Flanders.  But  the  passenger  traffic  appears  to  have 
been  as  important  at  Harwich  in  the  i4th  century  as  it  is  now. 
Shipbuilding  was  a  considerable  industry  at  Harwich  in  the 
1 7th  century. 
HARZBURG,  a  town  of  Germany,  in  the  duchy  of  Brunswick, 

beautifully  situated  in  a  deep  and  well-wooded  vale  at  the  north 
foot  of  the  Harz  Mountains,  at  the  terminus  of  the  Brunswick- 
Harzburg  railway,  5  m.  E.S.E.  from  Goslar  and  18  m.  S. 
from  Wolfenbuttel.  Pop.  (1905),  4396.  The  Radau, a  mountain 
stream,  descending  from  the  Brocken,  waters  the  valley  and  adds 
much  to  its  picturesque  charm.  The  town  is  much  frequented 
as  a  summer  residence.  It  possesses  brine  and  carbonated  springs, 
the  Juliushall  saline  baths  being  about  a  mile  to  the  soufh  of 
the  town,  and  a  hydropathic  establishment.  A  mile  and  a  half 

south  from  the  town  lies  the'Burgberg,  1500  ft.  above  sea-level, 
on  whose  summit,  according  to  tradition,  was  once  an  altar  to 
the  heathen  idol  Krodo,  still  to  be  seen  in  the  Ulrich  chapel  at 
Goslar.  There  are  on  the  summit  of  the  hill  the  remains  of  an 

old  castle,  and  a  monument  erected  in  1875  to  Prince  Bismarck, 
with  an  inscription  taken  from  one  of  his  speeches  against 

the  Ultramontane  claims  of  Rome — "  Nach  Canossa  gehen 

wir  nicht." The  castle  on  the  Burgberg  called  the  Harzburg  is  famous  in 
German  history.  It  was  built  between  1065  and  1069,  but  was 
laid  in  ruins  by  the  Saxons  in  1074;  again  it  was  built  and 
again  destroyed  during  the  struggle  between  the  emperor 
Henry  IV.  and  the  Saxons.  By  Frederick  I.  it  was  granted  to 
Henry  the  Lion,  who  caused  it  to  be  rebuilt  about  1180.  It  was 
a  frequent  residence  of  Otto  IV.,  who  died  therein,  and  after 
being  frequently  besieged  and  taken,  it  passed  to  the  house  of 
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Brunswick.    It  ceased  to  be  of  importance  as  a  fortress  after  the 

Thirty  Years'  War,  and  gradually  fell  into  ruins. 
See  Delius,  Untersuchungen  tiber  die  Geschichte  der  Harzburg 

(Halberstadt,  1826) ;  Dommes,  Harzburg  und  seine  Umgebung 
(Goslar,  1862);  Jacobs,  Die  Harzburg  und  Hire  Geschichte  (1885); 
and  Stolle,  Fiihrervon  Bad  Harzburg  (1899). 

HARZ  MOUNTAINS  (also  spelt  HAETZ,  Ger.  Harzgebirge,  anc. 
Silva  Hercynia),  the  most  northerly  mountain-system  of 
Germany,  situated  between  the  rivers  Weser  and  Elbe,  occupy 
an  area  of  784  sq.  m.,  of  which  455  belong  to  Prussia,  286  to 
Brunswick  and  43  to  Anhalt.  Their  greatest  length  extends  in 
a  S.E.  and  N.W.  direction  for  57  m.,  and  their  maximum  breadth 
is  about  20  m.  The  group  is  made  up  of  an  irregular  series  of 
terraced  plateaus,  rising  here  and  there  into  rounded  summits, 
and  intersected  in  various  directions  by  narrow,  deep  valleys. 
The  north-western  and  higher  part  of  the  mass  is  called  the  Ober 
or  Upper  Harz;  the  south-eastern  and  more  extensive  part, 
the  Unter  or  Lower  Harz;  while  the  N.W.  and  S.W.  slopes  of 
the  Upper  Harz  form  the  Vorharz.  The  Brocken  group,  which 
divides  the  Upper  and  Lower  Harz,  is  generally  regarded  as 
belonging  to  the  first.  The  highest  summits  of  the  Upper  Harz 
are  the  Brocken  (3747  ft.),  the  Heinrichshohe  (3425  ft.),  the 
Konigsberg  (3376  ft.)  and  the  Wurmberg  (3176  ft.);  of  the 
Lower  Harz,  the  Josephshohe  in  the  Auerberg  group  and  the 
Viktorhohe  in  the  Ramberg,  each  1887  ft.  Of  these  the  Brocken 
(q.v.)  is  celebrated  for  the  legends  connected  with  it,  immortal- 

ized in  Goethe's  Faust.  Streams  are  numerous,  but  all  small. 
While  rendered  extensively  useful,  by  various  skilful  artifices,  in 
working  the  numerous  mines  of  the  district,  at  other  parts  of 
their  course  they  present  the  most  picturesque  scenery  in  the 
Harz.  Perhaps  the  finest  valley  is  the  rocky  Bodethal,  with  the 
Rosstrappe,  the  Hexentanzplatz,  the  Baumannshohle  and  the 
Bielshohle. 

The  Harz  is  a  mass  of  Palaeozoic  rock  rising  through  the  Mesozoic 
strata  of  north  Germany,  and  bounded  on  all  sides  by  faults.  Slates, 
schists,  quartzites  and  limestones  form  the  greater  part  of  the  hills, 
but  the  Brocken  and  Victorshohe  are  masses  of  intrusive  granite, 
and  diabases  and  diabase  tuffs  are  interstratified  with  the  sedi- 

mentary deposits.  The  Silurian,  Devonian  and  Carboniferous 
systems  are  represented — the  Silurian  and  Devonian  forming  the 
greater  part  of  the  hills  S.E.  of  a  line  drawn  from  Lauterberg  to 
Wernigerode,  while  N.W.  of  this  line  the  Lower  Carboniferous  pre- 

dominates. A  few  patches  of  Upper  Carboniferous  are  found  on  the 
borders  of  the  hijls  near  Ilfeld,  Ballenstedt,  &c.,  lying  unconformably 
upon  the  Devonian.  The  structure  of  the  Harz  is  very  complicated, 
but  the  general  strike  of  the  folds,  especially  in  the  Oberharz  plateau, 
is  N.E.  or  N.N.E.  The  whole  mass  evidently  belongs  to  the  ancient 
Hercynian  chain  of  North  Europe  (which,  indeed,  derives  its  name 
from  the  Harz),  and  is  the  north-easterly  continuation  of  the  rocks 
of  the  Ardennes  and  the  Eifel.  The  folding  of  the  old  rocks  took 
place  towards  the  close  of  the  Palaeozoic  era;  but  the  faulting  to 
which  they  owe  their  present  position  was  probably  Tertiary. 
Metalliferous  veins  are  common,  amongst  the  best-known  being  the 
silver-bearing  lead  veins  of  Klausthal,  which  occur  in  the  Culm  or 
Lower  Carboniferous. 

Owing  to  its  position  as  the  first  range  which  the  northerly 
winds  strike  after  crossing  the  north  German  plain,  the  climate 
on  the  summit  of  the  Harz  is  generally  raw  and  damp,  even  in 
summer.  In  1895  an  observatory  was  opened  on  the  top  of  the 

Brocken,  and  the  results  of  the  first  five  years  (1896-1900)  showed 

a  July  mean  of  50°  Fahr.,  a  February  mean  of  24-7°,  and  a  yearly 
mean  of  36-6°.  During  the  same  five  years  the  rainfall  averaged 
645  ins.  annually.  But  while  the  summer  is  thus  relatively  un- 
genial  on  the  top  of  the  Harz,  the  usual  summer  heat  of  the 
lower-lying  valleys  is  greatly  tempered  and  cooled;  so  that, 
adding  this  to  the  natural  attractions  of  the  scenery,  the  deep 
forests,  and  the  legendary  and  romantic  associations  attaching 
to  every  fantastic  rock  and  ruined  castle,  the  Harz  is  a  favourite 
summer  resort  of  the  German  people.  Among  the  more  popular 

places  of  resort  are  Harzburg,  Thale  and  the  Bodethal;  Blanken- 
burg,  with  the  Teufelsmauer  and  the  Hermannshohle;  Werni- 

gerode, Ilsenburg,  Grund,  Lauterberg,  Hubertusbad,  Alexisbad 
and  Suderode.  Somecf  these,  and  other  places  not  named,  add 
to  their  natural  attractions  the  advantage  of  mineral  springs  and 

baths,  pine-needle  baths,  whey  cures,  &c.  The  Harz  is  pene- 
trated by  several  railways,  among  them  a  rack-railway  up  the 

Brocken,  opened  in  1898.  The  district  is  traversed  by  excellent 
roads  in  all  directions. 

The  northern  summits  are  destitute  of  trees,  but  the  lower 
slopes  of  the  Upper  Harz  are  heavily  wooded  with  pines  and  firs. 
Between  the  forests  of  these  stretch  numerous  peat-mosses, 
which  contain  in  their  spongy  reservoirs  the  sources  of  many 
small  streams.  On  the  Brocken  are  found  one  or  two  arctic  and 
several  alpine,  plants.  In  the  Lower  Harz  the  forests  contain  a 
great  variety  of  timber.  The  oak,  elm  and  birch  are  common, 
while  the  beech  especially  attains  an  unusual  size  and  beauty. 
The  walnut-tree  grows  in  the  eastern  districts. 

The  last  bear  was  killed  in  the  Harz  in  1705,  and  the  last  lynx 
in  1817,  and  since  that  time  the  wolf  too  has  become  extinct; 
but  deer,  foxes,  wild  cats  and  badgers  are  still  found  in  the 
forests. 

The  Harz  is  one  of  the  richest  mineral  storehouses  in  Germany, 
and  the  chief  industry  is  mining,  which  has  been  carried  on  since 
the  middle  of  the  loth  century.  The  most  important  mineral  is 
a  peculiarly  rich  argentiferous  lead,  but  gold  in  small  quantities, 
copper,  iron,  sulphur,  alum  and  arsenic  are  also  found.  Mining 
is  carried  on  principally  at  Klausthal  and  St  Andreasberg  in  the 
Upper  Harz.  Near  the  latter  is  one  of  the  deepest  mining  shafts 
in  Europe,  namely  the  Samson,  which  goes  down  2790  ft.  or  720 
ft.  below  sea-level.  For  the  purpose  of  getting  rid  of  the  water, 
and  obviating  the  flooding  of  such  deep  workings,  it  has  been 
found  necessary  to  construct  drainage  works  of  some  magnitude. 

As  far  back  as  1777-1799  the  Georgsstollen  was  cut  through  the 
mountains  from  the  east  of  Klausthal  westward  to  Grund,  a 
distance  of  4  m.;  but  this  proving  insufficient,  another  sewer, 
the  Ernst-Auguststollen,  no  less  than  14  m.  in  length,  was  made 
from  the  same  neighbourhood  to  Gittelde,  at  the  west  side  of  the 

Harz,  in  1851-1864.  Marble,  granite  and  gypsum  are  worked; 
and  large  quantities  of  vitriol  are  manufactured.  The  vast 
forests  that  cover  the  mountain  slopes  supply  the  materials 
for  a  considerable  trade  in  timber.  Much  wood  is  exported  for 
building  and  other  purposes,  and  in  the  Harz  itself  is  used  as 
fuel.  The  sawdust  of  the  numerous  mills  is  collected  for  use 

in  the  manufacture  of  paper.  Turf-cutting,  coarse  lace-making 
and  the  breeding  of  canaries  and  native  song-birds  also  occupy 
many  of  the  people.  Agriculture  is  carried  on  chiefly  on  the 
plateaus  of  the  Lower  Harz;  but  there  is  excellent  pasturage 
both  in  the  north  and  in  the  south.  In  the  Lower  Harz,  as  in 
Switzerland,  the  cows,  which  carry  bells  harmoniously  tuned, 
are  driven  up  into  the  heights  in  early  summer,  returning  to  the 
sheltered  regions  in  late  autumn. 

The  inhabitants  are  descended  from  various  stocks.  The 

Upper  and  Lower  Saxon,  the  Thuringian  and  the  Prankish 
races  have  all  contributed  to  form  the  present  people,  and  their 
respective  influences  are  still  to  be  traced  in  the  varieties  of 
dialect.  The  boundary  line  between  High  and  Low  German 
passes  through  the  Harz.  The  Harz  was  the  last  stronghold  of 
paganism  in  Germany,  and  to  that  fact  are  due  the  legends,  in 
which  no  district  is  richer,  and  the  fanciful  names  given  by  the 
people  to  peculiar  objects  and  appearances  of  nature. 

See  Zeitschrift  des  Harzvereins  (Wernigerode,  annually  since  1868) ; 
Gunther,  Der  Harz  in  Geschichts-  Kuitur-  und  Landschaftsbildern 

(Hanover,  1885),  and  "  Der  Harz  "  in  Scobel's  Monographien  zur 
Erdkunde  (Bielefeld,  1901);  H.  Hoffmann  and  others,  Der  Harz 
(Leipzig,  1899),  Harzwanderungen  (Leipzig,  1902);  Hampe,  Flora 
Hercynica  (Halle,  1873);  von  Groddeck,  Abriss  der  Geognosie  des 
Harzes  (2nd  ed.,  Klausthal,  1883);  Prohle,  Harzsagen  (2nd  ed., 
Leipzig,  1886);  Hautztnger,  Der  Kupfer-  und  Silbersegen  des  Harzes 
(Berlin,  1877) ;  Hoppe,  Die  Bergwerke  im  Ober-  und  Unterharz 
(Klausthal,  1883);  Schulze,  Lilhia  Hercynica  (Leipzig,  1895); 
Liidecke,  Die  Minerale  des  Harzes  (Berlin,  1896). 

HASA,  EL  (Ahsa,  Al  Hasa),  a  district  in  the  east  of  Arabia 

stretching  along  the  shore  of  the  Persian  Gulf  from  Kuwet  in  29° 
20'  N.  to  the  south  point  of  the  Gulf  of  Bahrein  in  25°  10'  N.,  a 
length  of  about  360  m.  On  the  W.  it  is  bounded  by  Nejd,  and 
on  the  S.E.  by  the  peninsula  of  El  Katr  which  forms  part  of 
Oman.  The  coast  is  low  and  flat  and  has  no  deep-water  port 
along  its  whole  length  with  the  exception  of  Kuwet;  from  that  . 
place  to  El  Katif  the  country  is  barren  and  without  villages 
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or  permanent  settlements,  and  is  only  occupied  by  nomad  tribes, 
of  which  the  principal  are  the  Bani  Hajar,  Ajman  and  Khalid. 
The  interior  consists  of  low  stony  ridges  rising  gradually  to  the 
inner  plateau.  The  oases  of  Hofuf  and  Katif,  however,  form  a 
strong  contrast  to  the  barren  wastes  that  cover  the  greater  part 
of  the  district.  Here  an  inexhaustible  supply  of  underground 
water  (to  which  the  province  owes  its  nameHasa)  issues  in  strong 
springs,  marking,  according  to  Arab  geographers,  the  course  of  a 
great  subterranean  river  draining  the  Nejd  highlands.  Hofuf  the 
capital,  a  town  of  15,000  to  20,000  inhabitants,  with  its  neighbour 
Mubariz  scarcely  less  populous,  forms  the  centre  of  a  thriving 
district  50  m.  long  by  15  m.  in  breadth,  containing  numerous 
villages  each  with  richly  cultivated  fields  and  gardens.  The  town 
walls  enclose  a  space  of  15  by  i  m.,  at  the  north-west  angle 
of  which  is  a  remarkable  citadel  attributed  to  the  Carmathian 

princes.  Mubariz  is  celebrated  for  its  hot  spring,  known  as  Um 

Saba  or  "  mother  of  seven,"  from  the  seven  channels  by  which 
its  water  is  distributed.  Beyond  the  present  limits  of  the  oasis 
much  of  the  country  is  well  supplied  with  water,  and  ruined 
sites  and  half-obliterated  canals  show  that  it  has  only  relapsed 
into  waste  in  recent  times.  Cultivation  reappears  at  Katif,  a 

town  situated  on  a  small  bay  some  35  m.  north-west  of  Bahrein. 
Date  groves  extend  for  several  miles  along  the  coast,  which  is 
low  and  muddy.  The  district  is  fertile  but  the  climate  is  hot  and 
unhealthy;  still,  owing  to  its  convenient  position,  the  town  has 
a  considerable  trade  with  Bahrein  and  the  gulf  ports  on  one  side 
and  the  interior  of  Nejd  on  the  other.  The  fort  is  a  strongly  built 
enclosure  attributed,  like  that  at  Hofuf,  to  the  Carmathian  prince 
Abu  Tahir. 

'Uker  or  "Ujer  is  the  nearest  port  to  Hofuf,  from  which  it  is 
distant  about  40  m.;  large  quantities  of  rice  and  piece  goods 
transhipped  at  Bahrein  are  landed  here  and  sent  on  by  caravan 
to  Hofuf,  the  great  entrepot  for  the  trade  between  southern  Nejd 
and  the  coast.  It  also  shares  in  the  valuable  pearl  fishery  of 
Bahrein  and  the  adjacent  coast. 

Politically  El  Hasa  is  a  dependency  of  Turkey,  and  its  capital 
Hofuf  is  the  headquarters  of  the  sanjak  or  district  of  Nejd. 
Hofuf,  Katif  and  El  Katr  were  occupied  by  Turkish  garrisons  in 
1871,  and  the  occupation  has  been  continued  in  spite  of  British 
protest  as  to  El  Katr,  which  according  to  the  agreement  made  in 
1867,  when  Bahrein  was  taken  under  British  protection,  was 
tributary  to  the  latter.  Turkish  claims  to  Kuwet  have  not  been 
admitted  by  Great  Britain. 

AUTHORITIES. — W.  G.  Palgrave,  Central  and  Eastern  Arabia 
(London,  1865);  L.  Pelly,  Journal  R.C.S.  (1866);  S.  M.  Zwemer, 
Ceog.  Journal  (1902) ;  G.  F.  Sadlier,  Diary  of  a  Journey  across  Arabia 
(Bombay,  1866);  V.  Chirol,  The  Middle  East  (London,  1904). 

(R.  A.  W.) 
HASAN  AND  HOSAIN  (or  HUSEIN),  sons  of  the  fourth 

Mahommedan  caliph  Ali  by  his  wife  Fatima,  daughter  of 

Mahomet.  On  Ali's  death  Hasar>  was  proclaimed  caliph,  but 
the  strength  of  Moawiya  who  had  rebelled  against  Ali  was  such 
that  he  resigned  his  claim  on  condition  that  he  should  have  the 
disposal  of  the  treasure  stored  at  Kufa,  with  the  revenues  of 

Darabjird.  This  secret  negotiation  came  to  the  ears  of  Hasan's 
supporters,  a  mutiny  broke  out  and  Hasan  was  wounded.  He 
retired  to  Medina  where  he  died  about  669.  The  story  that  he 

was  poisoned  at  Moawiya's  instigation  is  generally  discredited 
(see  CALIPHATE,  sect.  B,  §  i).  Subsequently  his  brother  Hosain 

was  invited  by  partisans  in  Kufa  to  revolt  against  Moawiya's 
successor  Yazid.  He  was,  however,  defeated  and  killed  at 
Kerbela  on  the  loth  of  October  (Muharram)  680  (see  CALIPHATE, 
sect.  B,  §  2  ad  init.).  Hosain  is  the  hero  of  the  Passion  Play 
which  is  performed  annually  (e.g.  at  Kerbela)  on  the  anniversary 

of  his  death  by  the  Shi'ites  of  Persia  and  India,  to  whom  from 
the  earliest  times  the  family  of  Ali  are  the  only  true  descendants  of 
Mahomet.  The  play  lasts  for  several  days  and  concludes  with 
the  carrying  out  of  the  coffins  (tabut)  of  the  martyrs  to  an  open 
place  in  the  neighbourhood. 

See  Sir  VVm.  Muir,  The  Caliphate  (1883);  Sir  Lewis  Pelly,  The 
Miracle  Play  of  Hasan  and  Hosein  (1879). 

HASAN  UL-BA§Rl  [Abu  Sa'ud  ul-flasan  ibn  Abi-1-Hasan 
Yassar  ul-Basri],  (642-728  or  737),  Arabian  theologian,  was 

born  at  Medina.  His  father  was  a  freedman  of  Zaid  ibn  Thabit, 
one  of  the  An^ar  (Helpers  of  the  Prophet),  his  mother  a  client  of 
Umm  Salama,  a  wife  of  Mahomet.  Tradition  says  that  Umm 
Salama  often  nursed  Hasan  in  his  infancy.  He  was  thus  one 

of  the  Tdbi'un  (i.e.  of  the  generation  that  succeeded  the  Helpers). 
He  became  a  teacher  of  Basra  and  founded  a  school  there. 

Among  his  pupils  was  Wasil  ibn  'Ata,  the  founder  of  the 
Mo'tazilites.  He  himself  was  a  great  supporter  of  orthodoxy 
and  the  most  important  representative  of  asceticism  in  the  time 
of  its  first  development.  With  him  fear  is  the  basis  of  morality, 
and  sadness  the  characteristic  of  his  religion.  Life  is  only  a 
pilgrimage,  and  comfort  must  be  denied  to  subdue  the  passions. 
Many  writers  testify  to  the  purity  of  his  life  and  to  his  excelling 

in  the  virtues  of  Mahomet's  own  companions.  He  was  "  as  if 
he  were  in  the  other  world."  In  politics,  too,  he  adhered  to  the 
earliest  principles  of  Islam,  being  strictly  opposed  to  the  in- 

herited caliphate  of  the  Omayyads  and  a  believer  in  the  election 
of  the  caliph. 

His  life  is  given  in  Nawawi's  Biographical  Dictionary  (ed.  F. 
Wiistenfeld,  Gottingen,  1842-1847).  Cf.  R.  Dozy,  Essai  sur  I'his- 
toire  de  I'islamisme,  pp.  201  sqq.  (Leiden  and  Paris,  1879);  A.  von Kremer,  Culturgeschichtliche  Streifzuge,  p.  5  seq. ;  R.  A.  Nicholson,  A 
Literary  History  of  the  Arabs,  pp.225-227  (London,  1907).  (G.W.T.) 
HASBEYA,  or  HASBEIYA,  a  town  of  the  Druses,  about  36  m. 

W.  of  Damascus,  situated  at  the  foot  of  Mt.  Hermon  in  Syria, 
overlooking  a  deep  amphitheatre  from  which  a  brook  flows  to 
the  Hasbani.  The  population  is  about  5000  (4000  Christians). 
Both  sides  of  the  valley  are  planted  in  terraces  with  olives,  vines 
and  other  fruit  trees.  The  grapes  are  either  dried  or  made 
into  a  kind  of  syrup.  In  1846  an  American  Protestant  mission 
was  established  in  the  town.  This  little  community  suffered 
much  persecution  at  first  from  the  Greek  Church,  and  afterwards 
from  the  Druses,  by  whom  in  1860  nearly  1000  Christians  were 
massacred,  while  others  escaped  to  Tyre  or  Sidon.  The  castle 
in  Hasbeya  was  held  by  the  crusaders  under  Count  Oran;  but 
in  1171  the  Druse  emirs  of  the  great  Shehab  family  (see  DRUSES) 
recaptured  it.  In  1205  this  family  was  confirmed  in  the  lordship 
of  the  town  and  district,  which  they  held  till  the  Turkish 
authorities  took  possession  of  the  castle  in  the  igth  century. 
Near  Hasbeya  are  bitumen  pits  let  by  the  government;  and  to 
the  north,  at  the  source  of  the  Hasbani,  the  ground  is  volcanic. 
Some  travellers  have  attempted  to  identify  Hasbeya  with  the 
biblical  Baal-Gad  or  Baal-Hermon. 
HASDAI  IBN  SHAPRUT,  the  founder  of  the  new  culture  of 

the  Jews  in  Moorish  Spain  in  the  loth  century.  He  was  both 
physician  and  minister  to  Caliph  Abd  ar-Rahman  III.  in  Cordova. 
A  man  of  wide  learning  and  culture,  he  encouraged  the  settlement 
of  Jewish  scholars  in  Andalusia,  and  his  patronage  of  literature, 
science  and  art  promoted  the  Jewish  renaissance  in  Europe. 

Poetry,  philology,  philosophy  all  flourished  under  his  encourage- 
ment, and  his  name  was  handed  down  to  posterity  as  the  first 

of  the  many  Spanish  Jews  who  combined  diplomatic  skill  with 
artistic  culture.  This  type  was  the  creation  of  the  Moors  in 
Andalusia,  and  the  Jews  ably  seconded  the  Mahommedans 
in  the  effort  to  make  life  at  once  broad  and  deep.  (I.  A.) 

HASDEU,  or  HAJDEU,  BOGDAN  PETRICEICU  (1836-1907), 
Rumanian  philologist,  was  born  at  Khotin  in  Bessarabia  in 
1836,  and  studied  at  the  university  of  Kharkov.  In  1858  he 
first  settled  in  Jassy  as  professor  of  the  high  school  and  librarian. 
He  may  be  considered  as  the  pioneer  in  many  branches  of 
Rumanian  philology  and  history.  At  Jassy  he  started  his  A  rchiva 
historica  a  Romaniei  (1865-1867),  in  which  a  large  number  of 
old  documents  in  Slavonic  and  Rumanian  were  published  for 
the  first  time.  In  1870  he  inaugurated  Columna  lui  Traian, 
the  best  philological  review  of  the  time  in  Rumania.  In  his 
Cuvente  den  Batrdni  (2  vols.,  1878-1881)  he  was  the  first  to 
contribute  to  the  history  of  apocryphal  literature  in  Rumania. 
His  Historia  critica  a  Romanilor  (1875),  though  incomplete, 
marks  the  beginning  of  critical  investigation  into  the  history 
of  Rumania.  Hasdeu  edited  the  ancient  Psalter  of  Coresi  of 

!S77  (Psaltirea  lui  Coresi,  1881).  His  Etymologicum  magnum 
Romaniae  (1886,  &c.)  is  the  beginning  of  an  encyclopaedic 
dictionary  of  the  Rumanian  language,  though  never  finished 
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beyond  the  letter  B.  In  1876  he  was  appointed  director  of  the 
state  archives  in  Bucharest  and  in  1878  professor  of  philology 
at  the  university  of  Bucharest.  His  works,  which  include  one 
drama,  Rasvan  $i  Vidra,  bear  the  impress  of  great  originality 
of  thought,  and  the  author  is  often  carried  away  by  his  profound 
erudition  and  vast  imagination.  Hasdeu  was  a  keen  politician. 
After  the  death  of  his  only  child  Julia  in  1888  he  became  a 
mystic  and  a  strong  believer  in  spiritism.  He  died  at  Campina 
on  the  7th  of  September  1907.  (M.  G.) 
HASDRUBAL,  the  name  of  several  Carthaginian  generals, 

among  whom  the  following  are  the  most  important: — 
1.  The  son-in-law  of   Hamilcar   Barca  (<?.».),  who  followed 

the  latter  in  his  campaign  against  the  governing  aristocracy 
at  Carthage  at  the  close  of  the  First  Punic  War,  and  in  his 

subsequent   career   of   conquest   in   Spain.     After   Hamilcar's 
death  (228)  Hasdrubal,  who  succeeded  him  in  the  command, 
extended  the  newly  acquired  empire  by  skilful  diplomacy,  and 
consolidated  it  by  the  foundation  of  New  Carthage  (Cartagena) 
as  the  capital  of  the  new  province,  and  by  a  treaty  with  Rome 
which  fixed  the  Ebro  as  the  boundary  between  the  two  powers. 
In  221  he  was  killed  by  an  assassin. 

Polybius  ii.  I ;  Livy  xxi.  I ;  Appian,  Hispanica,  4-8. 
2.  The  second  son  of  Hamilcar  Barca,  and  younger  brother 

of  Hannibal.     Left  in  command  of  Spain  when  Hannibal  departed 
to   Italy  (218),  he   fought  for  six  years  against  the  brothers 
Gnaeus  and  Publius  Scipio.     He  had  on  the  whole  the  worst 
of  the  conflict,  and  a  defeat  in  216  prevented  him  from  joining 

Hannibal  in  Italy  at  a  critical  moment;    but  in  212  he  com- 
pletely routed  his  opponents,  both  the  Scipios  being  killed.     He 

was  subsequently  outgeneralled  by  Publius  Scipio  the  Younger, 
who  in  209  captured  New  Carthage  and  gained  other  advantages. 
In  the  same  year  he  was  summoned  to  join  his  brother  in  Italy. 
He  eluded  Scipio  by  crossing  the  Pyrenees  at  their  western 
extremity,  and,  making  his  way  thence  through  Gaul  and  the 
Alps  in  safety,  penetrated  far  into  Central  Italy  (207).     He  was 
ultimately  checked  by  two  Roman  armies,  and  being  forced  to 
give  battle  was  decisively  defeated  on  the  banks  of  the  Metaurus. 
Hasdrubal  himself  fell  in  the  fight;    his  head  was  cut  off  and 

thrown  into  Hannibal's  camp  as  a  sign  of  his  utter  defeat. 
Polybius  x.  34-xi.  3;  Livy  xxvii.  1-51;  Appian,  Bellum  Hanni- 

balicum,  ch.  Hi.  sqq. ;  R.  Oehler,  Der  letzte  Feldzug  des  Barkiden 
Hasdrubals  (Berlin,  1897);  C.  Lehmann,  Die  Angriffe  der  drei 
Barkiden  auf  Italien  (Leipzig,  1905).  See  also  PUNIC  WARS. 

BASE,  CARL  BENEDICT  (1780-1864),  French  Hellenist,  of 
German  extraction,  was  born  at  Suiza  near  Naumburg  on  the 
nth  of  May  1780.  Having  studied  at  Jena  and  Helmstedt,  in 
1801  he  made  his  way  on  foot  to  Paris,  where  he  was  commis- 

sioned by  the  comte  de  Choiseul-Gouffier,  late  ambassador  to 
Constantinople,  to  edit  the  works  of  Johannes  Lydus  from  a 
MS.  given  to  Choiseul  by  Prince  Mourousi.  Hase  thereupon 
decided  to  devote  himself  to  Byzantine  history  and  literature, 
•on  which  he  became  the  acknowledged  authority.  In  1805  he 
obtained  an  appointment  in  the  MSS.  department  of  the  royal 
library;  in  1816  became  professor  of  palaeography  and  modern 
Greek  at  the  Ecole  Royale,  and  in  1852  professor  of  compara- 

tive grammar  in  the  university.  In  1812  he  was  selected  to 
superintend  the  studies  of  Louis  Napoleon  (afterwards  Napoleon 
III.)  and  his  brother.  He  died  on  the  2 ist  of  March  1864.  His 
most  important  works  are  the  editions  of  Leo  Diaconus  and 
other  Byzantine  writers  (1819),  and  of  Johannes  Lydus,  De 
ostentis  (1823),  a  masterpiece  of  textual  restoration,  the  diffi- 

culties of  which  were  aggravated  by  the  fact  that  the  MS.  had 

for  a  long  time  been  stowed  away  in  a  wine-barrel  in  a  monastery. 
He  also  edited  part  of  the  Greek  authors  in  the  collection  of  the 
Historians  of  the  Crusades  and  contributed  many  additions 
(from  the  fathers,  medical  and  technical  writers,  scholiasts  and 

other  sources)  to  the  new  edition  of  Stephanus's  Thesaurus. 
See  J.  D.  Guigniaut,  Notice  historique  sur  la  vie  el  les  travaux  de 

Carl  Benedict  Hase  (Paris,  1867);  articles  in  Nouvelle  Biographic 
generate  and  Allgemeine  deutsche  Biographie;  and  a  collection  of 
autobiographical  letters,  Briefe  von  der  Wanderung  und  aus  Paris, 

edited  by  O.  Heine  (1894),  containing  a  vivid  account  of  Hase's 
journey,  his  enthusiastic  impressions  of  Paris  and  the  hardships  of 
his  early  life. 

HASE,  KARL  AUGUST  VON  (1800-1890),  German  Protestant 
theologian  and  Church  historian ,  was  born  at  Steinbach  in  Saxony 
on  the  25th  of  August  1800.  He  studied  at  Leipzig  and  Erlangen, 
and  in  1829  was  called  to  Jena  as  professor  of  theology.  He 
retired  in  1883  and  was  made  a  baron.  He  died  at  Jena  on  the 

3rd  of  January  1890.  Hase's  aim  was  to  reconcile  modern  culture 
with  historical  Christianity  in  a  scientific  way.  But  though  a 
liberal  theologian,  he  was  no  dry  rationalist.  Indeed,  he  vigor- 

ously attacked  rationalism,  as  distinguished  from  the  rational 
principle,  charging  it  with  being  unscientific  inasmuch  as  it 
ignored  the  historical  significance  of  Christianity,  shut  its  eyes 
to  individuality  and  failed  to  give  religious  feeling  its  due.  His 
views  are  presented  scientifically  in  his  Evangelisch-protestan- 

tische  Dogmatik  (1826;  6th  ed.,  1870),  the  value  of  which  "  lies 
partly  in  the  full  and  judiciously  chosen  historical  materials 
prefixed  to  each  dogma,  and  partly  in  the  skill,  caution  and  tact 
with  which  the  permanent  religious  significance  of  various 

dogmas  is  discussed  "  (Otto  Pfleiderer) .  More  popular  in  style  is 
his  Gnosis  oder  prot.-evang.  Glaubenslehre  (3  vols.,  1827-1829;  2nd 
ed.  in  2  vols.,  1869-1870).  But  his  reputation  rests  chiefly  on  his 
treatment  of  Church  history  in  his  Kirchengeschichte,  Lehrbuch 
zunachst  jiir  akademische  Vorlesungen  (1834,  i2th  ed.,  1900). 

His  biographical  studies,  Franz  von  Assist  (1856;  2nd  ed.,  1892), 
Katerina  von  Siena  (1864;  2nd  ed.,  1892),  Neue  Propheten  (Die 
Jungfrau  von  Orleans,  Savonarola,  Thomas  Miinzer)  are  judicious 
and  sympathetic.  Other  works  are:  Hutterus  redivivus  oder  Dog- 

matik der  evang.-luth.  Kirche  (1827;  I2th  ed.,  1883),  in  which  he 
sought  to  present  the  teaching  of  the  Protestant  church  in  such  a 
way  as  Hutter  would  have  reconstructed  it,  had  he  still  been  alive; 
Leben  Jesu  (1829;  5th  ed.,  1865;  Eng.  trans.,  1860);  in  an  enlarged 
form,  Geschichte  Jesu  (2nd  ed.,  1891);  and  Handbuch  der  prot. 
Polemik  gegen  die  rom.-kath.  Kirche  (1862;  7th  ed.,  1900;  Eng. 
trans.,  1906). 

For  his  life  see  his  Ideale  und  Irrtiimer  (1872;  5th  ed.,  1894)  and 
Annalen  meines  Leben:  (1891);  and  cf.  generally  Otto  Pfleiderer, 
Development  of  Theology  (1890);  F.  Lichtenberger,  Hist,  of  German 
Theology  (1889). 

HASHISH,  or  HASHEESH,  the  Arabic  name,  meaning  literally 

"  dried  herb,"  for  the  various  preparations  of  the  Indian  hemp 
plant  (Cannabis  indica),  used  as  a  narcotic  or  intoxicant  in  the 
East,  and  either  smoked,  chewed  ordrunk  (see  HEMP  and  BHANG). 

From  the  Arabic  hashishin,  i.e.  "hemp-eaters,"  comes  the  English 
"  assassin  "  (see  ASSASSIN). 
HASLEMERE,  a  market-town  in  the  Guildford  parliamentary 

division  of  Surrey,  England,  43  m.  S.W.  from  London  by  the 
London  &  South-Western  railway.  It  is  situated  in  an  elevated 
valley  between  the  bold  ridges  of  Hindhead  (895  ft.)  and  Black- 
down  (918  ft.).  Their  summits  are  open  and  covered  with  heath, 
but  their  flanks  and  the  lower  ground  are  magnificently  wooded. 
The  hills  are  deeply  scored  by  steep  and  picturesque  valleys,  of 

which  the  most  remarkable  is  the  Devil's  Punch  Bowl,  a  hollow 
of  regular  form  on  the  west  flank  of  Hindhead.  The  invigorating 
air  has  combined  with  scenic  attraction  to  make  the  district  a 

favourite  place  of  residence.  Professor  Tyndall  built  a  house  on 
the  top  of  Hindhead,  setting  an  example  followed  by  many 
others.  On  Blackdown,  closely  screened  by  plantations,  is 
Aldworth,  built  for  Alfred,  Lord  Tennyson,  who  died  here  in 

1892.  George  Eliot  stayed  for  a  considerable  period  at  Shotter- 
mill,  a  neighbouring  village.  Pop.  of  Haslemere  (1901),  2614; 
of  Hindhead,  666. 

HASLINGDEN,  a  market-town  and  municipal  borough  in  the 
Rossendale  and  Heywood  parliamentary  divisions  of  Lancashire, 
England,  19  m.  N.  by  W.  from  Manchester  by  the  Lancashire  & 
Yorkshire  railway.  Pop.  (1901),  18,543.  It  lies  in  a  hilly  district 
on  the  borders  of  the  forest  of  Rossendale,  and  is  supposed  by 
some  to  derive  its  name  from  the  hazel  trees  which  formerly 
abounded  in  its  neighbourhood.  The  old  town  stood  on  the 
slope  of  a  hill,  but  the  modern  part  ha?  extended  about  its  base. 
The  parish  church  of  St  James  was  rebuilt  in  1780,  with  the 
exception  of  the  tower,  which  dates  from  the  time  of  Henry  VIII. 
The  woollen  manufacture  was  formerly  the  staple.  The 
town,  however,  steadily  increasing  in  importance,  has  cotton, 
woollen  and  engineering  works — coal-mining,  quarrying  and 
brickmaking  are  carried  on  in  the  neighbourhood.  The  borough, 
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as  incorporated  in  1891 ,  comprised  several  townships  and  parts  of 
townships,  but  under  the  Local  Government  Act  of  1894  these 
were  united  into  one  civil  parish.  The  corporation  consists  of  a 
mayor,  6  aldermen  and  18  councillors.  Area,  8196  acres. 
HASPE,  a  town  of  Germany,  in  the  Prussian  province  of 

Westphalia,  in  the  valley  of  the  Ennepe,  at  the  confluence  of  the 
Hasper,  and  on  the  railway  from  Diisseldorf  to  Dortmund,  10  m. 
N.E.  of  Barmen  by  rail.  Pop.  (1905),  19,813.  Its  industries 
include  iron  foundries,  rolling  mills,  puddling  furnaces,  and 
manufactures  of  iron,  steel  and  brass  wares  and  of  machines. 
Haspe  was  raised  to  the  rank  of  a  town  in  1873. 

HASSAM,  CHILDE  (1859-  ),  American  figure  and  land- 
scape painter,  born  in  Boston,  Massachusetts,  was  a  pupil  of 

Boulanger  and  Lefebvre  in  Paris.  He  soon  fell  under  the  influence 
of  the  Impressionists,  and  took  to  painting  in  a  style  of  his  own, 
in  brilliant  colour,  with  effective  touches  of  pure  pigment.  He 
won  a  bronze  medal  at  the  Paris  Exhibition  of  1889;  medals  at 

the  World's  Fair,  Chicago,  1893;  Boston  Art  Club,  1896; 
Philadelphia  Art  Club,  1892;  Carnegie  Institute,  Pittsburg, 

1898;  Buffalo  Pan-American,  1901;  Temple  gold  medal, 
Pennsylvania  Academy  of  Fine  Arts,  Philadelphia,  1899;  and 
silver  medal,  Paris  Exhibition,  1900.  He  became  a  member  of 
the  National  Academy  of  Design,  the  Society  of  American 
Artists,  the  Ten  Americans,  the  American  Water  Colour  Society, 
the  Societe  Nationale  des  Beaux  Arts,  Paris,  and  the  Secession 
Society,  Munich. 
HASSAN,  a  town  and  district  of  Mysore,  India.  The  town 

dates  from  the  nth  century  and  had  in  1901  a  population  of  8241. 
The  district  naturally  divides  into  two  portions,  the  Malnad, 
or  hill  country,  which  includes  some  of  the  highest  ranges  of 
the  Western  Ghats,  and  the  Maidan  or  plain  country,  sloping 
towards  the  south.  The  Hemavati,  which  flows  into  the  Cauvery 
in  the  extreme  south,  is  the  most  important  river  of  the  district. 
The  upper  slopes  of  the  Western  Ghats  are  abundantly  clothed 
with  magnificent  forests,  and  wild  animals  abound.  Among 
the  mineral  products  are  kaolin,  felspar  and  quartz.  The  soil 
of  the  valleys  is  a  rich  red  alluvial  loam.  The  area  is  2547  sq.  m. 
Population  (1901),  568,919,  showing  an  increase  of  11%  in  the 
decade.  The  district  contains  some  of  the  most  remarkable 

archaeological  monuments  in  India,  such  as  the  colossal  Jain 
image  at  Sravana  Belgola  (a  monolith  57  ft.  high  on  the  summit 
of  a  hill)  and  the  great  temple  at  Halebid.  Coffee  cultivation 
has  been  on  the  increase  of  late  years.  The  first  plantation  was 
opened  in  1843,  and  now  there  are  many  coffee  estates  owned 
by  Europeans  and  also  native  holdings.  The  exports  are  large, 
consisting  chiefly  of  food-grains  and  coffee.  The  imports  are 
European  piece-goods,  hardware  of  all  sorts  and  spices.  The 
largest  weekly  fair  is  held  at  Alur.  A  great  annual  religious 
gathering  and  fair,  attended  by  about  10,000  persons,  takes 
place  every  year  at  Melukot.  The  Southern  Mahratta  railway 
traverses  the  north-east  of  the  district. 

The  real  history  of  Hassan  does  not  begin  until  the  epoch  of 
the  Hoysala  dynasty,  which  lasted  from  the  nth  till  the  I4th 
century.  Their  capital  was  at  D  warasamundra  (D  waravati-pura) , 
the  ruins  of  which  are  still  to  be  seen  scattered  round  the  village 
of  Halebid.  The  earlier  kings  professed  the  Jain  faith,  but  the 
finest  temples  were  erected  to  Siva  by  the  later  monarchs  of  the 
line.  While  they  were  at  the  zenith  of  their  power  the  whole 
of  southern  India  acknowledged  their  sway. 
HASSANIA,  an  African  tribe  of  Semitic  stock.  They  inhabit 

the  desert  between  Merawi  and  the  Nile  at  the  6th  Cataract, 
and  the  left  bank  of  the  Blue  Nile  immediately  south  of  Khartum. 
HASSAN  IBN  THiBIT  (died  674),  Arabian  poet,  was  born 

in  Yathrib  (Medina),  a  member  of  the  tribe  Rhazraj.  In  his 
youth  he  travelled  to  Hira  and  Damascus,  then  settled  in  Medina, 
where,  after  the  advent  of  Mahomet,  he  accepted  Islam  and 
wrote  poems  in  defence  of  the  prophet.  His  poetry  is  regarded 
as  commonplace  and  lacking  in  distinction. 

His  diwan  has  been  published  at  Bombay  (1864),  Tunis  (1864)  and 
Lahore  (1878).  See  H.  Hirschfeld's  "Prolegomena  to  an  edition 
of  the  Diwan  of  Hassan  "  in  Transactions  of  Oriental  Congress (London,  1892).  (G.  W.  T.) 

HASSE,  JOHANN  ADOLPH  (1699-1783),  German  musical 
composer,  was  born  at  Bergedorf  near  Hamburg,  on  the  25th 
of  March  1699,  and  received  his  first  musical  education  from 
his  father.  Being  possessed  of  a  fine  tenor  voice,  he  chose  the 
theatrical  career,  and  joined  the  operatic  troupe  conducted  by 
Reinhard  Keiser,  in  whose  orchestra  Handel  had  played  the 

second  violin  some  years  before.  Hassc's  success  led  to  an 
engagement  at  the  court  theatre  of  Brunswick,  and  it  was  there 
that,  in  1723,  he  made  his  debut  as  a  composer  with  the  opera 
Antigonus.  The  success  of  this  first  work  induced  the  duke  to 
send  Hasse  to  Italy  for  the  completion  of  his  studies,  and  in 
1724  he  went  to  Naples  and  placed  himself  under  Porpora,  with 
whom,  however,  he  seems  to  have  disagreed  both  as  a  man  and 
as  an  artist.  On  the  other  hand  he  gained  the  friendship  of 
Alessandro  Scarlatti,  to  whom  he  owed  his  first  commission  for 
a  serenade  for  two  voices,  sung  at  a  family  celebration  of  a 
wealthy  merchant  by  two  of  the  greatest  singers  of  Italy,  Farinelli 

and  Signora  Tesi.  This  event  established  Hasse's  fame;  he 
soon  became  very  popular,  and  his  opera  Sesostrato,  written  for 
the  Royal  Opera  at  Naples  in  1726,  made  his  name  known  all 
over  Italy.  At  Venice,  where  he  went  in  1727,  he  became 
acquainted  with  the  celebrated  singer  Faustina  Bordogni  (born 

at  Venice  in  1700),  who  became  the  composer's  wife  in  1730. 
The  two  artists  soon  afterwards  went  to  Dresden,  in  compliance 
with  a  brilliant  offer  made  to  them  by  the  splendour-loving 
elector  of  Saxony,  Augustus  II.  There  Hasse  remained  for  two 
years,  after  which  he  again  journeyed  to  Italy,  and  also  in  1733 
to  London,  in  which  latter  city  he  was  tempted  by  the  aristocratic 
clique  inimical  to  Handel  to  become  the  rival  and  antagonist 
of  that  great  master.  But  this  he  modestly  and  wisely  declined, 
remaining  in  London  only  long  enough  to  superintend  the 
rehearsals  for  his  opera  Artaserse  (first  produced  at  Venice, 
1730).  All  this  while  Faustina  had  remained  at  Dresden,  the 
declared  favourite  of  the  public  and  unfortunately  also  of  the 
elector,  nor  was  her  husband,  who  remained  attached  to  her, 
allowed  to  see  her  except  at  long  intervals.  In  1739,  after  the 
death  of  Augustus  II.,  Hasse  settled  permanently  at  Dresden 
till  1763,  when  he  and  his  wife  retired  from  court  service  with 
considerable  pensions.  But  Hasse  was  still  too  young  to  rest 
on  his  laurels.  He  went  with  his  family  to  Vienna,  and  added 
several  operas  to  the  great  number  of  his  works  already  in 
existence.  His  last  work  for  the  stage  was  the  opera  Ruggiero 
(1771),  written  for  the  wedding  of  Archduke  Ferdinand  at  Milan. 
On  the  same  occasion  a  work  by  Mozart,  then  fourteen  years 

old,  was  performed,  and  Hasse  observed  "  this  youngster  will 
surpass  us  all."  By  desire  of  his  wife  Hasse  settled  at  her 
birthplace  Venice,  and  there  he  died  on  the  2^rd  of  December 
1783.  His  compositions  include  as  many  as  120  operas,  besides 
oratorios,  cantatas,  masses,  and  almost  every  variety  of  instru- 

mental music.  During  the  siege  of  Dresden  by  the  Prussians 
in  1760,  most  of  his  manuscripts,  collected  for  a  complete  edition 
to  be  brought  out  at  the  expense  of  the  elector,  were  burnt. 
Some  of  his  works,  amongst  them  an  opera  Alcide  al  Biiiio  (i  760), 
have  been  published,  and  the  libraries  of  Vienna  and  Dresden 

possess  the  autographs  of  others.  Hasse's  instrumentation  is 
certainly  not  above  the  low  level  attained  by  the  average 
musicians  of  his  time,  and  his  ensembles  do  not  present  any 
features  of  interest.  In  dramatic  fire  also  he  was  wanting,  but 
he  had  a  fund  of  gentle  and  genuine  melody,  and  by  this  fact 
his  enormous  popularity  during  his  life  must  be  accounted  for. 
The  two  airs  which  Farinelli  had  to  repeat  every  day  for  ten 
years  to  the  melancholy  king  of  Spain,  Philip  V.,  were  both  from 
Hasse's  works.  Of  Faustina  Hasse  it  will  be  sufficient  to  add 
that  she  was,  according  to  the  unanimous  verdict  of  the  critics 
(including  Dr  Burney),  one  of  the  greatest  singers  of  a  time  rich 
in  vocal  artists.  The  year  of  her  death  is  not  exactly  known. 
Most  probably  it  shortly  preceded  that  of  her  husband. 
HASSELQUIST,  FREDERIK  (1722-1752),  Swedish  traveller 

and  naturalist,  was  born  at  Tornevalla,  East  Gothland,  on  the 
3rd  of  January  1722.  On  account  of  the  frequently  expressed 
regrets  of  Linnaeus,  under  whom  he  studied  at  Upsala,  at  the 
lack  of  information  regarding  the  natural  history  of  Palestine, 
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Hasselquist  resolved  to  undertake  a  journey  to  that  country, 
and  a  sufficient  subscription  having  been  obtained  to  defray 
expenses,  he  reached  Smyrna  towards  the  end  of  1749.  He 
visited  parts  of  Asia  Minor,  Egypt,  Cyprus  and  Palestine, 
making  large  natural  history  collections,  but  his  constitution, 
naturally  weak,  gave  way  under  the  fatigues  of  travel,  and 
he  died  near  Smyrna  on  the  pth  of  February  1752  on  his  way 
home.  His  collections  reached  home  in  safety,  and  five  years 
after  his  death  his  notes  were  published  by  Linnaeus  under  the 
title  Resa  till  Heliga  Landet  fordttad  fran  ar  1749  till  1752,  which 
was  translated  into  French  and  German  in  1762  and  into  English 
in  1766. 

HASSELT,  ANDRfi  HENRI  CONSTANT  VAN  (1806-1874), 
Belgian  poet,  was  born  at  Maastricht,  in  Limburg,  on  the  5th  of 
January  1806.  He  was  educated  in  his  native  town,  and  at.the 
university  of  Liege.  In  1833  he  left  Maastricht,  then  blockaded 
by  the  Belgian  forces,  and  made  his  way  to  Brussels,  where  he 
became  a  naturalized  Belgian,  and  was  attached  to  the  Biblio- 
theque  de  Bourgogne.  In  1843  he  entered  the  education  depart- 

ment, and  eventually  became  an  inspector  of  normal  schools. 
His  native  language  was  Dutch,  and  as  a  French  poet  Andre  van 
Hasselt  had  to  overcome  the  difficulties  of  writing  in  a  foreign 
language.  He  had  published  a  Chant  hellenique  in  honour  of 
Canaris  in  the  columns  of  La  Sentinelle  des  Pays-Box  as  early  as 
1826,  and  other  poems  followed.  His  first  volume  of  verse, 
Primeveres  (1834),  shows  markedly  the  influence  of  Victor  Hugo, 
which  had  been  strengthened  by  a  visit  to  Paris  in  1830.  His 

relations  with  Hugo  became  intimate  in  1851-1852,  when  the 
poet  was  an  exile  in  Brussels.  In  1839  he  became  editor  of  the 
Renaissance,  a  paper  founded  to  encourage  the  fine  arts.  His 
chief  work,  the  epic  of  the  Quatre  Incarnations  du  Christ,  was 
published  in  1867.  In  the  same  volume  were  printed  his  Etudes 
rylhmiqu.es,  a  series  of  metrical  experiments  designed  to  show 
that  the  French  language  could  be  adapted  to  every  kind  of 

musical  rhythm.  With  the  same  end  in  view  he  executed  trans- 
lations of  many  German  songs,  and  wrote  new  French  libretti 

for  the  best-known  operas  of  Mozart,  Weber  and  others.  Hasselt 
died  at  Saint  Josse  ten  Noode,  a  suburb  of  Brussels,  on  the  ist 
of  December  1874. 

A  selection  from  his  works  (10  vols.,  Brussels,  1876-1877)  was 
edited  by  MM.  Charles  Hen  and  Louis  Alvin.  He  wrote  many 
books  for  children,  chiefly  under  the  pseudonym  of  Alfred  Avelines; 
and  studies  on  historical  and  literary  subjects.  The  books  written 
in  collaboration  with  Charles  Hen  are  signed  Charles  Andre\  A 
bibliography  of  his  writings  is  appended  to  the  notice  by  Louis 

Alvin  in  the  Biographic  nat.  de  Belgique,  vol.  vii.  Van  Hasselt's fame  has  continued  to  increase  since  his  death.  A  series  of  tributes 
to  his  memory  are  printed  in  the  Poesies  choisies  (1901),  edited  by 

M.  Georges  Barral  for  the  Collection  des  poetes  franQ ais  de  I'etranger. 
This  book  contains  a  biographical  and  critical  study  by  Jules  Guil- 

laume,  and  some  valuable  notes  on  the  poet's  theories  of  rhythm. 
HASSELT,  the  capital  of  the  Belgian  province  of  Limburg. 

Pop.  (1904),  16,179.  It  derives  its  name  from  Hazel-bosch  (hazel 
wood).  It  stands  at  the  junction  of  several  important  roads 
and  railways  from  Maaseyck,  Maastricht  and  Liege.  It  has  many 
breweries  and  distilleries,  and  the  spirit  known  by  its  name, 
which  is  a  coarse  gin,  has  a  certain  reputation  throughout 
Belgium.  On  the  6th  of  August  1831  the  Dutch  troops  obtained 
here  their  chief  success  over  the  Belgian  nationalists  during  the 
War  of  Independence.  Hasselt  is  best  known  for  its  great  septen- 

nial fete  held  on  the  day  of  Assumption,  August  isth.  The 
curious  part  of  this  fete,  which  is  held  in  honour  of  the  Virgin 
under  the  name  of  Virga  Jesse,  is  the  conversion  of  the  town  for 
the  day  into  the  semblance  of  a  forest.  Fir  trees  and  branches 
from  the  neighbouring  forest  are  collected  and  planted  in  front 
of  the  houses,  so  that  for  a  few  hours  Hasselt  has  the  appearance 
of  being  restored  to  its  primitive  condition  as  a  wood.  The 

figure  of  the  giant  who  is  supposed  to  have  once  held  the  Hazel- 

bosch  under  his  terror  is  paraded  on  this  occasion  as  the  "  lounge 
man."  Originally  this  celebration  was  held  annually,  but  in 
the  1 8th  century  it  was  restricted  to  once  in  seven  years.  There 
was  a  celebration  in  1905. 
HASSENPFLUG,  HANS  DANIEL  LUDWI6  FRIEDRICH 

(1794-1862),  German  statesman,  was  born  at  Hanau  in  Hesse 

on  the  26th  of  February  1794.  He  studied  law  at  Gb'ttingen, 
graduated  in  1816,  and  took  his  seat  as  Assessor  in  the  judicial 
chamber  of  the  board  of  government  (Regierungskollegium)  at 
Cassel,  of  which  his  father  Johann  Hassenpflug  was  also  a  member. 
In  1821  he  was  nominated  by  the  new  elector,  William  II., 
Justisrat  (councillor  of  justice) ;  in  1832  he  became  Minislerialrat 
and  reporter  (Referent)  to  the  ministry  of  Hesse-Cassel,  and  in 
May  of  the  same  year  was  appointed  successively  minister  of 
justice  and  of  the  interior.  It  was  from  this  moment  that  he 
became  conspicuous  in  the  constitutional  struggles  of  Germany. 

The  reactionary  system  introduced  by  the  elector  William  I. 
had  broken  down  before  the  revolutionary  movements  of  1830, 
and  in  1831  Hesse  had  received  a  constitution.  This  develop- 

ment was  welcome  neither  to  the  elector  nor  to  the  other  German 

governments,  and  Hassenpflug  deliberately  set  to  work  to  reverse 
it.  In  doing  so  he  gave  the  lie  to  his  own  early  promise;  for  he 
had  been  a  conspicuous  member  of  the  revolutionary  Burschf.n- 
schaft  at  Gottingen,  and  had  taken  part  as  a  volunteer  in  the  War 
of  Liberation.  Into  the  causes  of  the  change  it  is  unnecessary  to 

inquire;  Hassenpflug  by  training  and  tradition  was  a  strait-laced 
official;  he  was  also  a  first-rate  lawyer;  and  his  naturally 
arbitrary  temper  had  from  the  first  displayed  itself  in  an  attitude 
of  overbearing  independence  towards  his  colleagues  and  even 
towards  the  elector.  To  such  a  man  constitutional  restrictions 

were  intolerable,  and  from  the  moment  he  came  into  power  he 
set  to  work  to  override  them,  by  means  of  press  censorship,  legal 
quibbles,  unjustifiable  use  of  the  electoral  prerogatives,  or  frank 
supersession  of  the  legislative  rights  of  the  Estates  by  electoral 
ordinances.  The  story  of  the  constitutional  deadlock  that 
resulted  belongs  to  the  history  of  Hesse-Cassel  and  Germany; 
so  far  as  Hassenpflug  himself  was  concerned,  it  made  him,  more 
even  than  Metternich,  the  Mephistopheles  of  the  Reaction  to 

the  German  people.  In  Hesse  itself  he  was  known  as  "  Hessen's 
Hass  und  Fluch  "  (Hesse's  hate  and  curse).  In  the  end,  however, 
his  masterful  temper  became  unendurable  to  the  regent  (Frederick 
William) ;  in  the  summer  of  1837  he  was  suddenly  removed  from 
his  post  as  minister  of  the  interior  and  he  thereupon  left  the 
elector's  service. 

In  1838  he  was  appointed  head  of  the  administration  of  the 
little  principality  of  Hohenzollern-Sigmaringen,  an  office  which 
he  exchanged  in  the  following  year  for  that  of  civil  governor 
of  the  grand-duchy  of  Luxemburg.  Here,  too,  his  independent 
character  suffered  him  to  remain  only  a  year:  he  resented  having 
to  transact  all  business  with  the  grand-duke  (king  of  the  Nether- 

lands) through  a  Dutch  official  at  the  Hague;  he  protested 
against  the  absorption  of  the  Luxemburg  surplus  in  the  Dutch 
treasury;  and,  failing  to  obtain  redress,  he  resigned  (1840). 
From  1841  to  1850  he  was  in  Prussian  service,  first  as  a  member 
of  the  supreme  court  of  justice  (Oberlribunal)  and  then  (1846) 
as  president  of  the  high  court  of  appeal  (Oberappellationsgericht) 
at  Greifswald.  In  1850  he  was  tried  for  peculation  and  convicted ; 
and,  though  this  judgment  was  reversed  on  appeal,  he  left  the 
service  of  Prussia. 

With  somewhat  indecent  haste  (the  appeal  had  not  been 
heard)  he  was  now  summoned  by  the  elector  of  Hesse  once 
more  to  the  head  of  the  government,  and  he  immediately  threw 
himself  again  with  zeal  into  the  struggle  against  the  constitution. 
He  soon  found,  however,  that  the  opinion  of  all  classes,  including 
the  army,  was  solidly  against  him,  and  he  decided  to  risk  all  on 
an  alliance  with  the  reviving  fortunes  of  Austria,  which  was 
steadily  working  for  the  restoration  of  the  status  quo  overthrown 
by  the  revolution  of  1848.  On  his  advice  the  elector  seceded 
from  the  Northern  Union  established  by  Prussia  and,  on  the 
i3th  of  September,  committed  the  folly  of  flying  secretly  from 
Hesse  with  his  minister.  They  went  to  Frankfort,  where  the 
federal  diet  had  been  re-established,  and  on  the  2ist  persuaded 
the  diet  to  decree  an  armed  intervention  in  Hesse.  This  decree, 
carried  out  by  Austrian  troops,  all  but  led  to  war  with  Prussia, 
but  the  unreadiness  of  the  Berlin  government  led  to  the  triumph 
of  Austria  and  of  Hassenpflug,  who  at  the  end  of  the  year  was 
once  more  installed  in  power  at  Cassel  as  minister  of  finance. 
His  position  was,  however,  not  enviable;  he  was  loathed  and 
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despised  by  all,  and  disliked  even  by  his  master.  The  climax 
came  in  November  1853,  when  he  was  publicly  horse-whipped 

by  the  count  of  Isenburg-Wachtersbach,  the  elector's  son-in-law. 
The  count  was  pronounced  insane;  but  Hassenpflug  was  con- 

scious of  the  method  in  his  madness,  and  tendered  his  resignation. 
This  was,  however,  not  accepted;  and  it  was  not  till  the  i6th 
of  October  1855  that  he  was  finally  relieved  of  his  offices.  He 
retired  to  Marburg,  where  he  died  on  the  isth  of  October  1862. 
He  lived  just  long  enough  to  hear  of  the  restoration  of  the  Hesse 

constitution  of  1831  (June  21,  1862),  which  it  had  been  his  life's 
mission  to  destroy.  Of  his  publications  the  most  important  is 
Actenstiicke,  die  landstdndischen  Anklagen  wider  den  Kur/iirst- 
lichen  hessischen  Staatsminister  Hassenpflug.  Ein  Beitrag  zur 
Zeitgeschichte  und  zum  neueren  deutschen  Staatsrcchte,  anonym. 
(Stuttgart  and  Tubingen,  1836).  He  was  twice  married,  his 
first  wife  being  the  sister  of  the  brothers  Grimm.  His  son  Karl 

Hassenpflug  (1824-1890)  was  a  distinguished  sculptor. 
See  the  biography  by  Wippermann  in  Allgemeine  deutsche  Bio- 

graphic, with  authorities. 

HASTINAPUR,  an  ancient  city  of  British  India,  in  the  Meerut 
district  of  the  United  Provinces,  lying  on  the  bank  of  a  former 
bed  of  the  Ganges,  22  m.  N.E.  of  Meerut.  It  formed  the  capital 
of  the  great  Pandava  kingdom,  celebrated  in  the  Mahabhdrata, 
and  probably  one  of  the  earliest  Aryan  settlements  outside  the 
Punjab.  Tradition  points  to  a  group  of  shapeless  mounds  as 
the  residence  of  the  Lunar  princes  of  the  house  of  Bharata  whose 
deeds  are  commemorated  in  the  great  national  epic.  After  the 
conclusion  of  the  famous  war  which  forms  the  central  episode 
of  that  poem,  Hastinapur  remained  for  some  time  the  metropolis 
of  the  descendants  of  Parikshit,  but  the  town  was  finally  swept 
away  by  a  flood  of  the  Ganges,  and  the  capital  was  transferred 
to  Kausambi. 
HASTINGS,  a  famous  English  family.  JOHN,  BARON  HASTINGS 

(c.  1262-0.  1313),  was  a  son  of  Sir  Henry  de  Hastings  (d.  1268), 
who  was  summoned  to  parliament  as  a  baron  by  Simon  de 

Montfort  in  1264.  Having  joined  Montfort's  party  Sir  Henry 
led  the  Londoners  at  the  battle  of  Lewes  and  was  taken  prisoner 
at  Evesham.  After  his  release  he  continued  his  opposition 
to  Henry  III.;  he  was  among  those  who  resisted  the  king  at 
Kenilworth,  and  after  the  issue  of  the  Dictum  de  Kenilworlh 
he  commanded  the  remnants  of  the  baronial  party  when  they 
made  their  last  stand  in  the  isle  of  Ely,  submitting  to  Henry  in 
July  1267.  His  younger  son,  Edmund,  was  specially  noted  for 
his  military  services  in  Scotland  during  the  reign  of  Edward  I. 
John  Hastings  married  Isabella  (d.  1305),  daughter  of  William 
de  Valence,  earl  of  Pembroke,  a  half-brother  of  Henry  III., 
and  fought  in  Scotland  and  in  Wales.  Through  his  mother, 
Joanna  de  Cantilupe,  he  inherited  the  extensive  lordship  of 
Abergavenny,  hence  he  is  sometimes  referred  to  as  lord  of 
Bergavenny,  and  in  1295  he  was  summoned  to  parliament  as 
a  baron.  Before  this  date,  however,  he  had  come  somewhat 
prominently  to  the  front.  His  paternal  grandmother,  Ada, 
was  a  younger  daughter  of  David,  earl  of  Huntingdon,  and  a 
niece  of  the  Scottish  king,  William  the  Lion;  and  in  1290  when 
Margaret,  the  maid  of  Norway,  died,  Hastings  came  forward 
as  a  claimant  for  the  vacant  throne.  Although  unsuccessful 
in  the  matter  he  did  not  swerve  from  his  loyalty  to  Edward  I. 
He  fought  constantly  either  in  France  or  in  Scotland;  he  led 

the  bishop  of  Durham's  men  at  the  celebrated  siege  of  Carlaverock 
castle  in  1300;  and  with  his  brother  Edmund  he  signed  the 
letter  which  in  1301  the  English  barons  sent  to  Pope  Boniface 
VIII.  repudiating  papal  interference  in  the  affairs  of  Scotland; 
on  two  occasions  he  represented  the  king  in  Aquitaine.  Hastings 
died  in  1312  or  1313.  His  second  wife  was  Isabella,  daughter 
of  the  elder  Hugh  le  Despenser.  Hastings,  who  was  one  of  the 
most  wealthy  and  powerful  nobles  of  his  time,  stood  high  in  the 
regard  of  the  king  and  is  lauded  by  the  chroniclers. 

His  eldest  son  JOHN  (d.  1325),  who  succeeded  to  the  barony, 
was  the  father  of  Laurence  Hastings,  who  was  created  earl  of 
Pembroke  in  1339,  the  earls  of  Pembroke  retaining  the  barony 
of  Hastings  until  1389.  A  younger  son  by  a  second  marriage, 
Sir  Hugh  Hastings  (c.  1307-1347),  saw  a  good  deal  of  military 

service  in  France;  his  portrait  and  also  that  of  his  wife  may 
still  be  seen  on  the  east  window  of  Elsing  church,  which  contains 
a  beautiful  brass  to  his  memory. 

On  the  death  of  John,  the  third  and  last  earl  of  Pembroke 

of  the  Hastings  family,  in  1389,  Sir  Hugh's  son  JOHN  had, 
according  to  a  decision  of  the  House  of  Lords  in  1840,  a  title 
to  the  barony  of  Hastings,  but  he  did  not  prosecute  his  claim 
and  he  died  without  sons  in  1393.  However  his  grand-nephew 
and  heir,  Hugh  (d.  1396),  claimed  the  barony,  which  was  also 
claimed  by  Reginald,  Lord  Grey  of  Ruthyn.  Like  the  earls  of 
Pembroke,  Grey  was  descended  through  his  grandmother, 
Elizabeth  Hastings,  from  John,  Lord  Hastings,  by  his  first  wife; 

Hugh,  on  the  other  hand,  was  descended  from  John's  second  wife. 
After  Hugh's  death  his  brother,  Sir  Edward  Hastings  (c.  1382- 
1438),  claimed  the  barony,  and  the  case  as  to  who  should  bear 
the  arms  of  the  Hastings  family  came  before  the  court  of  chivalry . 
In  1410  it  was  decided  in  favour  of  Grey,  who  thereupon  assumed 
the  arms.  Both  disputants  still  claimed  the  barony,  but  the 
view  seems  to  have  prevailed  that  it  had  fallen  into  abeyance 
in  1389.  Sir  Edward  was  imprisoned  for  refusing  to  pay  his 

rival's  costs,  and  he  was  probably  still  in  prison  when  he  died  in 
January  1438.  After  his  death  the  Hastings  family,  which 
became  extinct  during  the  i6th  century,  tacitly  abandoned  the 
claim  to  the  barony.  Then  in  1840  the  title  was  revived  in 
favour  of  Sir  Jacob  Astley,  Bart.  (1797-1859),  who  derived  his 
claim  from  a  daughter  of  Sir  Hugh  Hastings  who  died  in  1540. 

Sir  Jacob's  descendant,  Albert  Edward  (b.  1882),  became  2ist Baron  Hastings  in  1904. 

A  distant  relative  of  the  same  family  was  William,  Baron 

Hastings  (c.  1430-1483),  a  son  of  Sir  Leonard  Hastings  (d.  1455). 
He  became  attached  to  Edward  IV.,  whom  he  served  before  his 
accession  to  the  throne,  and  after  this  event  he  became  master  of 

the  mint,  chamberlain  of  the  royal  household  and  one  of  the  king's 
most  trusted  advisers.  Having  been  made  a  baron  in  1461,  he 
married  Catherine,  daughter  of  Richard  Neville,  earl  of  Salisbury, 
and  was  frequently  sent  on  diplomatic  errands  to  Burgundy  and 

elsewhere.  He  was  faithful  to  Edward  IV.  during  the  king's  exile 
in  the  winter  of  1470-1471,  and  after  his  return  he  fought  for 
him  at  Barnet  and  at  Tewkesbury ;  he  has  been  accused  of  taking 

part  in  the  murder  of  Henry  VI. 's  son,  prince  Edward,  after  the 
latter  battle.  Hastings  succeeded  his  sovereign  in  the  favour  of 
JaneShore.  He  was  made  captain  of  Calais  in  1471, and  waswith 
Edward  IV.  when  he  met  Louis  XI.  of  France  at  Picquigny  in  147  5, 
on  which  occasion  he  received  gifts  from  Louis  and  from  Charles 

the  Bold  of  Burgundy.  After  Edward  IV. 's  death  Hastings  be- 
haved in  a  somewhat  undecided  manner.  He  disliked  the  queen, 

Elizabeth  Woodville,  but  he  refused  to  ally  himself  with  Richard, 
duke  of  Gloucester,  afterwards  King  Richard  III.  Suddenly 
Richard  decided  to  get  rid  of  him,  and  during  a  meeting  of  the 
council  on  the  i3th  of  June  1483  he  was  seized  and  at  once  put 
to  death.  This  dramatic  incident  is  related  by  Sir  Thomas  More 
in  his  History  of  Richard  7//.,and  has  been  worked  by  Shakespeare 
into  his  play  Richard  HI.  Hastings  is  highly  praised  by  his 
friend  Philippe  de  Commines,  and  also  by  More.  He  left  a  son, 

Edward  (d.  1 508) ,  the  father  of  George,  Baron  Hastings  (c.  1488- 
1545),  who  was  created  earl  of  Huntingdon  (q.v.)  in  1529. 
When  Francis,  loth  earl  of  Huntingdon,  died  in  October  1789, 

the  barony  of  Hastings  passed  to  his  sister  Elizabeth  (1731-1 808) , 
wife  of  John  Rawdon,  earl  of  Moira,  and  from  her  it  came  to  her 
son  Francis  Rawdon-Hastings  (see  below),  who  was  created 
marquess  of  Hastings  in  1817. 
HASTINGS,  FRANCIS  RAWDON-HASTINGS,  ist  MARQUESS 

OF  (1754-1826),  British  soldier  and  governor-general  of  India, 
born  on  the  9th  of  December  1754,  was  the  son  of  Sir  John 
Rawdon  of  Moira  in  the  county  of  Down,  4th  baronet,  who  was 
created  Baron  Rawdon  of  Moira,  and  afterwards  earl  of  Moira, 
in  the  Irish  peerage.  His  mother  was  the  Lady  Elizabeth 
Hastings,  daughter  of  Theophilus,  9th  earl  of  Huntingdon. 
Lord  Rawdon,  as  he  was  then  called,  was  educated  at  Harrow 
and  Oxford,  and  joined  the  army  in  1771  as  ensign  in  the  isth 
foot.  His  life  henceforth  was  entirely  spent  in  the  service  of  his 
country,  and  may  be  divided  into  four  periods:  from  1775  to 
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1782  he  was  engaged  with  much  distinction  in  the  American  war; 
from  1783  to  1813  he  held  various  high  appointments  at  home, 
and  took  an  active  part  in  the  business  of  the  House. of  Lords; 
from  1813  to  1823  was  the  period  of  his  labours  in  India;  after 

retiring  from  which,  in  the  last  years  of  his  life  (1824-1826),  he 
was  governor  of  Malta. 

In  America  Rawdon  served  at  the  battles  of  Bunker  Hill, 
Brooklyn,  White  Plains,  Monmouth  and  Camden,  at  the  attacks 
on  Forts  Washington  and  Clinton,  and  at  the  siege  of  Charleston. 
In  fact  he  was  engaged  in  many  important  operations  of  the  war. 
Perhaps  his  most  noted  achievements  were  the  raising  of  a 
corps  at  Philadelphia,  called  the  Irish  Volunteers,  who  under  him 
became  famous  for  their  fighting  qualities,  and  the  victory  of 

Hobkirk's  Hill,  which,  in  command  of  only  a  small  force,  he 
gained  by  superior  military  skill  and  determination  against  a 
much  larger  body  of  Americans.  In  1781  he  was  invalided.  The 
vessel  in  which  he  returned  to  England  was  captured  and  carried 
into  Brest.  He  was  speedily  released,  and  on  his  arrival  in 
England  was  much  honoured  by  George  III.,  who  created  him 
an  English  peer  (Baron  Rawdon)  in  March  1783.  In  1789  his 
mother  succeeded  to  the  barony  of  Hastings,  and  Rawdon  added 
the  surname  of  Hastings  to  his  own. 

In  1793  Rawdon  succeeded  his  father  as  earl  of  Moira.  In 
1794  he  was  sent  with  7000  men  to  Ostend  to  reinforce  the  duke 
of  York  and  the  allies  in  Flanders.  The  march  by  which  he 
effected  a  junction  was  considered  extraordinary.  In  1803  he 

was  appointed  commander-in-chief  in  Scotland,  and  in  1804  he 
married  Flora  Mure  Campbell,  countess  of  Loudoun  in  her  own 
right.  When  Fox  and  Grenville  came  into  power  in  1806,  Lord 
Moira,  who  had  always  voted  with  them,  received  the  place  of 
master-general  of  the  ordnance.  He  was  now  enabled  to  carry 
a  philanthropic  measure,  of  which  from  his  first  entry  into  the 
House  of  Lords  he  had  been  a  great  promoter,  namely,  the  Debtor 
and  Creditor  Bill  for  relief  of  poor  debtors.  Ireland  was  another 
subject  to  which  he  had  given  particular  attention:  in  1797  there 
was  published  a  Speech  by  Lord  Moira  on  the  Dreadful  and  Alarm- 

ing State  of  Ireland.  Lord  Moira's  sound  judgment  on  public 
affairs,  combined  with  his  military  reputation  and  the  upright- 

ness of  his  character,  won  for  him  a  high  position  among  the 
statesmen  of  the  day,  and  he  gained  an  additional  prestige  from 
his  intimate  relations  with  the  prince  of  Wales.  As  a  mark  of 

the  regent's  regard  Lord  Moira  received  the  order  of  the  Garter 
in  1812,  and  in  the  same  year  was  appointed  governor-general 
of  Bengal  and  commander-in-chief  of  the  forces  in  India.  He 
landed  at  Calcutta,  and  assumed  office  in  succession  to  Lord 
Minto  in  October  1813.  One  of  the  chief  questions  which  awaited 
him  was  that  of  relations  with  the  Gurkha  state  of  Nepal.  The 
Gurkhas,  a  brave  and  warlike  little  nation,  failing  to  extend 
their  conquests  in  the  direction  of  China,  had  begun  to  encroach 
on  territories  held  or  protected  by  the  East  India  Company; 
especially  they  had  seized  the  districts  of  Batwal  and  Seoraj, 
in  the  northern  part  of  Oudh,  and  when  called  upon  to  relinquish 
these,  they  deliberately  elected  (April  1814)  to  go  to  war  rather 
than  do  so.  Lord  Moira,  having  travelled  through  the  northern 
provinces  and  fully  studied  the  question,  declared  war  against 

Nepal  (November  1814).  The  enemy's  frontier  was  600  m.  long, 
and  Lord  Moira,  who  directed  the  plan  of  the  campaign,  resolved 

to  act  offensively  along  the  whole  line.  It  was  an  anxious  under- 
taking, because  the  native  states  of  India  were  all  watching  the 

issue  and  waiting  for  any  serious  reverse  to  the  English  to  join 
against  them.  At  first  all  seemed  to  go  badly,  as  the  British 
officers  despised  the  enemy,  and  the  sepoys  were  unaccustomed 
to  mountain  warfare,  and  thus  alternate  extremes  of  rashness 
and  despondency  were  exhibited.  But  this  rectified  itself  in 
time,  especially  through  the  achievements  of  General  (afterwards 
Sir  David)  Ochterlony,  who  before  the  end  of  1815  had  taken  all 
the  Gurkha  posts  to  the  west,  and  early  in  1816  was  advancing 
victoriously  within  50  m.  of  Khatmandu,  the  capital.  The 
Gurkhas  now  made  peace;  they  abandoned  the  disputed  districts, 
ceded  some  territory  to  the  British,  and  agreed  to  receive  a 
British  resident.  For  his  masterly  conduct  of  these  affairs  Lord 
Moira  was  created  marquess  of  Hastings  in  February  1817. 

He  had  now  to  deal  with  internal  dangers.  A  combination  of 
Mahratta  powers  was  constantly  threatening  the  continuance 
of  British  rule,  under  the  guise  of  plausible  assurances  severally 
given  by  the  peshwa,  Sindhia,  Holkar  and  other  princes.  At 
the  same  time  the  existence  of  the  Pindari  state  was  not  only 
dangerous  to  the  British,  as  being  a  warlike  power  always  ready 
to  turn  against  them,  but  it  was  a  scourge  to  India  itself.  In 
1816,  however,  the  Pindaris  entered  British  territory  in  the 
Northern  Circars,  where  they  destroyed  339  villages.  On  this, 
permission  was  obtained  to  act  for  their  suppression.  Before 
the  end  of  1817  the  preparations  of  Lord  Hastings  were  com- 

pleted, when  the  peshwa  suddenly  broke  into  war,  and  the 
British  were  opposed  at  once  to  the  Mahratta  and  Pindari  powers, 
estimated  at  200,000  men  and  500  guns.  Both  were  utterly 
shattered  in  a  brief  campaign  of  four  months  (1817-18).  The 

peshwa's  dominions  were  annexed,  and  those  of  Sindhia,  Holkar, 
and  the  raja  of  Berar  lay  at  the  mercy  of  the  governor-general, 
and  were  saved  only  by  his  moderation.  Thus,  after  sixty  years 
from  the  battle  of  Plassey,  the  supremacy  of  British  power  in 
India  was  effectively  established.  The  Pindaris  had  ceased  to 
exist,  and  peace  and  security  had  been  substituted  for  misery 
and  terror. 

"  It  is  a  proud  phrase  to  use,"  said  Lord  Hastings,  "  but  it  is  a 
true  one,  that  we  have  bestowed  blessings  upon  millions.  Nothing 
can  be  more  delightful  than  the  reports  I  receive  of  the  sensibility 
manifested  by  the  inhabitants  to  this  change  in  their  circumstances. 
The  smallest  detachment  of  our  troops  cannot  pass  through  that 
district  without  meeting  everywhere  eager  and  exulting  gratula- 
tions,  the  tone  of  which  proves  them  to  come  from  glowing  hearts. 
Multitudes  of  people  have,  even  in  this  short  interval,  come  from 
the  hills  and  fastnesses  in  which  they  had  sought  refuge  for  years, 
and  have  reoccupied  their  ancient  deserted  villages.  The  plough- 

share is  again  in  every  quarter  turning  up  a  soil  which  had  for 
many  seasons  never  been  stirred,  except  by  the  hoofs  of  predatory 

cavalry." 
While  the  natives  of  India  appreciated  the  results  of  Lord 

Hastings's  achievements,  the  court  of  directors  grumbled  at  his 
having  extended  British  territory.  They  also  disliked  and 
opposed  his  measures  for  introducing  education  among  the 
natives  and  his  encouraging  the  freedom  of  the  press.  In  1819 
he  obtained  the  cession  by  purchase  of  the  island  of  Singapore. 
In  finance  his  administration  was  very  successful,  as  notwith- 

standing the  expenses  of  his  wars  he  showed  an  annual  surplus 
of  two  millions  sterling.  Brilliant  and  beneficent  as  his  career 
had  been,  Lord  Hastings  did  not  escape  unjust  detraction.  His 
last  years  of  office  were  embittered  by  the  discussions  on  a  matter 
notorious  at  the  time,  namely,  the  affairs  of  the  banking-house 
of  W.  Palmer  and  Company.  The  whole  affair  was  mixed 
up  with  insinuations  against  Lord  Hastings,  especially  charging 
him  with  having  been  actuated  by  favouritism  towards  one  of 

the  partners  in  the  firm.  From  imputations  which  were  incon- 
sistent with  his  whole  character  he  has  subsequently  been 

exonerated.  But  while  smarting  under  them  he  tendered  his 
resignation  in  1821,  though  he  did  not  leave  India  till  the  first 
day  of  1823.  He  was  much  exhausted  by  the  arduous  labours 
which  for  more  than  nine  years  he  had  sustained.  Among  his 

characteristics  it  is  mentioned  that  "  his  ample  fortune 
absolutely  sank  under  the  benevolence  of  his  nature  ";  and, 
far  from  having  enriched  himself  in  the  appointment  of  governor- 
general,  he  returned  to  England  in  circumstances  which  obliged 
him  still  to  seek  public  employment.  In  1824  he  received  the 
comparatively  small  post  of  governor  of  Malta,  in  which  island 
he  introduced  many  reforms  and  endeared  himself  to  the  in- 

habitants. He  died  on  the  28th  of  November  1826,  leaving  a 
request  that  his  right  hand  should  be  cut  off  and  preserved  till 
the  death  of  the  marchioness  of  Hastings,  and  then  be  interred 
in  her  coffin. 

Hastings  was  succeeded  by  his  son,  Francis  George  Augustus 

(1808-1844),  who  in  1840  succeeded  through  his  mother  to  the 
earldom  of  Loudoun.  When 'his  second  son,  Henry  Weysford, 
the  4th  marquess,  died  childless  on  the  icth  of  November  1868 
the  marquessate  became  extinct;  the  earldom  of  Loudoun 
devolved  upon  his  sister,  Edith  Mary  (d.  1874),  wife  of  Charles 
Frederick  Abney-Hastings,  afterwards  Baron  Donington;  the 
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barony  of  Hastings,  which  fell  into  abeyance,  was  also  revived 
in  1871  in  her  favour. 

See  Ross-of-Bladensburg,  The  Marquess  of  Hastings  ("  Rulers  of 
India  "  series)  (1893) ;  and  Private  Journal  cf  the  Marquess  of 
Hastings,  edited  by  his  daughter,  the  marchioness  of  Bute  (1858). 

HASTINGS,  FRANK  ABNEY  (1794-1828),  British  naval 
officer  and  Philhellene,  was  the  son  of  Lieut. -general  Sir  Charles 
Hastings,  a  natural  son  of  Francis  Hastings,  tenth  earl  of 
Huntingdon.  He  entered  the  navy  in  1805,  and  was  in  the 

"  Neptune  "  (100)  at  the  battle  of  Trafalgar;  but  in  iSzoa  quarrel 
with  his  flag  captain  led  to  his  leaving  the  service.  The  revolu- 

tionary troubles  of  the  time  offered  chances  of  foreign  employ- 
ment. Hastings  spent  a  year  on  the  continent  to  learn  French, 

and  sailed  for  Greece  on  the  i2th  of  March  1822  from  Marseilles. 
On  the  3rd  of  April  he  reached  Hydra.  For  two  years  he  took 
part  in  the  naval  operations  of  the  Greeks  in  the  Gulf  of  Smyrna 
and  elsewhere.  He  saw  that  the  light  squadrons  of  the  Greeks 
must  in  the  end  be  overpowered  by  the  heavier  Turkish  navy, 
clumsy  as  it  was;  and  in  1823  he  drew  up  and  presented  to 
Lord  Byron  a  very  able  memorandum  which  he  laid  before  the 
Greek  government  in  1824.  This  paper  is  of  peculiar  interest 
apart  from  its  importance  in  the  Greek  insurrection,  for  it 
contains  the  germs  of  the  great  revolution  which  has  since 
been  effected  in  naval  gunnery  and  tactics.  In  substance  the 
memorandum  advocated  the  use  of  steamers  in  preference  to 
sailing  ships,  and  of  direct  fire  with  shells  and  hot  shot,  as  a  more 
trustworthy  means  of  destroying  the  Turkish  fleet  than  fire-ships. 

It  will  be  found  in  Finlay's  History  of  the  Greek  Revolution, 
vol.  ii.  appendix  i.  The  application  of  Hastings's  ideas  led 
necessarily  to  the  disuse  of  sailing  ships,  and  the  introduction 
of  armour.  The  incompetence  of  the  Greek  government  and 
the  corrupt  waste  of  its  resources  prevented  the  full  application 

of  Hastings's  bold  and  far-seeing  plans.  But  largely  by  the  use 
of  his  own  money,  of  which  he  is  said  to  have  spent  £7000,  he 
was  able  to  some  extent  to  carry  them  out.  In  1824  he  came 
to  England  to  obtain  a  steamer,  and  in  1825  he  had  fitted  out  a 

small  steamer  named  the  "  Karteria  "  (Perseverance),  manned 
by  Englishmen,  Swedes  and  Greeks,  and  provided  with  apparatus 
for  the  discharge  of  shell  and  hot  shot.  He  did  enough  to  show 
that  if  his  advice  had  been  vigorously  followed  the  Turks  would 
have  been  driven  off  the  sea  long  before  the  date  of  the  battle 
of  Navarino.  The  great  effect  produced  by  his  shells  in  an 
attack  on  the  sea-line  of  communication  of  the  Turkish  army, 
then  besieging  Athens  at  Oropus  and  Volo  in  March  and  April 
1827,  was  a  clear  proof  that  much  more  could  have  been  done. 
Military  mismanagement  caused  the  defeat  of  the  Greeks  round 
Athens.  But  Hastings,  in  co-operation  with  General  Sir  R. 
Church  (q.v.),  shifted  the  scene  of  the  attack  to  western  Greece. 
Here  his  destruction  of  a  small  Turkish  squadron  at  Salona  Bay 
in  the  Gulf  of  Corinth  (29th  of  September  1827)  provoked 
Ibrahim  Pasha  into  the  aggressive  movements  which  led  to  the 
destruction  of  his  fleet  by  the  allies  at  Navarino  (q.v.)  on  the 
2oth  of  October  1827.  On  the  25th  of  May  1828  he  was  wounded 
in  an  attack  on  Anatolikon,  and  he  died  in  the  harbour  of  Zante 
on  the  ist  of  June.  General  Gordon,  who  served  in  the  war 

and  wrote  its  history,  says  of  him:  "  If  ever  there  was  a 
disinterested  and  really  useful  Philhellene  it  was  Hastings. 
He  received  no  pay,  and  had  expended  most  of  his  slender 

fortune  in  keeping  the  '  Karteria  '  afloat  for  the  last  six  months. 
His  ship,  too,  was  the  only  one  in  the  Greek  navy  where  regular 

discipline  was  maintained." 
See  Thomas  Gordon,  History  of  the  Greek  Revolution  (London, 

1832);  George  Finlay,  History  of  the  Greek  Revolution  (Edinburgh, 
1861). 

HASTINGS,  WARREN  (1732-1818),  the  first  governor-general 
of  British  India,  was  born  on  the  6th  of  December  1732  in  the 
little  hamlet  of  Churchill  in  Oxfordshire.  He  came  of  a  family 
which  had  been  settled  for  many  generations  in  the  adjoining 
village  of  Daylesford;  but  his  great-grandfather  had  sold  the 
ancestral  manor-house,  and  his  grandfather  had  been  unable 
to  maintain  himself  in  possession  of  the  family  living.  His 
mother  died  a  few  days  after  giving  him  birth;  his  father, 

55 
Pynaston  Hastings,  drifted  away  to  perish  obscurely  in  the  West 
Indies.  Thus  unfortunate  in  his  birth,  young  Hastings  received 
the  elements  of  education  at  a  charity  school  in  his  native  village. 
At  the  age  of  eight  he  was  taken  in  charge  by  an  elder  brother 
of  his  father,  Howard  Hastings,  who  held  a  post  in  the  customs. 
After  spending  two  years  at  a  private  school  at  Newington  Butts, 
he  was  moved  to  Westminster,  where  among  his  contemporaries 
occur  the  names  of  Lord  Thurlow  and  Lord  Shelburne,  Sir 
Elijah  Impey,  and  the  poets  Cowper  and  Churchill.  In  1749, 
when  his  headmaster  Dr  Nichols  was  already  anticipating  for  him 
a  successful  career  at  the  university,  his  uncle  died,  leaving  him 
to  the  care  of  a  distant  kinsman, Mr  Creswicke,  who  was  afterwards 
in  the  direction  of  the  East  India  Company;  and  he  determined 

to  send  his  ward  to  seek  his  fortune  as  a  "  writer  "  in  Bengal. 
When  Hastings  landed  at  Calcutta  in  October  1750  the  affairs 

of  the  East  India  Company  were  at  a  low  ebb.  Throughout  the 
entire  south  of  the  peninsula  French  influence  was  predominant. 
The  settlement  of  Fort  St  George  or  Madras,  captured  by  force 
of  arms,  had  only  recently  been  restored  in  accordance  with  a 
clause  of  the  peace  of  Aix-la-Chapelle.  The  organizing  genius  of 
Dupleix  everywhere  overshadowed  the  native  imagination,  and 
the  star  of  Clive  had  scarcely  yet  risen  above  the  horizon.  The 
rivalry  between  the  English  and  the  French,  which  had  already 
convulsed  the  south,  did  not  penetrate  to  Bengal.  That  province 
was  under  the  able  government  of  Ali  Vardi  Khan,  who 
peremptorily  forbade  the  foreign  settlers  at  Calcutta  and  Chander- 
nagore  to  introduce  feuds  from  Europe.  The  duties  of  a  young 

"  writer  "  were  then  such  as  are  implied  in  the  name.  At  an 
early  date  Hastings  was  placed  in  charge  of  an  aurang  or  factory 
in  the  interior,  where  his  duties  would  be  to  superintend  the 
weaving  of  silk  and  cotton  goods  under  a  system  of  money 
advances.  In  1753  he  was  transferred  to  Cossimbazar,  the 
river-port  of  the  native  capital  of  Murshidabad.  In  1756  the 
old  nawab  died,  and  was  succeeded  by  his  grandson  Suraj- 
ud-Dowlah,  a  young  madman  of  19,  whose  name  is  indelibly 
associated  with  the  tragedy  of  the  Black  Hole.  When  that 
passionate  youn^  prince,  in  revenge  for  a  fancied  wrong,  resolved 
to  drive  the  English  out  of  Bengal,  his  first  step  was  to  occupy 
the  fortified  factory  at  Cossimbazar,  and  make  prisoners  of 
Hastings  and  his  companions.  Hastings  was  soon  released  at  the 
intercession  of  the  Dutch  resident,  and  made  use  of  his  position 
at  Murshidabad  to  open  negotiations  with  the  English  fugitives 
at  Falta,  the  site  of  a  Dutch  factory  near  the  mouth  of  the  Hugli. 
In  later  days  he  used  to  refer  with  pride  to  his  services  on  this 
occasion,  when  he  was  first  initiated  into  the  wiles  of  Oriental 
diplomacy.  After  a  while  he  found  it  necessary  to  fly  from  the 
Mahommedan  court  and  join  the  main  body  of  the  English  at 
Falta.  When  the  relieving  force  arrived  from  Madras  under 
Colonel  Clive  and  Admiral  Watson,  Hastings  enrolled  himself  as 
a  volunteer,  and  took  part  in  the  action  which  led  to  the  recovery 

of  Calcutta.  Clive  showed  his  appreciation  of  Hastings's  merits 
by  appointing  him  in  1758  to  the  important  post  of  resident  at 
the  court  of  Murshidabad.  It  was  there  that  he  first  came  into 

collision  with  the  Bengali  Brahman,  Nuncomar,  whose  sub- 
sequent fate  has  supplied  more  material  for  controversy  than  any 

other  episode  in  his  career.  During  his  three  years  of  office  as 
resident  he  was  able  to  render  not  a  few  valuable  services  to  the 

Company;  but  it  is  more  important  to  observe  that  his  name 
nowhere  occurs  in  the  official  lists  of  those  who  derived  pecuniary 
profit  from  the  necessities  and  weakness  of  the  native  court.  In 

1761  he  was  promoted  to  be  member  of  council,  under  the  presi- 
dency of  Mr  Vansittart,  who  had  been  introduced  by  Clive  from 

Madras.  The  period  of  Vansittart's  government  has  been  truly 
described  as  "  the  most  revolting  page  of  our  Indian  history." 
The  entire  duties  of  administration  were  suffered  to  remain  in 
the  hands  of  the  nawab,  while  a  few  irresponsible  English  traders 
had  drawn  to  themselves  all  real  power.  The  members  of 
council,  the  commanders  of  the  troops,  and  the  commercial 
residents  plundered  on  a  grand  scale.  The  youngest  servant  of 
the  Company  claimed  the  right  of  trading  on  his  own  account, 
Free  from  taxation  and  from  local  jurisdiction,  not  only  for  him- 

self but  also  for  every  native  subordinate  whom  he  might  permit 
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to  use  his  name.  It  was  this  exemption,  threatening  the  very 
foundations  of  the  Mussulman  government,  that  finally  led  to  a 
rupture  with  the  nawab.  Macaulay,  in  his  celebrated  essay,  has 

said  that  "  of  the  conduct  of  Hastings  at  this  time  little  is  known." 
As  a  matter  of  fact,  the  book  which  Macaulay  was  professing  to 
review  describes  at  length  the  honourable  part  consistently 
taken  by  Hastings  in  opposition  to  the  great  majority  of  the 
council.  Sometimes  in  conjunction  only  with  Vansittart,  some- 

times absolutely  alone,  he  protested  unceasingly  against  the 
policy  and  practices  of  his  colleagues.  On  one  occasion  he  was 

stigmatized  in  a  minute  by  Mr  Batson  with  "  having  espoused 
the  nawab's  cause,  and  as  a  hired  solicitor  defended  all  his  actions, 
however  dishonourable  and  detrimental  to  the  Company."  An 
altercation  ensued.  Batson  gave  him  the  lie  and  struck  him  in 
the  council  chamber.  When  war  was  actually  begun,  Hastings 
officially  recorded  his  previous  resolution  to  have  resigned,  in 
order  to  repudiate  responsibility  for  measures  which  he  had 
always  opposed.  Waiting  only  for  the  decisive  victory  of  Buxar 
over  the  allied  forces  of  Bengal  and  Oudh,  he  resigned  his  seat 
and  sailed  for  England  in  November  1764. 

After  fourteen  years'  residence  in  Bengal  Hastings  did  not 
return  home  a  rich  man,  estimated  by  the  opportunities  of  his 
position.  According  to  the  custom  of  the  time  he  had  augmented 
his  slender  salary  by  private  trade.  At  a  later  date  he  was 
charged  by  Burke  with  having  taken  up  profitable  contracts  for 

supplying  bullocks  for  the  use  of  the  Company's  troops.  It  is 
admitted  that  he  conducted  by  means  of  agents  a  large  business 
in  timber  in  the  Gangetic  Sundarbans.  When  at  Falta  he  had 
married  Mrs  Buchanan,  the  widow  of  an  officer.  She  bore  him 
two  children,  of  whom  one  died  in  infancy  at  Murshidabad,  and 
was  shortly  followed  to  the  grave  by  her  mother.  Their  common 
gravestone  is  in  existence  at  the  present  day,  bearing  date 
July  n,  1759.  The  other  child,  a  son,  was  sent  to  England,  and 

also  died  shortly  before  his  father's  return.  While  at  home 
Hastings  is  said  to  have  attached  himself  to  literary  society; 
and  it  may  be  inferred  from  his  own  letters  that  he  now  made  the 
personal  acquaintance  of  Samuel  Johnson  and  Lord  Mansfield. 
In  1766  he  was  called  upon  to  give  evidence  before  a  committee 
of  the  House  of  Commons  upon  the  affairs  of  Bengal.  The  good 
sense  and  clearness  of  the  views  which  he  expressed  caused 
attention  to  be  paid  to  his  desire  to  be  again  employed  in  India. 
His  pecuniary  affairs  were  embarrassed,  partly  from  the  liberality 
with  which  he  had  endowed  his  few  surviving  relatives.  The 
great  influence  of  Lord  Clive  was  also  exercised  on  his  behalf. 
At  last,  in  the  winter  of  1768,  he  received  the  appointment  of 
second  in  council  at  Madras.  Among  his  companions  on  his 
voyage  round  the  Cape  were  the  Baron  Imhoff,  a  speculative 
portrait-painter,  and  his  wife,  a  lady  of  some  personal  attractions 
and  great  social  charm,  who  was  destined  henceforth  to  be 

Hastings's  lifelong  companion.  Of  his,  two  years'  work  at  Madras 
it  is  needless  to  speak  in  detail.  He  won  the  good-will  of  his 

employers  *by  devoting  himself  to  the  improvement  of  their 
manufacturing  business,  and  he  kept  his  hands  clean  from  the 
prevalent  taint  of  pecuniary  transactions  with  the  nawab  of  the 
Carnatic.  One  fact  of  some  interest  is  not  generally  known. 
He  drew  up  a  scheme  for  the  construction  of  a  pier  at  Madras, 
to  avoid  the  dangers  of  landing  through  the  surf,  and  instructed 
his  brother-in-law  in  England  to  obtain  estimates  from  the 
engineers  Brindley  and  Smeaton. 

In  the  beginning  of  1772  his  ambition  was  stimulated  by  the 
nomination  to  the  second  place  in  council  in  Bengal  with  a 
promise  of  the  reversion  of  the  governorship  when  Mr  Cartier 
should  retire.  Since  his  departure  from  Bengal  in  1764  the 
situation  of  affairs  in  that  settlement  had  scarcely  improved. 
The  second  governorship  of  Clive  was  marked  by  the  transfer 
of  the  diviani  or  financial  administration  from  the  Mogul  emperor 
to  the  Company,  and  by  the  enforcement  of  stringent  regulations 
against  the  besetting  sin  of  peculation.  But  Clive  was  followed 
by  two  inefficient  successors;  and  in  1770  occurred  the  most 
terrible  Indian  famine  on  record,  which  is  credibly  estimated 

to  have  swept  away  one-third  of  the  population.  In  April  1772 
Warren  Hastings  took  his  seat  as  president  of  the  council  at  Fort 

William.  His  first  care  was  to  carry  out  the  instructions  received 
from  home,  and  effect  a  radical  reform  in  the  system  of  govern- 

ment. Clive's  plan  of  governing  through  the  agency  of  the  native 
court  had  proved  a  failure.  The  directors  were  determined  "  to 
stand  forth  as  dvuoan,  and  take  upon  themselves  by  their  own 

servants  the  entire  management  of  the  revenues."  All  the 
officers  of  administration  were  transferred  from  Murshidabad 

to  Calcutta,  which  Hastings  boasted  at  this  early  date  that  he 
would  make  the  first  city  in  Asia.  This  reform  involved  the 
ruin  of  many  native  reputations,  and  for  a  second  time  brought 
Hastings  into  collision  with  the  wily  Brahman,  Nuncomar. 
At  the  same  time  a  settlement  of  the  land  revenue  on  leases  for 

five  years  was  begun,  and  the  police  and  military  systems  of 
the  country  were  placed  upon  a  new  footing.  Hastings  was  a 
man  of  immense  industry,  with  an  insatiable  appetite  for  detail. 
The  whole  of  this  large  series  of  reforms  was  conducted  under 
his  own  personal  supervision,  and  upon  no  part  of  his  multifarious 
labours  did  he  dwell  in  his  letters  home  with  greater  pride. 
As  an  independent  measure  of  economy,  the  stipend  paid  to  the 
titular  nawab  of  Bengal,  who  was  then  a  minor,  was  reduced  by 
one-half — to  sixteen  lakhs  a  year  (say  £160,000).  Macaulay 
imputes  this  reduction  to  Hastings  as  a  characteristic  act  of 
financial  immorality;  but  in  truth  it  had  been  expressly  enjoined 
by  the  court  of  directors,  in  a  despatch  dated  six  months  before 

he  took  up  office.  His  pecuniary  bargains  with  Shuja-ud-Dowlah, 
the  nawab  wazlr  of  Oudh,  stand  on  a  different  basis.  Hastings 
himself  always  regarded  them  as  incidents  in  his  general  scheme 
of  foreign  policy.  The  Mahrattas  at  this  time  had  got  possession 
of  the  person  of  the  Mogul  emperor,  Shah  Alam,  from  whom 
Clive  obtained  the  grant  of  Bengal  in  1765,  and  to  whom  he 
assigned  in  return  the  districts  of  Allahabad  and  Kora  and  a 
tribute  of  £300,000.  With  the  emperor  in  their  camp,  the 
Mahrattas  were  threatening  the  province  of  Oudh,  and 
causing  a  large  British  force  to  be  cantoned  along  the  frontier 
for  its  defence.  Warren  Hastings,  as  a  deliberate  measure  of 
policy,  withheld  the  tribute  due  to  the  emperor,  and  resold 
Allahabad  and  Kora  to  the  wazlr  of  Oudh.  The  Mahrattas 

retreated,  and  all  danger  for  the  time  was  dissipated  by  the 
death  of  their  principal  leader.  The  wazlr  now  bethought  him 
that  he  had  a  good  opportunity  for  satisfying  an  old  quarrel 
against  the  adjoining  tribe  of  Rohillas,  who  had  played  fast  and 
loose  with  him  while  the  Mahratta  army  was  at  hand.  The 
Rohillas  were  a  race  of  Afghan  origin,  who  had  established 
themselves  for  some  generations  in  a  fertile  tract  west  of  Oudh, 
between  the  Himalayas  and  the  Ganges,  which  still  bears  the 
name  of  Rohilkhand.  They  were  not  so  much  the  occupiers  of 
the  soil  as  a  dominant  caste  of  warriors  and  freebooters.  But 

in  those  troubled  days  their  title  was  as  good  as  any  to  be  found 
in  India.  After  not  a  little  hesitation,  Hastings  consented  to 

allow  the  Company's  troops  to  be  used  to  further  the  ambitious 
designs  of  his  Oudh  ally,  in  consideration  of  a  sum  of  money 
which  relieved  the  ever-pressing  wants  of  the  Bengal  treasury. 
The  Rohillas  were  defeated  in  fair  fight.  Some  of  them  fled  the 
country,  and  so  far  as  possible  Hastings  obtained  terms  for 
those  who  remained.  The  fighting,  no  doubt,  on  the  part  of  the 
wazlr  was  conducted  with  all  the  savagery  of  Oriental  warfare ; 
but  there  is  no  evidence  that  it  was  a  war  of  extermination. 

Meanwhile,  the  affairs  of  the  East  India  Company  had  come 
under  the  consideration  of  parliament.  The  Regulating  Act, 

passed  by  Lord  North's  ministry  in  1773,  effected  considerable 
changes  in  the  constitution  of  the  Bengal  government.  The 

council  was  reduced  to  four  members  with  a  governor-general, 
who  were  to  exercise  certain  indefinite  powers  of  control  over  the 
presidencies  of  Madras  and  Bombay.  Hastings  was  named  in 
the  act  as  governor-general  for  a  term  of  five  years.  The  council 
consisted  of  General  Clavering  and  the  Hon.  Colonel  Monson, 
two  third-rate  politicians  of  considerable  parliamentary  influence; 
Philip  Francis  (q.v.),  then  only  known  as  an  able  permanent 
official;  and  Barwell,  of  the  Bengal  Civil  Service.  At  the  same 
time  a  supreme  court  of  judicature  was  appointed,  composed 
of  a  chief  and  three  puisne  judges,  to  exercise  an  indeterminate 
jurisdiction  at  Calcutta.  The  chief-justice  was  Sir  Elijah  Impey, 
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57 already  mentioned  as  a  schoolfellow  of  Hastings  at  Westminster. 

The  whole  tendency  of  the  Regulating  Act  was  to  establish  for 
the  first  time  the  influence  of  the  crown,  or  rather  of  parliament, 
in  Indian  affairs.  The  new  members  of  council  disembarked 
at  Calcutta  on  the  iglh  of  October  1774;  and  on  the  following 

day  commenced  the  long  feud  which  scarcely  terminated  twenty- 
one  years  later  with  the  acquittal  of  Warren  Hastings  by  the 
House  of  Lords.  Macaulay  states  that  the  members  of  council 
were  put  in  ill-humour  because  their  salute  of  guns  was  not 
proportionate  to  their  dignity.  In  a  contemporary  letter 

Francis  thus  expresses  the  same  petty  feeling:  "  Surely  Mr  H. 
might  have  put  on  a  ruffled  shirt."  Taking  advantage  of  an 
ambiguous  clause  in  their  commission,  the  majority  of  the 
council  (for  Harwell  uniformly  sided  with  Hastings)  forthwith 
proceeded  to  pass  in  review  the  recent  measures  of  the  governor- 
general.  All  that  he  had  done  they  condemned;  all  that  they 
could  they  reversed.  Hastings  was  reduced  to  the  position  of  a 
cipher  at  their  meetings.  After  a  time  they  lent  a  ready  ear  to 
detailed  allegations  of  corruption  brought  against  him  by  his 
old  enemy  Nuncomar.  To  charges  from  such  a  source,  and 
brought  in  such  a  manner,  Hastings  disdained  to  reply,  and 
referred  his  accuser  to  the  supreme  court.  The  majority  of  the 
council,  in  their  executive  capacity,  resolved  that  the  governor- 
general  had  been  guilty  of  peculation,  and  ordered  him  to 
refund.  A  few  days  later  Nuncomar  was  thrown  into  prison  on 
a  charge  of  forgery  preferred  by  a  private  prosecutor,  tried  before 
the  supreme  court  sitting  in  bar,  found  guilty  by  a  jury  of 
Englishmen  and  sentenced  to  be  hanged.  Hastings  always 
maintained  that  he  did  not  cause  the  charge  to  be  instituted, 

and  the  legality  of  Nuncomar's  trial  is  thoroughly  proved  by 
Sir  James  Stephen.  The  majority  of  the  council  abandoned 
their  supporter,  who  was  executed  in  due  course.  He  had 
forwarded  a  petition  for  reprieve  to  the  council,  which  Clavering 
took  care  should  not  be  presented  in  time,  and  which  was  subse- 

quently burnt  by  the  common  hangman  on  the  motion  of  Francis. 
While  the  strife  was  at  its  hottest,  Hastings  had  sent  an  agent 
to  England  with  a  general  authority  to  place  his  resignation  in 
the  hands  of  the  Company  under  certain  conditions.  The  agent 
thought  fit  to  exercise  that  authority.  The  resignation  was 
promptly  accepted,  and  one  of  the  directors  was  appointed 
to  the  vacancy.  But  in  the  meantime  Colonel  Monson  had 
died,  and  Hastings  was  thus  restored,  by  virtue  of  his  casting 
vote,  to  the  supreme  management  of  affairs.  He  refused  to 
ratify  his  resignation;  and  when  Clavering  attempted  to  seize 
on  the  governor-generalship,  he  judiciously  obtained  an  opinion 
from  the  judges  of  the  supreme  court  in  his  favour.  From  that 
time  forth,  though  he  could  not  always  command  an  absolute 
majority  in  council,  Hastings  was  never  again  subjected  to 
gross  insult,  and  his  general  policy  was  able  to  prevail. 
A  crisis  was  now  approaching  in  foreign  affairs  which  de- 

manded all  the  experience  and  all  the  genius  of  Hastings  for 
its  solution.  Bengal  was  prosperous,  and  free  from  external 
enemies  on  every  quarter.  But  the  government  of  Bombay  had 
hurried  on  a  rupture  with  the  Mahratta  confederacy  at  a  time 
when  France  was  on  the  point  of  declaring  war  against  England, 
and  when  the  mother-country  found  herself  unable  to  subdue 
her  rebellious  colonists  in  America.  Hastings  did  not  hesitate 
to  take  upon  his  own  shoulders  the  whole  responsibility  of 
military  affairs.  All  the  French  settlements  in  India  were 
promptly  occupied.  On  the  part  of  Bombay,  the  Mahratta  war 
was  conducted  with  procrastination  and  disgrace.  But  Hastings 
amply  avenged  the  capitulation  of  Wargaon  by  the  complete 
success  of  his  own  plan  of  operations.  Colonel  Goddard  with  a 
Bengal  army  marched  across  the  breadth  of  the  peninsula  from 
the  valley  of  the  Ganges  to  the  western  sea,  and  achieved  almost 
without  a  blow  the  conquest  of  Gujarat.  Captain  Popham,  with 
a  small  detachment,  stormed  the  rock  fortress  of  Gwalior,  then 
deemed  impregnable  and  the  key  of  central  India;  and  by  this 
feat  held  in  check  Sindhia,  the  most  formidable  of  the  Mahratta 
chiefs.  The  Bhonsla  Mahratta  raja  of  Nagpur,  whose  dominions 
bordered  on  Bengal,  was  won  over  by  the  diplomacy  of  an 
emissary  of  Hastings.  But  while  these  events  were  taking  place, 

a  new  source  of  embarrassment  had  arisen  at  Calcutta.  The 

supreme  court,  whether  rightly  or  wrongly,  assumed  a  jurisdic- 
tion of  first  instance  over  the  entire  province  of  Bengal.  The 

English  common  law,  with  all  the  absurdities  and  rigours  of  that 
day,  was  arbitrarily  extended  to  an  alien  system  of  society. 
Zaminddrs,  or  government  renters,  were  arrested  on  mesne 

process;  the  sanctity  of  the  zendna,  or  women's  chamber,  as 
dear  to  Hindus  as  to  Mahommedans,  was  violated  by  the  sheriff's 
officer;  the  deepest  feelings  of  the  people  and  the  entire  fabric 
of  revenue  administration  were  alike  disregarded.  On  this  point 
the  entire  council  acted  in  harmony.  Hastings  and  Francis  went 
joint-bail  for  imprisoned  natives  of  distinction.  At  last,  after 
the  dispute  between  the  judges  and  the  executive  threatened  to 
become  a  trial  of  armed  force,  Hastings  set  it  at  rest  by  a  charac- 

teristic stroke  of  policy.  A  new  judicial  office  was  created  in 
the  name  of  the  Company,  to  which  Sir  Elijah  Impey  was 
appointed,  though  he  never  consented  to  draw  the  additional 
salary  offered  to  him.  The  understanding  between  Hastings 
and  Francis,  originating  in  this  state  of  affairs,  was  for  a  short 
period  extended  to  general  policy.  An  agreement  was  come  to 
by  which  Francis  received  patronage  for  his  circle  of  friends, 
while  Hastings  was  to  be  unimpeded  in  the  control  of  foreign 
affairs.  But  a  difference  of  interpretation  arose.  Hastings 

recorded  in  an  official  minute  that  he  had  found  Francis's  private 
and  public  conduct  to  be  "  void  of  truth  and  honour."  They 
met  as  duellists.  Francis  fell  wounded,  and  soon  afterwards 
returned  to  England. 

The  Mahratta  war  was  not  yet  terminated,  but  a  far  more 
formidable  danger  now  threatened  the  English  in  India.  The 
imprudent  conduct  of  the  Madras  authorities  had  irritated 
beyond  endurance  the  two  greatest  Mussulman  powers  in  the 
peninsula,  the  nizam  of  the  Deccan  and  Hyder  Ali,  the  usurper 
of  Mysore,  who  began  to  negotiate  an  alliance  with  the  Mahrattas. 
A  second  time  the  genius  of  Hastings  saved  the  British  empire 
in  the  east.  On  the  arrival  of  the  news  that  Hyder  had  descended 
from  the  highlands  of  Mysore,  cut  to  pieces  the  only  British  army 
in  the  field,  and  swept  the  Carnatic  up  to  the  gates  of  Madras, 
he  at  once  adopted  a  policy  of  extraordinary  boldness.  He 
signed  a  blank  treaty  of  peace  with  the  Mahrattas,  who  were  still 
in  arms,  reversed  the  action  of  the  Madras  government  towards 
the  nizam,  and  concentrated  all  the  resources  of  Bengal  against 
Hyder  Ali.  Sir  Eyre  Coote,  a  general  of  renown  in  former 
Carnatic  wars,  was  sent  by  sea  to  Madras  with  all  the  troops  and 
treasure  that  could  be  got  together;  and  a  strong  body  of  rein- 

forcements subsequently  marched  southwards  under  Colonel 
Pearse  along  the  coast  line  of  Orissa.  The  landing  of  Coote 
preserved  Madras  from  destruction,  though  the  war  lasted 
through  many  campaigns  and  only  terminated  with  the  death 

of  Hyder.  Pearse's  detachment  was  decimated  by  an  epidemic 
of  cholera  (perhaps  the  first  mention  of  this  disease  by  name  in 
Indian  history);  but  the  survivors  penetrated  to  Madras,  and 
not  only  held  in  check  Bhonsla  and  the  nizam,  but  also  corro- 

borated the  lesson  taught  by  Goddard — that  the  Company's 
sepoys  could  march  anywhere,  when  boldly  led.  Hastings's 
personal  task  was  to  provide  the  ways  and  means  for  this  exhaust- 

ing war.  A  considerable  economy  was  effected  by  a  reform  in 
the  establishment  for  collecting  the  land  tax.  The  government 
monopolies  of  opium  and  salt  were  then  for  the  first  time  placed 
upon  a  remunerative  basis.  But  these  reforms  were  of  necessity 
slow  in  their  beneficial  operation.  The  pressing  demands  of  the 
military  chest  had  to  be  satisfied  by  loans,  and  in  at  least  one 

case  from  the  private  purse  of  the  governor-general.  Ready 
cash  could  alone  fill  up  the  void;  and  it  was  to  the  hoards  of 

native  princes  that  Hastings's  fertile  mind  at  once  turned. 
Chait  Sing,  raja  of  Benares,  the  greatest  of  the  vassal  chiefs  who 
had  grown  rich  under  the  protection  of  the  British  rule,  lay 
under  the  suspicion  of  disloyalty.  The  wazir  of  Oudh  had  fallen 
into  arrears  in  the  payment  due  for  the  maintenance  of  the 

Company's  garrison  posted  in  his  dominions,  and  his  administra- 
tion was  in  great  disorder.  In  his  case  the  ancestral  hoards  were 

under  the  control  of  his  mother,  the  begum  of  Oudh,  into  whose 
hands  they  had  been  allowed  to  pass  at  the  time  when  Hastings 
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was  powerless  in  council.  Hastings  resolved  to  make  a  progress 
up  country  in  order  to  arrange  the  affairs  of  both  provinces,  and 
bring  back  all  the  treasure  that  could  be  squeezed  out  of  its 
holders  by  his  personal  intervention.  When  he  reached  Benares 
and  presented  his  demands,  the  raja  rose  in  insurrection,  and  the 
governor-general  barely  escaped  with  his  life.  But  the  faithful 
Popham  rapidly  rallied  a  force  for  his  defence.  The  insurgents 
were  defeated  again  and  again;  Chait  Sing  took  to  flight,  and 
an  augmented  permanent  tribute  was  imposed  upon  his  suc- 

cessor. The  Oudh  business  was  managed  with  less  risk.  The 
wazir  consented  to  everything  demanded  of  him.  The  begum 
was  charged  with  having  abetted  Chait  Sing  in  his  rebellion; 
and  after  the  severest  pressure  applied  to  herself  and  her 
attendant  eunuchs,  a  fine  of  more  than  a  million  sterling  was 
exacted  from  her.  Hastings  appears  to  have  been  not  altogether 

satisfied  with  the  incidents  of  this  expedition,  and  to  have  antici- 
pated the  censure  which  it  received  in  England.  As  a  measure 

of  precaution,  he  procured  documentary  evidence  of  the  rebellious 
intentions  of  the  raja  and  the  begum,  to  the  validity  of  which 

Impey  obligingly  lent  his  extra-judicial  sanction; 

The  remainder  of  Hastings's  term  of  office  in  India  was  passed 
in  comparative  tranquillity,  both  from  internal  opposition  and 
foreign  war.  The  centre  of  interest  now  shifts  to  the  India 
House  and  to  the  British  parliament.  The  long  struggle  between 
the  Company  and  the  ministers  of  the  crown  for  the  supreme 
control  of  Indian  affairs  and  the  attendant  patronage  had 

reached  its  climax.  The  decisive  success  of  Hastings's  adminis- 
tration alone  postponed  the  inevitable  solution.  His  original 

term  of  five  years  would  have  expired  in  1778;  but  it  was 
annually  prolonged  by  special  act  of  parliament  until  his 
voluntary  resignation.  Though  Hastings  was  thus  irremovable, 
his  policy  did  not  escape  censure.  Ministers  were  naturally 
anxious  to  obtain  the  reversion  to  his  vacant  post,  and  Indian 
affairs  formed  at  this  time  the  hinge  on  which  party  politics 
turned.  On  one  occasion  Dundas  carried  a  motion  in  the  House 

of  Commons,  censuring  Hastings  and  demanding  his  recall. 
The  directors  of  the  Company  were  disposed  to  act  upon  this 
resolution;  but  in  the  court  of  proprietors,  with  whom  the 
decision  ultimately  lay,  Hastings  always  possessed  a  sufficient 

majority.  Fox's  India  Bill  led  to  the  downfall  of  the  Coalition 
ministry  in  1783.  The  act  which  Pitt  successfully  carried  in  the 
following  year  introduced  a  new  constitution,  in  which  Hastings 
felt  that  he  had  no  place.  In  February  1785  he  finally  sailed 
from  Calcutta,  after  a  dignified  ceremony  of  resignation,  and 
amid  enthusiastic  farewells  from  all  classes. 

On  his  arrival  in  England,  after  a  second  absence  of  sixteen 
years,  he  was  not  displeased  with  the  reception  he  met  with  at 
court  and  in  the  country.  A  peerage  was  openly  talked  of  as 
his  due,  while  his  own  ambition  pointed  to  some  responsible 
office  at  home.  Pitt  had  never  taken  a  side  against  him,  while 
Lord  Chancellor  Thurlow  was  his  pronounced  friend.  But  he 
was  now  destined  to  learn  that  his  enemy  Francis,  whom  he  had 
discomfited  in  the  council  chamber  at  Calcutta,  was  more  than 
his  match  in  the  parliamentary  arena.  Edmund  Burke  had  taken 
the  subject  races  of  India  under  the  protection  of  his  eloquence. 
Francis,  who  had  been  the  early  friend  of  Burke,  supplied  him 
with  the  personal  animus  against  Hastings,  and  with  the  know- 

ledge of  detail,  which  he  might  otherwise  have  lacked.  The 

Whig  party  on  this  occasion  unanimously  followed  Burke's  lead. 
Dundas,  Pitt's  favourite  subordinate,  had  already  committed 
himself  by  his  earlier  resolution  of  censure;  and  Pitt  was  induced 
by  motives  which  are  still  obscure  to  incline  the  ministerial 
majority  to  the  same  side.  To  meet  the  oratory  of  Burke  and 
Sheridan  and  Fox,  Hastings  wrote  an  elaborate  minute  with 
which  he  wearied  the  ears  of  the  House  for  two  successive  nights, 
and  he  subsidized  a  swarm  of  pamphleteers.  The  impeachment 
was  decided  upon  in  1786,  but  the  actual  trial  did  not  commence 
until  1788.  For  seven  long  years  Hastings  was  upon  his  defence 

on  the  charge  of  "  high  crimes  and  misdemeanours."  During 
this  anxious  period  he  appears  to  have  borne  himself  with  charac- 

teristic dignity,  such  as  is  consistent  with  no  other  hypothesis 
than  the  consciousness  of  innocence.  At  last,  in  1795,  the  House 

of  Lords  gave  a  verdict  of  not  guilty  on  all  charges  laid  against 
him;  and  he  left  the  bar  at  which  he  had  so  frequently  appeared, 
with  his  reputation  clear,  but  ruined  in  fortune.  However  large 
the  wealth  he  brought  back  from  India,  all  was  swallowed  up  in 
defraying  the  expenses  of  his  trial.  Continuing  the  line  of  conduct 
which  in  most  other  men  would  be  called  hypocrisy,  he  forwarded 
a  petition  to  Pitt  praying  that  he  might  be  reimbursed  his  costs 
from  the  public  funds.  This  petition,  of  course,  was  rejected. 
At  last,  when  he  was  reduced  to  actual  destitution,  it  was 
arranged  that  the  East  India  Company  should  grant  him  an 
annuity  of  £4000  for  a  term  of  years,  with  £90,000  paid  down  in 
advance.  This  annuity  expired  before  his  death;  and  he  was 
compelled  to  make  more  than  one  fresh  appeal  to  the  bounty  of 
the  Company,  which  was  never  withheld.  Shortly  before  his 
acquittal  he  had  been  able  to  satisfy  the  dream  of  his  childhood, 
by  buying  back  the  ancestral  manor  of  Daylesford,  where  the 
remainder  of  his  life  was  passed  in  honourable  retirement.  In 
1813  he  was  called  on  to  give  evidence  upon  Indian  affairs  before 
the  two  houses  of  parliament,  which  received  him  with  excep- 

tional marks  of  respect.  The  university  of  Oxford  conferred  on 
him  the  honorary  degree  of  D.C.L.;  and  in  the  following  year 
he  was  sworn  of  the  privy  council,  and  took  a  prominent  part  in 
the  reception  given  to  the  duke  of  Wellington  and  the  allied 
sovereigns.  He  died  on  the  22nd  of  August  1818,  in  his  86th 
year,  and  lies  buried  behind  the  chancel  of  the  parish  church, 
which  he  had  recently  restored  at  his  own  charges. 

In  physical  appearance,  Hastings  "  looked  like  a  great  man, 
and  not  like  a  bad  man."  The  body  was  wholly  subjugated  to 
the  mind.  A  frame  naturally  slight  had  been  further  attenuated 
by  rigorous  habits  of  temperance,  and  thus  rendered  proof 
against  the  diseases  of  the  tropics.  Against  his  private  character 
not  even  calumny  has  breathed  a  reproach.  As  brother,  as 
husband  and  as  friend,  his  affections  were  as  steadfast  as  they 
were  warm.  By  the  public  he  was  always  regarded  as  reserved, 
but  within  his  own  inner  circle  he  gave  and  received  perfect 
confidence.  In  his  dealings  with  money,  he  was  characterized 

rather  by  liberality  of  expenditure  than  by  carefulness  of  acquisi- 
tion. A  classical  education  and  the  instincts  of  family  pride 

saved  him  from  both  the  greed  and  the  vulgar  display  which 

marked  the  typical  "  nabob,"  the  self-made  man  of  those  days. 
He  could  support  the  position  of  a  governor-general  and  of  a 
country  gentleman  with  equal  credit.  Concerning  his  second 
marriage,  it  suffices  to  say  that  the  Baroness  Imhoff  was  nearly 

forty  years  of  age,  with  a  family  of  grown-up  children,  when  the 
complaisant  law  of  her  native  land  allowed  her  to  become  Mrs 
Hastings.  She  survived  her  husband,  who  cherished  towards 
her  to  the  last  the  sentiments  of  a  lover.  Her  children  he 

adopted  as  his  own;  and  it  was  chiefly  for  her  sake  that  he 
desired  the  peerage  which  was  twice  held  out  to  him. 

Hastings's  public  career  will  probably  never  cease  to  be  a 
subject  of  controversy.  It  was  his  misfortune  to  be  the  scape- 

goat upon  whose  head  parliament  laid  the  accumulated  sins, 
real  and  imaginary,  of  the  East  India  Company.  If  the  acquisi- 

tion of  the  Indian  empire  can  be  supported  on  ethical  grounds, 
Hastings  needs  no  defence.  No  one  who  reads  his  private 
correspondence  will  admit  that  even  his  least  defensible  acts 
were  dictated  by  dishonourable  motives.  It  is  more  pleasing  to 
point  out  certain  of  his  public  measures  upon  which  no  difference 
of  opinion  can  arise.  He  was  the  first  to  attempt  to  open  a  trade 
route  with  Tibet,  and  to  organize  a  survey  of  Bengal  and  of  the 
eastern  seas.  It  was  he  who  persuaded  the  pundits  of  Bengal  to 
disclose  the  treasures  of  Sanskrit  to  European  scholars.  He 
founded  the  Madrasa  or  college  for  Mahommedan  education  at 
Calcutta,  primarily  out  of  his  own  funds;  and  he  projected  the 
foundation  of  an  Indian  institute  in  England.  The  Bengal 
Asiatic  Society  was  established  under  his  auspices,  though  he 

yielded  the  post  of  president  to  Sir  W.  Jones.  No  Englishman 
ever  understood  the  native  character  so  well. as  Hastings;  none 
ever  devoted  himself  more  heartily  to  the  promotion  of  every 
scheme,  great  and  small,  that  could  advance  the  prosperity  of 
India.  Natives  and  Anglo-Indians  alike  venerate  his  name,  the 
former  as  their  first  beneficent  administrator,  the  latter  as  the 
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most  able  and  the  most  enlightened  of  their  own  class.  If  Clive's 
sword  conquered  the  Indian  empire,  it  was  the  brain  of  Hastings 
that  planned  the  system  of  civil  administration,  and  his  genius 
that  saved  the  empire  in  its  darkest  hour. 

See  G.  B.  Malleson,  Life  of  Warren  Hastings  (1894);  G.  W. 
Forrest,  The  Administration  of  Warren  Hastings  (Calcutta,  1892); 
Sir  Charles  Lawson,  The  Private  Life  of  Warren  Hastings  (1895); 

L.  J.  Trotter,  Warren  Hastings  ("  Rulers  of  India  "  series)  (1890); 
Sir  Alfred  Lyall,  Warren  Hastings  ("  English  Men  of  Action  "  series) 
(1889) ;  F.  M.  Holmes,  Four  Heroes  of  India  (1892) ;  G.  W.  Hastings, 

A  Vindication  of  Warren  Hastings  (1909).  Macaulay's  famous  essay, 
though  a  classic,  is  very  partial  and  inaccurate;  and  Burke's  speech, on  the  impeachment  of  Warren  Hastings,  is  magnificent  rhetoric. 

The  true  historical  view  has  been  restored  by  Sir  James  Stephen's 
Story  of  Nuncomar  (1885)  and  by  Sir  John  Strachey's  Hastings  and 
the  Rohilla  War  (1892),  and  it  is  enforced  in  some  detail  in  Sydney 
C.  Grier's  Letters  of  Warren  Hastings  to  his  Wife  (1905),  material  for 
which  existed  in  a  mass  of  documents  relating  to  Hastings,  acquired 
by  the  British  Museum.  (J.  S.  Co.) 

HASTINGS,  a  municipal,  county  and  parliamentary  borough 
and  watering-place  of  Sussex,  England,  one  of  the  Cinque  Ports, 
62  m.  S.E.  by  S.  from  London,  on  the  South  Eastern  &  Chatham 
and  the  London,  Brighton  &  South  Coast  railways.  Pop.  (1901), 
65,528.  It  is  picturesquely  situated  at  the  mouth  of  two  narrow 
valleys,  and,  being  sheltered  by  considerable  hills  on  the  north 
and  east,  has  an  especially  mild  climate.  Eastward  along  the 
coast  towards  Fairlight,  and  inland,  the  country  is  beautiful. 
A  parade  fronts  the  English  Channel,  and  connects  the  town  on 

the  west  with  St  Leonard's,  which  is  included  within  the  borough. 
This  is  mainly  a  residential  quarter,  and  has  four  railway  stations 

on  the  lines  serving  Hastings.  Both  Hastings  and  St  Leonard's 
have  fine  piers;  there  is  a  covered  parade  known  as  the  Marina, 
and  the  Alexandra  Park  of  75  acres  was  opened  in  1891.  There 
are  also  numerous  public  gardens.  The  sandy  beach  is  extensive, 
and  affords  excellent  bathing.  On  the  brink  of  the  West  Cliff 
stand  a  square  and  a  circular  tower  and  other  fragments  of  the 
castle,  probably  erected  soon  after  the  time  of  William  the 
Conqueror;  together  with  the  ruins,  opened  up  by  excavation 
in  1824,  of  the  castle  chapel,  a  transitional  Norman  structure 
no  ft.  long,  with  a  nave,  chancel  and  aisles.  Besides  the  chapel 
there  was  formerly  a  college,  both  being  under  the  control  of  a 
dean  and  secular  canons.  The  deanery  was  held  by  Thomas 
Becket,  and  one  of  the  canonries  by  William  of  Wykeham.  The 
principal  public  buildings  are  the  old  parish  churches  of  All 
Saints  and  St  Clements,  the  first  containing  in  its  register  for 
1619  the  baptism  of  Titus  Dates,  whose  father  was  rector  of  the 
parish;  numerous  modern  churches,  the  town  hall  (1880); 
theatre,  music  hall  and  assembly  rooms.  The  Brassey  Institute 
contains  a  public  library,  museum  and  art  school.  The  Albert 
Memorial  clock-tower  was  erected  in  1864.  Educational  institu- 

tions include  the  grammar  school  (1883),  school  of  science  and 
art  (1878)  and  technical  schools.  At  the  west  end  of  the  town 
are  several  hospitals  and  convalescent  homes.  The  prosperity 
of  the  town  depends  almost  wholly  on  its  reputation  as  a  watering- 
place,  but  there  is  a  small  fishing  and  boat-building  industry. 
In  1890  an  act  of  parliament  authorized  the  construction  of  a 
harbour,  but  the  work,  begun  in  1896,  was  not  completed.  The 
fish-market  beneath  the  castle  cliff  is  picturesque.  The  parlia- 

mentary borough,  returning  one  member,  falls  within  the  Rye 
division  of  the  county.  The  county  borough  was  created  in 
1888.  The  municipal  borough  is  under  a  mayor,  10  aldermen 
and  30  councillors.  Area,  4857  acres. 

Rock  shelters  on  Castle  Hill  and  numerous  flint  instruments 
which  have  been  discovered  at  Hastings  point  to  an  extensive 
neolithic  population,  and  there  are  ancient  earthworks  and  a 
promontory  camp  of  unknown  date.  There  is  no  evidence  that 
Hastings  was  a  Roman  settlement,  but  it  was  a  place  of  some 
note  in  the  Anglo-Saxon  period.  In  795  land  at  Hastings 
(Haestingaceaster,  Haestingas,  Haestingaport)  is  included  in  a 
grant,  which  may  possibly  be  a  forgery,  of  a  South  Saxon  chieftain 
to  the  abbey  of  St  Denis  in  France;  and  a  royal  mint  was 
established  at  the  town  by  ̂ thelstan.  The  battle  of  Hastings 
in  1066  described  below  was  the  first  and  decisive  act  of  the 

Norman  Conquest.  It  was  fought  near  the  present  Battle  Abbey, 

about  6  m.  inland.  After  the  Conquest  William  I.  erected  the 
earthworks  of  the  existing  castle.  By  1086  Hastings  was  a 
borough  and  had  given  its  name  to  the  rape  of  Sussex  in  which 
it  lay.  The  town  at  that  time  had  a  harbour  and  a  market. 
Whether  Hastings  was  one  of  the  towns  afterwards  known  as 
the  Cinque  Ports  at  the  time  when  they  received  their  first  charter 
from  Edward  the  Confessor  is  uncertain,  but  in  the  reign  of 
William  I.  it  was  undoubtedly  among  them.  These  combined 
towns,  of  which  Hastings  was  the  head,  had  special  liberties 
and  a  separate  jurisdiction  under  a  warden.  The  only  charter 
peculiar  to  Hastings  was  granted  in  1589  by  Elizabeth,  and 

incorporated  the  borough  under  the  name  of  "  mayor,  jurats 
and  commonalty,"  instead  of  the  former  title  of  "  bailiff,  jurats 
and  commonalty."  Hastings  returned  two  members  to  parlia- 

ment probably  from  1322,  and  certainly  from  1366,  until  1885, 
when  the  number  was  reduced  to  one. 

Battle  of  Hastings. — On  the  28th  of  September  1066,  William 
of  Normandy,  bent  on  asserting  by  arms  his  right  to  the  English 
crown,  landed  at  Pevensey.  King  Harold,  who  had  destroyed 
the  invaders  of  northern  England  at  the  battle  of  Stamford 
Bridge  in  Yorkshire,  on  hearing  the  news  hurried  southward, 
gathering  what  forces  he  could  on  the  way.  He  took  up  his 

position,  athwart  the  road  from  Hastings  to  London,  on  a  hill1 
some  6  m.  inland  from  Hastings,  with  his  back  to  the  great 

forest  of  Anderida  (the  Weald)  and  in  front  of  him  a  long  glacis- 
like  slope,  at  the  bottom  of  which  began  the  opposing  slope  of 
Telham  Hill.  The  English  army  was  composed  almost  entirely 
of  infantry.  The  shire  levies,  for  the  most  part  destitute  of  body 
armour  and  with  miscellaneous  and  even  improvised  weapons, 

were  arranged  on  either  flank  of  Harold's  guards  (huscarks), 
picked  men  armed  principally  with  the  Danish  axe  and  shield. 

Before  this  position  Duke  William  appeared  on  the  morning 
of  the  I4th  of  October.  His  host,  composed  not  only  of  his 
Norman  vassals  but  of  barons,  knights  and  adventurers  from  all 
quarters,  was  arranged  in  a  centre  and  two  wings,  each  corps 
having  its  archers  and  arblasters  in  the  front  line,  the  rest  of  the 
infantry  in  the  second  and  the  heavy  armoured  cavalry  in  the 
third.  Neither  the  arrows  nor  the  charge  of  the  second  line 
of  foot-men,  who,  unlike  the  English,  wore  defensive  mail,  made 
any  impression  on  the  English  standing  in  a  serried  mass  behind 

their  interlocked  shields.2 
Then  the  heavy  cavalry  came  on,  led  by  the  duke  and  his 

brother  Odo,  and  encouraged  by  the  example  of  the  minstrel 
Taillefer,  who  rode  forward,  tossing  and  catching  his  sword, 
into  the  midst  of  the  English  line  before  he  was  pulled  down  and 
killed.  All  along  the  front  the  cavalry  came  to  close  quarters 
with  the  defenders,  but  the  long  powerful  Danish  axes  were 

1  Freeman  called  this  hill  Senlac  and  introduced  the  fashion  of 

describing  the  battle  as  "  the  battle  of  Senlac."     Mr  J.  H.  Round, 
however,  proved  conclusively  that  this  name,  being  French  (Sen- 
lecque),  could  not  have  been  in  use  at  the  time  of  the  Conquest, 
that  the  battlefield  had  in  fact  no  name,  pointing  out  that  in  William 

of  Malmesbury  and  in  Domesday  Book  the  battle  is  called  "  of 
Hastings  "  (Bellum  Hastingense) ,  while  only  one  writer,  Ordericus 
Vitalis,  describes  it  two  hundred  years  after  the  event  as  Bellum 
Senlacium.     See  Round,  Feudal  England    (London,    1895),   p.   333 et  seq. 

2  There  is  still  a  difference  of  opinion  as  to  whether  the  English 
were,  or  were  not,  defended  by  any  other  rampart  than  that  of  the 

customary  "  shield-wall."     Freeman,  apparently  as  a  result  of  a 
misunderstanding  of  a  passage  in  Henry  of  Huntingdon  and  the 
slightly  ambiguous  verse  of  Wace  in  the  Roman  du  Ron  (11.  6991- 

6994  and  11.  7815-7826),  affirms  that  Harold  turned  "  the  battle  as 
far  as  possible  into  the  likeness  of  a  siege,"  by  building  round  his 
troops  a  "  palisade  "  of  solid  timber  (Norman  Conquest,  iii.  444): 
This  was  proved  to  be  a  fable  by  J.  H.  Round,  in  the  course  of  a 

general  attack  on  Freeman's  historical  method,  which  provoked  the 
professor's  defenders  to  take  up  the  cudgels  on  his  behalf  in  a  very 

long  and  lively  controversy.     The  result  of  this  was  that  Freeman's 
account  was  wholly  discredited,  though  Round 's  view — that  there  was 
no  wall  of  any  kind  save  the  shield-wall — is  not  generally  accepted. 
Professor  Oman  (Academy,  June  9,  1894),  for  instance,  holds  that 
there  was  "  an  abattis  of  some  sort  "  set  to  hamper  the  advance 
of  cavalry  (see  also  ENGLISH  HISTORY,  vol.  ix.,  p.  474).     Mr  Round 
sums  up  the  controversy,  from  his  point  of  view,  in  his  Feudal 
England,  p.  340  et  seq.,  where  references  to  other  monographs  on 
the  subject  will  be  found. 
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as  formidable  as  the  halbert  and  the  bill  proved  to  be  in  battles 
of  later  centuries,  and  they  lopped  off  the  arms  of  the  assailants 
and  cut  down  their  horses.  The  fire  of  the  attack  died  out  and 
the  left  wing  (Bretons)  fled  in  rout.  But  as  thefyrd  levies  broke 
out  of  the  line  and  pursued  the  Bretons  down  the  hill  in  a  wild, 

formless  mob,  William's  cavalry  swung  round  and  destroyed 
them,  and  this  suggested  to  the  duke  to  repeat  deliberately 
what  the  B  retons  had  done  from  fear.  Another  a  d vance ,  followed 
by  a  feigned  retreat,  drew  down  a  second  large  body  of  the 
English  from  the  crest,  and  these  in  turn,  once  in  the  open,  were 
ridden  over  and  slaughtered  by  the  men-at-arms.  Lastly, 
these  two  disasters  having  weakened  the  defenders  both 
materially  and  morally,  William  subjected  the  huscarles,  who 
had  stood  fast  when  the  fyrd  broke  its  ranks,  to  a  constant  rain 
of  arrows,  varied  from  time  to  time  by  cavalry  charges.  These 
magnificent  soldiers  endured  the  trial  for  many  hours,  from 
noon  till  close  on  nightfall;  but  at  last,  when  the  Norman 
archers  raised  their  bows  so  as  to  pitch  the  arrows  at  a  steep 
angle  of  descent  in  the  midst  of  the  huscarles,  the  strain  became 
too  great.  While  some  rushed  forward  alone  or  in  twos  and  threes 
to  die  in  the  midst  of  the  enemy,  the  remainder  stood  fast,  too 
closely  crowded  almost  for  the  wounded  to  drop.  At  last 
Harold  received  a  mortal  wound,  the  English  began  to  waver, 
and  the  knights  forced  their  way  in.  Only  a  remnant  of  the 
defenders  made  its  way  back  to  the  forest;  and  William,  after 
resting  for  a  night  on  the  hardly-won  ground,  began  the  work  of 
the  Norman  Conquest. 

HASTINGS,  a  city  and  the  county-seat  of  Adams  county, 
Nebraska,  U.S.A.,  about  95  m.  W.  by  S.  of  Lincoln.  Pop. 

(1890)  13,584;  (1900)  7188  (1253  foreign-born);  (1910)  9338. 
Hastings  is  served  by  the  Chicago,  Burlington  &  Quincy,  the 
Chicago  &  North-western,  the  Missouri  Pacific  and  the  St  Joseph 
&  Grand  Island  railways.  It  is  the  seat  of  Hastings  College 
(Presbyterian,  coeducational),  opened  in  1882,  and  having  286 
students  in  1908,  and  of  the  state  asylum  for  the  chronic  insane. 
The  city  carries  on  a  considerable  jobbing  business  for  the  farm- 

ing region  of  which  it  is  the  centre  and  produce  market.  There 
are  a  large  foundry  and  several  large  brickyards  here.  Hastings 
was  settled  in  1872,  was  incorporated  in  1874  and  was  chartered 
as  a  city  in  the  same  year. 

HAT,  a  covering  for  the  head  worn  by  both  sexes,  and  dis- 
tinguished from  the  cap  or  bonnet  by  the  possession  of  a  brim. 

The  word  in  O.E.  is  licet,  which  is  cognate  with  O.  Frisian  halt, 

O.N.  hotte,  &c.,  meaning  head-covering,  hood  ;  it  is  distantly 
related  to  the  O.E.  hod,  hood,  which  is  cognate  with  the  German 

for  "  hat,"  Hut.  The  history  of  the  hat  as  part  of  the  apparel 
of  both  sexes,  with  the  various  changes  in  shape  which  it  has 
undergone,  is  treated  in  the  article  COSTUME. 

Hats  were  originally  made  by  the  process  of  felting,  and  as 
tradition  ascribed  the  discovery  of  that  very  ancient  operation 
to  St  Clement,  he  was  assumed  as  the  patron  saint  of  the  craft. 
At  the  present  day  the  trade  is  divided  into  two  distinct  classes. 
The  first  and  most  ancient  is  concerned  with  the  manufacture 
of  felt  hats,  and  the  second  has  to  do  with  the  recent  but  now 
most  extensive  and  important  manufacture  of  silk  or  dress  hats. 
In  addition  to  these  there  is  the  important  manufacture  of  straw 
or  plaited  hats  (see  STRAW  AND  STRAW  MANUFACTURES);  and 
hats  are  occasionally  manufactured  of  materials  and  by  processes 
not  included  under  any  of  these  heads,  but  such  manufactures 
do  not  take  a  large  or  permanent  position  in  the  industry. 

Felt  Hats. — There  is  a  great  range  in  the  quality  of  felt  hats: 
the  finer  and  more  expensive  qualities  are  made  entirely  of  fur; 
for  commoner  qualities  a  mixture  of  fur  and  wool  is  used;  and  for 
the  cheapest  kinds  wool  alone  is  employed.  The  processes  and 
apparatus  necessary  for  making  hats  of  fur  differ  also  from  those 
required  in  the  case  of  woollen  bodies;  and  in  large  manufactories 
machinery  is  now  generally  employed  for  operations  which  at  no 
distant  date  were  entirely  manual.  An  outline  of  the  operations 
by  which  the  old  beaver  hat  was  made  will  give  an  idea  of  the 
manual  processes  in  making  a  fur  napped  hat,  and  the  apparatus 
and  mechanical  processes  employed  in  making  ordinary  hard  and 
soft  felts  will  afterwards  be  noticed. 

Hatters'  fur  consists  principally  of  the  hair  of  rabbits  (technically called  coneys)  and  hares,  with  some  proportion  of  nutria,  musquash 

and  beavers'  hair;  and  generally  any  parings  and  cuttings  from 

furriers  are  also  used.  Furs  intended  for  felting  are  deprived  of  their 
long  coarse  hairs,  after  which  they  are  treated  with  a  solution  of 
nitrate  of  mercury,  an  operation  called  carroting  or  secretage,  whereby 
the  felting  properties  of  the  fur  are  greatly  increased.  The  fur  is 
then  cut  by  hand  or  machine  from  the  skip,  and  in  this  state  it  is 
delivered  to  the  hat  maker. 

The  old  process  of  making  a  beaver  hat  was  as  follows.  The 
materials  of  a  proper  beaver  consisted,  for  the  body  or  foundation,  of 
rabbits'  fur,  and  for  the  nap,  of  beaver  fur,  although  the  beaver  was 
often  mixed  with  or  supplanted  by  a  more  common  fur.  In  pre- 

paring the  fur  plate,  the  hatter  weighed  out  a  sufficient  quantity 
of  rabbit  fur  for  a  single  hat,  and  spread  it  out  and  combined  it  by 
the  operation  of  bowing.  The  bow  or  stang  ABC  (fig.  i)  was  about 

FIG.  i. 

7  ft.  long,  and  it  stretched  a  single  cord  of  catgut  D,  which  the 
workman  vibrated  by  means  of  a  wooden  pin  E,  furnished  with  a 
half  knob  at  each  end.  Holding  the  bow  in  his  left  hand,  and  the  pin 
in  his  right,  he  caused  the  vibrating  string  to  come  in  contact  with 
the  heap  of  tangled  fur,  which  did  not  cover  a  space  greater  than  that 
of  the  hand.  At  each  vibration  some  of  the  filaments  started  up  to 
the  height  of  a  few  inches,  and  fell  away  from  the  mass,  a  little  to 
the  right  of  the  bow,  their  excursions  being  restrained  by  a  concave 
frame  of  wicker  work  called  the  basket.  One  half  of  the  material 
was  first  operated  on,  and  by  bowing  and  gathering,  or  a  patting  use 
of  the  basket,  the  stuff  was  loosely  matted  into  a  triangular  figure, 
about  50  by  36  in.,  called  a  bat.  In  this  formation  care  was  taken  to 
work  about  two-thirds  of  the  fur  down  towards  what  was  intended 
for  the  brim,  and  this  having  been  effected,  greater  density  was  in- 

duced by  gentle  pressure  with  the  basket.  It  was  then  covered  with 
a  wettish  linen  cloth,  upon  which  was  laid  the  hardening  skin,  a 
piece  of  dry  half-tanned  horse  hide.  On  this  the  workman  pressed 
until  the  stuff  adhered  closely  to  the  damp  cloth,  in  which  it  was  then 
doubled  up,  freely  pressed  with  the  hand,  and  laid  aside.  By  this 
process,  called  basoning,  the  bat  became  compactly  felted  and 
thinned  toward  the  sides  and  point.  The  other  half  of  the  fur  was  next 
subjected  to  precisely  the  same  processes,  after  which  a  cone-shaped 
slip  of  stiff  paper  was  laid  on  its  surface,  and  the  sides  of  the  bat  were 
folded  over  ics  edges  to  its  form  and  size.  It  was  then  laid  paper-side 
downward  upon  the  first  bat,  which  was  now  replaced  on  the  hurdle, 
and  its  edges  were  transversely  doubled  over  the  introverted  side-lays 
of  the  second  bat,  thus  giving  equal  thickness  to  the  whole  body. 
In  this  condition  it  was  reintroduced  between  folds  of  damp  linen 
cloth,  and  again  hardened,  so  as  to  unite  the  two  halves,  the  knitting 
together  of  which  was  quickly  effected.  The  paper  was  then  with- 

drawn, and  the  body  in  the  form  of  a  large  cone  removed  to  the 
plank  or  battery  room. 

The  battery  consisted  of  an  open  iron  boiler  or  kettle  A  (fig.  2), 
filled  with  scalding  hot  water,  with  shelves,  B,  C,  partly  of  mahogany 
and  partly  of  lead,  slop- 

ing down  to  it.  Here 
the  body  was  first  dipped 
in  the  water,  and  then 
withdrawn  to  the  plank 
to  cool  and  drain,  when 
it  was  unfolded,  rolled 
gently  with  a  pin  tapering 
towards  the  ends,  turned, 
and  worked  in  every 
direction,  to  toughen  and 
shrink  it,  and  at  the  same 
time  prevent  adhesion  of 
its  sides.  Stopping  or 
thickening  any  thin  spots 
seen  on  looking  through 
the  body,  was  carefully 
performed  by  dabbing  on 
additional  stuff  in  succes- 

FIG.  2. 

sive  supplies  from  the  hot  liquor  with  a  brush  frequently  dipped  into 
the  kettle,  until  the  body  was  shrunk  sufficiently  (about  one-half)  and 
thoroughly  equalized.  When  quite  dried,  stiffening  was  effected 
with  a  brush  dipped  into  a  thin  varnish  of  shellac,  and  rubbed  into 
the  body,  the  surface  intended  for  the  inside  having  much  more 
laid  on  it  than  the  outer,  while  the  brim  was  made  to  absorb  many 
times  the  quantity  applied  to  any  other  part. 

On  being  again  dried,  the  body  was  ready  to  be  covered  with  a  nap 
of  beaver  hair.  For  this,  in  inferior  qualities,  the  hair  of  the  otter, 
nutria  or  other  fine  fur  was  sometimes  substituted.  The  requisite 
quantity  of  one  or  other  of  these  was. taken  and  mixed  with  a  pro- 

portion of  cotton,  and  the  whole  was  bowed  up  into  a  thin  uniform 
lap.  The  cotton  merely  s 
to  enable  the  workman 

11,  aliu    Lllc   Wliuic    w<ts   uuvvju   up  liny  a.   ii 

L  merely  served  to  give  sufficient  body  to  the  material 
workman  to  handle  the  lap.     The  body  of  the  hat 
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61 being  damped,  the  workman  spread  over  it  a  covering  of  this  lap, 

and  by  moistening  and  gentle  patting  with  a  brush  the  cut  ends 
of  the  hair  penetrated  and  fixed  themselves  in  the  felt  body.  The 
hat  was  then  put  into  a  coarse  hair  cloth,  dipped  and  rolled  in 
the  hot  liquor  until  the  fur  was  quite  worked  in,  the  cotton  being 
left  on  the  surface  loose  and  ready  for  removal.  The  blocking, 
dyeing  and  finishing  processes  in  the  case  of  beaver  hats  were 
similar  to  those  employed  for  ordinary  felts,  except  that  greater  care 
and  dexterity  were  required  on  the  part  of  the  workmen,  and  further 
that  the  coarse  hairs  or  kemps  which  might  be  in  the  fur  were  cut  off 
by  shaving  the  surface  with  a  razor.  The  nap  also  had  to  be  laid  in 
one  direction,  smoothed  and  rendered  glossy  by  repeated  wettings, 
ironings  and  brushings.  A  hat  so  finished  was  very  durable  and 
much  more  light,  cool  and  easy-fitting  to  the  head  than  the  silk  hat 
which  has  now  so  largely  superseded  it. 
The  first  efficient  machinery  for  making  felt  hats  was  devised  in 

America,  and  from  the  United  States  the  machine-making  processes 
were  introduced  into  England  about  the  year  1858;  and  now  in  all 
large  establishments  machinery  such  as  that  alluded  to  below  is 
employed.  For  the  forming  of  hat  bodies  two  kinds  of  machine  are 
used,  according  as  the  material  employed  is  fur  or  wool.  In  the  case 

of  fur,  the  essential  portion  of  the  apparatus  is  a  "  former,"  con- sisting of  a  metal  cone  of  the  size  and  form  of  the  body  or  bat  to 
be  made,  perforated  all  over  with  small  holes.  The  cone  is  made  to 
revolve  on  its  axis  slowly  over  an  orifice  under  which  there  is  a 
powerful  fan,  which  maintains  a  strong  inward  draught  of  air 
through  the  holes  in  the  cone.  At  the  side  of  the  cone,  and  with 
an  opening  towards  it,  is  a  trunk  or  box  from  which  the  fur  to  be 
made  into  a  hat  is  thrown  out  by  the  rapid  revolution  of  a  brush- 
like  cylinder,  and  as  the  cloud  of  separate  hairs  is  expelled  from 
the  trunk,  the  current  of  air  being  sucked  through  the  cone  carries 
the  fibres  to  it  and  causes  them  to  cling  closely  to  its  surface.  Thus 
a  coating  of  loose  fibres  is  accumulated  on  the  copper  cone,  and 
these  are  kept  in  position  only  by  the  exhaust  at  work  under  it. 
When  sufficient  for  a  hat  body  has  been  deposited,  it  is  damped  and  a 
cloth  is  wrapped  round  it ;  then  an  outer  cone  is  slipped  over  it  and 
the  whole  is  removed  for  felting,  while  another  copper  cone  is  placed 
in  position  for  continuing  the  work.  The  fur  is  next  felted  by 
being  rolled  and  pressed,  these  operations  being  performed  partly  by 
hand  and  partly  by  machine. 

In  the  case  of  wool  hats  the  hat  or  body  is  prepared  by  first 
carding  in  a  modified  form  of  carding  machine.  The  wool  is  divided 
into  two  separate  slivers  as  delivered  from  the  cards,  and  these  are 
wound  simultaneously  on  a  double  conical  block  of  wood  mounted 
and  geared  to  revolve  slowly  with  a  reciprocating  horizontal  motion, 
so  that  there  is  a  continual  crossing  and  recrossing  of  the  wool  as 
the  sliver  is  wound  around  the  cone.  This  diagonal  arrangement  of 
the  sliver  is  an  essential  feature  in  the  apparatus,  as  thereby  the 
strength  of  the  finished  felt  is  made  equal  in  every  direction;  and 
when  strained  in  the  blocking  the  texture  yields  in  a  uniform  manner 
without  rupture.  The  wool  wound  on  the  double  block  forms  the 
material  of  two  hats,  which  are  separated  by  cutting  around  the 
median  or  base  line,  and  slipping  each  half  off  at  its  own  end.  Into 
each  cone  of  wool  or  bat  an  "  inlayer  "  is  now  placed  to  prevent  the inside  from  matting,  after  which  they  are  folded  in  cloths,  and  placed 
over  a  perforated  iron  plate  through  which  steam  is  blown.  When 
well  moistened  and  heated,  they  are  placed  between  boards,  and 
subjected  to  a  rubbing  action  sufficient  to  harden  them  for  bearing 
the  subsequent  strong  planking  or  felting  operations.  The  planking 
of  wool  hats  is  generally  done  by  machine,  in  some  cases  a  form  of 
fulling  mill  being  used;  but  in  all  forms  the  agencies  are  heat, 
moisture,  pressure,  rubbing  and  turning. 
When  by  thorough  felting  the  hat  bodies  of  any  kind  have  been 

reduced  to  dense  leathery  cones  about  one-half  the  size  of  the  original 
bat,  they  are  dried,  and,  if  hard  felts  are  to  be  made,  the  bodies  are 
at  this  stage  hardened  or  stiffened  with  a  varnish  of  shellac.  Next 
follows  the  operations  of  blocking,  in  which  the  felt  for  the  first  time 
assumes  approximately  the  form  it  is  ultimately  to  possess.  For 
this  purpose  the  conical  body  is  softened  in  boiling  water,  and 
forcibly  drawn  over  and  over  a  hat-shaped  wooden  block.  The 
operation  of  dyeing  next  follows,  and  the  finishing  processes  include 
shaping  on  a  block,  over  which  crown  and  brim  receive  ultimately 
their  accurate  form,  and  pouncing  or  pumicing,  which  consists  of 
smoothing  the  surface  with  fine  emery  paper,  the  hat  being  for  this 
purpose  mounted  on  a  rapidly  revolving  block.  The  trimmer  finajly 
binds  the  outer  brim  and  inserts  the  lining,  after  which  the  brim 
may  be  given  more  or  less  of  a  curl  or  turn  over  according  to  pre- 

vailing fashion. 
Silk  flats. — The  silk  hat,  which  has  now  become  co-extensive  with 

civilization,  is  an  article  of  comparatively  recent  introduction.  It 
was  invented  in  Florence  about  1760,  but  it  was  more  than  half  a 
century  before  it  was  worn  to  any  great  extent. 

A  silk  hat  consists  of  a  light  stiff  body  covered  with  a  plush  of 
silk,  the  manufacture  of  which  in  a  brilliant  glossy  condition  is  the 
most  important  element  in  the  industry.  Originally  the  bodies 
were  made  of  felt  and  various  other  materials,  but  now  calico  is 
chiefly  used.  The  calico  is  first  stiffened  with  a  varnish  of  shellac, 
and  then  cut  into  pieces  sufficient  for  crown,  side  and  brim.  The 
side-piece  is  wound  round  a  wooden  hat  block,  and  its  edges  are 

joined  by  hot  ironing,  and  the  crown-piece  is  put  on  and  similarly 
attached  to  the  side.  The  brim,  consisting  of  three  thicknesses  of 
calico  cemented  together,  is  now  slipped  over  and  brought  to  its 
position,  and  thereafter  a  second  side-piece  and  another  crown  are 
cemented  on.  The  whole  of  the  body,  thus  prepared,  now  receives 
a  coat  of  size,  and  subsequently  it  is  varnished  over,  and  thus  it  is 
ready  for  the  operation  of  covering.  In  covering  this  body,  the 
under  brim,  generally  of  merino,  is  first  attached,  then  the  upper 
brim,  and  lastly  the  crown  and  side  sewn  together  are  drawn  over. 
All  these  by  hot  ironing  and  stretching  are  drawn  smooth  and  tight, 
and  as  the  varnish  of  the  body  softens  with  the  heat,  body  and  coyer 
adhere  all  over  to  each  other  without  wrinkle  or  pucker.  Dressing 
and  polishing  by  means  of  damping,  brushing  and  ironing,  come 
next,  after  which  the  hat  is  "  velured  "  in  a  revolving  machine  by 
the  application  of  haircloth  and  velvet  velures,  which  cleans  the  nap 
and  gives  it  a  smooth  and  glossy  surface.  The  brim  has  only  then  to 
be  bound,  the  linings  inserted,  and  the  brim  finally  curled,  when 
the  hat  is  ready  for  use. 

HATCH,  EDWIN  (1835-1889),  English  theologian,  was  born 
at  Derby  on  the  I4th  of  September  1835,  and  was  educated  at 

King  Edward's  school,  Birmingham,  under  James  Prince  Lee, 
afterwards  bishop  of  Manchester.  He  had  many  struggles  to 
pass  through  in  early  life,  which  tended  to  discipline  his  character 
and  to  form  the  habits  of  severe  study  and  the  mental  independ- 

ence for  which  he  came  to  be  distinguished.  Hatch  became 
scholar  of  Pembroke  College,  Oxford,  took  a  second-class  in 
classics  in  1857,  and  won  the  Ellerton  prize  in  1858.  He  was 
professor  of  classics  in  Trinity  College,  Toronto,  from  1859  to 
1862,  when  he  became  rector  of  the  high  school  at  Quebec. 
In  1867  he  returned  to  Oxford,  and  was  made  vice-principal  of 
St  Mary  Hall,  a  post  which  he  held  until  1885.  In  1883  he  was 
presented  to  the  living  of  Purleigh  in  Essex,  and  in  1884  was 
appointed  university  reader  in  ecclesiastical  history.  In  1880 
he  was  Bampton  lecturer,  and  from  1880  to  1884  Grinfield 
lecturer  on  the  Septuagint.  In  1883  the  university  of  Edinburgh 
conferred  on  him  the  D.D.  degree.  He  was  the  first  editor  of 

the  university  official  Gazette  (1870),  and  of  the  Student's  Hand- 
book to  the  University.  A  reputation  acquired  through  certain 

contributions  to  the  Dictionary  of  Christian  Antiquities  was 
confirmed  by  his  treatises  On  the  Organization  of  the  Early 
Christian  Churches  (1881,  his  Bampton  lectures),  and  on  The 
Influence  of  Greek  Ideas  and  Usages  on  the  Christian  Church 
(the  Hibbert  lectures  for  1888).  These  works  provoked  no  little 
criticism  on  account  of  the  challenge  they  threw  down  to  the 

high-church  party,  but  the  research  and  fairness  displayed  were 
admitted  on  all  hands.  The  Bampton  lectures  were  translated 
into  German  by  Harnack.  Among  his  other  works  are  The 
Growth  of  Church  Institutions  (1887);  Essays  in  Biblical  Greek 
(1889);  A  Concordance  to  the  Septuagint  (in  collaboration  with 
H.  A.  Redpath);  Towards  Fields  of  Light  (verse,  1889);  The 
God  of  Hope  (sermons  with  memoir,  1890).  Hatch  died  on  the 
loth  of  November  1889. 
An  appreciation  by  W.  Sanday  appeared  in  The  Expositor  for 

February  1890. 

HATCH,  i.  (In  Mid.  Eng.  hacche;  the  word  is  of  obscure 
origin,  but  cognate  forms  appear  in  Swed.  hacka,  and  Dan. 

hackke;  it  has  been  connected  with  "  hatch,"  grating,  with 
possible  reference  to  a  coop,  and  with  "  hack  "  in  the  sense 
"  to  peck,"  of  chickens  coming  out  of  the  shell),  to  bring  out 
young  from  the  egg,  by  incubation  or  other  process,  natural  or 
artificial.  The  word  is  also  used  as  a  substantive  of  a  brood  of 

chickens  brought  out  from  the  eggs.  "  Hatchery  "  is  particularly 
applied  to  a  place  for  the  hatching  of  fish  spawn,  where  the 
natural  process  is  aided  by  artificial  means.  In  a  figurative 

sense  "  to  hatch  "  is  often  used  of  the  development  or  contrivance 
of  a  plot  or  conspiracy. 

2.  (From  the  Fr.  hacker,  to  cut,  hache,  hatchet),  to  engrave 
or  draw  by  means  of  cutting  lines  on  wood,  metal,  &c.,  or  to 
ornament  by  inlaying  with  strips  of  some  other  substance  as 
gold  or  silver.     Engraved  lines,  especially  those  used  in  shading, 
are  called  "  hatches  "  or  "  hachures  "  (see  HACHURE). 

3.  (O.E.  hcec,  a  gate,  rack  in  a  stable;  found    in    various 
Teutonic  languages;  cf.  Dutch  hek,  Dan.  hekke;  the  ultimate 
origin  is  obscure;  Skeat  suggests  a  connexion  with  the  root 

seen  in  "  hook  "),  the  name  given  to  the  lower  half  of  a  divided 
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door,  as  in  "  buttery-hatch,"  the  half-door  leading  from  the 
buttery  or  kitchen,  through  which  the  dishes  could  be  passed 
into  the  dining-hall.  It  was  used  formerly  as  another  name  for 

a  ship's  deck,  and  thus  the  phrase  "  under  hatches  "  meant 
properly  below  deck;  the  word  is  now  applied  to  the  doors  of 

grated  framework  covering  the  openings  (the  "  hatchways  ") 
which  lead  from  one  deck  to  another  into  the  hold  through 
which  the  cargo  is  lowered.  In  Cornwall  the  word  is  used  to 
denote  certain  dams  or  mounds  used  to  prevent  the  tin-washes 
and  the  water  coming  from  the  stream-works  from  flowing  into 
the  fresh  rivers. 

HATCHET  (adapted  from  the  Fr.  hachelte,  diminutive  of  hache, 
axe,  hacher,  to  cut,  hack),  a  small,  light  form  of  axe  with  a  short 

handle  (see  TOOL)  ;  for  the  war-hatchet  of  the  North  American 
Indians  and  the  symbolical  ceremonies  connected  'with  it  see 
TOMAHAWK. 

HATCHETTITE,  sometimes  termed  Mountain  Tallow,  Mineral 
Adipocire,  or  Adipocerite,  a  mineral  hydrocarbon  occurring  in 
the  Coal-measures  of  Belgium  and  elsewhere,  occupying  in  some 
cases  the  interior  of  hollow  concretions  of  iron-ore,  but  more 
generally  the  cavities  of  fossil  shells  or  crevices  in  the  rocks. 
It  is  of  yellow  colour,  and  translucent,  but  darkens  and  becomes 
opaque  on  exposure.  It  has  no  odour,  is  greasy  to  the  touch,  and 
has  a  slightly  glistening  lustre.  Its  hardness  is  that  of  soft 

wax.  The  melting  point  is  46°  to  47°  C.,  and  the  composition  is 
C.  85-55,  H.  14-45. 
HATCHMENT,  properly,  in  heraldry,  an  escutcheon  or  armorial 

shield  granted  for  some  act  of  distinction  or  "  achievement," 
of  which  word  it  is  a  corruption  through  such  forms  as  atcheament, 

achement,  hachemenl,  &c.  "  Achievement  "  is  an  adaptation 
of  the  Fr.  achevement,  from  achever,  a  chef  venir,  Lat.  ad  caput 
venire,  to  come  to  a  head,  or  conclusion,  hence  accomplish, 

achieve.  The  term  "  hatchment  "  is  now  usually  applied  to 
funeral  escutcheons  or  armorial  shields  enclosed  in  a  black 

lozenge-shaped  frame  suspended  against  the  wall  of  a  deceased 

person's  house.  It  is  usually  placed  over  the  entrance  at  the 
level  of  the  second  floor,  and  remains  for  from  six  to  twelve 
months,  when  it  is  removed  to  the  parish  church.  This  custom 
is  falling  into  disuse,  though  still  not  uncommon.  It  is  usual  to 
hang  the  hatchment  of  a  deceased  head  of  a  house  at  the  univer- 

sities of  Oxford  and  Cambridge  over  the  entrance  to  his  lodge 
or  residence. 

If  for  a  bachelor  the  hatchment  bears  upon  a  shield  his  arms, 
crest,  and  other  appendages,  the  whole  on  a  black  ground.  If 
for  a  single  woman,  her  arms  are  represented  upon  a  lozenge, 

bordered  with  knotted  ribbons, 
also  on  a  black  ground.  If  the 
hatchment  be  for  a  married 
man  (  as  in  the  illustration),  his 
arms  upon  a  shield  impale  those 
of  his  surviving  wife;  or  if  she 
be  an  heiress  they  are  placed 
upon  a  scutcheon  of  pretence, 
and  crest  and  other  appendages 
are  added.  The  dexter  half  of 

the  ground  is  black,  the  sinister 
white.  For  a  wife  whose  hus- 

band is  alive  the  same  arrange- 
ment is  used,  but  the  sinister 

ground  only  is  black.  For  a 
widower  the  same  is  used  as 

for  a  married  man,  but  the 
whole  ground  is  black;  for  a 

widow  the  husband's  arms  are  given  with  her  own,  but  upon  a 
lozenge,  with  ribbons,  without  crest  or  appendages,  and  the 
whole  ground  is  black.  When  there  have  been  two  wives  or 
two  husbands  the  ground  is  divided  into  three  parts  per  pale, 
and  the  division  behind  the  arms  of  the  survivor  is  white. 

Colours  and  military  or  naval  emblems  are  sometimes  placed 
behind  the  arms  of  military  or  naval  officers.  It  is  thus  easy 
to  discern  from  the  hatchment  the  sex,  condition  and  quality, 
and  possibly  the  name  of  the  deceased. 

In  Scottish  hatchments  it  is  not  unusual  to  place  the  arms 
of  the  father  and  mother  of  the  deceased  in  the  two  lateral 

angles  of  the  lozenge,  and  sometimes  the  4,  8  or  16  genealogical 
escutcheons  are  ranged  along  the  margin. 
HATFIELD,  a  town  in  the  Mid  or  St  Albans  parliamentary 

division  of  Hertfordshire,  England,  172  m.  N.  of  London  by  the 
Great  Northern  railway.  Pop.  (1901),  47 54.  It  lies  picturesquely 
on  the  flank  of  a  wooded  hill,  and  about  its  foot,  past  which  runs 
the  Great  North  Road.  The  church  of  St  Etheldreda,  well 
situated  towards  the  top  of  the  hill,  contains  an  Early  English 
round  arch  with  the  dog-tooth  moulding,  -but  for  the  rest  is 
Decorated  and  Perpendicular,  and  largely  restored.  The  chapel 
north  of  the  chancel  is  known  as  the  Salisbury  chapel,  and  was 
erected  by  Robert  Cecil,  first  earl  of  Salisbury  (d.  1612),  who 
was  buried  here.  It  is  in  a  mixture  of  classic  and  Gothic  styles. 
In  a  private  portion  of  the  churchyard  is  buried,  among  others 
of  the  family,  the  third  marquess  of  Salisbury  (d.  1903).  In  the 
vicinity  is  Hatfield  House,  close  to  the  site  of  a  palace  of  the 
bishops  of  Ely,  which  was  erected  about  the  beginning  of  the 
1 2th  century.  From  this  palace  comes  the  proper  form  of  the 

name  of  the  town,  Bishop's  Hatfield.  In  1538  the  manor  was 
resigned  to  Henry  VIII.  by  Bishop  Thomas  Goodrich  of  Ely, 
in  exchange  for  certain  lands  in  Cambridge,  Essex  and  Norfolk; 
and  after  that  monarch  the  palace  was  successively  the  residence 
of  Edward  VI.  immediately  before  his  accession,  of  Queen 
Elizabeth  during  the  reign  of  her  sister  Mary,  and  of  James  I. 
The  last-named  exchanged  it  in  1607  for  Theobalds,  near 
Cheshunt,  in  the  same  county,  an  estate  of  Robert  Cecil,  earl  of 
Salisbury,  in  whose  family  Hatfield  House  has  since  remained. 

The  west  wing  of  the  present  mansion,  built  for  Cecil  in  1608- 
1611,  was  destroyed  by  fire  in  November  1835,  the  dowager 
marchioness  of  Salisbury,  widow  of  the  ist  marquess,  perishing 
in  the  flames.  Hatfield  House  was  built,  and  has  been  restored 
and  maintained,  in  the  richest  style  of  its  period,  both  without 
and  within.  The  buildings  of  mellowed  red  brick  now  used  as 

stables  and  offices  are,  however,  of  a  period  far  anterior  to  Cecil's 
time,  and  are  probably  part  of  the  erection  of  John  Morton, 

bishop  of  Ely  in  1478-1486.  The  park  measures  some  10  m, 
in  circumference.  From  the  eminence  on  which  the  mansion 

stands  the  ground  falls  towards  the  river  Lea,  which  here  expands 

into  a  small  lake.  Beyond  this  is  a  rare  example  of  a  monks' 
walled  vineyard.  In  the  park  is  also  an  ancient  oak  under 
which  Elizabeth  is  said  to  have  been  seated  when  the  news  of  her 

sister's  death  was  brought  to  her.  Brocket  Park  is  another  fine 
demesne,  at  the  neighbouring  village  of  Lemsford,  and  the 
Brocket  chapel  in  Hatfield  church  contains  memorials  of  the 
families  who  have  held  this  seat. 

HATHERLEY,  WILLIAM  PAGE  WOOD,  IST  BARON  (1801- 
1881),  lord  chancellor  of  Great  Britain,  son  of  Sir  Matthew 
.Wood,  a  London  alderman  and  lord  mayor  who  became  famous 
for  befriending  Queen  Caroline  and  braving  George  IV.,  was  born 
in  London  on  the  29th  of  November  1801.  He  was  educated 

at  Winchester,  Geneva  University,  and  Trinity  College,  Cam- 
bridge, where  he  became  a  fellow  after  being  24th  wrangler  in 

1824.  He  entered  Lincoln's  Inn,  and  was  called  to  the  bar  in 
1824,  studying  conveyancing  in  Mr  John  Tyrrell's  chambers. 
He  soon  obtained  a  good  practice  as  an  equity  draughtsman 
and  before  parliamentary  committees,  and  in  1830  married 
Miss  Charlotte  Moor.  In  1845  he  became  Q.C.,  and  in  1847  was 
elected  to  parliament  for  the  city  of  Oxford  as  a  Liberal.  In 
1849  he  was  appointed  vice-chancellor  of  the  county  palatine 
of  Lancaster,  and  in  1851  was  made  solicitor-general  and  knighted, 
vacating  that  position  in  1852.  When  his  party  returned  to 

power  in  1853,  he  was  raised  to  the  bench  as  a  vice-chancellor. 
In  1868  he  was  made  a  lord  justice  of  appeal,  but  before  the  end 
of  the  year  was  selected  by  Mr  Gladstone  to  be  lord  chancellor, 
and  was  raised  to  the  peerage  as  Lord  Hatherley  of  Down 
Hatherley.  He  retired  in  1872  owing  to  failing  eyesight,  but  sat 

occasionally  as  a  law  lord.  His  wife's  death  in  1878  was  a  great 
blow,  from  which  he  never  recovered,  and  he  died  in  London 
on  the  loth  of  July  1881.  Dean  Hook  said  that  Lord  Hatherley 
— who  was  a  sound  and  benevolent  supporter  of  the  Church  of 
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England — was  the  best  man  he  had  ever  known.  He  was  a 
particularly  clear-headed  lawyer,  and  his  judgments — always 
delivered  extempore — commanded  the  greatest  confidence  both 
with  the  public  and  the  legal  profession.  He  left  no  issue  and 
the  title  became  extinct  on  his  death. 
HATHERTON,  EDWARD  JOHN  LITTLETON,  IST  BARON 

(1791-1863),  was  born  on  the  i8th  of  March  1791  and  was 
educated  at  Rugby  school  and  at  Brasenose  College,  Oxford. 
He  was  the  only  son  of  Moreton  Walhouse  of  Hatherton,  Stafford- 

shire; but  in  1812,  in  accordance  with  the  will  of  his  great-uncle 
Sir  Edward  Littleton,  Bart.  (d.  1812),  he  took  the  name  of 
Littleton.  From  1812  to  1832  he  was  member  of  parliament  for 
Staffordshire  and  from  1832  to  1835  for  the  southern  division  of 
that  county,  being  specially  prominent  in  the  House  of  Commons 
as  an  advocate  of  Roman  Catholic  emancipation.  In  January 
1833,  against  his  own  wish,  he  was  put  forward  by  the  Radicals 
as  a  candidate  for  the  office  of  speaker,  but  he  was  not  elected  and 

in  May  1833  he  became  chief  secretary  to  the  lord-lieutenant  of 
Ireland  in  the  ministry  of  Earl  Grey.  His  duties  in  this  capacity 

brought  him  frequently  into  conflict  with  O'Connell,  but  he  was 
obviously  unequal  to  the  great  Irishman,  although  he  told  his 

colleagues  to  "  leave  me  to  manage  Dan."  He  had  to  deal  with 
the  vexed  and  difficult  question  of  the  Irish  tithes  on  which  the 
government  was  divided,  and  with  his  colleagues  had  to  face  the 
problem  of  a  new  coercion  act.  Rather  hastily  he  made  a 

compact  with  O'Connell  on  the  assumption  that  the  new  act  could 
not  contain  certain  clauses  which  were  part  of  the  old  act. 

The  clauses,  however,  were  inserted;  O'Connell  charged  Littleton 
with  deception;  and  in  July  1834  Grey,  Althorp  (afterwards 
Earl  Spencer)  and  the  Irish  secretary  resigned.  The  two  latter 
were  induced  to  serve  under  the  new  premier,  Lord  Melbourne, 
and  they  remained  in  office  until  Melbourne  was  dismissed  in 
November  1834.  In  1835  Littleton  was  created  Baron  Hatherton, 
and  he  died  at  his  Staffordshire  residence,  Teddesley  Hall,  on  the 
4th  of  May  1863.  In  1888  his  grandson,  Edward  George  Littleton 
(b.  1842),  became  3rd  Baron  Hatherton. 

See  Hatherton's  Memoirs  and  Correspondence  relating  to  Political 
Occurrences,  June-July  1834,  edited  by  H.  Reeve  (1872);  and  Sir 
S.  Walpole,  History  0}  England,  vol.  iii.  (1890). 

HATHRAS,  a  town  of  British  India,  in  the  Aligarh  district 
of  the  United  Provinces,  29  m.  N.  of  Agra.  Pop.  (1901),  42,578. 
At  the  end  of  the  i8th  century  it  was  held  by  a  Jat  chieftain, 
whose  ruined  fort  still  stands  at  the  east  end  of  the  town,  and 
was  annexed  by  the  British  in  1803,  but  insubordination  on 
the  part  of  the  chief  necessitated  the  siege  of  the  fort  in  1817. 
Since  it  came  under  British  rule,  Hathras  has  rapidly  risen  to 
commercial  importance,  and  now  ranks  second  to  Cawnpore 
among  the  trading  centres  of  the  Doab.  The  chief  articles  of 
commerce  are  sugar  and  grain,  there  are  also  factories  for  ginning 

and  pressing  cotton,  and  a  cotton  spinning-mill.  Hathras  is 
connected  by  a  light  railway  with  Muttra,  and  by  a  branch  with 
Hathras  junction,  on  the  East  Indain  main  line. 
HATTIESBURG,  a  city  and  the  county-seat  of  Forrest  county, 

Mississippi,  U.S.A.,  on  the  Hastahatchee  (or  Leaf)  river,  about 
90  m.  S.E.  of  Jackson.  Pop.  (1890)  1172;  (1900)  4175  (1687 
negroes);  (1910)  11,733.  Hattiesburg  is  served  by  the  Gulf  &Ship 
Island,  the  Mississippi  Central,  the  New  Orleans,  Mobile  & 
Chicago  and  the  New  Orleans  &  North  Eastern  railways.  The 
officers  and  employees  of  the  Gulf  &  Ship  Island  railway  own  and 
maintain  a  hospital  here.  The  city  is  in  a  rich  farming,  truck- 
gardening  and  lumbering  "ountry.  Among  its  manufactures 
are  lumber  (especially  yellow-pine),  wood-alcohol,  turpentine, 
paper  and  pulp,  fertilizers,  wagons,  mattresses  and  machine-shop 
products.  Hattiesburg  was  founded  about  1882  and  was  nahied 
in  honour  of  the  wife  of  W.  H.  Hardy,  a  railway  official,  who 
planned  a  town  at  the  intersection  of  the  New  Orleans  &  North- 
Eastern  (which  built  a  round  house  and  repair  shops  here  in  1885) 
and  the  Gulf  &  Ship  Island  railways.  The  latter  railway  was 
opened  from  Gulfport  to  Hattiesburg  in  January  1897,  and  from 
Hattiesburg  to  Jackson  in  September  1900.  Hattiesburg  was 
incorporated  as  a  town  in  1884  and  was  chartered  as  a  city  in 

1899.  Formerly  the  "  court  house "  of  the  second  judicial 

district  of  Perry  county,  Hattiesburg  became  on  the  ist  of 
January  1908  the  county-seat  of  Forrest  county,  erected  from 
the  W.  part  of  Perry  county. 
HATTINGEN,  a  town  of  Germany,  in  the  Prussian  province 

of  Westphalia,  on  the  river  Ruhr,  21  m.  N.E.  of  Diisseldorf. 
Pop.  ( 1 900) ,  89  7  5 .  It  has  two  Evangelical  and  a  Roman  Catholic 
church.  The  manufactures  include  tobacco,  and  iron  and  steel 
goods.  In  the  neighbourhood  are  the  ruins  of  the  Isenburg, 
demolished  in  1 2  26.  Hattingen,  which  received  communal  rights 
in  1396,  was  one  of  the  Hanse  towns. 

HATTO  I.  (c.  850-913),  archbishop  of  Mainz,  belonged  to  a 
Swabiah  family,  and  was  probably  educated  at  the  monastery 
of  Reichenau,  of  which  be  became  abbot  in  888.  He  soon  became 
known  to  the  German  king,  Arnulf,  who  appointed  him  arch- 

bishop of  Mainz  in  891;  and  he  became  such  a  trustworthy 

and  confidential  counsellor  that  he  was  popularly  called  "  the 
heart  of  the  king."  He  presided  over  the  important  synod  at 
Tribur  in  895,  and  accompanied  the  king  to  Italy  in  894  and 
895,  where  he  was  received  with  great  favour  by  Pope  Formosus. 
In  899,  when  Arnulf  died,  Hatto  became  regent  of  Germany,  and 
guardian  of  the  young  king,  Louis  the  Child,  whose  authority 
he  compelled  Zwentibold,  king  of  Lorraine,  an  illegitimate  son  of 
Arnulf,  to  recognize.  During  these  years  he  did  not  neglect 
his  own  interests,  for  in  896  he  secured  for  himself  the  abbey  of 
Ellwangen  and  in  898  that  of  Lorsch .  He  assisted  the  Franconian 
family  of  the  Conradines  in  its  feud  with  the  Babenbergs,  and 
was  accused  of  betraying  Adalbert,  count  of  Babenberg,  to 
death.  He  retained  his  influence  during  the  whole  of  the  reign 

of  Louis;  and  on  the  king's  death  in  911  was  prominent  in 
securing  the  election  of  Conrad,  duke  of  Fran'conia,  to  the 
vacant  throne.  When  trouble  arose  between  Conrad  and  Henry, 
duke  of  Saxony,  afterwards  King  Henry  the  Fowler,  the  attitude 
of  Conrad  was  ascribed  by  the  Saxons  to  the  influence  of  Hatto, 
who  wished  to  prevent  Henry  from  securing  authority  in  Thur- 
ingia,  where  the  see  of  Mainz  had  extensive  possessions.  He 
was  accused  of  complicity  in  a  plot  to  murder  Duke  Henry,  who 
in  return  ravaged  the  archiepiscopal  lands  in  Saxony  and 
Thuringia.  He  died  on  the  1 5th  of  May  913,  one  tradition  saying 
he  was  struck  by  lightning,  and  another  that  he  was  thrown  alive 
by  the  devil  into  the  crater  of  Mount  Etna.  His.  memory  was 
long  regarded  in  Saxony  with  great  abhorrence,  and  stories  of 
cruelty  and  treachery  gathered  round  his  name.  The  legend  of 
the  Mouse  Tower  at  Bingen  is  connected  with  Hatto  II.,  who 
was  archbishop  of  Mainz  from  968  to  970.  This  Hatto  built 
the  church  of  St  George  on  the  island  of  Reichenau,  was  generous 
to  the  see  of  Mainz  and  to  the  abbeys  of  Fulda  and  Reichenau, 
and  was  a  patron  of  the  chronicler  Regino,  abbot  of  Priim. 

See  E.  Dummler,  Geschichte  des  ostfrankischen  Reichs  (Leipzig, 
1887-1888);  G.  Phillips,  Die  grosse  Synode  von  Tribur  (Vienna, 
1865) ;  J.  Heidemann,  Hatto  I.,  Erzbischof  von  Mainz  (Berlin,  1865) ; 
G.  Waitz,  Jahrbucher  der  deutschen  Geschichte  unter  Heinrich  I. 
(Berlin  and  Leipzig,  1863);  and  J.  F.  Bohmer,  Regesta  archiepisco- 
porum  Maguntinensium,  edited  by  C.  Will  (Innsbruck,  1877-1886). 

HATTON,  SIR  CHRISTOPHER  (1540-1591),  lord  chancellor  of 
England  and  favourite  of  Queen  Elizabeth,  was  a  son  of  William 
Hatton  (d.  1546)  of  Holdenby,  Northamptonshire,  and  was 
educated  at  St  Mary  Hall,  Oxford.  A  handsome  and  accom- 

plished man,  being  especially  distinguished  for  his  elegant 
dancing,  he  soon  attracted  the  notice  of  Queen  Elizabeth,  became 
one  of  her  gentlemen  pensioners  in  1564,  and  captain  of  her 
bodyguard  in  1572.  He  received  numerous  estates  and  many 
positions  of  trust  and  profit  from  the  queen,  and  suspicion  was 

not  slow  to  assert  that  he  was  Elizabeth's  lover,  a  chaige  which 
was  definitely  made  by  Mary  queen  of  Scots  in  1584.  Hatton, 

who  was  probably  innocent  in  this  matter,  had  been  made  vice- 
chamberlain  of  the  royal  household  and  a  member  of  the  privy 
council  in  1578,  and  had  been  a  member  of  parliament  since  1571, 
first  representing  the  borough  of  Higham  Ferrers  and  afterwards 
the  county  of  Northampton.  In  1578  he  was  knighted,  and  was 

now  regarded  as  the  queen's  spokesman  in  the  House  of  Commons, 
being  an  active  agent  in  the  prosecutions  of  John  Stubbs  and 
William  Parry.  He  was  one  of  those  who  were  appointed  to 
arrange  a  marriage  between  Elizabeth  and  Francis,  duke  of 
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Alencon,  in  1581;  was  a  member  of  the  court  which  tried 
Anthony  Babington  in  1586;  and  was  one  of  the  commissioners 
who  found  Mary  queen  of  Scots  guilty.  He  besought  Elizabeth 
not  to  marry  the  French  prince;  and  according  to  one  account 
repeatedly  assured  Mary  that  he  would  fetch  her  to  London  if 
the  English  queen  died.  Whether  or  no  this  story  be  true, 

Hatton's  loyalty  was  not  questioned;  and  he  was  the  foremost 
figure  in  that  striking  scene  in  the  House  of  Commons  in  December 
1584,  when  four  hundred  kneeling  members  repeated  after  him 

a  prayer  for  Elizabeth's  safety.  Having  been  the  constant 
recipient  of  substantial  marks  of  the  queen's  favour,  he  vigor- 

ously denounced  Mary  Stuart  in  parliament,  and  advised  William 
Davison  to  forward  the  warrant  for  her  execution  to  Fother- 

ingay.  In  the  same  year  (1587)  Hatton  was  made  lord  chan- 
cellor, and  although  he  had  no  great  knowledge  of  the  law,  he 

appears  to  have  acted  with  sound  sense  and  good  judgment  in 
his  new  position.  He  is  said  to  have  been  a  Roman  Catholic 
in  all  but  name,  yet  he  treated  religious  questions  in  a  moderate 
and  tolerant  way.  He  died  in  London  on  the  2oth  of  November 

1591,  and  was  buried  in  St  Paul's  cathedral.  Although  mention 
has  been  made  of  a  secret  marriage,  Hatton  appears  to  have 
remained  single,  and  his  large  and  valuable  estates  descended 
to  his  nephew,  Sir  William  Newport,  who  took  the  name  of 
Hatton.  Sir  Christopher  was  a  knight  of  the  Garter  and  chan- 

cellor of  the  university  of  Oxford.  Elizabeth  frequently  showed 
her  affection  for  her  favourite  in  an  extravagant  and  ostentatious 
manner.  She  called  him  her  mouton,  and  forced  the  bishop  of 
Ely  to  give  him  the  freehold  of  Ely  Place,  Holborn,  which  became 
his  residence,  his  name  being  perpetuated  in  the  neighbouring 
Hatton  Garden.  Hatton  is  reported  to  have  been  a  very  mean 
man,  but  he  patronized  men  of  letters,  and  among  his  friends 
was  Edmund  Spenser.  He  wrote  the  fourth  act  of  a  tragedy, 
Tancred  and  Gismund,  and  his  death  occasioned  several  pane- 

gyrics in  both  prose  and  verse. 

When  Hatton's  nephew,  Sir  William  Hatton,  died  without 
sons  in  1597,  his  estates  passed  to  a  kinsman,  another  Sir  Christ- 

opher Hatton  (d.  1619),  whose  son  and  successor,  Christopher 

(c.  1605-1670),  was  elected  a  member  of  the  Long  Parliament  in 
1640,  and  during  the  Civil  War  was  a  partisan  of  Charles  I. 
In  1643  he  was  created  Baron  Hatton  of  Kirby;  and,  acting  as 
comptroller  of  the  royal  household,  he  represented  the  king  during 
the  negotiations  at  Uxbridge  in  1645.  Later  he  lived  for  some 
years  in  France,  and  after  the  Restoration  was  made  a  privy 
councillor  and  governor  of  Guernsey.  He  died  at  Kirby  on 
the  4th  of  July  1670,  and  was  buried  in  Westminster  Abbey. 
By  his  wife  Elizabeth  (d.  1672),  daughter  of  Sir  Charles  Montagu 
of  Boughton,  he  had  two  sons  and  three  daughters.  His  eldest 

son  Christopher  (1632-1706),  succeeded  his  father  as  Baron 
Hatton  and  also  as  governor  of  Guernsey  in  1670.  In  1683  he 
was  created  Viscount  Hatton  of  Grendon.  He  was  married  three 

times,  and  left  two  sons:  William  (1690-1760),  who  succeeded 
to  his  father's  titles  and  estates,  and  Henry  Charles  (c.  1700- 
1762),  who  enjoyed  the  same  dignities  for  a  short  time  after  his 

brother's  death.  When  Henry  Charles  died,  the  titles  became 
extinct,  and  the  family  is  now  represented  by  the  Finch-Hattons, 
earls  of  Winchilsea  and  Nottingham,  whose  ancestor,  Daniel 
Finch,  2nd  earl  of  Nottingham,  married  Anne  (d.  1743),  daughter 
of  the  ist  Viscount  Hatton. 

See  Sir  N.  H.  Nicolas,  Life  and  Times  of  Sir  Christopher  Hatton 
(London,  1847) ;  and  Correspondence  of  the  Family  of  Ilatton,  being 
chiefly  Letters  addressed  to  Christopher,  first  Viscount  Ilatton,  1601- 
1704,  edited  with  introduction  by  E.  M.  Thompson  (London,  1878). 

HATTON,  JOHN  LIPTROT  (1809-1886),  English  musical 
composer,  was  born  at  Liverpool  on  the  i2th  of  October  1809. 
He  was  virtually  a  self-taught  musician,  and  besides  holding 
several  appointments  as  organist  in  Liverpool,  appeared  as  an 
actor  on  the  Liverpool  stage,  subsequently  finding  his  way  to 

London  as  a  member  of  Macready's  company  at  Drury  Lane 
in  1832.  Ten  years  after  this  he  was  appointed  conductor 
at  the  same  theatre  for  a  series  of  English  operas,  and  in  1843 
his  own  first  operetta,  Queen  of  the  Thames,  wasgiven  with  success. 

Staudigl,  the  eminent  German  bass,  was  a  member  of  the  com- 

pany, and  at  his  suggestion  Hatton  wrote  a  more  ambitious  work, 
Pascal  Bruno,  which,  in  a  German  translation,  was  presented  at 
Vienna,  with  Staudig!  in  the  principal  part;  the  opera  con- 

tained a  song,  "  Revenge,"  which  the  basso  made  very  popular 
in  England,  though  the  piece  as  a  whole  was  not  successful 

enough  to  be  produced  here.  Hatton's  excellent  pianoforte 
playing  attracted  much  attention  in  Vienna;  he  took  the 
opportunity  of  studying  counterpoint  under  Sechter,  and  wrote 
a  number  of  songs,  obviously  modelled  on  the  style  of  German 
classics.  In  1846  he  appeared  at  the  Hereford  festival  as  a  singer, 
and  also  played  a  pianoforte  concerto  of  Mozart.  He  undertook 
concert  tours  about  this  time  with  Sivori,  Vieuxtemps  and  others. 
From  1848  to  1850  he  was  in  America;  on  his  return  he  became 
conductor  of  the  Glee  and  Madrigal  Union,  and  from  about 

1853  was  engaged  at  the  Princess's  theatre  to  provide  and  con- 
duct the  music  for  Charles  Kean's  Shakespearean  revivals.  He 

seems  to  have  kept  this  apppointment  for  about  five  years.  In 
1856  a  cantata,  Robin  Hood,  was  given  at  the  Bradford  festival, 

and  a  third  opera,  Rose,  or  Love's  Ransom,  at  Covent  Garden  in 
1864,  without  much  success.  In  1866  he  went  again  to  America, 
and  from  this  year  Hatton  held  the  post  of  accompanist  at  the 

Ballad  Concerts,  St  James's  Hail,  for  nine  seasons.  In  1875 
he  went  to  Stuttgart,  and  wrote  an  oratorio,  Hezekiah,  given 
at  the  Cyrstal  Palace  in  1877;  like  all  his  larger  works  it  met 
with  very  moderate  success.  Hatton  excelled  in  the  lyrical 
forms  of  music,  and,  in  spite  of  his  distinct  skill  in  the  severer 
styles  of  the  madrigal,  &c.,  he  won  popularity  by  such  songs  as 

"  To  Anthea,"  "  Good-bye,  Sweetheart,"  and  "  Simon  the 
Cellarer,"  the  first  of  which  may  be  called  a  classic  in  its  own 
way.  His  glees  and  part-songs,  such  as  "  When  Evening's 
Twilight,"  are  still  reckoned  among  the  best  of  their  class; 
and  he  might  have  gained  a  place  of  higher  distinction  among 
English  composers  had  it  not  been  for  his  irresistible  animal 
spirits  and  a  want  of  artistic  reverence,  which  made  it  uncertain 
in  his  younger  days  whether,  when  he  appeared  at  a  concert, 
he  would  play  a  fugue  of  Bach  or  sing  a  comic  song.  He  died 
at  Margate  on  the  2oth  of  September  1886. 
HAUCH,  JOHANNES  CARSTEN  (1790-1872),  Danish  poet, 

was  born  of  Danish  parents  residing  at  Frederikshald  in  Norway, 
on  the  1 2th  of  May  1790.  In  1802  he  lost  his  mother,  and  in 
1803  returned  with  his  father  to  Denmark.  In  1807  he  fought 
as  a  volunteer  against  the  English  invasion.  He  entered  the 

university  of  Copenhagen  in  1808,  and  in  1821  took  his  doctor's 
degree.  He  became  the  friend  and  associate  of  Steffens  and 
Oehlenschlager,  warmly  adopting  the  romantic  views  about 
poetry  and  philosophy.  His  first  two  dramatic  poems,  The 
Journey  to  Cinistan  and  The  Power  of  Fancy,  appeared  in  1816, 
and  were  followed  by  a  lyrical  drama,  Rosaura  (1817);  but 
these  works  attracted  little  or  no  attention.  Hauch  therefore 

gave  up  all  hope  of  fame  as  a  poet,  and  resigned  himself  entirely 

to  the  study  of  science.  He  took  his  doctor's  degree  in  zoology 
in  1821,  and  went  abroad  to  pursue  his  studies.  At  Nice  he 
had  an  accident  which  obliged  him  to  submit  to  the  amputation 
of  one  foot.  He  returned  to  literature,  publishing  a  dramatized 
fairy  tale,  the  Hamadryad,  and  the  tragedies  of  Bajazet,  Tiberius, 

Gregory  VII.,  in  1828-1829,  The  Death  of  Charles  V.  (1831), 
and  The  Siege  of  Maastricht  (1832).  These  plays  were  violently 

attacked  and  enjoyed  no  success.  Hauch  then  turned  to  novel- 
writing,  and  published  in  succession  five  romances — Vilhelm 
Zabern  (1834);  The  Alchemist  (1836);  A  Polish  Family  (1839); 
The  Castle  on  the  Rhine  (1845);  and  Robert  Fulton  (1853). 
In  1842  he  collected  his  shorter  Poems.  In  1846  he  was 
appointed  professor  of  the  Scandinavian  languages  in  Kiel, 
but  returned  to  Copenhagen  when  the  war  broke  out  in  1848. 
About  this  time  his  dramatic  talent  was  at  its  height,  and  he 
produced  one  admirable  tragedy  after  another;  among  these 

may  be  mentioned  Svend  Grathe  (1841);  The  Sisters  at  Kinne- 
kulle  (1849);  Marshal  Stig  (1850);  Honour  Lost  and  Won  (1851); 

and  Tycho  Brake's  Youth  (1852).  From  1858  to  1860  Hauch 
was  director  of  the  Danish  National  Theatre;  he  produced 

three  more  tragedies — The  King's  Favourite  (1859);  Henry  of 
Navarre  (1863);  and  Julian  the  Apostate  (1866).  In  1861  he 
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published  another  collection  of  Lyrical  Poems  and  Romances; 
and  in  1862  the  historical  epic  of  Valdemar  Seir,  volumes  which 

contain  his  best  work.  P'rom  1851,  when  he  succeeded  Oehlen- 
schlager,  to  his  death,  he  held  the  honorary  post  of  professor 
of  aesthetics  at  the  university  of  Copenhagen.  He  died  in  Rome 
in  1872.  Hauch  was  one  of  the  most  prolific  of  the  Danish 
poets,  though  his  writings  are  unequal  in  value.  His  lyrics  and 
romances  in  verse  are  always  fine  in  form  and  often  strongly 
imaginative.  In  all  his  writings,  but  especially  in  his  tragedies, 
he  displays  a  strong  bias  in  favour  of  what  is  mystical  and 
supernatural.  Of  his  dramas  Marshal  Stig  is  perhaps  the  best, 
and  of  his  novels  the  patriotic  tale  of  Vilhelm  Zabern  is  admired 
the  most. 

See  G.  Brandes,  "  Carsten Hauch  "  (1873)  in  DanskeDigtere  (1877) ; 
F.  Ronning,  J.  C.  Hauch  (1890),  and  in  Dansk  Biografisk-Lexicon, 

(vol.  vii.  Copenhagen,  1893).  Hauch's  novels  were  collected  (1873— 
1874)  and  his  dramatic  works  (3  vols.,  2nd  ed.,  1852-1859). 

HAUER, FRANZ,  RITTER  VON  (1822-1899),  Austrian  geologist, 
born  in  Vienna  on  the  3oth  of  January  1822,  was  son  of  Joseph 

von  Hauer  (1778-1863),  who  was  equally  distinguished  as  a  high 
Austrian  official  and  authority  on  finance  and  as  a  palaeontologist. 
He  was  educated  in  Vienna,  afterwards  studied  geology  at 

the  mining  academy  of  Schemnitz  (1839-1843),  and  for  a  time 
was  engaged  in  official  mining  work  in  Styria.  In  1846  he 
became  assistant  to  W.  von  Haidinger  at  the  minera  logical 
museum  in  Vienna;  three  years  later  he  joined  the  imperial 
geological  institute,  and  in  1866  he  was  appointed  director. 
In  1886  he  became  superintendent  of  the  imperial  natural  history 
museum  in  Vienna.  Among  his  special  geological  works  are 
those  on  the  Cephalopoda  of  theTriassicand  Jurassicformations 

of  Alpine  regions  (1855-1856).  His  most  important  general 
work  was  that  of  the  Geological  Map  of  Austro-Hungary,  in 
twelve  sheets  (1867-1871;  4th  ed.,  1884,  including  Bosnia 
and  Montenegro).  This  map  was  accompanied  by  a  series  of 
explanatory  pamphlets.  In  1882  he  was  awarded  the  Wollaston 
medal  by  the  Geological  Society  of  London.  In  1892  von  Hauer 
became  a  life-member  of  the  upper  house  of  the  Austrian  parlia- 

ment. He  died  on  the  2oth  of  March  1899. 

PUBLICATIONS. — Beitrage  zur  Paldontolographie  von  Osterreich 
(1858—1859);  Die  Geologic  und  Hire  Anwendung  auf  die  Kenntnis 
der  Bodcnbeschajfenheit  der  osterr.-ungar.  Monarchie  (1875;  ed.  2, 
1878). 
Memoir  by  Dr  E.  Tietze ;  Jahrbuch  der  K.  K.  geolog.  Reichsanslalt 

(1899,  reprinted  1900,  with  portrait). 

HAUFF,  WILHELM  (1802-1827),  German  poet  and  novelist, 
was  born  at  Stuttgart  on  the  29th  of  November  1802,  the  son 
of  a  secretary  in  the  ministry  of  foreign  affairs.  Young  Hauff 
lost  his  father  when  he  was  but  seven  years  of  age,  and  his  early 
education  was  practically  self-gained  in  the  library  of  his  maternal 
grandfather  at  Tubingen,  to  which  place  his  mother  had  removed. 
In  1818  he  was  sent  to  the  Klosterschule  at  Blaubeuren,  whence 
he  passed  in  1820  to  the  university  of  Tubingen.  In  four  years 
he  completed  his  philosophical  and  theological  studies,  and  on 
leaving  the  university  became  tutor  to  the  children  of  the  famous 
Wurttemberg  minister  of  war,  General  Baron  Ernst  Eugen  von 

Hugel  (1774-1849),  and  for  them  wrote  his  Marchen,  which  he 
published  in  his  Miirchenalmanach  auf  das  Jahr  1826.  He  also 
wrote  there  the  first  part  of  the  Mitteilungen  aus  den  Memoiren 
des  Satan  (1826)  and  Der  Mann  im  Monde  (1825).  The  latter, 
a  parody  of  the  sentimental  and  sensual  novels  of  H.  Clauren 

(pseudonymof  Karl  Gottlieb  Samuel  Heun[i77i-i8s4l), became, 
in  course  of  composition,  a  close  imitation  of  that  author's  style 
and  was  actually  published  under  his  name.  Clauren,  in  con- 

sequence, brought  an  action  for  damages  against  Hauff  and 
gained  his  case.  Whereupon  Plauff  followed  up  the  attack  in 
hi$  witty  and  sarcastic  Kontroverspredigt  uber  H.  Clauren  und 
den  Mann  im  Monde  (1826)  and  attained  his  original  object — 
the  moral  annihilation  of  the  mawkish  and  unhealthy  literature 
with  which  Clauren  was  flooding  the  country.  Meanwhile, 

animated  by  Sir  Walter  Scott's  novels,  Hauff  wrote  the  historical 
romance  Lichlenstein  (1826),  which  acquired  great  popularity 
in  Germany  and  especially  in  Swabia,  treating  as  it  did  the 
most  interesting  period  in  the  history  of  that  country,  the  reign xni.  3 

of  Duke  Ulrich  (1487-1550).  While  on  a  journey  to  France, 
the  Netherlands  and  north  Germany  he  wrote  the  second  part 
of  the  Memoiren  des  Satan  and  some  short  novels,  among  them 
the  charming  Bettlerin  iiom  Pont  des  Arts  and  his  masterpiece, 
the  Phantasien  im  Bremer  Ratskeller  (1827).  He  also  published 
some  short  poems  which  have  passed  into  Volkslieder,  among 
them  Morgenrot,  Morgenrot,  leuchtest  mir  zum  friihen  Tod; 

and  Steh'  ich  in  finstrer  Mittcrnacht.  In  January  1827,  Hauff 
undertook  the  editorship  of  the  Stuttgart  Morgenblatt  and  in 
the  following  month  married,  but  his  happiness  was  prematurely 
cut  short  by  his  death  from  fever  on  the  i8th  of  November  1827. 

Considering  his  brief  life,  Hauff  was  an  extraordinarily  prolific 
writer.  The  freshness  and  originality  of  his  talent,  his  inventive- 

ness, and  his  genial  humour  have  won  him  a  high  place  among  the 
south  German  prose  writers  of  the  early  nineteenth  century. 

His  Sdmtliche  Werke  were  published,  with  a  biography,  by 

G.  Schwab  (3  vols.,  1830-1834;  5  vols.,  i8th  ed.,  1882),  and  by 
F.  Bobertag  (1891-1897),  and  a  selection  by  M.  Mendheim  (3  vols., 
1891).  For  his  life  cf.  J.  Klaiber,  Wilhelm  Hauff,  ein  Lebensbild 
(1881);  M.  Mendheim,  Hauffs  Leben  und  Werke  (1894);  and 
H.  Hofmann,  W.  Hauff  (1902). 

HAUG,  MARTIN  (1827-1876),  German  Orientalist,  was  born 
at  Ostdorf  near  Balingen.  Wurttemberg,  on  the  3oth  of  January 
1827.  He  became  a  pupil  in  the  gymnasium  at  Stuttgart  at  a 
comparatively  late  age,  and  in  1848  he  entered  the  university 
of  Tubingen,  where  he  studied  Oriental  languages,  especially 
Sanskrit.  He  afterwards  attended  lectures  in  Gottingen,  and 
in  1854  settled  as  Privatdozent  at  Bonn.  In  1856  he  removed 
to  Heidelberg,  where  he  assisted  Bunsen  in  his  literary  under- 

takings; and  in  1859  he  accepted  an  invitation  to  India,  where 
he  became  superintendent  of  Sanskrit  studies  and  professor  of 
Sanskrit  in  Poona.  Here  his  acquaintance  with  the  Zend 
language  and  literature  afforded  him  excellent  opportunities 
for  extending  his  knowledge  of  this  branch  of  literature.  The 
result  of  his  researches  was  a  volume  of  Essays  on  the  sacred 
language,  writings  and  religion  of  the  Parsees  (Bombay,  1862). 
Having  returned  to  Stuttgart  in  1866,  he  was  called  to  Munich 
as  professor  of  Sanskrit  and  comparative  philology  in  1868. 
He  died  on  the  3rd  of  June  1876. 

Besides  the  Essays  on  the  Parsees,  of  which  a  new  edition,  by 
E.  W.  West,  greatly  enriched  from  the  posthumous  papers  of  the 
author,  appeared  in  1878,  Haug  published  a  number  of  works  of 
considerable  importance  to  the  student  of  the  literatures  of  ancient 
India  and  Persia.  They  include  Die  Pehlewisprache  und  der  Bunde- 
hesch  (1854) ;  Die  Schrfft  und  Sprache  der  zweiten  Keilschriftgattung 
(1855);  Die  funf  Cathas,  edited,  translated  and  expounded  (1858- 
1860) ;  an  edition,  with  translation  and  explanation,  of  the  Aitareya 
Brahmana  of  the  Rigveda  (Bombay,  1863),  which  is  accounted  his 
best  work  in  the  province  of  ancient  Indian  literature;  A  Lecture 
on  an  original  Speech  of  Zoroaster  (1865);  An  old  Zend-Pahlavi 
Glossary  (1867);  Uber  den  Charakter  der  Pehlewisprache  (1869); 
Das  18.  Kapitel  des  Wendidad  (1869);  Uber  das  Ardai-Viraf- 
nameh  (1870) ;  An  old  Pahlavi-Pazand  Glossary  (1870) ;  and  Vedische 
Rdtselfragen  und  Rdtselspruche  (1875). 

For  particulars  of  Haug's  life  and  work,  see  A.  Bezzenberger, 
Beitrage  zur  Kunde  der  indogermanischen  Sprachen,  vol.  i.  pp.  70  seq. 

HAUGE,  HANS  NIELSEN  (1771-1824),  Norwegian  Lutheran 
divine,  was  born  in  the  parish  of  Thuno,  Norway,  on  the  3rd  of 
April  1771,  the  son  of  a  peasant.  With  the  aid  of  various 

religious  works  which  he  found  in  his  father's  house,  he  laboured 
to  supplement  his  scanty  education.  In  his  twenty-sixth  year, 
believing  himself  to  be  a  divinely-commissioned  prophet,  he 
began  to  preach  in  his  native  parish  and  afterwards  throughout 
Norway,  calling  people  to  repentance  and  attacking  rationalism. 
In  1800  he  passed  to  Denmark,  where,  as  at  home,  he  gained 
many  followers  and  assistants,  chiefly  among  the  lower  orders. 
Proceeding  to  Christiansand  in  1804,  Hauge  set  up  a  printing- 
press  to  disseminate  his  views  more  widely,  but  was  almost 
immediately  arrested  for  holding  illegal  religious  meetings, 
and  for  insulting  the  regular  clergy  in  his  books,  all  of  which 
were  confiscated;  he  was  also  heavily  fined.  After  being  in 
confinement  for  some  years,  he  was  released  in  1814  on  payment 
of  a  fine,  and  retiring  to  an  estate  at  Breddwill,  near  Christiania, 
he  died  there  on  the  29th  of  March  1824.  His  adherents,  who 
did  not  formally  break  with  the  church,  were  called  Haugianer 
or  Leser  (i.e.  Readers).  He  unquestionably  did  much  to  revive 
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the  spiritual  life  of  the  northern  Lutheran  Church.  His  views 
were  of  a  pietistic  nature.  Though  he  cannot  be  said  to  have 
rejected  any  article  of  the  Lutheran  creed,  the  peculiar  emphasis 
which  he  laid  upon  the  evangelical  doctrines  of  faith  and  grace 
involved  considerable  antagonism  to  the  rationalistic  or  sacerdotal 
views  commonly  held  by  the  established  clergy. 

Hauge's  principal  writings  are  Forsog  til  Afhandeling  om  Cuds 
Visdom  (1796);  Anvisning  til  nogle  morkelige  Sprog  i  Bibelen 
(1798) ;  Forklaring  over  Loven  og  Evangelium  (1803).  For  an  account 

of  his  life  and  doctrines  see  C.  Bang's  Hans  Nielsen  Hauge  og  hans 
Samtid  (Christiania ;  2nd  ed.,  1875);  O.  Rost,  Nogle  Bemaerkninger 
om  Hans  Nielsen  Hauge  og  hans  Reining  (1883),  and  the  article  in 
Herzog-Hauck,  Realencyklopadie. 

HAUGESUND,  a  seaport  of  Norway  in  Stavanger  ami  (county), 
on  the  west  coast,  34  m.  N.  by  W.  of  Stavanger.  Pop.  (1900), 
7935.  It  is  an  important  fishing  centre.  Herrings  are  exported 
to  the  annual  value  of  £100,000  to  £200,000,  also  mackerel  and 
lobsters.  The  principal  imports  are  coal  and  salt.  There  are 
factories  for  woollen  goods  and  a  margarine  factory.  Haugesund 
is  the  reputed  death-place  of  Harald  Haarfager,  to  whpm  an 
obelisk  of  red  granite  was  erected  in  1872  on  the  thousandth 
anniversary  of  his  victory  at  the  Hafsfjord  (near  Stavanger) 
whereby  he  won  the  sovereignty  of  Norway.  The  memorial 
stands  ij  m.  north  of  the  town,  on  the  Haraldshaug,  where  the 

hero's  supposed  tombstone  is  shown. 
HAUGHTON,  SAMUEL  (1821-1897),  Irish  scientific  writer, 

the  son  of  James  Haughton  (1795-1873),  was  born  at  Carlow 
on  the  2ist  of  December  1821.  His  father,  the  son  of  a  Quaker, 
but  himself  a  Unitarian,  was  an  active  philanthropist,  a  strong 
supporter  of  Father  Theobald  Mathew,  a  vegetarian,  and  an 

anti-slavery  worker  and  writer.  After  a  distinguished  career 
in  Trinity  College,  Dublin,  Samuel  was  elected  a  fellow  in  1844. 
He  was  ordained  priest  in  1847,  but  seldom  preached.  In  1851 
he  was  appointed  professor  of  geology  in  Trinity  College,  and 
this  post  he  held  for  thirty  years.  He  began  the  study  of 
medicine  in  1859,  and  in  1862  took  the  degree  of  M.D.  in  the 
university  of  Dublin.  He  was  then  made  registrar  of  the 
Medical  School,  the  status  of  which  he  did  much  to  improve, 
and  he  represented  the  university  on  the  General  Medical 
Council  from  1878  to  1896.  He  was  elected  F.R.S.  in  1858,  and 
in  course  of  time  Oxford  conferred  upon  him  the  hon.  degree 
of  D.C.L.,  and  Cambridge  and  Edinburgh  that  of  LL.D.  He 
was  a  man  of  remarkable  knowledge  and  ability,  and  he 
communicated  papers  on  widely  different  subjects  to  various 
learned  societies  and  scientific  journals  in  London  and  Dublin. 
He  wrote  on  the  laws  of  equilibrium  and  motion  of  solid  and 

fluid  bodies  (1846),  on  sun-heat,  terrestrial  radiation,  geological 
climates  and  on  tides.  He  wrote  also  on  the  granites  of  Leinster 

and  Donegal,  and  on  the  cleavage  and  joint-planes  in  the  Old 
Red  Sandstone  of  Waterford  (1857-1858).  He  was  president  of 
the  Royal  Irish  Academy  from  1886  to  1891,  and  for  twenty 
years  he  was  secretary  of  the  Royal  Zoological  Society  of  Ireland. 
He  died  in  Dublin  on  the  3ist  of  October  1897. 

PUBLICATIONS. — Manual  of  Geology  (1865);  Principles  of  Animal 
Mechanics  (1873);  Six  Lectures  on  Physical  Geography  (1880).  In 
conjunction  with  his  friend,  Professor  J.  Galbraith,  he  issued  a 
series  of  Manuals  of  Mathematical  and  Physical  Science. 

HAUGHTON,  WILLIAM  (fl.  1598),  English  playwright.  He 
collaborated  in  many  plays  with  Henry  Chettle,  Thomas  Dekker, 
John  Day  and  Richard  Hathway.  The  only  certain  biographical 
information  about  him  is  derived  from  Philip  Henslowe,  who  on 

the  loth  of  March  1600  lent  him  ten  shillings  "  to  release  him 
out  of  the  Clink."  Mr  Fleay  credits  him  with  a  considerable 
share  in  The  Patient  Grissill  (1599),  and  a  merry  comedy  entitled 
English-Men  for  my  Money,  or  A  Woman  will  have  her  Will 
(1598)  is  ascribed  to  his  sole  authorship.  The  Devil  and  his 
Dame,  mentioned  as  a  forthcoming  play  by  Henslowe  in  March 
1600,  is  identified  by  Mr  Fleay  as  Grim,  the  Collier  of  Croydon, 
which  was  printed  in  1662.  In  this  play  an  emissary  is  sent 
from  the  infernal  regions  to  report  on  the  conditions  of  married 
life  on  earth. 

Grim  is  reprinted  in  vol.  viii.,  and  English-Men  for  my  Money  in 
vol.  x.,  of  W.  C.  Hazlitt's  edition  of  Dodsley's  Old  Plays. 

HAUGWITZ,     CHRISTIAN     AUGUST     HEINRICH     KURT, 
COUNT  VON,  FREIHERR  VON  KRAPPITZ  (1752-1831),  Prussian 
statesman,  was  born  on  the  nth  of  June  1752,  at  Peucke  near 
Ols.  He  belonged  to  the  Silesian  (Protestant)  branch  of  the 
ancient  family  of  Haugwitz,  of  which  the  Catholic  branch  is 
established  in  Moravia.  He  studied  law,  spent  some  time  in 
Italy,  returned  to  settle  on  his  estates  in  Silesia,  and  in  1791  was 
elected  by  the  Silesian  estates  general  director  of  the  province. 
At  the  urgent  instance  of  King  Frederick  William  II.  he  entered 
the  Prussian  service,  became  ambassador  at  Vienna  in  1792 
and  at  the  end  of  the  same  year  a  member  of  the  cabinet  at 
Berlin. 

Haugwitz,  who  had  attended  the  young  emperor  Francis  II. 
at  his  coronation  and  been  present  at  the  conferences  held  at 
Mainz  to  consider  the  attitude  of  the  German  powers  towards 
the  Revolution,  was  opposed  to  the  exaggerated  attitude  of  the 
French  emigres  and  to  any  interference  in  the  internal  affairs  of 
France.  After  the  war  broke  out,  however,  the  defiant  temper 
of  the  Committee  of  Public  Safety  made  an  honourable  peace 
impossible,  while  the  strained  relations  between  Austria  and 

Prussia  on  the  question  of  territorial  "  compensations  "  crippled 
the  power  of  the  Allies  to  carry  the  war  to  a  successful  conclusion. 
It  was  in  these  circumstances  that  Haugwitz  entered  on  the 
negotiations  that  resulted  in  the  subsidy  treaty  between  Great 
Britain  and  Prussia,  and  Great  Britain  and  Holland,  signed  at 
the  Hague  on  the  igth  of  April  1794.  Haugwitz,  however,  was 
not  the  man  to  direct  a  strong  and  aggressive  policy;  the 

failure  of  Prussia  to  make  any  effective  use  of  the  money  "supplied 
broke  the  patience  of  Pitt,  and  in  October  the  denunciation  by 
Great  Britain  of  the  Hague  treaty  broke  the  last  tie  that  bound 
Prussia  to  the  Coalition.  The  separate  treaty  with  France, 
signed  at  Basel  on  the  5th  of  April  1795,  was  mainly  due  to  the 
influence  of  Haugwitz. 

His  object  was  now  to  save  the  provinces  on  the  left  bank  of 
the  Rhine  from  being  lost  to  the  Empire.  No  guarantee  of  their 
maintenance  had  been  inserted  in  the  Basel  treaty;  but  Haug- 

witz and  the  king  hoped  to  preserve  them  by  establishing  the 
armed  neutrality  of  North  Germany  and  securing  its  recognition 
by  the  French  Republic.  This  policy  was  rendered  futile  by 
the  victories  of  Napoleon  Bonaparte  and  the  virtual  conquest 

of  South  Germany  by  the  French.  Haugwitz,  who  had  con- 
tinued to  enjoy  the  confidence  of  the  new  king,  Frederick 

William  III.,  recognized  this  fact,  and  urged  his  master  to  join 
the  new  Coalition  in  1798.  But  the  king  clung  blindly  to  the 
illusion  of  neutrality,  and  Haugwitz  allowed  himself  to  be  made 
the  instrument  of  a  policy  of  which  he  increasingly  disapproved. 
It  was  not  till  1803,  when  the  king  refused  his  urgent  advice  to 
demand  the  evacuation  of  Hanover  by  the  French,  that  he 
tendered  his  resignation.  In  August  1804  he  was  definitely 
replaced  by  Hardenberg,  and  retired  to  his  estates. 

In  his  retirement  Haugwitz  was  still  consulted,  and  he  used 

all  his  influence  against  Hardenberg's  policy  of  a  rapprochement 
with  France.  His  representations  had  little  weight,  however, 

until  Napoleon's  high-handed  action  in  violating  Prussian 
territory  by  marching  troops  through  Ansbach,  roused  the  anger 
of  the  king.  Haugwitz  was  now  once  more  appointed  foreign 

minister,  as  Hardenberg's  colleague,  and  it  was  he  who  was 
charged  to  carry  to  Napoleon  the  Prussian  ultimatum  which  was 
the  outcome  of  the  visit  of  the  tsar  Alexander  I.  to  Berlin  in 

November.  But  in  this  crisis  his  courage  failed  him;  his  nature 

was  one  that  ever  let  "I  dare  not  wait  upon  I  will  ";  he  delayed 
his  journey  pending  some  turn  in  events  and  to  give  time  for 

the  mobilization  of  the  duke  of  Brunswick's  army;  he  was 
frightened  by  reports  of  separate  negotiations  between  Austria 
and  Napoleon,  not -realizing  that  a  bold  declaration  by  Prussia 
would  nip  them  in  the  bud.  Napoleon,  when  at  last  they  met, 
read  him  like  a  book  and  humoured  his  diplomatic  weakness 
until  the  whole  issue  was  decided  at  Austerlitz.  On  the  I5th  of 
December,  instead  of  delivering  an  ultimatum,  Haugwitz  signed 
at  Schonbrunn  the  treaty  which  gave  Hanover  to  Prussia  in 
return  for  Ansbach,  Cleves  and  Neuchatel. 

The  humiliation  of  Prussia  and  her  minister  was,  however, 
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not  yet  complete.  In  February  1806  Haugwitz  went  to  Paris 
to  ratify  the  treaty  of  Schonbrunn  and  to  attempt  to  secure  some 
modifications  in  favour  of  Prussia.  He  was  received  with  a  storm 
of  abuse  by  Napoleon,  who  insisted  on  tearing  up  the  treaty  and 
drawing  up  a  fresh  one,  which  doubled  the  amount  of  territory 
to  be  ceded  by  Prussia  and  forced  her  to  a  breach  with  Great 
Britain  by  binding  her  to  close  the  Hanoverian  ports  to  British 
commerce.  The  treaty,  signed  on  the  isth  of  February,  left 
Prussia  wholly  isolated  in  Europe.  What  followed  belongs  to 
the  history  of  Europe  rather  than  to  the  biography  of  Haugwitz. 
He  remained,  indeed,  at  the  head  of  the  Prussian  ministry  of 
foreign  affairs,  but  the  course  of  Prussian  policy  it  was  beyond  his 
power  to  control.  The  Prussian  ultimatum  to  Napoleon  was 
forced  upon  him  by  overwhelming  circumstances,  and  with 
the  battle  of  Jena,  on  the  I4th  of  October,  his  political  career 
came  to  an  end.  He  accompanied  the  flight  of  the  king  into  East 
Prussia,  there  took  leave  of  him  and  retired  to  his  Silesian  estates. 
In  1811  he  was  appointed  Curator  of  the  university  of  Breslau; 
in  1820,  owing  to  failing  health,  he  went  to  live  in  Italy,  where 
he  remained  till  his  death  at  Venice  in  1831. 

Haugwitz  was  a  man  of  great  intellectual  gifts,  of  dignified 
presence  and  a  charming  address  which  endeared  him  to  his 
sovereigns  and  his  colleagues;  but  as  a  statesman  he  failed, 
not  through  want  of  perspicacity,  but  through  lack  of  will  power 
and  a  fatal  habit  of  procrastination.  During  his  retirement 
in  Italy  he  wrote  memoirs  in  justification  of  his  policy,  a  fragment 
of  which  dealing  with  the  episode  of  the  treaty  of  Schonbrunn 
was  published  at  Jena  in  1837. 

See  J.  von  Minutoli,  Der  Graf  von  Haugwitz  und  Job  von  Wilzleben 
(Berlin,  1844);  L.  von  Ranke,  Hardenberg  u.  d.  Gesch.  des  preuss. 

Staates  (Leipzig,  1879—1881),  note  on  Haugwitz's  memoirs  in  vol.  ii. ; 
Denkwurdigkeiten  des  Staatskanzlers  Fiirslen  von  Hardenberg,  ed. 

Ranke  (5  vols.,  Leipzig,  1877);  A.  Sorel,  L'Europe  et  la  Revol. 
Frant;.,  passim. 

HAUNTINGS  (from  "  to  haunt,"  Fr.  hanter,  of  uncertain 
origin,  but  possibly  from  Lat.  ambitare,  ambire,  to  go  about, 
frequent),  the  supposed  manifestations  of  existence  by  spirits 
of  the  dead  in  houses  or  places  familiar  to  them  in  life.  The 
savage  practice  of  tying  up  the  corpse  before  burying  it  is  clearly 

intended  to  prevent  the  dead  from  "  walking  ";  and  cremation, 
whether  in  savage  lands  or  in  classical  times,  may  have  originally 

had  the  same  motive.  The  "  spirit  "  manifests  himself,  as  a 
rule,  either  in  his  bodily  form,  as  when  he  lived,  or  in  the  shape 
of  some  animal,  or  by  disturbing  noises,  as  in  the  case  of  the 

poltergeist  (q.v.).  Classical  examples  occur  in  Plautus  (Mostel- 
laria),  Lucian  (Pldlopseud.es) ,  Pliny,  Suetonius,  St  Augustine, 
St  Gregory,  Plutarch  and  elsewhere,  while  Lucretius  has  his 
theory  of  apparitions  of  the  dead.  He  does  not  deny  the  fact; 

he  explains  it  by  "  films  "  diffused  from  the  living  body  and 
persisting  in  the  atmosphere. 

A  somewhat  similar  hypothesis,  to  account  for  certain  alleged 
phenomena,  was  invented  by  Mr  Edmund  Gurney.  Some 
visionary  appearances  in  haunted  houses  do  not  suggest  the  idea 
of  an  ambulatory  spirit,  but  rather  of  the  photograph  of  a  past 
event,  impressed  we  know  not  how  on  we  know  not  what.  In 
this  theory  there  is  no  room  for  the  agency  of  spirits  of  the  dead. 
The  belief  in  hauntings  was  naturally  persistent  through  the 
middle  ages,  and  example  and  theory  abound  in  the  Loca  infesta 
(Cologne,  1598)  of  Petrus  Thyraeus,  S.J.;  Wierius  (c.  1560), 
in  De  praestigiis  daemonum,  is  in  the  same  tale.  According 
to  Thyraeus,  hauntings  appeal  to  the  senses  of  sight,  hearing 
and  touch.  The  auditory  phenomena  are  mainly  thumping 
noises,  sounds  of  footsteps,  laughing  and  moaning.  Rackets 

in  general  are  caused  by  lares  domeslici  ("  brownies  ")  or  the 
Poltergeist.  In  the  tactile  way  ghosts  push  the  living;  "  I  have 
been  thrice  pushed  by  an  invisible  power,"  writes  the  Rev. 
Samuel  Wesley,  in  1717,  in  his  narrative  of  the  disturbances  at 
his  rectory  at  Epworth.  Once  he  was  pushed  against  the  corner 
of  his  desk  in  the  study;  once  up  against  the  door  of  the  matted 

chamber;  and,  thirdly,  "  against  the  right-hand  side  of  the 
frame  of  my  study  door,  as  I  was  going  in."  We  have  thus 
Protestant  corroboration  of  the  statement  of  the  learned 
Jesuit. 

Thyraeus  raises  the  question,  Are  the  experiences  hallucina- 
tory? Did  Mr  Wesley  (to  take  his  case)  receive  a  mere  halluci- 

natory set  of  pushes?  Was  the  hair  of  a  friend  of  the  writer's, 
who  occupied  a  haunted  house,  only  pulled  in  a  subjective 
way?  Thyraeus  remarks  that,  in  cases  of  noisy  phenomena, 
not  all  persons  present  hear  them ;  and,  rather  curiously,  Mr 
Wesley  records  the  same  experience;  he  sometimes  did  not 
hear  sounds  that  seemed  violently  loud  to  his  wife  and  family, 
who  were  with  him  at  prayers.  Thyraeus  says  that,  as  collective 

hallucinations  of  sight  are  rare — all  present  not  usually  seeing 
the  apparition — so*  audible  phenomena  are  not  always  ex- 

perienced by  all  persons  present.  In  such  cases,  he  thinks  that 
the  sights  and  sounds  have  no  external  cause,  he  regards  the 

sights  and  sounds  as  delusions — caused  by  spirits.  This  is  a 
difficult  question.  He  mentions  that  we  hear  all  the  furniture 
being  tossed  about  (as  Sir  Walter  and  Lady  Scott  heard  it  at 

Abbotsford;  see  Lockhart's  Life,  v.  311-315).  Yet,  on  inspec- 
tion, we  find  all  the  furniture  in  its  proper  place.  There  is 

abundant  evidence  to  experience  of  this  phenomenon,  which 
remains  as  inexplicable  as  it  was  in  the  days  of  Thyraeus.  When 
the  sounds  are  heard,  has  the  atmosphere  vibrated,  or  has  the 

impression  only  been  made  on  "  the  inner  ear  "  ?  In  reply, 
Mr.  Procter,  who  for  sixteen  years  (1831-1847)  endured  the 
unexplained  disturbances  at  Willington  Mill,  avers  that  the 
material  objects  on  which  the  knocks  appeared  to  be  struck 
did  certainly  vibrate  (see  POLTERGEIST).  Is  then  the  felt 
vibration  part  of  the  hallucination? 

As  for  visual  phenomena,  "  ghosts,"  Thyraeus  does  not  regard 
them  as  space-filling  entities,  but  as  hallucinations  imposed  by 
spirits  on  the  human  senses;  the  spirit,  in  each  case,  not  being 
necessarily  the  soul  of  the  dead  man  or  woman  whom  the 

phantasm  represents. 
In  the  matter  of  alleged  hauntings,  the  symptoms,  the  pheno- 

mena, to-day,  are  exactly  the  same  as  those  recorded  by  Thyraeus. 
The  belief  in  them  is  so  far  a  living  thing  that  it  greatly  lowers 
the  letting  value  of  a  house  when  it  is  reported  to  be  haunted. 
(An  action  for  libelling  a  house  as  haunted  was  reported  in  the 
London  newspapers  of  the  7th  of  March  1907).  It  is  true  that 
ancient  family  legends  of  haunts  are  gloried  in  by  the  inheritors 
of  stately  homes  in  England,  or  castles  in  Scotland,  and  to 
discredit  the  traditional  ghost — in  the  days  of  Sir  Walter  Scott 
— was  to  come  within  measurable  distance  of  a  duel.  But  the 
time-honoured  phantasms  of  old  houses  usually  survive  only  in 

the  memory  of  "  the  oldest  aunt  telling  the  saddest  tale."  Their 
historical  basis  can  no  more  endure  criticism  than  does  the  family 

portrait  of  Queen  Mary, — signed  by  Medina  about  1750-1770, 
and  described  by  the  family  as  "  given  to  our  ancestor  by  the 
Queen  herself."  After  many  years'  experience  of  a  baronial 
dwelling  credited  with  seven  distinct  and  separate  phantasms, 
not  one  of  which  was  ever  seen  by  hosts,  guests  or  domestics, 
scepticism  as  regards  traditional  ghosts  is  excusable.  Legend 
reports  that  they  punctually  appear  on  the  anniversaries  of  their 
misfortunes,  but  no  evidence  of  such  punctuality  has  been, 

produced. The  Society  for  Psychical  Research  has  investigated  hundreds 
of  cases  of  the  alleged  haunting  of  houses,  and  the  reports  are 
in  the  archives  of  the  society.  But,  as  the  mere  rumour  of  a 
haunt  greatly  lowers  the  value  of  a  house,  it  is  seldom  possible 
to  publish  the  names  of  the  witnesses,  and  hardly  ever  permitted 
to  publish  the  name  of  the  house.  From  the  point  of  view  of 
science  this  is  unfortunate  (see  Proceedings  S.P.R.  vol.  viii. 

pp.  311-332  and  Proceedings  of  1882-1883,  1883-1884).  As 
far  as  inquiry  had  any  results,  they  were  to  the  following  effect. 
The  spectres  were  of  the  most  shy  and  fugitive  kind,  seen  now  by 
one  person,  now  by  another,  crossing  a  room,  walking  along  a 
corridor,  and  entering  chambers  in  which,  on  inspection,  they  were 
not  found.  There  was  almost  never  any  story  to  account  for  the 

appearances,  as  in  magazine  ghost-stories,  and,  if  story  there 
were,  it  lacked  evidence.  Recognitions  of  known  dead  persons 
were  infrequent;  occasionally  there  was  recognition  of  a  portrait 
in  the  house.  The  apparitions  spoke  in  only  one  or  two  recorded 
cases,  and,  as  a  rule,  seemed  to  have  no  motive  for  appearing. 
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The  "  ghost  "  resembles  nothing  so  much  as  a  somnambulist, 
or  the  dream-walk  of  one  living  person  made  visible,  telepathic- 
ally,  to  another  living  person.  Almost  the  only  sign  of  conscious- 

ness given  by  the  appearances  is  their  shyness;  on  being  spoken 
to  or  approached  they  generally  vanish.  Not  infrequently  they 
are  taken,  at  first  sight,  for  living  human  beings.  In  darkness 
they  are  often  luminous,  otherwise  they  would  be  invisible  ! 
Unexplained  noises  often,  but  not  always,  occur  in  houses  where 

these  phenomena  areperceived.  Evidence  is  only  good,  approxi- 
mately, when  a  series  of  persons,  in  the  same  house,  behold  the 

same  appearance,  without  being  aware  that  it  has  previously 
been  seen  by  others.  Naturally  it  ie  almost  impossible  to  prove 
this  ignorance. 
When  inquirers  believe  thai  the  appearances  are  due  to  the 

agency  of  spirits  of  the  dead,  they  usually  suppose  the  method 
to  be  a  telepathic  impact  on  the  mind  of  the  living  by  some 

"  mere  automatic  projection  from  a  consciousness  which  has  its 
centre  elsewhere  "  (Myers,  Proceedings  S.P.R.  vol.  xv.  p.  64). 
Myers,  in  Human  Personality,  fell  back  on  "  palaeolithic  psycho- 

logy," and  a  theory  of  a  phantasmogenetic  agency  producing  a 
phantasm  which  had  some  actual  relation  to  space.  But  space 
forbids  us  to  give  examples  of  modern  experiences  in  haunted 
houses,  endured  by  persons  sane,  healthy  and  well  educated. 
The  cases,  abundantly  offered  in  Proceedings  S.  P.  R.,  suggest  that 

certain  localities,  more  than  others,  are  "  centres  of  permanent 
possibilities  of  being  hallucinated  in  a  manner  more  or  less 

uniform."  The  causes  of  this  fact  (if  causes  there  be,  beyond  a 
rasual  hallucination  or  illusion  of  A,  which,  when  reported, 
begets  by  suggestion,  or,  when  not  reported,  by  telepathy, 
hallucinations  in  B,  C,  D  and  E),  remain  unknown  (Proceedings 
S.P.R.  vol.  viii.  p.  133  et  seq.).  Mr  Podmore  proposed  this 
hypothesis  of  causation,  which  was  not  accepted  by  Myers; 
he  thought  that  the  theory  laid  too  heavy  a  burden  on  telepathy 
and  suggestion.  Neither  cause,  nor  any  other  cause  of  similar 
results,  ever  affects  members  of  the  S.P.R.  who  may  be  sent  to 
dwell  in  haunted  houses.  They  have  no  weird  experiences, 
except  when  they  are  visionaries  who  see  phantoms  wherever 
they  go.  (\-  L.) 
HAUPT,  MORITZ  (1808-1874),  German  philologist,  was  born 

at  Zittau,  in  Lusatia,  on  the  27th  of  July  1808.  His  early 
education  was  mainly  conducted  by  his  father,  Ernst  Friedrich 

Haupt,  burgomaster  of  Zittau,  a  man  of  good  scholarly  attain- 
ment, who  used  to  take  pleasure  in  turning  German  hymns  or 

Goethe's  poems  into  Latin,  and  whose  memoranda  were  employed 
by  G.  Freytag  in  the  4th  volume  of  his  Bilder  aus  der  deutschen 
Vergangenhe.it.  From  the  Zittau  gymnasium,  where  he  spent 

the  five  years  1821-1826,  Haupt  removed  to  the  university  of 
Leipzig  with  the  intention  of  studying  theology;  but  the  natural 
bent  of  his  mind  and  the  influence  of  Professor  G.  Hermann  soon 
turned  all  his  energies  in  the  direction  of  philosophy.  On  the 

close  of  his  university  course  (1830)  he  returned  to  his  father's 
house,  and  the  next  seven  years  were  devoted  to  quiet  work,  not 
only  at  Greek,  Latin  and  German,  but  at  Old  French,  Provencal 
and  Bohemian.  He  formed  with  Lachmann  at  Berlin  a  friendship 
which  had  great  effect  on  his  intellectual  development.  In 

September  1837  he  "  habilitated  "  at  Leipzig  as  Privatdozent, 
and  his  first  lectures,  dealing  with  such  diverse  subjects  as 
Catullus  and  the  Nibelungenlied,  indicated  the  twofold  direction 
of  his  labours.  A  new  chair  of  German  language  and  literature 
being  founded  for  his  benefit,  he  became  professor  extraordinarius 
(1841)  and  then  professor  ordinarius  (1843);  and  in  1842  he 
married  Louise  Hermann,  the  daughter  of  his  master  and  col- 

league. But  the  peaceful  and  prosperous  course  opening  out 
before  him  at  the  university  of  Leipzig  was  brought  to  a  sudden 
close.  Having  taken  part  in  1849  with  Otto  Jahn  and  Theodor 
Mommsen  in  a  political  agitation  for  the  maintenance  of  the 
imperial  constitution,  Haupt  was  deprived  of  his  professorship 
by  a  decree  of  the  22nd  of  April  1851.  Tw  i  years  later,  however, 
he  was  called  to  succeed  Lachmann  at  the  university  of  Berlin; 
and  at  the  same  time  the  Berlin  academy,  which  had  made  him 
a  corresponding  member  in  1841,  elected  him  an  ordinary 
member.  For  twenty-one  years  he  continued  to  hold  a  prominent 

alace  among  the  scholars  of  the  Prussian  capital,  making  his 
presence  felt,  not  only  by  the  prestige  of  his  erudition  and  the 
clearness  of  his  intellect,  but  by  the  tirelessness  of  his  energy 
and  the  ardent  fearlessness  of  his  temperament.  He  died,  of 
icart  disease,  on  the  5th  of  February  1874. 

Haupt's  critical  work  is  distinguished  by  a  happy  union  of  the 
most  painstaking  investigation  with  intrepidity  of  conjecture,  and 
while  in  his  lectures  and  addresses  he  was  frequently  carried  away 
sy  the  excitement  of  the  moment,  and  made  sharp  and  questionable 
attacks  on  his  opponents,  in  his  writings  he  exhibits  great  self- 
control.  The  results  of  many  of  his  researches  are  altogether  lost, 
Decause  he  could  not  be  prevailed  upon  to  publish  what  fell  much 
short  of  his  own  high  ideal  of  excellence.  To  the  progress  of  classical 
scholarship  he  contributed  by  Quaestiones  Catullianae  (1837), 

Obseruationes  criticae  (1841),  and  editions  of  Ovid's  Halieutica and  the  Cynegetica  of  Gratius  and  Nemesianus  (1838),  of  Catullus, 
Tibullus  and  Propertius  (3rd  ed.,  1868),  of  Horace  (3rd  ed.,  1871) 
and  of  Virgil  (2nd  ed.,  1873).  As  early  as  1836,  with  Hoffmann 
von  Fallersleben,  he  started  the  Altdeutsche  Blatter,  which  in  1841 
gave  place  to  the  Zeitschrift  fur  deutsches  Altertum,  of  which  he 

continued  editor  till  his  death.  Hartmann  von  Aue's  Erec  (1839) 
and  his  Lieder,  Buchlein  and  Der  arme  Heinrich  (1842),  Rudolf 

von  Ems's  Cuter  Gerhard  (1840)  and  Conrad  von  Wiirzburg's 
Engelhard  (1844)  are  the  principal  German  works  which  he  edited. 
To  form  a  collection  of  the  French  songs  of  the  i6th  century  was 
one  of  his  favourite  schemes,  but  a  little  volume  published  after  his 
death,  Franzosische  Volkslieder  (1877),  is  the  only  monument  of 
his  labours  in  that  direction.  Three  volumes  of  his  Opuscula  were 
published  at  Leipzig  (1875-1877). 

See  Kirchhoff,  "  Gedachtnisrede,"  in  Abhandl.  der  Konigl.  Akad. 
der  Wissenschaflen  zu  Berlin  (1875);  Otto  Belger,  Moritz  Haupt  als 
Lehrer  (1879);  Sandys,  Hist.  Class.  Schol.  iii.  (1908). 

HAUPTMANN,  GERHART  (1862-  ),  German  dramatist, 
was  born  on  the  I5th  of  November  1862  at  Obersalzbrunn  in 

Silesia,  the  son  of  an  hotel-keeper.  From  the  village  school  of 
his  native  place  he  passed  to  the  Realschule  in  Breslau,  and  was 

then  sent  to  learn  agriculture  on  his  uncle's  farm  at  Jauer. 
Having,  however,  no  taste  for  country  life,  he  soon  returned  to 
Breslau  and  entered  the  art  school,  intending  to  become  a 
sculptor.  He  then  studied  at  Jena,  and  spent  the  greater  part 
of  the  years  1883  and  1884  in  Italy.  In  May  1885  Hauptmann 
married  and  settled  in  Berlin,  and,  devoting  himself  henceforth 
entirely  to  literary  work,  soon  attained  a  great  reputation  as 
one  of  the  chief  representatives  of  the  modern  drama.  In  1891 

he  retired  to  Schreiberhau  in  Silesia.  Hauptmann's  first  drama, 
Vor  Sonnenaufgang  (1889)  inaugurated  the  realistic  movement 
in  modern  German  literature;  it  was  followed  by  Das  Friedens- 
fest  (1890),  Einsame  Menschen  (1891)  and  Die  Weber  (1892),  a 
powerful  drama  depicting  the  rising  of  the  Silesian  weavers  in 

1844.  Of  Hauptmann's  subsequent  work  mention  may  be 
made  of  the  comedies  Kollege  Grampian  (1892),  Der  Biberpelz 

(1893)  and  Der  rote  Hahn  (1901),  a  "  dream  poem,"  Hannele 
(1893),  and  an  historical  drama  Florian  Geyer  (1895).  He  also 
wrote  two  tragedies  of  Silesian  peasant  life,  Fuhrmann  Hensc/iel 

(1898)  and  Rose Berndt  (1903),  and  the  "  dramatic  fairy-tales  " Die  versunkene  Glocke  (1897)  and  Und  Pippa  tanzt  (1905). 
Several  of  his  works  have  been  translated  into  English. 

Biographies  of  Hauptmann  and  critical  studies  of  his  dramas 
have  been  published  by  A.  Bartels  (1897);  P.  Schlenther  (1898); 
and  U.  C.  Woerner  (2nd  ed.,  1900).  See  also  L.  Benoist-Hanappier, 
Le  Drame  naturaliste  en  Allemagne  (1905). 

HAUPTMANN,  MORITZ  (1792-1868),  German  musical  com- 
poser and  writer,  was  born  at  Dresden,  on  the  I3th  of  October 

1792,  and  studied  music  under  Scholz,  Lanska,  Grosse  and 
Morlacchi,  the  rival  of  Weber.  Afterwards  he  completed  his 
education  as  a  violinist  and  composer  under  Spohr,  and  till  1820 
held  various  appointments  in  private  families,  varying  his 
musical  occupations  with  mathematical  and  other  studies 
bearing  chiefly  on  acoustics  and  kindred  subjects.  For  a  time 
also  Hauptmann  was  employed  as  an  architect,  but  all  other 
pursuits  gave  place  to  music,  and  a  grand  tragic  opera.  Malhilde, 
belongs  to  the  period  just  referred  to.  In  1822  he  entered  the 

orchestra  of  Cassel,  again  under  Spohr's  direction,  and  it  was  then 
that  he  first  taught  composition  and  musical  theory  to  such  men 

as  Ferdinand  David,  Burgmiiller,  Kiel  and  others.  His  com- 
positions at  this  time  chiefly  consisted  of  motets,  masses,  can- 

tatas and  songs.  His  opera  Malhilde  was  performed  at  Cassel 
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with  great  success.  In  1842  Hauptmann  obtained  the  position 
of  cantor  at  the  Thomas-school  of  Leipzig  (long  previously 
occupied  by  the  great  Johann  Sebastian  Bach)  together  with 
that  of  professor  at  the  conservatoire,  and  it  was  in  this  capacity 
that  his  unique  gift  as  a  teacher  developed  itself  and  was  acknow- 

ledged by  a  crowd  of  enthusiastic  and  more  or  less  distinguished 
pupils.  He  died  on  the  3rd  of  January  1868,  and  the  universal 
regret  felt  at  his  death  at  Leipzig  is  said  to  have  been  all  but 
equal  to  that  caused  by  the  loss  of  his  friend  Medelssohn  many 

years  before.  Hauptmann's  compositions  are  marked'  by 
symmetry  and  perfection  of  workmanship  rather  than  by 
spontaneous  invention. 
Amongst  his  vocal  compositions — by  far  the  most  important 

portion  of  his  work — may  be  mentioned  two  masses,  choral  songs 
for  mixed  voices  (Op.  32,  47),  and  numerous  part  songs.  The  re- 

sults of  his  scientific  research  were  embodied  in  his  book  Die  Natur 
dcr  Harmonik  und  Metrik  (1853),  a  standard  work  of  its  kind,  in 
which  a  philosophic  explanation  of  the  forms  of  music  is  attempted. 

HAUREAU,    (JEAN)    BARTHlJLEMY    (1812-1896),     French 
historian  and  miscellaneous  writer,  was  born  in  Paris.     At  the 
age  of  twenty  he  published  a  series  of  apologetic  studies  on  the 
Montagnards.    In  later  years  he  regretted  the  youthful  enthu- 

siasm of  these  papers,  and  endeavoured  to  destroy  the  copies. 
He  joined  the  staff  of  the  National,  and  was  praised  by  Theophile 
Gautier  as  the  "  tribune  "  of  romanticism.     At  that  time  he 
seemed  to  be  destined  to  a  political  career,  and,  indeed,  after 
the  revolution  of  the  24th  of  February  1848  was  elected  member 
of  the  National  Assembly;  but  close  contact  with  revolutionary 
men  and  ideas  gradually  cooled  his  old  ardour.     Throughout 
his  life  he  was  an  enemy  to  innovators,  not  only  in  politics  and 
religion,  but  also  in  literature.     This  attitude  sometimes  led 
him  to  form  unjust  estimates,  but  only  on  very  rare  occasions, 
for  his  character  was  as  just  as  his  erudition  was  scrupulous. 
After  the  coup  d'etat  he  resigned  his  position  as  director  of  the 
MS.  department  of  the  Bibliotheque  Nationale,  to  which  he  had 
been  appointed  in  1848,  and  he  refused  to  accept  any  adminis- 

trative post  until  after  the  fall  of  the  empire.     After  having  acted 
as  director  of  the  national  printing  press  from  1870  to  1881,  he 
retired,  but  in  1893  accepted  the  post  of  director  of  the  Fondation 
Thiers.    He  was  also  a  member  of  the  council  of  improvement 
of  the  Ecole  des  Charles.     He  died  on  the  agth  of  April  1896. 
For  over  half  a  century  he  was  engaged  in  writing  on  the  religious, 
philosophical,  and  more  particularly  the  literary  history  of  the 
middle  ages.     Appointed  librarian  of  the  town  of  Le  Mans  in 
1838,  he  was  first  attracted  by  the  history  of  Maine,  and  in  1843 
published  the  first  volume  of  his  Histoire  litteraire  du  Maine 
(4  vols.,  1843-1852),  which  he  subsequently  recast  on  a  new  plan 
(10  vols.,  1870-1877).     In  1845  he  brought  out  an  edition  of 
vol.  ii.  of  G.  Menage's  Histoire  de  Sable.     He  then  undertook 
the  continuation  of  the  Callia  Christiana,  and  produced  vol.  xiv. 
(1856)  for  the  province  of  Tours,  vol.  xv.  (1862)  for  the  province 
of  Besancon,  and  vol.  xvi.  (1865-1870)  for  the  province  of  Vienne. 
This  important  work  gained  him  admission  to  the  Academic  des 
Inscriptions  et  Belles-Lettres  (1862).     In  the  Notices  et  exlraits 
des  manuscrils  he  inserted  several  papers  which  were  afterwards 
published  separately,  with  additions  and  corrections,  under  the 
title  Notices  et  exlraits  de  quelqucs  manuscrits  de  la  Bibliolh'eque 
Nationale  (6  vols.,  1890-1893).     To  the  Histoire  litteraire  de  la 
France  he  contributed  a  number  of  studies,  among  which  must 
be  mentioned  that  relating  to  the  sermon-writers  (vol.  xxvi., 
1873),  whose  works,  being  of  ten  anonymous,  raise  many  problems 
of  attribution,  and,  though  deficient  in  orginality  of  thought 
and  style,  reflect  the  very  spirit  of  the  middle  ages.     Among  his 
other  works  mention  must  be  made  of  his  remarkable  Histoire 
de  la  philosophie  scolastique  (1872-1880),  extending  from  the 
time  of  Charlemagne  to  the  I3th  century,  which  was  expanded 
from  a  paper  crowned  by  the  Academic  des  Sciences  Morales  et 
Politiques  in  1850;  Les  Melanges  poetiques  d'Hildebert  de  Lavardin 
1882);  an  edition  of  the  Works  of  Hugh  of  St  Victor  (1886);  a 

critical  study  of  the  Latin  poems  attributed  to  St  Bernard 
(1890);  and  Bernard  Delicieux  et  I'inquisition  albigeoise  (1877). To  these  must  be  added  his  contributions  to  the  Dictionnaire  des 
sciences  philosophiques,  Didot's  Biographie  generate,  the  Biblio- 

theque  de  l'£cole  des  Charles,  and  the  Journal  des  savants.  From 
the  time  of  his  appointment  to  the  Bibliotheque,  Nationale. up 
to  the  last  days  of  his  life  he  was  engaged  in  making  abstracts 
of  all  the  medieval  Latin  writings  (many  anonymous  or  of 
doubtful  attribution)  relating  to  philosophy,  theology,  grammar, 
canon  law,  and  poetry,  carefully  noting  ori  cards  the  first  words 
of  each  passage.  After  his  death  this  index  of  incipits,  arranged 
alphabetically,  was  presented  to  the  Academic  des  Inscriptions, 
and  a  copy  was  placed  in  the  MS.  department  of  the  Bibliotheque Nationale. 

See  obituary  notice  read  by  Henri  Wallon  at  a  meeting  of  the 
Academic  des  Inscriptions  on  the  I2th  of  November  1897-  and  the 
notice  by  Paul  Meyer  prefixed  to  vol.  xxxiii.  of  the  Histoire  litteraire de  la  France. 

HAUSA,  sometimes  incorrectly  written  HAUSSA,  HOUSSA  or 
HAOUSSA,  a  people  inhabiting  about  half  a  million  square  miles 
in  the  western  and  central  Sudan  from  the  river  Niger  in  the 
west  to  Bornu  in  the  east.  Heinrich  Earth  identifies  them  with 
the  Atarantians  of  Herodotus.  According  to  their  own  traditions 
the  earliest  home  of  the  race  was  the  divide  between  the  Sokoto 
and  Chad  basins,  and  more  particularly  the  eastern  watershed, 

whence  they  spread  gradually  westward.  In  the  middle  ages,' to  which  period  the  first  authentic  records  refer,  the  Hausa^ 
though  never  a  conquering  race,  attained  great  political  power. 
They  were  then  divided  into  seven  states  known  as  "  Hausa 
bokoy  "  ("  the  seven  Hausa  ")  and  named  Biram,  Daura,  Gober, Kano,  Rano,  Katsena  and  Zegzeg,  after  the  sons  of  their  legendary 
ancestor.  This  confederation  extended  its  authority  over  many 
of  the  neighbouring  countries,  and  remained  paramount  till 
the  Fula  under  Sheikh  Dan  Fodio  in  1810  conquered  the  Hausa 
states  and  founded  the  Fula  empire  of  Sokoto  (see  FULA). 

The  Hausa,  who  number  upwards  of  5,000,000,  form  the  most 
important  nation  of  the  central  Sudan.  They  are  undoubtedly 
nigritic,  though  in  places  with  a  strong  crossing  of  Fula  and 
Arab  blood.  Morally  and  intellectually  they  are,  however, 
far  superior  to  the  typical  Negro.  They  are  a  powerful,  heavily 
built  race,  with  skin  as  black  as  most  Negroes,  but  with  lips  not 
so  thick  nor  hair  so  woolly.  They  excel  in  physical  strength. 
The  average  Hausa  will  carry  on  his  head  a  load  of  ninety  or  a 
hundred  pounds  without  showing  the  slightest  signs  of  fatigue 
during  a  long  day's  march.  When  carrying  their  own  goods it  is  by  no  means  uncommon  for  them  to  take  double  this  weight. 
They  are  a  peaceful  and  industrious  people,  living  partly  in 
farmsteads  amid  their  crops,  partly  in  large  trading  centres 
such  as  Kano,  Katsena  and  Yakoba  (Bauchi).  They  are 
extremely  intelligent  and  even  cultured,  and  have  exercised  a 
civilizing  effect  upon  their  Fula  conquerors  to  whose  oppressive 
rule  they  submitted.  They  are  excellent  agriculturists,  and, 
almost  unaided  by  foreign  influence,  they  have  developed  a 
variety  of  industries,  such  as  the  making  of  cloth,  mats,  leather 
and  glass.  In  Sierra  Leone  and  the  Gold  Coast  territory  they 
'orm  the  backbone  of  the  military  police,  and  under  English leadership  have  again  and  again  shown  themselves  to  be  admir- 

able fighters  and  capable  of  a  high  degree  of  discipline  and  good 
conduct.  Their  food  consists  chiefly  of  guinea  com  (sorghum 
vtdgare),  which  is  ground  up  and  eaten  as  a  sort  of  porridge 
mixed  with  large  quantities  of  red  pepper.  The  Hausa  attribute 
their  superiority  in  strength  to  the  fact  that  they  live  on  guinea 
corn  instead  of  yams  and  bananas,  which  form  the  staple  food  of 
the  tribes  on  the  river  Niger.  The  Hausa  carried  on  agriculture 
chiefly  by  slave  labour;  they  are  themselves  born  traders, 
and  as  such  are  to  be  met  with  in  almost  every  part  of  Africa 
north  of  the  equator.  Small  colonies  of  them  are  to  be  found  in 
owns  as  far  distant  from  one  another  as  Lagos,  Tunis,  Tripoli, Alexandria  and  Suakin. 

Language. — The  Hausa  language  has  a  wider  range  over  Africa 
jorth  of  the  equator,  south  of  Barbary  and  west  of  the  valley  of  the 
Nile,  than  any  other  tongue.  It  is  a  rich  sonorous  language,  with  a 
/ocabulary  containing  perhaps  10,000  words.  As  an  example  of 
he  richness  of  the  vocabulary  Bishop  Crowther  mentions  that  there 
re  eight  names  for  different  parts  of  the  day  from  cockcrow  till 
fter  sunset.  About  a  third  of  the  words  are  connected  with  Arabic 
oots,  nor  are  these  such  as  the  Hausa  could  well  have  borrowed  in 
nything  like  recent  times  from  the  Arabs.  Many  words  representing 
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ideas  or  things  with  which  the  Hausa  must  have  been  familiar 
from  the  very  earliest  time  are  obviously  connected  with  Arabic  or 
Semitic  roots.  There  is  a  certain  amount  of  resemblance  between 
the  Hausa  language  and  that  spoken  by  the  Berbers  to  the  south  of 
Tripoli  and  Tunis.  This  language,  again,  has  several  striking  points 
of  resemblance  with  Coptic.  If,  as  seems  likely,  the  connexion 
between  these  three  languages  should  be  demonstrated,  such  con- 

nexion would  serve  to  corroborate  the  Hausa  tradition  that  their 
ancestors  came  from  the  very  far  east  away  beyond  Mecca.  The 
Hausa  language  has  been  reduced  to  writing  for  at  least  a  century, 
possibly  very  much  longer.  It  is  the  only  language  in  tropical 
Africa  which  has  been  reduced  to  writing  by  the  natives  themselves, 
unless  the  Vai  alphabet,  introduced  by  a  native  inventor  in  the 
interior  of  Liberia  in  the  first  half  of  the  igth  century  be  excepted; 
the  character  used  is  a  modified  form  of  Arabic.  Some  fragments  of 
literature  exist,  consisting  of  political  and  religious  poems,  together 
with  a  limited  amount  of  native  history.  A  volume,  consisting  of 
history  and  poems  reproduced  in  facsimile,  with  translations,  has 
been  published  by  the  Cambridge  University  Press. 

Religion. — About  one-third  of  the  people  are  professed  Mahom- 
medans,  one-third  are  heathen,  and  the  remainder  have  apparently 
no  definite  form  of  religion.  Their  Mahommedanism  dates  from  the 
1 4th  century,  but  became  more  general  when  the  Fula  sheikh  Dan 
Fodio  initiated  the  religious  war  which  ended  in  the  founding  of  the 
Fula  empire.  Ever  since  then  the  ruler  of  Sokoto  has  been  acknow- 

ledged as  the  religious  head  of  the  whole  country,  and  tribute  has 
been  paid  to  him  as  such.  The  Hausa  who  profess  Mahommedanism 
are  extremely  ignorant  of  their  own  faith,  and  what  little  religious 
fanaticism  exists  is  chiefly  confined  to  the  Fula.  Large  numbers  of 
the  Hausa  start  every  year  on  the  pilgrimage  to  Mecca,  travelling 
sometimes  across  the  Sahara  desert  and  by  way  of  Tripoli  and  Alex- 

andria, sometimes  by  way  of  Wadai,  Darfur,  Khartum  and  Suakin. 
The  journey  often  occupies  five  or  six  years,  and  is  undertaken  quite 
as  much  from  trading  as  from  religious  motives.  Mahommedanism 
is  making  very  slow,  if  any,  progress  amongst  the  Hausa.  The 
greatest  obstacle  to  its  general  acceptance  is  the  institution  of  the 
Ramadan  fast.  In  a  climate  so  hot  as  that  of  Hausaland,  the 
obligation  to  abstain  from  food  and  drink  from  sunrise  to  sunset 
during  one  month  in  the  year  is  a  serious  difficulty.  Until  the  last 
decade  of  the  igth  century  no  important  attempt  had  been  made  to 
introduce  Christianity,  but  the  fact  that  the  Hausa  are  fond  of  read- 

ing, and  that  native  schools  exist  in  all  parts  of  the  country,  should 
greatly  facilitate  the  work  of  Christian  missionaries. 

BIBLIOGRAPHY. — El  Hage  Abd  Salam  Shabeeny,  Account  of 
Timbuctoo  and  Haussa  Territories  (1820) ;  Morris,  Dialogues  and  part 
of  the  New  Testament  in  the  English,  Arabic,  Haussa  and  Bornu 
Languages  (1853);  Koelle,  Polyglotta  Africana  (1854);  Schon, 
Grammar  of  the  Hausa  Language  (London,  1862),  Hausa  Reading 
Book  (1877),  and  also  A  Dictionary  of  the  Hausa  Language  (1877). 
Schon  has  also  produced  Hausa  translations  of  Gen.  (1858),  Matt. 
(1857)  and  Luke  (1858).  Heinrich  Barth,  Travels  in  North  and 
Central  Africa  (2  vols.,  London,  1857) ;  Central-afrikanische  Vokabu- 
larien  (Gotha,  1867) ;  C.  H.  Robinson,  Hausaland,  or  Fifteen  Hundred 
Miles  through  the  Central  Soudan  ( 1 896) ;  Specimens  of  Hausa 
Literature  (1896);  Hausa  Grammar  (1897);  Hausa  Dictionary 
(1899) ;  P.  L.  Monteil,  De  St-Louis  a  Tripoli  par  le  lac  Tchad  (Paris, 
1895) ;  Lt.  Seymour  Vandeleur,  Campaigning  on  the  Upper  Nile  and 
Niger  (1898). 

HAUSER,  KASPAR,  a  German  youth  whose  life  was  re- 
markable from  the  circumstances  of  apparently  inexplicable 

mystery  in  which  it  was  involved.  He  appeared  on  the  26th  of 
May  1828,  in  the  streets  of  Nuremberg,  dressed  in  the  garb  of  a 
peasant,  and  with  such  a  helpless  and  bewildered  air  that  he 
attracted  the  attention  of  the  passers-by.  In  his  possession 
was  found  a  letter  purporting  to  be  written  by  a  poor  labourer, 
stating  that  the  boy  was  given  into  his  custody  on  the  7th  of 
October  1812,  and  that  according  to  agreement  he  had  instructed 
him  in  reading,  writing,  and  the  Christian  religion,  but  that  up 
to  the  time  fixed  for  relinquishing  his  custody  he  had  kept  him 
in  close  confinement.  Along  with  this  letter  was  enclosed  another 

purporting  to  be  written  by  the  boy's  mother,  stating  that  he 
was  born  on  the  3Oth  of  April  1812,  that  his  name  was  Kaspar, 
and  that  his  father,  formerly  a  cavalry  officer  in  the  6th  regiment 

at  Nuremberg,  was  dead.  The  appearance,  bearing,  and  pro- 
fessions of  the  youth  corresponded  closely  with  these  credentials. 

He  showed  a  repugnance  to  all  nourishment  except  bread  and 
water,  was  seemingly  ignorant  of  outward  objects,  wrote  his 
name  as  Kaspar  Hauser,  and  said  that  he  wished  to  be  a  cavalry 
officer  like  his  father.  For  some  time  he  was  detained  in  prison 
at  Nuremberg  as  a  vagrant,  but  on  the  i8th  of  July  1828  he 

was  delivered  over  by  the  town  authorities  to  the  care  of  a  school- 
master, Professor  Daumer,  who  undertook  to  be  his  guardian 

and  to  take  the  charge  of  his  education.  Further  mysteries 

accumulated  about  Kaspar's  personality  and  conduct,  not 
altogether  unconnected  with  the  vogue  in  Germany,  at  that  time, 

of  "  animal  magnetism,"  "  somnambulism,"  and  similar  theories 
of  the  occult  and  strange.  People  associated  him  with  all  sorts 
of  possibilities.  On  the  i7th  of  October  1829  he  was  found  to 
have  received  a  wound  in  the  forehead,  which,  according  to  his 
own  statement,  had  been  inflicted  on  him  by  a  man  with  a 
blackened  face.  Having  on  this  account  been  removed  to  the 
house  of  a  magistrate  and  placed  under  close  surveillance,  he 
was  visited  by  Earl  Stanhope,  who  became  so  interested  in  his 
history  that  he  sent  him  in  1832  to  Ansbach  to  be  educated 
under  a  certain  Dr  Meyer.  After  this  he  became  clerk  in  the 
office  of  Paul  John  Anselm  von  Feuerbach,  president  of  the 
court  of  appeal,  who  had  begun  to  pay  attention  to  his  case  in 
1828;  and  his  strange  history  was  almost  forgotten  by  the 
public  when  the  interest  in  it  was  suddenly  revived  by  his 
receiving  a  deep  wound  on  his  left  breast,  on  the  i4th  of  December 
1833,  and  dying  from  it  three  or  four  days  afterwards.  He 
affirmed  that  the  wound  was  inflicted  by  a  stranger,  but  many 
believed  it  to  be  the  work  of  his  own  hand,  and  that  he  did 
not  intend  it  to  be  fatal,  but  only  so  severe  as  to  give  a  sufficient 
colouring  of  truth  to  his  story.  The  affair  created  a  great  sensa- 

tion, and  produced  a  long  literary  agitation.  But  the  whole  story 
remains  somewhat  mysterious.  Lord  Stanhope  eventually 

became  decidedly  sceptical  as  to  Kaspar's  stories,  and  ended  by 
being  accused  of  contriving  his  death ! 

In  1830  a  pamphlet  was  published  at  Berlin,  entitled  Kaspar 
Hauser  nicht  unwahrscheinlich  ein  Betruger;  but  the  truthfulness 
of  his  statements  was  defended  by  Daumer,  who  published  Mittei- 
lungen  uber  Kaspar  Hauser  (Nuremberg,  1832),  and  Enthullungen 
uber  Kaspar  Hauser  (Frankfort,  1859);  as  well  as  Kaspar  Hauser, 
sein  Wesen,  seine  Unschuld,  &c.  (Regensburg,  1873),  in  answer  to 

Meyer's  (a  son  of  Kaspar's  tutor)  Authentische  Mitteilungen  uber Kaspar  Hauser  (Ansbach,  1872).  Feuerbach  awakened  considerable 
psychological  interest  in  the  case  by  his  pamphlet  Kaspar  Hauser, 
Beispiel  eines  Verbrechens  am  Seelenleben  (Ansbach,  1832),  and  Earl 
Stanhope  also  took  part  in  the  discussion  by  publishing  Materialen 
zur  Geschichte  K.  Hausers  (Heidelberg,  1836).  The  theory  of  Daumer 
and  Feuerbach  and  other  pamphleteers  (finally  presented  in  1892  by 
Miss  Elizabeth  E.  Evans  in  her  Story  of  Kaspar  Hauser  from  Authentic 
Records)  was  that  the  youth  was  the  crown  prince  of  Baden,  the 
legitimate  son  of  the  grand-duke  Charles  of  Baden,  and  that  he 
had  been  kidnapped  at  Karlsruhe  in  October  1812  by  minions  of 
the  countess  of  Hochberg  (morganatic  wife  of  the  grand-duke)  in 
order  to  secure  the  succession  to  her  offspring;  but  this  theory  was 
answered  in  1875  by  the  publication  in  the  Augsburg  Allgemeine 
Zeitung  of  the  official  record  of  the  baptism,  post-mortem  examina- 

tion and  burial  of  the  heir  supposed  to  have  been  kidnapped.  See 
Kaspar  Hauser  und  sein  badisches  Prinzentum  (Heidelberg,  1876). 
In  1883  the  story  was  again  revived  in  a  Regensburg  pamphlet  attack- 

ing, among  other  people,  Dr  Meyer;  and  the  sons  of  the  latter, 
who  was  dead,  brought  an  action  for  libel,  under  the  German  law, 
to  which  no  defence  was  made;  all  the  copies  of  the  pamphlet  were 
ordered  to  be  destroyed.  The  evidence  has  been  subtly  analyzed 
by  Andrew  Lang  in  his  Historical  Mysteries  (1904),  with  results  un- 

favourable to  the  "  romantic  "  version  of  the  story.  Lang's  view 
is  that  possibly  Kaspar  was  a  sort  of  "  ambulatory  automatist,"  an instance  of  a  phenomenon,  known  by  other  cases  to  students  of 
psychical  abnormalities,  of  which  the  characteristics  are  a  mania 
for  straying  away  and  the  persistence  of  delusions  as  to  identity; 

but  he  inclines  to  regard  Kaspar  as  simply  a  "  humbug  "  The 
"  authentic  records  "  purporting  to  confirm  the  kidnapping  story 
Lang  stigmatizes  as  worthless  and  impudent  rubbish."  The evidence  is  in  any  case  in  complete  confusion. 

HAUSMANN,  JOHANN  FRIEDRICH  LUDWIG  (1782-1859), 
German  mineralogist,  was  born  at  Hanover  on  the  22nd  of  Feb- 

ruary 1782.  He  was  educated  at  Gottingen,  where  he  obtained 
the  degree  of  Ph.D.  After  making  a  geological  tour  in  Denmark, 
Norway  and  Sweden  in  1807,  he  was  two  years  later  placed  at 
the  head  of  a  government  mining  establishment  in  Westphalia, 
and  he  established  a  school  of  mines  at  Clausthal  in  the  Harz 
mountains.  In  1811  he  was  appointed  professor  of  technology 
and  mining,  and  afterwards  of  geology  and  mineralogy  in  the 
university  of  Gottingen,  and  this  chair  he  occupied  until  a  short 
time  before  his  death.  He  was  also  for  many  years  secretary 
of  the  Royal  Academy  of  Sciences  of  Gottingen.  He  published 
observations  on  geology  and  mineralogy  in  Spain  and  Italy  as 
well  as  in  central  and  northern  Europe:  he  wrote  on  gypsum, 

pyrites,  felspar,  tachylite,  cordierite  and  on  some  eruptive 



HAUSRATH— HAUSSONVILLE 

rocks,  and  he  devoted  much  attention  to  the  crystals  developed 

during  metallurgical  processes.  He  died  at  Hanover  on  the  26th 
of  December  1859. 

PUBLICATIONS. — Grundlinien  einer  Encyklopadie  der  Bergwerks- 

wissenschaften  (181 1) ;  Reise  durch  Skandinavien  (5  vois.,  1811-1818) ; 
Handbuch  der  Mineralogie  (3  vols.,  1813;  2nd  ed.,  1828-1847). 

HAUSRATH,  ADOLPH  (1837-1909),  German  theologian, 
was  born  at  Karlsruhe  on  the  I3th  of  January  1837  and  was 

educated  at  Jena,  Gottingen,  Berlin  and  Heidelberg,  where 
he  became  Privatdozent  in  1861,  professor  extraordinary  in 

1867  and  ordinary  professor  in  1872.  He  was  a  disciple  of  the 

Tubingen  school  and  a  strong  Protestant.  Among  other  works  he 

wrote  Der  A  pastel  Paulus  (1865),  Neutestamentliche  Zeitgeschichte 

(1868-1873,  4  vols.;  Eng.  trans.),  D.  F.  Strauss  und  die  Theologie 
seiner  Zeit  (1876-1878,  2  vols.),  and  lives  qf  Richard  Rothe 

(2  vols.  1902),  and  Luther  (1904).  His  scholarship  was  sound 
and  his  style  vigorous.  Under  the  pseudonym  George  Taylor 
he  wrote  several  historical  romances,  especially  Antinous  (1880), 
which  quickly  ran  through  five  editions,  and  is  the  story  of  a 
soul  "  which  courted  death  because  the  objective  restraints 
of  faith  had  been  lost."  Klytia  (1883)  was  a  16th-century  story, 

Jetta  (1884)  a  tale  of  the  great  immigrations,  and  Elfriede  "  a 
romance  of  the  Rhine."  He  died  on  the  2nd  of  August  1909. 

HAUSSER,    LUDWIG    (1818-1867),    German   historian,   was 
born  at  Kleeburg,  in  Alsace.    Studying  philology  at  Heidelberg 
in  1835,  he  was  led  by  F.  C.  Schlosser  to  give  it  up  for  history, 
and  after  continuing  his  historical  work  at  Jena  and  teaching 
in  the  gymnasium  at  Wertheim  he  made  his  mark  by  his  Die 
teutschen    Geschichtsschreiber    vom    Anfang    des    Frankenreichs 
bis  auf  die  Hohenstaufen  (1839).    Next  year  appeared  his  Sage 
von  Tell.    After  a  short  period  of  study  in  Paris  on  the  French 
Revolution,  he  spent  some  time  working  in  the  archives  of 
Baden  and  Bavaria,  and  published  in  1845  Die  GeschiMe  der 

rheinischen  Pfalz,  which  won  for  him  a  professorship  extra- 
ordinarius  at  Heidelberg.    In  1850  he  became  professor  ordinarius. 
Hausser  also  interested  himself  in  politics  while  at  Heidelberg, 
publishing  in  i&46Schleswig-Holstein,  Danemark  und  Deutschland, 
and  editing  with  Gervinus  the  Deutsche  Zeitung.    In  1848  he 
was  elected  to  the  lower  legislative  chamber  of  Baden,  and  in 

1850  advocated  the  project  of  union  with  Prussia  at  the  parlia- 
ment held  at  Erfurt. '   Another  timely  work  was  his  edition 

of  Friedrich  List's  Gesammelle  Schriften  (1850),  accompanied 
with  a  life  of  the  author.    His  greatest  achievement,  and  the 
one  on  which  his  fame  as  an  historian  rests,  is  his  Deutsche 
Geschichte  vom   Tode  Friedrichs  des  Grossen  bis  zur  Grundung 

des  deutschen  Bundes  (Leipzig,  1854-1857,  4  vols.).    This  was 
the  first  work  covering  that  period  based  on  a  scientific  study 
of  the  archival  sources.    In  1859  he  again  took  part  in  politics, 
resuming  his  place  in  the  lower  chamber,  opposing  in  1863  the 
project  of  Austria  for  the  reform  of  the  Confederation  brought 
forward  in  the  assembly  of  princes  at  Frankfort,  in  his  book 
Die  Reform  des  deutschen  Bundestages,  and  becoming  one   of 

the  leaders  of  the  "  little  German  "  (kleindeutsche)  party,  which 
advocated  the  exclusion  of  Austria  from  Germany.    In  addition 

to  various  essays  (in  his  Gesammelte  Schriften,  Berlin,   1869- 
1870,  2  vols.),  Hausser's  lectures  have  been  edited  by  W.  Oncken 
in  the  Geschichte  des  Zeitalters  der  Reformation  (1869,  2nd  ed. 
1880),  and  Geschichte  der  franzosischen  Revolution  (1869,  2nd 
ed.  1870).     These  lectures  reveal  all  the  charm  of  style  and 

directness  of  presentation  which  made  Hausser's  work  as  a 
professor  so  vital. 

See  W.  Wattenbach,  Lud.  Hausser,  ein  Vortrag  (Heidelberg,  1867). 

HAUSSMANN,    GEORGES    EUGENE,    BARON    (1809-1891), 
whose  name  is  associated  with  the  rebuilding  of  Paris,  was  born 
in  that  city  on  the  27th  of  March  1809  of  a  Protestant  family, 
German  in  origin.    He  was  educated  at  the  College  Henri  IV, 
and  subsequently   studied   law,   attending   simultaneously   the 
classes  at  the  Paris  conservatoire  of  music,  for  he  was  a  good 
musician.   He  became  sous-prefet  of  Nerac  in  1830,  and  advanced 
rapidly  in  the  civil  service  until  in  1853  he  was  chosen  by  Persigny 
prefect  of  the  Seine  in  succession  to  Jean  Jacques  Berger,  who 
hesitated  to  incur  the  vast  expenses  of  the  imperial  schemes 

for  the  embellishment  of  Paris.  Haussmann  laid  out  the  Bois 
de  Boulogne,  and  made  extensive  improvements  in  the  smaller 
parks.  The  gardens  of  the  Luxembourg  Palace  were  cut  down 
to  allow  of  the  formation  of  new  streets,  and  the  Boulevard 
de  Sebastopol,  the  southern  half  of  which  is  now  the  Boulevard 
St  Michel,  was  driven  through  a  populous  district.  A  new 
water  supply,  a  gigantic  system  of  sewers,  new  bridges,  the 
opera,  and  other  public  buildings,  the  inclusion  of  outlying 

districts — these  were  among  the  new  prefect's  achievements, 
accomplished  by  the  aid  of  a  bold  handling  of  the  public  funds 

which  called  forth  Jules  Ferry's  indictment,  Les  Comptes  fan- 
tasliques  de  Haussmann,  in  1867.  A  loan  of  250  million  francs 
was  sanctioned  for  the  city  of  Paris  in  1865,  and  another  of 
260  million  in  1869.  These  sums  represented  only  part  of  his 
financial  schemes,  which  led  to  his  dismissal  by  the  government 
of  Emile  Ollivier.  After  the  fall  of  the  Empire  he  spent  about 

a  year  abroad,  but  he  re-entered  public  life  in  1877,  when  he 
became  Bonapartist  deputy  for  Ajaccio.  He  died  in  Paris 
on  the  nth  of  January  1891.  Haussmann  had  been  made 
senator  in  1857,  member  of  the  Academy  of  Fine  Arts  in  1867, 
and  grand  cross  of  the  Legion  of  Honour  in  1862.  His  name 
is  preserved  in  the  Boulevard  Haussmann.  His  later  years 
were  occupied  with  the  preparation  of  his  Memoires  (3  vols., 
1890-1893). 

HAUSSONVILLE,  JOSEPH  OTHENIN  BERNARD  DE 

CLERON,  COMTE  D'  (1809-1884),  French  politician  and  historian, 
was  born  in  Paris  on  the  27th  of  May  1809.  His  grandfather  had 

been  "  grand  louvetier  "  of  France;  his  father  Charles  Louis 
Bernard  de  Cleron,  comte  d'Haussonville  (1770-1846),  was 
chamberlain  at  the  court  of  Napoleon,  a  count  of  the  French 
empire,  and  under  the  Restoration  a  peer  of  France  and  an 
opponent  of  the  Villele  ministry.  Comte  Joseph  had  filled  a 
series  of  diplomatic  appointments  at  Brussels,  Turin  and  Naples 
before  he  entered  the  chamber  of  deputies  in  1842  for  Provins. 

Under  the  Second  Empire  he  published  a  liberal  anti-imperial 
paper  at  Brussels,  Le  Bulletin  franqais,  and  in  1863  he  actively 
supported  the  candidature  of  Prevost  Paradol.  He  was  elected 
to  the  French  Academy  in  1869,  in  recognition  of  his  historical 
writings,  Histoire  de  la  politique  exterieure  du  gouvernemenl 
franqais  de  1830  a,  1848  (2  vols.,  1850),  Histoire  de  la  reunion  de 

la  Lorraine  a  la  France  (4  vols.,  1854-1859),  L'Eglise  romaine 
et  le  premier  empire  1800-1814  (5  vols.,  1864-1879).  In  1870 
he  published  a  pamphlet  directed  against  the  Prussian  treatment 

of  France,  La  France  el  la  Prusse  devant  I' Europe,  the  sale  of 
which  was  prohibited  in  Belgium  at  the  request  of  King  William 
of  Prussia.  He  was  the  president  of  an  association  formed  to 

provide  new  homes  in  Algeria  for  the  inhabitants  of  Alsace- 
Lorraine  who  elected  to  retain  their  French  nationality.  In 

1878  he  was  made  a  life-senator,  in  which  capacity  he  allied 
himself  with  the  Right  Centre  in  defence  of  the  religious  associa- 

tions against  the  anti-clericals.  He  died  in  Paris  on  the  28th 
of  May  1884. 

His  wife  Louise  (1818-1882),  a  daughter  of  Due  Victor  de 
Broglie,  published  in  1858  a  novel  Robert  Emmet,  followed  by 
Marguerite  de  Valois  reine  de  Navarre  (1870),  Lajeunesse  de  Lord 
Byron  (1872),  and  Les  Dernieres  Annees  de  Lord  Byron  (1874). 
His  son,  GABRIEL  PAUL  OTHENIN  DE  CLERON,  comte 

d'Haussonville,  was  born  at  Gurcy  de  Chatel  (Seine-et-Marne) 
on  the  2ist  of  September  1843,  and  married  in  1865  Mile  Pauline 
d'Harcourt.  He  represented  Seine-et-Marne  in  the  National 
Assembly  (1871)  and  voted  with  the  Right  Centre.  Though  he 
was  not  elected  to  the  chamber  of  deputies  he  became  the  right- 
hand  man  of  his  maternal  uncle,  the  due  de  Broglie,  in  the 

attempted  coup  of  the  i6th  of  May.  His  Etablissements  peni- 
tentiaires  en  France  et  aux  colonies  (1875)  was  crowned  by  the 

Academy,  of  which  he  was  admitted  a  member  in  1888.  In 

1891  the  resignation  of  Henri  Edouard  Bocher  from  the  adminis- 
tration of  the  Orleans  estates  led  to  the  appointment  of  M 

d'Haussonville  as  accredited  representative  of  the  comte  de 
Paris  in  France.  He  at  once  set  to  work  to  strengthen  the 

Orleanist  party  by  recruiting  from  the  smaller  nobility  the 
officials  of  the  local  monarchical  committees.  He  established 
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new  Orleanist  organs,  and  sent  out  lecturers  with  instructions 
to  emphasize  the  modern  and  democratic  principles  of  the  comte 
de  Paris;  but  the  prospects  of  the  party  were  dashed  in  1894 
by  the  death  of  the  comte  de  Paris.  In  1904  he  was  admitted 
to  the  Academy  of  Moral  and  Political  Science.  The  comte 

d'Haussonville  published: — C.  A.  Sainle-Beuve,  sa  vie  et  ses 
ceuvres  (1875),  £.tudes  biographiques  et  litter  aires,  2  series  (1879 
and  1888),  Le  Saloh  de  Mme  Necker  (1882,  2  vols.),  Madame 
de  La  Fayette  (1891),  Madame  Ackermann  (1892),  Le  Comte  de 
Paris,  souvenirs  personnels  (1895),  La  Duchesse  de  Bourgogne 

et  I' alliance  savoy arde  (1898-1903),  Salaire  et  miseres  de  femme 
(1900),  and,  with  G.  Hanotaux,  Souvenirs  sur  Madame  de 

Maintcnon  (3  vols.,  1902-1904). 
HAUTE-GARONNE,  a  frontier  department  of  south-western 

France,  formed  in  1790  from  portions  of  the  provinces  of 
Languedoc(ToulousainandLauraguais)andGascony(Comminges 
and  Nebouzan).  Pop.  (1906),  442,065.  Area,  2458  sq.  m.  It 
is  bounded  N.  by  the  department  of  Tarn-et-Garonne,  E.  by 
Tarn,  Aude  and  Ariege,  S.  by  Spain  and  W.  by  Gers  and  Hautes- 
Pyrenees.  Long  and  narrow  in  shape,  the  department  consists 
in  the  north  of  an  undulating  stretch  of  country  with  continual 
interchange  of  hill  and  valley  nowhere  thrown  into  striking 
relief;  while  towards  the  south  the  land  rises  gradually  to  the 
Pyrenees,  which  on  the  Spanish  border  attain  heights  of  upwards 

of  10,000  ft.  Two  passes,  the  Port  d'Oo,  near  the  beautiful  lake 
and  waterfall  of  Oo,  and  the  Port  de  Venasque,  exceed  9800  and 
7900  ft.  in  altitude  respectively.  Entering  the  department  in 

the  south-east,  the  Garonne  flows  in  a  northerly  direction  and 
traverses  almost  its  entire  length,  receiving  in  its  course  the 
Pique,  the  Salat,  the  Louge,  the  Ariege,  the  Touch  and  the  Save. 
Except  in  the  mountainous  region  the  climate  is  mild,  the  mean 
annual  temperature  being  rather  higher  than  that  of  Paris. 
The  rainfall,  which  averages  24  in.  at  Toulouse,  exceeds  40  in. 
in  some  parts  of  the  mountains;  and  sudden  and  destructive 

inundations  of  the  Garonne — of  which  that  of  1875  is  a  celebrated 
example — are  always  to  be  feared.  The  valley  of  the  Garonne 
is  also  frequently  visited  by  severe  hail-storms.  Thick  forests 
of  oak,  fir  and  pine  exist  in  the  mountains  and  furnish  timber 
for  shipbuilding.  The  arable  land  of  the  plains  and  valleys  is 
well  adapted  for  the  cultivation  of  wheat,  maize  and  other  grain 
crops;  and  the  produce  of  cereals  is  generally  much  more  than  is 
required  for  the  local  consumption.  Market-gardening  flourishes 
around  Toulouse.  A  large  area  is  occupied  by  vineyards,  though 
the  wine  is  only  of  medium  quality;  and  chestnuts,  apples  and 
peaches  are  grown.  As  pasture  laud  is  abundant  a  good  deal 
of  attention  is  given  to  the  rearing  of  cattle  and  sheep,  and 
co-operative  dairies  are  numerous  in  the  mountains;  but  de- 

forestation has  tended  to  reduce  the  area  of  pasture-land,  because 
the  soil,  unretained  by  the  roots  of  trees,  has  been  gradually 
washed  away.  Haute-Garonne  has  deposits  of  zinc  and  lead, 
and  salt- workings;  there  is  an  ancient  and  active  marble- 
working  industry  at  St  Beat.  Mineral  springs  are  common, 
those  of  Bagneres-de-Luchon  Encausse,  Barbazan  and  Salies-du- 
Salat  being  well  known.  The  manufactures  are  various  though 
not  individually  extensive,  and  include  iron  and  copper  goods, 
woollen,  cotton  and  linen  goods,  leather,  paper,  boots  and  shoes, 

tobacco  and  table  delicacies.  Flour-mills,  iron-works  and 
brick-works  are  numerous.  Railway  communication  is  furnished 
by  the  Southern  and  the  Orleans  railways,  the  main  line  of  the 
former  from  Bordeaux  to  Cette  passing  through  Toulouse.  The 
Canal  du  Midi  traverses  the  department  for  32m.  and  the  lateral 
canal  of  the  Garonne  for  ism.  The  Garonne  is  navigable  below 
its  confluence  with  the  Salat.  There  are  four  arrondissements — 
Toulouse,  Villefranche,  Muret  and  St  Gaudcns,  subdivided  into 
39  cantons  and  588  communes.  The  chief  town  is  Toulouse, 
which  is  the  seat  of  a  court  of  appeal  and  of  an  archbishop,  the 
headquarters  of  the  XVIIth  army  corps  and  the  centre  of  an 

academy;  and  St  Gaudens,  Bagneres-de-Luchon  and,  from  an 
architectural  and  historical  standpoint,  St  Bertrand-de- 
Comminges  are  of  importance  and  receive  separate  treatment. 
Other  placesof  interest  are  St  Aventin,Montsaunes  and  Venerque, 
which  possess  ancient  churches  in  the  Romanesque  style.  The 

church  of  St  Just  at  Valcabrere  is  of  still  greater  age,  the  choir 
dating  from  the  8th  or  9th  century  and  part  of  the  nave  from  the 
nth  century.  There  are  ruins  of  a  celebrated  Cistercian  abbey 
at  Bonnefont  near  St  Martory.  Gallo-Roman  remains  and 
works  of  art  have  been  discovered  at  Martres.  Near  Revel  is 
the  fine  reservoir  of  St  Ferreol,  constructed  for  the  canal  du  Midi 
in  the  i7th  century. 

HAUTE-LOIRE,  a  department  of  central  France,  formed 
in  1790  of  Velay  and  portions  of  Vivarais  and  Gevaudan,  three 
districts  formerly  belonging  to  the  old  province  of  Languedoc, 
of  a  portion  of  Forez  formerly  belonging  to  Lyonnais,  and  a 
portion  of  lower  Auvergne.  Pop.  (1906),  314,770.  Area,  1931 

sq.  m.  It  is  bounded  N.  by  Puy-de-D6me  and  Loire,  E.  by  Loire 
and  Ardeche,  S.  by  Ardeche  and  Lozere  and  W.  by  Lozere  and 
Cantal.  Haute-Loire,  which  is  situated  on  the  central  plateau 
of  France,  is  traversed  from  north  to  south  by  four  mountain 
ranges.  Its  highest  point,  the  Mont  Mezenc  (5755  ft.),  in  the 
south-east  of  the  department,  belongs  to  the  mountains  of 
Vivarais,  which  are  continued  along  the  eastern  border  by  the 
Boutieres  chain.  The  Lignon  divides  the  Boutieres  from  the 
Massif  du  Megal,  which  is  separated  by  the  Loire  itself  from  the 
mountains  of  Velay,  a  granitic  range  overlaid  with  the  eruptions 
of  more  than  one  hundred  and  fifty  craters.  The  Margeride 
mountains  run  along  the  western  border  of  the  department. 
The  Loire  enters  the  department  at  a  point  16  m.  distant  from 
its  source  in  Ardeche,  and  first  flowing  northwards  and  then 
north-east,  waters  its  eastern  half.  The  Allier,  which  joins  the 
Loire  at  Nevers,  traverses  the  western  portion  of  Haute-Loire 
in  a  northerly  direction.  The  chief  affluents  of  the  Loire  within 
the  limits  of  the  department  are  the  Borne  on  the  left,  joining  it 
near  Le  Puy,  and  the  Lignon,  which  descends  from  the  Mezenc, 
between  the  Boutieres  and  Megal  ranges,  on  the  right.  The 
climate,  owing  to  the  altitude,  the  northward  direction  of  the 
valleys,  and  the  winds  from  the  Cevennes,  is  cold,  the  winters 
being  long  and  rigorous.  Storms  and  violent  rains  are  frequent 
on  the  higher  grounds,  and  would  give  rise  to  serious  inundations 
were  not  the  rivers  for  the  most  part  confined  within  deep  rocky 
channels.  Cereals,  chiefly  rye,  oats,  barley  and  wheat,  are 
cultivated  in  the  lowlands  and  on  the  plateaus,  on  which  aromatic 
and  medicinal  plants  are  abundant.  Lentils,  peas,  mangel- 
wurzels  and  other  forage  and  potatoes  are  also  grown.  Horned 
cattle  belong  principally  to  the  Mezenc  breed;  goats  are 
numerous.  The  woods  yield  pine,  fir,  oak  and  beech.  Lace- 
making,  which  employs  about  90,000  women,  and  coal-mining 
are  main  industries;  the  coal  basins  are  those  of  Brassac  and 

Langeac.  There  are  also  mines  of  antimony  and  stone-quarries. 

Silk-milling,  caoutchouc-making,  various  kinds  of  smith's  work, 
paper-making,  glass-blowing,  brewing,  wood-sawing  and  flour- 
milling  are  also  carried  on.  The  principal  imports  are  flour, 

brandy ,wine,  live-stock,  lace-thread  and  agricultural  implements. 
Exports  include  fat  stock,  wool,  aromatic  plants,  coal,  lace. 

The  department  is  served  chiefly  by  the  Paris-Lyon-Mediterranee 
company.  There  are  three  arrondissements — Le  Puy,  Brioude 
and  Yssingeaux,  with  28  cantons  and  265  communes. 

Haute-Loire  forms  the  diocese  of  Le  Puy  and  part  of  the 
ecclesiastical  province  of  Bourges,  and  belongs  to  the  academic 
(educational  division)  of  Clermont-Ferrand.  Its  court  of  appeal 
is  at  Riom.  Le  Puy  the  capital,  Brioude  and  La  Chaise-Dieu 
the  principal  towns  of  the  department,  receive  separate  treat- 

ment. It  has  some  notable  churches,  of  which  those  of  Chama- 
lieres,  St  Paulien  and  Sainte-Marie-des-Chazes  are  Romanesque 
in  style;  Le  Monastier  preserves  the  church,  in  part  Romanesque, 
and  the  buildings  of  the  abbey  to  which  it  owes  its  origin. 
Arlempdes  and  Bouzols  (near  Coubon)  have  the  ruins  of  large 
feudal  chateaus.  The  rocky  plateau  overlooking  Polignac  is 
occupied  by  the  ruins  of  the  imposing  stronghold  of  the  ancient 
family  of  Polignac,  including  a  square  donjon  of  the  i4th  century. 
Interesting  Gallo-Roman  remains  have  been  found  on  the  site. 
HAUTE-MARNE,  a  department,  of  north-eastern  France,  made 

up  for  the  most  part  of  districts  belonging  to  the  former  province 
of  Champagne  (Bassigny,  Perthois,  Vallage),  with  smaller 
portions  of  Lorraine  and  Burgundy,  and  seme  fragments  of 
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Franche-Comt6.  Area,  2415  sq.  m.  Pop.  (1906),  221,724.  It  is 
bounded  N.E.  by  Meuse,  E.  by  Vosges,  S.E.  by  Haute-Saone, 

S.  and  S.W.  by  C6te  d'Or,  W.  by  Aube,  and  N.W.  by  Marne. 
Its  greatest  elevation  (1693  ft.)  is  in  the  plateau  of  Langres  in 
the  south  between  the  sources  of  the  Marne  and  those  of  the 
Aube;  the  watershed  between  the  basin  of  the  Rhone  on  the 
south  and  those  of  the  Seine  and  Meuse  on  the  north,  which  is 
formed  by  the  plateau  of  Langres  continued  north-east  by  the 
Monts  Paucities,  has  an  average  height  of  1500  or  1600  ft.  The 
country  descends  rapidly  towards  the  south,  but  in  very  gentle 
slopes  northwards.  To  the  north  is  Bassigny  (the  paybas  or 
low  country,  as  distinguished  from  the  highlands),  a  district 
characterized  by  monotonous  flats  of  little  fertility  and  extensive 
wooded  tracts.  The  lowest  level  of  the  department  is  361  ft. 
Hydrographically  Haute-Marne  belongs  for  the  most  part  to 
the  basin  of  the  Seine,  the  remainder  to  those  of  the  Rhone  and 
the  Meuse.  The  principal  river  is  the  Marne,  which  rises  here, 
and  has  a  course  of  75  m.  within  the  department.  Among  its 
more  important  affluents  are,  on  the  right  the  Rognon,  and  on 
the  left  the  Blaise.  The  Saulx,  another  tributary  of  the  Marne 
on  the  right,  also  rises  in  Haute-Marne.  Westward  the  depart- 

ment is  watered  by  the  Aube  and  its  tributary  the  Aujon,  both 
of  which  have  their  sources  on  the  plateau  of  Langres.  The  Meuse 
also  rises  in  the  Monts  Faucilles,  and  has  a  course  of  31  m.  within 
the  department.  On  the  Mediterranean  side  the  department 
sends  to  the  Sa6ne  the  Apance,  the  Amance,  the  Salon  and  the 
Vingeanne.  The  climate  is  partly  that  of  the  Seine  region, 
partly  that  of  the  Vosges,  and  partly  that  of  the  Rhone;  the 

mean  temperature  is  51°  F.,  nearly  that  of  Paris;  the  rainfall 
is  slightly  below  the  average  for  France. 

The  agriculture  of  the  department  is  carried  on  chiefly  by 
small  proprietors.  The  chief  crops  are  wheat  and  oats,  which 
are  more  than  sufficient  for  the  needs  of  the  inhabitants;  potatoes, 
lucerne  and  mangel  wurzels  are  next  in  importance.  Natural 
pasture  is  abundant,  especially  in  Bassigny,  where  horse  and 

cattle-raising  flourish.  The  vineyards  produce  some  fair  wines, 
notably  the  white  wine  of  Soyers.  More  than  a  quarter  of  the 
territory  is  under  wood.  The  department  is  rich  in  iron  and 
building  and  other  varieties  of  stone  are  quarried.  The  warm 
springs  of  Bourbonne-les-Bains  are  among  the  earliest  known  and 
most  frequented  in  France.  The  leading  industry  is  the  metal- 

lurgical; its  establishments  include  blast  furnaces,  foundries, 

forges,  plate-rolling  works,  and  shops  for  nailmaking  and  smith's 
work  of  various  descriptions.  St  Dizier  is  the  chief  centre  of 
manufacture  and  distribution.  The  cutlery  trade  occupies 
thousands  of  hands  at  Nogent-en-Bassigny  and  in  the  neighbour- 

hood of  Langres.  Val  d'Osne  is  well  known  for  its  production 
of  fountains,  statues,  &c.,  in  metal-work.  Flour-milling,  glove- 
making  (at  Chaumont),  basket-making,  brewing,  tanning  and 
other  industries  are  also  carried  on.  The  principal  import  is 
coal,  while  manufactured  goods,  iron,  stone,  wood  and  cereals 
are  exported.  The  department  is  served  by  the  Eastern  railway, 
of  which  the  line  from  Paris  to  Belfort  passes  through  Chaumont 
and  Langres.  The  canal  from  the  Marne  to  the  Saone  and  the 
canal  of  the  Haute-Marne,  which  accompany  the  Marne,  together 
cover  99  m.;  there  is  a  canal  14  m.  long  from  St  Dizier  to  Wassy. 
There  are  three  arrondissements  (Chaumont,  Langres  and  Wassy) , 
with  28  cantons  and  550  communes.  Chaumont  is  the  capital. 
The  department  forms  the  diocese  of  Langres;  it  belongs  to  the 
VII.  military  region  and  to  the  educational  circumscription 
(academic)  of  Dijon,  where  also  is  its  court  of  appeal.  The 
principal  towns— Chaumont,  Langres,  St  Dizier  and  Bourbonne- 
les-Bains — receive  separate  notice.  At  Montier-en-Der  the 
remains  of  an  abbey  founded  in  the  7th  century  include  a  fine 
church  with  nave  and  aisles  of  the  roth,  and  choir  of  the  i3th 
century.  Wassy,  the  scene  in  1562  of  the  celebrated  massacre  of 
Protestants  by  the  troops  of  Francis,  duke  of  Guise,  has  among 
its  old  buildings  a  church  much  of  which  dates  from  the  Roman- 

esque period.  Vignory  has  a  church  of  the  nth  century.  Join- 
ville,  a  metallurgical  centre,  preserves  a  chateau  of  the  dukes  of 
Guise  in  the  Renaissance  style.  Pailly,  near  Langres,  has  a  fine 
chateau  of  the  last  half  of  the  i6th  century. 

HAUTERIVE,  ALEXANDRE  MAURICE  BLANC  DE 

LANAUTTE,  COMTE  D'  (1754-1830),  French  statesman  and 
diplomatist,  was  born  at  Aspres  (Hautes-Alpes)  on  the  i4th  of 
April  1754,  and  was  educated  at  Grenoble,  where  he  became  a 
professor.  Later  he  held  a  similar  position  at  Tours,  and  there 
he  attracted  the  attention  of  the  due  de  Choiseul,  who  invited 
him  to  visit  him  at  Chanteloup.  Hauterive  thus  came  in  contact 
with  the  great  men  who  visited  the  duke,  and  one  of  these,  the 
comte  de  Choiseul-Goiflier,  on  his  appointment  as  ambassador 
to  Constantinople  in  1784  took  him  with  him.  Hauterive  was 
enriched  for  a  time  by  his  marriage  with  a  widow,  Madame  de 
Marchais,  but  was  ruined  by  the  Revolution.  In  1790  he  applied 
for  and  received  the  post  of  consul  at  New  York.  Under  the 
Consulate,  however,  he  was  accused  of  embezzlement  and  re- 

called; and,  though  the  charge  was  proved  to  be  false,  was  not 
reinstated.  In  1798,  after  trying  his  hand  at  farming  in  America, 
Hauterive  was  appointed  to  a  post  in  the  French  foreign  office. 

In  this  capacity  he  made  a  sensation  by  his  L'£tal  de  la  France  a 
la  fin  de  I' an  VIII  (1800),  which  he  had  been  commissioned  by 
Bonaparte  to  draw  up,  as  a  manifesto  to  foreign  nations,  after 

the  coup  d'itat  of  the  i8th  Brumaire.  This  won  him  the  con- 
fidence of  Bonaparte,  and  he  was  henceforth  employed  in  drawing 

up  many  of  the  more  important  documents.  In  1805  he  was 
made  a  councillor  of  state  and  member  of  the  Legion  of  Honour, 
and  between  1805  and  1813  he  was  more  than  once  temporarily 
minister  of  foreign  affairs.  He  attempted,  though  vainly,  to  use 

his  influence  to  moderate  Napoleon's  policy,  especially  in  the 
matter  of  Spain  and  the  treatment  of  the  pope.  In  1805  a 
difference  of  opinion  with  Talleyrand  on  the  question  of  the 
Austrian  alliance,  which  Hauterive  favoured,  led  to  his  with- 

drawal from  the  political  side  of  the  ministry  of  foreign  affairs, 
and  he  was  appointed  keeper  of  the  archives  of  the  same  depart- 

ment. In  this  capacity  he  did  very  useful  work,  and  after  the 
Restoration  continued  in  this  post  at  the  request  of  the  due  de 
Richelieu,  his  work  being  recognized  by  his  election  as  a  member 
of  the  Academic  des  Inscriptions  et  Belles-Lettres  in  1820.  He 
died  at  Paris  on  the  28th  of  July  1830. 

There  is  a  detailed  account  of  Hauterive,  with  considerable  extracts 
from  his  correspondence  with  Talleyrand,  in  the  Biographie  universelle 
by  A.  F.  Artand  de  Montor,  who  published  a  separate  life  in  1831. 
Criticisms  of  his  Etat  de  la  France  appeared  in  Germany  and  England 
by  F.  von  Gentz  (Von  dem  politischen  Zustande,  1801).  and  by 
T.  B.  Clarke  (A  Hist,  and  Pol.  View  ...,  1803). 

HAUTES  ALPES,  a  department  in  S.E.  France,  formed  in 
1790  out  of  the  south-eastern  portion  of  the  old  province  of 
Dauphine,  together  with  a  small  part  of  N.  Provence.  It  is 
bounded  N.  by  the  department  of  Savoie,  E.  by  Italy  and  the 
department  of  the  Basses  Alpes,  S.  by  the  last-named  depart- 

ment and  that  of  the  Dr6me,  and  W.  by  the  departments  of  the 
Drome  and  of  the  Isere.  Its  area  is  2178  sq.  m.,  its  greatest 
length  is  85  m.  and  its  greatest  breadth  62  m.  It  is  very  moun- 

tainous, and  includes  the  Pointe  des  Ecrins  (13,462  ft.),  the 
loftiest  summit  in  France  before  the  annexation  of  Savoy  in 
1860,  as  well  as  the  Meije  (13,081  ft.),  the  Ailefroide  (12,989  ft.) 
and  the  Mont  Pelvoux  (12,973  ft.),  though  Monte  Viso  (12,609  &•) 
is  wholly  in  Italy,  rising  just  over  the  border.  The  department 
is  to  a  large  extent  made  up  of  the  basins  of  the  upper  Durance 
(with  its  tributaries,  the  Guisane,  the  Gyronde  and  the  Guil),  of 

the  upper  Drac  and  of  the  Bue'ch — all  being  to  a  very  large 
extent  wild  mountain  torrents  in  their  upper  course.  The  depart- 

ment is  divided  into  three  arrondissements  (Gap,  Briancon  and 
Embrun),  24  cantons  and  186  communes.  In  1906  its  population 
was  107,498.  It  is  a  very  poor  department  owing  to  its  great 
elevation  above  the  sea-level.  There  are  no  industries  of  any 
extent,  and  its  commerce  is  almost  wholly  of  local  importance. 
The  prolonged  winter  greatly  hinders  agricultural  development, 
while  the  pastoral  region  has  been  greatly  damaged  and  the 
forests  destroyed  by  the  ravages  of  the  Provencal  sheep,  vast 
flocks  of  which  are  driven  up  here  in  the  summer,  as  the  pastures 
are  leased  out  to  a  large  extent,  and  but  little  utilized  by  the 
inhabitants.  It  now  forms  the  diocese  of  Gap  (this  see  is  first 
certainly  mentioned  in  the  6th  century),  which  is  in  the  ecclesi- 

astical province  of  Aix  en  Provence;  in  1791  there  was  annexed 
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to  it  the  archiepiscopal  see  of  Embrun,  which  was  then  sup- 

pressed. There  are  114  m.  of  railway  in  the  department.  This 
includes  the  main  line  from  Briancon  past  Gap  towards  Grenoble. 
About  165  m.  W.  of  Gap  is  the  important  railway  junction  of 
Veynes,  whence  branch  off  the  lines  to  Grenoble,  to  Valence  by 
Die  and  Livron,  and  to  Sisteron  for  Marseilles.  The  chief  town 
is  Gap,  while  Briancon  and  Embrun  are  the  only  other  important 
places. 

See  J.  Roman,  Dictionnaire  lopographique  du  dep.  des  Htes-Alpes 
(Paris,  1884),  Tableau  historique  du  dep.  des  Htes-Alpes  (Paris,  1887- 
1890,  2  vols.'),  and  Repertoire  archeologique  du  dep.  des  Htes-Alpes (Paris,  1888);  J.  C.  F.  Ladoucette,  Histoire,  topographic,  &c.,  des 
Hautes-Alpes  (yd  ed.,  Paris,  1848).  (W.  A.  B.  C.) 

HAUTE-SAONE,  a  department  of  eastern  France,  formed  in 
1 790  from  the  northern  portion  of  Franche  Comte.  It  is  traversed 
by  the  river  Saone,  bounded  N.  by  the  department  of  the  Vosges, 
E.  by  the  territory  of  Belfort,  S.  by  Doubs  and  Jura,  and  W.  by 

Cote-d'Or  and  Haute-Marne.  Pop.  (1906),  263,890;  area,  2075 
sq.  m.  On  the  north-east,  where  they  are  formed  by  the  Vosges, 
and  to  the  south  along  the  course  of  the  Ognon  the  limits  are 
natural.  The  highest  point  of  the  department  is  the  Ballon  de 
Servance  (3970  ft.),  and  the  lowest  the  confluence  of  the  Saone 

and  Ognon  (610  ft.).  The  general  slope  is  from  north-east  to 
south-west,  the  direction  followed  by  those  two  streams.  In  the 
north-east  the  department  belongs  to  the  Vosgian  formation, 
consisting  of  forest-clad  mountains  of  sandstone  and  granite, 
and  is  of  a  marshy  nature;  but  throughout  the  greater  part  of  its 
extent  it  is  composed  of  limestone  plateaus  800  to  1000  ft.  high 
pierced  with  crevasses  and  subterranean  caves,  into  which  the 
rain  water  disappears  to  issue  again  as  springs  in  the  valleys  200 
ft.  lower  down.  In  its  passage  through  the  department  the 
Saone  receives  from  the  right  the  Amance  and  the  Salon  from  the 
Langres  plateau,  and  from  the  left  the  Coney,  the  Lanterne 
(augmented  by  the  Breuchin  which  passes  by  Luxeuil),  the 
Burgeon  (passing  Vesoul),  and  the  Ognon.  The  north-eastern 
districts  are  cold  and  have  an  annual  rainfall  ranging  from  36 

to  48  in.  Towards  the  south-west  the  climate  becomes  more 
temperate.  At  Vesoul  and  Gray  the  rainfall  only  reaches  24  in. 
per  annum. 

Haute-Saone  is  primarily  agricultural.  Of  its  total  area 
nearly  half  is  arable  land;  wheat,  oats,  meslin  and  rye  are  the 
chief  cereals  and  potatoes  are  largely  grown.  The  vine  flourishes 
mainly  in  the  arrondissement  of  Gray.  Apples,  plums  and 
cherries  (from  which  the  kirsch,  for  which  the  department  is 

famous,  is  distilled)  are  the  chief  fru'ts.  The  woods  which  cover 
a  quarter  of  the  department  are  composed  mainly  of  firs  in  the 
Vosges  and  of  oak,  beech,  hornbeam  and  aspen  in  the  other 
districts.  The  river-valleys  furnish  good  pasture  for  the  rearing 
of  horses  and  of  horned  cattle.  The  department  possesses  mines 

of  coal  (at  Ronchamp)  and  rock-salt  (at  Gouhenans)  and  stone 
quarries  are  worked.  Of  the  many  mineral  waters  of  Haute- 
Saone  the  best  known  are  the  hot  springs  of  Luxeuil  (q.v.). 
Besides  iron-working  establishments  (smelting furnaces,  foundries 
and  wire-drawing  mills) ,  Haute-Saone  possesses  copper-foundries, 
engineering  works,  steel-foundries  and  factories  at  Plancher-les- 
Mines  and  elsewhere  for  producing  ironmongery,  nails,  pins,  files, 

saws,  screws,  shot,  chains,  agricultural  implements,  locks,  spin- 
ning machinery,  edge  tools.  Window-glass  and  glass  wares, 

pottery  and  earthenware  are  manufactured;  there  are  also 
brick  and  tile-works.  The  spinning  and  weaving  of  cotton,  of 
which  Hericourt  (pop.  in  1906,  5194)  is  the  chief  centre,  stand 
next  in  importance  to  metal  working,  and  there  are  numerous 
paper-mills.  Print-works,  fulling  mills,  hosiery  factories  and 
straw-hat  factories  are  also  of  some  account;  as  well  as  sugar 

works,  distilleries,  dye-works,  saw-mills,  starch-works,  the 
chemical  works  at  Gouhenans,  oil-mills,  tanyards  and  flour- 
mills.  The  department  exports  wheat,  cattle,  cheese,  butter, 
iron,  wood,  pottery,  kirschwasser,  plaster,  leather,  glass,  &c. 
The  Saone  provides  a  navigable  channel  of  about  70  m.,  which 
is  connected  with  the  Moselle  and  the  Meuse  at  Corre  by  the 

Canal  de  1'Est  along  the  valley  of  the  Coney.  Gray  is  the  chief 
emporium  of  the  water-borne  trade  of  the  Saone.  Haute-Sa6ne 

is  served  chiefly  by  the  Eastern  railway.  There  are  three  arron- 
dissements — Vesoul,  Gray,  Lure — comprising  28  cantons,  583 
communes.  Haute-Saone  is  in  the  district  of  the  VII.  army 
corps,  and  in  its  legal,  ecclesiastical  and  educational  relations 
depends  on  Besancon. 

Vesoul,  the  capital  of  the  department,  Gray  and  Luxeuil  are 
the  principal  towns.  There  is  an  important  school  of  agri- 

culture at  St  Remy  in  the  arrondissement  of  Vesoul.  The' 
Roman  ruins  and  mosaics  at  Membrey  in  the  arrondissement 
of  Gray  and  the  church  (i3th  and  isth  centuries)  and  abbey 
buildings  at  Faverney,  in  the  arrondissement  of  Vesoul,  are  of 
antiquarian  interest. 
HAUTE-SAVOIE,  a  frontier  department  of  France,  formed 

in  1860  of  the  old  provinces  of  the  Genevois,  the  Chablais  and 
the  Faucigny,  which  constituted  the  northern  portion  of  the 
duchy  of  Savoy.  It  is  bounded  N.  by  the  canton  and  Lake  of 
Geneva,  E.  by  the  Swiss  canton  of  the  Valais,  S.  by  Italy  and  the 
department  of  Savoie,  and  W.  by  the  department  of  the  Ain.  It 
is  mainly  made  up  of  the  river-basins  of  the  Arve  (flowing  along 
the  northern  foot  of  the  Mont  Blanc  range,  and  receiving  the 

Giffre,  on  the  right,  and  the  Borne  and  Foron,  on  the  left — the 
Arve  joins  the  Rhone,  close  to  Geneva),  of  the  Dranse  (with 
several  branches,  all  flowing  into  the  Lake  of  Geneva),  of  the 
Usses  and  of  the  Fier  (both  flowing  direct  into  the  Rhone,  the 
latter  after  forming  the  Lake  of  Annecy) .  The  upper  course  of  the 
Arly  is  also  in  the  department,  but  the  river  then  leaves  it  to  fall 
into  the  Isere.  The  whole  of  the  department  is  mountainous. 
But  the  hills  attain  no  very  great  height,  save  at  its  south-east 
end,  where  rises  the  sncwclad  chain  of  Mont  Blanc,  with  many 
high  peaks  (culminating  in  Mont  Blanc,  15,782  ft.)  and  many 
glaciers.  That  portion  of  the  department  is  alone  frequented  by 
travellers,  whose  centre  is  Chamonix  in  the  upper  Arve  valley. 
The  lowest  point  (945  ft.)  in  the  department  is  at  the  junction  of 
the  Fier  with  the  Rhone.  The  whole  of  the  department  is 

included  in  that  portion  of  the  duchy  of  Savoy  which  was  neutral- 
ized in  1815.  In  1906  the  population  of  the  department  was 

260,617.  Its  area  is  1775  sq.  m.,  and  it  is  divided  into  four 
arrondissements  (Annecy,  the  chief  town,  Bonneville,  St  Julien 
and  Thonon),  28  cantons  and  314  communes.  It  forms  the 
diocese  of  Annecy.  There  are  in  the  department  176  m.  of 

broad-gauge  railways,  and  70  m.  of  narrow-gauge  lines. 
There  are  also  a  number  of  mineral  springs,  only  three  of 

which  are  known  to  foreigners — the  chalybeate  waters  of 
Evian  and  Amphion,  close  to  each  other  on  the  south  shore 
of  the  Lake  of  Geneva,  and  the  chalybeate  and  sulphurous 

waters  of  St  Gervais,  at  the  north-west  end  of  the  chain  of  Mont 
Blanc.  Anthracite  and  asphalte  mines  are  numerous,  as  well  as 
stone  quarries.  Cotton  is  manufactured  at  Annecy,  while  Cluses 

is  the  centre  of  the  clock-making  industry.  There  is  a  well-known 
bell  foundry  at  Annecy  le  Vieux.  Thonon  (the  old  capital  of  the 
Chablais)  is  the  most  important  town  on  the  southern  shore  of  the 
Lake  of  Geneva  and,  after  Annecy,  the  most  populous  place  in 
the  department.  (W.  A.  B.  C.) 
HAUTES-PYRENEES,  a  department  of  south-western  France, 

on  the  Spanish  frontier,  formed  in  1790,  half  of  it  being  taken 
from  Bigorre  and  the  remainder  from  Armagnac,  Nebouzan, 
Astarac  and  Quatre  Vallees,  districts  which  all  belonged  to  the 
province  of  Gascony.  Pop.  (1906),  209,397.  Area,  1750  sq.  m. 
Hautes-Pyrenees  is  bounded  S.  by  Spain,  W.  by  the  department 
of  Basses-Pyrenees  (which  encloses  on  its  eastern  border  five 
communes  belonging  to  Hautes-Pyrenees),  N.  by  Gers  and  E. 
by  Haute-Garonne.  Except  on  the  south  its  boundaries  are 
conventional.  The  south  of  the  department,  comprising  two- 
thirds  of  its  area,  is  occupied  by  the  central  Pyrenees.  Some 

of  the  peaks  reach  or  exceed  the  height  of  10,000  ft.,  the  Vigne- 
male  (10,820  ft.)  being  the  highest  in  the  French  Pyrenees.  The 
imposing  cirques  (Cirques  de  Troumouse,  Gavarnie  and  Estaube), 
with  their  glaciers  and  waterfalls,  and  the  pleasant  valleys 
attract  a  large  number  of  tourists,  the  most  noted  point  being 

the  Cirque  de  Gavarnie.  The  northern  portion  of  the  depart- 
ment is  a  region  of  plains  and  undulating  hills  clothed  with  corn- 
fields, vineyards  and  meadows.  To  the  north-east,  however,  the 
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cold  and  wind-swept  plateau  of  Lannemezan  (about  2000  ft.), 
the  watershed  of  the  streams  that  come  down  on  the  French  side 
of  the  Pyrenees,  presents  in  its  bleakness  and  barrenness  a 
striking  contrast  to  the  plain  that  lies  below.  The  department 
is  drained  by  three  principal  streams,  the  Gave  de  Pau,  the  Adour 
and  the  Neste,  an  affluent  of  the  Garonne.  The  sources  of  the 
first  and  third  lie  close  together  in  the  Cirque  of  Gavarnie  and 
on  the  slopes  of  Troumouse,  whence  they  flow  respectively  to 
the  north-west  and  north-east.  An  important  section  of  the 
Pyrenees,  which  carries  the  Massif  Neouvielle  and  the  Pic  du 
Midi  de  Bigorre  (with  its  meteorological  observatory),  runs 
northward  between  these  two  valleys.  From  the  Pic  du  Midi 
descends  the  Adour,  which,  after  watering  the  pleasant  valley 
of  Campan,  leaves  the  mountains  at  Bagneres  and  then  divides 
into  a  multitude  of  channels,  to  irrigate  the  rich  plain  of  Tarbes. 

The  chief  of  these  is  the  Canal  d'Alaric  with  a  length  of  36  m. 
Beyond  Hautes-Pyrenees  it  receives  on  the  right  the  Arros, 
which  flows  through  the  department  from  south  to  north-north- 

west; on  the  left  it  receives  the  Gave  de  Pau.  This  latter 
stream,  rising  in  Gavarnie,  is  joined  at  Luz  by  the  Gave  de 
Bastan  from  Neouvielle,  and  at  Pierrefitte  by  the  Gave  de 
Cauterets,  fed  by  streams  from  the  Vignemale.  The  Gavede  Pau, 
after  passing  Argeles,  a  well-known  centre  for  excursions,  and 
Lourdes,  leaves  the  mountains  and  turns  sharply  from  north 
to  west;  it  has  a  greater  volume  of  water  than  the  Adour,  but, 
being  more  of  a  mountain  torrent,  is  regarded  as  a  tributary 
of  the  Adour,  which  is  navigable  in  the  latter  part  of  its  course. 

The  Neste  d'Aure,  descending  from  the  peaks  of  Neouvielle 
and  Troumouse,  receives  at  Arreau  the  Neste  de  Louron  from 
the  pass  of  Clarabide  and  flows  northwards  through  a  beautiful 
valley  as  far  as  La  Barthe,  where  it  turns  east;  it  is  important 
as  furnishing  the  plateau  of  Lannemezan  with  a  canal,  the  Canal 
de  la  Neste,  the  waters  of  which  are  partly  used  for  irrigation 
and  partly  for  supplying  the  streams  that  rise  there  and  are  dried 
up  in  summer — the  Gers  and  the  Baise,  affluents  of  the  Garonne. 
This  latter  only  touches  the  department.  The  climate  of  Hautes- 
Pyrenees,  though  very  cold  on  the  highlands,  is  warm  and  moist 
in  the  plains,  where  there  are  hot  summers,  fine  autumns,  mild 
winters  and  rainy  springs.  On  the  plateau  of  Lannemezan, 
while  the  summers  are  dry  and  scorching,  the  winters  are  very 
severe.  The  average  annual  rainfall  at  Tarbes,  in  the  north  of 
the  department,  is  about  34  in.;  at  the  higher  altitudes  it  is 
much  greater.  The  mean  annual  temperature  at  Tarbes  is 

59°  Fahr. 
Hautes-Pyrenees  is  agricultural  in  the  plains,  pastoral  in  the 

highlands.  The  more  important  cereals  are  wheat  and  maize, 
which  is  much  used  for  the  feeding  of  pigs  and  poultry,  especially 
geese;  rye,  oats  and  barley  are  grown  in  the  mountain  districts. 
The  wines  of  Madiran  and  Peyriguere  are  well  known  and 
tobacco  is  also  cultivated;  chestnut  trees  and  fruit  trees  are 
grown  on  the  lower  slopes.  In  the  neighbourhood  of  Tarbes  and 
Bagneres-de-Bigorre  horse-breeding  is  the  principal  occupation 
and  there  is  a  famous  stud  at  Tarbes.  The  horse  of  the  region 
is  the  result  of  a  fusion  of  Arab,  English  and  Navarrese  blood 
and  is  well  fitted  for  saddle  and  harness;  it  is  largely  used  by 

light  cavalry  regiments.  Cattle  raising  is  important;  the  milch- 
cows  of  Lourdes  and  the  oxen  of  Tarbes  and  the  valley  of  the 
Aure  are  highly  esteemed.  Sheep  and  goats  are  also  reared. 
The  forests,  which  occur  chiefly  in  the  highlands,  contain  bears, 
boars,  wolves  and  other  wild  animals.  There  are  at  Campan 
and  Sarrancolin  quarries  of  fine  marble,  which  is  sawn  and 
worked  at  Bagneres.  There  is  a  group  of  slate  quarries  at 
Labassere.  Deposits  of  lignite,  lead,  manganese  and  zinc  are 
found.  The  mineral  springs  of  Hautes-Pyrenees  are  numerous 
and  much  visited.  The  principal  in  the  valley  of  the  Gave  de 
Pau  are  Cauterets  (hot  springs  containing  sulphur  and  sodium), 
St  Sauveur  (springs  with  sulphur  and  sodium),  and  Bareges 
(hot  springs  with  sulphur  and  sodium),  and  in  the  valley  of  the 
Adour  Bagneres  (hot  or  cold  springs  containing  calcium  sulphates, 
iron,  sulphur  and  sodium)  and  Capvern  near  Lannemezan 
(springs  containing  calcium  sulphates). 

The  department  has  flour-mills  and  saw-mills,  a  large  military 

arsenal  at  Tarbes,  paper-mills,  tanneries  and  manufactories  of 
agricultural  implements  and  looms.  The  spinning  and  weaving 
of  wool  and  the  manufacture  of  knitted  goods  are  carried 
on;  Bagneres-de-Bigorre  is  the  chief  centre  of  the  textile industry. 

Of  the  passes  (ports)  into  Spain,  even  the  chief,  Gavarnie 
(7398  ft.),  is  not  accessible  to  carriages.  The  department  is 
served  by  the  Southern  railway  and  is  traversed  from  west  to 
east  by  the  main  line  from  Bayonne  to  Toulouse.  There  are 
three  arrondissements,  those  of  Tarbes,  Argeles  and  Bagneres- 
de-Bigorre,  26  cantons  and  480  communes.  Tarbes  is  the  capital 
of  Hautes-Pyrenees,  which  constitutes  the  diocese  of  Tarbes,  and 
is  attached  to  the  appeal  court  of  Pau;  it  forms  part  of  the  region 
of  the  XVHI.  army  corps.  In  educational  matters  it  falls  within 
the  circumscription  of  the  academic  of  Toulouse.  Tarbes, 
Lourdes,  Bagneres-de-Bigorre  and  Luz-St  Sauveur  are  the  prin- 

cipal towns.  St  Savin,  in  the  valley  of  the  Gave  de  Pau,  and 
Sarrancolin  have  interesting  Romanesque  churches.  The  church 
of  Maubourguet  built  by  the  Temolars  in  the  i2th  century  is  also 
remarkable. 

HAUTE-VIENNE,  a  department  of  central  France,  formed  in 
1790  of  Haut-Limousin  and  of  portions  of  Marche,  Poitou  and 
Berry.  Pop.  (1906),  385,732.  Area,  2144  sq.  m.  It  is  bounded 
N.  by  Indre,  E.  by  Creuse,  S.E.  by  Correze,  S.W.  by  Dordogne, 

W.  by  Charente  and  N.W.  by  Vienne.  Haute- Vienne  belongs 
to  the  central  plateau  of  France,  and  drains  partly  to  the  Loire 
and  partly  to  the  Garonne.  The  highest  altitude  (2549  ft.)  is 
in  the  extreme  south-east,  and  belongs  to  the  treeless  but  well- 
watered  plateau  of  Millevaches,  formed  of  granite,  gneiss  and 
mica.  From  that  point  the  department  slopes  towards  the  west, 
south-west  and  north.  To  the  north-west  of  the  Millevaches 
are  the  Ambazac  and  Blond  Hills,  both  separating  the  valley 
of  the  Vienne  from  that  of  the  Gartempe,  a  tributary  of  the 
Creuse.  The  Vienne  traverses  the  department  from  east  to 
west,  passing  Eymoutiers,  St  Leonard,  Limoges  and  St  Junien, 
and  receiving  on  the  right  the  Maude  and  the  Taurion.  The  Isle, 
which  flows  into  the  Dordogne,  with  its  tributaries  the  Auvezere 
and  the  Dronne,  and  the  Tardoire  and  the  Bandiat,  tributaries 
of  the  Charente,  all  rise  in  the  south  of  the  department.  The 
altitude  and  inland  position  of  Haute-Vienne,  its  geological 
character,  and  the  northern  exposure  of  its  valleys  make  the 
winters  long  and  severe;  but  the  climate  is  milder  in  the  west 
and  north-west.  The  annual  rainfall  often  reaches  36  or  37  in. 
and  even  more  in  the  mountains.  Haute-Vienne  is  on  the  whole 
unproductive.  Rye,  wheat,  buckwheat  and  oats  are  the  cereals 
most  grown,  but  the  chestnut,  which  is  a  characteristic  product 
of  the  department,  still  forms  the  staple  food  of  large  numbers 
of  the  population.  Potatoes,  mangolds,  hemp  and  colza  are 
cultivated.  After  the  chestnut,  walnuts  and  cider-apples  are 
the  principal  fruits.  Good  breeds  of  horned  cattle  and  sheep  are 
reared  and  find  a  ready  market  in  Paris.  Horses  for  remount 
purposes  are  also  raised.  The  quarries  furnish  granite  and  large 
quantities  of  kaolin,  which  is  both  exported  and  used  in  the 
porcelain  works  of  the  department.  Amianthus,  emeralds  and 
garnets  are  found.  Limoges  is  the  centre  of  the  porcelain  industry 
and  has  important  liqueur  distilleries.  Woollen  goods,  starch, 
paper  and  pasteboard,  wooden  and  leather  shoes,  gloves,  agri- 

cultural implements  and  hats  are  other  industrial  products, 
and  there  are  flour-mills,  breweries,  dye-<works,  tanneries,  iron 
foundries  and  printing  works.  Wine  and  alcohol  for  the  liqueur- 
manufacture,  coal,  raw  materials  for  textile  industries, 
hops,  skins  and  various  manufactured  articles  are  among  the 

imports. 
The  department  is  served  almost  entirely  by  the  Orleans 

Railway.  It  is  divided  into  the  arrondissements  of  Limoges, 
Bellac,  Rochechouart  and  St  Yrieix  (29  cantons  and  205  com- 

munes), and  belongs  to  the  academic  (educational  division)  of 
Poitiers  and  the  ecclesiastical  province  of  Bourges.  Limoges, 
the  capital,  is  the  seat  of  a  bishopric  and  of  a  court  of  appeal, 

and  is  the  headquarters  of  the  XII.  army  corps.  The  other  prin- 
cipal towns  are  St  Yrieix  and  St  Junien.  Solignac,  St  Leonard 

and  Le  Dorat  have  fine  Romanesque  churches.  The  remains 
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of  the  chateau  of  Chalusset  (S.S.E.  of  Limoges) ,  the  most  remark- 
able feudal  ruins  in  Limousin,  and  the  chateau  of  Rochechouart, 

which  dates  from  the  I3th,  isth  and  i6th  centuries,  are  also  of 
interest. 

HAUT-RHIN,  before  1871  a  department  of  eastern  France, 
formed  in  1790  from  the  southern  portion  of  Alsace.  The 

name  "  Haut-Rhin  "  is  sometimes  used  of  the  territory  of 
Belfort  (?.».). 

HAUY,  REN&  JUST  (1743-1822),  French  mineralogist, 
commonly  styled  the  Abbe  Haiiy,  from  being  an  honorary 
canon  of  Notre  Dame,  was  born  at  St  Just,  in  the  department 
of  Oise,  on  the  28th  of  February  1743.  His  parents  were  in 
a  humble  rank  of  life,  and  were  only  enabled  by  the  kindness  of 
friends  to  send  their  son  to  the  college  of  Navarre  and  afterwards 
to  that  of  Lemoine.  Becoming  one  of  the  teachers  at  the 
latter,  he  began  to  devote  his  leisure  hours  to  the  study  of  botany ; 
but  an  accident  directed  his  attention  to  another  field  in  natural 

history.  Happening  to  let  fall  a  specimen  of  calcareous  spar 
belonging  to  a  friend,  he  was  led  by  examination  of  the  fragments 
to  make  experiments  which  resulted  in  the  statement  of  the 
geometrical  law  of  crystallization  associated  with  his  name 
(see  CRYSTALLOGRAPHY).  The  value  of  this  discovery,  the 
mathematical  theory  of  which  is  given  by  Haiiy  in  his  Traite 
de  mineralogie,  was  immediately  recognized,  and  when  communi- 

cated to  the  Academy,  it  secured  for  its  author  a  place  in  that 

society.  Haiiy's  name  is  also  known  for  the  observations  he 
made  in  pyro-electricity.  When  the  Revolution  broke  out,  he 
was  thrown  into  prison,  and  his  life  was  even  in  danger,  when 
he  was  saved  by  the  intercession  of  E.  Geoffrey  Saint-Hilaire. 
In  1802,  under  Napoleon,  he  became  professor  of  mineralogy 
at  the  museum  of  natural  history,  but  after  1814  he  was  deprived 
of  his  appointments  by  the  government  of  the  Restoration. 
His  latter  days  were  consequently  clouded  by  poverty,  but  the 
courage  and  high  moral  qualities  which  had  helped  him  forward 
in  his  youth  did  not  desert  him  in  his  old  age;  and  he  lived 
cheerful  and  respected  till  his  death  at  Paris  on  the  3rd  of  June 
1822. 

The  following  are  his  principal  works:  Essai  d'une  theorie  sur 
la  structure  des  cristaux  (1784);  Exposition  raisonnee  de  la  theorie 

de  I'eleclricM  et  du  magnetisme,  d'apres  les  principes  d'Aepinus 
(1787);  De  la  structure  consideree  comme  caractere  distinctif  des 
mineraux  (1793);  Exposition  abregee  de  la  theorie  de  la  structure 

des  cristaux  (1793);  Extrait  d'un  traite  elementaire  de  mineralogie 
(1797);  Traite  de  mineralogit  (4  vols.,  1801);  Traite  elementaire 
de  physique  (2  vols.,  1803,  1806);  Tableau  comparatif  des  resultats 

de  la  cristallographie,  et  de  I'analyse  chimique  relativement  &  la 
classification  des  mineraux  (1809);  Trnite  des  pierres  precieuses 
(1817);  Traite  de  cristallographie  (2  vols.,  1822).  He  also  contri- 

buted papers,  of  which  loo  are  enumerated  in  the  Royal  Society's 
catalogue,  to  various  scientific  journals,  especially  the  Journal  de 

physique  and  the  Annals  du  Museum  d'Histoire  Naturelle. 
HAVANA  (the  name  is  of  aboriginal  origin;  Span.  Habana 

or,  more  fully,  San  Cristobal  de  la  Habana),  the  capital  of  Cuba, 
the  largest  city  of  the  West  Indies,  and  one  of  the  principal 
seats  of  commerce  in  the  New  World,  situated  on  the  northern 

coast  of  the  island  in  23°  9'  N.  lat.  and  82°  22'  W.  long.  Pop. 
(1899),  235,981 ;  (1907),  297,159.  The  city  occupies  a  peninsula 
to  the  W.  of  the  harbour,  between  its  waters  and  those  of  the 
sea.  Several  small  streams,  of  which  the  Almendares  river  is 

the  largest,  empty  into  the  harbour.  The  pouch-shaped,  land- 
locked bay  is  spacious  and  easy  of  access.  Large  merchantmen 

and  men-of-war  can  come  up  and  unload  along  at  least  a  consider- 
able part  of  the  water-front.  The  entrance,  which  is  encumbered 

by  neither  bar  nor  rock,  averages  about  260  yds.  in  width  and 
is  about  1400  yds.  long.  Within,  the  bay  breaks  up  into  three 
distinct  arms,  Marimalena  or  Regla  Bay,  Guanabacoa  Bay 
and  the  Bay  of  Atares.  On  the  left  hand  of  the  entrance  stands 
the  lofty  lighthouse  tower  of  the  Morro.  The  sewage  of  the 
city  and  other  impurities  were  for  centuries  allowed  to  pollute 
the  bay,  but  the  extent  to  which  the  harbour  was  thereby  filled 
up  has  been  exaggerated.  Though  certainly  very  much  smaller 
than  it  once  was,  there  is  a  difference  of  opinion  as  to  whether 
the  harbour  has  grown  smaller  since  the  end  of  the  i8th  century. 

From  the  sea  the  city  presents  a  picturesque  appearance. 

The  Havana  side  of  the  bay  has  a  sea-wall  and  an  excellent 
drive.  The  city  walls,  begun  in  1671  and  completed  about  1740, 
were  almost  entirely  demolished  between  1863  and  1880,  only 
a  few  insignificant  remnants  having  survived  the  American 

military  occupation  of  1899-1902;  but  it  is  still  usual  to  speak 
of  the  "  intramural  "  and  the  "  extramural  "  city.  The  former, 
the  old  city,  lying  close  to  the  harbour  front,  has  streets  as 
narrow  as  is  consistent  with  wheel  traffic.  Obispo  (Pi  y  Margali 

in  the  new  republican  nomenclature),  O'Reilly  and  San  Rafael 
are  the  finest  retail  business  streets,  and  the  Prado  and  the 
Cerro  the  handsomest  residential  streets  in  the  city  proper. 
The  new  city,  including  the  suburbs  to  the  W.  overlooking  the 
sea,  has  been  laid  out  on  a  somewhat  more  spacious  plan,  with 
isolated  dwellings  and  wide  thoroughfares,  some  planted  with 
trees.  Most  of  the  houses,  and  especially  those  of  the  planter 
aristocracy,  are  massively  built  of  stone,  with  large  grated 
windows,  flat  roofs  with  heavy  parapets  and  inner  courts.  As 
the  erection  of  wooden  buildings  was  illegal  long  after  1772, 
it  is  only  in  the  suburban  districts  that  they  are  to  be  seen. 
The  limestone  which  underlies  almost  all  the  island  affords 
excellent  building  stone.  The  poorer  houses  are  built  of  brick 

with  plaster  fronts.  Three-fourths  of  all  the  buildings  of  the 
city  are  of  one  very  high  storey;  there  are  but  a  few  dozen 
buildings  as  high  as  four  storeys.  Under  Spanish  rule,  Havana 
was  reputed  to  be  a  city  of  noises  and  smells.  There  was  no 

satisfactory  cleaning  of  the  streets  or  draining  of  the  sub-soil, 
and  the  harbour  was  rendered  visibly  foul  by  the  impurities 
of  the  town.  A  revolution  was  worked  in  this  respect  during 
the  United  States  military  occupation  of  the  city,  and  the 
republic  continued  the  work. 

Climate. — The  general  characteristics  of  the  climate  of  Havana  are 
described  in  the  article  CUBA.  A  temperature  as  low  as  40°  F.  is 
extraordinary;  and  freezing  point  is  only  reached  on  extremely 
rare  occasions,  such  as  during  hurricanes  or  electric  storms.  The 

mean  annual  temperature  is  about  25-7°  C.  (78°  F.);  that  of  the 
hottest  month  is  about  28-8°  C.  (84°  F.),  and  that  of  the  coldest, 
2 1  °  C.  (70°  F.).  The  means  of  the  four  seasons  are  approximately — 
for  December,  January,  February  and  successive  quarters — 23°, 
27°,  28°  and  26*  C.  (73-4°,  80-6°,  82-4°  and  78-8°  F.).  The  mean 
relative  humidity  is  between  75  and  80  for  all  seasons  save  spring, 

when  it  is  least  and  may  be  from  65  upward.  A  difference  of  30°  C. 
(54°  F.)  at  mid-day  in  the  temperature  of  two  spots  close  together, 
one  in  sun  and  one  in  shade,  is  not  unusual.  The  daily  variation  of 
temperature  is  also  considerable.  The  depressing  effect  of  the  heat 
and  humidity  is  greatly  relieved  by  afternoon  breezes  from  the  sea, 
and  the  nights  are  invariably  comfortable  and  generally  cool. 

Defences. — The  principal  defences  of  Havana  under  Spanish  rule, 
when  the  city  was  maintained  as  a  military  stronghold  of  the  first 
rank,  were  (to  use  the  original  and  unabbreviated  form  of  the  names) 
the  Castillo  de  San  Salvador  de  la  Punta,  to  the  W.  of  the  harbour 
entrance;  the  Castillo  de  Los  Tres  Reyes  del  Morro  and  San  Carlos 
de  la  Cabana,  to  the  E. ;  the  Santo  Domingo  de  Alarms,  at  the 
head  of  the  western  arm  of  the  bay,  commanding  the  city  and  its 

vicinity;  and  the  Castillo  del  Principe  (1767-1780),  situated  inland 
on  an  eminence  to  the  W.  El  Morro,  as  it  is  popularly  called,  was 

first  erected  in  1590-1640,  and  La  Punta,  a  much  smaller  fort,  is  of 
the  same  period;  both  were  reconstructed  after  the  evacuation  of 
the  citybythe  English  in  1763, from  which  time  also  date  the  castles 
of  Principe,  Atares  and  tlje  Cabana.  The  Cabana,  which  alone 
can  accommodate  some  6000  men,  fronts  the  bay  for  a  distance  of 
more  than  800  yds.,  and  was  long  supposed,  at  least  by  Spaniards, 

to  be  the  strongest  fortress  of  America.  Here  is  the  "  laurel 
ditch  "  or  "  dead-line  " — commemorated  by  a  handsome  bronze 
relief  set  in  the  wall  of  the  fortress— where  scores  of  Cuban  patriots 
were  shot.  To  the  E.  and  W.  inland  are  several  small  forts.  The 
military  establishment  of  the  republic  is  very  small. 

Churches. — Of  the  many  old  churches  in  the  city,  the  most  note- 
worthy is  the  cathedral.  The  original  building  was  abandoned 

in  1762.  The  present  one,  originally  the  church  of  the  Jesuits,  was 
erected  in  1656-1724.  The  interior  decoration  dates  largely  from 
the  last  decade  of  the  i8th  century  and  the  first  two  decades  of  the 
igth.  In  the  wall  of  the  chancel,  a  medallion  and  inscription  long 
distinguished  the  tomb  of  Columbus,  whose  remains  ware  removed 
hither  from  Santo  Domingo  in  1796.  In  1898  they  were  taken  to 
Spain.  Mention  may  also  be  made  of  the  churches  of  Santo  Domingo 
(begun  in  1578),  Santa  Catalina  (1700),  San  Agustin  (1608),  Santa 
Clara  (1644),  La  Merced  (1744,  with  a  collection  of  oil  paintings) 
and  San  Felipe  (1693).  Monasteries  and  nunneries  were  very 
numerous  until  the  suppression  of  the  religious  orders  in  1842, 
when  many  became  simple  churches.  Some  of  the  convents  were 
successful  in  conserving  their  wealth.  The  former  monastery  of  the 
Jesuits,  now  the  Jesuit  church  of  Bel6n  (1704),  at  the  corner  of  Luz 
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77 and  Compostela  Streets,  is  one  of  the  most  elegant  and  richly 
ornamented  in  Cuba. 

Public  Buildings. — The  Palace,  which  served  as  a  residence  for  the 
captains-general  during  the  Spanish  rule,  is  the  home  of  the  city 
government  and  the  residence  of  the  president  of  the  republic.  It 
is  a  large  and  handsome  stone  structure  (tinted  in  white  and  yellow), 
and  stands  on  the  site  of  the  original  parish  church,  facing  the  Plaza 
de  Armas  from  the  east.  It  was  erected  in  1773-1792  and  radically 
altered  in  1835  and  1851.  A  large  municipal  gaol  (1834-1837), 
capable  of  receiving  500  inmates,  with  barracks  for  a  regiment,  is  a 
striking  object  on  the  Prado.  The  Castillo  del  Principe  now  serves 
as  the  state  penitentiary.  Among  other  public  buildings  are, the 
exchange  (El  Muelle),  the  custom-house  (formerly  the  church  of  San 
Francisco;  begun  about  1575,  rebuilt  in  1731-1737),  and  the 
Maestranza  (c.  1723),  once  the  navy  yard  and  the  headquarters  of 
the  artillery  and  now  the  home  of  the  national  library.  All  these 
are  in  the  old  city.  Some  of  the  older  structures — notably  the 
church  of  Santo  Domingo  and  the  Maestranza — are  built  of  grey 
limestone.  In  the  old  city  also  are  the  Plaza  Vieja,  dating  from  the 
middle  of  the  i6th  century  (with  the  modern  Mercado  de  Cristina, 
of  1837— destroyed  1908),  the  old  stronghold  La  Fuerza,  erected  by 
Hernando  de  Soto  in  1538,  once  the  treasury  of  the  flotas  and 
galleons,  and  residence  of  the  governors,  with  its  old  watch-tower 
(La  Vigia);  and  the  Plaza  de  Armas,  with  the  palace,  the  Senate 
building,  a  statue  of  Fernando  VII.  (1833),  and  a  commemorative 
chapel  (El  Templete,  1828)  to  mark  the  supposed  spot  where  mass 
was  first  said  at  the  establishment  of  the  city.  Mention  must  be 
made  of  the  large  and  interesting  markets,  especially  those  of 
Colon  and  Tacon.  Of  the  theatres,  which  until  the  end  of  the 

Spanish  period  had  to  compete  with  the  bull-ring  and  the  cock- 
pit, the  most  important  is  the  Tacon  (now  "  Nacional  ")  erected in  1838. 

Havana  is  famous  for  its  promenades,  drives  and  public  gardens. 
On  the  city's  E.  harbour  front  runs  the  Paseo  (Alameda)  de  Paula 
(1772-1775,  improved  1844-1845),  an  embanked  drive,  continued 
by  the  Paseo  de  Rocali  and  the  Cortina  de  Valdes,  with  fine  views 
of  the  forts  and  the  harbour.  On  the  N.,  along  the  sea,  beginning 
at  the  Punta  fortress  and  running  W.  for  several  miles  along  the  sea- 

wall, is  a  speedway  and  pleasure-drive,  known — from  the  wall — 
as  the  Malecon.  Beginning  at  the  Punta  fortress — where  a  park 
was  laid  out  in  1899  in  the  place  of  an  ugly  quarter,  with  a  memorial 
to  the  students  judicially  murdered  by  the  Spanish  volunteers  in 
1871 — and  running  along  the  line  of  the  former  city  walls,  past  the 
Parque  Central,  through  the  Parque  de  Isabel  II.  and  the  Parque  de 
la  India  (these  two  names  are  now  practically  abandoned)  to  the 
Parque  de  Colon  or  Campo  de  Marte,  is  the  Prado,1  a  wide  and  hand- 

some -promenade  and  drive,  shaded  with  laurels  and  lined  with  fine 
houses  and  clubs.  In  1907  a  hurricane  destroyed  the  greater  part  of 
the  laurels  of  the  Prado  and  the  roVal  palms  of  the  Parque  de  Colon. 
Central  Park  is  surrounded  by  hotels,  theatres,  caf6s  and  clubs, 
the  last  including  the  Centro  Asturiano  and  Casino  Espanol.  In  the 
centre  is  a  monument  to  Jos6  Marti  (1853-1895),  "  the  apostle  of 
independence,"  and  in  an  adjoining  square  is  the  city's  fine  monu- ment to  the  Cuban  engineer  Francisco  de  Albear,  to  whom  she  owes 
her  water  system.  From  the  Parque  de  Colon  the  Calle  (or  Calzada) 
de  la  Reina — an  ordinary,  business  street,  once  a  promenade  and 
known  as  the  Alameda  de  Isabel  1 1 . — with  its  continuations,  the  Paseo 
de  Carlos  III.  and  Paseo  de  Tacon,  runs  westward  through  the  city 
past  the  botanical  gardens  and  the  Quinta  de  los  Molinos  to  the 
citadel  of  El  Principe  (1774-1794).  A  statue  of  Charles  III.  by 
Canova  (1803),  fountains,  pavilions  and  four  rows  of  trees  adorn  the 
PaseodeCarlos  III.  Thegardcns  of  Los  Molinos,  where  the  captains- 
general  formerly  maintained  their  summer  residence,  and  the  ad- 

joining botanical  gardens  of  the  university,  contain  beautiful 
avenues  of  palm  trees.  Near  El  Principe  is  the  Columbus  cemetery, 
with  a  fine  gateway,  a  handsome  monument  (1888)  to  the  students 
shot  in  1871,  and  another  (1897;  75  ft.  high)  to  the  firemen  lost  in  a 
great  fire  in  1890,  besides  many  smaller  memorials.  The  Calzada 
de  la  Infanta  is  a  fine  street  at  the  W.  end  of  the  new  city;  the 
Cerro,  in  the  S.W.,  is  lined  with  massive  residences,  once  the  homes 
of  Cuban  aristocracy. 

Suburbs. — In  the  coral  rock  of  the  coast  sea-baths  are  excavated, 
so  that  bathers  may  run  no  risk  from  sharks.  On  the  S.  and  W.  the 
city  is  backed  by  an  amphitheatre  of  hills,  which  are  crowned  in 
the  W.  by  the  conspicuous  fortifications  of  Castillo  del  Principe. 
On  the  lower  heights  near  the  city  lie  Vedado,  Jesus  del  Monte, 
Luyano  and  other  healthy  suburbs.  Chorrera,  Puentes  Grandes, 
Marianao  (founded  1830;  pop.  1907,  9332)  and  Guanabacoa  (with 
mineral  springs),  are  attractive  places  of  resort.  Regla,  just  across 
the  bay  (now  part  of  the  municipio),  has  large  business  interests. 

Chanties  and  Education. — Among  the  numerous  charitable  in- 
stitutions the  most  important  hospital  is  the  Casa  de  Beneficencia 

y  Maternidad  (Charity  and  Maternity  Asylum),  opened  in  1794,  and 
containing  an  orphan  asylum,  a  maternity  ward,  a  home  for  vagrants, 
a  lunatic  asylum  and  an  infirmary.  There  is  also  in  the  city  an 
immense  lazaretto  for  lepers.  The  Centro  Asturiano,  a  club  with  a 
membership  of  some  ten  or  fifteen  thousand  (not  limited  to  Asturians), 

1  Renamed  Paseo  de  Marti  by  the  republic,  but  the  name  is  never 
used. 

maintains  for  the  benefit  of  its  members  a  large  and  well-managed 
sanatorium  in  spacious  grounds  in  the  midst  of  the  city. 

Of  the  schools  of  the  city  the  most  noteworthy  is  the  university 
(581  regular  students,  1907),  founded  in  1728.  Its  quarters  were  in 
the  old  convent  of  Santo  Domingo  until  1900,  when  the  American 
military  government  prepared  better  quarters  for  it  in  the  former 
Pirotecnica  Militar,  near  El  Principe.  There  are  various  laboratories 
in  the  city.  Other  schools  are  the  provincial  Institute  of  Secondary 
Education  (490  regular  students  in  1907;  library  of  12,863  vols.), 
a  provincial  school  of  arts  and  trades  (opened  1882),  a  theological 
seminary,  a  boys'  technical  school,  a  school  of  painting  and  sculpture, a  conservatory  of  music,  normal  school,  mercantile  school  and  a 
military  academy.  The  Jesuit  church  (Bel6n)  has  a  large  college 
for  boys,  laboratories,  an  observatory,  a  museum  of  natural  history, 
and  an  historical  library.  Great  progress  has  been  made  in  educa- 

tion, which  was  extremely  backward  until  after  the  end  of  Spanish 
rule.  The  Sociedad  Economica  de  Amigos  del  Pais,  established  in 
1792,  has  always  had  considerable  influence.  It  has  a  library  of 
some  42,000  volumes,  rich  in  material  for  Cuban  history.  Among 
other  similar  organizations  are  an  Academy  of  Medical,  Physical 
and  Natural  Sciences  (1863);  a  national  library,  established  in  1901, 
and  having  in  1908  about  40,000  volumes,  including  the  finest 
collection  in  the  world  of  materials  for  Cuban  history;  an  anthropo- 

logical society;  various  medical  societies;  and  a  Bar  association. 
An  association  of  sugar  planters  is  a  very  important  factor  in  the 
economic  development  of  the  island. 

Of  the  newspapers  of  Havana  the  most  notable  is  the  El  Diario 
de  la  Marina  (established  in  1838;  under  its  present  name,  1844; 
morning  and  evening),  which  was  almost  from  its  foundation  an 
official  organ  of  the  Spanish  government,  and  generally  the  mouth- 

piece of  the  most  intransigent  peninsular  opinion  in  all  that  con- 
cerned the  politics  of  the  island.  El  Ansador  Cpmercial  (1868; 

evening)  is  devoted  almost  exclusively  to  commercial  and  financial 
news.  Of  the  other  newspapers  the  leading  ones  in  1909  were 
La  Discusion  (1888;  evening),  La  Lucha  (1884;  evening)  and  El 
Mundo  (1902;  morning). 

Trade.— Havana  commands  the  wholesale  trade  of  all  the  western 
half  of  the  island,  and  is  the  centre  of  commercial  and  banking 
interests.  Its  foreign  trade  in  the  five  calendar  years  1902-1906 
(average  imports  $57,201,276;  exports,  $40,563,637)  amounted  to 
68-9%  of  the  imports  and  44-6%  of  the  exports  of  the  island. 
The  average  number  of  vessels  entering  the  port  annually  in  the  ten 
years  from  1864  to  1873  was  1981  (771,196  tons),  and  the  average 
entries  in  the  five  years  1902-1906  were  3698  of  3,904,906  gross  tons 
(coast  trade  alone,  2162  of  333,795  tons). 

In  spite  of  high  tariffs  and  civil  wars,  and  the  competition  of 
Matanzas,  Cardenas,  Cienfuegos  and  other  Cuban  ports  opened  to 
foreign  trade  in  modern  times,  the  commerce  of  Havana  has  steadily 
increased.  The  chief  foreign  customers  are  Great  Britain  and  the 
United  States.  The  two  staple  articles  of  export  are  sugar  and 
tobacco-wares.  Other  exports  of  importance  are  rum,  wax  and 
honey;  and  of  less  primary  importance,  fruits,  fine  cabinet  woods, 
oils  and  starch.  The  leading  imports  are  grains,  flour,  lard  and 
various  other  foodstuffs,  coal,  lumber,  petroleum  and  machinery, 
all  mainly  from  the  United  States;  wines  and  olive  oil  from  Spain; 
jerked  beef  from  South  America;  fabrics  and  other  staples  from 
varied  sources.  Rice  is  a  principal  food  of  the  people;  it  was 
formerly  taken  from  the  East  Indies,  but  is  now  mostly  raised  in  the island. 

The  chief  manufacturing  industry  of  Havana  is  that  of  tobacco. 
Of  the  cigar  factories,  some  of  which  are  in  former  public  and  private 
palaces,  more  than  a  hundred  may  be  reckoned  as  of  the  first  class. 
Besides  the  making  of  boxes  and  barrels  and  other  articles  necessarily 
involved  in  its  sugar  and  tobacco  trade,  Havana  also,  to  some  extent, 
builds  carriages  and  small  ships,  and  manufactures  iron  and 
machinery;  but  the  weight  of  taxation  during  the  Spanish  period 
was  always  a  heavy  deterrent  on  the  development  of  any  business 
requiring  great  capital.  There  are  minor  manufacturing  interests  in 
tanneries,  and  in  the  manufacture  of  sweetmeats,  malt  and  distilled 
liquors,  especially  rum,  besides  soaps,  candles,  starch,  perfume,  &c. 
There  is  one  large  and  complete  petroleum  refinery  (1905). 

Havana  has  frequent  steam-boat  communication  with  New  York, 
Baltimore,  Philadelphia,  Tampa,  Mobile,  New  Orleans  and  other 
ports  of  the  United  States;  and  about  as  frequent  with  several 
ports  in  England,  Spain  and  France.  It  is  the  starting-point  of  a 
railway  system  which  reaches  the  six  provincial  capitals  between 
Pinar  del  Rio  and  Santiago,  Cardenas,  Cienfuegos  and  other  ports. 
Telegraphs  radiate  to  all  parts  of  the  island;  a  submarine  cable  to 
Key  West  forms  part  of  the  line  of  communication  between  Colon 
and  New  York,  and  by  other  cables  the  island  has  connexion  with 
various  parts  of  the  West  Indies  and  with  South  America. 

Population  and  Health. — The  population  of  Havana  was  reported 
as  51,307  in  1791;  96,304  in  1811;  94,023  in  1817;  184,508  in  1841. 
In  1899  the  American  census  showed  235,981,  of  whom  about  25% 
were  foreign  (20  %  Spanish);  and  the  census  of  1907  showed 
297,159  (not  including  the  attached  country  districts)  and  302,526 
(including  these  country  districts),  the  last  being  for  the"  municipio  " of  Havana.  The  industrial  population  is  very  densely  crowded. 
Owing  to  this,  as  well  as  to  the  entire  lack  of  proper  sanitary  customs 
among  the  people,  the  horrible  condition  of  sewerage  and  the 
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prevalence  of  yellow  fever  (first  brought  to  Havana,  it  is  thought,  in 
1761,  from  Vera  Cruz),  the  reputation  of  the  city  as  regards  health 
was  long  very  bad.  The  practical  extermination  of  yellow  fever 
•during  the  U.S.  military  occupation  following  1899  was  a  remarkable 
achievement.  In  1895-1899,  owing  to  the  war,  there  were  few 
non-immune  persons  in  the  city,  and  there  was  no  trouble  with 
the  fever,  but  from  the  autumn  of  1899  a  heavy  immigration  from 
Spain  began.and  a  fever  epidemic  was  raging  in  1900.  TheAmerican 
military  authorities  found  that  the  most  extraordinary  measures  for 
cleansing  the  city — involving  repeated  house-to-house  inspection, 
enforced  cleanliness,  improved  drainage  and  sewerage,  the  destruc- 

tion of  various  public  buildings,  and  thorough  cleansing  of  the  streets 
• — although  decidedly  effective  in  reducing  the  general  death-rate 
of  the  city  (average,  1890-1899,  45-83;  1900,  24-40;  1901,  22-11; 
1902,  20-63;  general  death-rate  of  U.S.  soldiers  in  1898,  67-94;  'n 
1901-1902,  7-00),  apparently  did  not  affect  yellow  fever  at  all. 
In  1900-1901  Major  Walter  Reed  (1851-1902),  a  surgeon  in  the 
United  States  army,  proved  by  experiments  on  voluntary  human 
subjects  that  the  infection  was  spread  by  the  Stegomyia  mosquito,1 
and  the  prevention  of  the  disease  was  then  undertaken  by  Major 
William  C.  Gorgas — all  patients  being  screened  and  mosquitoes 
practically  exterminated.2  The  number  of  subsequent  deaths  from 
yellow  fever  has  depended  solely  on  the  degree  to  which  the  necessary 
precautionary  measures  were  taken. 

The  entire  administrative  system  of  the  island,  when  a  Spanish 
colony,  was  centred  at  Havana.  Under  the  republic  this  remains 
the  capital  and  the  residence  of  the  president,  the  supreme  court, 
Congress  when  in  session  and  the  chief  administrative  officers. 
None  of  the  public  services  was  good  in  the  Spanish  period,  except 
the  water-supply,  which  was  excellent.  The  water  is  derived  from 
the  Vento  springs,  9  m.  from  Havana,  and  is  conducted  through 
aqueducts  constructed  between  1859  and  1894  at  a  cost  of  some 
$5,000,000.  About  40,000,000  gallons  are  supplied  daily.  The 
system  is  owned  by  the  municipality.  The  older  Fernando  VII. 
aqueduct  (1831-1835)  is  still  usable  in  case  of  need;  its  supply  was 
the  Almendares  river  (until  long  after  the  construction  of  this,  a 
still  older  aqueduct,  opened  at  the  end  of  the  l6th  century,  was  in 
use).  The  sewerage  system  and  conditions  of  house  sanitation 
were  found  extremely  inadequate  when  the  American  army  occupied 
the  city  in  1899.  Several  public  buildings  were  so  foul  that  they 
were  demolished  and  burned.  The  improvement  since  the  end  of 
Spanish  rule  has  been  steady. 

History. — Havana,  originally  founded  by  Diego  Velasquez 
in  1514  on  an  unhealthy  site  near  the  present  Batabano  (pop. 
in  1907,  15,435,  including  attached  country  districts),  on  the 
south  coast,  was  soon  removed  to  its  present  position,  was 
granted  an  ayuntamiento  (town  council),  and  shortly  came  to 
be  considered  one  of  the  most  important  places  in  the  New 
World.  Its  commanding  position  gained  it  in  1634,  by  royal 

decree,  the  title  of  "  Llave  del  Nuevo  Mundo  y  Antemural 
de  las  Indias  Occidentales  "  (Key  of  the  New  World  and  Bulwark 
of  the  West  Indies),  in  reference  to  which  it  bears  on  its  coat 
of  arms  a  symbolic  key  and  representations  of  the  Morro,  Punta 
and  Fuerza.  In  the  history  of  the  place  in  the  i6th  century 
few  things  stand  out  except  the  investments  by  buccaneers: 
in  1537  it  was  sacked  and  burned,  and  in  1555  plundered  by 
French  buccaneers,  and  in  1586  it  was  threatened  by  Drake. 
In  1589  Philip  II.  of  Spain  ordered  the  erection  of  the  Punta 
and  the  Morro.  In  the  same  year  the  residence  of  the  governor 
of  the  island  was  moved  from  Santiago  de  Cuba  to  Havana. 

Philip  II.  granted  Havana  the  title  of  "  ciudad  "  in  1592.  Sugar 
plantations  in  the  environs  appeared  before  the  end  of  the 
1 6th  century.  The  population  of  the  city,  probably  about  3000 
at  the  beginning  of  the  I7th  century,  was  doubled  in  the 
years  following  1655  by  the  coming  of  Spaniards  from  Jamaica. 
In  the  course  of  the  i7th  century  the  port  became  the  great 

1  Dr  Carlos  Finlay  of  Havana,  arguing  from  the  coincidence 
between  the  climatic  limitation  of  yellow  fever  and  the  geographical 
limitation  of  the  mosquito,  urged  (1881  sqq.)  that  there  was  some 
relation  between  the  disease  and  the  insect.  Reed  worked  from 
the  observation  of  D  H.  R.  Carter  (U.S.  Marine  Hospital  Service) 
that  although  the  incubation  of  the  disease  was  5  days,  15  to  20  days 
had  to  elapse  before  the  "  infection  "  of  the  house,  and  from  Ross's 
demonstration  of  the  part  played  in  malaria  by  the  Anopheles. 
See  H.  A.  Kelly,  Walter  Reed  and  Yellow  Fever  (New  York,  1907). 

1  The  average  number  of  deaths  from  yellow  fever  annually  from 
1885  (when  reliable  registration  began)  to  1898  was  455;  maximum 
1282  in  1896  (supposed  average  for  4  years,  1856-1859,  being  1489-8 
and  for  7  years,  1873-1879,  1395-1),  minimum  136,  in  1898;  average 
deaths  of  military,  1885-1898,  278-4  (in  1896-1897  constituting  1966 
out  of  a  total  of  2140);  deaths  of  American  soldiers,  1899—1900, 
18  out  of  431. 

rendezvous  for  the  royal  merchant  and  treasure  fleets  that  mono- 
polized trade  with  America,  and  the  commercial  centre  of  the 

Spanish-American  possessions.  It  was  blockaded  four  times 
by  the  Dutch  (who  were  continually  molesting  the  treasure 
fleets)  in  the  first  half  of  the  i7th  century.  In  1671  the  city 
walls  were  begun;  they  were  completed  in  1702.  The  European 
wars  of  the  i7th  and  i8th  centuries  were  marked  by  various 
incidents  in  local  history.  After  the  end  of  the  Spanish  War  of 
Succession  (1713)  came  a  period  of  comparative  prosperity 
in  slave-trading  and  general  commerce.  The  creation  in  1740 
of  a  monopolistic  trading-company  was  an  event  of  importance 
in  the  history  of  the  island.  English  squadrons  threatened  the 
city  several  times  in  the  first  half  of  the  i8th  century,  but  it 
was  not  until  1762  than  an  investment,  made  by  Admiral  Sir 
George  Pocock  and  the  earl  of  Albemarle,  was  successful.  The 
siege  lasted  from  June  to  August  and  was  attended  by  heavy 
loss  to  both  besiegers  and  besieged.  The  British  commanders 
wrung  great  sums  from  the  church  and  the  city  as  prize  of  war 
and  price  of  good  order.  By  the  treaty  of  the  loth  of  February 
1763,  at  the  close  of  the  Seven  Years'  War,  Havana  was  restored 
to  Spain  in  exchange  for  the  Floridas.  The  English  turned 
over  the  control  of  the  city  on  the  6th  of  July.  Their  occupation 
greatly  stimulated  commerce,  and  from  it  dates  the  modern 
history  of  the  city  and  of  the  island  (see  CUBA).  The  gradual 
removal  of  obstacles  from  the  commerce  of  the  island  from 
1766  to  1818  particularly  benefited  Havana.  At  the  end  of  the 
1 8th  century  the  city  was  one  of  the  seven  or  eight  great  com- 

mercial centres  of  the  world,  and  in  the  first  quarter  of  the 
1 9th  century  was  a  rival  in  population  and  in  trade  of  Rio 
Janeiro,  Buenos  Aires  and  New  York.  In  1789  a  bishopric 
was  created  at  Havana  suffragan  to  the  archbishopric  at  Santiago. 
From  the  end  of  the  i8th  century  Havana,  as  the  centre  of 
government,  was  the  centre  of  movement  and  interest.  During 
the  administration  of  Miguel  Tac6n  Havana  was  improved 
by  many  important  public  works;  his  name  is  frequent  in  the 
nomenclature  of  the  city.  The  railway  from  Havana  to  Giiines 
was  built  between  1835  and  1838.  Fifty  Americans  under 
Lieut.  Crittenden,  members  of  the  Bahia  Honda  filibustering 
expedition  of  Narciso  Lopez,  were  shot  at  Fort  Atares  in  1851. 
Like  the  rest  of  Cuba,  Havana  has  frequently  suffered  severely 
from  hurricanes,  the  most  violent  being  those  of  1768  (St 

Theresa's),  1810  and  1846.  The  destruction  of  the  U.S.  battle- 
ship "  Maine  "  in  the  harbour  of  Havana  on  the  isth  of 

February  1898  was  an  influential  factor  in  causing  the  outbreak 
of  the  Spanish-American  War,  and  during  the  war  the  city  was 
blockaded  by  a  United  States  fleet. 

See  J.  de  la  Pezuela,  Diccionario de  la  Isla  de  Cuba,  vol.  iii.  (Madrid, 
1863),  for  minute  details  of  history,  administration  and  economic 
conditions  down  to  1862;  J.  M.  de  la  Torre,  Lo  que  fuimos  y  lo 
que  somos,  6  la  Habana  antigua  y  moderna  (Habana,  1857);  P.  J. 

Guite'ras,  Historia  de  la  conquista  de  la  Habana  1762  (Philadelphia, 1856);  J.  de  la  Pezuela,  Sitio  y  rendition  de  la  Habana  en  1762 
(Madrid,  1859);  A.  Bachiller  y  Morales,  Monografia  historica 
(Habana,  1883),  minutely  covering  the  English  occupation  (the 
best  account)  of  1762-1763;  Maria  de  los  Mercedes,  comtesse  de 
Merlin,  La  Havana  (3  vols.,  Paris,  1844) ;  and  the  works  cited  under 

CUBA. 
HAVANT,  a  market-town  in  the  Fareham  parliamentary 

division  of  Hampshire,  England,  67  m.  S.W.  from  London  by 
the  London  &  South  Western  and  the  London,  Brighton  & 
South  Coast  railways.  Pop.  of  urban  district  (.1901),  3837. 
The  urban  district  of  Warblington,  i  m.  S.E.  (pop.  3639),  has 

a  fine  church,  Norman  and  later,  with  traces  of  pre-Norman 
work,  and  some  remains  of  a  Tudor  castle.  Havant  lies  in  a 
flat  coastal  district,  near  the  head  of  Langstone  Harbour,  a  wide 
shallow  inlet  of  the  English  Channel.  The  church  of  St  Faith 
was  largely  rebuilt  in  1875,  but  retains  some  good  Early  English 
work.  There  are  breweries  and  tanneries,  and  the  manufacture 
of  parchment  is  carried  on.  Off  the  mainland  near  Havant  lies 
Hayling,  a  flat  island  of  irregular  form  lying  between  the  harbours 
of  Langstone  and  Chichester.  It  measures  4  m.  in  length  from 
N.  to  S.,  and  is  nearly  the  same  in  breadth  at  the  south,  but  the 
breadth  generally  is  about  i\  m.  It  is  well  wooded  and  fertile. 
A  railway  serves  the  village  of  South  Hayling,  which  is  in  some 
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favour  as  a  seaside  resort,  having  a  wide  sandy  beach  and  good 
golf  links.  The  island  was  in  the  possession  of  successive  religious 
bodies  from  the  Conquest  (when  it  was  given  to  the  Benedictines 
of  Jumieges,  near  Rouen),  until  the  Dissolution.  The  church 
of  South  Hayling  is  a  fine  Early  English  building. 

HAVEL,  a  river  of  Prussia,  Germany,  having  its  origin  in 
Lake  Dambeck  (223  ft.)  on  the  Mecklenburg  plateau,  a  few 
miles  north-west  of  Neu-Strelitz,  and  after  threading  several 
lakes  flowing  south  as  far  as  Spandau.  Thence  it  curves  south- 

west, past  Potsdam  and  Brandenburg,  traversing  another  chain 
of  lakes,  and  finally  continues  north-west  until  it  joins  the  Elbe 
from  the  right  some  miles  above  Wittenberge  after  a  total 
course  of  221  m.  and  a  total  fall  of  only  158  ft.  Its  banks  are 
mostly  marshy  or  sandy,  and  the  stream  is  navigable  from  the 
Mecklenburg  lakes  downwards.  Several  canals  connect  it 

with  these  lakes,  as  well  as  with  other  rivers — e.g.  the  Finow 
canal  with  the  Oder,  the  Ruppin  canal  with  the  Rhin,  the  Berlin- 
Spandau  navigable  canal  (55  m.)  with  the  Spree,  and  the  Plaue- 
Ihle  canal  with  the  Elbe.  The  Sakrow-Paretz  canal,  1 1  m.  long, 
cuts  off  the  deep  bend  at  Potsdam.  The  most  notable  of  the 
tributaries  is  the  Spree  (227  m.  long),  which  bisects  Berlin  and 
joins  the  Havel  at  Spandau.  Area  of  river  basin,  10,159  sq.m. 
HAVELBERG,  a  town  of  Germany,  in  the  Prussian  province 

of  Brandenburg,  on  the  Havel  and  the  railway  Glowen-Havel- 
berg.  Pop.  (1905),  5988.  The  town  is  built  partly  on  an  island 
in  the  Havel,  and  partly  on  hills  on  the  right  bank  of  the  river, 
on  one  of  which  stands  the  fine  Romanesque  cathedral  dating 
from  the  I2th  century.  The  two  parts,  which  are  connected 
by  a  bridge,  were  incorporated  as  one  town  in  1875.  The 
inhabitants  are  chiefly  engaged  in  tobacco  manufacturing, 
sugar-refining  and  boat-building,  and  in  the  timber  trade. 

Otto  I.  founded  a  bishopric  at  Havelberg  in  946;  the  bishop, 
however,  who  was  a  prince  of  the  Empire,  generally  resided  at 
Plattenburg,  or  Wittstock,  a  few  miles  to  the  north.  In  1548 
the  bishopric  was  seized  by  the  elector  of  Brandenburg,  who 
finally  took  possession  of  it  fifty  years  later,  and  the  cathedral 
passed  to  the  Protestant  Church,  retaining  its  endowments  till 
the  edict  of  1810,  by  which  all  former  ecclesiastical  oossessions 
were  assumed  by  the  crown.  The  final  secularization  was  delayed 
till  1819.  Havelberg  was  formerly  a  strong  fortress,  but  in  the 

Thirty  Years'  War  it  was  taken  from  the  Danish  by  the  imperial 

troops  in  1627.  Recaptured  by  the  Swedes  in  1631,  a'nd  again in  1635  and  1636,  it  was  in  1637  retaken  by  the  Saxons.  It 
suffered  severely  from  a  conflagration  in  1870. 

HAVELOCK,  SIR  HENRY  (1795-1857),  British  soldier,  one  of 
the  heroes  of  the  Indian  Mutiny,  the  second  of  four  brothers  (all 
of  whom  entered  the  army),  was  born  at  Ford  Hall,  Bishop- 
Wearmouth,  Sunderland,  on  the  5th  of  April  1795.  His  parents 
were  William  Havelock,  a  wealthy  shipbuilder  in  Sunderland, 
and  Jane,  daughter  of  John  Carter,  solicitor  at  Stockton-on-Tees. 
When  about  five  years  old  Henry  accompanied  his  elder  brother 

William  to  Mr  Bradley's  school  at  Swanscombe,  whence  at  the 
age  of  ten  he  removed  for  seven  years  to  Charterhouse  school. 
In  accordance  with  the  desire  of  his  mother,  who  had  died  in 
1811,  he  entered  the  Middle  Temple  in  1813,  studying  under 
Chitty  the  eminent  special  pleader.  His  legal  studies  having  been 
abridged  by  a  misunderstanding  with  his  father,  he  in  1815 
accepted  a  second  lieutenancy  in  the  Rifle  Brigade  (gsth), 
procured  for  him  by  the  interest  of  his  brother  William.  During 
the  following  eight  years  of  service  in  Britain  he  read  extensively 
and  acquired  a  good  acquaintance  with  the  theory  of  war.  In 
1823,  having  exchanged  into  the  2ist  and  thence  into  the  i3th 
Light  Infantry,  he  followed  his  brothers  William  and  Charles 
to  India,  first  qualifying  himself  in  Hindustani  under  Dr  Gilchrist, 
a  celebrated  Orientalist. 

At  the  close  of  twenty-three  years'  service  he  was  still  a 
lieutenant,  and  it  was  not  until  1838  that,  after  three  years' 
adjutancy  of  his  regiment,  he  became  captain.  Before  this, 
however,  he  had  held  several  staff  appointments,  notably  that 
of  deputy  assistant-adjutant-general  of  the  forces  in  Burma  till 
the  peace  of  Yandabu,  of  which  he,  with  Lumsden  and  Knox, 

procured  the  ratifications  at  Ava  from  the  "  Golden  Foot," 

who  bestowed  on  him  the  "  gold  leaf  "  insignia  of  Burmese 
nobility.  His  first  command  had  been  at  a  stockade  capture 
in  the  war,  and  he  was  present  also  at  the  battles  of  Napadee, 
Patanago  and  Pagan.  He  had  also  held  during  his  lieutenancy 

various  interpreterships  and  the  adjutancy  of  the  king's  troops 
at  Chinsura.  In  1828  he  published  at  Serampore  Campaigns  in 
Ava,  and  in  1829  he  married  Hannah  Shepherd,  daughter  of  Dr 
Marshman,  the  eminent  missionary.  About  the  same  time  he 
became  a  Baptist,  being  baptized  by  Mr  John  Mack  at  Serampore. 
During  the  first  Afghan  war  he  was  present  as  aide-de-camp  to 
Sir  Willoughby  Cotton  at  the  capture  of  Ghazni,  on  the  23rd  of 
July  1839,  and  at  the  occupation  of  Kabul.  After  a  short  absence 
in  Bengal  to  secure  the  publication  of  his  Memoirs  of  the  Afghan 
Campaign,  he  returned  to  Kabul  in  charge  of  recruits,  and 
became  interpreter  to  General  Elphinstone.  In  1840,  being 

attached  to  Sir  Robert  Sale's  force,  he  took  part  in  the  Khurd- 
Kabul  fight,  in  the  celebrated  passage  of  the  defiles  of  the  Ghilzais 
(1841)  and  in  the  fighting  from  Tezeen  to  Jalalabad.  Here, 

after  many  months'  siege,  his  column  in  a  sortie  en  masse  defeated 
Akbar  Khan  on  the  7th  of  April  1842.  He  was  now  madedeputy 
adjutant-general  of  the  infantry  division  in  Kabul,  and  in 
September  he  assisted  at  Jagdalak,  at  Tezeen,  and  at  the  release 
of  the  British  prisoners  at  Kabul,  besides  taking  a  prominent 
part  at  Istaliff.  Having  obtained  a  regimental  majority  he  next 
went  through  the  Mahratta  campaign  as  Persian  interpreter 
to  Sir  Hugh  (Viscount)  Gough,  and  distinguished  himself  at 
Maharajpore  in  1843,  and  also  in  the  Sikh  campaign  at  Moodkee, 
Ferozeshah  and  Sobraon  in  1845.  For  these  services  he  was 

made  deputy  adjutant-general  at  Bombay.  He  exchanged  from 
the  I3th  to  the  39th,  then  as  second  major  into  the  53rd  at  the 
beginning  of  1849,  and  soon  afterwards  left  for  England,  where 
he  spent  two  years.  In  1854  he  became  quartermaster-general, 
then  full  colonel,  and  lastly  ajdutant-general  of  the  troops  in India. 

In  1857  he  was  selected  by  Sir  James  Outram  for  the  command 
of  a  division  in  the  Persian  campaign,  during  which  he  was  present 
at  the  actions  of  Muhamra  and  Ahwaz.  Peace  with  Persia  set 
him  free  just  as  the  Mutiny  broke  out;  and  he  was  chosen  to 

command  a  column  "  to  quell  disturbances  in  Allahabad,  to 
support  Lawrence  at  Lucknow  and  Wheeler  at  Cawnpore,  to 

disperse  and  utterly  destroy  all  mutineers  and  insurgents."  At 
this  time  Lady  Canning  wrote  of  him  in  her  diary:  "  General 
Havelock  is  not  in  fashion,  but  all  the  same  we  believe  that  he 
will  do  well.  No  doubt  he  is  fussy  and  tiresome,  but  his  little 
old  stiff  figure  looks  as  active  and  fit  for  use  as  if  he  were  made  of 

steel."  But  in  spite  of  this  lukewarm  commendation  Havelock 
proved  himself  the  man  for  the  occasion,  and  won  the  reputation 
of  a  great  military  leader.  At  Fatehpur,  on  the  i2th  of  July, 
at  Aong  and  Pandoobridge  on  the  isth,  at  Cawnpore  on  the 
i6th,  at  Unao  on  the  2gth,  at  Busherutgunge  on  the  2gth  and 
again  on  the  5th  of  August,  at  Boorhya  on  the  i2th  of  August, 
and  at  Bithur  on  the  i6th,  he  defeated  overwhelming  forces. 
Twice  he  advanced  for  the  relief  of  Lucknow,  but  twice  prudence 
forbade  a  reckless  exposure  of  troops  wasted  by  battle  and 
disease  in  the  almost  impracticable  task.  Reinforcements  arriv- 

ing at  last  under  Outram,  he  was  enabled  by  the  generosity  of  his 
superior  officer  to  crown  his  successes  on  the  25th  of  September 
1857  by  the  capture  of  Lucknow.  There  he  died  on  the  24th  of 
November  1857,  of  dysentery,  brought  on  by  the  anxieties  and 
fatigues  connected  with  his  victorious  march  and  with  the 
subsequent  blockade  of  the  British  troops.  He  lived  long  enough 
to  receive  the  intelligence  that  he  had  been  created  K.C.B.  for 

the  first  three  battles  of  the  campaign;  but  of  the  major-general- 
ship which  Vas  shortly  afterwards  conferred  he  never  knew. 

On  the  26th  of  November,  before  tidings  of  his  death  had  reached 
England,  letters-patent  were  directed  to  create  him  a  baronet 
and  a  pension  of  £1000  a  year  was  voted  at  the  assembling  of 
parliament.  The  baronetcy  was  afterwards  bestowed  upon  his 
eldest  son;  while  to  his  widow,  by  royal  order,  was  given  the 
rank  to  which  she  would  have  been  entitled  had  her  husband 
survived  and  been  created  a  baronet.  To  both  widow  and  son 

pensions  of  £1000  were  awarded  by  parliament. 
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See  Marshman,  Life  of  Havelock  (1860) ;  L.  J.  Trotter,  The  Bayard 

of  India  (1903);  F.  M.  Holmes,  Four  Heroes  of  India;  G.  B.  Smith, 
Heroes  of  the  Nineteenth  Century  (1901);  and  A.  Forbes,  Havelock 

("  English  Men  of  Action  "  series,  1890). 

HAVELOK  THE  DANE,  an  Anglo-Danish  romance.     The  hero, 
under  the  name  of  CUHERAN  or  CUARAN,  was  a  scullion-jongleur 
at  the  court  of  Edelsi  (Alsi)  or  Godric,  king  of  Lincoln  and 

Lindsey.     At   the  same  court  was  brought   up   Argentine   or 
Goldborough,  the  orphan  daughter  of  Adelbrict,  the  Danish 

king  of  Norfolk,  and   his   wife   Orwain,    Edelsi's  sister;   and 
Edelsi,  to  humiliate  his  ward,  married  her  to  the  scullion  Cuaran. 

But,  inspired  by  a  vision,  Cuaran  and  Goldborough  set  out  for 
Grimsby,  where  Cuaran  learned  that  Grim,  his  supposed  father, 
was  dead.     His  foster-sister,  moreover,  told  him  that  his  real 
name  was  Havelok,  that  he  was  the  son  of  Gunter  (or  Birkabeyn), 
king  of  Denmark,  and  had  been  rescued  by  Grim,  who  though 
a  poor  fisherman  was  a  noble  in  his  own  country,  when  Gunter 
perished  by  treason.     The  hero  then  wins  back  his  own  and 

Goldborough's  kingdoms,  punishing  traitors  and  rewarding  the 
faithful.     The  story  exists  in  two  French  versions:  as  an  inter- 

polation between   Geffrei   Gaimar's  Brut  and  his   Estorie  des 

Engles  (c.  1150)  and  in  the  Anglo-Norman  Lai  d' Havelok  (i2th 
century).     The  English  Havelok  (c.  1300)  is  written  in  a  Lincoln- 

shire dialect  and  embodies  abundant  local  tradition.     A  short 
version  of  the  tale  is  interpolated  in  the  Lambeth  MS.  of  Robert 

Mannyng's  Handlyng  Synne.     The  story  reappears  more  than 

once  in  English  literature,  notably  in  the  ballad  of  "  Argentille 
and  Curan  "  in  William  Warner's  Albion's  England.     The  name 
of  Havelok  (Habloc,  Abloec,  Abloyc)  is  said  to  correspond  in 
Welsh  to  Anlaf  or  Olaf.     Now  the  historical  Anlaf  Curan  was  the 
son  of  a  Viking  chief  Sihtric,  who  was  king  of  Northumbria  in 
925  and  died  in  927.     Anlaf  Sihtricson  was  driven  into  exile  by 

his  stepmother's  brother  ̂ Ethelstan,  and  took  refuge  in  Scotland 
at  the  court  of  Constantine  II.,  whose  daughter  he  married. 
He  was  defeated  with  Constantine1  at  Brunanburh  (937),  but 
was  nevertheless  for  two  short  periods  joint  ruler  in  Northumbria 
with  his  cousin  Anlaf  Godfreyson.     He  reigned  in  Dublin  till  980, 
when  he  was  defeated.     He  died  the  next  year  as  a  monk  at  lona. 
Round  the  name  of  Anlaf  Curan  a  number  of  legends  rapidly 

gathered,  and  the  legend  of  the  Danish  hero  probably  filtered 

through  Celtic  channels,  as  the  Welsh  names  of  Argentille  and 
Orwain  indicate.     The  close  similarity  between  the  Havelok 

saga  and  the  story  of  Hamlet  (Amlethus)  as  told  by  Saxo  Gram- 
maticus  was  pointed  out  long  ago  by  Scandinavian  scholars. 
The  individual  points  they  have  in  common  are  found  in  other 
legends,  but  the  series  of  coincidences  between  the  adventurous 
history  of  Anlaf  Curan  and  the  life  of  Amlethus  can  hardly  be 
fortuitous.     Interesting  light  is  thrown  on  the  whole  question  by 

Professor  I.  Gollancz  (Hamlet  in  Iceland,  1898)  by  the  identifica- 

tion of  Amhlaide — who  is  said  by  Queen  Gormflaith2  in  the 
Annals  of  Ireland   by  the  Four  Masters  to  have  slain  Niall 
Glundubh— with  Anlaf's  father  Sihtric.     The  exploits  of  father 
and  son  were  likely  to  be  confused. 

The  mythical  elements  in  the  Havelok  story  are  numerous. 

Argentille,  as  H.  L.  Ward  points  out,  is  a  disguised  Valkyrie. 

Like  Svava  she  inspired  a  dull  and  nameless  youth,  and  as  Hild 

raised  the  dead  to  fight  by  magic,  so  Argentille  in  Havelok  and 

Hermuthruda  in  Amlelh  prop  up  dead  or  wounded  men  with 

stakes  to  bluff  the  enemy.  Havelok's  royal  lineage  is  betrayed 
by  his  flame  breath  when  he  is  asleep,  a  phenomenon  which  has 

parallels  in  the  history  of  Servius  Tullius  and  of  Dietrich  of  Bern. 

Part  of  the  Havelok  legend  lingers  in  local  tradition.  Havelok 

destroyed  his  enemies  in  Denmark  by  casting  down  great  stones 

upon  them  from  the  top  of  a  tower,  and  Grim  is  said  to  have 
1  H.  L.  Ward  (Cat.  of  Romances,  i.  426)  suggests  that  it  was  the 

mention  of  Constantine  in  the  Havelock  legend  which  led  Gaimar 

to  place  the  tale  in  the  6th  century  in  the  days  of  the  Constantine 
who  succeeded  King  Arthur.  Gaimar  voices  more  than  once  an 
Anglo-Danish  legend  of  a  Danish  dynasty  in  Britain  anterior  to  the Saxon  invasion. 

JA  different  person  from  the  second  wife  of  Anlaf  Curan,  alsi 
Gormflaith,  who  forms  another  link  with  Amlethus,  as  she  was  a 

woman   of   the   Hermuthruda   type   and    married   her   husband' conqueror. 

licked  three  of  the  turrets  from  the  church  tower  in  his  efforts  to 

destroy  the  enemy's  ships.  John  Weever  (Antient  Funerall 
Monuments,  1631,  p.  749)  says  that  the  privilege  of  the  town  in 
ilsinore,  where  its  merchants  were  free  from  toll,  was  due  to  the 
nterest  of  Havelok,  the  Danish  prince,  and  the  common  seal  of 

he  town  of  Grimsby  represents  Grim,  with  "  Habloc  "  on  his 
ight  hand  and  Goldeburgh  on  his  left. 
The  English  MS.  of  Havelok  (MSS.  Laud  Misc.  108)  in  the  Bodleian 

ibrary  is  unique.  It  was  edited  for  the  Roxburghe  Club  by  Sir 
r.  Madden  in  1828.  This  edition  contains,  besides  the  English  text, 
he  two  French  versions.  There  are  subsequent  editions  by  W.  W. 
ikeat  (1868)  for  the  E.E.  Text  Society,  by  F.  Holthausen  (London, 
Mew  York  and  Heidelberg,  1901),  and  by  W.  W.  Skeat  (Clarendon 
Vess,  Oxford,  1902,  where  further  bibliographical  references  will 
ie  found) ;  and  a  modern  English  version  by  Miss  E.  Hickey  (London, 
-902).  Gaimar's  text  and  the  French  lai  are  edited  by  Sir  T.  D. 
lardy  and  C.  F.  Martin  in  Rerum  Brit.  med.  aev.  scriptores,  vol.  i. 
1888).  See  also  the  account  of  the  saga  by  H.  L.  Ward  (Cat._of 
Romances,  i.  423-446);  for  the  identification  of  Havelok  with 
Anlaf  Curan  see  G.  Storm,  Englische  Studien  (1880),  iii.  533,  a 
eprint  of  an  earlier  article ;  E.  K.  Putnam,  The  Lambeth  Version  of 
'iavelok  (Baltimore,  1900). 

HAVERFORDWEST    (Welsh    Hwlfordd,    the    English    name 

)eing  perhaps  a  corruption  of  the  Scandinavian  Hafna-Fjord), 
he  chief  town  of  Pembrokeshire,   S.   Wales,   a  contributory 
parliamentary  and  municipal  borough,  and  a  county  of  itself 
with  its  own  lord-lieutenant.     Pop.  (1901),  6007.     It  is  pictur- 

esquely situated  on  the  slopes  overlooking  the  West  Cleddau  river, 
which  is  here  crossed  by  two  stone  bridges.     It  has  a  station  on 
the  Great  Western  Railway  on  the  east  side  of  the  river,  and 
when  viewed  from  this  point  the  town  presents  an  imposing 

appearance  with  its  castle-keep  and  its  many  ancient  buildings. 
The  river  is  tidal  and  navigable  for  vessels  of  not  more  than 
150  tons.     Coal,  cattle,  butter  and  grain  are  exported,  but  the 
commercial  importance  of  the  place  has  greatly  declined,  as  the 
many  ruined  warehouses  near  the  river  plainly  testify.     The 
old  walls  and  fortifications  have  almost  disappeared,  but  Haver- 
iordwest  is  still  rich  in  memorials  of  its  past  greatness.     The  huge 
castle-keep,  which  dominates  the  town,  was  probably  built  by 
Gilbert  de  Clare,  early  in  the  I2th  century;  formerly  used  as 

the  county  gaol,  it  now  serves  as  the  police-station.     The  large 
church  of  St  Mary,  at  the  top  of  the  steep  High  Street,  has  fine 

clerestory  windows,  clustered  columns  and  an  elaborate  carved- 
oak  ceiling  of  the  isth  century;  it  contains  several  interesting 
monuments  of  the   I7th  and   i8th  centuries,  some  of  which 

commemorate'members  of  the  family  of  Philipps  of  Picton  Castle. 
At  the  N.  corner  of  the  adjacent  churchyard  stands  an  ancient 

building  with  a  vaulted  roof,  once  the  record  office,  but  now  used 

as  a  fish-market.     St  Martin's,  with  a  low  tower  and  spire,  close 
to  the  castle,  is  probably  the  oldest  church  in  the  town,  but  has 

been  much  modernized.     Near  St  Thomas's  church  on  the  Green 
stands  an  old  Moravian  chapel  which  is  closely  associated  with 

the  great  scholar  and  divine,  Bishop  John  Gambold  (1711-1771). 
In  a  meadow  on  the  W.  bank  of  the  river  are  the  considerable 

remains  of  the  Augustinian  Priory  of  St  Mary  and  St  Thomas, 

built  by  Robert  de  Hwlfordd,  lord  of  Haverford,  about  the  year 

.  joo.     On  the  E.  bank  are  the  suburbs  of  Cartlet  and  Prender- 

gast,  the  latter  of  which  contains  the  ancient  parish  church  of 
St  David  and  the  ruins  of  a  large  mansion  originally  built  by 

Maurice  de  Prendergast  (i2th  century)  and  subsequently  the 

seat  of  the  Stepney  family.  A  little  to  the  S.  of  the  town  are  the 

remains  of  Haroldstone,  once  the  residence  of  the  powerful 

Perrot  family.     The  charities  belonging  to  the  town,   which 

include    John    Perrot's    bequest    (i579)>   yielding  about  £350 

annually  for  the  improvement  of  the  town,  and  Tasker's  charity school  (1684),  are  very  considerable. 
Haverfordwest  owes  its  origin  to  the  advent  of  the  Flemings, 

who  were  permitted  by  Henry  I.  to  settle  in  the  hundred  of 

Roose,  or  Rhos,  in  the  years  1106-1108,  in  mi,  and  again  in 

1156.  English  is  exclusively  spoken  in  the  town  and  district, 
and  its  inhabitants  exhibit  their  foreign  extraction  by  their 

language,  customs  and  appearance.  Haverfordwest  is,  in  fact, 

the  capital  of  that  English-speaking  portion  of  Pembrokeshire, 

which  has  been  nicknamed  "  Little  England  beyond  Wales." 
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This  new  settlement  of  intruding  foreigners  had  naturally  to  be 
protected  against  the  infuriated  natives,  and  the  castle  was 
accordingly  built  c.  1113  by  Gilbert  de  Clare,  first  earl  of  Pem- 

broke, who  subsequently  conferred  the  seignory  of  Haverford 
on  his  castellan,  Richard  Fitz-Tancred.  On  the  death  of  Robert 
de  Hwlfordd,  the  benefactor  and  perhaps  founder  of  the  priory 
of  St  Mary  and  St  Thomas,  in  1213,  the  lordship  of  the  castle 
reverted  to  the  Crown,  and  was  purchased  for  1000  marks  from 
King  John  by  William  Marshal,  earl  of  Pembroke,  who  gave 
various  privileges  to  the  town.  Of  the  numerous  charters  the 
earliest  known  (through  an  allusion  found  in  a  document  of 
Bishop  Houghton  of  St  Davids,  c.  1370)  is  one  from  Henry  II., 
who  therein  confirms  all  former  rights  granted  by  his  grand- 

father, Henry  I.  John  in  1207  gave  certain  rights  to  the  town 
concerning  the  Port  of  Milford,  while  William  Marshal  II.,  earl 
of  Pembroke,  presented  it  with  three  charters,  the  earliest  of 
which  is  dated  1219.  An  important  charter  of  Edward  V.,  as 
prince  of  Wales  and  lord  of  Haverford,  enacted  that  the  town 
should  be  incorporated  under  a  mayor,  two  sheriffs  and  two 
bailiffs,  duly  chosen  by  the  burgesses.  In  1536,  under  Henry 
VIII.,  Haverfordwest  was  declared  a  town  and  county  of  itself 
and  was  further  empowered  to  send  a  representative  burgess  to 

parliament. 
The  town  long  played  a  prominent  part  in  South  Welsh 

history.  In  1220  Llewelyn  ap  lorwerth,  prince  of  North 
Wales,  during  the  absence  of  William  Marshal  II.,  earl  of 
Pembroke,  attacked  and  burnt  the  suburbs,  but  failed  to  reduce 
the  castle  by  assault.  Several  of  the  Plantagenet  kings  visited 
the  town,  including  Richard  II.,  who  stopped  here  some  time 
on  his  return  from  Ireland  in  1299,  and  is  said  to  have  performed 

here  his  last  regal  act — the  confirmation  of  the  grant  of  a 
burgage  to  the  Friars  Preachers.  Oliver  Cromwell  spent  some 
days  here  on  his  way  to  Ireland,  and  his  original  warrant  to  the 
mayor  and  council  for  the  demolition  of  the  castle  is  still 

preserved  in  the  council  chamber.  The  prosperity  and  local  im- 
portance of  Haverfordwest  continued  unimpaired  throughout  the 

i7th  and  iSth  centuries,  and  Richard  Fenton,  the  historian  of 

Pembrokeshire,  describes  it  in  1810,  as  "  the  largest  town  in  the 
county,  if  not  in  all  Wales."  With  the  rise  of  Milford,  however, 
the  shipping  trade  greatly  declined,  and  Haverfordwest  has  now 
the  appearance  of  a  quiet  country  town. 
HAVERGAL,  FRANCES  RIDLEY  (1836-1879),  English  hymn- 

writer,  daughter  of  the  Rev.  William  Henry  Havergal,  was  born 
at  Astley,  Worcestershire,  on  the  i4th  of  December  1836.  At 
the  age  of  seven  she  began  to  write  verse,  most  of  it  of  a  religious 
character.  As  a  hymn-writer  she  was  particularly  successful, 
and  the  modern  English  Church  collections  include  several  of  her 
compositions.  Her  collected  Poetical  Works  were  published  in 
1884.  She  died  at  Caswell  Bay,  Swansea,  on  the  3rd  of  June 
1879. 

See  Memorials  of  Frances  Ridley  Havergal  (1880),  by  her  sister. 

HAVERHILL,  a  market  town  of  England,  in  the  Sudbury 
parliamentary  division  of  Suffolk,  and  the  Saffron  Walden 
division  of  Essex.  Pop.  of  urban  district  (1901),  4862.  It  is 
55  m.  N.N.E.  from  London  by  the  Great  Eastern  railway,  on 
the  Long  Melford-Cambridge  branch,  and  is  the  terminus  of 
the  Colne  Valley  railway  from  Chappel  in  Essex.  The  church 
of  St  Mary  is  Perpendicular,  but  extensively  restored.  There 

.  are  large  manufactures  of  cloth,  silk,  matting,  bricks,  and  boots 
and  shoes,  and  a  considerable  agricultural  trade. 
HAVERHILL,  a  city  of  Essex  county,  Massachusetts,  U.S.A., 

situated  on  the  Merrimac  river,  at  the  head  of  tide  and  navigation, 
and  on  the  Boston  &  Maine  railway,  33  m.  N.  of  Boston.  Pop. 
(1880)  18,472;  (1890)  27,412;  (1900)  37,175,  of  whom  8530 
were  foreign-born  (including  2403  French  Canadians,  1651 
English  Canadians  and  2144  Irish),  and  15,077  were  of  foreign 
parentage  (both  parents  foreign-bom);  (1910  census)  44,115. 
The  city,  3  m.  wide  and  10  m.  long,  lies  for  its  entire  length 
along  the  Merrimac  river,  from  which  it  rises  picturesquely, 
its  surface  being  undulating,  with  several  detached  round  hills 
(maximum  339  ft.).  Like  all  old  New  England  cities,  it  is 
irregularly  laid  out.  A  number  of  lakes  within  its  limits  are  the 

source  of  an  abundant  and  excellent  water  supply.  There  are 
fifteen  public  parks,  the  largest  of  which,  Winnikenni  Park 
(214  acres),  contiguous  to  Lake  Kenoza,  is  of  great  natural 
beauty.  The  city  has  three  well-equipped  hospitals,  the  beautiful 

Pentucket  club  house,  a  children's  home,  an  old  ladies'  home 
and  numerous  charitable  organizations.  The  schools  of  the 
city,  both  public  and  private,  are  of  high  standing;  they  include 
Bradford  Academy  (1803)  for  girls  and  the  St  James  School 
(Roman  Catholic).  The  public  library  is  generously  endowed, 
and  in  1908  had  about  90,000  volumes.  Almost  from  the 
beginning  of  its  history  Haverhill  was  active  industrially. 
Thomas  Dustin,  the  husband  of  Hannah  Dustin,  manufactured 
bricks,  and  this  industry  has  been  carried  on  in  the  same  locality 
for  more  than  two  hundred  years.  The  large  Stevens  woollen 
mills  are  the  outgrowth  of  mills  established  in  1835.  The 
manufacture  of  woollen  hats,  established  in  the  middle  of  the 
i8th  century,  is  one  of  the  prominent  industries.  There  are 
large  morocco  factories.  By  far  the  leading  industry  of  the 
city  is  the  manufacture  of  boots,  shoes  and  slippers,  chiefly 
of  the  finer  kinds,  of  which  it  is  one  of  the  largest  producers  in 
the  world.  In  1905  Haverhill  ranked  fourth  among  the  cities 
of  the  United  States  in  the  product  value  of  this  manufacture, 
which  was  4-8%  of  the  total  value  of  boots  and  shoes  made  in 
the  United  States.  This  industry  began  about  1795.  In  1905 

Haverhill's  manufacturing  establishments  produced  goods  valued 
at  $24,446,594,  83-9%  of  this  output  being  represented  by 
boots  and  shoes  or  their  accessories.  One  of  the  largest  sole- 
leather  manufactories  in  the  world  is  here. 

Haverhill  was  settled  in  June  1640  by  a  small  colony  from 
Newbury  and  Ipswich,  and  its  Indian  name,  Pentucket,  was 
replaced  by  that  of  Haverhill  in  compliment  to  the  first  minister, 
Rev.  John  Ward,  who  was  born  at  Haverhill,  England.  In  its 
earlier  years  this  frontier  town  suffered  severely  from  the  forays 
of  the  Indians,  and  in  1690  the  abandonment  of  the  settlement 
was  contemplated.  Two  Indian  attacks  are  particularly 

noteworthy — one  in  1698,  in  which  Hannah  Dustin,  her  new- 
born babe,  and  her  nurse  were  carried  away  to  the  vicinity  of 

Penacook,  now  Concord,  New  Hampshire.  Here  in  the  night 
Mrs  Dustin,  assisted  by  her  nurse  and  by  a  captive  English  boy, 
tomahawked  and  scalped  ten  Indians  (two  men,  the  others 
children  and  women)  and  escaped  down  the  river  to  Haverhill; 
a  monument  to  her  stands  in  City  Hall  Park.  In  1708  250 
French  and  Indians  attacked  the  village,  killing  40  of  its 
inhabitants.  In  1873  a  destructive  fire  caused  the  loss  of  35 
places  of  business,  and  on  the  i7th  of  February  1882  almost  the 
entire  shoe  district  (consisting  of  10  acres)  was  burned,  with  a 
loss  of  more  than  $2,000,000;  but  a  greater  business  district 
was  built  on  the  ruins  of  the  old.  Haverhill  was  the  birthplace 

of  Whittier,  who  lived  here  in  1807-1836,  and  who  in  his  poem 
Haverhill,  written  for  the  25oth  anniversary  of  the  town  in  1890, 

and  in  many  of  his  other  poems,  gave  the  poet's  touch  to  the 
history,  the  legends  and  the  scenery  of  his  native  city.  His 
birthplace,  the  scene  of  Snow-Bound  in  the  eastern  part  of  the 
city,  is  owned  by  the  Whittier  Association  and  is  open  to 
visitors.  A  petition  from  Haverhill  to  the  national  House  of 
Representatives  in  1842,  praying  for  a  peaceable  dissolution 
of  the  Union,  raised  about  J.  Q.  Adams,  its  presenter,  perhaps 
the  most  violent  storm  in  the  long  course  of  his  defence  of  the 
right  of  petition.  Haverhill  was  incorporated  as  a  town  in 
1645  and  became  a  city  in  1869.  Bradford,  a  town  (largely 
residential)  lying  on  the  opposite  bank  of  the  river,  became 
a  part  of  the  city  in  1897.  In  October  1908,  by  popular  vote, 
the  city  adopted  a  new  charter  providing  for  government  by 
commission. 

HAVERSACK,  or  HAVRESACK  (through  the  French  from 
Ger.  Habersack,  an  oat-sack,  a  nose-bag,  Hafer  or  Haver,  oats), 
the  bag  in  which  horsemen  carried  the  oats  for  their  horses. 
In  Scotland  and  the  north  of  England  haver,  meaning  oats,  is 

still  used,  as  haver-meal  or  haver-bread.  Haversack  is  now 
used  for  the  strong  bag  made  of  linen  or  canvas,  in  which  soldiers, 
sportsmen  or  travellers,  carry  their  personal  belongings,  or  more 
usually  the  provisions  for  the  day. 



HAVERSTRAW— HAVRE 
HAVERSTRAW,  a  village  of  Rockland  county,  New  York, 

U.S.A.,  in  a  township  of  the  same  name,  32  m.  N.  of  New  York 
City,  and  finely  situated  on  the  W.  shore  of  Haverstraw  Bay, 
an  enlargement  of  the  Hudson  river.  Pop.  of  the  village  (1890), 

5070;  (1900)  5935,  of  whom  1231  were  foreign-born  and  568 
were  negroes;  (1905,  state  census)  6182;  (1910)  5669;  of  the  town- 

ship (1910)  9335.  Haverstraw  is  served  by  the  West  Shore, 
the  New  Jersey  &  New  York  (Erie),  and  the  New  York,  Ontario 
&  Western  railways,  and  is  connected  by  steamboat  lines  with 
Peekskill  and  Newburgh.  The  village  lies  at  the  N.  base  of 

High  Tor  (83  2  ft.).  It  has  a  public  library,  founded  by  the  King's 
Daughters'  Society  in  1895  and  housed  in  the  Fowler  library 
building.  Excellent  clay  is  found  in  the  township,  and  Haver- 

straw is  one  of  the  largest  brick  manufacturing  centres  in  the 
world;  brick-machines  also  are  manufactured  here.  The 
Minesceongo  creek  furnishes  water  power  for  silk  mills,  dye 
works  and  print  works.  Haverstraw  was  settled  by  the  Dutch 
probably  as  early  as  1648.  Near  the  village  of  Haverstraw 
(in  the  township  of  Stony  Point),  in  the  Joshua  Hett  Smith 

House,  or  "  Old  Treason  House,"  as  it  is  generally  called, 
Benedict  Arnold  and  Major  Andre  met  before  daylight  on  the 
22nd  of  September  1780  to  arrange  plans  for  the  betrayal  of 
West  Point.  In  1826  a  short-lived  Owenite  Community  (of 
about  80  members)  was  established  near  West  Haverstraw  and 
Garnerville  (in  the  township  of  Haverstraw).  The  members 
of  the  community  established  a  Church  of  Reason,  in  which 
lectures  were  delivered  on  ethics,  philosophy  and  science. 
Dissensions  soon  arose  in  the  community,  the  experiment  was 
abandoned  within  five  months,  and  most  of  the  members  joined 
in  turn  the  Coxsackie  Community,  also  in  New  York,  and  the 
Kendal  Community,  near  Canton,  Ohio,  both  of  which  were 

also  short-lived.  The  village  of  Haverstraw  was  originally 
known  as  Warren  and  was  incorporated  under  that  name  in 

1854;  in  1873  it  became  officially  the  village  of  Haverstraw — 
both  names  had  previously  been  used  locally.  The  village  of 
West  Haverstraw  (pop.  in  1890, 180;  in  1900,  2079;  and  in  1910, 
2369),  also  in  Haverstraw  township,  was  founded  in  1830,  was 
long  known  as  Samsondale,  and  was  incorporated  under  its 
present  name  in  1883. 

See  F.  B.  Green,  History  of  Rockland  County  (New  York,  1886). 

HAVET,  EUGENE  AUGUSTE  ERNEST  (1813-1889),  French 
scholar,  was  born  in  Paris  on  the  nth  of  April  1813.  Educated 

at  the  Lycee  Saint-Louis  and  the  Ecole  Normale,  he  was  for 
many  years  before  his  death  on  the  2ist  of  December  1889 
professor  of  Latin  eloquence  at  the  College  de  France.  His  two 
capital  works  were  a  commentary  on  the  works  of  Pascal,  Pensees 
de  Pascal  publiees  dans  leur  texte  aulhenlique  aiiec  un  commentaire 
suivi  (1852;  2nd  ed.  2  vols.,  1881),  and  Le  Christianisme  et  ses 

origines  (4  vols.,  1871-1884),  the  chief  thesis  of  which  was  that 
Christianity  owed  more  to  Greek  philosophy  than  to  the  writings 
of  the  Hebrew  prophets.  His  elder  son,  Pierre  Antoine  Louis 
Ha  vet  (b.  1849),  was  professor  of  Latin  philology  at  the  College 
de  France  and  a  member  of  the  Institute.  The  younger,  Julien, 
is  separately  noticed. 

HAVET,  JULIEN  (PIERRE  EUGENE)  (1853-1893),  French 
historian,  was  born  at  Vitry-sur-Seine  on  the  4th  of  April  1853, 
the  second  son  of  Ernest  Havet.  He  early  showed  a  remarkable 
aptitude  for  learning,  but  had  a  pronounced  aversion  for  pure 
rhetoric.  His  studies  at  the  Ecole  des  Charles  (where  he  took 
first  place  both  on  entering  and  leaving)  and  at  the  Ecole  des 
Hautes  Etudes  did  much  to  develop  his  critical  faculty,  and  the 
historical  method  taught  and  practised  at  these  establishments 
brought  home  to  him  the  dignity  of  history,  which  thenceforth 
became  his  ruling  passion.  His  valedictory  thesis  at  the  Ecole 
des  Chart  es,  Serie  chronologique  des  gardiens  et  seigneurs  des  lies 
Normandes  (1876),  was  a  definitive  work  and  but  slightly  affected 
by  later  research.  In  1 878  he  followed  his  thesis  by  a  study  called 
Les  Cours  royales  dans  les  lies  Normandes.  Both  these  works  were 
composed  entirely  from  the  original  documents  at  the  Public 
Record  Office,  London,  and  the  archives  of  Jersey  and  Guernsey. 

On  the  history  of  Merovingian  institutions,  Havet's  conclusions 
were  widely  accepted  (see  La  Formule  N.  rex  Francor.,  v.  M., 

1885).  His  first  work  in  this  province  was  Du  sens  du  mot 

"  romain  "  dans  les  loisfranques  (1876),  a  critical  study  on  a  theory 
of  Fustel  de  Coulanges.  In  this  he  showed  that  the  status  of  the 
homo  Romanus  of  the  barbarian  laws  was  inferior  to  that  of  the 

German  freeman;  that  the  Gallo-Romans  had  been  subjected 
by  the  Germans  to  a  state  of  servitude;  and,  consequently, 
that  the  Germans  had  conquered  the  Gallo-Romans.  He  aimed 

a  further  blow  at  Fustel's  system  by  showing  that  the  Prankish 
kings  had  never  borne  the  Roman  title  of  vir  inluster,  and  that 
they  could  not  therefore  be  considered  as  being  in  the  first  place 
Roman  magistrates;  and  that  in  the  royal  diplomas  the  king 
issued  his  commands  as  rex  Francorum  and  addressed  his 
functionaries  as  viri  inlwslres.  His  attention  having  been  drawn 
to  questions  of  authenticity  by  the  forgeries  of  Vrain  Lucas,  he 
devoted  himself  to  tracing  the  spurious  documents  that  en- 

cumbered and  perverted  Merovingian  and  Carolingian  history. 
In  his  A  propos  des  decoutiertes  de  Jerome  Vignier  (1880),  he 
exposed  the  forgeries  committed  in  the  i7th  century  by  this 
priest.  He  then  turned  his  attention  to  a  group  of  documents 
relating  to  ecclesiastical  history  in  the  Carolingian  period  and 
bearing  on  the  question  of  false  decretals,  and  produced  Les 
Charles  de  Si-Calais  (1887)  and  Les  Actes  de  Vbieche  du  Mans 

(1894).  On  the  problems  afforded  by  the  chronology  of  Gerbert's 
(Pope  Silvester  II.)  letters^and  by  the  notes  in  cipher  in  the  MS. 

of  his  letters,  he  wrote  L'Ecriture  secrete  de  Gcrbert  (1877),  which 
may  be  compared  with  his  Notes  tironiennes  dans  les  dipldmes 
merovingiens  (1885).  In  1889  he  brought  out  an  edition  of 

Gerbert's  letters,  which  was  a  model  of  critical  sagacity.  Each 
new  work  increased  his  reputation,  in  Germany  as  well  as  France. 
At  the  Bibliotheque  Nationale,  where  he  obtained  a  post,  he 
rendered  great  service  by  his  wide  knowledge  of  foreign  languages, 
and  read  voraciously  everything  that  related,  however  remotely, 
to  his  favourite  studies.  He  was  finally  appointed  assistant 
curator  in  the  department  of  printed  books.  He  died  pre- 

maturely at  St  Cloud  on  the  igth  of  August  1893. 

After  his  death  his  published  and  unpublished  writings  were 
collected  and  published  (with  the  exception  of  Les  Cours  royales  des 
lies  Normandes  and  Lettres  de  Gerbert)  in  two  volumes  called  Questions 
merovingiennes  and  Opuscules  inedits  (1896),  containing,  besides 
important  papers  on  diplomatic  and  on  Carolingian  and  Merovingian 
history',  a  large  number  of  short  monographs  ranging  over  a  great 
variety  of  subjects.  A  collection  of  his  articles  was  published 
by  his  friends  under  the  title  of  Melanges  Havet  (1895),  pre- 

fixed by  a  bibliography  of  his  works  compiled  by  his  friend  Henri 
Omont.  (C.  B.*) 

HAVRE,  LE,  a  seaport  of  north-western  France,  in  the  depart- 
ment of  Seine-Inferieure,  on  the  north  bank  of  the  estuary  of  the 

Seine,  143  m.  W.N.W.  of  Paris  and  55  m.  W.  of  Rouen  by  the 
Western  railway.  Pop.  (1906),  129,403.  The  greater  part  of  the 
town  stands  on  the  level  strip  of  ground  bordering  the  esluary, 
but  on  the  N.  rises  an  eminence,  la  Cote,  covered  by  the  gardens 
and  villas  of  the  richer  quarter.  The  central  point  of  the  town 

is  the  Place  de  1'hotel  de  ville  in  which  are  the  public  gardens. 
It  is  crossed  by  the  Boulevard  de  Strasbourg,  running  from  the 
sea  on  the  west  to  the  railway  station  and  the  barracks  on  the 
east.  The  rue  de  Paris,  the  busiest  street,  starts  at  the  Grand 
Quai,  overlooking  the  outer  harbour,  and,  intersecting  the  Place 

Gambetta,  runs  north  and  enters  the  Place  de  1'hotel  de  ville  on 
its  southern  side.  The  docks  start  immediately  to  the  east  of  this 
street  and  extend  over  a  large  area  to  the  south  and  south-east 
of  the  town.  Apart  from  the  church  of  Notre-Dame,  dating 
from  the  i6th  and  i7th  centuries,  the  chief  buildings  of  Havre, 
including  the  h6tel  de  ville,  the  law  courts,  and  the  exchange, 
are  of  modern  erection.  The  museum  contains  a  collection  of 

antiquities  and  paintings.  Havre  is  the  seat  of  a  sub-prefect, 
and  forms  part  of  the  maritime  arrondissement  of  Cherbourg. 
Among  the  public  institutions  are  a  tribunal  of  first  instance,  a 
1  ribunal  of  commerce,  a  board  of  trade  arbitrators,  a  tribunal  of 
maritime  commerce,  a  chamber  of  commerce  and  a  branch  of  the 
Bank  of  France.  There  are  lycees  for  boys  and  girls,  schools  of 
commerce  and  other  educational  establishments.  Havre,  which  is 
a  fortified  place  of  the  second  class,  ranks  second  to  Marseilles 
among  French  seaports.  There  are  nine  basins  (the  oldest  of  which 



HAWAII 

dates  back  to  i66g)  with  an  area  of  about  200  acres  and  more 
than  8  m.  of  quays.  They  extend  to  the  east  of  the  outer 
harbour  which  on  the  west  opens  into  the  new  outer  harbour, 
formed  by  two  breakwaters  converging  from  the  land  and  leaving 
an  entrance  facing  west.  The  chief  docks  (see  DOCK  for  plan) 

are  the  Bassin  Bellot  and  the  Bassin  de  1'Eure.  In  the  latter 
the  mail-steamers  of  the  Compagnie  Generale  Transatlantique  are 

berthed;  and  the  Tancarville  canal,  by  which  river-boats  unable 
to  attempt  the  estuary  of  the  Seine  can  make  the  port  direct, 
enters  the  harbour  by  this  basin.  There  are,  besides,  several 

repairing  docks  and  a  petroleum  dock  for  the  use  of  vessels  carry- 
ing that  dangerous  commodity.  The  port,  which  is  an  important 

point  of  emigration,  has  regular  steam-communication  with 
New  York  (by  the  vessels  of  the  Compagnie  Generale  Trans- 

atlantique) and  with  many  of  the  other  chief  ports  of  Europe, 
North,  South  and  Central  America,  the  West  Indies  and  Africa. 
Imports  in  1907  reached  a  value  of  £57,686,000.  The  chief  were 
cotton,  for  which  Havre  is  the  great  French  market,  coffee, 
copper  and  other  metals,  cacao,  cotton  goods,  rubber,  skins  and 
hides,  silk  goods,  dye-woods,  tobacco,  oil-seeds,  coal,  cereals  and 
wool.  In  the  same  year  exports  were  valued  at  £47,130,000,  the 
most  important  being  cotton,  silk  and  woollen  goods,  coffee,  hides, 

leather,  wine  and  spirits,  rubber,  tools  and  metal  ware,  earthen- 
ware and  glass,  clothes  and  millinery,  cacao  and  fancy  goods. 

In  1907  the  total  tonnage  of  shipping  (with  cargoes)  reached  its 
highest  point,  viz.  5,671,975  tons  (4018  vessels)  compared  with 

3,816,340  tons  (3832  vessels)  in  1898.  Forty-two  per  cent  of 
this  shipping  sailed  under  the  British  flag.  France  and  Germany 
were  Great  Britain's  most  serious  rivals.  Havre  possesses  oil 
works,  soap  works,  saw  mills,  flour  mills,  works  for  extracting 
dyes  and  tannin  from  dye-woods,  an  important  tobacco  manu- 

factory, chemical  works  and  rope  works.  It  also  has  metal- 
lurgical and  engineering  works  which  construct  commercial  and 

war-vessels  of  every  kind  as  well  as  engines  and  machinery, 
cables,  boilers,  &c. 

Until  1516  Havre  was  only  a  fishing  village  possessing  a 
chapel  dedicated  to  Notre-Dame  de  Grace,  to  which  it  owes 
the  name,  Havre  (harbour)  de  Grace,  given  to  it  by  Francis  I. 
when  he  began  the  construction  of  its  harbour.  The  town  in 
1562  was  delivered  over  to  the  keeping  of  Queen  Elizabeth 
by  Louis  I.,  prince  de  Conde,  leader  of  the  Huguenots,  and  the 
command  of  it  was  entrusted  to  Ambrose  Dudley,  earl  of  Warwick ; 
but  the  English  were  expelled  in  1563,  after  a  most  obstinate 
siege,  which  was  pressed  forward  by  Charles  IX.  and  his  mother, 

Catherine  de'  Medici,  in  person.  The  defences  of  the  town 
and  the  harbour-works  were  continued  by  Richelieu  and  com- 

pleted by  Vauban.  In  1694  it  was  vainly  besieged  by  the 
English,  who  also  bombarded  it  in  1759,  1794  and  1795.  It 
was  a  port  of  considerable  importance  as  early  as  1572,  and 
despatched  vessels  to  the  whale  and  cod-fishing  at  Spitsbergen 
and  Newfoundland.  In  1672  it  became  the  entrep6t  of  the 
French  East  India  Company,  and  afterwards  of  the  Senegal 
and  Guinea  companies.  Napoleon  I.  raised  it  to  a  war  harbour 
of  the  first  rank,  and  under  Napoleon  III.  works  begun  by  Louis 
XVI.  were  completed. 

See  A.  E.  Borely,  Histoire  de  la  mile  du  Havre  (Le  Havre,  1880- 
1881). 

HAWAII  (HAWAIIAN  or  SANDWICH  ISLANDS),  a  Territory  of 
the  United  States  of  America,  consisting  of  a  chain  of  islands 

in  the  North  Pacific  Ocean,  eight  inhabited  and  several  unin- 
habited. The  inhabited  islands  lie  between  latitudes  18°  54' 

and  22°  15'  N.,  and  between  longitudes  154°  50'  and  160°  30'  W., 
and  extend  about  380  m.  from  E.S.E.  to  W.N.W.;  the  unin- 

habited ones,  mere  rocks  and  reefs,  valuable  only  for  their 
guano  deposits  and  shark-fishing  grounds,  continue  the  chain 
several  hundred  miles  farther  W.N.W.  From  Honolulu,  the 
capital,  which  is  about  100  m.  N.W.  of  the  middle  of  the  inhabited 
group,  the  distance  to  San  Francisco  is  about  2100  m.;  to 
Auckland,  New  Zealand,  about  3810  m.;  to  Sydney,  New  South 
Wales,  about  4410  m. ;  to  Yokohama,  about  3400  m.;  to 
Hong- Kong,  about  4920  m.;  to  Manila,  about  4890  m.  The 
total  area  of  the  inhabited  islands  is  6651  sq.  m.,  distributed  as 

follows:  Hawaii,  4210;  Maui,   728;  Oahu,  about  600;  Kauai, 
547;  Molokai,  261;  Lanai,  139;  Niihau,  97;  Kahoolawe,  69. 

All  the  islands  are  of  volcanic  origin,  and  have  been  built  up  by 
the  eruptive  process  from  a  base  about  15,000  ft.  below  the  sea  to  a 
maximum  height  (Mauna  Kea)  on  the  largest  island  (Hawaii)  of 
13,823  ft.  above  the  sea;  altogether  there  are  forty  volcanic  peaks. 
Evidence  of  slight  upheaval  is  occasionally  afforded  by  an  elevated 
coral-reef  along  the  shore,  and  evidence  of  the  subsidence  of  the  S. 
portion  of  Oahu  for  several  hundred  feet  has  been  discovered  by 
artesian  borings  through  coral-rock.  In  some  instances,  notably 
the  high  and  nearly  vertical  wall  along  the  N.  shore  of  the  E.  half 
of  Molokai,  there  is  evidence  of  a  fracture  followed  by  the  sub- 

mergence of  a  portion  of  a  volcano.  With  the  exception  of  the  coral 
and  a  small  amount  of  calcareous  sandstone,  the  rocks  are  entirely 
volcanic  and  range  from  basalt  to  trachyte,  but  are  mainly  basalt. 
Cinder  cones  and  tufa  cones  abound,  but  one  of  the  most  distinguish- 

ing features  of  the  Hawaiian  volcanoes  is  the  great  number  of 
craters  of  the  engulfment  type,  i.e.  pit-craters  which  enlarge  slowly 
by  the  breaking  off  and  falling  in  of  their  walls,  and  discharge  vast 
lava-flows  with  comparatively  little  violence.  The  age  of  the  several 
inhabited  islands,  or  at  least  the  time  since  the  last  eruptions  on 
them,  decreases  from  W.  to  E.,  and  on  the  most  easterly  (Hawaii) 
volcanic  forces  are  still  in  operation.  That  those  to  the  westward 
have  long  been  inactive  is  shown  by  the  destruction  of  craters  by 
denudation,  by  deep  ravines,  valleys  and  tall  cliffs  eroded  on  the 
mountain  sides,  especially  on  the  windward  side,  by  the  depth  of 
soil  formed  from  the  disintegrated  rocks,  and  by  the  amount  as  well 
as  variety  of  vegetable  life. 

Hawaii  Island,  from  which  the  group  and  later  the  Territory 
was  named,  has  the  shape  of  a  rude  triangle  with  sides  of  90  m., 
75  m.  and  65  m.  Its  coast,  unlike  that  of  the  other  islands  of 
the  archipelago,  has  few  coral  reefs.  Its  surface  consists  mainly 
of  the  gentle  slopes  of  five  volcanic  mountains  which  have 
encroached  much  upon  one  another  by  their  eruptions. 

Mauna  Loa  ("  Great  Mountain  "),  on  the  S.,  is  by  far  the  largest 
volcano  in  the  world ;  from  a  base  measuring  at  sea-level  about  75  m. 
from  N.  to  S.  and  50  m.  from  E.  to  W.,  it  rises  gradually  to  a  height 
of  13,675  ft.  On  its  E.S.E.  side,  at  an  elevation  of  4000  ft.  above 
the  sea  (300  ft.  above  the  adjoining  plain  on  the  W.)  is  Kilauea, 
from  whose  lava-flows  the  island  has  been  extended  to  form  its  S.E. 
angle.  To  the  N.N.E.  ot  Mauna  Loa,  and  blending  with  it  in  an 

intervening  plateau,  is  Mauna  Kea  ("  White  Mountain,"  so  named from  the  snow  on  its  summit),  with  a  much  smaller  base  but  with 
steeper  slopes  and  a  crowning  cinder  cone  13,823  ft.  above  the  sea, 
the  maximum  height  in  the  Pacific  Ocean;  blending  with  Mauna 
Loa  on  the  N.N.W.  is  Mauna  Hualalai,  8269  ft.  in  height;  and  rising 
abruptly  from  the  extreme  N.W.  shore  are  the  remains  of  the  oldest 
mountains  of  the  island,  the  Kohala,  with  a  summit  5505  ft.  in  height. 
On  the  land  side  the  Kohala  Mountains  have  been  covered  with  lava 
from  Mauna  Kea,  and  form  the  broad  plains  of  Kohala,  having  a 
maximum  elevation  of  about  3000  ft. ;  on  the  ocean  side,  wherever 
this  lava  has  not  extended,  erosion  has  gone  on  until  bluffs  1000  ft. 
in  height  face  the  sea  and  the  enormous  gorges  of  Waipio  and 
Waimanu,  with  nearly  perpendicular  walls  as  much  as  3000  ft. 
high  and  extending  inland  5-6  m.,  have  been  formed.  Mauna  Kea 
is  not  nearly  so  old  as  the  Kohala  Mountains,  but  there  is  no  record 
of  its  eruption,  nor  have  its  lavas  a  modern  aspect.  The  last  eruption 
of  Mauna  Hualalai  was  in  1801.  Mauna  Loa  and  Kilauea  are  still 
active.  Cinder  cones  are  the  predominant  type  of  craters  on  both 
Mauna  Kea  and  the  Kohala  Mountains,  and  they  are  also  numerous 
on  the  upper  slopes  of  Mauna  Hualalai;  but  the  more  typically 
Hawaiian  pit  or  engulfment  craters  also  abound  on  Mauna  Hualalai 
and  Mokuaweoweo,  crowning  the  summit  of  Mauna  Loa,  as  well  as 
Kilauea,  to  the  S.E.  of  it,  are  prominent  representatives  of  this  type. 
Kilauea  is  the  largest  active  crater  in  the  world  (8  m.  in  circum- 

ference) and  is  easily  accessible.  -  Enclosed  by  a  circular  wall  from 
200  to  700  ft.  in  height  is  a  black  and  slightly  undulating  plain 
having  an  area  of  4-14  sq.  m.,  and  within  this  plain  is  a  pit,  Hale- 
maumau,  of  varying  area  (about  2000  ft.  in  diameter  in  1905),  now 
full  of  boiling  lava,  now  empty  to  a  depth  of  perhaps  1000  ft.  When 
most  active,  Halemaumau  affords  a  grand  spectacle,  especially  at 
night :  across  the  crust  run  glowing  cracks,  the  crust  is  then  broken 

into  cakes,  the  cakes  plunge  beneath,  lakes  of  liquid  lava  are  forme'd, over  whose  surface  play  fire-fountains  10  to  50  ft.  in  height,  the 
surface  again  solidifies  and  the  process  is  repeated.1  According  to 
an  account  of  the  natives,  a  violent  eruption  of  Kilauea  occurred  in 
1789,  or  about  that  time,  and  deposits  of  volcanic  sand,  large  stones, 
sponge-like  scoria  (pumice)  and  ashes  for  miles  around  are  evidence 
of  such  an  eruption.  Since  the  Rev.  William  Ellis  and  a  party  of 
American  missionaries  first  made  the  volcano  known  to  the  civilized 

1  Among  the  minor  phenomena  of  Hawaiian  volcanoes  are  the 
delicate  glassy  fibres  called  Pele's  hair  by  the  Hawaiians,  which  are 
spun  by  the  wind  from  the  rising  and  falling  drops  of  liquid  lava, 
and  blown  over  the  edge  or  into  the  crevices  of  the  crater.  Pele  in 
idolatrous  times  was  the  dreaded  goddess  of  Kilauea. 
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world  in  1823,  the  eruptions  have  consisted  mainly  in  the  quiet 
discharge  of  lava  through  a  subterranean  passage  into  the  sea.  In 
the  eruptions  of  1823,  1832,  1840  and  1868  the  floor  of  the  crater 
rose  on  the  eve  of  an  eruption  and  then  sank,  sometimes  hundreds 
of  feet,  with  the  discharge  of  lava;  but  since  1868  (in  1879,  1886, 
1891,  1894  and  1907;  and  once,  before  1868,  in  1855)  this  action 
has  been  confined  to  Halemaumau  and  such  other  pits  as  at  the  time 
existed. 

Mokuaweoweo,  on  the  flat  top  of  Mauna  Loa,  is  a  pit  crater  with 
a  floor  3-7  sq.  m.  in  area  and  sunk  500-600  ft.  within  walls  that 
are  almost  vertical  and  that  measure  9-47  m.  in  circumference. 
Formerly,  on  the  eve  of  a  great  eruption  of  Mauna  Loa,  this  crater 
often  spouted  forth  great  columns  of  flame  and  emitted  clouds  of 
vapour,  but  in  modern  times  this  action  has  usually  been  followed 
by  a  fracture  of  the  mountain  side  from  the  summit  down  to  a  point 
1000  ft.  or  more  below  where  the  lava  was  discharged  in  great 
streams,  the  action  at  the  summit  diminishing  or  wholly  ceasing 
when  this  discharge  began.  The  first  recorded  eruption  of  Mauna 
Loa  was  in  1832;  since  then  there  have  been  eruptions  in  1851, 
1852,  1855,  1859,  1868,  1880-1881,  1887,  1896,  1899  and  1907.  The 
eruptions  of  1868,  1887  and  1907  were  attended  by  earthquakes; 
in  1868  huge  sea  waves,  40  ft.  in  height,  were  raised,  and,  as  they 
broke  on  the  S.  shore,  they  destroyed  the  villages  of  Punaluu, 
Ninole,  Kawaa  and  Honuapo.  But  the  eruptions  of  Mauna  Loa 
have  consisted  mainly  in  the  quiet  discharge  of  enormous  flows  of 
lava:  in  1859  the  lava-stream,  which  began  to  run  on  the  23rd  of 
January,  flowed  N.W.,  reached  the  sea,  33  m.  distant,  eight  days 
later,  and  continued  to  flow  into  it  until  the  25th  of  November; 
and  the  average  length  of  the  flows  from  seven  other  eruptions  is 
nearly  14  m.  The  surface  of  the  upper  slopes  of  Mauna  Loa  is 
almost  wholly  of  two  widely  different  kinds  of  barren  lava-flows, 
called  by  the  Hawaiians  the  pahoehoe  and  the  aa.  The  pahoehoe 
has  a  smooth  but  billowy  or  hummocky  surface,  and  is  marked  by 
lines  which  show  that  it  cooled  as  it  flowed.  The  aa  is  lava  broken 
into  fragments  having  sharp  and  jagged  edges.  As  the  same  stream 
sometimes  changes  abruptly  from  one  kind  to  the  other,  the  two 
kinds  must  be  due  to  different  conditions  affecting  the  flow,  and 
among  the  conditions  which  may  cause  a  stream  to  break  up  into 
the  aa  have  been  mentioned  the  greater  depth  of  the  stream,  a 
sluggish  current,  impediments  in  its  course  just  as  it  is  granulating, 
and,  what  is  more  probable,  subterranean  moisture  which  causes  it 
to  cool  from  below  upward  instead  of  from  above  downward  as  in 
the  pahoehoe.  The  natives  are  in  the  habit  of  making  holes  in  the  aa, 
and  planting  in  them  banana  shoots  or  sweet-potato  cuttings,  and 
though  the  holes  are  simply  filled  with  stones  or  fern  leaves,  the 

plants  grow  and  in  due  time  are  productive.  Another  curious  feature 
of  Mauna  Loa,  and  to  some  extent  of  other  Hawaiian  volcanoes,  is 
the  great  number  of  caves,  some  of  them  as  much  as  60  to  80  ft.  in 
height  and  several  miles  in  length ;  they  were  produced  by  the 
escape  of  lava  over  which  a  crust  had  formed.  In  the  midst  of 
barren  wastes  to  the  S.E.  and  S.W.  of  Kilauea  are  small  channels 
with  steam  cracks,  along  which  appears  the  only  vegetation  of  the 

region. 
Maui,  lying  26  m.  N.W.  of  Hawaii,  is  composed  of  two 

mountains  connected  by  an  isthmus,  Wailuku,  7  or  8  m.  long, 
about  6  m.  across,  and  about  160  ft.  above  the  sea  in  its 
highest  part. 

Mauna  Haleakala,  on  the  E.  peninsula,  has  a  height  of  10,032  ft., 
and  forms  a  great  dome-like  mass,  with  a  circumference  at  the  base 
of  90  m.  and  regular  slopes  of  only  8°  or  9°.  It  has  numerous  cinder cones  on  its  S.W.  slope,  is  well  wooded  on  the  N.  and  E.  slopes, 
and  has  on  its  summit  an  extinct  pit-crater  which  is  one  of  the 
largest  in  the  world.  This  crater  is  7-48  m.  long,  2-37  m.  wide, 
and  covers  19  sq.  m.;  the  circuit  of  its  walls,  which  are  composed  of 
a  hard  grey  clinkstone  much  fissured,  is  20  m.;  its  greatest  depth 
is  2720  ft.  At  opposite  ends  are  breaks  in  the  walls  a  mile  or  more 
in  width — one  about  1000  ft.,  the  other  at  least  3000  ft.  in  depth — 
through  which  poured  the  lava  of  probably  the  last  great  eruption. 
From  the  floor  of  the  crater  rise  sixteen  well-preserved  cinder-cones, 
which  range  from  more  than  400  ft.  to  900  ft.  in  height.  Along  the 
N.  base  of  the  mountain  are  numerous  ravines  (several  hundred  feet 
deep),  to  the  bottom  of  which  small  streams  of  water  fall  in  long 
cascades,  but  elsewhere  on  the  eastern  mountain  there  is  littleerosion 
or  other  mark  of  age.  That  the  mountainous  mass  of  western  Maui 
is  much  older  is  shown  by  the  destruction  of  its  crater,  by  its  sharp 
ridges  and  by  deeply  eroded  gorges  or  valleys.  Its  highest  peak, 
Puu  Kukui,  rises  5788  ft.  above  the  sea,  and  directly  under  this 
is  the  head  of  lao  Valley,  5  m.  long  and  2  m.  wide,  which  has  been  cut 
in  the  mountain  to  a  depth  of  4000  ft.  This  and  the  smaller  valleys 
are  noted  for  the  beauty  of  their  tropical  scenery. 

Kahoolawe  is  a  small  island  6  m.  S.W.  of  Maui.  It  is  14  m. 

long  by  6  m.  wide.  Its  mountains,  which  rise  to  a  height  of 
1472  ft.,  are  rugged  and  nearly  destitute  of  verdure,  but  the 
intervening  valleys  afford  pasturage  for  sheep. 

Lanai  is  another  small  island,  7  m.  W.  of  Maui,  about  18  m. 

long  and  12  m.  wide.  It  has  a  mountain- range  which  rises  to  a 
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maximum  height,  S.E.  of  its  centre,  of  about  3480  ft.  The  N.E. 
slope  is  cut  by  deep  gorges,  and  at  the  bottom  of  one  of  these, 
which  is  2000  ft.  deep,  is  the  only  water-supply  on  the  island. 
On  the  S.  side  is  a  rolling  table-land  affording  considerable 
pasturage  for  sheep,  but  over  the  whole  N.W.  portion  of  the 
island  the  trade  winds,  driving  through  the  channel  between 
Maui  and  Molokai,  sweep  the  rocks  bare.  Kahoolawe  and  Lanai 
are  both  privately  owned. 

Molokai,  8  m.  N.W.  of  Maui,  extends  40  m.  from  E.  to  W. 

and  has  an  average  width  of  nearly  7  m.  From  the  S.W.  ex- 
tremity of  the  island  rises  the  backbone  of  a  ridge  which  extends 

E.N.E.  about  10  m.,  where  it  culminates  in  the  round-topped 
hill  of  Mauna  Loa,  1382  ft.  above  the  sea.  Both  the  northern 
and  southern  slopes  of  this  ridge  are  cut  by  ravines  and  gulches, 
and  along  the  N.  shore  is  a  steep  sea-cliff.  At  the  E.  extremity 
of  the  ridge  there  is  a  sudden  drop  to  a  low  and  gently  rolling 
plain,  but  farther  on  the  surface  rises  gradually  towards  a  range 
of  mountains  which  comprises  more  than  one-half  the  island 
and  attains  a  maximum  height  of  4958  ft.  in  the  peak  of  Kama- 
kou.  The  S.  slope  of  this  range  is  gradual  but  is  cut  by  many 
straight  and  narrow  ravines,  in  some  instances  to  a  great  depth. 
The  N.  slope  is  abrupt,  with  precipices  from  1000  to  4000  ft. 
in  height.  Extending  N.  from  the  foot  of  the  precipice,  a  little 
E.  of  the  centre  of  the  island,  is  a  comparatively  low  peninsula 
(separated  from  the  mainland  by  a  rock  wall  2000  ft.  high), 
on  which  is  a  famous  leper  settlement.  The  peninsula  forms  a 
separate  county,  Kalawao. 

Oahu,  23  m.  N.W.  of  Molokai,  has  an  irregular  quadrangular 
form.  It  is  traversed  from  S.E.  to  N.W.  by  two  roughly  parallel 
ranges  of  hill  separated  by  a  plain  that  is  20  m.  long  and  in  some 
parts  9  to  10  m.  wide.  The  highest  point  in  the  island  is  Mauna 
Kaala,  4030  ft.,  in  the  Waianae  or  W.  range;  but  the  Koolau 
or  E.  range  is  much  longer  than  the  other,  and  its  ridge  is  very 
much  broken;  on  the  land  side  there  are  many  ravines  formed 
by  lateral  spurs,  but  to  the  sea  for  30  m.  it  presents  a  nearly 
vertical  wall  without  a  break.  The  valleys  are  remarkable  for 

beautiful  scenery, — peaks,  cliffs,  lateral  ravines,  cascades  and 
tropical  vegetation.  There  are  few  craters  on  the  loftier  heights, 
but  on  the  coasts  there  are  several  groups  of  small  cones  with 
craters,  some  of  lava,  others  of  tufa.  The  greater  part  of  the 
coast  is  surrounded  by  a  coral  reef,  often  half  a  mile  wide;  in 
several  localities  an  old  reef  upheaved,  sometimes  100  ft.  high, 
forms  part  of  the  land. 

Kauai,  63  m.  W.N.W.  of  Oahu,  has  an  irregularly  circular 
form  with  a  maximum  diameter  of  about  25  m.  On  the  N.W. 
is  a  precipice  2000  ft.  or  more  in  height  and  above  this  is  a 
mountain  plain,  but  elsewhere  around  the  island  is  a  shore 
plain,  from  which  rises  Mount  Waialeale  to  a  height  of  5250  ft. 
The  peaks  of  the  mountain  are  irregular,  abrupt  and  broken; 
its  sides  are  deeply  furrowed  by  gorges  and  ravines;  the  shore 
plain  is  broken  by  ridges  and  by  broad  and  deep  valleys;  no 
other  island  of  the  group  is  so  well  watered  on  all  sides  by  large 
mountain  streams;  and  it  is  called  "  garden  isle." 

Niihau,  the  most  westerly  of  the  inhabited  islands,  is  18  m. 
W. by  S. of  Kauai.  It  is  16  m. longand  6  m.  wide.  The  western 
two-thirds  consists  of  a  low  plain,  composed  of  an  uplifted 
coral  reef  and  matter  washed  down  from  the  mountains;  but 
on  the  E.  side  the  island  rises  precipitously  from  the  sea  and 
attains  a  maximum  height  of  1304  ft.  at  Paniau.  There  are 
large  salt  lagoons  on  the  southern  coast. 

Climate. — The  climate  is  cooler  than  that  of  other  regions  in  the 
same  latitude,  and  is  very  healthy.  The  sky  is  usually  cloudless 
or  only  partly  cloudy.  The  N.E.  trades  blow  with  periodic  varia- 

tions from  March  to  December;  and  the  leeward  coast,  being  pro- 
tected by  high  mountains,  is  refreshed  by  regular  land  and  sea 

breezes.  During  January,  February  and  a  part  of  March  the  wind 
blows  strongly  from  the  S.  or  S.W. ;  and  at  this  season  an  unpleasant 
hot,  damp  wind  is  sometimes  felt.  More  rain  falls  from  January  to 
May  than  during  the  other  months;  very  much  more  falls  on  the 
windward  side  of  the  principal  islands  than  on  the  leeward ;  and  the 
amount  increases  with  the  elevation  also  up  to  about  4000  ft.  The 
greatest  recorded  extremes  of  local  rainfall  for  a  year  within  the  larger islands  range  from  12  to  300  in.  For  Honolulu  the  mean  annual 
rainfall  (1884-1899)  was  28-18  in.;  the  maximum  49-82;  and  the 

minimum  13-46.  At  sea  level  the  daily  average  temperature  for 
July  is  76-4°  F.,  for  December  70-7°  F. ;  the  mean  annual  tempera- 

ture is  about  73°  F. — 68°  during  the  night,  80°  during  the  day — 
and  for  each  200  ft.  of  elevation  the  temperature  falls  about  1°  F., 
and  snow  lies  for  most  of  the  time  on  the  highest  mountains. 

Flora.— The  Hawaiian  Islands  have  a  peculiar  flora.  As  a  result 
of  their  isolation,  the  proportion  of  endemic  plants  is  greater  here 
than  in  any  other  region,  and  the  great  elevation  of  the  mountains, 
with  the  consequent  variation  in  temperature,  moisture  and  baro- 

metric pressure,  has  multiplied  the  number  of  species.  Towards  the 
close  of  the  igth  century  William  Hillebrand  found  365  genera  and 
999  species,  and  of  this  number  of  species  653  were  peculiar  to  this 
part  of  the  Pacific.  The  number  of  species  is  greatest  on  the  older 
islands,  particularly  Kauai  and  Oahu,  and  the  total  number  for  the 
group  has  been  constantly  increasing,  some  being  introduced,  others 
possibly  being  produced  by  the  varying  climatic  conditions  from 
those  already  existing.  Among  the  peculiar  dicotyledonous  plants 
there  is  not  a  single  annual,  and  by  far  the  greater  number  ar*  per- 

ennial and  woody.  Hawaiian  forests  are  distinctly  tropical,  and  are 
composed  for  the  most  part  of  trees  below  the  medium  height.  They 
are  most  common  between  elevations  of  2000  and  8000  ft. ;  there 
are  only  a  few  species  below  2000  ft.,  and  above  8000  ft.  the  growth 
is  stunted.  The  destruction  of  considerable  portions  of  the  forests 
by  cattle,  goats,  insects,  fire  and  cutting  has  been  followed  by  re- 

foresting, the  planting  of  hitherto  barren  tracts,  the  passage  of  severe 
forest  fire  laws,  and  the  establishment  of  forest  reserves,  of  which 
the  area  in  1909  was  545,746  acres,  of  which  357,180  were  govern- 

ment land.  In  regions  of  heavy  rainfall  the  ohia-lehua  (Metrosideros 
polymorpha),  a  tree  growing  from  30  to  100  ft.  in  height,  is  predomi- 

nant, and  on  account  of  the  dense  undergrowth  chiefly  of  ferns 
and  climbing  vines,  forms  the  most  impenetrable  of  the  forests; 
its  hard  wood  is  used  chiefly  for  fuel.  The  koa  (Acacia  koa),  from 
the  wood  of  which  the  natives  used  to  make  the  bodies  of  their  canoes, 
and  the  only  tree  of  the  islands  that  furnishes  much  valuable  lumber 

(a  hard  cabinet  wood  marketed  as  "  Hawaiian  mahogany  "),  forms extensive  forests  on  Hawaii  and  Maui  between  elevations  of  2000  and 
4000  ft.  The  mamane  (Sophora  chrysophytta) ,  which  furnishes  the 
best  posts,  grows  principally  on  the  high  slopes  of  Mauna  Kea  and 
Hualalai.  Posts  and  railway  ties  are  also  made  from  ohia-ha 
(Eugenia  sandwicensis).  In  many  districts  between  elevations  of 
2000  and  6000  ft.,  where  there  is  only  a  moderate  amount  of  moisture, 
occur  mixed  forests  of  koa,  koaia  (Acacia  koaia),  kopiko  (Straussia 
oncocarpa  and  5.  hawaiiensis) ,  kolea  (Myrsine  kauaiensis  and 
M.  lanaiensis),  naio  or  bastard  sandalwood  (Myoporum  sandwicense) 
and  pua  (Olea  sandwicensis);  of  these  the  koaia  furnishes  a  hard 
wood  suitable  for  the  manufacture  of  furniture,  and  out  of  it  the 
natives  formerly  made  spears  and  fancy  paddles.  The  wood  of 
the  naio  when  dry  has  a  fragrance  resembling  that  of  sandalwood, 
and  is  used  for  torches  in  fishing.  The  kukui  (Aleurites  triloba)  and 
the  algaroba  (Prosopis  juliflora)  are  the  principal  species  of  forest 
trees  that  occur  below  elevations  of  2000  ft.  The  kukui  grows  along 
streams  and  gulches;  from  its  nuts,  which  are  very  oily,  the  natives 
used  to  make  candles,  and  it  is  still  frequently  called  the  candlenut 
tree.  On  the  leeward  side,  from  near  the  sea  level  to  elevations 
of  1500  ft.,  and  on  ground  that  was  formerly  barren,  the  algaroba 
tree  has  formed  dense  forests  since  its  introduction  in  1837.  Forests 
of  iron-wood  and  blue  gum  have  also  been  planted.  Sandalwood 
(Sanlalum  album  or  freycinetianum)  was  once  abundant  on  rugged 
and  rather  inaccessible  heights,  but  so  great  a  demand  arose  for  it  in 
China,1  where  it  was  used  for  incense  and  for  the  manufacture  of 
fancy  articles,  that  the  supply  was  nearly  exhausted  between  1802 
and  1836;  since  then  some  young  trees  have  sprung  up,  but  the 
number  is  relatively  small.  Other  peculiar  trees  prized  for  their 
wood  are:  the  kauila  (Alphitonia  ponderosa),  used  for  making 
spears,  mallets  and  other  tools;  the  kela  (Mezoneuron  kauaiense), 
the  hard  wood  of  which  resembles  ebony;  the  halapepe  (Dracaena 
OMreo),  out  of  the  soft  wood  of  which  the  natives  carved  many  of 
their  idols;  and  the  wiliwili  (Erythrina  monosperma),  the  wood  of 
which  is  as  light  as  cork  and  is  used  for  outriggers.  In  1909,  on  six 
large  rubber  plantations,  mostly  on  the  windward  side  of  the  island  of 
Maui,  there  were  planted  444,450  ceara  trees,  66,700  hevea  trees,  and 
600  castilloa  trees.  About  the  only  indigenous  fruit-bearing  plants 
are  the  Chilean  strawberry  (Fragaria  chilensis)  and  the  ohelo  berry 
(Vaccinium  reticulatum) ,  both  of  which  grow  at  high  elevations  on 
Hawaii  and  Maui.  The  ohelo  berry  is  famous  in  song  and  story,  and 
formerly  served  as  a  propitiatory  offering  to  Pele.  The  number  of 
fruit-bearing  trees,  shrubs  and  plants  that  have  been  introduced  and 
are  successfully  cultivated  or  grow  wild  is  much  greater;  among 
them  are  the  mango,  orange,  banana,  pineapple,  coconut,  palm,  grape, 
fig,  strawberry,  litchi  (Nephelium  litchi) — the  favourite  fruit  of  the 
Chinese — avocado  or  alligator  pear  (Persea  gratissima),  Sapodilla  pear 
(Achras  sapota),  loquat  or  mespilus  plum  (Eriobotrya  japonica) ,  Cape 
gooseberry  (Physalis  peruviana),  tamarind  (Tamarindus  indica), 
papaw  (Carica  papaya),  resembling  in  appearance  the  cantaloupe, 
granadilla  (Passiflora  quadrangularis)  and  guava  (Psidiumguajava). 
Most  of  the  native  grasses  are  too  coarse  for  grazing,  and  some  of 

1  The  Chinese  name  for  the  Hawaiian  Islands  means  "  Sandalwood 

Islands." 
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them,  particularly  the  hilo  grass  (Paspalum  conjugatum) ,  which  forms 
a  dense  mat  over  the  ground,  prevent  the  spread  of  forests.  The  pili 
grass  (Heteropogon  contortus)  is  also  noxious,  for  its  awns  get  badly 
entangled  in  the  wool  of  sheep.  The  native  manienie  (Slenotaphrum 
americanum)  and  kukai  (Panicum  pruriens),  however,  are  relished 
by  stock  and  are  found  on  all  the  inhabited  islands;  the  Bermuda 
grass  (Cynodon  dactylon),  a  June  grass  (Poa  annua),  and  Guinea  grass 
(Panicum  iumentorum)  have  also  been  successfully  introduced. 
The  Paspalum  orbiculare  is  the  large  swamp  grass  with  which  the 
natives  covered  their  houses.  On  the  island  of  Niihau  is  a  fine 
grass  (Cyperus  laevigatus) ,  out  of  which  the  beautiful  Niihau  mats 
were  formerly  made;  it  is  used  in  making  Panama  hats.  Mats 
were  also  made  of  the  leaves  of  the  hala  tree  (Pandanus  odoratissi- 
mus).  The  wauke  plant  (Broussonetia  papyrifera),  and  to  a  less 
extent  the  mamake  (Pipturus  albidus)  and  Boehmeria  stipularis, 
furnished  the  bark  out  of  which  the  famous  kapa  cloth  was  made, 
while  theolopa  ( Cheirodendron  gaudichaudi i)  and  the  koolea  (Myrsine 
lessertiana)  furnished  the  dyes  with  which  it  was  coloured.  From 
several  species  of  Cibotium  is  obtained  a  glossy  yellowish  wool, 
used  for  making  pillows  and  mattresses.  Ferns,  of  which  there  are 
about  130  species  varying'  from  a  few  inches  to  30  ft.  in  height, 
form  a  luxuriant  undergrowth  in  the  ohia-lehua  and  the  koa  forests, 
and  the  islands  are  noted  for  the  profusion  and  beautiful  colours 
of  their  flowering  plants.  Kalo  (Colocasia  antiquorum,  var.,  escu- 
lenta),  which  furnishes  the  principal  food  of  the  natives,  and  sugar 
cane  (Saccharum  officinaruni),  the  cultivation  of  which  has  become 
the  chief  industry  of  the  islands,  were  introduced  before  the  discovery 
of  the  group  by  Captain  Cook  in  1778.  Sisal  hemp  has  been  intro- 

duced, and  there  is  a  large  plantation  of  it  W.  of  Honolulu. 
Over  seventy  varieties  of  seaweeds,  growing  in  the  fresh-water 

pools  and  in  the  waters  near  the  coast,  are  used  by  the  natives 
as  food.  These  limus,  as  they  are  called  by  the  Kanakas,  are 
washed,  salted,  broken  and  eaten  as  a  relish  or  as  a  flavouring 
for  fish  or  other  meat.  The  culture  of  such  algae  may  prove  of  eco- 

nomic importance;  gelatine,  glue  and  agar-agar  would  be  valuable 
by-products. 

Fauna. — A  day-flying  bat,  whales  and  dolphins  are  about  the  only 
indigenous  mammals ;  hogs,  dogs  and  rats  had  been  introduced  before 

Cook's  discovery.  Fish  in  an  interesting  variety  of  colours  and 
shapes  abound  in  the  sea  and  in  artificial  ponds  along  the  coasts.1 
There  are  some  fine  species  of  birds,  and  the  native  avifauna  is  so 
distinctive  that  Wallace  argued  from  it  that  the  Hawaiian  Archi- 

pelago had  long  been  separated  from  any  other  land.  There  were 
native  names  for  89  varieties.  The  most  typical  family  is  the 
Drepanidae,  so  named  for  the  stout  sickle-shaped  beak  with  which 
the  birds  extract  insects  from  heavy-barked  trees;  Gadow  con- 

siders the  family  American  in  its  origin,  and  thinks  that  the  Moho,1 
a  family  of  honey-suckers,  were  later  comers  and  from  Australia. 
The  mamo  (Drepanis  pacifica)  has  large  golden  feathers  on  its  back ; 
it  is  now  very  rare,  and  is  seldom  found  except  on  Mauna  Loa, 
Hawaii,  about  4000  ft.  above  the  sea.  The  smaller  yellow  feathers, 
once  used  for  the  war  cloaks  of  the  native  chiefs,  were  furnished  by 
the  oo  (Moho_  nobilis)  and  the  aa  (Moho  braccatus),  now  found  only 
occasionally  in  the  valleys  of  Kauai  near  Hanalei,  on  the  N.  side  of 
the  island ;  scarlet  feathers  for  similar  mantles  were  taken  from  the 
iiwi  (Vestiaria  coccinea),  a  black-bodied,  scarlet-winged  song-bird, 
which  feeds  on  nectar  and  on  insects  found  in  the  bark  of  the  koa 
and  ohia  trees,  and  from  the  Fringilla  coccinea.  In  the  old  times 
birds  were  protected  by  the  native  belief  that  divine  messages  were 
conveyed  by  bird  cries,  and  by  royal  edict  forbidding  the  killing 
of  species  furnishing  the  material  for  feather  cloaks,  contributions 
towards  which  were  long  almost  the.  only  taxes  paid.  Thus  the 
downfall  of  the  monarchy  and  of  the  ancient  cults  nave  been  nearly 
fatal  to  some  of  the  more  beautiful  birds;  feather  ornaments, 
formerly  worn  only  by  nobles,  came  to  be  a  common  decoration; 
and  many  species  (for  example  the  Hawaiian  gallinule,  Gallinula 
sandwicensis,  which,  because  of  its  crimson  frontal  plate  and  bill, 
was  said  by  the  natives  to  have  played  the  part  of  Prometheus, 
burning  its  head  with  fire  stolen  from  the  gods  and  bestowed  on 
mortals)  have  been  nearly  destroyed  by  the  mongoose,  or  have 
been  driven  from  their  lowland  homes  to  the  mountains,  such  being 
the  fate  of  the  mamo,  mentioned  above,  and  of  the  Sandwich  Island 
goose  (Bernicla  sandwicensis},  which  is  here  a  remarkable  example  of 
adaptation,  as  its  present  habitat  is  quite  arid.  This  goose  has 
been  introduced  successfully  into  Europe.  A  bird  called  moho, 
but  actually  of  a  different  family,  was  the  Pennula  ecaudata  or 
millsi,  which  had  hardly  any  tail,  and  had  wings  so  degenerate 
that  it  was  commonly  thought  wingless.  The  turnstone  (Strepsilas 
interpres)  arrives  in  the  islands  in  August  after  breeding  in  Alaska. 
There  are  no  parrots.  The  only  reptiles  are  three  species  of  skinks 
and  four  of  the  gecko ;  the  islands  are  famed  for  their  freedom  from 

1  Partly  described  by  T.  S.  Streets,  Contributions  to  the  Natural 
History  of  the  Hawaiian  and  Fanning  Islands,  Bulletin  7  of  U.S. 
National   Museum   (Washington,   1877).     Several  new  species  are 
described  in  U.S.  Bureau  of  Fisheries  Document,  No.  623  (Washing- 

ton, 1907). 
2  So  Lesson  called  the  family  from  the  native  name  in   1831; 

Cabanis  (1847)  suggested  Acrulocercus. 

snakes.  Land-snails,  mostly  A  chatinellidae,  are  remarkably  frequent 
and  diverse;  over  300  varieties  exist.  Insects  are  numerous,  and 
of  about  500  species  of  beetle  some  80%  are  not  known  to  exist 
elsewhere;  cockroaches  and  green  locusts  are  pests,  as  are,  also, 
mosquitoes,3  wasps,  scorpions,  centipedes  and  white  ants,  which 
have  all  been  introduced  from  elsewhere. 

Soil. — The  soil  of  the  Territory  is  almost  wholly  a  decomposition 
of  lava,  and  in  general  differs  much  from  the  soils  of  the  United 
States,  particularly  in  the  large  amount  of  nitrogen  (often  more 
than  1-25%  in  cane  and  coffee  soil,  and  occasionally  2-2%)  and 
iron,  and  in  the  high  degree  of  acidity.  High  up  on  the  windward 
side  of  a  mountain  it  is  thin,  light  red  or  yellow,  and  of  inferior 
quality.  Low  down  on  the  leeward  side  it  is  dark  red  and  fertile, 
but  still  too  pervious  to  retain  moisture  well.  In  the  older  valleys 
on  the  islands  of  Kauai,  Oahu  and  Maui,  as  well  as  on  the  jowland 
plain  of  Molokai,  the  soil  is  deeper  and  usually,  too,  the  moisture  is 
retained  by  a  heavy  clay.  In  some  places  along  the  coast  there  is  a 
narrow  strip  of  decomposed  coral  limestone ;  often,  too,  a  coral  reef 
has  served  to  catch  the  sediment  washed  down  the  mountain 
side  until  a  deep  sedimentary  soil  has  been  deposited.  On  the  still 
lower  levels  the  soil  is  deepest  and  most  productive. 

Agriculture. — The  tenure  by  which  lands  were  held  before  1838 
was  strictly  feudal,  resembling  that  of  Germany  in  the  nth  century, 
and  lands  were  sometimes  enfeoffed  to  the  seventh  degree.  But 
in  the  "  Great  Division  "  which  took  place  in  1848  and  forms  the 
foundation  of  present  land  titles,  about  984,000  acres,  nearly  one- 
fourth  of  the  inhabited  area,  were  set  apart  for  the  crown,  about 
1,495,000  acres  for  the  government,  and  about  1,619,000  acres  for 
the  several  chiefs;  and  the  common  people  received  fee-simple 
titles  4  for  their  house  lots  and  the  pieces  of  land  which  they  culti- 

vated for  themselves,  about  28,600  acres,  almost  entirely  in  isolated 
patches  of  irregular  shape  hemmed  in  by  the  holdings  of  the  crown, 
the  government  or  the  great  chiefs.  Generally  the  chiefs  ran  into 
debt;  many  died  without  heirs;  and  their  lands  passed  largejy 
into  the  hands  of  foreigners.  At  the  abolition  of  the  monarchy  in 
1893,  the  crown  domains  were  declared  to  be  public  lands,  and, 
with  the  other  government  lands,  were  by  the  terms  of  annexation 
turned  over  to  the  United  States  in  1898.  They  had  been  offered  for 
sale  or  lease  in  accordance  with  land  acts  (of  1884  and  1895 — the 
latter  corresponding  generally  to  the  land  laws  of  New  Zealand) 
designed  to  promote  division  into  small  farms  and  their  immediate 
improvement.  In  1909  the  area  of  the  public  land  was  about 
1,700,000  acres.  In  1900  there  were  in  the  Territory  2273  farms,  of 
which  1209  contained  less  than  10  acres,  785  contained  between  10 
and  loo  acres,  and  116  contained  1000  acres  or  more.  The  natives 
seldom  cultivate  more  than  half  an  acre  apiece,  and  the  Portuguese 
settlers  usually  only  25  or  30  acres  at  most.  Of  the  total  area  of 
the  Territory  only  86,854  acres,  or  2-77%,  were  under  cultivation 
in  1900,  and  of  this  65,687  acres,  or  75-6%,  were  divided  into  170 
farms  and  planted  to  sugar-cane.  In  1909  it  was  estimated  that 
213,000  acres  (about  half  of  which  was  irrigated)  were  planted  to  sugar, 
one  half  being  cropped  each  year.  The  average  yield  per  acre  of 
cane-sugar  is  the  greatest  in  the  world,  30  to  40  tons  of  cane  being 
an  average  per  acre,  and  as  much  as  ioj  tons  of  sugar  having  been 
produced  from  a  single  acre  under  irrigation.  The  cultivation  of  the 
cane  was  greatly  encouraged  by  the  Reciprocity  Treaty  of  1875, 
which  established  practically  free  trade  between  the  islands  and  the 
United  States,  and  since  1879  it  has  been  widely  extended  by  means 
of  irrigation,  the  water  being  obtained  both  by  pumping  from 
numerous  artesian  wells  and  by  conducting  surface  water  through 
canals  and  ditches.  The  sugar  farms  are  mostly  on  the  islands 
of  Hawaii,  Oahu,  Maui  and  Kauai,  at  the  bases  of  mountains;  those 
on  the  leeward  side  have  the  better  soil,  but  require  much  more 
irrigating.  The  product  increased  from  26,072,429  Ib  in  1876 
to  259,789,462  ID  in  1890,  542,098,500  ft  in  1899  and  about 
1,060,000,000  Ib  (valued  at  more  than  840,000,000)  in  1909.  Nearly 
all  of  it  is  exported  to  the  United  States.  Rice  was  the  second 
product  in  importance  until  competition  with  Japan,  Louisiana  and 
Texas  made  the  crop  a  poor  investment;  improved  culture  and 
machinery  may  restore  rice  culture  to  its  former  importance.  It  is 
grown  almost  wholly  by  Japanese  and  Chinese  on  small  low  farms 
along  the  coasts,  mostly  on  the  islands  of  Kauai  and  Oahu.  In 
1899  the  product  amounted  to  33,442,400  ft;  in  1907  about  12,000 
acres  were  planted,  and  the  crop  was  estimated  to  be  worth  82,500,000. 
Coffee  of  good  quality  is  grown  at  elevations  ranging  between  1000 
to  3000  ft.  above  the  sea;  the  Hawaiian  product  is  called  Kona 
coffee — from  Kona,  a  district  of  the  S.  side  of  Hawaii  island,  where 
much  of  it  is  grown.  In  1909  about  4500  acres  were  in  coffee, 
the  value  of  the  crop  was  $350,000;  and  1,763,119  ft  of  coffee, 
valued  at  $211,535,  were  exported  from  Hawaii  to  the  mainland  of 
the  United  States.  A  few  bananas  and  (especially  from  Oahu) 
pineapples  of  fine  quality  are  exported;  since  1901  the  canning  of 

3  The    entomological    department    of    the    Hawaii    Experiment 
Station  undertakes  "  mosquito  control,"  and  in  1905-1906  imported 
top-minnows  (Poeciliidae)  to  destroy  mosquito  larvae. 

4  These  and  other  title-holders  received  corresponding  rights  to 
the  use  of  irrigation  ditches,  and  to  fish  in  certain  sea  areas  adjacent 
to  their  holdings. 
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pineapples  has  been  successfully  carried  on,  and  in  the  year  ending 
May  31,  1907,  186,700  cases  were  exported,  being  packed  in  nine 
canneries.  Oranges,  lemons,  limes,  figs,  mangoes,  grapes  and 
peaches,  besides  a  considerable  variety  of  vegetables,  are  raised 
in  small  quantities  for  local  consumption.  In  1909  the  exports  of 
fruits  and  nuts  to  the  continental  United  States  were  valued  at 
$1,457,644.  An  excellent  quality  of  sisal  is  grown.  Rubber  trees 
have  been  planted  with  some  success,  particularly  on  the  eastern 
part  of  the  island  of  Maui;  they  were  not  tapped  for  commercial 
use  until  1909.  In  1907  there  were  vanilla  plantations  in  the  islands 
of  Oahu  and  Hawaii.  Tobacco  of  a  high  grade,  especially  for 

wrappers,  has  been  grown  at  the  Agricultural  Experiment  Station's farm  at  Hamakua,  on  the  island  of  Hawaii,  where  the  tobacco  is 

practically  "  shade  grown  "  under  the  afternoon  fogs  from  Mauna 
Kea.  Cotton  and  silk  culture  have  been  experimented  with  on  the 
islands;  and  the  work  of  the  Hawaiian  Agricultural  Experiment 
Station  is  of  great  value,  in  introducing  new  crops,  in  improving 
old,  in  studying  soils  and  fertilizers  and  in  entomological  research. 
Honey  is  a  crop  of  some  importance;  in  1908  the  yield  was  about 
950  tons  of  honey  and  15  tons  of  wax.  The  small  islands  of  Lanai, 
Niihau  and  Kahoolawe  are  devoted  chiefly  to  the  raising  of  sheep 
and  cattle — Niihau  is  one  large  privately  owned  sheep-ranch. 
There  are  large  cattle-ranches  on  the  islands  supplying  nearly  all 
the  meat  for  domestic  consumption,  and  cattle-raising  is  second  in 
importance  to  the  sugar  industry.  It  -was  estimated  in  1908  that 
there  were  about  130,500  cattle  and  about  99,500  sheep  on  the 

islands.  The  "  native  "  cattle,  descended  from  those  left  on  the 
islands  by  early  navigators,  are  being  improved  by  breeding  with 
imported  Hereford,  Shorthorn,  Angus  and  Holstein  bulls,  the  Here- 
fords  being  the  best  for  the  purpose.  In  the  fiscal  year  1908, 
359,413  ft  of  wool  (valued  at  858,133)  and  928,599  ft  of  raw  hides 
(valued  at  $87,599)  were  shipped  from  the  Territory  to  the  United 
States. 

Minerals. — The  islands  have  large  (unworked)  supplies  of  pumice, 
sandstone,  sulphur,  gypsum,  alum  and  mineral-paint  ochres,  and 
some  salt,  kaolin  and  sal-ammoniac,  but  otherwise  they  are  without 
mineral  wealth  other  than  lava  rocks  for  building  purposes. 

Manufactures. — The  manufactures  are  chiefly  sugar,  fertilizers, 
and  such  products  of  the  foundry  and  machine  shop  as  are  required 
for  the  machinery  of  the  sugar  factories.  Most  of  the  manufacturing 
industries,  indeed,  are  maintained  for  supplying  the  local  market, 
there  being  only  three  important  exceptions — the  manufacture  of 
sugar,  the  cleaning  of  coffee  and  the  cleaning  and  polishing  of  rice. 
The  manufacture  of  sugar,  which  began  between  1830  and  1840, 
has  long  been  much  the  most  important  of  the  manufacturing  in- 

dustries: thus  in  1900  the  value  of  the  sugar  production  was 
$19,254,773,  and  the  total  value  of  all  manufactures,  including 
custom  work  and  repairing,  was  only  $24,992,068.  Next  to  sugar, 
fertilizers  were  the  most  important  manufactured  product,  their  value 
being  $1,150,625;  the  products  of  the  establishments  for  the 
polishing  and  cleaning  of  rice  were  valued  at  $664,300.  Of  the  total 
product  in  1900,  only  18-5%  (by  value)  is  to  be  credited  to  the  city 
of  Honolulu.  The  growth  of  manufacturing  is  much  hampered  by 
the  lack  of  labour.  Excellent  water  power  is  utilized  on  the  island 
of  Kauai  in  an  electric  plant. 

Communications. — There  are  good  wagon  roads  on  the  islands, 
some  of  them  macadamized,  built  of  the  hard  blue  lava  rock. 
Hawaii  had  in  1909  about  200  m.  of  railway,  of  which  the  principal 
line  is  that  of  the  Oahu  Railway  &  Land  Company  (about  89  m.), 
extending  from  Honolulu  W.  and  N.  along  the  coast  to  Kahuku 
about  one-half  the  distance  around  Oahu;  another  line  from 
Kahuku  Mill,  the  most  northerly  point  of  the  island,  S.E.  to  Hono- 

lulu, was  projected  in  1905;  on  the  island  of  Hawaii  is  the  Hilo 
Railroad  (about  46  m.),  carrying  sugar,  pineapples,  rubber  and 
lumber;  other  railways  are  for  the  most  part  short  lines  on  sugar 
estates  and  in  coffee-producing  sections  of  the  islands  of  Hawaii 
and  Maui.  Each  of  the  larger  islands  has  one  or  more  ports  which  a 
local  steamboat  serves  regularly,  and  Honolulu  has  the  regular 
service  of  seven  trans-Pacific  lines  (the  American-Hawaiian  Steamship 
Co.,  the  Canadian-Australian  Steamship  Co.,  the  Matson  Navigation 
Co.,  the  Oceanic  Steamship  Co.,  the  Pacific  Mail  Steamship  Co.,  the 
Mexican  Oriental  and  the  Toyo  Kisen  Kaisha);  it  is  a  midway 
station  for  vessels  between  the  United  States  (mainland)  and  Australia 
and  Southern  Asia.  In  1908  five  steamship  companies  were  engaged 
in  traffic  between  island  ports  and  the  mainland  (including  Mexico). 
Honolulu  has  cable  connexion  with  San  Francisco  and  the  East,  and 
the  several  islands  of  the  group  are  served  by  wireless  telegraph. 

Commerce. — The  position  of  the  archipelago,  at  the  "  cross-roads  " 
of  the  North  Pacific,  has  made  it  commercially  important  since  the 
days  of  the  whale  fishery,  and  it  has  a  practical  monopoly  of  coaling, 
watering  and  victualling.  Its  main  disadvantage  is  the  lack  of 
harbours — Honolulu  and  Pearl  Harbor  are  the  only  ones  in  the  archi- 

pelago; but  under  the  River  and  Harbour  Act  of  1905  examinations 
and  surveys  were  made  to  improve  Hilo  Bay  on  the  island  of  Hawaii. 
Pearl  Harbor  is  the  U.S.  naval  station,  and  a  great  naval  dock, 
nearly  1200  ft.  long,  was  projected  for  the  station  in  1908.  Within 
recent  years  commerce  has  grown  greatly  in  volume;  it  has  always 
been  almost  entirely  with  the  United  States.  In  1880  the  value  of 
imports  from  the  United  States  was  $2,086,000,  that  of  exports 
to  the  United  States  was  $4,606,000;  in  1907  the  value  of  shipments 

of  domestic  merchandise  from  the  United  States  to  Hawaii  was 
$I5.357t9°7>  .and  the  value  of  shipments  of  domestic  merchandise 
from  Hawaii  to  the  United  States  was  $31,984,433,  of  which 
1^0,111,524  was  the  value  of  brown  sugar,  $133,133  the  value  of 
rice,  $601,748  the  value  of  canned  fruits,  $124,146  the  value  of 
green,  ripe  or  dried  fruits,  $117,403  the  value  of  hides  and  skins, 
and  $105,515  the  value  of  green  or  raw  coffee.  The  shipments  of 
foreign  merchandise  each  way  are  relatively  insignificant.  In  the 
fiscal  year  1908  the  exports  from  Hawaii  to  foreign  countries  were 
valued  at  $597,640,  ten  times  as  much  as  in  1905  ($59,541);  the 
imports  into  Hawaii  from  foreign  countries  were  valued  at  $4,682,399 
in  the  fiscal  year  1908,  as  against  $3,014,964  in  1905. 

Population. — The  total  population  of  the  islands  in  1890  was 
89,990;  in  1900  it  was  154,001,  an  increase  within  the  decade 
of  71-13%;  in  1910  it  was  191,909.  In  1908  there  were  about 
72,000  Japanese,  18,000  Chinese,  5000  Koreans,  23,000  Portu- 

guese, 2000  Spanish,  2000  Porto  Ricans,  35,000  Hawaiians  and 
part  Hawaiians  and  12,000  Teutons.  Of  the  total  for  1900 
there  were  61,111  Japanese,  25,767  Chinese  and  233  negroes; 
of  the  same  total  there  were  90,780  foreign-born,  of  whom 
56,234  were  natives  of  Japan,  and  6512  were  natives  of  Portugal. 
There  were  in  all  in  1900,  106,369  males  (69-1%;  a  preponder- 

ance due  to  the  large  number  of  Mongolian  labourers,  whose 
wives  are  left  in  Asia)  and  only  47,632  females.  About  three- 
fifths  of  the  Hawaiians  and  nearly  all  of  American,  British  or 
North  European  descent  are  Protestants.  Most  of  the  Portuguese 
and  about  one-third  of  the  native  Hawaiians  are  Roman  Catholics. 
The  Mormons  claim  more  than  4000  adherents,  whose  principal 
settlement  is  at  Laie,  on  the  north-east  shore  of  Oahu;  the  first 
Mormon  missionaries  came  to  the  islands  in  1850.  The  popula- 

tion of  1910  was  distributed  among  the  several  islands  as  follows: 
Oahu,  82,028;  Hawaii,  55,382;  Kauai  and  Niihau,  23,952;  Kalawao, 
785;  and  Maui,  Lanai,  Kahoolawe  and  Molokai,  29,762.  The 
population  of  Honolulu  district ,  the  entire  urban  population  of  the 
Territory,  was  22,907  in  1890,  39,306  in  1900,  and  52,183  in  1910. 

The  aboriginal  Hawaiians  (sometimes  called  Kanakas,  from 

a  Hawaiian  word  kanaka,  meaning  "  man  ")  belong  to  the 
Malayo-Polynesian  race;  they  probably  settled  in 

Hawaii  in  the  loth  century,  having  formerly  lived  in  %*pula- Samoa,  and  possibly  before  that  in  Tahiti  and  the  tion. 
Marquesas.  Their  reddish-brown  skin  has  been  com- 

pared in  hue  to  tarnished  copper.  Their  hair  is  dark  brown  or 
black,  straight,  wavy  or  curly;  the  beard  is  thin,  the  face  broad, 
the  profile  not  prominent,  the  eyes  large  and  expressive,  the 
nose  somewhat  flattened,  the  lips  thick,  the  teeth  excellent  in 
shape  and  of  a  pearly  whiteness.  The  skull  is  sub-brachycephalic 

in  type,  with  an  index  of  82-6  from  living  "  specimens  "  and  79 
from  a  large  collection  of  skulls;  it  is  never  prognathous.  Most 
of  the  people  are  of  moderate  stature,  but  the  chiefs  and  the 
women  of  their  families  have  been  remarkable  for  their  height, 
and  400  pounds  was  formerly  not  an  unusual  weight  for  one  of 
this  class.  This  corpulence  was  due  not  alone  to  over-feeding  but 
to  an  almost  purely  vegetable  diet;  stoutness  was  a  part  of  the 
ideal  of  feminine  beauty.  The  superiority  in  physique  of  the 
nobles  to  the  common  people  may  have  been  due  in  part  to  a 
system  of  massage,  the  lomi-lomi;  it  is  certainly  contrary 
to  the  belief  in  the  bad  effects  of  inbreeding — among  the  upper 
classes  marriage  was  almost  entirely  between  near  relatives. 

The  Rev.  William  Ellis,  an  early  English  missionary,  described 

the  natives  as  follows:  "  The  inhabitants  of  these  islands  are, 
considered  physically,  amongst  the  finest  races  in  the  Pacific, 
bearing  the  strongest  resemblance  to  the  New  Zealanders  in 

stature,  and  in  their  well-developed  muscular  limbs.  The  tattoo- 
ing of  their  bodies  is  less  artistic  than  that  of  the  New  Zealanders, 

and  much  more  limited  than  among  some  of  the  other  islanders. 
They  are  also  more  hardy  and  industrious  than  those  living 
nearer  the  equator.  This  in  all  probability  arises  from  their 
salubrious  climate,  and  the  comparative  sterility  of  their  soil 
rendering  them  dependent  upon  the  cultivation  of  the  ground 
for  the  yam,  the  arum,  and  the  sweet  potato,  their  chief  articles 
of  food.  Though,  like  all  undisciplined  races,  the  Sandwich 
Islanders  [Hawaiians]  have  proved  deficient  in  firm  and  steady 
perseverance,  they  manifest  considerable  intellectual  capability. 
Their  moral  character,  when  first  visited  by  Europeans,  was  not 
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superior  to  that  of  other  islanders;  and  excepting  when  improved 
and  preserved  by  the  influence  of  Christianity,  it  has  suffered 
much  from  the  vices  of  intemperance  and  licentiousness 
introduced  by  foreigners.  Polygamy  prevailed  among  the  chiefs 
and  rulers,  and  women  were  subject  to  all  the  humiliations  of 
the  tabu  system,  which  subjected  them  to  many  privations,  and 
kept  them  socially  in  a  condition  of  inferiority  to  the  other  sex. 
Infanticide  was  practised  to  some  extent,  the  children  destroyed 
being  chiefly  females.  Though  less  superstitious  than  the 
Tahitians,  the  idolatry  of  the  Sandwich  Islanders  was  equally 
barbarous  and  sanguinary,  as,  in  addition  to  the  chief  objects 
of  worship  included  in  the  mythology  of  the  other  islands,  the 
supernatural  beings  supposed  to  reside  in  the  volcanoes  and 
direct  the  action  of  subterranean  fires  rendered  the  gods  objects 
of  peculiar  terror.  Human  sacrifices  were  slain  on  several 
occasions,  and  vast  offerings  presented  to  the  spirits  supposed  to 
preside  over  the  volcanoes,  especially  during  the  periods  of 
actual  eruptions.  The  requisitions  of  their  idolatry  were  severe 
and  its  rites  cruel  and  bloody.  Grotesque  and  repulsive  wooden 
figures,  animals  and  the  bones  of  chiefs  were  the  objects  of 
worship.  Human  sacrifices  were  offered  whenever  a  temple 
was  to  be  dedicated,  or  a  chief  was  sick,  or  a  war  was  to  be  under- 

taken; and  these  occasions  were  frequent.  The  apprehensions 
of  the  people  with  regard  to  a  future  state  were  undefined,  but 
fearful.  The  lower  orders  expected  to  be  slowly  devoured  by 
evil  spirits,  or  to  dwell  with  the  gods  in  burning  mountains. 
The  several  trades,  such  as  that  of  fisherman,  the  tiller  of  the 

ground,  and  the  builder  of  canoes  and  houses,  had  each  their  pre- 
siding deities.  Household  gods  were  also  kept,  which  the  natives 

worshipped  in  their  habitations.  One  merciful  provision, 
however,  had  existed  from  time  immemorial,  and  that  was 
[the  puuhonuas]  sacred  inclosures,  places  of  refuge,  into  which 
those  who  fled  in  time  of  war,  or  from  any  violent  pursuer, 
might  enter  and  be  safe.  To  violate  their  sanctity  was  one  of 

the  greatest  crimes  of  which  a  man  could  be  guilty."  The  native 
religion  was  an  admixture  of  idolatry  and  hero-worship,  of  some 
ethical  hut  little  moral  force.  The  king  was  war  chief,  priest  and 

god  in 'one,  and  the  shocking  licence  at  the  death  of  a  king  was 
probably  due  to  the  feeling  that  all  law  or  restraint  was  annulled 

by  the  death  of  the  king — incarnate  law.  The  mythic  and 
religious  legends  of  the  people  were  preserved  in  chants,  handed 
down  from  generati9n  to  generation;  and  in  like  poetic  form 
was  kept  the  knowledge  of  the  people  of  botany,  medicine  and 
other  sciences.  Name-songs,  written  at  the  birth  of  a  chief, 
gave  his  genealogy  and  the  deeds  of  his  ancestors;  dirges  and 
love-songs  were  common.  These  were  without  rhyme  or  rhythm, 
but  had  alliteration  and  a  parallelism  resembling  Hebrew  poetry. 
Drums,  gourd  and  bamboo  flutes,and  a  kind  of  guitar,  were  known 

before  Cook's  day. 
When  the  islands  first  became  known  to  Europeans,  the 

Hawaiian  family  was  in  a  stage  including  both  polyandry 
and  polygyny,  and,  according  to  Morgan,  older  than  either: 
two  or  more  brothers,  with  their  wives,  or  two  or  more  sisters 
with  their  husbands,  cohabited  with  seeming  promiscuity. 

This  system  called  punalua  (a  word  which  in  the  modern  verna- 
cular means  merely  "  dear  friend  ")  was  first  brought  to  the 

attention  of  ethnologists  in  1871  by  Lewis  H.  Morgan  (who 
was  incorrect  in  many  of  his  premises)  and  was  made  the  basis 
of  his  second  stage,  the  punaluan,  in  the  evolution  of  the  family. 
These  conditions  did  not  last  long  after  the  coming  of  the  mission- 

aries. Descent  was  more  commonly  traced  through  the  female 
line.  As  regard  cannibalism,  it  appears  that  the  heart  and  liver 
of  the  human  victims  offered  in  the  temples  were  eaten  as  a 
religious  rite,  and  that  the  same  parts  of  any  prominent  warrior 
slain  in  battle  were  devoured  by  the  victor  chiefs,  who  believed 
that  they  would  thereby  inherit  the  valour  of  the  dead  man. 
Under  taboo  as  late  as  1819  women  were  to  be  put  to  death  if  they 
ate  bananas,  cocoa-nuts,  pork,  turtles  or  certain  fish.  In  the 
days  of  idolatry  the  only  dress  worn  by  the  men  was  a  narrow 
strip  of  cloth  wound  around  the  loins  and  passed  between  the 
legs.  Women  wore  a  short  petticoat  made  of  kapa  cloth  (already 
referred  to),  which  reached  from  the  waist  to  the  knee.  But  now 

the  common  class  of  men  wear  a  shirt  and  trousers;  the  better 
class  are  attired  in  the  European  fashion.  The  women  are  clad 
in  the  holoka,  a  loose  white  or  coloured  garment  .with  sleeves, 
reaching  from  the  neck  to  the  feet.  A  coloured  handkerchief 
is  twisted  around  the  head  or  a  straw  hat  is  worn.  Both  sexes 
delight  in  adorning  themselves  with  garlands  (Ids)  of  flowers  and 
necklaces  of  coloured  seeds.  The  Hawaiians  are  a  good-tempered, 
light-hearted  and  pleasure-loving  race.  They  have  many  games 
and  sports,  including  boxing,  wrestling  (both  in  and  out  of  water), 
hill-sliding,  spear-throwing,  and  a  game  of  bowls  played  with 
stone  discs.  Both  sexes  are  passionately  fond  of  riding.  They 
delight  to  be  in  the  water  and  swim  with  remarkable  skill  and 

ease.  In  the  exciting  sport  of  surf-riding,  which  always  astonishes 
strangers,  they  balance  themselves  lying,  kneeling  or  standing 
on  a  small  board  which  is  carried  landwards  on  the  curling  crest 
of  a  great  roller.  All  games  were  accompanied  by  gambling. 

Dances,  especially  the  indecent  hula,  "  danse  du  ventre,"  were 
favourite  entertainments. 

Even  at  the  time  when  they  were  first  known  to  Europeans, 

they  had  stone  and  lava  hatchets,  shark's-tooth  knives,  hard- 
wood spades,  kapa  cloth  or  paper,  mats,  fans,  fish-hooks  and  nets, 

woven  baskets,  &c.,  and  they  had  introduced  a  rough  sort  ol 
irrigation  of  the  inland  country  with  long  canals  from  highlands 
to  plains.  They  derived  their  sustenance  chiefly  from  pork 
and  fish  (both  fresh  and  dried),  from  seaweed  (limu),  and  from 
the  kalo  (Colocasia  antiquorum,  var.  esculenta),  the  banana, 

sweet  potato,  yam,  bread-fruit  and  cocoa-nut.  From  the  root 
of  the  kalo  is  made  the  national  dish  called  poi;  after  having  been 
baked  and  well  beaten  on  a  board  with  a  stone  pestle  it  is  made 
into  a  paste  with  water  and  then  allowed  to  ferment  for  a  few 
days,  when  it  is  ready  to  be  eaten.  One  of  the  table  delicacies 
of  former  days  was  a  particular  breed  of  dog  which  was  fed 
exclusively  on  poi  before  it  was  killed,  cooked  and  served.  Like 
other  South  Sea  Islanders  they  made  an  intoxicating  drink, 
awa  or  kava,  from  the  roots  of  the  Macropiper  latifolium  or 
Piper  methyslicum;  in  early  times  this  could  be  drunk  only  by 
nobles  and  priests.  The  native  dwellings  are  constructed  of 
wood,  or  occasionally  are  huts  thatched  with  grass  at  the  sides 
and  top.  What  little  cooking  is  undertaken  among  the  poorer 
natives  is  usually  done  outside.  The  oven  consists  of  a  hole 
in  the  ground  in  which  a  fire  is  lighted  and  stones  made  hot; 
and  the  fire  having  been  removed,  the  food  is  wrapped  up  in 
leaves  and  placed  in  the  hole  beside  the  hot  stones  and  covered 
up  until  ready;  or  else,  as  is  now  more  common,  the  cooking 
is  done  in  an  old  kerosene-oil  can  over  a  fire. 

The  Hawaiian  language  is  a  member  of  the  widely-diffused 
Malayo-Polynesian  group  and  closely  resembles  the  dialect  of 
the  Marquesas;  Hawaiians  and  New  Zealanders,  although 
occupying  the  most  remote  regions  north  and  south  at  which 
the  race  has  been  found,  can  understand  each  other  without 
much  difficulty.  Various  unsuccessful  attempts  have  been  made 

to  prove  the  language  Aryan  in  its  origin.  It  is  soft  and  har- 
monious, being  highly  vocalic  in  structure.  Every  syllable  is 

open,  ending  in  a  vowel  sound,  and  short  sentences  may  be 
constructed  wholly  of  vocalic  sounds.  The  only  consonants  are 
k,  I,  m,  n  and  p,  which  with  the  gently  aspirated  h,  the  five  vowels, 
and  the  vocalic  w,  make  up  all  the  letters  in  use.  The  letters  r 
and  /  have  been  discarded  in  favour  of  I  and  k,  as  expressing 

more  accurately  the  native  pronunciation,  so'  that,  for  example, 
taro,  the  former  name  of  the  Colocasia  plant,  is  now  kalo.  The 
language  was  not  reduced  to  a  written  form  until  after  the 
arrival  of  the  missionaries.  A  Hawaiian  spelling  book  was 
printed  in  1822;  in  1834  two  newspapers  were  founded;  and  in 
1839  the  first  translation  of  the  Bible  was  published. 

In  spite  of  moral  and  material  progress — indeed  largely  because 

of  changes  in  their  food,  clothing,  dwellings  and  of  other  "  advan- 
tages "  of  civilization — the  race  is  probably  dying  out.  Captain 

Cook  estimated  the  number  of  natives  at  400,000,  probably  an 

over-estimate;  in  1823  the  American  missionaries  estimated 
their  number  at  142,000;  the  census  of  1832  showed  the  popula- 

tion to  be  130,313;  the  census  of  1878  proved  that  the  number 
of  natives  was  no  more  than  44,088.  In  1890  they  numbered 
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34,436;  in  1900,  29,834,  a  decrease  of  4602  or  13-3%  within 
the  decade.  To  account  for  this  it  is  said  that  the  blood  of  the 

race  has  become  poisoned  by  the  introduction  of  foreign  dis- 
eases. The  women  are  much  less  numerous  than  the  men;  and 

the  married  ones  have  few  children  at  the  most;  two  out  of 
three  have  none.  Moreover,  the  mothers  appear  to  have  little 
maternal  instinct  and  neglect  their  offspring.  It  is,  however, 
thought  by  some  that  these  causes  are  now  diminishing  in  force, 

and  that  the  "  fittest  "  of  the  race  may  survive.  The  part- 
Hawaiians,  the  offspring  of  intermarriage  between  Hawaiian 
women  and  men  of  other  races,  increased  from  3420  in  1878  to 
6186  in  1890  and  7835  in  1900. 

The  pressing  demand  for  labour  created  by  the  Reciprocity  Treaty 
of  1875  with  the  United  States  led  to  great  changes  in  the  population 

of  the  Hawaiian  Islands.  It  became  the  policy  of  the 

Immlgra-  government  to  assist  immigrants  from  different  countries. 
Uoa-  In  1877  arrangements  were  made  for  the  importation  of 
Portuguese  families  from  the  Azores  and  Madeira,  and  during  the 
next  ten  years  about  7000  of  these  people  were  brought  to  the 
islands;  in  1906-1907  there  was  a  second  immigration  from  the 
Azores  and  Madeira  of  1325  people.  In  1900  the  total  number  of 
Portuguese  in  the  islands,  including  those  born  there,  was  not  far 
from  1 6,000,  about  2400  of  whom  were  employed  in  sugar  plantations. 
They  have  shown  themselves  to  be  industrious,  thrifty  and  law- 
abiding.  In  1907  2201  Spanish  immigrants  from  the  sugar  district 
about  Malaga  arrived  in  Hawaii,  and  about  the  same  number  of 
Portuguese  immigrated  in  the  same  year.  The  Board  of  Immigration, 
using  funds  contributed  by  planters,  was  very  active  in  its  efforts  to 
encourage  the  immigration  of  suitable  labourers,  but  the  general  im- 

migration law  of  1907  prohibited  the  securing  of  such  immigration 
through  contributions  from  corporations.  Persistent  efforts  have 
also  been  made  to  introduce  Polynesian  islanders,  as  being  of  a 
cognate  race  with  the  Hawaiians,  but  the  results  have  been  wholly 
unsatisfactory.  About  2000,  mainly  from  the  Gilbert  Islands, 
were  brought  in  at  the  expense  of  the  government  between  1878  and 
1884;  but  they  did  not  give  satisfaction  either  as  labourers  or  as 
citizens,  and  most  of  them  have  been  returned  to  their  homes. 
There  never  existed  any  treaty  or  labour  convention  between  Hawaii 
and  China.  In  early  days  a  limited  number  of  Chinese  settled  in 
the  islands,  intermarried  with  the  natives  and  by  their  industry 
and  economy  generally  prospered.  About  750  of  them  were  natural- 

ized under  the  monarchy.  The  first  importation  of  Chinese  labourers 
was  in  1852.  In  1878  the  number  of  Chinese  had  risen  to  5916. 
During  the  next  few  years  there  was  such  a  steady  influx  of  Chinese 
free  immigrants  that  in  the  spring  of  1881  the  Hawaiian  government 
sent  a  despatch  to  the  governor  of  Hong  Kong  to  stop  this  invasion. 
Again,  in  April  1883,  it  was  suddenly  renewed,  and  within  twenty 
days  five  steamers  arrived  from  Hong  Kong  bringing  2253  Chinese 
passengers,  followed  the  next  month  by  noo  more,  with  the  news 
that  several  thousand  more  were  ready  to  embark.  Accordingly, 
the  Hawaiian  government  sent  another  despatch  to  the  governor  of 
Hong  Kong,  refusing  to  permit  any  further  immigration  of  male 
Chinese  from  that  port.  Various  regulations  restricting  Chinese 
immigration  were  enacted  from  time  to  time,  until  in  1886  the 
landing  of  any  Chinese  passenger  without  a  passport  was  prohibited. 
The  number  of  Chinese  in  the  islands  had  then  risen  to  21,000. 
The  consent  of  the  Japanese  government  to  the  immigration  of  its 
subjects  to  Hawaii  was  obtained  with  difficulty  in  1884,  and  in  1886 
a  labour  convention  was  ratified.  Subsequently  the  increase  of 
the  Japanese  element  in  the  population  was  rapid.  It  rose  from  1 16 
in  1884  to  12,360  in  1890  and  24,400  in  1896.  Most  of  these  were 
recruited  from  the  lowest  classes  in  Japan.  Unlike  the  Chinese,  they 
show  no  inclination  to  intermarry  with  the  Hawaiians.  The  effect 
of  making  Hawaii  a  Territory  of  the  United  States  was  to  put  an 
end  to  all  assisted  immigration,  of  whatever  race,  and  to  exclude 
all  Chinese  labourers.  No  Chinese  labourer  is  allowed  to  enter  any 
other  Territory  of  the  Union  from  Hawaii;  and  the  act  of  Congress 

of  the  26th  of  February  1885,  "  to  prohibit  the  importation  and 
migration  of  foreigners  and  aliens  under  contract  or  agreement  to 
perform  labour  in  the  United  States,  its  Territories  and  the  District 

of  Columbia,"  and  the  amending  and  supplementary  acts,  are 
extended  to  it.  But  in  the  treaty  of  1894  between  the  United  States 
and  Japan  there  is  nothing  to  limit  the  free  immigration  of  Japanese ; 
and  several  companies  have  been  formed  to  promote  it.  The  system 
of  contract  labour,  which  was  abolished  by  the  act  of  Congress  in 
1900,  and  under  which  labourers  had  been  restrained  from  leaving 
their  work  before  the  end  of  the  contract  term,  concerned  few 
labourers  except  the  Japanese.  Various  methods  of  co-operation 
or  profit-sharing  are  in  successful  operation  on  some  plantations. 

An  interesting  sociological  problem  is  raised  by  the  presence  of 
the  large  Asiatic  element  in  the  population.  The  Japanese  and 
Koreans,  and  in  less  measure  the  Chinese,  act  as  domestic  servants, 
work  under  white  contractors  on  irrigating  ditches  and  reservoirs, 
do  most  of  the  plantation  labour  and  compete  successfully  with 
whites  and  native  islanders  in  all  save  skilled  urban  occupations, 

such  as  printing  and  the  manufacture  of  machinery.  The  '  Yellow 

Peril  "  is  considered  less  dangerous  in  Hawaii  than  formerly,  although 
it  was  used  as  a  political  cry  in  the  campaign  for  American  annexa- 

tion. No  success  met  the  apparently  well-meaning  efforts  of  the 
Central  Japanese  League  which  was  organized  in  November  and 
December  1903  to  promote  the  observance  of  law  and  order  by  the 
Japanese  in  the  islands,  who  assumed  a  too  independent  attitude  and 
felt  themselves  free  from  governmental  control  whether  Japanese 
or  American;  indeed,  after  the  League  had  been  in  operation 
for  a  year  or  more,  it  almost  seemed  that  it  contributed  to  industrial 
disorders  among  the  Japanese.  At  about  the  same  time  Japanese 
immigration  to  Hawaii  fell  off  upon  the  opening  of  now  fields  for 

colonization  by  the  Russo-Japanese  War,  and  Korean  immigration 
was  promoted  by  employers  on  the  islands.  From  the  first  of 
January  1903  to  the  3Oth  of  June  1905  Japanese  immigrants  num- 

bered 18,027;  Koreans  7388  (four  Koreans  to  every  ten  Japanese); 
but  in  the  last  twelve  months  of  this  same  period  there  were  4733 
Koreans  to  5941  Japanese  (eight  Koreans  to  every  ten  Japanese). 
Another  fact  which  is  possibly  contributing  to  the  solution  of  the 
problem  is  that  the  Japanese  are  leaving  the  islands  in  large  numbers 
as  compared  with  the  Koreans.  The  Japanese  leaving  Hawaii 
between  the  I4th  of  June  1900  and  the  jist  of  December  1905 
numbered  42,313,  o:  4284  more  than  the  number  of  Japanese 
immigrants  arriving  during  the  same  period.  The  corresponding 
figures  for  Koreans  during  the  same  period  are  as  follows:  number 
leaving  between  the  I4th  of  June  1900  and  the  3lst  of  December 
1905,  721,  or  6673  less  than  the  Korean  immigrants  for  the  same 
period.  The  acceleration  of  the  departure  of  the  Japanese  is  shown 
by  the  fact  that  in  the  eighteen  months  (July  1904  to  January  1906) 
occurred  19,114  of  the  42,313  departures  in  the  sixty-six  months 
from  July  1900  to  January  1906.'  After  1906,  owing  to  restrictions 
by  the  Japanese  government,  immigration  to  Hawaii  greatly  de- 

creased. At  the  same  time  the  number  of  departures  was  decreasing 
rapidly.  The  change  in  the  character  of  the  immigration  of  Japanese 
is  shown  by  the  fact  that  in  the  fiscal  year  1906-1907  the  ratio  of 
female  immigrants  to  males  was  as  I  to  8,  in  the  fiscal  year  1907- 
1908  it  was  as  I  to  2,  and  in  the  latter  year,  of  4593  births  in  the 
Territory,  2445  were  Japanese. 

Administration. — The  Hawaiian  Islands  are  governed  under 
an  Act  of  Congress,  signed  by  the  president  on  the  30th  of  April 
1900,  which  first  organized  them  as  a  Territory  of  the  United 
States.  The  legislature,  which  meets  biennially  at  Honolulu, 
consists  of  a  Senate  of  1 5  members  holding  office  for  four  years, 
and  a  House  of  Representatives  of  30  members  holding  office 
for  two  years.  In  order  to  vote  for  Representatives  or  Senators, 
the  elector  must  be  a  male  citizen  of  the  United  States  who  has 

attained  the  age  of  twenty-one  years,  has  lived  in  the  Territory 
not  less  than  one  year  preceding,  and  is  able  to  speak,  read  and 
write  the  English  or  Hawaiian  language.  No  person  is  allowed 
to  vote  by  reason  of  being  in  or  attached  to  the  army  or  navy. 
The  executive  power  is  vested  in  a  governor,  appointed  by  the 
president  and  holding  office  for  four  years.  He  must  not  be 
less  than  thirty-five  years  of  age  and  must  be  a  citizen  of  the 
Territory.  The  secretary  of  the  Territory  is  appointed  in  like 
manner  for  a  term  of  the  same  length.  The  governor  appoints, 
by  and  with  the  consent  of  the  Senate  of  the  Territory,  an 
attorney-general,  treasurer,  commissioner  of  public  lands, 
commissioner  of  agriculture  and  forestry,  superintendent  of 

public  works,  superintendent  of  public  instruction,  commissioners 
of  public  instruction,  auditor  and  deputy-auditor,  surveyor, 
high  sheriff,  members  of  the  board  of  health,  board  of  prison 
inspectors,  board  of  registration,  inspectors  of  election,  &c. 
All  such  officers  are  appointed  for  four  years  except  the  com- 

missioners of  public  instruction  and  the  members  of  the  said 

1  Large  numbers  of  Japanese  immigrants  have  used  the  Hawaiian 
Islands  merely  as  a  means  of  gaining  admission  at  the  mainland 
ports  of  the  United  States.  For,  as  the  Japanese  government 
would  issue  only  a  limited  number  of  passports  to  the  mainland  but 
would  quite  readily  grant  passports  to  Honolulu,  the  latter  were 
accepted,  and  after  a  short  stay  on  some  one  of  the  islands  the  im- 

migrants would  depart  on  a  "  coastwise  "  voyage  to  some  mainland 
port.  The  increasing  numbers  arriving  by  this  means,  however, 
provoked  serious  hostility  in  the  Pacific  coast  states,  especially  in 
San  Francisco,  and  to  remedy  the  difficulty  Congress  inserted  a 
clause  in  the  general  immigration  act  of  the  2Oth  of  February  1907 
which  provides  that  whenever  the  president  is  satisfied  that  passports 
issued  by  any  foreign  government  to  any  other  country  than  the 
United  States,  or  to  any  of  its  insular  possessions,  or  to  the  Canal 
Zone,  "  are  being  used  for  the  purpose  of  enabling  the  holders  to 
come  to  the  continental  territory  of  the  United  States  to  the  detri- 

ment of  labour  conditions  therein,"  he  may  refuse  to  admit  them. 
This  provision  has  been  successful  in  reducing  the  number  of  Japanese 
coming  to  the  mainland  from  Hawaii. 
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boards,  whose  terms  are  as  provided  by  the  laws  of  the  Territory ; 
all  must  be  citizens  of  the  Territory.  The  judicial  power  is 
vested  in  a  supreme  court,  5  circuit  courts,  and  29  district 
courts,  each  having  a  jurisdiction  corresponding  to  similar 
courts  in  each  state  in  the  Union;  and,  entirely  distinct  from 
these  territorial  courts,  Hawaii  has  a  United  States  district 
court.  A  Supplementary  Act  of  the  3rd  of  March  1905  provides 
that  writs  of  error  and  appeals  may  be  taken  from  the  Supreme 
Court  of  Hawaii  to  the  Supreme  Court  of  the  United  States 
"  in  all  cases  where  the  amount  involved  exclusive  of  costs  or 

value  exceeds  the  sum  of  five  thousand  dollars."  The  Territory 
was  without  the  forms  of  local  government  common  to  the 
United  States  until  1905,  when  the  Territorial  legislature  divided 

it  into  five  counties1  without,  however,  giving  to  them  the 
usual  powers  of  taxation.  Each  county  has  the  following 
officers:  a  board  of  supervisors,  a  clerk,  a  treasurer,  an  auditor, 
an  assessor  and  tax-collector,  a  sheriff  and  coroner,  and  an 
attorney.  The  members  (from  five  to  nine)  of  the  board  of 
supervisors  are  elected  by  districts  into  which  the  county  is 
divided,  usually  only  one  from  each.  All  county  officers  are 
elected  for  a  term  of  two  years.  The  act  of  1900  provides  for 
the  election  of  a  delegate  to  Congress,  and  prescribes  that  the 
delegate  shall  have  the  qualifications  necessary  for  membership 
in  the  Hawaiian  Senate,  and  shall  be  elected  by  voters  qualified 
to  vote  for  members  of  the  House  of  Representatives  of  Hawaii. 
As  usual,  the  delegate  has  a  right  to  take  part  in  the  debates  in 
the  national  House  of  Representatives,  but  may  not  vote. 

Charities. — The  principal  public  charity  of  the  Territory  is  the  leper 
asylum  on  a  peninsula  almost  10  sq.  ra.  in  area  on  the  N.  side  of  the 
island  of  Molokai.  A  steep  precipice  forms  a  natural  wall  between 
it  and  the  rest  of  the  island.  The  place  became  an  asylum  for  lepers 
and  the  caring  for  them  began  to  be  a  charity  under  government 
charge  in  1866;  but  conditions  here  were  at  first  unspeakably 
unhygienic,  their  improvement  being  largely  due  to  Father  Damien, 
who  devoted  himself  to  this  work  in  1873.  The  patients  are  almost 
exclusively  native  Hawaiians,  and  their  number  is  slowly  but  steadily 
decreasing;  in  1908  they  numbered  791,  and  there  were  at  Molokai 
46  non-leprous  helpers  and  27  officers  and  assistants,  including  the 
Roman  Catholic  brothers  and  sisters  in  charge  of  the  homes.  In 
1905  the  United  States  government  appropriated  $100,000  for  a 
hospital  station  and  laboratory  "  for  the  study  of  the  methods  of 
transmission,  cause  and  treatment  of  leprosy,"  and  $50,000  a  year for  their  maintenance;  the  station  and  laboratory  to  be  established 
when  the  territorial  government  should  have  ceded  to  the  United 
States  a  tract  of  I  sq.  m.  on  the  leper  reservation.  The  cession  was 
made  soon  afterward  by  the  territorial  government.  In  1907-1908 
a  home  for  non-leprous  boys  of  leprous  parents  was  established  at 
Honolulu.  Another  public  charity  of  Hawaii  is  the  general  free 
dispensary  maintained  by  the  territorial  government  at  Honolulu. 

Education. — Education  is  universal,  compulsory  and  free.  Every 
child  between  the  ages  of  six  and  fifteen  must  attend  either  a  public 
school  or  a  duly  authorized  private  school.  Consequently  the  per- 

centage of  illiteracy  is  extremely  low.  The  school  system  is  essenti- 
ally American  in  its  text -books  and  in  its  methods,  thanks  to  the 

foundations  laid  by  American  missionaries.  Between  1820  and  1824 
the  missionaries  taught  about  2000  natives  to  read.  Several  im- 

portant schools  were  founded  before  1840,  when  the  first  written 
laws  were  published.  Among  these  was  a  law  providing  for  com- 

pulsory education,  and  decreeing  that  no  illiterate  born  after  the 

beginning  of  Liholiho's  reign  should  hold  office,  and  that  no  illiterate man  or  woman,  born  after  the  same  date,  could  marry.  The  first 
Hawaiian  minister  of  public  instruction  was  the  Rev.  William 
Richards  (1792-1847),  who  held  office  from  1843  to  1847,  and  was 
followed  by  Richard  Armstrong  (1805-1860),  an  American  Presby- terian missionary,  the  father  of  General  S.  C.  Armstrong.  He  laid 
stress  on  the  importance  of  manual  and  industrial  training  during 
his  term  of  office  (1847-1855),  and  was  succeeded  by  a  board  of 
education  (1855-1865),  of  which  he  was  first  president;  then  an 
inspector-general  of  schools  was  appointed,  Judge  Abraham  For- 
nander  being  the  first  inspector;  in  1896  an  executive  department 
was  created  under  a  minister  of  public  instruction  and  six  com- 

1  These  are:  the  county  of  Hawaii,  consisting  of  the  island  of  the 
same  name;  the  county  of  Maui,  including  the  islands  of  Maui, 
Lanai  and  Kahoolawe,  and  the  greater  part  of  Molokai;  the  county 
of  Kalawao,  being  the  leper  settlement  on  Molokai;  the  city  and 
county  of  Honolulu  (created  from  the  former  county  of  Oahu  by 
an  act  of  1907,  which  came  into  effect  in  1909),  consisting  of  the 
island  of  Oahu  and  various  small  islands,  of  which  the  only  ones  of 
any  importance  are  the  Midway  Islands,  1232  m.  from  Honolulu, 
a  Pacific  cable  relay  station  and  a  post  of  the  U.S.  navy  marines; 
and  the  county  of  Kauai,  including  Kauai  and  Niihau  islands. 

missioners;  in  1900  a  superintendent  of  public  instruction  was 
first  appointed.  English  is  by  law  the  medium  of  instruction  in  all 
schools,  both  public  and  private,  although  other  languages  may  be 
taught  in  addition.  Formal  instruction  in  Hawaiian  ceased  in  1898. 
The  schools  are  in  session  forty  weeks  during  the  year.  In  1908  there 
were  154  public  schools  with  18,564  pupils  (27-06%  of  whom  were 
Japanese,  20-89%  Hawaiian,  I3'54%  part  Hawaiian,  18-72% 
Portuguese  and  10-63%  Chinese)  and  51  private  schools  with 
4881  pupils.  A  normal  school  has  been  established  at  Honolulu, 
with  a  practice  school  attached  to  it.  The  territorial  legislature  of 
1907  established  the  College  of  Agriculture  and  Mechanic  Arts  of  the 
Territory  of  Hawaii,  and  also  founded  a  public  library.  The  Hono- 

lulu high  school  does  excellent  work  and  has  beautiful  buildings  and 
grounds.  The  Lahainaluna  Seminary  on  west  Maui,  founded  in 
1831  as  a  training  school  for  teachers,  furnishes  instruction  to 
Hawaiian  boys  in  agriculture,  carpentry,  printing  and  mechanical 
drawing.  The  boys  in  the  industrial  school  (1902)  at  Waialee, 
on  the  island  of  Oahu,  are  taught  useful  trades.  The  teaching  of 
sewing  in  the  public  schools  has  met  with  great  success,  and  a  simple 
form  of  the  Swedish  sloid  was  introduced  into  many  of  the  schools 
in  1894.  Lace  work  was  introduced  into  the  public  schools  in  1903. 
But  the  best  industrial  instruction  is  furnished  by  the  independent 
schools,  among  which  the  Kamehameha  schools  take  the  first  place. 
They  were  founded  by  Mrs  Bernice  Pauahi  Bishop  (1831-1884), 
the  last  lineal  descendant  of  Kamehameha  I.,  who  left  her* extensive 
landed  estates  in  the  hands  of  trustees  for  their  support.  They  furnish 
a  good  manual  and  technical  training  to  Hawaiian  boys  and  girls, 
in  addition  to  a  primary  and  grammar  school  course  of  study,  and 
exert  a  strong  religious  influence.  There  are  six  boarding  schools  for 
Hawaiian  girls,  supported  by  private  resources.  The  most  advanced 
courses  of  study  are  offered  by  Oahu  College,  which  occupies  a 
beautiful  site  near  the  beach  just  E.  of  Honolulu;  it  was  founded 
in  1841  as  the  Punahou  School  for  missionaries'  children,  and  was 
chartered  as  Oahu  College  in  1852.  It  is  well  equipped  with  build- 

ings and  apparatus,  and  has  an  endowment  of  about  8300,000. 
Finance. — The  revenue  of  the  Territory  for  the  fiscal  year  ending 

the  3Oth  of  June  1908  amounted  to  $2,669,748-32,  of  which 
$640,051-42  was  the  proceeds  of  the  tax  on  real  estate,  $635,265-81 
was  the  proceeds  of  the  tax  on  personal  property ;  and  among  the 
larger  of  the  remaining  items  were  the  income  tax  ($266,241-74), 
waterworks  ($141,898-04),  public  lands  (sales,  $37,585-75;  revenue, 
$122,541-71)  and  licences  ($206,374-28).  On  the  3Oth  of  June  1908 
the  bonded  debt  of  the  Territory  was  $3,979,000;  there  was  on  hand 
net  cash,  without  floating  debt,  $677,648-48. 

History. — The  history  of  the  islands  before  their  discovery 
by  Captain  James  Cook,  in  1778,  is  obscure.2  This  famous 
navigator,  who  named  the  islands  in  honour  of  the  earl  of  Sand- 

wich, was  received  by  the  natives  with  many  demonstrations 
of  astonishment  and  delight;  and  offerings  and  prayers  were 
presented  to  him  by  their  priest  in  one  of  the  temples;  and 
though  in  the  following  year  he  was  killed  by  a  native  when  he 
landed  in  Kealakekua  Bay  in  Hawaii,  his  bones  were  preserved 
by  the  priests  and  continued  to  receive  offerings  and  homage 
from  the  people  until  the  abolition  of  idolatry.  At  the  time  of 

Cook's  visit  the  archipelago  seems  to  have  been  divided  into 
three  distinct  kingdoms:  Hawaii;  Oahu  and  Maui;  and  Lanai 
and  Molokai.  On  the  death  of  the  chief  who  ruled  Hawaii  at 

that  time  there  succeeded  one  named  Kamehameha  (1736-1819), 
who  appears  to  have  been  a  man  of  quick  perception  and  great 
force  of  character.  When  Vancouver  visited  the  islands  in  1792, 

he  left  sheep  and  neat  cattle,3  protected  by  a  ten  years'  taboo, 
and  laid  down  the  keel  of  a  European  ship  for  Kamehameha. 
Ten  or  twelve  years  later  Kamehameha  had  20  vessels  (of  25 
to  50  tons),  which  traded  among  the  islands.  He  afterwards 
purchased  others  from  foreigners.  Having  encouraged  a  warlike 
spirit  in  his  people  and  having  introduced  firearms,  Kamehameha 
attacked  and  overcame  the  chiefs  of  the  other  kingdoms  one  after 
another,  until  (in  1795)  he  became  undisputed  master  of  the  whole 

group.  He  made  John  Young  (c.  1775-1835)  and  Isaac  Davis, 
Americans  from  one  of  the  ships  of  Captain  Metcalf  which  visited 
the  island  in  1789,  his  advisers,  encouraged  trade  with  foreigners, 

2  Their  discovery  in  the  i6th  century  (in  1542  or  1555  by  Juan 
Gaetan,  or  in  1528  when  two  of  the  vessels  of  Alvaro  de  Saavedra 
were  shipwrecked  here  and  the  captain  of  one,  with  his  sister,  sur- 

vived and  intermarried  with  the  natives)  seems  probable,  because 
there  are  traces  of  Spanish  customs  in  the  islands;  and  they  are 
marked  in  their  correct  latitude  on  an  English  chart  of  1687,  which 
is  apparently  based  on  Spanish  maps;  a  later  Spanish  chart  (1743) 
gives  a  group  of  islands  10°  E.  of  the  true  position  of  the  Hawaiian Islands. 

•  The  first  horses  were  left  by  Captain  R.  J.  Cleveland  in  1803. 
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and  derived  from  its  profits  a  large  increase  of  revenue  as  well 
as  the  means  of  consolidating  his  power.  He  died  in  1819,  and 
was  succeeded  by  his  son,  Lilohilo,  or  Kamehameha  II.,  a  mild 

and  well-disposed  prince,  but  destitute  of  his  father's  energy. 
One  of  the  first  acts  of  Kamehameha  II.  was,  for  vicious  and 
selfish  reasons,  to  abolish  taboo  and  idolatry  throughout  the 
islands.  Some  disturbances  were  caused  thereby,  but  the 
insurgents  were  defeated. 

On  the  3ist  of  March  1820  missionaries  of  the  American  Board 

of  Commissioners  for  Foreign  Missions — two  clergymen,  two 
teachers,  a  physician,  a  farmer,  and  a  printer,  each  with  his 
wife — and  three  Hawaiians  educated  in  the  Cornwall  (Con- 

necticut) Foreign  Missionary  School,  arrived  from  America 
and  began  their  labours  at  Honolulu.  A  short  time  afterwards 
the  British  government  presented  a  small  schooner  to  the  king, 
and  this  afforded  an  opportunity  for  the  Rev.  William  Ellis, 
the  well-known  missionary,  to  visit  Honolulu  with  a  number 
of  Christian  natives  from  the  Society  Islands.  Finding  the 
language  of  the  two  groups  nearly  the  same,  Mr  Ellis,  who  had 
spent  several  years  in  the  southern  islands,  was  able  to  assist 
the  American  missionaries  in  reducing  the  Hawaiian  language 

to  a  written  form.  In  1825  the  ten  commandments  were  recog- 
nized by  the  king  as  the  basis  of  a  code  of  laws.  In  the  years 

1830-1845  the  educational  work  of  the  American  missionaries 
was  so  successful  that  hardly  a  native  was  unable  to  read  and 
write.  A  law  prohibiting  drunkenness  (1835)  was  followed  in 
1838  by  a  licence  law  and  in  1839  by  a  law  prohibiting  the 
importation  of  spirits  and  taxing  wines  fifty  cents  a  gallon;  in 
1840  another  prohibitory  law  was  enacted;  but  licence  laws 
soon  made  the  sale  of  liquor  common.  Missionary  effort  was 

particularly  fruitful  in  Hilo,  where  Titus  Coan  (1801-1882),  sent 
out  in  1835  by  the  American  Board  of  Commissioners  for  Foreign 
Missions,  worked  in  repeated  revivals,  induced  most  of  his 
church  members  to  give  up  tobacco  even,  and  received  prior  to 
1880  more  than  12,000  members  into  a  church  which  became 
self-supporting  and  sent  missions  to  the  Gilbert  Islands  and  the 

Marquesas.  In  1823  Keopuolani,  the  king's  mother,  was  baptized; 
and  on  a  single  Sunday  in  1838  Coan  baptized  1705  converts  at 
Hilo.  In  1864  the  American  Board  withdrew  its  control  of 
evangelical  work. 

In  1824  the  king  and  queen  of  the  Hawaiian  Islands  paid  a 
visit  to  England,  and  both  died  there  of  measles.  His  successor, 
Kamehameha  III.  ruled  from  1825  to  1854.  In  1839  Kame- 

hameha III.  signed  a  Bill  of  Rights  and  in  1840  he  promulgated 
the  first  constitution  of  the  realm;  in  1842  a  code  of  laws  was 
proclaimed;  by  1848  the  feudal  system  of  land  tenure  was 
completely  abolished;  the  first  legislature  met  in  1845  and  full 
suffrage  was  granted  in  1852,  but  in  1864  suffrage  was  restricted. 
Progress  was  at  times  interrupted  by  the  conduct  of  the  officers 
of  foreign  powers.  On  one  occasion  (July  1839)  French  officers 
abrogated  the  laws  (particularly  against  the  importation  of 
liquor),  dictated  treaties,  extorted  $20,000  and  by  force  of  arms 

procured  privileges  for  Roman  Catholic  1  priests  in  the  country; 
and  at  another  time  (February  1843)  a  British  officer,  Captain 

Paulet  of  the  "  Carysfort,"  went  so  far  as  to  take  possession  of 
Oahu  and  establish  a  commission  for  its  government.  The  act 
of  the  British  officer  was  disavowed  by  his  superiors  as  soon  as 
known. 

These  incidents  led  to  a  representation  on  the  part  of  the 
native  sovereign  to  the  governments  of  Great  Britain,  France 
and  the  United  States,  and  the  independence  of  the  islands 
(recognized  by  the  United  States  in  1842)  was  recognized  in 
1844  by  France  and  Great  Britain.  In  1844  John  Ricord,  an 
American  lawyer,  became  the  first  minister  of  foreign  affairs. 
A  new  constitution  came  into  effect  in  1852.  It  was  the  aim 
of  Kamehameha  III.  and  his  advisers  to  combine  the  native 
and  the  foreign  elements  under  one  government;  to  make 
the  king  the  sovereign  not  of  one  race  or  class,  but  of  all;  and  to 
extend  equal  and  impartial  laws  over  all  inhabitants  of  the 

1  The  first  Roman  Cathojic  priests  came  in  1827  and  were  banished 
in  1831,  but  returned  in  1837.  An  edict  of  toleration  in  1839  shortly 
preceded  the  visit  of  the  "  Artemise." 

country.  Kamehameha  IV.  and  his  queen,  Emma,  ruled  from 
1855  to  1863  and  were  succeeded  by  his  brother,  Kamehameha 
V.,  who  died  in  1872,  and  in  whose  reign  a  third  (and  a  re- 

actionary) constitution  went  into  effect  in  1864,  by  mere  royal 
proclamation.  Lunalilor  a  grandson  of  Kamehameha  I.,  was 
king  for  two  years,  and  in  1874,  backed  by  American  influence, 
Kalakaua  was  elected  his  successor,  in  preference  to  Queen 
Emma,  a  member  of  the  Anglican  Church  and  the  candidate 
of  the  pro-British  party.  Kalakaua  considered  residents  of 
European  or  American  descent  as  alien  invaders,  and  he  aimed 
to  restore  largely  the  ancient  system  of  personal  government, 
under  which  he  should  have  control  of  the  public  treasury.  On 
the  2nd  of  July  1878,  and  again  on  the  I4th  of  August  1880, 
he  dismissed  a  ministry  without  assigning  any  reason,  after 
it  had  been  triumphantly  sustained  by  a  test  vote  of  the  legis- 

lature. On  the  latter  occasion  he  appointed  C.  C.  Moreno, 
who  had  come  to  Honolulu  in  the  interest  of  a  Chinese  steam- 

ship company,  as  Premier  and  minister  of  foreign  affairs.  This 
called  forth  the  protest  of  the  representatives  of  Great  Britain, 
France  and  the  United  States,  and  aroused  such  opposition 
on  the  part  of  both  the  foreigners  and  the  better  class  of  natives 
that  the  king  was  obliged,  after  four  days  of  popular  excitement, 

to  remove  the  obnoxious  minister.  During  the  king's  absence 
on  a  tour  round  the  world  in  1881,  his  sister,  Mrs  Lydia  Dominis 
(b.  1838),  also  styled  Liliuokalani,  acted  as  regent.  After  his 
return  the  contest  was  renewed  between  the  so-called  National 
party,  which  favoured  absolution,  and  the  Reform  party,  which 
sought  to  establish  parliamentary  gcjvernment.  The  king  took 
an  active  part  in  the  elections,  and  used  his  patronage  to  the 
utmost  to  influence  legislation.  For  three  successive  sessions 
a  majority  of  the  legislature  was  composed  of  office-holders, 
dependent  on  the  favour  of  the  executive.  Among  the  measures 
urged  by  the  king  and  opposed  by  the  Reform  party  were  the 
project  of  a  ten-million  dollar  loan,  chiefly  for  military  purposes; 
the  removal  of  the  prohibition  of  the  sale  of  alcoholic  liquor  to 
Hawaiians,  which  was  carried  in  1882;  the  licensing  of  the  sale 
of  opium;  the  chartering  of  a  lottery  company;  the  licensing 
of  kahunas,  or  medicine  men,  &c.  Systematic  efforts  were 
made  to  turn  the  constitutional  question  into  a  race  issue,  and 

the  party  cry  was  raised  of  "  Hawaii  for  Hawaiians."  Adroit 
politicians  flattered  the  king's  vanity,  defended  his  follies  and 
taught  him  how  to  violate  the  spirit  of  the  constitution  while 
keeping  the  letter  of  the  law.  From  1882  till  1887  his  prime 
minister  was  Walter  Murray  Gibson  (1823-1888),  a  singular  and 
romantic  genius,  a  visionary  adventurer  and  a  shrewd  politician, 
who  had  been  imprisoned  by  the  Dutch  government  in  Batavia 
in  1852  on  a  charge  of  inciting  insurrection  in  Sumatra,  and  had 
arrived  at  Honolulu  in  1861  with  the  intention  of  leading  a 
Mormon  colony  to  the  East  Indies.  To  exalt  his  royal  dignity, 
which  was  lowered,  he  thought,  by  his  being  only  an  elected 
king,  Kalakaua  caused  himself  to  be  crowned  with  imposing 
ceremonies  on  the  ninth  anniversary  of  his  election  (Feb.  12, 1883). 

Kalakaua  was  now  no  longer  satisfied  with  being  merely 

king  of  Hawaii,  but  aspired  to  what  was  termed  the  "  Primacy 
of  the  Pacific."  Accordingly  Mr  Gibson  addressed  a  protest  to 
the  great  powers,  deprecating  any  further  annexation  of  the 
islands  of  the  Pacific  Ocean,  and  claiming  for  Hawaii  the  ex- 

clusive right  "  to  assist  them  in  improving  their  political  and 
social  condition."  In  pursuance  of  this  policy,  two  commissioners 
were  sent  to  the  Gilbert  Islands  in  1883  to  prepare  the  way  for 
a  Hawaiian  protectorate.  On  the  23rd  of  December  1886  Mr 
J.  E.  Bush  was  commissioned  as  minister  plenipotentiary  to  the 
king  of  Samoa,  the  king  of  Tonga  and  the  other  independent 
chiefs  of  Polynesia.  He  arrived  in  Samoa  on  the  3rd  of  January 
1887,  and  remained  there  six  months,  during  which  time  he 
concluded  a  treaty  of  alliance  with  Malietoa,  which  was  ratified 

by  his  government.  The  "  Explorer,"  a  steamer  of  170  tons, 
which  had  been  employed  in  the  copra  trade,  was  purchased  for 

$20,000,  and  refitted  as  a  man-of-war,  to  form  the  "  nest-egg  " 
of  the  future  Hawaiian  navy.  She  was  renamed  the  "  Kaim- 
iloa,"  and  was  despatched  to  Samoa  on  the  i7th  of  May  1887 
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to  strengthen  the  hands  of  the  embassy.  As  R.  L.  Stevenson 

wrote:  "  The  history  of  the  '  Kaimiloa  '  is  a  story  of  debauchery, 
mutiny  and  waste  of  government  property."  At  length  the 
intrigues  of  the  Hawaiian  embassy  gave  umbrage  to  the  German 
government,  and  it  was  deemed  prudent  to  recall  it  to  Honolulu 
in  July  1887.  Meanwhile  a  reform  league  had  been  formed  to 
stop  the  prevailing  misrule  and  extravagance;  it  was  supported 

by  a  volunteer  military  force,  the  "  Honolulu  Rifles."  The 
king  carried  through  the  legislature  of  1886  a  bill  for  an  opium 
licence,  as  well  as  a  Loan  Act,  under  which  a  million  dollars  were 
borrowed  in  London.  Under  his  influence  the  Hale  Naua 

Society  was  organized  in  1886  for  the  spread  of  idolatry  and 

king-worship;  and  in  the  same  year  a  "Board  of  Health" 
was  formed  which  revived  the  vicious  practices  of  the  kahunas 
or  medicine-men. 

The  king's  acceptance  of  two  bribes — one  of  $75,000  and 
another  of  $80,000  for  the  assignment  of  an  opium  licence — 
precipitated  the  revolution  of  1887.  An  immense  mass  meeting 
was  held  on  the  30th  of  June,  which  sent  a  committee  to  the 
king  with  specific  demands  for  radical  reforms.  Finding  himself 
without  support,  he  yielded  without  a  struggle,  dismissed  his 
ministry  and  signed  a  constitution  on  the  7th  of  July  1887, 
revising  that  of  1864,  and  intended  to  put  an  end  to  personal 
government  and  to  make  the  cabinet  responsible  only  to 

the  legislature;  this  was  called  the  "  bayonet  constitution," 
because  it  was  so  largely  the  result  of  the  show  of  force  made  by 
the  Honolulu  Rifles.  By  its  terms  office-holders  were  made 
ineligible  for  seats  in  the  legislature,  and  no  member  of  the 
legislature  could  be  appointed  to  any  civil  office  under  the 
government  during  the  term  for  which  he  had  been  elected. 
The  members  of  the  Upper  House,  instead  of  being  appointed 
by  the  king  tor  life,  were  henceforth  to  be  elected  for  terms  of 
six  years  by  electors  possessing  a  moderate  property  qualification. 

The  remainder  of  Kalakaua's  reign  teemed  with  intrigues 
and  conspiracies  to  restore  autocratic  rule.  One  of  these 

came  to  a  head  on  the  3oth  of  July  1889,  but  this  "  Wilcox 
rebellion,"  led  by  R.  W.  Wilcox,  a  half-breed,  educated  in 
Italy,  and  a  friend  of  the  king  and  of  his  sister,  was  promptly 
suppressed.  Seven  of  the  insurgents  were  killed  and  a  large 
number  wounded.  For  his  health  the  king  visited  California 

in  the  United  States  cruiser  "  Charleston  "  in  November  1890, 
and  died  on  the  2Oth  of  January  1891  in  San  Francisco.  On 
the  zgth  of  January  at  noon  his  sister,  the  regent,  took  the  oath 
to  maintain  the  constitution  of  1887,  and  was  proclaimed  queen, 
under  the  title  of  Liliuokalani. 

The  history  of  her  reign  shows  that  it  was  her  constant  purpose 
to  restore  autocratic  government.  The  legislative  session  of 
1892,  during  which  four  changes  of  ministry  took  place,  was 
protracted  to  eight  months  chiefly  by  her  determination  to 
carry  through  the  opium  and  lottery  bills  and  to  have  a  pliable 
cabinet.     She  had  a  new  constitution  drawn  up,  practically 
providing  for  an  absolute  monarchy,  and  disfranchising  a  large 
class  of  citizens  who  had  voted  since  1887;  this  constitution 
(drawn  up,  so  the  royal  party  declared,  in  reply  to  a  petition 
signed  by  thousands  of  natives)  she  undertook  to  force  on  the 
country  after  proroguing  the  legislature  on  the  i4th  of  January 
1893,  but  her  ministers  shrank  from  the  responsibility  of  so 
revolutionary  an  act,  and  with  difficulty  prevailed  upon  her  to 
postpone  the  execution  of  her  design.     An  uprising  similar  to 
that  of  1887  declared  the  monarchy  forfeited  by  its  own  act. 
A  third  party  proposed  a  regency  during  the  minority  of  the 
heir-apparent,  Princess  Kaiulani,  but  in  her  absence  this  scheme 
found  few  supporters.     A  Committee  of  Safety  was  appointed 
at  a  public  meeting,  which  formed  a  provisional  government 
and  reorganized  the  volunteer  military  companies,  which  had 

been  disbanded  in  1890.     Its  leading  spirits  were  the  "  Sons  of 
Missionaries  "  (as  E.  L.  Godkin  styled  them),  who  were  accused 
of  using  their  knowledge  of  local  affairs  and  their  inherited 

prestige  among  the  natives  for  private  ends — of  founding  a 
"  Gospel  Republic  "  which  was  actually  a  business  enterprise. 
The  provisional  government  called  a  mass  meeting  of  citizens, 
which  met  on  the  afternoon  of  the  6th  and  ratified  its  action. 

The  United  States  steamer  "  Boston,"  which  had  unexpectedly 
arrived  from  Hilo  on  the  I4th,  landed  a  small  force  on  the 
evening  of  the  i6th,  at  the  request  of  the  United  States  minister, 
Mr  J.  L.  Stevens,  and  a  committee  of  residents,  to  protect  the 
lives  and  property  of  American  citizens  in  case  of  riot  or  in- 

cendiarism. On  the  1 7th  the  Committee  of  Safety  took  possession 
of  the  government  building,  and  issued  a  proclamation  declaring 
a  monarchy  to  be  abrogated,  and  establishing  a  provisional 

government,  to  exist  "  until  terms  of  union  with  the  United 
States  of  America  shall  have  been  negotiated  and  agreed  upon." 
Meanwhile  two  companies  of  volunteer  troops  arrived  and 
occupied  the  grounds.  By  the  advice  of  her  ministers,  and  to 
avoid  bloodshed,  the  queen  surrendered  under  protest,  in  view 
of  the  landing  of  United  States  troops,  appealing  to  the  govern- 

ment of  the  United  States  to  reinstate  her  in  authority.  A 
treaty  of  annexation  was  negotiated  with  the  United  States 
during  the  next  month,  just  before  the  close  of  President 

Benjamin  Harrison's  administration,  but  it  was  withdrawn 
on  the  gth  of  March  1893  by  President  Harrison's  successor, 
President  Cleveland,  who  then  despatched  James  H.  Blount 

1837-1903)  of  Macon,  Georgia,  as  commissioner  paramount, 
to  investigate  the  situation  in  the  Hawaiian  Islands.  On 

receiving  Blount's  report  to  the  effect  that  the  revolution  had 
been  accomplished  by  the  aid  of  the  United  States  minister 

and  by  the  landing  of  troops  from  the  "  Boston,"  President 
Cleveland  sent  Albert  Sydney  Willis  (1843-1897)  of  Kentucky 
to  Honolulu  with  secret  instructions  as  United  States  minister. 

Willis  with  much  difficulty  and  delay  obtained  the  queen's 
promise  to  grant  an  amnesty,  and  made  a  formal  demand  on  the 
provisional  government  for  her  reinstatement  on  the  igth  of 
December  1893.  On  the  23rd  President  Sanford  B.  Dole  sent 
a  reply  to  Wiliis,  declining  to  surrender  the  authority  of  the 
provisional  government  to  the  deposed  queen.  The  United 
States  Congress  declared  against  any  further  intervention  by 
adopting  on  the  3  ist  of  May  1894  the  Turpie  Resolution.  On  the 
3oth  of  May  1894  a  convention  was  held  to  frame  a  constitution 
for  the  republic  of  Hawaii,  which  was  proclaimed  on  the  ath  of 
July  following,  with  S.  B.  Dole  as  its  first  president.  Toward 
the  end  of  the  same  year  a  plot  was  formed  to  overthrow  the 
republic  and  to  restore  the  monarchy.  A  cargo  of  arms  and 
ammunition  from  San  Francisco  was  secretly  landed  at  a  point 
near  Honolulu,  where  a  company  of  native  royalists  were 
collected  on  the  6th  of  January  1895,  intending  to  capture  the 
government  buildings  by  surprise  that  night,  with  the  aid  of 
their  allies  in  the  city.  A  premature  encounter  with  a  squad 
of  police  alarmed  the  town  and  broke  up  their  plans.  There 
were  several  other  skirmishes  during  the  following  week,  resulting 
in  the  capture  of  the  leading  conspirators,  with  most  of  their 
followers.  The  ex-queen,  on  whose  premises  arms  and  am- 

munition and  a  number  of  incriminating  documents  were 
found,  was  arrested  and  was  imprisoned  for  nine  months  in  the 
former  palace.  On  the  24th  of  January  1895  she  formally 
renounced  all  claim  to  the  throne  and  took  the  oath  of  allegiance 

to  the  republic.  The  ex-queen  and  forty-eight  others  were 
granted  conditional  pardon  on  the  7th  of  September,  and  on 

the  following  New  Year's  Day  the  remaining  prisoners  were 
set  at  liberty. 

On  the  inauguration  of  President  McKinley,  in  March  1897, 
negotiations  with  the  United  States  were  resumed,  and  on  the 
1 6th  of  June  a  new  treaty  of  annexation  was  signed  at  Washington. 
As  its  ratification  by  the  Senate  had  appeared  to  be  uncertain, 
extreme  measures  were  taken:  the  Newlands  joint  resolution, 

by  which  the  cession  was  "accepted,  ratified  and  confirmed," 
was  passed  by  the  Senate  by  a  vote  of  42  to  21  and  by  the 
House  of  Representatives  by  a  vote  of  209  to  91,  and  was 
signed  by  the  president  on  the  7th  of  July  1898.  The  formal 
transfer  of  sovereignty  took  place  on  the  i2th  of  August  1898, 
when  the  flag  of  the  United  States  (the  same  flag  hauled  down 
by  order  of  Commissioner  Blount)  was  raised  over  the  Executive 
Building  with  impressive  ceremonies. 

The  sovereigns  of  the  monarchy,  the  president  of  the  republic 
and  the  governors  of  the  Territory  up  to  1910  were  as  follows: 
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93 Sovereigns:  Kamehameha  I.,  1795-1819;  Kamehameha  II., 

1819-1824;  Kaahumanu  (regent),  1824-1832;  Kamehameha 
III.,  1832-1854;  Kamehameha  IV.,  1855-1863;  Kamehameha 
V.,  1863-1872;  Lunalilo,  1873-1874;  Kalakaua,  1874-1891; 
Liliuokalani,  1891-1893.  President:  Sanford  B.  Dole,  1893- 
1898.  Governors:  S.  B.  Dole,  1898-1904;  George  R.  Carter, 
1904-1907;  W.  F.  Frear,  1907. 
AUTHORITIES. — Consult  the  bibliography  in  Adolf  Marcuse,  Die 

hawaiischen  Inseln  (Berlin,  1894);  A.  P.  C.  Griffen,  List  of  Books 
relating  to  Hawaii  (Washington,  1898);  C.  E.  Dutton,  Hawaiian 
Volcanoes,  in  the  fourth  annual  report  of  the  United  States  Geological 
Survey  (Washington,  1884);  J.  D.  Dana,  Characteristics  of  Volcanoes 
with  Contribution  of  Facts  and  Principles  from  the  Hawaiian  Islands 
(New  York,  1890);  W.  H.  Pickering,  Lunar  and  Hawaiian  Physical 
Features  compared  (1906) ;  C.  H.  Hitchcock,  Hawaii  and  its  Volcanoes 
(Honolulu,  1909);  Augustin  Kramer,  Hawaii,  Ostmikronesien 
und  Samoa  (Stuttgart,  1906);  Sharp,  Fauna  (London,  1899); 
Walter  Maxwell,  Lavas  and  Soils  of  the  Hawaiian  Islands 
(Honolulu,  1898);  W.  Hillebrand,  Flora  of  the  Hawaiian  Islands 
(London,  1888);  G.  P.  Wilder,  Fruits  of  the  Hawaiian  Islands 
(3  vols.,  Honolulu,  1907);  H.  W.  Henshaw,  Birds  of  the  Hawaiian 
Islands  (Washington,  1902);  A.  Fornander,  Account  of  the  Poly- 

nesian Race  and  the  Ancient  History  of  the  Hawaiian  People  to  the 
Times  of  Kamehameha  I.  (3  vols.,  London,  1878-1885);  W.  D. 
Alexander,  A  Brief  History  of  the  Hawaiian  People  (New  York, 
1899) ;  C.  H.Forbes-Lindsay,  American  Insular  Possessions  (Phila- 

delphia, 1906) ;  Jos6  de  Olivares,  Our  Islands  and  their  People  (New 
York,  1899);  J.  A.  Owen,  Story  of  Hawaii  (London,  1898);  E.  J. 
Carpenter,  America  in  Hawaii  (Boston,  1899);  W.  F.  Blackman, 
The  Making  of  Hawaii,  a  Study  in  Social  Evolution  (New  York, 
1899),  with  bibliography;  T.  G.  Thrum,  Hawaiian  Almanac  and 
Annual  (Honolulu);  Lucien  Young,  The  Real  Hawaii  (New  York, 

1899),  written  by  a  lieutenant  of  the  "  Boston,"  an  ardent  defender 
of  Stevens;  Liliuokalani,  Hawaii's  Story  (Boston,  1898);  C.  T. 
Rodgers,  Education  in  the  Hawaiian  Islands  (Honolulu,  1897); 
Henry  E.  Chambers,  Constitutional  History  of  Hawaii  (Baltimore, 
1896),  in  Johns  Hopkins  University  Studies;  W.  Ellis,  Tour  Around 
Hawaii  (London,  1829);  J.  J.  Jarves,  History  of  the  Sandwich  Islands 
(Honolulu,  1847);  H.  Bingham,  A  Residence  of  Twenty-one  Years 
in  the  Sandwich  Islands  (Hartford,  1848);  Isabella  Bird,  Six  Months 
in  the  Sandwich  Islands  (New  York,  1881);  Adolf  Bastian,  Zur 
Kenntnis  Hawaiis  (Berlin,  1883) ;  the  annual  Reports  of  the  governor 
of  Hawaii,  of  the  Hawaii  Agricultural  Experiment  Station,  of  the 

Hawaiian  Sugar  Planters'  Experiment  Station,  of  the  Board  of 
Commissioners  on  Agriculture  and  Forestry,  and  of  the  Hawaii 
Promotion  Committee;  and  the  Papers  of  the  Hawaiian  Historical 
Society. 

HAWARDEN  (pronounced  Harden,  Welsh  Penarldg),  a 
market-town  of  Flintshire,  North  Wales,  6  m.  W.  of  Chester, 
on  a  height  commanding  an  extensive  prospect;  connected 
by  a  branch  with  the  London  &  North- Western  railway.  Pop. 
(1901),  5372.  It  lies  in  a  coal  district,  with  clay  beds  near. 
Coarse  earthenware,  draining  tiles  and  fire-clay  bricks  are  the 
chief  manufactures.  The  Maudes  take  the  title  of  viscount 

from  the  town.  Hawarden  castle— built  in  1752,  added  to  and 
altered  in  the  Gothic  style  in  1814 — stands  in  a  fine  wooded 
park  near  the  old  castle  of  the  same  name,  which  William  the 
Conqueror  gave  to  his  nephew,  Hugh  Lupus.  It  was  taken  in 
1282  by  Dafydd,  brother  of  Llewelyn,  prince  of  Wales,  destroyed 
by  the  Parliamentarians  in  the  Civil  War,  and  came  into  the 
possession  of  Sergeant  Glynne,  lord  chief  justice  of  England 
under  Cromwell.  The  last  baronet,  Sir  Stephen  R.  Glynne, 
dying  in  1874,  Castell  Penarlag  passed  to  his  brother-in-law, 
William  Ewart  Gladstone.  St  Deiniol  church,  early  English, 
was  restored  in  1857  and  1878.  There  are  also  a  grammar 
school  (1606),  a  Gladstone  golden-wedding  fountain  (1889),  and 
St  Deiniol's  Hostel  (with  accommodation  for  students  and  an 
Anglican  clerical  warden);  west  of  the  church,  on  Truman's 
hill,  is  an  old  British  camp. 
HAWAWIR  (HAUHAUIN),  an  African  tribe  of  Semitic  origin, 

dwelling  in  the  Bayuda  desert,  Anglo-Egyptian  Sudan.  They 
are  found  along  the  road  from  Debba  to  Khartum  as  far  as 
Bir  Gamr,  and  from  Ambigol  to  Wadi  Bishara.  They  have 
adopted  none  of  the  negro  customs,  such  as  gashing  the  cheeks 
or  elaborate  hairdressing.  They  own  large  herds  of  oxen,  sheep 
and  camels. 

HAWEIS,  HUGH  REGINALD  (1838-1901),  English  preacher 
and  writer,  was  born  at  Egham,  Surrey,  on  the  3rd  of  April 
1838.  On  leaving  Trinity  College,  Cambridge,  he  travelled  in 

Italy  and  served  under  Garibaldi  in  1860.  On  his  return  to- 
England  he  was  ordained  and  held  various  curacies  in  London, 

becoming  in  1866  incumbent  of  St  James's,  Marylebone.  His 
unconventional  methods  of  conducting  the  service,  combined 
with  his  dwarfish  figure  and  lively  manner,  soon  attracted 
crowded  congregations.  He  married  Miss  M.  E.  Joy  in  1866, 
and  both  he  and  Mrs  Haweis  (d.  1898)  contributed  largely  to 
periodical  literature  and  travelled  a  good  deal  abroad.  Haweis 
was  Lowell  lecturer  at  Boston,  U.S.A.,  in  1885,  and  represented 
the  Anglican  Church  at  the  Chicago  Parliament  of  Religions  in 
1893.  He  was  much  interested  in  music,  and  wrote  books  on 
violins  and  church  bells,  besides  contributing  an  article  to  the 
gth  edition  of  the  Encyclopaedia  Britannica  on  bell-ringing. 
His  best-known  book  was  Music  and  Morals  (3rd  ed.,  1873); 

and  for  a  time  he  was  editor  of  Cassell's  Magazine.  He  also 
wrote  five  volumes  on  Christ  and  Christianity  (a  popular  church 

history,  1886-1887).  Other  writings  include  Trawl  and  Talk 
(1896),  and  similar  chatty  and  entertaining  books.  He  died  on 
the  29th  of  January  1901. 

HAWES,  STEPHEN  (fl.  1502-1521),  English  poet,  was  probably 
a  native  of  Suffolk,  and,  if  his  own  statement  of  his  age  may  be 
trusted,  was  born  about  1474.  He  was  educated  at  Oxford, 
and  travelled  in  England,  Scotland  and  France.  On  his  return 

his  various  accomplishments,  especially  his  "  most  excellent 
vein  "  in  poetry,  procured  him  a  place  at  court,  He  was  groom 
of  the  chamber  to  Henry  VII.  as  early  as  1502.  He  could  repeat 
by  heart  the  works  of  most  of  the  English  poets,  especially  the 
poems  of  John  Lydgate,  whom  he  called  his  master.  He  was 

still  living  in  1521,  when  it  is  stated  in  Henry  VIII. 's  household 
accounts  that  £6,  135.  4d.  was  paid  "  to  Mr  Hawes  for  his 
play,"  and  he  died  before  1530,  when  Thomas  Field,  in  his 
"  Conversation  between  a  Lover  and  a  Jay,"  wrote  "  Yong 
Steven  Hawse,  whose  soule  God  pardon,  Treated  of  love  so 

clerkly  and  well."  His  capital  work  is  The  Passetyme  of  Pleasure, 
or  the  History  of  Graunde  Amour  and  la  Bel  Pucel,  conteining 

the  knowledge  of  the  Seven  Sciences  and  the  Course  of  Man's  Life 
in  this  Worlde,  printed  by  Wynkyn  de  Worde,  1509,  but  finished 
three  years  earlier.  It  was  also  printed  with  slightly  varying 
titles  by  the  same  printer  in  1517,  by  J.  Wayland  in  1554,  by 

Richard  Tottel  and  by  John  Waley  in  1555.  Tottel's  edition 
was  edited  by  T.  Wright  and  reprinted  by  the  Percy  Society 

in  1845.  The  poem  is  a  long  allegory  in  seven-lined  stanzas  of 
man's  life  in  this  world.  It  is  divided  into  sections  after  the 
manner  of  the  Morte  Arthur  and  borrows  the  machinery  of 
romance.  Its  main  motive  is  the  education  of  the  knight, 
Graunde  Amour,  based,  according  to  Mr  W.  J.  Courthope 
{Hist,  of  Eng.  Poetry,  vol.  i.  382),  on  the  Marriage  of  Mercury  and 
Philology,  by  Martianus  Capella,  and  the  details  of  the  description 
prove  Hawes  to  have  been  well  acquainted  with  medieval  systems 
of  philosophy.  At  the  suggestion  of  Fame,  and  accompanied 
by  her  two  greyhounds,  Grace  and  Governance,  Graunde  Amour 

starts  out  in  quest  of  La  Bel  Pucel.  He  first  visits  the  Tower  of  • 
Doctrine  or  Science  where  he  acquaints  himself  with  the  arts  of 

grammar,  logic,  rhetoric  and  arithmetic.  After  a  long  dis- 
putation with  the  lady  in  the  Tower  of  Music  he  returns  to  his 

studies,  and  after  sojourns  at  the  Tower  of  Geometry,  the  Tower 
of  Doctrine,  the  Castle  of  Chivalry,  &c.,  he  arrives  at  the  Castle 
of  La  Bel  Pucel,  where  he  is  met  by  Peace,  Mercy,  Justice, 
Reason  and  Memory.  His  happy  marriage  does  not  end  the 
story,  which  goes  on  to  tell  of  the  oncoming  of  Age,  with  the 
concomitant  evils  of  Avarice  and  Cunning.  The  admonition 
of  Death  brings  Contrition  and  Conscience,  and  it  is  only  when 
Remembraunce  has  delivered  an  epitaph  chiefly  dealing  with 

the  Seven  Deadly  Sins,  and  Fame  has  enrolled  Graunde  Amour's 
name  with  the  knights  of  antiquity,  that  we  are  allowed  to  part 
with  the  hero.  This  long  imaginative  poem  was  widely  read 
and  esteemed,  and  certainly  exercised  an  influence  on  the  genius 
of  Spenser. 

The  remaining  works  of  Hawes  are  all  of  them  bibliographical 
rarities.  The  Conversyon  of  Swerers  (1509)  and  A  Joyfull  Medy- 
tacyon  to  all  Englonde,  a  coronation  poem  (1509),  was  edited  by 
David  Laing  for  the  Abbotsford  Club  (Edinburgh,  1865).  A 
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Compendyous  Story  .  .  .  called  the  Example  of  Vertu  (pr.  1512)  and 
the  Comfort  of  Lovers  (not  dated)  complete  the  list  of  his  extant 
work. 

See  also  G.  Saintsbury,  The  Flourishing  of  Romance  and  the  Rise  of 

Allegory  (Edin.  and  Lond.,  1897) ;  the  same  writer's  Hist,  of  English 
Prosody  (vol.  i.  1906);  and  an  article  by  W.  Murison  in  the  Cam- 

bridge History  of  English  Literature  (vol.  ii.  1908). 

HAWES,  WILLIAM  (1785-1846),  English  musician,  was  born 
in  London  in  1785,  and  was  for  eight  years  (1793-1801)  a  chorister 
of  the  Chapel  Royal,  where  he.  studied  music  chiefly  under  Dr 
Ayrton.  He  subsequently  held  various  musical  posts,  being  in 
1817  appointed  master  of  the  children  of  the  Chapel  Royal. 
He  also  carried  on  the  business  of  a  music  publisher,  and  was 
for  many  years  musical  director  of  the  Lyceum  theatre,  then 

devoted  to  English  opera.  In  the  last-named  capacity  (July 

23rd,  1824),  he  introduced  Weber's  Der  Freischiitz  for  the  first 
time  in  England,  at  first  slightly  curtailed,  but  soon  afterwards 

in  its  entirety.  Winter's  Interrupted  Sacrifice,  Mozart's  Cosi 
fan  tulle,  Marschner's  Vampyre  and  other  important  works 
were  also  brought  out  under  his  auspices.  Hawes  also  wrote 
or  compiled  the  music  for  numerous  pieces.  Better  were  his 
glees  and  madrigals,  of  which  he  published  several  collections. 
He  also  superintended  a  new  edition  of  the  celebrated  Triumph 
of  Oriana.  He  died  on  the  i8th  of  February  1846. 
HAWFINCH,  a  bird  so  called  from  the  belief  that  the  fruit 

of  the  hawthorn  (Crataegus  Oxyacantha)  forms  its  chief  food, 
the  Loxia  coccolhraustes  of  Linnaeus,  and  the  Coccothraustes 
vulgaris  of  modern  ornithologists,  one  of  the  largest  of  the  finch 
family  (Fringillidae),  and  found  over  nearly  the  whole  of  Europe, 
in  Africa  north  of  the  Atlas  and  in  Asia  from  Palestine  to  Japan. 

It  was  formerly  thought  to  be  only  an  autumnal  or  winter- 
visitor  to  Britain,  but  later  experience  has  proved  that,  though 
there  may  very  likely  be  an  immigration  in  the  fall  of  the  year, 
it  breeds  in  nearly  all  the  English  counties  to  Yorkshire,  and 
abundantly  in  those  nearest  to  London.  In  coloration  it  bears 
some  resemblance  to  a  chaffinch,  but  its  much  larger  size  and 
enormous  beak  make  it  easily  recognizable,  while  on  closer 

inspection  the  singular  bull-hook  form  of  some  of  its  wing-feathers 
will  be  found  to  be  very  remarkable.  Though  not  uncommonly 
frequenting  gardens  and  orchards,  in  which  as  well  as  in  woods 
it  builds  its  nest,  it  is  exceedingly  shy  in  its  habits,  so  as  seldom 
to  afford  opportunities  for  observation.  (A.  N.) 
HAWICK,  a  municipal  and  police  burgh  of  Roxburghshire, 

Scotland.  Pop.  (1891),  19,204;  (1901),  17,303.  It  is  situated 
at  the  confluence  of  the  Slitrig  (which  flows  through  the  town) 
with  the  Teviot,  10  m.  S.W.  of  Jedburgh  by  road  and  52!  m. 
S.E.  of  Edinburgh  by  the  North  British  railway.  The  name 

has  been  derived  from  the  O.  Eng.  heaih-wic,  "  the  village  on  the 
flat  meadow,"  or  haga-wic,  "  the  fenced-in  dwelling,"  the  Gadeni 
being  supposed  to  have  had  a  settlement  at  this  spot.  Hawick  is 
a  substantial  and  flourishing  town,  the  prosperity  of  which  dates 
from  the  beginning  of  the  igth  century,  its  enterprise  having 

won  for  it  the  designation  of  "  The  Glasgow  of  the  Borders." 
The  municipal  buildings,  which  contain  the  free  library  and 
reading-room,  stand  on  the  site  of  the  old  town  hall.  The 
Buccleuch  memorial  hall,  commemorating  the  5th  duke  of 
Buccleuch,  contains  the  Science  and  Art  Institute  and  a  museum 
rich  in  exhibits  illustrating  Border  history.  The  Academy 
furnishes  both  secondary  and  technical  education.  The  only 

church  of  historical  interest  is  that  of  St  Mary's,  the  third  of 
the  name,  built  in  1763.  The  first  church,  believed  to  have  been 
founded  by  St  Cuthbert  (d.  687),  was  succeeded  by  one  dedicated 
in  1214,  which  was  the  scene  of  the  seizure  of  Sir  Alexander 
Ramsay  of  Dalhousie  in  1342  by  Sir  William  Douglas.  The 
modern  Episcopal  church  of  St  Cuthbert  was  designed  by  Sir 
Gilbert  Scott.  The  Moat  or  Moot  hill  at  the  south  end  of  the 

town — an  earthen  mound  30  ft.  high  and  300  ft.  in  circumference 
— is  conjectured  to  have  been  the  place  where  formerly  the  court 
of  the  manor  met;  though  some  authorities  think  it  was  a 

primitive  form  of  fortification.  The  Baron's  Tower,  founded  in 
11 55  by  the  Lovels,  lords  of  Branxholm  and  Hawick,  and  after- 

wards the  residence  of  the  Douglases  of  Drumlanrig,  is  said  to 
have  been  the  only  building  that  was  not  burned  down  during 

the  raid  of  Thomas  Radcliffe,  3rd  earl  of  Sussex,  in  April  1570. 
At  a  later  date  it  was  the  abode  of  Anne,  duchess  of  Buccleuch 
and  Monmouth,  after  the  execution  of  her  husband,  James, 
duke  of  Monmouth  in  1585,  and  finally  became  the  Tower  Hotel. 
Bridges  across  the  Teviot  connect  Hawick  with  the  suburb  of 

Wilton,  in  which  a  public  park  has  been  laid  out,  and  St  Leonard's 
Park  and  race-course  are  situated  on  the  Common,  2  m.  S.W. 
The  town  is  governed  by  a  provost,  bailies  and  council,  and 
unites  with  Selkirk  and  Galashiels  (together  known  as  the 
Border  burghs)  to  send  a  member  to  parliament.  The  leading 
industries  are  the  manufacture  of  hosiery,  established  in  1771, 

and  woollens,  dating  from  1830,  including  blankets,  shepherd's 
plaiding  and  tweeds.  There  are,  besides,  tanneries,  dye  works, 
oil-works,  saw-mills,  iron-founding  and  engineering  works, 
quarries  and  nursery  gardens.  The  markets  for  live  stock  and 
grain  are  also  important. 

In  1537  Hawick  received  from  Sir  James  Douglas  of  Drum- 
lanrig a  charter  which  was  confirmed  by  the  infant  Queen  Mary 

in  1545,  and  remained  in  force  until  1861,  when  the  corporation 
was  reconstituted  by  act  of  parliament.  Owing  to  its  situation 
Hawick  was  often  imperilled  by  Border  warfare  and  maraud- 

ing freebooters.  Sir  Robert  Umfraville  (d.  1436),  governor  of 
Berwick,  burned  it  about  1417,  and  in  1562  the  regent  Moray 
had  to  suppress  the  lawless  with  a  strong  hand.  Neither  of 
the  Jacobite  risings  aroused  enthusiasm.  In  1715  the  dis- 

contented Highlanders  mutinied  on  the  Common,  500  of  them 

abandoning  their  cause,  and  in  1745  Prince  Charles  Edward's 
cavalry  passed  southward  through  the  town.  In  1514,  the  year 
after  the  battle  of  Flodden,  in  which  the  burghers  had  suffered 
severely,  a  number  of  young  men  surprised  an  English  force  at 
Hornshole,  a  spot  on  the  Teviot  2  m.  below  the  town,  routed 
them  and  bore  away  their  flag.  This  event  is  celebrated  every 

June  in  the  ceremony  of  "  Riding  the  Common  " — in  which  a 
facsimile  of  the  captured  pennon  is  carried  in  procession  to  the 

accompaniment  of  a  chorus  "  Teribus,  ye  Teri  Odin,"  supposed 
to  be  an  invocation  to  Thor  and  Odin — a  survival  of  Northum- 

brian paganism.  Two  of  the  most  eminent' natives  of  the  burgh 
were  Dr  Thomas  Somerville  (1741-1830), the  historian,  and  James 
Wilson  (1805-1860),  founder  of  the  Economist  newspaper  and 
the  first  financial  member  of  the  council  for  India. 

Minto  House,  5  m.  N.E.,  is  the  seat  of  the  earl  of  Minto.  Denholm, 
about  midway  between  Hawick  and  Jedburgh,  was  the  birthplace 
of  John  Leyden  the  poet.  The  cottage  in  which  Leyden  was  born 
is  now  the  property  of  the  Edinburgh  Border  Counties  Association, 
and  a  monument  to  his  memory  has  been  erected  in  the  centre  of 
Denholm  green.  Cavers,  nearer  Hawick,  was  once  the  home  of 
a  branch  of  the  Douglases,  and  it  is  said  that  in  Cavers  House  are 
still  preserved  the  pennon  that  was  borne  before  the  Douglas  at 
the  battle  of  Otterburn  (Chevy  Chase),  and  the  gauntlets  that  were 
then  taken  from  the  Percy  (1388).  Two  m.  S.W.  of  Hawick  is  the 

massive  peel  of  Goldielands — the  "  watch-tower  of  Branxholm,"  a 
well-preserved  typical  Border  stronghold.  One  mile  beyond  it, 
occupying  a  commanding  site  on  the  left  bank  of  the  Teviot,  stand? 
Branxholm  Castle,  the  Branksome  Hall  of  The  Lay  of  the  Last 
Minstrel,  once  owned  by  the  Lovels,  but  since  the  middle  of  the  I5th 
century  the  property  of  the  Scotts  of  Buccleuch,  and  up  to  1756 
the  chief  seat  of  the  duke.  It  suffered  repeatedly  in  English  in- 

vasions and  was  destroyed  in  1570.  It  was  rebuilt  next  year,  the 
peel,  finished  five  years  later,  forming  part  of  the  modern  mansion. 
About  3  m.  W.  of  Hawick,  finely  situated  on  high  ground  above 
Harden  Burn,  a  left-hand  affluent  of  Borthwick  Water,  is  Harden, 
the  home  of  Walter  Scott  (1550-1629),  an  ancestor  of  the  novelist. 

HAWK  (O.  Eng.  hafoc  or  heafoc,  a  common  Teutonic  word, 
cf.  Dutch  havik,  Ger.  Habicht;  the  root  is  hab-,  fiaf-,  to  hold, 
cf.  Lat.  accipiter,  from  caper e),  a  word  of  somewhat  indefinite 
meaning,  being  often  used  to  signify  all  diurnal  birds-of-prey 
which  are  neither  vultures  nor  eagles,  and  again  more  exclusively 
for  those  of  the  remainder  which  are  not  buzzards,  falcons, 
harriers  or  kites.  Even  with  this  restriction  it  is  comprehensive 
enough,  and  will  include  more  than  a  hundred  species,  which  have 
been  arrayed  in  genera  varying  in  number  from  a  dozen  to  above 
a  score,  according  to  the  fancy  of  the  systematizer.  Speaking 
generally,  hawks  may  be  characterized  by  possessing  compara- 

tively short  wings  and  long  legs,  a  bill  which  begins  to  decurve 
directly  from  the  cere  (or  soft  bare  skin  that  covers  its  base), 
and  has  the  cutting  edges  of  its  maxilla  (or  upper  mandible) 
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sinuated1  but  never  notched.  To  these  may  be  added  as 

characters,  structurally  perhaps  of  less  value,  but  in  other 

respects  quite  as  important,  that  the  sexes  differ  very  greatly  in 
size,  that  in  most  species  the  irides  are  yellow,  deepening  with 

age  into  orange  or  even  red,  and  that  the  immature  plumage  is 

almost  invariably  more  or  less  striped  or  mottled  with  heart- 

shaped  spots  beneath,  while  that  of  the  adults  is  generally  much 

barred,  though  the  old  males  have  in  many  instances  the  breast 

and  belly  quite  free  from  markings.  Nearly  all  are  of  small 

or  moderate  size — the  largest  among  them  being  the  gos-hawk 

(q.v.)  and  its  immediate  allies,  and  the  male  of  the  smallest, 

Accipiter  tinus,  is  not  bigger  than  a  song-thrush.  They  are  all 
birds  of  great  boldness  in  attacking  a  quarry,  but  if  foiled  in 

the  first  attempts  they  are  apt  to  leave  the  pursuit.  Thoroughly 
arboreal  in  their  habits,  they  seek  their  prey,  chiefly  consisting 

of  birds  (though  reptiles  and  small  mammals  are  also  taken), 

among  trees  or  bushes,  patiently  waiting  for  a  victim  to  shew 

European  Sparrow-Hawk  (Male  and  Female). 

itself,  and  gliding  upon  it  when  it  appears  to  be  unwary  with  a 
rapid  swoop,  clutching  it  in  their  talons,  and  bearing  it  away  to 
eat  it  in  some  convenient  spot. 

Systematic  ornithologists  differ  as  to  the  groups  into  which 
the  numerous  forms  known  as  hawks  should  be  divided.  There  is 
at  the  outset  a  difference  of  opinion  as  to  the  scientific  name 

which  the  largest  and  best  known  of  these  groups  should  bear— 
some  authors  terming  it  Nisus,  and  others,  who  seem  to  have  the 
most  justice  on  their  side,  Accipiter.  In  Europe  there  are  two 

species — first,  A.  nisus,  the  common  sparrow-hawk,  which  has  a 
wide  distribution  from  Ireland  to  Japan,  extending  also  to 
northern  India,  Egypt  and  Algeria,  and  secondly,  A.  brevipcs 
(by  some  placed  in  the  group  Micronisus  and  by  others  called 
an  Astur),  which  only  appears  in  the  south-east  and  the  adjoining 
parts  of  Asia  Minor  and  Persia.  In  North  America  the  place  of 
the  former  is  taken  by  two  very  distinct  species,  a  small  one, 
A.fuscus,  usually  known  in  Canada  and  the  United  States  as  the 

sharp-shinned  hawk,  and  Stanley's  or  Cooper's  hawk,  A.  cooperi 
(by  some  placed  in  another  genus,  Cooperastur) ,  which  is  larger 
and  has  not  so  northerly  a  range.  In  South  America  there  are 
four  or  five  more,  including  A.  tinus,  before  mentioned  as  the 
smallest  of  all,  while  a  species  not  much  larger,  A.  minullus, 
together  with  several  others  of  greater  size,  inhabits  South 
Africa.  Madagascar  and  its  neighbouring  islands  have  three 
or  four  species  sufficiently  distinct,  and  India  has  A.  badlus. 
A  good  many  more  forms  are  found  in  south-eastern  Asia, 
in  the  Indo-Malay  Archipelago,  and  in  Australia  three  or  four 
species,  of  which  A.  cirrhocephalus  most  nearly  represents  the 
sparrow-hawk  of  Europe  and  northern  Asia,  while  A.  radiatus 
and  A.  approximans  show  some  affinity  to  the  gos-hawks  (Astur) 

1  In  one  form,  Nisoides,  which  on  that  account  has  been  generically 
separated,  they  are  said  to  be  perfectly  straight. 

with  which  they  are  often  classed.  The  differences  between  all 
the  forms  above  named  and  the  much  larger  number  here 
unnamed  are  such  as  can  be  only  appreciated  by  the  specialist. 

The  so-called  "  sparrow-hawk  "  of  New  Zealand  (Hieracidea) 
does  not  belong  to  this  group  of  birds  at  all,  and  by  many 
authors  has  been  deemed  akin  to  the  falcons.  For  hawking 
see  FALCONRY.  (A.  N.) 

HAWKE,  EDWARD  HAWKE,  BARON  (1705-1781),  British 
admiral,  was  the  only  son  of  Edward  Hawke,  a  barrister.  On 

his  mother's  side  he  was  the  nephew  of  Colonel  Martin  Bladen 
(1680-1746),  a  politician  of  some  note,  and  was  connected  with 
the  family  of  Fairfax.  Edward  Hawke  entered  the  navy  on  the 
2oth  of  February  1720  and  served  the  time  required  to  qualify 

him  to  hold  a  lieutenant's  commission  on  the  North  American 
and  West  Indian  stations.  Though  he  passed  his  examination 
on  the  2nd  of  June  1725,  he  was  not  appointed  to  a  ship  to  act  in 
that  rank  till  1729,  when  he  was  named  third  lieutenant  of  the 
"  Portland  "  in  the  Channel.  The  continuance  of  peace  allowed 
him  no  opportunities  of  distinction,  but  he  was  fortunate  in 

obtaining  promotion  as  commander  of  the  "  Wolf  "  sloop  in 
1733,  and  as  post  captain  of  the  "  Flamborough  "  (20)  in  1734. 
When  war  began  with  Spain  in  1739,  he  served  as  captain  of  the 

"  Portland  "  (50)  in  the  West  Indies.  His  ship  was  old  and  rotten. 
She  nearly  drowned  her  captain  and  crew,  and  was  broken  up 
after  she  was  paid  off  in  1742.  In  the  following  year  Hawke  was 

appointed  to  the  "  Berwick  "  (70),  a  fine  new  vessel,  and  was 
attached  to  the  Mediterranean  fleet  then  under  the  command 

of  Thomas  Mathews.  The  "  Berwick  "  was  manned  badly,  and 
suffered  severely  from  sickness,  but  in  the  ill-managed  battle  of 
Toulon  on  the  nth  of  January  1744  Hawke  gained  great  dis- 

tinction by  the  spirit  with  which  he  fought  his  ship.  The  only 

prize  taken  by  the  British  fleet,  the  Spanish  "  Poder  "  (74), 
surrendered  to  him,  and  though  she  was  not  kept  by  the  admiral, 
Hawke  was  not  in  any  degree  to  blame  for  the  loss  of  the  only 
trophy  of  the  fight.  His  gallantry  attracted  the  attention  of 
the  king.  There  is  a  story  that  he  was  dismissed  the  service  for 

having  left  the  line  to  engage  the  "  Poder,"  and  was  restored 
by  the  king's  order.  The  legend  grew  not  unnaturally  out  of  the 
confusing  series  of  courts  martial  which  arose  out  of  the  battle, 
but  it  has  no  foundation.  There  is  better  reason  to  believe  that 

when  at  a  later  period  the  Admiralty  intended  to  pass  over 

Hawke's  name  in  a  promotion  of  admirals,  the  king,  George  II., 
did  insist  that  he  should  not  be  put  on  the  retired  list. 

He  had  no  further  chance  of  making  his  energy  and  ability 
known  out  of  the  ranks  of  his  own  profession,  where  they  were 
fully  realized,  till  1747.  In  July  of  that  year  he  attained  flag 
rank,  and  was  named  second  in  command  of  the  Channel  fleet. 
Owing  to  the  ill  health  of  his  superior  he  was  sent  in  command  of 
the  fourteen  ships  detached  to  intercept  a  French  convoy  on  its 
way  to  the  West  Indies.  On  the  i4th  of  October  1747  he  fell  in 

with  it  in  the  Bay  of  Biscay.  The  French  force,  under  M.  Desher- 
biers  de  1'Etenduere,  consisted  of  nine  ships,  which  were,  how- 

ever, on  the  average  larger  than  Hawke's.  He  attacked  at  once. 
The  French  admiral  sent  one  of  his  liners  to  escort  the  merchant 

ships  on  their  way  to  the  West  Indies,  and  with  the  other  eight 
fought  a  very  gallant  action  with  the  British  squadron.  Six 
of  the  eight  French  ships  were  taken.  The  French  admiral  did 
for  a  time  succeed  in  saving  the  trading  vessels  under  his  charge, 
but  most  of  them  fell  into  the  hands  of  the  British  cruisers  in 
the  West  Indies.  Hawke  was  made  a  knight  of  the  Bath  for 
this  timely  piece  of  service,  a  reward  which  cannot  be  said  to 
have  been  lavish. 

In  1747  Hawke  had  been  elected  M.P.  for  Portsmouth,  which 
he  continued  to  represent  for  thirty  years,  though  he  can  seldom 
have  been  in  his  place,  and  it  does  not  appear  that  he  often  spoke. 
A  seat  in  parliament  was  always  valuable  to  a  naval  officer  at 
that  time,  since  it  enabled  him  to  be  useful  to  ministers,  and 
increased  his  chances  of  obtaining  employment.  Hawke  had 
married  a  lady  of  fortune  in  Yorkshire,  Catherine  Brook,  in  1737, 

and  was  able  to  meet  the  expenses  entailed  by  a  seat  in  parlia- 
ment, which  were  considerable  at  a  time  when  votes  were  openly 

«paid  for  by  money  down.  In  the  interval  between  the  war  of 
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the  Austrian  Succession  and  the  Seven  Years'  War,  Hawke  was 
almost  always  on  active  service.  From  1748  till  1752  he  was 
in  command  at  home,  and  he  rehoisted  his  flag  in  1755  as  admiral 
in  command  of  the  Western  Squadron.  Although  war  was  not 
declared  for  some  time,  England  and  France  were  on  very  hostile 
terms,  and  conflicts  between  the  officers  of  the  two  powers  in 
America  had  already  taken  place.  Neither  government  was 
scrupulous  in  abstaining  from  the  use  of  force  while  peace  was 
still  nominally  unbroken.  Hawke  was  sent  to  sea  to  intercept  a 
French  squadron  which  had  been  cruising  near  Gibraltar,  but 
a  restriction  was  put  on  the  limits  within  which  he  might  cruise, 
and  he  failed  to  meet  the  French.  The  fleet  was  much  weakened 

by  ill-health.  In  June  1756  the  news  of  John  Byng's  retreat 
from  Minorca  reached  England  and  aroused  the  utmost  indigna- 

tion. Hawke  was  at  once  sent  out  to  relieve  him  in  the  Mediter- 
ranean command,  and  to  send  him  home  for  trial.  He  sailed 

in  the  "Antelope,"  carrying,  as  the  wits  of  the  day  put  it,  "a 
cargo  of  courage  "  to  supply  deficiencies  in  that  respect  among 
the  officers  then  in  the  Mediterranean.  Minorca  had  fallen, 
from  want  of  resources  rather  than  the  attacks  of  the  French, 
before  he  could  do  anything  for  the  assistance  of  the  garrison  of 
Fort  St  Philip.  In  winter  he  was  recalled  to  England,  and  he 
reached  home  on  the  I4th  of  January  1757.  On  the  24th  of 
February  following  he  was  promoted  full  admiral. 

It  is  said,  but  on  no  very  good  authority,  that  he  was  not 
on  good  terms  with  Pitt  (afterwards  earl  of  Chatham) ,  and  it  is 

certain  that  when  Pitt's  great  ministry  was  formed  in  June 
1757,  he  was  not  included  in  the  Board  of  Admiralty.  Yet  as 
he  was  continued  in  command  of  important  forces  in  the  Channel, 
it  is  obvious  that  his  great  capacity  was  fully  recognized.  In 
the  late  summer  of  1757  he  was  entrusted  with  the  naval  side 
of  an  expedition  to  the  coast  of  France.  These  operations, 
which  were  scoffingly  described  at  the  time  as  breaking  windows 

with  guineas,  were  a  favourite  device  of  Pitt's  for  weakening 
the  French  and  raising  the  confidence  of  the  country.  The 
expedition  of  1757  was  directed  against  Rochefort,  and  it 
effected  nothing.  Hawke,  who  probably  expected  very  little 
good  from  it,  did  his  own  work  as  admiral  punctually,  but  he 
cannot  be  said  to  have  shown  zeal,  or  any  wish  to  inspirit  the 
military  officers  into  making  greater  efforts  than  they  were 
disposed  naturally  to  make.  The  expedition  returned  to  Spit- 
head  by  the  6th  of  October.  No  part  of  the  disappointment  of 
the  public,  which  was  acute,  was  visited  on  Hawke.  During 
the  end  of  1757  and  the  beginning  of  1758  he  continued  cruising 
in  the  Channel  in  search  of  the  French  naval  forces,  without 
any  striking  success.  In  May  of  that  year  he  was  ordered  to 
detach  a  squadron  under  the  command  of  Howe  to  carry  out 
further  combined  operations.  Hawke  considered  himself  as 
treated  with  a  want  of  due  respect,  and  was  at  the  time  in  bad 
humour  with  the  Admiralty.  He  somewhat  pettishly  threw 
up  his  command,  but  was  induced  to  resume  it  by  the  board, 
which  knew  his  value,  and  was  not  wanting  in  flattery.  He  re- 

tired in  June  for  a  time  on  the  ground  of  health,  but  happily 
for  his  own  glory  and  the  service  of  the  country  he  was  able  to 

hoist  his  flag  in  May  1759,  the  "  wonderful  year  "  of  Garrick's 
song. 

France  was  then  elaborating  a  scheme  of  invasion  which  bears 
much  resemblance  to  the  plan  afterwards  formed  by  Napoleon. 
An  army  of  invasion  was  collected  at  the  Morbihan  in  Brittany, 
and  the  intention  was  to  transport  it  under  the  protection  of  a 
powerful  fleet  which  was  to  be  made  up  by  uniting  the  squadron 

at  Brest  with  the  ships  at  Toulon.  The  plan,  like  Napoleon's, 
had  slight  chance  of  success,  since  the  naval  part  of  the  invading 
force  must  necessarily  be  brought  together  from  distant  points 
at  the  risk  of  interruption  by  the  British  squadrons.  The 
naval  forces  of  England  were  amply  sufficient  to  provide  what- 

ever was  needed  to  upset  the  plans  of  the  French  government. 
But  the  country  was  not  so  confident  in  the  capacity  of  the 
navy  to  serve  as  a  defence  as  it  was  taught  to  be  in  later  genera- 

tions. It  had  been  seized  by  a  most  shameful  panic  at  the 
beginning  of  the  war  in  face  of  a  mere  threat  of  invasion.  There- 

fore the  anxiety  of  Pitt  to  baffle  the  schemes  of  the  French 

decisively  was  great,  and  the  country  looked  on  at  the  develop- 
ment of  the  naval  campaign  with  nervous  attention.  The 

proposed  combination  of  the  French  fleet  was  defeated  by  the 
annihilation  of  the  Toulon  squadron  on  the  coast  of  Portugal  by 
Boscawen  in  May,  but  the  Brest  fleet  was  still  untouched  and 
the  troops  were  still  at  Morbihan.  It  was  the  duty  of  Hawke 
to  prevent  attack  from  this  quarter.  The  manner  in  which  he 
discharged  his  task  marks  an  epoch  in  the  history  of  the  navy. 
Until  his  time,  or  very  nearly  so,  it  was  still  believed  that  there 
was  rashness  in  keeping  the  great  ships  out  after  September. 
Hawke  maintained  his  blockade  of  Brest  till  far  into  November. 
Long  cruises  had  always  entailed  much  bad  health  on  the  crews, 
but  by  the  care  he  took  to  obtain  fresh  food,  and  the  energy  he 
showed  in  pressing  the  Admiralty  for  stores,  he  was  able  to  keep 
his  men  healthy.  Early  in  November  a  series  of  severe  gales 
forced  him  off  the  French  coast,  and  he  was  compelled  to  anchor 
in  Torbay.  His  absence  was  brief,  but  it  allowed  the  French 

admiral,  M.  de  Conflans  (i69o?-i777),  time  to  put  to  sea, 
and  to  steer  for  the  Morbihan.  Hawke,  who  had  left  Torbay 
on  the  ijth  of  November,  learnt  of  the  departure  of  the  French 
at  sea  on  the  i7th  from  a  look-out  ship,  and  as  the  French 
admiral  could  have  done  nothing  but  steer  for  the  Morbihan,  he 
followed  him  thither.  The  news  that  M.  de  Conflans  had  got  to  sea 
spread  a  panic  through  the  country,  and  for  some  days  Hawke 
was  the  object  of  abuse  of  the  most  irrational  kind.  There  was 

in  fact  no  danger,  for  behind  Hawke's  fleet  there  were  ample 
reserves  in  the  straits  of  Dover,  and  in  the  North  Sea.  Following 
his  enemy  as  fast  as  the  bad  weather,  a  mixture  of  calms  and 
head  winds  would  allow,  the  admiral  sighted  the  French  about 
40  m.  to  the  west  of  Belleisle  on  the  morning  of  the  2oth  of 

November.  The  British  fleet  was  of  twenty-one  sail,  the  French 
of  twenty.  There  was  also  a  small  squadron  of  British  ships 
engaged  in  watching  the  Morbihan  as  an  inshore  squadron, 
which  was  in  danger  of  being  cut  off.  M.  de  Conflans  had  a 
sufficient  force  to  fight  in  the  open  sea  without  rashness,  but 
after  making  a  motion  to  give  battle,  he  changed  his  mind  and 
gave  the  signal  to  his  fleet  to  steer  for  the  anchorage  at  Quiberon. 
He  did  not  believe  that  the  British  admiral  would  dare  to  follow 

him,  for  the  coast  is  one  of  the  most  dangerous  in  the  world, 
and  the  wind  was  blowing  hard  from  the  west  and  rising  to  a 
storm.  Hawke,  however,  pursued  without  hesitation,  though 
it  was  well  on  in  the  afternoon  before  he  caught  up  the  rear  of 
the  French  fleet,  and  dark  by  the  time  the  two  fleets  were  in  the 
bay.  The  action,  which  was  more  a  test  of  seamanship  than  of 

gunnery,  or  capacity  to  manoeuvre  in  order,  ended  in  the  destruc- 
tion of  the  French.  Five  ships  only  were  taken  or  destroyed, 

but  others  ran  ashore,  and  the  French  navy  as  a  whole  lost  all 
confidence.  Two  British  vessels  were  lost,  but  the  price  was 
little  to  pay  for  such  a  victory.  No  more  fighting  remained  to  be 
done.  The  fleet  in  Quiberon  Bay  suffered  from  want  of  food, 
and  its  distress  is  recorded  in  the  lines: — 

"  Ere  Hawke  did  bang 
Mounseer  Conflang 

You  sent  us  beef  and  beer; 

Now  Mounseer's  beat We've  nought  to  eat, 

Since  you  have  nought  to  fear." 
Hawke  returned  to  England  in  January  1760  and  had  no 

further  service  at  sea.  He  was  not  made  a  peer  till  the  2oth  of 

May  1776,  and  then  only  as  Baron  Hawke  of  Towton.  From 

1776  to  1771  he  was  first  lord  of  the  Admiralty.  His  administra- 
tion was  much  criticized,  perhaps  more  from  party  spirit  than 

because  of  its  real  defects.  Whatever  his  relations  with  Lord 

Chatham  may  have  been  he  was  no  favourite  with  Chatham's 
partizans.  It  is  very  credible  that,  having  spent  all  his  life  at 
sea,  his  faculty  did  not  show  in  the  uncongenial  life  of  the  shore. 
As  an  admiral  at  sea  and  on  his  own  element  Hawke  has  had 

no  superior.  It  is  true  that  he  was  not  put  to  the  test  of  having 
to  meet  opponents  of  equal  strength  and  efficiency,  but  then 
neither  has  any  other  British  admiral  since  the  Dutch  wars  of 
the  1 7th  century.  On  his  death  on  the  I7th  of  October  1781 
his  title  passed  to  his  son,  Martin  Bladen  (1744-1805),  and  it  is 
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still  held  by  his  descendants,  the  7th  Baron  (b.   1860)  being 
best  known  as  a  great  Yorkshire  cricketer. 

There  is  a  portrait  of  Hawke  in  the  Painted  Hall  at  Greenwich. 
His  Life  by  Montagu  Burrows  (1883)  has  superseded  all  other 
authorities;  it  is  supplemented  in  a  few  early  particulars  by  Sir 

J.  K.  Laughton's  article  in  the  Diet.  Nat.  Biog.  (1891). 

HAWKER,  ROBERT  STEPHEN  (1803-1874),  English  anti- 
quary and  poet,  was  born  at  Stoke  Damerel,  Devonshire, 

on  the  3rd  of  December  1803.  His  father,  Jacob  Stephen 
Hawker,  was  at  that  time  a  doctor,  but  afterwards  curate  and 
vicar  of  Stratton,  Cornwall.  Robert  was  sent  to  Liskeard 
grammar  school,  and  when  he  was  about  sixteen  was  apprenticed 
to  a  solicitor.  He  was  soon  removed  to  Cheltenham  grammar 
school,  and  in  April  1823  matriculated  at  Pembroke  College, 

Oxford.  In  the  same  year  he  married  Charlotte  I'Ans,  a  lady 
much  older  than  himself.  On  returning  to  Oxford  he  migrated 
to  Magdalen  Hall,  where  he  graduated  in  1828,  having  already 
won  the  Newdigate  prize  for  poetry  in  1827.  He  became 
vicar  of  Morwenstow,  a  village  on  the  north  Cornish  coast, 
in  1834.  Hawker  described  the  bulk  of  his  parishioners  as  a 

"  mixed  multitude  of  smugglers,  wreckers  and  dissenters  of 
various  hues."  He  was  himself  a  high  churchman,  and  carried 
things  with  a  high  hand  in  his  parish,  but  was  much  beloved 
by  his  people.  He  was  a  man  of  great  originality,  and  numerous 
stories  were  told  of  his  striking  sayings  and  eccentric  conduct. 

He  was  the  original  of  Mortimer  Collins's  Canon  Tremaine  in 
Sweet  and  Twenty.  His  first  wife  died  in  1863,  and  in  1864  he 
married  Pauline  Kuczynski,  daughter  of  a  Polish  exile.  He  died 
in  Plymouth  on  the  ijth  of  August  1875.  Before  his  death 
he  was  formally  received  into  the  Roman  Catholic  Church,  a 
proceeding  which  aroused  a  bitter  newspaper  controversy. 
The  best  of  his  poems  is  The  Quest  of  the  Sangraal:  Chant  the 
First  (Exeter,  1864).  Among  his  Cornish  Ballads  (1869)  the 

most  famous  is  on  "  Trelawny,"  the  refrain  of  which,  "  And 
shall  Trelawny  die,"  &c.,  he  declared  to  be  an  old  Cornish  saying. 

See  The  Vicar  of  Morwenstow  (1875;  later  and  corrected  editions, 
1876  and  1886),  by  the  Rev.  S.  Baring-Gould,  which  was  severely 
criticized  by  Hawker's  friend,  W.  Maskell,  in  the  Athenaeum  (March 
26,  1876);  Memorials  of  the  late  Robert  Stephen  Hawker  (1876), 
by  the  late  Dr  F.  G.  Lee.  These  were  superseded  in  1905  by  The 
Life  and  Letters  of  R.  S.  Hawker,  by  his  son-in-law,  C.  E.  Byles, 
which  contains  a  bibliography  of  his  works,  now  very  valuable  to 
collectors.  See  also  Boase  and  Courtney,  Bibliotheca  Cornubiensis. 
His  Poetical  Works  (1879)  and  his  Prose  Works  (1893)  were  edited 
by  J.  G.  Godwin.  Another  edition  of  his  Poetical  Works  (1899)  has 
a  preface  and  bibliography  by  Alfred  Wallis,  and  a  complete  edition 
of  his  poems  by  C.  E.  Byles,  with  the  title  Cornish  Ballads  and  other 
Poems,  appeared  in  1904. 

HAWKERS  and  PEDLARS,  the  designation  of  itinerant 
dealers  who  convey  their  goods  from  place  to  place  to  sell. 

The  word  "  hawker  "  seems  to  have  come  into  English  from  the 
Ger.  Hoker  or  Dutch  heukcr  in  the  early  i6th  century.  In  an 

act  of  1533  (25  Henry  VIII.  c.  9,  §  6)  ve  find  "  Sundry  evill 
disposed  persons  which  commonly  beene  called  haukers  .  .  . 

buying  and  selling  of  Brasse  and  Pewter."  The  earlier  word 
for  :uch  an  itinerant  dealer  is  "  huckster,"  which  is  found  in 
1200,  "  For  that  they  have  turned  God's  house  intill  hucksteress 
bothe  "  (Ormulum,  15,817).  The  base  of  the  two  words  is  the 
same,  and  is  probably  to  be  referred  to  German  hocken,  to  squat, 

crouch;  cf.  "  hucklebone,"  the  hip-bone;  and  the  hawkers  or 
hucksters  were  so  called  either  because  they  stooped  under 
their  packs,  or  squatted  at  booths  in  markets,  &c.  Another 
derivation  finds  the  origin  in  the  Dutch  hock,  a  hole,  corner. 
It  may  be  noticed  that  the  termination  of  "  huckster "  is 
feminine;  though  there  are  examples  of  its  application  to  women 
it  was  always  applied  indiscriminately  to  either  sex. 

"  Pedlar  "  occurs  much  earlier  than  the  verbal  form  "  to 
peddle,"  which  is  therefore  a  derivative  from  the  substantive. 
The  origin  is  to  be  found  in  the  still  older  word  "pedder,"  one 
who  carries  about  goods  for  sale  in  a  "  ped,"  a  basket  or  hamper. 
This  is  now  only  used  dialectically  and  in  Scotland.  In  the 
Ancren  Riwle  (c.  1225),  peoddare  is  found  with  the  meaning  of 

"  pedlar,"  though  the  Promptorium  parvulorum  (c.  1440)  defines it  as  calathasius,  i.e.  a  maker  of  panniers  or  baskets, 
xin.  4 

The  French  term  for  a  hawker  or  pedlar  of  books,  colporteur 
(col,  neck,  porter,  to  carry),  has  been  adopted  by  the  Bible 
Society  and  other  English  religious  bodies  as  a  name  for  itinerant 
vendors  and  distributors  of  Bibles  and  other  religious  literature. 

The  occupation  of  hawkers  and  pedlars  has  been  regulated  in 
the  United  Kingdom,  and  the  two  classes  have  also  been  technically 

distinguished.  The  Pedlars  Act  1871  defines  a  pedlar  as  "  any 
hawker,  pedlar,  petty  chapman,  tinker,  caster  of  metals,  mender 
of  chairs,  or  other  person  who,  without  any  horse  or  other  beast 
bearing  or  drawing  burden,  travels  and  trades  on  foot  and  goes 

from  town  to  town  or  to  other  men's  houses,  carrying  to  sell  or 
exposing  for  sale  any  goods,  wares  or  merchandise  ...  or  selling  or 
offering  for  sale  his  skill  in  handicraft."  Any  person  who  acts  as  a 
pedlar  must  have  a  certificate,  which  is  to  be  obtained  from  the  chief 
officer  of  police  of  the  police  district  in  which  the  person  applying 
for  the  certificate  has  resided  during  one  month  previous  to  his 
application.  Hs  must  satisfy  the  officer  that  he  is  above  seventeen 
years  of  age,  is  of  good  character,  and  in  good  faith  intends  to  carry 
on  the  trade  of  a  pedlar.  The  fee  for  a  pedlar's  certificate  is  five 
shillings,  and  the  certificate  remains  in  force  for  a  year  from  the 
date  of  issue.  The  act  requires  a  register  of  certificates  to  be  kept 
in  each  district,  and  imposes  a  penalty  for  the  assigning,  borrowing 
or  forging  of  any  certificate.  It  does  not  exempt  any  one  from 
vagrant  law,  and  requires  the  pedlar  to  show  his  certificate  on 
demand  to  certain  persons.  It  empowers  the  police  to  inspect  a 

pedlar's  pack,  and  provides  for  the  arrest  of  an  uncertificated  pedlar 
or  one  refusing  to  show  his  certificate.  A  pedlar's  certificate  is  not 
required  by  commercial  travellers,  sellers  of  vegetables,  fish,  fruit  or 
victuals,  or  sellers  in  fairs.  The  Hawkers  Act  1888  defines  a 

hawker  as  "  any  one  who  travels  with  a  horse  or  other  beast  of 
burden,  selling  goods,"  &c.  An  excise  licence  (expiring  on  the  3ist 
of  March  in  each  year)  must  be  taken  out  by  every  hawker  in  the 
United  Kingdom.  The  duty  imposed  upon  such  licence  is  £2. 

A  hawker's  licence  is  not  granted,  otherwise  than  by  way  of  licence, 
except  on  production  of  a  certificate  signed  by  a  clergyman  and  two 
householders  of  the  parish  or  place  wherein  the  applicant  resides, 
or  by  a  justice  of  the  county  or  place,  or  a  superintendent  or  inspector 
of  police  for  the  district,  attesting  that  the  person  is  of  good  character 
and  a  proper  person  to  be  licenced  as  a  hawker.  There  are  certain 
exemptions  from  taking  out  a  licence — commercial  travellers, 
sellers  of  fish,  coal,  &c.,  sellers  in  fairs,  and  the  real  worker  or  maker 

of  any  goods.  The  act  also  lays  down  certain  provisions  to  be 
observed  by  hawkers  and  others,  and  imposes  penalties  for  infringe- 

ments. In  the  United  States  hawkers  and  pedlars  must  take  out 
licences  under  State  laws  and  Federal  laws. 

HAWKESWORTH,  JOHN  (c.  1715-1773),  English  miscellaneous 
writer,  was  born  in  London  about  1715.  He  is  said  to  have  been 
clerk  to  an  attorney,  and  was  certainly  self-educated.  In  1744 
he  succeeded  Samuel  Johnson  as  compiler  of  the  parliamentary 

debates  for  the  Gentleman's  Magazine,  and  from  1746  to  1749 
he  contributed  poems  signed  Greville,  or  H.  Greville,  to  that 
journal.  In  company  with  Johnson  and  others  he  started  a 
periodical  called  The  Adventurer,  which  ran  to  140  numbers, 
of  which  70  were  from  the  pen  of  Hawkesworth  himself.  On 
account  of  what  was  regarded  as  its  powerful  defence  of  morality 
and  religion,  Hawkesworth  was  rewarded  by  the  archbishop 
of  Canterbury  with  the  degree  of  LL.D.  In  1754-1755  he  pub- 

lished an  edition  (12  vols.)  of  Swift's  works,  with  a  life  prefixed 
which  Johnson  praised  in  his  Lives  of  the  Poets.  A  larger  edition 

(27  vols.)  appeared  in  1766-1779.  He  adapted  Dryden's 
Amphitryon  for  the  Drury  Lane  stage  in  1756,  and  Southerne's 
Oronooko  in  1759.  He  wrote  the  "libretto  of  an  oratorio  Zimri 
in  1760,  and  the  next  year  Edgar  and  Emmeline:  a  Fairy  Tale, 
was  produced  at  Drury  Lane.  His  Almoran  and  Hamet  (2  vols., 
1761)  was  first  of  all  drafted  as  a  play,  and  a  tragedy  founded 
on  it  by  S.  J.  Pratt,  The  Fair  Circassian  (1781),  met  with  some 
success.  He  was  commissioned  by  the  admiralty  to  edit  Captain 

Cook's  papers  relative  to  his  first  voyage.  For  this  work,  An 
Account  of  the  Voyages  undertaken  .  .  .  for  making  discoveries 
in  the  Southern  Hemisphere  and  performed  by  Commodore  Byrone, 
Captain  Wallis,  Captain  Carlerel  and  Captain  Cook  (from  1764 
to  1771)  drawn  up  from  the  Journals  ...  (3  vols.,  1773), 

Hawkesworth  is  said  to  have  received  from  the  pubb'shers  the 
sum  of  £6000.  His  descriptions  of  the  manners  and  customs 
of  the  South  Seas  were,  however,  regarded  by  many  critics 
as  inexact  and  hurtful  to  the  interests  of  morality,  and  the 
severity  of  their  strictures  is  said  to  have  hastened  his  death, 
which  took  place  on  the  i6th  of  November  1773.  He  was  buried 
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at  Bromley,  Kent,  where  he  and  his  wife  had  kept  a  school. 
Hawkesworth  was  a  close  imitator  of  Johnson  both  in  style  and 
thought,  and  was  at  one  time  on  very  friendly  terms  with  him. 

It  is  said  that  he  presumed  on  his  success,  and  lost  Johnson's 
friendship  as  early  as  1756. 
HAWKHURST,  a  town  in  the  southern  parliamentary  divi- 

sion of  Kent,  England,  47  m.  S.E.  of  London,  on  a  branch 
of  the  South -Eastern  &  Chatham  railway.  Pop.  (1901),  3136. 
It  lies  mainly  on  a  ridge  above  the  valley  of  the  Kent  Ditch, 
a  tributary  of  the  Rother.  The  neighbouring  country  is  hilly, 
rich  and  well  wooded,  and  the  pleasant  and  healthy  situation 
has  led  to  the  considerable  extension  of  the  old  village  as  a 
residential  locality.  The  Kent  Sanatorium  and  one  of  the 
Barnardo  homes  are  established  here.  The  church  of  St  Lawrence, 

founded  from  Battle  Abbey  in  Sussex,  is  Decorated  and  Per- 
pendicular and  its  east  window,  of  the  earlier  period,  is  specially 

beautiful. 

HAWKINS,  CAESAR  HENRY  (1798-1884),  British  surgeon, 
son  of  the  Rev.  E.  Hawkins  and  grandson  of  the  Sir  Caesar 

Hawkins  (1711-1786),  who  was  Serjeant-surgeon  to  Kings 
George  II.  and  George  III.,  was  born  at  Bisley,  Gloucestershire, 

on  the  igthof  September  1798,  was  educated  at  Christ's  Hospital, 
and  entered  St  George's  Hospital,  London,  in  1818.  He  was 
surgeon  to  the  hospital  from  1829  to  1861,  and  in  1862  was  made 
Serjeant-surgeon  to  Queen  Victoria.  He  was  president  of 
the  College  of  Surgeons  in  1852,  and  again  in  1861;  and  he 
delivered  the  Hunterian  oration  in  1849.  His  success  in  complex 
surgical  cases  gave  him  a  great  reputation.  For  long  he  was 
noted  as  the  only  surgeon  who  had  succeeded  in  the  operation 
of  ovariotomy  in  a  London  hospital.  This  occurred  in  1846, 
when  anaesthetics  were  unknown.  He  did  much  to  popularize 
colotomy.  A  successful  operator,  he  nevertheless  was  attached 
to  conservative  surgery,  and  was  always  more  anxious  to  teach 
his  pupils  how  to  save  a  limb  than  how  to  remove  it.  He  re- 

printed his  contributions  to  the  medical  journals  in  two  volumes, 
1874,  the  more  valuable  papers  being  on  Tumours,  Excision  of 
the  Ovarium,  Hydrophobia  and  Snake-bites,  Stricture  of  the  Colon, 
and  The  Relative  Claims  of  Sir  Charles  Bell  and  Magendie  to  the 
Discovery  of  the  Functions  of  the  Spinal  Nerves.  He  died  on  the 

20th  of  July  1884.  His  brother,  Edward  Hawkins  (1789-1882), 
was  the  well-known  provost  of  Oriel,  Oxford,  who  played  so 
great  a  part  in  the  Tractarian  movement. 
HAWKINS,  or  HAWKYNS,  SIR  JOHN  (1532-1595),  British 

admiral,  was  born  at  Plymouth  in  1532,  and  belonged  to  a 

family  of  Devonshire  shipowners  and  skippers — occupations 
then  more  closely  connected  than  is  now  usual.  His  father, 

William  Hawkins  (d.  1553),  was  a  prosperous  freeman  of  Ply- 
mouth, who  thrice  represented  that  town  in  parliament,  and  is 

described  by  Hakluyt  as  one  of  the  principal  sea-captains  in  the 
west  parts  of  England;  his  elder  brother,  also  called  William 
(d.  1589),  was  closely  associated  with  him  in  his  Spanish  expedi- 

tions, and  took  an  active  part  in  fitting  out  ships  to  meet  the 
Armada;  and  his  nephew,  the  eldest  son  of  the  last  named  and 
of  the  same  name,  sailed  with  Sir  Francis  Drake  to  the  South 
Sea  in  1577,  and  served  as  lieutenant  under  Edward  Fenton 
(17.?.)  in  the  expedition  which  started  for  the  East  Indies  and 
China  in  1582.  His  son,  Sir  Richard  Hawkins,  is  separately 
noticed. 

Sir  John  Hawkins  was  bred  to  the  sea  in  the  ships  of  his 
family.  When  the  great  epoch  of  Elizabethan  maritime 
adventure  began,  he  took  an  active  part  by  sailing  to  the  Guinea 
coast,  where  he  robbed  the  Portuguese  slavers,  and  then  smuggled 
the  negroes  he  had  captured  into  the  Spanish  possessions  in  the 
New  World.  After  a  first  successful  voyage  in  1562-1563,  two 
vessels  which  he  had  rashly  sent  to  Seville  were  confiscated  by 
the  Spanish  government.  With  the  help  of  friends,  and  the 
open  approval  of  the  queen,  who  hired  one  of  her  vessels  to  him, 
he  sailed  again  in  1564,  and  repeated  his  voyage  with  success, 
trading  with  the  Creoles  by  force  when  the  officials  of  the  king 
endeavoured  to  prevent  him.  These  two  voyages  brought  him 

reputation,  and  he  was  granted  a  coat  of  arms  with  a  demi-Moor, 
or  negro,  chained,  as  his  crest.  The  rivalry  with  Spain  was  now 

becoming  very  acute,  and  when  Hawkins  sailed  for  the  third 
time  in  1567,  he  went  in  fact,  though  not  technically,  on  a 
national  venture.  Again  he  kidnapped  negroes,  and  forced  his 
goods  on  the  Spanish  colonies.  Encouraged  by  his  discovery 
that  these  settlements  were  small  and  unfortified,  he  on  this 
occasion  ventured  to  enter  Vera  Cruz,  the  port  of  Mexico,  after 
capturing  some  Spaniards  at  sea  to  be  held  as  hostages.  He 
alleged  that  he  had  been  driven  in  by  bad  weather.  The  falsity 
of  the  story  was  glaring,  but  the  Spanish  officers  on  the  spot  were 
too  weak  to  offer  resistance.  Hawkins  was  allowed  to  enter 

the  harbour,  and  to  refit  at  the  small  rocky  island  of  San  Juan  de 
Ulloa  by  which  it  is  formed.  Unfortunately  for  him,  and  for  a 
French  corsair  whom  he  had  in  his  company,  a  strong  Spanish 
force  arrived,  bringing  the  new  viceroy.  The  Spaniards,  who 
were  no  more  scrupulous  of  the  truth  than  himself,  pretended 
to  accept  the  arrangement  made  before  their  arrival,  and  then 
when  they  thought  he  was  off  his  guard  attacked  him  on  the 
24th  of  September.  Only  two  vessels  escaped,  his  own,  the 

"  Minion,"  and  the  "  Judith,"  a  small  vessel  belonging  to  his 
cousin  Francis  Drake.  The  voyage  home  was  miserable,  and 
the  sufferings  of  all  were  great. 

For  some  years  Hawkins  did  not  return  to  the  sea,  though  he 
continued  to  be  interested  in  privateering  voyages  as  a  capitalist. 
In  the  course  of  1572  he  recovered  part  of  his  loss  by  pretending 
to  betray  the  queen  for  a  bribe  to  Spain.  He  acted  with  the 
knowledge  of  Lord  Burleigh.  In  1573  he  became  treasurer  of 
the  navy  in  succession  to  his  father-in-law  Benjamin  Gonson. 
The  office  of  comptroller  was  conferred  on  him  soon  after,  and 
for  the  rest  of  his  life  he  remained  the  principal  administrative 
officer  of  the  navy.  Burleigh  noted  that  he  was  suspected  of 

fraud  in  his  office,  but  the  queen's  ships  were  kept  by  him  in 
good  condition.  In  1588  he  served  as  rear-admiral  against  the 
Spanish  Armada  and  was  knighted.  In  1590  he  was  sent  to 
the  coast  of  Portugal  to  intercept  the  Spanish  treasure  fleet,  but 
did  not  meet  it.  In  giving  an  account  of  his  failure  to  the  queen 

he  quoted  the  text  "  Paul  doth  plant,  Apollo  doth  water,  but 
God  giveth  the  increase,"  which  exhibition  of  piety  is  said  to 
have  provoked  the  queen  into  exclaiming,  "  God's  death  ! 
This  fool  went  out  a  soldier,  and  has  come  home  a  divine."  In 
1595  he  accompanied  Drake  on  another  treasure-hunting  voyage 
to  the  West  Indies,  which  was  even  less  successful,  and  he  died 
at  sea  off  Porto  Rico  on  the  I2th  of  November  1595. 

Hawkins  was  twice  married,  first  to  Katharine  Gonson  and 
then  to  Margaret  Vaughan.  He  was  counted  a  puritan  when 
puritanism  meant  little  beyond  hatred  of  Spain  and  popery, 

and  when  these  principles  were  an  ever-ready  excuse  for  voyages 
in  search  of  slaves  and  plunder.  In  the  course  of  one  of  his 
voyages,  when  he  was  becalmed  and  his  negroes  were  dying,  he 
consoled  himself  by  the  reflection  that  God  would  not  suffer 
His  elect  to  perish.  Contemporary  evidence  can  be  produced  to 
show  that  he  was  greedy,  unscrupulous  and  rude.  But  if  he  had 
been  a  more  delicate  man  he  would  not  have  risked  the  gallows 
by  making  piratical  attacks  on  the  Portuguese  and  by  appearing 
in  the  West  Indies  as  an  armed  smuggler;  and  in  that  case  he 
would  not  have  played  an  important  part  in  history  by  setting 
the  example  of  breaking  down  the  pretension  of  the  Spaniards 
to  exclude  all  comers  from  the  New  World.  His  morality  was 
that  of  the  average  stirring  man  of  his  time,  whether  in  England 
or  elsewhere. 

See  R.  A.  J.  Walling,  A  Sea-dog  of  Devon  (1907) ;  and  Southey  in 
his  British  Admirals,  vol.  iii.  The  original  accounts  of. his  voyages 
compiled  by  Hakluyt  have  been  reprinted  by  the  Hakluyt  Society, 
with  a  preface  by  Sir  C.  R.  Markham. 

HAWKINS,  SIR  JOHN  (1719-1789),  English  writer  on  music, 
was  born  on  the  3oth  of  March  1719,  in  London,  the  son  of  an 
architect  who  destined  him  for  his  own  profession.  Ultimately, 
however,  Hawkins  took  to  the  law,  devoting  his  leisure  hours 
to  his  favourite  study  of  music.  A  wealthy  marriage  in  1753 
enabled  him  to  indulge  his  passion  for  acquiring  rare  works  of 
music,  and  he  bought,  for  example,  the  collection  formed  by 
Dr  Pepusch,  and  subsequently  presented  by  Hawkins  to  the 
British  Museum.  It  was  on  such  materials  that  Hawkins 
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founded  his  celebrated  work  on  the  General  History  of  the  Science 
and  Practice  of  Music,  in  5  vols.  (republished  in  2  vols.,  1876). 
It  was  brought  out  in  1776,  the  same  year  which  witnessed  the 

appearance  of  the  first  volume  of  Burney's  work  on  the  same 
subject.  The  relative  merits  of  the  two  works  were  eagerly 
discussed  by  contemporary  critics.  Burney  no  doubt  is  in- 

finitely superior  as  a  literary  man,  and  his  work  accordingly 
comes  much  nearer  the  idea  of  a  systematic  treatise  on  the 

subject  than  Hawkins's,  which  is  essentially  a  collection  of  rare 
and  valuable  pieces  of  music  with  a  more  or  less  continuous 
commentary.  But  by  rescuing  these  from  oblivion  Hawkins  has 

given  a  permanent  value  to  his  work.  Of  Hawkins's  literary 
efforts  apart  from  music  it  will  be  sufficient  to  mention  his 

occasional  contributions  to  the  Gentleman's  Magazine,  his 
edition  (1760)  of  the  Complete  Angler  (1787)  and  his  biography 
of  Dr  Johnson,  with  whom  he  was  intimately  acquainted. 
He  was  one  of  the  original  members  of  the  Ivy  Lane  Club,  and 

ultimately  became  one  of  Dr  Johnson's  executors.  If  there  were 
any  doubt  as  to  his  intimacy  with  Johnson,  it  would  be  settled 
by  the  slighting  way  in  which  Boswell  refers  to  him.  Speaking 

of  the  Ivy  Lane  Club,  he  mentions  amongst  the  members  "  Mr 
John  Hawkins,  an  attorney,"  and  adds  the  following  footnote, 
which  at  the  same  time  may  serve  as  a  summary  of  the  remaining 

facts  of  Hawkins's  life:  "  He  was  for  several  years  chairman 
of  the  Middlesex  justices,  and  upon  presenting  an  address  to 
the  king  accepted  the  usual  offer  of  knighthood  (1772).  He 
is  the  author  of  a  History  of  Music  in  five  volumes  in  quarto. 
By  assiduous  attendance  upon  Johnson  in  his  last  illness  he 
obtained  the  office  of  one  of  his  executors — in  consequence  of 
which  the  booksellers  of  London  employed  him  to  publish  an 

edition  of  Dr  Johnson's  works  and  to  write  his  life."  Sir  John 
Hawkins  died  on  the  2ist  of  May  1789,  and  was  buried  in  the 
cloisters  of  Westminster  Abbey. 

HAWKINS,  or  HAWKYNS,  SIR  RICHARD  (c.  1562-1622), 
British  seaman,  was  the  only  son  of  Admiral  Sir  John  Hawkins 
(q.v.)  by  his  first  marriage.  He  was  from  his  earliest  days 
familiar  with  ships  and  the  sea,  and  in  1582  he  accompanied 
his  uncle,  William  Hawkins,  to  the  West  Indies.  In  1585  he  was 

captain  of  a  galliot  in  Drake's  expedition  to  the  Spanish  main, 
in  1588  he  commanded  a  queen's  ship  against  the  Armada,  and  in 
1590  served  with  his  father's  expedition  to  the  coast  of  Portugal. 
In  1593  he  purchased  the  "  Dainty,"  a  ship  originally  built  for 
his  father  and  used  by  him  in  his  expeditions,  and  sailed  for  the 
West  Indies,  the  Spanish  main  and  the  South  Seas.  It  seems 
clear  that  his  project  was  to  prey  on  the  oversea  possessions  of 
the  king  of  Spain.  Hawkins,  however,  in  an  account  of  the 
voyage  written  thirty  years  afterwards,  maintained,  and  by  that 
time  perhaps  had  really  persuaded  himself,  that  his  expedition 
was  undertaken  purely  for  the  purpose  of  geographical  discovery. 

After  visiting  the  coast  of  Brazil,  the  "  Dainty  "  passed  through 
the  Straits  of  Magellan,  and  in  due  course  reached  Valparaiso. 
Having  plundered  the  town,  Hawkins  pushed  north,  and  in  June 
1594,  a  year  after  leaving  Plymouth,  arrived  in  the  bay  of  San 

Mateo.  Here  the  "  Dainty  "  was  attacked  by  two  Spanish  ships. 
Hawkins  was  hopelessly  outmatched,  but  defended  himself  with 
great  courage.  At  last,  when  he  himself  had  been  severely 

wounded,  many  of  his  men  killed,  and  the  "  Dainty  "  was  nearly 
sinking,  he  surrendered  on  the  promise  of  a  safe-conduct  out  of 
the  country  for  himself  and  his  crew.  Through  no  fault  of  the 
Spanish  commander  this  promise  was  not  kept.  In  1597  Hawkins 
was  sent  to  Spain,  and  imprisoned  first  at  Seville  and  subse- 

quently at  Madrid.  He  was  released  in  1602,  and,  returning  to 
England,  was  knighted  in  1603.  In  1604  he  became  member  of 
parliament  for  Plymouth  and  vice-admiral  of  Devon,  a  post 
which,  as  the  coast  was  swarming  with  pirates,  was  no  sinecure. 
In  1620-1621  he  was  vice-admiral,  under  Sir  Robert  Mansell, 
of  the  fleet  sent  into  the  Mediterranean  to  reduce  the  Algerian 
corsairs.  He  died  in  London  on  the  I7th  of  April  1622. 

See  his  Observations  in  his  Voiage  into  the  South  Sea  (1622),  re- 
published  by  the  Hakluyt  Society. 

HAWKS,  FRANCIS  LISTER  (1798-1866),  American  clergyman, 
was  born  at  Newbern,  North  Carolina,  on  the  loth  of  June  1798, 

and  graduated  at  the  university  of  his  native  state  in  1815. 
After  practising  law  with  some  distinction  he  entered  the 
Episcopalian  ministry  in  1827  and  proved  a  brilliant  and  im- 

pressive preacher,  holding  livings  in  New  Haven,  Philadelphia, 
New  York  and  New  Orleans,  and  declining  several  bishoprics. 
On  his  appointment  as  historiographer  of  his  church  in  1835, 
he  went  to  England,  and  collected  the  abundant  materials 
afterwards  utilized  in  his  Contributions  to  the  Ecclesiastical 

History  of  U.S.A.  (New  York,  1836-1839).  These  two  volumes 
dealt  with  Maryland  and  Virginia,  while  two  later  ones  (1863- 
1864)  were  devoted  to  Connecticut.  He  was  the  first  president 
of  the  university  of  Louisiana  (now  merged  in  Tulane).  He 
died  in  New  York  on  the  26th  of  September  1866. 

HAWKSHAW,  SIR  JOHN  (1811-1891),  English  engineer,  was 
born  in  Yorkshire  in  1811,  and  was  educated  at  Leeds  grammar 
school.  Before  he  was  twenty-one  he  had  been  engaged  for  six  or 
seven  years  in  railway  engineering  and  the  construction  of  roads 
in  his  native  county,  and  in  the  year  of  his  majority  he  obtained 
an  appointment  as  engineer  to  the  Bolivar  Mining  Association 
in  Venezuela.  But  the  climate  there  was  more  than  his  health 

could  stand,  and  in  1834  he  was  obliged  to  return  to  England. 
He  soon  obtained  employment  under  Jesse  Hartley  at  the 
Liverpool  docks,  and  subsequently  was  made  engineer  in  charge 
of  the  railway  and  navigation  works  of  the  Manchester,  Bury 
and  Bolton  Canal  Company.  In  1845  he  became  chief  engineer 
to  the  Manchester  &  Leeds  railway,  and  in  1847  to  its  successor, 
the  Lancashire  &  Yorkshire  railway,  for  which  he  constructed  a 
large  number  of  branch  lines.  In  1850  he  removed  to  London 
and  began  to  practise  as  a  consulting  engineer,  at  first  alone, 

but  subsequently  in  partnership  with  Harrison  Hayter.  'In  that capacity  his  work  was  of  an  extremely  varied  nature,  embracing 
almost  every  branch  of  engineering.  He  retained  his  connexion 
with  the  Lancashire  &  Yorkshire  Company  until  his  retirement 
from  professional  work  in  1888,  and  was  consulted  on  all  the 
important  engineering  points  that  affected  it  in  that  long  period. 
In  London  he  was  responsible  for  the  Charing  Cross  and  Cannon 
Street  railways,  together  with  the  two  bridges  which  carried 
them  over  the  Thames;  he  was  engineer  of  the  East  London 
railway,  which  passes  under  the  Thames  through  Sir  M.  I. 

Brunei's  well-known  tunnel;  and  jointly  with  Sir  J.  Wolfe 
Barry  he  constructed  the  section  of  the  Underground  railway 

which  completed  the  "  inner  circle  "  between  the  Aldgate  and 
Mansion  House  stations.  In  addition,  many  railway  works 

claimed  his  attention  in  all  parts  of  the  world — Germany, 
Russia,  India,  Mauritius,  &c.  One  noteworthy  point  in  his 
railway  practice  was  his  advocacy,  in  opposition  to  Robert 
Stephenson,  of  steeper  gradients  than  had  previously  been 
thought  desirable  or  possible,  and  so  far  back  as  1838  he  expressed 
decided  disapproval  of  the  maintenance  of  the  broad  gauge  on 
the  Great  Western,  because  of  the  troubles  he  foresaw  it  would 
lead  to  in  connexion  with  future  railway  extension,  and  because 
he  objected  in  general  to  breaks  of  gauge  in  the  lines  of  a  country. 
The  construction  of  canals  was  another  branch  of  engineering 
in  which  he  was  actively  engaged.  In  1862  he  became  engineer 
of  the  Amsterdam  ship-canal,  and  in  the  succeeding  year  he  may 
fairly  be  said  to  have  been  the  saviour  of  the  Suez  Canal.  About 
that  time  the  scheme  was  in  very  bad  odour,  and  the  khedive 
determined  to  get  the  opinion  of  an  English  engineer  as  to  its 
practicability,  having  made  up  his  mind  to  stop  the  works  if  that 
opinion  was  unfavourable.  Hawkshaw  was  chosen  to  make  the 
inquiry,  and  it  was  because  his  report  was  entirely  favourable  that 
M.  de  Lesseps  was  able  to  say  at  the  opening  ceremony  that  to 
him  he  owed  the  canal.  As  a  member  of  the  International 

Congress  which  considered  the  construction  of  an  interoceanic 
canal  across  central  America,  he  thought  best  of  the  Nicaraguan 

route,  and  privately  he  regarded  the  Panama  scheme  as  im- 
practicable at  a  reasonable  cost,  although  publicly  he  expressed 

no  opinion  on  the  matter  and  left  the  Congress  without  voting. 
Sir  John  Hawkshaw  also  had  a  wide  experience  in  constructing 
harbours  (e.g.  Holyhead)  and  docks  (e.g.  Penarth,  the  Albert 
Dock  at  Hull,  and  the  south  dock  of  the  East  and  West  India 
Docks  in  London),  in  river-engineering,  in  drainage  and  sewerage, 
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in  water-supply,  &c.  He  was  engineer,  with  Sir  James  Brunlees, 
of  the  original  Channel  Tunnel  Company  from  1872,  but  many 
years  previously  he  had  investigated  for  himsself  the  question  of 
a  tunnel  under  the  Strait  of  Dover  from  an  engineering  point  of 
view,  and  had  come  to  a  belief  in  its  feasibility,  so  far  as  that 
could  be  determined  from  borings  and  surveys.  Subsequently, 
however,  he  became  convinced  that  the  tunnel  would  not  be  to 
the  advantage  of  Great  Britain,  and  thereafter  would  have 
nothing  to  do  with  the  project.  He  was  also  engineer  of  the 
Severn  Tunnel,  which,  from  its  magnitude  and  the  difficulties 
encountered  in  its  construction,  must  rank  as  one  of  the  most 
notable  engineering  undertakings  of  the  igth  century.  He  died 
in  Londojt  on  the  2nd  of  June  1891. 

HAWKSLEY,  THOMAS  (1807-1893),  English  engineer,  was 
born  on  the  i2th  of  July  1807,  at  Arnold,  near  Nottingham. 
He  was  at  Nottingham  grammar  school  till  the  age  of  fifteen,  but 
was  indebted  to  his  private  studies  for  his  knowledge  of  mathe- 

matics, chemistry  and  geology.  In  1822  he  was  articled  to  an 
architect  in  Nottingham,  subsequently  becoming  a  partner  in 
the  firm,  which  also  undertook  engineering  work;  and  in  1852 
he  removed  to  London,  where  he  continued  in  active  practice 
till  he  was  well  past  eighty.  His  work  was  chiefly  concerned  with 

water  and  gas  supply  and  with  main-drainage.  Of  water- 
works he  used  to  say  that  he  had  constructed  150,  and  a  long 

list  might  be  drawn  up  of  important  towns  that  owe  their  water 
to  his  skill,  including  Liverpool,  Sheffield,  Leicester,  Leeds, 
Derby,  Darlington,  Oxford,  Cambridge  and  Northampton  in 
England,  and  Stockholm,  Altona  and  Bridgetown  (Barbados) 
in  other  countries.  To  his  native  town  of  Nottingham  he  was 
water  engineer  for  fifty  years,  and  the  system  he  designed  for 
it  was  noteworthy  from  the  fact  that  the  principle  of  constant 

supply  was  adopted  for  the  first  time.  The  gas-works  at  Notting- 
ham, and  at  many  other  towns  for  which  he  provided  water 

supplies  were  also  constructed  by  him.  He  designed  main- 
drainage  systems  for  Birmingham,  Worcester  and  Windsor  among 
other  places,  and  in  1857  he  was  called  in,  together  with  G.  P. 
Bidder  and  Sir  J.  Bazalgette,  to  report  on  the  best  solution  of  the 
vexed  question  of  a  main-drainage  scheme  for  London.  In  1872 
he  was  president  of  the  Institution  of  Civil  Engineers — an  office 
in  which  his  son  Charles  followed  him  in  1901.  He  died  in 
London  on  the  2$rd  of  September  1893. 

HAWKSMOOR,  NICHOLAS  (1661-1736),  English  architect,  of 
Nottinghamshire  birth,  became  a  pupil  of  Sir  Christopher  Wren 
at  the  age  of  eighteen,  and  his  name  is  intimately  associated 

with  those  of  Wren  and  Sir  J.  Vanbrugh  in  the  English  archi- 

tecture of  his  time.  Through  Wren's  influence  he  obtained 
various  official  posts,  as  deputy-surveyor  at  Chelsea  hospital, 
clerk  of  the  works  and  deputy-surveyor  at  Greenwich  hospital, 

clerk  of  the  works  at  Whitehall,  St  James's  and  Westminster, 
and  he  succeeded  Wren  as  surveyor-general  of  Westminster 
Abbey.  He  took  part  in  much  of  the  work  done  by  Wren  and 
Vanbrugh,  and  it  is  difficult  often  to  assign  among  them  the 
credit  for  the  designs  of  various  features.  Hawksmoor  appears, 
however,  to  have  been  responsible  for  the  early  Gothic  designs 

of  the  two  towers  of  All  Souls'  (Oxford)  north  quadrangle,  and 
the  library  and  other  features  at  Queen's  College  (Oxford). 
At  the  close  of  Queen  Anne's  reign  he  had  a  principal  part  in 
the  scheme  for  building  fifty  new  churches  in  London,  and 
himself  designed  five  or  six  of  them, including  St  Mary  Woolnoth 

(1716-1719)  and  St  George's,  Bloomsbury  (1720-1730).  A 
number  of  his  drawings  have  been  preserved.  He  died  in 
London  on  the  2  5th  of  March  1736. 
HAWKWOOD,  SIR  JOHN  (d.  1394),  an  English  adventurer 

who  attained  great  wealth  and  renown  as  a  condottiere  in  the 
Italian  wars  of  the  I4th  century.  His  name  is  variously  spelt 
as  Haccoude,  Aucud,  Aguto,  &c.,  by  contemporaries.  It  is  said 
that  he  was  the  son  of  a  tanner  of  Hedingham  Sibil  in  Essex, 
and  was  apprenticed  in  London,  whence  he  went,  in  the  English 
army,  to  France  under  Edward  III.  and  the  Black  Prince.  It 
is  said  also  that  he  obtained  the  favour  of  the  Black  Prince,  and 
received  knighthood  from  King  Edward  III.,  but  though  it  is 
certain  that  he  was  of  knightly  rank,  there  is  no  evidence  as  to 

the  time  or  place  at  which  he  won  it.  On  the  peace  of  Bretigny 
in  1360,  he  collected  a  band  of  men-at-arms,  and  moved  south- 

ward to  Italy,  where  we  find  the  White  Company,  as  his  men 
were  called,  assisting  the  marquis  of  Monferrato  against  Milan 

in  1362-63,  and  the  Pisans  against  Florence  in  1364.  After 
several  campaigns  in  various  parts  of  central  Italy,  Hawkwood 
in  1368  entered  the  service  of  Bernabo  Visconti.  In  1369  he 
fought  for  Perugia  against  the  pope,  and  in  1370  for  the  Visconti 
against  Pisa,  Florence  and  other  enemies.  In  1372  he  defeated 
the  marquis  of  Monferrato,  but  soon  afterwards,  resenting  the 
interference  of  a  council  of  war  with  his  plans,  Hawkwood 
resigned  his  command,  and  the  White  Company  passed  into  the 

papal  service,  in  which  he  fought  against  the  Visconti  in  1373- 
1375.  In  1375  the  Florentines  entered  into  an  agreement  with 
him,  by  which  they  were  to  pay  him  and  his  companion  130,000 
gold  florins  in  three  months  on  condition  that  he  undertook 
no  engagement  against  them;  and  in  the  same  year  the  priors 
of  the  arts  and  the  gonfalonier  decided  to  give  him  a  pension 
of  1200  florins  per  annum  for  as  long  as  he  should  remain  in 
Italy.  In  1377,  under  the  orders  of  the  cardinal  Robert  of 
Geneva,  legate  of  Bologna,  he  massacred  the  inhabitants  of 

Cesena,  but  in  May  of  the  same  year,  disliking  the  executioner's 
work  put  upon  him  by  the  legate,  he  joined  the  anti-papal  league, 
and  married,  at  Milan,  Donnina,  an  illegitimate  daughter  of 
Bernabo  Visconti.  In  1378  and  1379  Hawkwood  was  constantly 
in  the  field;  he  quarrelled  with  Bernabo  in  1378,  and  entered 
the  service  of  Florence,  receiving,  as  in  1375,  130,000  gold  florins. 
He  rendered  good  service  to  the  republic  up  to  1382,  when  for  a 
time  he  was  one  of  the  English  ambassadors  at  the  papal  court. 
He  engaged  in  a  brief  campaign  in  Naples  in  1383,  fought  for 
the  marquis  of  Padua  against  Verona  in  1386,  and  in  1388  made 
an  unsuccessful  effort  against  Gian  Galeazzo  Visconti,  who  had 
murdered  Bernabo.  In  1390  the  Florentines  took  up  the  war 
against  Gian  Galeazzo  in  earnest,  and  appointed  Hawkwood 
commander-in-chief.  His  campaign  against  the  Milanese  army 
in  the  Veronese  and  the  Bergamask  was  reckoned  a  triumph 
of  generalship,  and  in  1392  Florence  exacted  a  satisfactory 
peace  from  Gian  Galeazzo.  His  latter  years  were  spent  in  a 
villa  in  the  neighbourhood  of  Florence.  On  his  death  in  1394 
the  republic  gave  him  a  public  funeral  of  great  magnificence,  and 
decreed  the  erection  of  a  marble  monument  in  the  cathedral. 

This,  however,  was  never  executed;  but  Paolo  Uccelli  painted 
his  portrait  in  terre-verte  on  the  inner  facade  of  the  building, 
where  it  still  remains,  though  damaged  by  removal  from  the 
plaster  to  canvas.  Richard  II.  of  England,  probably  at  the 

instigation  of  Hawkwood's  sons,  who  returned  to  their  native 
country,  requested  the  Florentines  to  let  him  remove  the  good 

knight's  bones,  and  the  Florentine  government  signified  its consent. 

Of  his  children  by  Donnina  Visconti,  who  appears  to  have  been 
his  second  wife,  the  eldest  daughter  married  Count  Brezaglia 
of  Porciglia,  podesta  of  Ferrara,  who  succeeded  him  as  Florentine 
commander-in-chief,  and  another  a  German  condottiere  named 
Conrad  Prospergh.  His  son,  John,  returned  to  England  and 
settled  at  Hedingham  Sibil,  where,  it  is  supposed,  Sir  John 
Hawkwood  was  buried.  The  children  of  the  first  marriage 
were  two  sons  and  three  daughters,  and  of  the  latter  the  youngest 
married  John  Shelley,  an  ancestor  of  the  poet. 

AUTHORITIES. — Muratori,RerumItalicarumscriptores,a.n<l  supple- 
ment by  Tartinius  and  Manni;  Archivio  storico  italio.no;  Temple- 

Leader  and  Marcotti,  Giovanni  Acuto  (Florence,  1889;  Eng.  transl., 
Leader  Scott,  London,  1889);  Nichol,  Bibliotheca  topographica 
Britannica,  vol.  vi.;  J.  G.  Alger  in  Register  and  Magazine  of  Bio- 

graphy, v.  I.;  and  article  in  Diet.  Nat.  Biog. 

HAWLEY,  HENRY  (c.  1679-1759),  British  lieut.-general, 
entered  the  army,  it  is  said,  in  1694.  He  saw  service  in  the  War 

of  Spanish  Succession  as  a  captain  of  Erie's  (the  igth)  foot. 
After  Almanza  he  returned  to  England,  and  a  few  years  later 
had  become  lieut.-colonel  of  the  igth.  With  this  regiment  he 
served  at  Sheriff muir  in  1 7 1 5 ,  where  he  was  wounded .  After  this 

for  some  years  he  served  in  the  United  Kingdom,  obtaining  pro- 
motion in  the  usual  course,  and  in  1739  he  arrived  at  the  grade 

of  major  general.  Four  years  later  he  accompanied  Geroge  II. 
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and  Stair  to  Germany,  and,  as  a  general  officer  of  cavalry 
under  Sir  John  Cope,  was  present  at  Dettingen.  Becoming 
lieut.-general  somewhat  later,  he  was  second-in-command  of 
the  cavalry  at  Fontenoy,  and  on  the  2oth  of  December  1745 
became  commander-in-chief  in  Scotland.  Less  than  a  month 
later  Hawley  suffered  a  severe  defeat  at  Falkirk  at  the  hands  of 
the  Highland  insurgents.  This,  however,  did  not  cost  him  his 
command,  for  the  duke  of  Cumberland,  who  was  soon  afterwards 

sent  north,  was  captain-general.  Under  Cumberland's  orders 
Hawley  led  the  cavalry  in  the  campaign  of  Culloden,  and  at  that 
battle  his  dragoons  distinguished  themselves  by  their  ruthless 

butchery  of  the  fugitive  rebels.  After  the  end  of  the  "  Forty- 
Five  "  he  accompanied  Cumberland  to  the  Low  Countries  and  led 
the  allied  cavalry  at  Lauffeld  (Val).  He  ended  his  career  as 
governor  of  Portsmouth  and  died  at  that  place  in  1759.  James 
Wolfe,  his  brigade-major,  wrote  of  General  Hawley  in  no  flattering 
terms.  "  The  troops  dread  his  severity,  hate  the  man  and  hold 
his  military  knowledge  in  contempt,"  he  wrote.  But,  whether  it 
be  true  or  false  that  he  was  the  natural  son  of  George  II.,  Hawley 
was  always  treated  with  the  greatest  favour  by  that  king  and 
by  his  son  the  duke  of  Cumberland. 

HAWLEY,  JOSEPH  ROSWELL  (1826-1905),  American 
political  leader,  was  born  on  the  3151  of  October  at  Stewartsville, 
Richmond  county,  North  Carolina,  where  his  father,  a  native  of 
Connecticut,  was  pastor  of  a  Baptist  church.  Thefatherreturned 
to  Connecticut  in  1837  and  the  son  graduated  at  Hamilton 
College  (Clinton,  N.Y.)in  1847.  He  was  admitted  to  the  bar  in 
1850,  and  practised  at  Hartford,  Conn.,  for  six  years.  An  ardent 
opponent  of  slavery,  he  became  a  Free  Soiler,  was  a  delegate 
to  the  National  Convention  which  nominated  John  P.  Hale 
for  the  presidency  in  1852,  and  subsequently  served  as  chairman 
of  the  State  Committee,  having  at  the  same  time  editorial  control 
of  the  Charter  Oak,  the  party  organ.  In  1856  he  took  a  leading 
part  in  organizing  the  Republican  party  in  Connecticut,  and 
in  1857  became  editor  of  the  Hartford  Evening  Press,  a  newly 
established  Republican  newspaper.  He  served  in  the  Federal 
army  throughout  the  Civil  War,  rising  from  the  rank  of  captain 
(April  22,  1861)  to  that  of  brigadier-general  of  volunteers  (Sept. 
1864);  took  part  in  the  Port  Royal  Expedition,  in  the  capture 
of  Fort  Pulaski  (April  1862),  in  the  siege  of  Charleston  and  the 
capture  of  Fort  Wagner  (Sept.  1863),  in  the  battle  of  Olustee 
(Feb.  20,  1864),  in  the  siege  operations  about  Petersburg,  and 

in  General  W.  T.  Sherman's  campaign  in  the  Carolinas;  and 
in  September  1865  received  the  brevet  of  major-general  of 
volunteers.  From  April  1866  to  April  1867  he  was  governor 
of  Connecticut,  and  in  1867  he  bought  the  Hartford  Courant, 
with  which  he  combined  the  Press,  and  which  became  under  his 
editorship  the  most  influential  newspaper  in  Connecticut  and 
one  of  the  leading  Republican  papers  in  the  country.  He  was 
the  permanent  chairman  of  the  Republican  National  Convention 
in  1868,  was  a  delegate  to  the  conventions  of  1872,  1876  and 
1880,  was  a  member  of  Congress  from  December  1872  until 
March  1875  and  again  in  1879-1881,  and  was  a  United  States 
senator  from  1881  until  the  3rd  of  March  1905,  being  one  of  the 
Republican  leaders  both  in  the  House  and  the  Senate.  From 
1873  to  1876  he  was  president  of  the  United  States  Centennial 
Commission,  the  great  success  of  the  Centennial  Exhibition 
being  largely  due  to  him.  He  died  at  Washington,  D.C.,  on  the 
t7th  of  March  1905. 
HAWORTH,  an  urban  district  in  the  Keighley  parliamentary 

division  of  the  West  Riding  of  Yorkshire,  England,  10  m.  N.W. 
of  Bradford,  on  a  branch  of  the  Midland  railway.  Pop.  (1901), 
7492.  It  is  picturesquely  situated  on  a  steep  slope,  lying  high, 
and  surrounded  by  moorland.  The  Rev.  Patrick  Bronte  (d.i86i) 
was  incumbent  here  for  forty-one  years,  and  a  memorial  near 
the  west  window  of  St  Michael's  church  bears  his  name  and  the 
names  of  his  gifted  daughters  upon  it.  The  grave  of  Charlotte 
and  Emily  Bronte  is  also  marked  by  a  brass.  In  1895  a  museum 
was  opened  by  the  Bronte  society.  There  is  a  large  worsted 
industry. 

HAWSER  (in  sense  and  form  as  if  from  "  hawse,"  which, 
from  the  16th-century  form  liaise,  is  derived  from  Teutonic 

hals,  neck,  of  which  there  is  a  Scandinavian  use  in  the  sense  of 
the  forepart  of  a  ship;  the  two  words  are  not  etymologically 

connected;  "  hawser  "  is  from  an  O.  Fr.  haucier,  hausser,  to 
raise,  tow,  hoist,  from  the  Late  Lat.  altiare,  to  lift,  altus,  high), 
a  small  cable  or  thick  rope  used  at  sea  for  the  purposes  of  mooring 
or  warping,  in  the  case  of  large  vessels  made  of  steel.  When  a 
cable  or  tow  line  is  made  of  three  or  more  small  ropes  it  is  said 

to  be  "  hawser-laid."  The  "  hawse  "  of  a  ship  is  that  part  of  the 
bows  where  the  "  hawse-holes  "  are  made.  These  are  two  holes 
cut  in  the  bows  of  a  vessel  for  the  cables  to  pass  through,  having 

small  cast-iron  pipes,  called  "  hawse-pipes,"  fitted  into  them  to 
prevent  abrasion.  In  bad  weather  at  sea  these  holes  are  plugged 

up  with  "  hawse-plugs  "  to  prevent  the  water  entering.  The 
phrase  to  enter  the  service  by  the  "  hawse-holes  "  is  used  of 
those  who  have  risen  from  before  the  mast  to  commissioned 

rank  in  the  navy.  When  the  ship  is  at  anchor  the  space  between 

her  head  and  the  anchor  is  called  "  hawse,"  as  in  the  phrase 
"  athwart  the  hawse."  The  term  also  applies  to  the  position 
of  the  ship's  anchors  when  moored;  when  they  are  laid  out  in  a 
line  at  right  angles  to  the  wind  it  is  said  to  be  moored  with  an 

"  open  hawse  ";  when  both  cables  are  laid  out  straight  to  their 
anchors  without  crossing,  it  is  a  "  clear  hawse." 
HAWTHORN,  a  city  of  Bourke  county,  Victoria,  Australia, 

45  m.  by  rail  E.  of  and  suburban  to  Melbourne.  Pop.  (1901), 

21,339.  It  is  the  seat  of  the  important  Methodist  Ladies'* 
College.  The  majority  of  the  inhabitants  are  professional  and 
business  men  engaged  in  Melbourne,  and  their  residences  are 
numerous  at  Hawthorn. 

HAWTHORN  (O.  Eng.  haga-,  hag-,  or  hege-lhorn,  i.e.  "  hedge- 
thorn  "),  the  common  name  for  Cralaegus,  in  botany,  a  genus 
of  shrubs  or  small  trees  belonging  to  the  natural  order  Rosaceae, 
native  of  the  north  temperate  regions,  especially  America.  It 
is  represented  in  the  British  Isles  by  the  hawthorn,  white-thorn 
or  may  (Ger.  Hagedorn  and  Christdorn;  Fr.  aubepine),  C. 
Oxyacantha,  a  small,  round-headed,  much-branched  tree,  10  to 
20  ft.  high,  the  branches  often  ending  in  single  sharp  spines. 
The  leaves,  which  are  deeply  cut,  are  i  to  2  in.  long  and  very 
variable  in  shape.  The  flowers  are  sweet-scented,  in  flat-topped 
clusters,  and  5  to  f  in.  in  diameter,  with  five  spreading  white 
petals  alternating  with  five  persistent  green  sepals,  a  large 
number  of  stamens  with  pinkish-brown  anthers,  and  one  to  three 
carpels  sunk  in  the  cup-shaped  floral  axis.  The  fruit,  or  haw, 
as  in  the  apple,  consists  of  the  swollen  floral  axis,  which  is  usually 
scarlet,  and  forms  a  fleshy  envelope  surrounding  the  hard  stone. 

The  common  hawthorn  is  a  native  of  Europe  as  far  north  as 

6o5°  in  Sweden,  and  of  North  Africa,  western  Asia  and  Siberia, 
and  has  been  naturalized  in  North  America  and  Australia.  It 
thrives  best  in  dry  soils,  and  in  height  varies  from  4  or  5  to  12,  15 
or,  in  exceptional  cases,  as  much  as  between  20  and  30  ft.  It 
may  be  propagated  from  seed  or  from  cuttings.  The  seeds 
must  be  from  ripe  fruit,  and  if  fresh  gathered  should  be  freed 
from  pulp  by  maceration  in  water.  They  germinate  only  in  the 
second  year  after  sowing;  in  the  course  of  their  first  year  the 
seedlings  attain  a  height  of  6  to  12  in.  Hawthorn  has  been  for 
many  centuries  a  favourite  park  and  hedge  plant  in  Europe,  and 
numerous  varieties  have  been  developed  by  cultivation;  these 
differ  in  the  form  of  the  leaf,  the  white,  pink  or  red,  single  or 
double  flowers,  and  the  yellow,  orange  or  red  fruit.  In  England 
the  hawthorn,  owing  to  its  hardiness  and  closeness  of  growth, 
has  been  employed  for  enclosure  of  land  since  the  Roman  occupa- 

tion, but  for  ordinary  field  hedges  it  is  believed  it  was  generally 
in  use  till  about  the  end  of  the  i7th  century.  James  I.  of 
Scotland,  in  his  Quair,  ii.  14  (early  I5th  century),  mentions  the 

"  hawthorn  hedges  knet "  of  Windsor  Castle.  The  first  hawthorn 
hedges  in  Scotland  are  said  to  have  been  planted  by  soldiers 
of  Cromwell  at  Inch  Buckling  Brae  in  East  Lothian  and  Finlarig 
in  Perthshire.  Annual  pruning,  to  which  the  hawthorn  is  par- 

ticularly amenable,  is  necessary  if  the  hedge  is  to  maintain  its 
compactness  and  sturdiness.  When  the  lower  part  shows 

a  tendency  to  go  bare  the  strong  stems  may  be  "  plashed,"  i.e. 
split,  bent  over  and  pegged  to  the  ground  so  that  new  growths 
may  start.  The  wood  of  the  hawthorn  is  white  in  colour,  with 
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a  yellowish  tinge.  Fresh  cut  it  weighs  68  Ib  12  oz.  per  cubic  foot, 
and  dry  57  Ib  3  oz.  It  can  seldom  be  obtained  in  large  portions, 
and  has  the  disadvantage  of  being  apt  to  warp;  its  great  hard- 

ness, however,  renders  it  valuable  for  the  manufacture  of  various 

articles,  such  as  the  cogs  of  mill-wheels,  flails  and  mallets,  and 
handles  of  hammers.  Both  green  and  dry  it  forms  excellent 
fuel.  The  bark  possesses  tanning  properties,  and  in  Scotland 
in  past  times  yielded  with  ferrous  sulphate  a  black  dye  for  wool. 
The  leaves  are  eaten  by  cattle,  and  have  been  employed  as  a 
substitute  for  tea.  Birds  and  deer  feed  upon  the  haws,  which  are 
used  in  the  preparation  of  a  fermented  and  highly  intoxicating 
liquor.  The  hawthorn  serves  as  a  stock  for  grafting  other  trees. 
As  an  ornamental  feature  in  landscapes,  it  is  worthy  of  notice; 
and  the  pleasing  shelter  it  affords  and  the  beauty  of  its  blossoms 
have  frequently  been  alluded  to  by  poets.  The  custom  of 
employing  the  flowering  branches  for  decorative  purposes  on 
the  ist  of  May  is  of  very  early  origin;  but  since  the  alteration 
in  the  calendar  the  tree  has  rarely  been  in  full  bloom  in  England 
before  the  second  week  of  that  month.  In  the  Scottish  Highlands 
the  flowers  may  be  seen  as  late  as  the  middle  of  June.  The 
hawthorn  has  been  regarded  as  the  emblem  of  hope,  and  its 
branches  are  stated  to  have  been  carried  by  the  ancient  Greeks 
in  wedding  processions,  and  to  have  been  used  by  them  to  deck 
the  altar  of  Hymen.  The  supposition  that  the  tree  was  the 

source  of  Christ's  crown  of  thorns  gave  rise  doubtless  to  the 
tradition  current  among  the  French  peasantry  that  it  utters 
groans  and  cries  on  Good  Friday,  and  probably  also  to  the  old 
popular  superstition  in  Great  Britain  and  Ireland  that  ill-luck 
attended  the  uprooting  of  hawthorns.  Branches  of  the  Glaston- 
bury  thorn,  C.  Oxyacantha,  var.  praecox,  which  flowers  both  in 
December  and  in  spring,  were  formerly  highly  valued  in  England, 
on  account  of  the  legend  that  the  tree  was  originally  the  staff  of 
Joseph  of  Arimathea. 

The  number  of  species  in  the  genus  is  from  fifty  to  seventy, 
according  to  the  view  taken  as  to  whether  or  not  some  of  the 

forms,  especially  of  those  occurring  in  the  United  States,  repre- 
sent distinct  species.  C.  coccinea,  a  native  of  Canada  and  the 

eastern  United  States,  with  bright  scarlet  fruits,  was"  introduced 
into  English  gardens  towards  the  end  of  the  i7th  century. 
C.  Crus-Galli,  with  a  somewhat  similar  distribution  and  intro- 

duced about  the  same  time,  is  a  very  decorative  species  with 
showy,  bright  red  fruit,  often  remaining  on  the  branches  till 
spring,  and  leaves  assuming  a  brilliant  scarlet  and  orange  in  the 
autumn;  numerous  varieties  are  in  cultivation.  C.  Pyracantha, 
known  in  gardens  as  pyracantha,  is  evergreen  and  has  white 
flowers,  appearing  in  May,  and  fine  scarlet  fruits  of  the  size  of 
a  pea  which  remain  on  the  tree  nearly  all  the  winter.  It  is  a 
native  of  south  Europe  and  was  introduced  into  Britain  early 
in  the  lyth  century. 

HAWTHORNE,  NATHANIEL  (1804-1864),  American  writer, 
son  of  Nathaniel  Hathorne  (1776-1808),  was  born  at  Salem, 
Massachusetts,  on  the  4th  of  July  1804.  The  head  of  the 
American  branch  of  the  family,  William  Hathorne  of  Wilton, 
Wiltshire,  England,  emigrated  with  Winthrop  and  his  company, 
and  arrived  at  Salem  Bay,  Mass.,  on  the  izth  of  June  1630.  He 
had  grants  of  land  at  Dorchester,  where  he  resided  for  upwards 
of  six  years,  when  he  was  persuaded  to  remove  to  Salem  by  the 
tender  of  further  grants  of  land  there,  it  being  considered  a  public 
benefit  that  he  should  become  an  inhabitant  of  that  town.  He 

represented  his  fellow-townsmen  in  the  legislature,  and  served 
them  in  a  military  capacity  as  a  captain  in  the  first  regular  troop 
organized  in  Salem,  which  he  led  to  victory  through  an  Indian 

campaign  in  Maine.  Originally  a  determined  "  Separatist," 
and  opposed  to  compulsion  for  conscience,  he  signalized  himself 
when  a  magistrate  by  the  active  part  which  he  took  in  the  Quaker 

persecutions  of  the  time  (1657-1662),  going  so  far  on  one  occasion 
as  to  order  the  whipping  of  Anne  Coleman  and  four  other  Friends 
through  Salem,  Boston  and  Dedham.  He  died,  an  old  man,  in 
the  odour  of  sanctity,  and  left  a  good  property  to  his  son  John, 

who  inherited  his  father's  capacity  and  intolerance,  and  was  in 
turn  a  legislator,  a  magistrate,  a  soldier  and  a  bitter  persecutor 
of  witches.  Before  the  death  of  Justice  Hathorne  in  1717,  the 

destiny  of  the  family  suffered  a  sea-change,  and  they  began  to 
be  noted  as  mariners.  One  of  these  seafaring  Hathornes  figured 
in  the  Revolution  as  a  privateer,  who  had  the  good  fortune  to 
escape  from  a  British  prison-ship;  and  another,  Captain  Daniel 
Hathorne,  has  left  his  mark  on  early  American  ballad-lore. 

He  too  was  a  privateer,  commander  of  the  brig  "  Fair  American," 
which,  cruising  off  the  coast  of  Portugal,  fell  in  with  a  British 
scow  laden  with  troops  for  General  Howe,  which  scow  the  bold 
Hathorne  and  his  valiant  crew  at  once  engaged  and  fought  for 
over  an  hour,  until  the  vanquished  enemy  was  glad  to  cut  the 
Yankee  grapplings  and  quickly  bear  away.  The  last  of  the 
Hathornes  with  whom  we  are  concerned  was  a  son  of  this 
sturdy  old  privateer,  Nathaniel  Hathorne.  He  was  born  in 
1776,  and  about  the  beginning  of  the  igth  century  married  Miss 
Elizabeth  Clarke  Manning,  a  daughter  of  Richard  Manning  of 
Salem,  whose  ancestors  emigrated  to  America  about  fifty  years 
after  the  arrival  of  William  Hathorne.  Young  Nathaniel  took 
his  hereditary  place  before  the  mast,  passed  from  the  forecastle 
to  the  cabin,  made  voyages  to  the  East  and  West  Indies,  Brazil 
and  Africa,  and  finally  died  of  fever  at  Surinam,  in  the  spring  of 
1808.  He  was  the  father  of  three  children,  the  second  of  whom 
was  the  subject  of  this  article.  The  form  of  the  family  name  was 

changed  by  the  latter  to  "  Hawthorne  "  in  his  early  manhood. 
After  the  death  of  her  husband  Mrs  Hawthorne  removed  to 

the  house  of  her  father  with  her  little  family  of  children.  Of 
the  boyhood  of  Nathaniel  no  particulars  have  reached  us,  except 
that  he  was  fond  of  taking  long  walks  alone,  and  that  he  used  to 
declare  to  his  mother  that  he  would  go  to  sea  some  time  and 
would  never  return.  Among  the  books  that  he  is  known  to  have 
read  as  a  child  were  Shakespeare,  Milton,  Pope  and  Thomson, 
The  Castle  of  Indolence  being  an  especial  favourite.  In  the 
autumn  of  1818  his  mother  removed  to  Raymond,  a  town  in 
Cumberland  county,  Maine,  where  his  uncle,  Richard  Manning, 
had  built  a  large  and  ambitious  dwelling.  Here  the  lad  resumed 
his  solitary  walks,  exchanging  the  narrow  streets  of  Salem  for 
the  boundless,  primeval  wilderness,  and  its  sluggish  harbour 
for  the  fresh  bright  waters  of  Sebago  lake.  He  roamed  the 
woods  by  day,  with  his  gun  and  rod,  and  in  the  moonlight  nights 
of  winter  skated  upon  the  lake  alone  till  midnight.  When  he 
found  himself  away  from  home,  and  wearied  with  his  exercise, 
he  took  refuge  in  a  log  cabin  where  half  a  tree  would  be  burning 
upon  the  hearth.  He  had  by  this  time  acquired  a  taste  for 
writing,  that  showed  itself  in  a  little  blank-book,  in  which  he 
jotted  down  his  woodland  adventures  and  feelings,  and  which 
was  remarkable  for  minute  observation  and  nice  perception  of 
nature. 

After  a  year's  residence  at  Raymond,  Nathaniel  returned 
to  Salem  in  order  to  prepare  for  college.  He  amused  himself 
by  publishing  a  manuscript  periodical,  which  he  called  the 
Spectator,  and  which  displayed  considerable  vivacity  and  talent. 
He  speculated  upon  the  profession  that  he  would  follow,  with  a 

sort  of  prophetic  insight  into  his  future.  "  I  do  not  want  to  be 
a  doctor  and  live  by  men's  diseases,"  he  wrote  to  his  mother, 
"  nor  a  minister  to  live  by  their  sins,  nor  a  lawyer  and  live  by 
their  quarrels.  So  I  don't  see  that  there  is  anything  left  for  me 
but  to  be  an  author.  How  would  you  like  some  day  to  see  a 

whole  shelf  full  of  books,  written  by  your  son,  with  '  Hawthorne's 
Works'  printed  on  their  backs?" 

Nathaniel  entered  Bowdoin  College,  Brunswick,  Maine,  in 
the  autumn  of  1821,  where  he  became  acquainted  with  two 

students  who  were  destined  to  distinction— Henry  W.Longfellow 
and  Franklin  Pierce.  He  was  an  excellent  classical  scholar, 

his  Latin  compositions,  even  in  his  freshman  year,  being  remark- 
able for  their  elegance,  while  his  Greek  (which  was  less)  was  good. 

He  made  graceful  translations  from  the  Roman  poets,  and 
wrote  several  English  poems  which  were  creditable  to  him. 
After  graduation  three  years  later  (1825)  he  returned  to  Salem, 
and  to  a  life  of  isolation.  He  devoted  his  mornings  to  study, 
his  afternoons  to  writing,  and  his  evenings  to  long  walks  along 

the  rocky  coast.  He  was  scarcely  known  by  sight  to  his  towns- 
men, and  he  held  so  little  communication  with  the  members 

of  his  own  family  that  his  meals  were  frequently  left  at  his 



HAWTHORNE,  NATHANIEL 

103 

locked  door.  He  wrote  largely,  but  destroyed  many  of  his 
manuscripts,  his  taste  was  so  difficult  to  please.  He  thought 
well  enough,  however,  of  one  of  his  compositions  to  print  it 
anonymously  in  1828. /  A  crude  melodramatic  story,  entitled 
Fanshawe,  it  was  unworthy  even  of  his  immature  powers,  and 
should  never  have  been  rescued  from  the  oblivion  which  speedily 
overtook  it.  The  name  of  Nathaniel  Hawthorne  finally  became 
known  to  his  countrymen  as  a  writer  in  The  Token,  a  holiday 
annual  which  was  commenced  in  1828  by  Mr  S.  G.  Goodrich 

(better  known  as  "Peter  Parley  "),  by  whom  it  was  conducted 
for  fourteen  years.  This  forgotten  publication  numbered  among 
its  contributors  most  of  the  prominent  American  writers  of  the 
time,  none  of  whom  appear  to  have  added  to  their  reputation 

in  its  pages,  except  the  least  popular  of  all — Hawthorne,  who 
was  for  years  the  obscurest  man  of  letters  in  America,  though 
he  gradually  made  admirers  in  a  quiet  way.  His  first  public 
recognition  came  from  England,  where  his  genius  was  discovered 
in  1835  by  Henry  F.  Chorley,  one  of  the  editors  of  the  Athenaeum, 

in  which  he  copied  three  of  Hawthorne's  most  characteristic 
papers  from  The  Token.  He  had  but  little  encouragement  to 
continue  in  literature,  for  Mr  Goodrich  was  so  much  more  a 
publisher  than  an  author  that  he  paid  him  wretchedly  for  his 
contributions,  and  still  more  wretchedly  for  his  work  upon  an 
American  Magazine  of  Useful  and  Entertaining  Knowledge,  which 
he  persuaded  him  to  edit.  This  author-publisher  consented, 
however,  at  a  later  period  (1837)  to  bring  out  a  collection  of 

Hawthorne's  writings  under  the  title  of  Twice-told  Tales.  .  A 
moderate  edition  was  got  rid  of,  but  the  great  body  of  the  reading 
public  ignored  the  book  altogether.  It  was  generously  reviewed 
in  the  North  American  Review  by  his  college  friend  Longfellow, 
who  said  it  came  from  the  hand  of  a  man  of  genius,  and  praised 
it  for  the  exceeding  beauty  of  its  style,  which  was  as  clear  as 
running  waters. 

The  want  of  pecuniary  success  which  had  so  far  attended 
his  authorship  led  Hawthorne  to  accept  a  situation  which  was 
tendered  him  by  George  Bancroft,  the  historian,  collector  of 
the  port  of  Boston  under  the  Democratic  rule  of  President 
Van  Buren.  He  was  appointed  a  weigher  in  the  custom-house 
at  a  salary  of  about  $1200  a  year,  and  entered  upon  the  duties 
of  his  office,  which  consisted  for  the  most  part  in  measuring 
coal,  salt  and  other  bulky  commodities  on  foreign  vessels. 
It  was  irksome  employment,  but  faithfully  performed  for  two 
years,  when  he  was  superseded  through  a  change  in  the  national 
administration.  Master  of  himself  once  more,  he  returned  to 
Salem,  where  he  remained  until  the  spring  of  1841,  when  he 

wrote  a  collection  of  children's  stories  entitled  Grandfather's 
Chair,  and  joined  an  industrial  association  at  West  Roxbury, 
Mass.  Brook  Farm,  as  it  was  called,  was  a  social  Utopia, 
composed  of  a  number  of  advanced  thinkers,  whose  object  was 
so  to  distribute  manual  labour  as  to  give  its  members  time  for 

intellectual  culture.  The  scheme  worked  admirably — on  paper; 
but  it  was  suited  neither  to  the  temperament  nor  the  taste  of 
Hawthorne,  and  after  trying  it  patiently  for  nearly  a  year  he 
returned  to  the  everyday  life  of  mankind. 

One  of  Hawthorne's  earliest  admirers  was  Miss  Sophia  Peabody , 
a  lady  of  Salem,  whom  he  married  in  the  summer  of  1842.  He 
made  himself  a  new  home  in  an  old  manse,  at  Concord,  Mass., 
situated  on  historic  ground,  in  sight  of  an  old  revolutionary 
battlefield,  and  devoted  himself  diligently  to  literature.  He 
was  known  to  the  few  by  his  Twice-told  Tale!,  and  to  the  many 
by  his  papers  in  the  Democratic  Review.  He  published  in  1842 

a  further  portion  of  Grandfather's  Chair,  and  also  a  second 
volume  of  Twice-told  Tales.  He  also  edited,  during  1845, 
the  African  Journals  of  Horatio  Bridge,  an  officer  of  the  navy, 
who  had  been  at  college  with  him;  and  in  the  following  year  he 
published  in  two  volumes  a  collection  of  his  later  writings,  under 
the  title  of  Mosses  from  an  Old  Manse.  ' 

After  a  residence  of  nearly  four  years  at  Concord,  Hawthorne 
returned  to  Salem,  having  been  appointed  surveyor  of  the 
custom-house  of  that  port  by  a  new  Democratic  administration. 
He  filled  the  duties  of  this  position  until  the  incoming  of  the 
Whig  administration  again  led  to  his  retirement.  He  seems  to 

have  written  little  during  his  official  term,  but,  as  he  had  leisure 
enough  and  to  spare,  he  read  much,  and  pondered  over  subjects 
for  future  stories.  His  next  work,  The  Scarlet  Letter,  which  was 
begun  after  his  removal  from  the  custom-house,  was  published 
in  1850.  If  there  had  been  any  doubt  of  his  genius  before,  it 
was  settled  for  ever  by  this  powerful  romance. 

Shortly  after  the  publication  of  The  Scarlet  Letter  Hawthorne 
removed  from  Salem  to  Lenox,  Berkshire,  Mass.,  where  he  wrote 
The  House  of  the  Seven  Gables  (1851)  and  The  Wonder-Book 
(1851).  From  Lenox  he  removed  to  West  Newton,  near  Boston, 
Mass.,  where  he  wrote  The  Blithedale  Romance  (1852)  and  The 
Snow  Image  and  other  Twice-told  Tales  (1852).  In  the  spring 
of  1852  he  removed  back  to  Concord,  where  he  purchased  an 
old  house  which  he  called  The  Wayside,  and  where  he  wrote  a 
Life  of  Franklin  Pierce  (1852)  and  Tanglewood  Tales  (1853). 
Mr  Pierce  was  the  Democratic  candidate  for  the  presidency, 
and  it  was  only  at  his  urgent  solicitation  that  Hawthorne 
consented  to  become  his  biographer.  He  declared  that  he 
would  accept  no  office  in  case  he  were  elected,  lest  it  might 
compromise  him ;  but  his  friends  gave  him  such  weighty  reasons 
for  reconsidering  his  decision  that  he  accepted  the  consulate 
at  Liverpool,  which  was  understood  to  be  one  of  the  best  gifts 
at  the  disposal  of  the  president. 

Hawthorne  departed  for  Europe  in  the  summer  of  1853,  and 
returned  to  the  United  States  in  the  summer  of  1860.  Of  the 

seven  years  which  he  passed  in  Europe  five  were  spent  in  attending 
to  the  duties  of  his  consulate  at  Liverpool,  and  in  little  journeys 
to  Scotland,  the  Lakes  and  elsewhere,  and  the  remaining  two 
in  France  and  Italy.  They  were  quiet  and  uneventful,  coloured 
by  observation  and  reflection,  as  his  note-books  show,  but 
productive  of  only  one  elaborate  work,  Transformation,  or  The 
Marble  Faun,  which  he  sketched  out  during  his  residence  in 
Italy,  and  prepared  for  the  press  at  Leamington,  England, 
whence  it  was  despatched  to  America  and  published  in  1860. 

Hawthorne  took  up  his  abode  at  The  Wayside,  not  much  richer 
than  when  he  left  it,  and  sat  down  at  his  desk  once  more  with  a 
heavy  heart.  He  was  surrounded  by  the  throes  of  a  great  civil 
war,  and  the  political  party  with  which  he  had  always  acted 
was  under  a  cloud.  His  friend  ex-President  Pierce  was  stig- 

matized as  a  traitor,  and  when  Hawthorne  dedicated  his  next 

book  to  him — a  volume  of  English  impressions  entitled  Ou*  Old 
Home  (1863) — it  was  at  the  risk  of  his  own  popularity.  His  pen 
was  soon  to  be  laid  aside  for  ever;  for,  with  the  exception  of 
the  unfinished  story  of  Septimius  Felton,  which  was  published 
after  his  death  by  his  daughter  Una  (1872),  and  the  fragment 
of  The  Dolliver  Romance,  the  beginning  of  which  was  published 
in  the  Atlantic  Monthly  in  July  1864,  he  wrote  no  more.  His 
health  gradually  declined,  his  hair  grew  white  as  snow,  and 
the  once  stalwart  figure  that  in  early  manhood  flashed  along  the 
airy  cliffs  and  glittering  sands  sauntered  idly  on  the  little  hill 
behind  his  house.  In  the  beginning  of  April  1864  he  made  a  short 
southern  tour  with  his  publisher  Mr  William  D.Ticknor,  and  was 
benefited  by  the  change  of  scene  until  he  reached  Philadelphia, 
where  he  was  shocked  by  the  sudden  death  of  Mr  Ticknor. 
He  returned  to  The  Wayside,  and  after  a  short  season  of  rest 
joined  his  friend  ex-President  Pierce.  He  died  at  Plymouth, 
New  Hampshire,  on  the  ipth  of  May  1864,  and  five  days  later 
was  buried  at  Sleepy  Hollow,  a  beautiful  cemetery  at  Concord, 
where  he  used  to  walk  under  the  pines  when  he  was  living  at  the 
Old  Manse,  and  where  his  ashes  moulder  under  a  simple  stone, 

inscribed  with  the  single  word  "  Hawthorne." 
The  writings  of  Hawthorne  are  marked  by  subtle  imagination, 

curious  power  of  analysis  and  exquisite  purity  of  diction.  He 
studied  exceptional  developments  of  character,  and  was  fond  of 

exploring  secret  crypts  of  emotion.  His  shorter  stories  are  re- 
markable for  originality  and  suggestiveness,  and  his  larger  ones 

are  as  absolute  creations  as  Hamlet  or  Undine.  Lacking  the 
accomplishment  of  verse,  he  was  in  the  highest  sense  a  poet. 
His  work  is  pervaded  by  a  manly  personality,  and  by  an  almost 
feminine  delicacy  and  gentleness.  He  inherited  the  gravity  of 
his  Puritan  ancestors  without  their  superstition,  and  learned  in 
his  solitary  meditations  a  knowledge  of  the  night-side  of  life 
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which  would  have  filled  them  with  suspicion.  A  profound 
anatomist  of  the  heart,  he  was  singularly  free  from  morbidness, 
and  in  his  darkest  speculations  concerning  evil  was  robustly 
right-minded.  He  worshipped  conscience  with  his  intellectual 
as  well  as  his  moral  nature;  it  is  supreme  in  all  he  wrote.  Besides 

these  mental  traits,  he  possessed  the  literary  quality  of  style — 
a  grace,  a  charm,  a  perfection  of  language  which  no  other 
American  writer  ever  possessed  in  the  same  degree,  and  which 
places  him  among  the  great  masters  of  English  prose. 

His  Complete  Writings  (22  vols.,  Boston,  1901)  were  edited,  with 
introduction,  including  a  bibliography,  by  H.  S.  Scudder.  The 

standard  authority  for  Hawthorne's  biography  is  Nathaniel  Haw- 
thorne and  his  Wife  (2  vols.,  Boston,  1884),  by  his  son  Julian  Haw- 

thorne (b.  1846),  himself  a  novelist  and  critic  of  distinction.  See 

also  Henry  James,  Hawthorne  (London,  1879),  in  the  "  English  Men 
of  Letters  '  series;  Julian  Hawthorne,  Hawthorne  and  his  Circle 
(New  York,  1903);  a  paper  in  R.  H.  Hutton's  Essays  Theological 
and  Literary  (London,  1871);  George  B.  Smith,  Poets  and  Novelists 
(London,  1875) ;  Moncure  D.  Conway,  Life  of  Nathaniel  Hawthorne 
(London,  1890,  in  the  "Great  Writers"  series);  Horatio  Bridge, 
Personal  Recollections  of  Nathaniel  Hawthorne  (New  York,  1893); 
Rose  Hawthorne  Lathrop,  Memories  of  Hawthorne  (Boston,  1897); 
W.  C.  Lawton,  The  New  England  Poets  (New  York,  1898);  Sir  L. 
Stephen,  Hours  in  a  Library  (1874);  Annie  Fields,  Nathaniel 
Hawthorne  (Boston,  1899);  G.  E.  Woodberry,  Life  of  Hawthorne 
(1902) ;  and  bibliography  by  N.  E.  Browne  (1905).  (R.  H.  S.) 

HAWTREY,  CHARLES  HENRY  (1858-  ),  English  actor, 
was  born  at  Eton,  where  his  father  was  master  of  the  lower 
school,  and  educated  at  Rugby  and  Oxford.  He  took  to  the  stage 

in  1 88 1,  and  in  1883  adapted  von  Moser's  Bibliothekar  as  The 
Private  Secretary,  which  had  an  enormous  success.  He  then 
appeared  in  London  in  a  number  of  modern  plays,  in  which  he 
was  conspicuous  as  a  comedian.  He  was  unapproachable  for 
parts  in  which  cool  imperturbable  lying  constituted  the  leading 
characteristic.  Among  his  later  successes  A  Message  from  Mars 
was  particularly  popular  in  London  and  in  America. 

HAWTREY,  EDWARD  CRAVEN  (1789-1862),  English  educa- 
tionalist, was  born  at  Burnham  on  the  7th  of  May  1789,  the  son 

of  the  vicar  of  the  parish.  He  was  educated  at  Eton  and  King's 
College,  Cambridge,  and  in  1814  was  appointed  assistant  master 
at  Eton  under  Dr  Keate.  In  1834  he  became  headmaster  of  the 
college,  and  his  administration  was  a  vigorous  one.  New 
buildings  were  erected,  including  the  school  library  and  the 
sanatorium,  the  college  chapel  was  restored,  the  Old  Christopher 

Inn  was  closed,  and  the  custom  of  "  Montem,"  the  collection  by 
street  begging  of  funds  for  the  university  expenses  of  the  captain 
of  the  school,  was  suppressed.  He  is  supposed  to  have  suggested 

the  prince  consort's  modern  language  prizes,  while  the  prize  for 
English  essay  he  founded  himself.  In  1852  he  became  provost  of 
Eton,  and  in  1854  vicar  of  Mapledurham.  He  died  on  the  27th 
of  January  1862,  and  was  buried  in  the  Eton  College  chapel. 
On  account  of  his  command  of  languages  ancient  and  modern, 

he  was  known  in  London  as  "  the  English  Mezzofanti,"  and 
he  was  a  book  collector  of  the  finest  taste.  Among  his  own  books 
are  some  excellent  translations  from  the  English  into  Italian, 
German  and  Greek.  He  had  a  considerable  reputation  as 
a  writer  of  English  hexameters  and  as  a  judge  of  Homeric 
translation. 

HAXO,  FRANCOIS  NICOLAS  BENOIT,  BARON  (1774-1838), 
French  general  and  military  engineer,  was  born  at  Luneville 
on  the  24th  of  June  1774,  and  entered  the  Engineers  in  1793. 
He  remained  unknown,  doing  duty  as  a  regimental  officer  for 
many  years,  until,  as  major,  he  had  his  first  chance  of  distinction 
in  the  second  siege  of  Saragossa  in  1809,  after  which  Napoleon 
made  him  a  colonel.  Haxo  took  part  in  the  campaign  of  Wagram, 
and  then  returned  to  the  Peninsula  to  direct  the  siege  operations 

of  Suchet's  army  in  Catalonia  and  Valencia.  In  1810  he  was 
made  general  of  brigade,  in  1811  a  baron,  and  in  the  same  year 
he  was  employed  in  preparing  the  occupied  fortresses  of  Germany 
against  a  possible  Russian  invasion.  In  1812  he  was  chief 

engineer  of  Davout's  I.  corps,  and  after  the  retreat  from  Moscow 
he  was  made  general  of  division.  In  1813  he  constructed  the 
works  around  Hamburg  which  made  possible  the  famous  defence 
of  that  fortress  by  Davout,  and  commanded  the  Guard  Engineers 

until  he  fell  into  the  enemy's  hands  at  Kulm.  After  the  Restora- 

tion Louis  XVIII.  wished  to  give  Haxo  a  command  in  the  Royal 
Guards,  but  the  general  remained  faithful  to  Napoleon,  and  in  the 
Hundred  Days  laid  out  the  provisional  fortifications  of  Paris 
and  fought  at  Waterloo.  It  was,  however,  after  the  second 
Restoration  that  the  best  work  of  his  career  as  a  military  engineer 
was  done.  As  inspector-general  he  managed,  though  not  without 
meeting  considerable  opposition,  to  reconstruct  in  accordance 
with  the  requirements  of  the  time,  and  the  designs  which  he 
had  evolved  to  meet  them,  the  old  Vauban  and  Cormontaigne 
fortresses  which  had  failed  to  check  the  invasions  of  1814  and 
1815.  For  his  services  he  was  made  a  peer  of  France  by  Louis 
Philippe  (1832).  Soon  after  this  came  the  French  intervention  in 
Belgium  and  the  famous  scientific  siege  of  Antwerp  citadel. 
Under  Marshal  Gerard  Haxo  directed  the  besiegers  and  com- 

pletely outmatched  the  opposing  engineers,  the  fortress  being 
reduced  to  surrender  after  a  siege  of  a  little  more  than  three  weeks 
(December  23,  1832).  He  was  after  this  regarded  as  the  first 
engineer  in  Europe,  and  his  latter  years  were  spent  in  urging 
upon  the  government  and  the  French  people  the  fortification  of 
Paris  and  Lyons,  a  project  which  was  partly  realized  in  his  time 
and  after  his  death  fully  carried  out.  General  Haxo  died  at 
Paris  on  the  2Sth  of  June  1838.  He  wrote  Mimoire  sur  le  figure 
du  terrain  dans  les  cartes  topographiques  (Paris,  N.D.),  and  a 
memoir  of  General  Dejean  (1824). 
HAXTHAUSEN,  AUGUST  FRANZ  LUDWIG  MARIA, 

FREIHERR  VON  (1792-1866),  German  political  economist,  was 
born  near  Paderborn  in  Westphalia  on  the  3rd  of  February 
1792.  Having  studied  at  the  school  of  mining  at  Klausthal,  and 
having  servedinthe  Hanoverian  army,  he  entered  the  university 
of  Gottingen  in  1815.  Finishing  his  course  there  in  1818  he  was 
engaged  in  managing  his  estates  and  in  studying  the  land  laws. 
The  result  of  his  studies  appeared  in  1829  when  he  published 
Uber  die  Agraroerfassung  in  den  Fiirstentiimern  Paderborn  und 

Coney,  'a  work  which  attracted  much  attention  and  which 
procured  for  its  author  a  commission  to  investigate  and  report 
upon  the  land  laws  of  the  Prussian  provinces  with  a  view  to  a  new 
code.  After  nine  years  of  labour  he  published  in  1839  an 
exhaustive  treatise,  Die  Idndliche  Vcrfassung  in  der  Provinz 
Preussen,  and  in  1843,  at  the  request  of  the  emperor  Nicholas, 
he  undertook  a  similar  work  for  Russia,  the  fruits  of  his  in- 

vestigations in  that  country  being  contained  in  his  Studicn  iiber 
die  innern  Zustande  des  Volkslebens,  und  insbesondere  die  land- 
lichen  Einrichtungen  Russlands  (Hanover,  1847-1852).  He 
received  various  honours,  was  a  member  of  the  combined  diet 
in  Berlin  in  1847  and  1848,  and  afterwards  of  the  Prussian  upper 
house.  Haxthausen  died  at  Hanover  on  the  3ist  of  December 1866. 

In  addition  to  the  works  already  mentioned  he  wrote  Die  land- 
liche Verfassung  Russlands  (Leipzig,  1866).  His  Studien  has  been 

translated  into  French  and  into  English  by  R.  Farie  as  The  Russian 
Empire  (1856).  Other  works  of  his  which  have  appeared  in  English 
are :  Transcaucasia ;  Sketches  of  the  Nations  and  Races  between  the 
Black  Sea  and  the  Caspian  (1854),  and  The  Tribes  of  the  Caucasus 
(1855).  Haxthausen  edited  Das  konstitutionelle  Pnnzip  (Leipzig, 
1864),  a  collection  of  political  writings  by  various  authors,  which  has 
been  translated  into  French  (1865). 

HAY,  GEORGE  (1729-1811),  Scottish  Roman  Catholic  divine, 
was  born  at  Edinburgh  on  the  24th  of  August  1729.  He  was 
accused  of  sympathizing  with  the  rebellion  of  1745  and  served 

a  term  of  imprisonment  1746-1747.  He  then  entered  the 
Roman  Catholic  Church,  studied  in  the  Scots  College  at  Rome, 

and  in  1759  accompanied  John  Geddes  (1735-1799),  afterwards 
bishop  of  Morocco,  on  a  Scottish  mission.  Ten  years  later 
he  was  appointed  bishop  of  Daulis  in  partibus  and  coadjutor 

to  Bishop  James  Grant  (1706-1778).  In  1778  he  became  vicar 
apostolic  of  the  lowland  district.  During  the  Protestant  riots 
in  Edinburgh  in  1779  his  furniture  and  library  were  destroyed 
by  fire.  From  1788  to  1793  he  was  in  charge  of  the  Scalan 
seminary;  in  1802  he  retired  to  that  of  Aquhorties  near  Inverury 
which  he  had  founded  in  1799.  He  died  there  on  the  isth  of 
October  1811. 

His  theological  works,  including  The  Sincere  Christian,  The  Devout 
Christian,  The  Pious  Christian  and  The  Scripture  Doctrine  of  Miracles, 
were  edited  by  Bishop  Strain  in  1871-1873. 
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HAY,  GILBERT,  or  "  SIR  GILBERT  THE  HAVE  "  (fl.  1450), 
Scottish  poet  and  translator,  was  perhaps  a  kinsman  of  the  house 
of  Errol.  If  he  be  the  student  named  in  the  registers  of  the 

university  of  St  Andrews  in  1418-1419,  his  birth  may  be  fixed 
about  1403.  He  was  in  France  in  1432,  perhaps  some  years 

earlier,  for  a  "  Gilbert  de  la  Haye  "  is  mentioned  as  present  at 
Reims,  in  July  1430,  at  the  coronation  of  Charles  VII.  He  has 
left  it  on  record,  in  the  Prologue  to  his  Buke  of  the  Law  of  Armys, 

that  he  was  "  chaumerlayn  umquhyle  to  the  maist  worthy 
King  Charles  of  France."  In  1456  he  was  back  in  Scotland, 
in  the  service  of  the  chancellor,  William,  earl  of  Orkney  and 

Caithness,  "  in  his  castell  of  Rosselyn,"  south  of  Edinburgh. 
The  date  of  his  death  is  unknown. 

Hay  is  named  by  Dunbar  (q.v.)  in  his  Lament  for  the  Makaris, 
and  by  Sir  David  Lyndsay  (q.v.)  in  his  Testament  and  Complaynt 
of  the  Papyngo.  His  only  political  work  is  The  Buik  of  Alexander 

the  Conquer 'our,  of  which  a  portion,  in  copy,  remains  atTaymouth 
Castle.  He  has  left  three  translations,  extant  in  one  volume 
(in  old  binding)  in  the  collection  of  Abbotsford:  (a)  The  Buke 
of  the  Law  of  Armys  or  The  Buke  of  Bataillis,  a  translation  of 

Honore  Bonet's  Arbre  des  balailles;  (b)  The  Buke  of  the  Order 
of  Knichthood  from  the  Livre  de  I'ordre  de  chevalerie;  and  (c) 
The  Buke  of  the  Governaunce  of  Princes,  from  a  French  version 
of  the  pseudo-Aristotelian  Secreta  secretorunt.  The  second  of 

these  precedes  Caxton's  independent  translation  by  at  least 
ten  years. 

For  the  Buik  of  Alexander  see  Albert  Herrmann's  The  Taymouth 
Castle  MS.  of  Sir  Gilbert  Hay's  Buik,  &c.  (Berlin,  1898).  The  com- 

plete Abbotsford  MS.  has  been  reprinted  by  the  Scottish  Text  Society 
(ed.  J.  H.  Stevenson).  The  first  volume,  containing  The  Buke  of 
the  Law  of  Armys,  appeared  in  1901.  The  Order  of  Knichthood  was 
§rinted  by  David  Laing  for  the  Abbotsford  Club  (1847).    See  also 

.T.S.  edition  (u.s.)  "  Introduction,"  and  Gregory  Smith's  Specimens 
of  Middle  Scots,  in  which  annotated  extracts  are  given  from  the 
Abbotsford  MS.,  the  oldest  known  example  of  literary  Scots  prose. 

HAY,  JOHN  (1838-1905),  American  statesman  and  author, 
was  born  at  Salem,  Indiana,  on  the  8th  of  October  1838.  He 
graduated  from  Brown  University  in  1858,  studied  law  in  the 
office  of  Abraham  Lincoln,  was  admitted  to  the  bar  in  Spring- 

field, Illinois,  in  1861,  and  soon  afterwards  was  selected  by 
President  Lincoln  as  assistant  private  secretary,  in  which 

capacity  he  served  till  the  president's  death,  being  associated 
with  John  George  Nicolay  (1832-1901).  Hay  was  secretary  of 
the  U.S.  legation  at  Paris  in  1865-1867,  at  Vienna  in  1867-1869 
and  at  Madrid  in  1869-1870.  After  his  return  he  was  for  five 
years  an  editorial  writer  on  the  New  York  Tribune;  in  1879- 
1881  he  was  first  assistant  secretary  of  state  to  W.  M.  Evarts; 
and  in  1881  was  a  delegate  to  the  International  Sanitary  Con- 

ference, which  met  in  Washington,  D.C.,  and  of  which  he  was 
chosen  president.  Upon  the  inauguration  of  President  McKinley 
in  1897  Hay  was  appointed  ambassador  to  Great  Britain,  from 
which  post  he  was  transferred  in  1898  to  that  of  secretary  of 
state,  succeeding  VV.  R.  Day,  who  was  sent  to  Paris  as  a  member 
of  the  Peace  Conference.  He  remained  in  this  office  until  his 

death  at  Newburg,  New  Hampshire,  on  the  ist  of  July  1905. 
He  directed  the  peace  negotiations  with  Spain  after  the  war  of 
1898,  and  not  only  secured  American  interests  in  the  imbroglio 
caused  by  the  Boxers  in  China,  but  grasped  the  opportunity 

to  insist  on  "  the  administrative  entity  "  of  China;  influenced 
the  powers  to  declare  publicly  for  the  "  open  door  "  in  China; 
challenged  Russia  as  to  her  intentions  in  Manchuria,  securing 
a  promise  to  evacuate  the  country  on  the  8th  of  October  1903; 

and  in  1904  again  urged  "  the  administrative  entity  "  of  China 
and  took  the  initiative  in  inducing  Russia  and  Japan  to  "  localize 
and  limit  "  the  area  of  hostilities.  It  was  largely  due  to  his  tact 
and  good  management,  in  concert  with  Lord  Pauncefote,  the 
British  ambassador,  that  negotiations  for  abrogating  theClayton- 
Bulwer  Treaty  and  for  making  a  new  treaty  with  Great  Britain 
regarding  the  Isthmian  Canal  were  successfully  concluded  at  the 
end  of  1901;  subsequently  he  negotiated  treaties  with  Colombia 
and  with  Panama,  looking  towards  the  construction  by  the 
United  States  of  a  trans-isthmian  canal.  He  also  arranged  the 
settlement  of  difficulties  with  Germany  over  Samoa  in  December 

1899,  and  the  settlement,  by  joint  commission,  of  the  question 
concerning  the  disputed  Alaskan  boundary  in  1903.  John  Hay 
was  a  man  of  quiet  and  unassuming  disposition,  whose  training 
in  diplomacy  gave  a  cool  and  judicious  character  to  his  states- 

manship. As  secretary  of  state  under  Presidents  McKinley 
and  Roosevelt  his  guidance  was  invaluable  during  a  rather  critical 
period  in  foreign  affairs,  and  no  man  of  his  time  did  more  to 
create  confidence  in  the  increased  interest  taken  by  the  United 
States  in  international  matters.  He  also  represented,  in  another 

capacity,  the  best  American  traditions — namely  in  literature. 
He  published  Pike  County  Ballads  (1871) — the  most  famous 
being  "  Little  Breeches  " — a  volume  worthy  to  rank  with  Bret 
Harte,  if  not  with  the  Lowell  of  the  Biglow  Papers;  Castilian 
Days  (1871),  recording  his  observations  in  Spain;  and  a  volume 
of  Poems  (1890);  with  John  G.  Nicolay  he  wrote  Abraham  Lincoln: 
A  History  (10  vols.,  1890),  a  monumental  work  indispensable 
to  the  student  of  the  Civil  War  period  in  America,  and  published 

an  edition  of  Lincoln's  Complete  Works  (2  vols.,  1894).  The 
authorship  of  the  brilliant  novel  The  Breadwinners  (1883)  is  now 
certainly  attributed  to  him.  Hay  was  an  excellent  public  speaker ; 
some  of  his  best  addresses  are  In  Praise  of  Omar;  On  the 
Unveiling  of  the  Bust  of  Sir  Walter  Scott  in  Westminister 
Abbey,  May  21,  1897;  and  a  memorial  address  in  honourof 
President  McKinley. 

The  best  of  his  previously  unpublished  speeches  appeared  in 
Addresses  of  John  Hay  (1906). 

HAY,  a  town  of  Waradgery  county,  New  South  Wales, 
Australia,  on  the  Murrumbidgee  river,  454  m.  by  rail  W.S.W.  of 
Sydney.  Pop.  (1901),  3012.  It  is  the  cathedral  town  of  the 
Anglican  diocese  of  Riverina,  the  terminus  of  the  South  Western 
railway,  and  the  principal  depot  for  the  wool  produced  at  the 
numerous  stations  on  the  banks  of  the  Murrumbidgee  and 
Lachlan  rivers. 
HAY,  a  market  town  and  urban  district  of  Breconshire, 

south  Wales,  on  the  Hereford  and  Brecon  section  of  the  Midland 
railway,  1645  m.  from  London,  20  m.  W.  of  Hereford  and 
17  m.  N.E.  of  Brecon  by  rail.  Pop.  (1901),  1680.  The  Golden 
Valley  railway  to  Pontrilas  (i8f  m.),  now  a  branch  of  the  Great 
Western,  also  starts  from  Hay.  The  town  occupies  rising  ground 
on  the  south  (right)  bank  of  the  Wye,  which  here  separates 
the  counties  of  Brecknock  and  Radnor  but  immediately  below 
enters  Herefordshire,  from  which  the  town  is  separated  on  the 
E.  by  the  river  Dulas. 

Leland  and  Camden  ascribe  a  Roman  origin  to  the  town,  and 
the  former  states  that  quantities  of  Roman  coin  (called  by  the 

country  people  "  Jews'  money  ")  and  some  pottery  had  been 
found  near  by,  but  of  this  no  other  record  is  known.  The 
Wye  valley  in  this  district  served  as  the  gate  between  the  present 
counties  of  Brecknock  and  Hereford,  and,  though  Welsh  con- 

tinued for  two  or  three  centuries  after  the  Norman  Conquest 
to  be  the  spoken  language  of  the  adjoining  part  of  Herefordshire 
south  of  the  Wye  (known  as  Archenfield),  there  must  have  been 

a  "  burh  "  serving  as  a  Mercian  outpost  at  Glasbury,  4  m.  W.  of 
Hay,  which  was  itself  several  miles  west  of  Offa's  Dyke.  But 
the  earliest  settlement  at  Hay  probably  dates  from  the  Norman 
conquest  of  the  district  by  Bernard  Newmarch  about  1088 
(in  which  year  he  granted  Glasbury,  probably  as  the  first  fruits 

of  his  invasion,  to  St  Peter's,  Gloucester).  The  manor  of  Hay, 
which  probably  corresponded  to  some  existing  Welsh  division, 
he  gave  to  Sir  Philip  Walwyn,  but  it  soon  reverted  to  the  donor, 
and  its  subsequent  devolution  down  to  its  forfeiture  to  the 

crown  as  part  of  the  duke  of  Buckingham's  estate  in  1521,  was 
identical  with  that  of  the  lordship  of  Brecknock  (see  BRECON- 

SHIRE).  The  castle,  which  was  probably  built  in  Newmarch's 
time  and  rebuilt  by  his  great-grandson  William  de  Breos,  passed 
on  the  latter's  attainder  to  the  crown,  but  was  again  seized  by 
de  Breos's  second  son,  Giles,  bishop  of  Hereford,  in  1215,  and  re- 

taken by  King  John  in  the  following  year.  In  1231  it  was 

burnt  by  Llewelyn  ab  lorwerth,  and  in  the  Barons'  War  it  was 
taken  in  1263  by  Prince  Edward,  but  in  the  following  year  was 
burnt  by  Simon  Montfort  and  the  last  Llewelyn.  From  the 
1 6th  century  the  castle  has  been  used  as  a  private  residence. 
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The  Welsh  name  of  the  town  is  Y  Gelli  ("  the  wood  "),  or 
formerly  in  full  (Y)  Gelli  ganddryll  (literally  "  the  wood  all  to 
pieces  "),  which  roughly  corresponds  to  Sepes  Inscissa,  by  which 
name  Walter  Map  (a  native  of  the  district)  designates  it.  Its 
Norman  name,  La  Haia  (from  the  Fr.  haie,  cf.  English 

"  hedge  "),  was  probably  intended  as  a  translation  of  Gelli. 
The  same  word  is  found  in  Urishay  and  Oldhay,  both  between 
Hay  and  the  Golden  Valley.  The  town  is  still  locally  called  the 
Hay,  as  it  also  is  by  Leland. 

Even  down  to  Leland's  time  Hay  was  surrounded  by  a  "  right 
strong  wall,"  which  had  three  gates  and  a  postern,  but  the  town 
within  the  wall  has  "  wonderfully  decayed,"  its  ruin  being 
ascribed  to  Owen  Glendower,  while  to  the  west  of  it  was  a 
flourishing  suburb  with  the  church  of  St  Mary  on  a  precipitous 
eminence  overlooking  the  river.  This  was  rebuilt  in  1834.  The 
old  parish  church  of  St  John  within  the  walls,  used  as  a  school- 
house  in  the  i7th  century,  has  entirely  disappeared.  The 
Baptists,  Calvinistic  Methodists,  Congregationalists  and  Primitive 
Methodists  have  a  chapel  each.  The  other  public  buildings  are 
the  market  house  (1833);  a  masonic  hall,  formerly  the  town  hall, 
its  basement  still  serving  as  a  cheese  market;  a  clock  tower 
(18^4);  parish  hall  (1890);  and  a  drill  hall.  The  Wye  is  here 
crossed  by  an  iron  bridge  built  in  1864.  There  are  also  eighteen 
almshouses  for  poor  women,  built  and  endowed  by  Miss  Frances 

Harley  in  1832-1836,  and  Gwyn's  almshouses  for  six  aged 
persons,  founded  in  1702  and  rebuilt  in  1878 

Scarcely  anything  but  provisions  are  sold  in  the  weekly  market, 
the  farmers  of  the  district  now  resorting  to  the  markets  of  Brecon 
and  Hereford.  There  are  good  monthly  stock  fairs  and  a  hiring 
fair  in  May.  There  is  rich  agricultural  land  in  the  district. 

Hay  was  reputed  to  be  a  borough  by  prescription,  but  it  never 
had  any  municipal  institutions.  Its  manor,  like  that  of  Talgarth, 
consisted  of  an  Englishry  and  a  Welshery,  the  latter,  known  as 
Haya  Wallensis,  comprising  the  parish  of  Llanigon  with  the 
hamlet  of  Glynfach,  and  in  this  Welsh  tenures  and  customs 
prevailed.  The  manor  is  specially  mentioned  in  the  act  of  Henry 
VIII.  (1535)  as  one  of  those  which  were  then  taken  to  constitute 
the  new  county  of  Brecknock.  (D.  LL.  T.) 
HAY  (a  word  common  in  various  forms  to  Teutonic  languages; 

cf.  Ger.  Heu,  Dutch  hooi;  the  root  from  which  it  is  derived, 

meaning  "  to  cut,"  is  also  seen  in  "  to  hew  ";  cf.  "  hoe  "),  grass 
mown  and  dried  in  the  sun  and  used  as  fodder  for  cattle.  It  is 

properly  applied  only  to  the  grass  when  cut,  but  is  often  also  used 
of  the  standing  crop.  (See  Haymaking  below).  Another  word 

"  hay,"  meaning  a  fence,  must  be  distinguished;  the  root  from 
which  it  is  derived  is  seen  in  its  doublet "  hedge,"  cf .  "  haw-thorn," 
i.e.  "  hedge  thorn."  In  this  sense  it  survives  in  legal  history  in 
"  hay  bote,"  i.e.  hedge-bote,  the  right  of  a  tenant,  copyholder, 
&c.  to  take  wood  to  repair  fences,  hedges,  &c.  (see  ESTOVERS), 

and  also  in  "  hayward,"  an  official  of  a  manor  whose  duty  was 
to  protect  the  enclosed  lands  from  cattle  breaking  out  of  the 
common  land. 

Haymaking. — The  term  "  haymaking  "  signifies  the  process 
of  drying  and  curing  grass  or  other  herbage  so  as  to  fit  it  for 
storage  in  stacks  or  sheds  for  future  use.  As  a  regular  part  of 
farm  work  it  was  unknown  in  ancient  times.  Before  its  introduc- 

tion into  Great  Britain  the  animals  intended  for  beef  and  mutton 

were  slaughtered  in  autumn  and  salted  down;  the  others  were 
turned  out  to  fend  for  themselves,  and  often  lost  all  the  fat  in 
winter  they  had  gained  the  previous  summer.  The  introduction 
of  haymaking  gave  unlimited  scope  for  the  production  of  winter 
food,  and  improved  treatment  of  live  stock  became  possible. 
Though  every  country  has  its  own  methods  of  haymaking, 

the  principal  stages  in  the  process  everywhere  are:  (i)  mowing, 

(2)  drying  or  "  making,"  (3)  "  carrying  "  and  storage  in  stacks or  sheds. 

In  a  wet  district  such  as  the  west  of  Ireland  the  "  making  " 
is  a  difficult  affair  and  large  quantities  of  hay  are  often  spoiled, 
while  much  labour  has  to  be  spent  in  cocking  up,  turning  over, 
ricking,  &c.,  before  it  is  fit  to  be  stacked  up.  On  the  other  hand, 
in  the  dry  districts  of  south-eastern  England  it  is  often  possible 

to  cut  and  carry  the  hay  without  any  special  "  making,"  as  the 

sun  and  wind  will  dry  it  quickly  enough  to  fit  it  for  stacking  up 
without  the  expenditure  of  much  labour.  This  rule  also  applies 
to  dry  countries  like  the  United  States  and  several  of  the  British 

colonies,  and  it  is  for  this  reason  that  most  of  the  modern  imple- 
ments used  for  quickly  handling  a  bulk  of  hay  have  been  invented 

or  improved  in  those  countries.  Forage  of  all  kinds  intended  for 
hay  should  be  cut  at  or  before  the  flowering  stage  if  possible. 
The  full  growth  and  food  value  of  the  plant  are  reached  then,  and 
further  change  consists  in  the  formation  and  ripening  of  the  seed 
at  the  expense  of  the  leaves  and  stems,  leaving  these  hard  and 
woody  and  of  less  feeding  value. 

Grass  or  other  forage,  when  growing,  contains  a  large  pro- 
portion of  water,  and  after  cutting  must  be  left  to  dry  in  the  sun 

and  wind,  a  process  which  may  at  times  be  assisted  by  turning 
over  or  shaking  up.  In  fine  weather  in  the  south  of  England 
grass  is  sufficiently  dried  in  from  two  to  four  days  to  be  stacked 
straight  away.  In  Scotland  or  other  districts  where  the  rainfall 

is  heavy  and  the  air  moist,  it  is  first  put  into  small  field- 
ricks  or  "  pykes  "  of  from  10  to  20  cwt.  each.  In  the  drying 
process  the  75%  of  water  usually  present  in  grass  should  be 
reduced  to  approximately  15%  in  the  hay,  and  in  wet  or  broken 
weather  it  is  exceedingly  difficult  to  secure  this  reduction.  With 
a  heavy  crop  or  in  damp  weather  grass  may  need  turning  in  the 

swathe,  raking  up  into  "  windrows,"  and  then  making  up  into 
cocks  or  "  quiles,"  i.e.  round  beehive-like  heaps,  before  it  can 
be  "  carried."  A  properly  made  cock  will  stand  bad  weather 
for  a  week,  as  only  the  outside  straws  are  weathered,  and  there- 

fore the  hay  is  kept  fresh  and  green.  Indeed,  it  is  a  good  rule 
always  to  cock  hay,  for  even  in  sunny  weather  undue  exposure 
ends  in  bleaching,  which  is  almost  as  detrimental  to  its  quality 
as  wet-weathering. 

In  the  last  quarter  of  the  igth  century  the  methods  of  hay- 
making were  completely  changed,  and  even  some  of  the  principles 

underlying  its  practice  were  revised.  Generally  speaking,  before 
that  time  the  only  implements  used  were  the  scythe,  the  rake 

and  the  pitchfork;  nowadays — with  the  exception  of  the 
pitchfork — these  implements  are  seldom  used,  except  where 
the  work  is  carried  on  in  a  small  way.  Instead  of  the  scythe,  for 
instance,  the  mowing  machine  is  employed  for  cutting  the  crop, 
and  with  a  modern  improved  machine  taking  a  swathe  as  wide 
as  5  or  6  ft.  some  10  acres  per  day  can  easily  be  mown  by  one 
man  and  a  pair  of  horses  (figs,  i  and  2). 

It  will  be  seen  from  the  figures  that  a  mower  consists  of  three 
principal  parts:  (i)  a  truck  or  carriage  on  two  high  wheels  carrying 
the  driving  gear;  (2)  the  cutting  mechanism,  comprising  a  reciprocat- 

ing knife  or  sickle  operating  through  slots  in  the  guards  or  "  fingers  " 

FlG.  I. — Mower  (viewed  from  above)  with  enlarged  detail  of  Blade. 
(Harrison,  M'Gregor  &  Co.) 

fastened  to  the  cutting  .bar  which  projects  to  either  the  right  or 
left  of  the  truck;  and  (3)  the  pole  with  whippletrees,  by  which  the 
horses  are  attached  to  give  the  motive  power.  The  reciprocating 
knife  has  a  separate  blade  to  correspond  to  each  finger,  and  is  driven 
by  a  connecting  rod  and  crank  on  the  fore  part  of  the  truck.  In 

work  the  pointed  "  fingers  "  pass  in  between  the  stalks  of  grass and  the  knives  shear  them  off,  acting  against  the  fingers  as  the  crank 
drives  them  backwards  and  forwards.  In  the  swathe  of  grass  left 
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behind  by  the  machine,  the  stalks  are,  in  a  manner,  thatched  over 
one  another,  so  that  it  is  in  the  best  position  for  drying  in  the  sun, 
or,  per  contra,  for  shedding  off  the  rain  if  the  weather  is  wet.  This 
is  a  great  point  in  favour  of  the  use  of  the  machine,  because  the 
swathe  left  by  the  scythe  required  to  be  "  tedded  "  out,  i.e.  the  grass had  to  be  shaken  out  or  spread  to  allow  it  to  be  more  easily  dried. 

After  the  grass  has  lain  in  the  swathe  a  day  or  two  till  it  is 
partly  dried,  it  is  necessary  to  turn  it  over  to  dry  the  other  side. 
This  used  to  be  done  with  the  hand  rake,  and  a  band  of  men  or 
women  would  advance  in  echelon  across  a  field,  each  turning  the 

FIG.  2. — Mower  (side  view). 

swathe  of  hay  by  regular  strokes  of  the  rake  at  each  step: 

"  driving  the  dusky  wave  along  the  mead  "  as  described  in 
Thomson's  Seasons.  This  part  of  the  work  was  the  act  of 
"  haymaking  "  proper,  and  the  subject  of  much  sentiment  in 
both  prose  and  poetry.  The  swathes  as  laid  by  the  mowing 
machine  lent  themselves  to  this  treatment  in  the  old  days  when 
the  swathe  was  only  some  3  to  4  ft.  wide,  but  with  the  wide  cut 
of  the  present  day  it  becomes  impracticable.  If  the  hay  is 

turned  and  "  made  "  at  all,  the  operation  is  now  generally 
performed  by  a  machine  made  for  the  purpose.  There  is  a  wide 

selection  of  "  tedders  "  or  "  kickers,"  and  "  swathe-turners  " 
on  the  market.  The  one  illustrated  in  fig.  3  is  the  first  prize 

winner  at  the  Royal  Agricultural  Society's  trials  (1907).  It 

upward  and  forward,  then  downward  and  rearward,  in  an 
elliptical  path,  and  kick  the  hay  sharply  to  the  rear,  thus  scatter- 

ing and  turning  it. 
It  is  a  moot  point,  however,  whether  grass  should  be  turned 

at  all,  or  left  to  "  make  "  as  it  falls  from  the  mowing  machine.  In 
a  dry  sunny  season  and  with  a  moderate  crop  it  is  only  a  waste 
of  time  and  labour  to  turn  it,  for  it  will  be  cured  quite  well  as  it 

lies,  especially  if  raked  up  into  loose  "  windrows  "  a  little  before 
carrying  to  the  stack.  On  the  other  hand,  where  the  crop  is  heavy 
(say  over  2  tons  per  acre)  or  the  climate  is  wet,  turning  will  be necessary. 

With  heavy  crops  of  clover,  lucerne  and  similar  forage  crops, 
turning  may  be  an  absolute  necessity,  because  a  thick  swathe  of 

a  succulent  crop  will  be  difficult  to  dry  or  "  make  "  excepting  in 
hot  sunny  weather,  but  with  ordinary  meadow  grass  or  with  a 

mixture  of  "  artificial  "  grasses  it  may  often  be  dispensed  with. 
It  must  be  remembered,  however,  that  the  process  of  turning 
breaks  the  stalks  (thus  letting  out  the  albuminoid  and  saccharine 
juices),  and  should  be  avoided  as  far  as  possible  in  order  to  save 
both  labour  and  the  quality  of  the  hay. 

One  of  the  earlier  mechanical  inventions  in  connexion  with  hay- 
making was  that  of  the  horse  rake  (fig.  4).  Before  its  introduction 

the  hay,  after  making,  had  to  be  gathered  up  by  the  hand  rake — 
a  tedious  and  laborious  process — but  the  introduction  of  this  imple- 

ment, whereby  one  horse  and  one  man  can  do  work  before  requiring 
six  or  eight  men,  marked  a  great  advance.  The  horse  rake  is  a 
framework  on  two  wheels  carrying  hinged  steel  teeth  placed  3  in. 
apart,  so  that  their  points  slide  along  the  ground  below  the  hay. 
In  work  it  gathers  up  the  loose  hay,  and  when  full  a  tipping  mechan- 

ism permits  the  emptying  of  the  load. 
The  tipping  is  effected  by  pulling  down  a  handle  which  sets  a 

leverage  device  in  motion,  whereby  the  teeth  are  lifted  up  and  the 
load  of  hay  dropped  below  and  left  behind.  On  some  rakes  a 

FlG.  3.— Swathe-turner.    (Blackstone  &  Co.,  Ltd.). 

takes  two  swathes  at  a  time,  and  it  will  be  seen  that  the  working 
part  consists  of  a  wheel  or  circle  of  prongs  or  tines,  which  revolves 
across  the  line  of  the  swathe.  Each  prong  in  turn  catches  the 
edge  of  the  swathe  of  grass  and  kicks  it  up  and  over,  thus  turning 
it  and  leaving  it  loose  for  the  wind  to  blow  through. 

The  "  kicker  "  is  mounted  on  two  wheels,  and  carries  in 
bearings  at  the  rear  of  the  frame  a  multiple-cranked  shaft, 
provided  with  a  series  of  forks  sleeved  on  the  cranks  and  having 
their  upper  ends  connected  by  links  to  the  frame.  As  the  crank- 

shaft is  driven  from  the  wheels  by  proper  gearing  the  forks  move 

FIG.  4.— Self-acting  Horse  Rake.    (Ransomes,  Sims 
&  Jefferies.  Ltd.). 

clutch  is  worked  by  the  driver's  foot,  and  this  put  in  action  causes 
the  ordinary  forward  revolving  motion  of  the  driving  wheels  to  do the  tipping. 

The  loads  are  tipped  end  to  end  as  the  rake  passes  and  repasses 
at  the  work,  and  thus  the  hay  is  left  loose  in  long  parallel  rows  on 
the  field.  Each  row  is  termed  a  "  windrow,"  the  passage  of  the  wind 
through  the  hay  greatly  aiding  the  drying  and  "  making  "  thereof. When  hay  is  in  this  form  it  may  either  be  carried  direct  to  the  stack 
if  sufficiently  "  made,"  or  else  put  into  cocks  to  season  a  little  longer. 
The  original  width  of  horse  rakes  was  about  8  ft.,  but  nowadays 
they  range  up  to  16  and  18  ft.  The  width  should  be  suited  to  that 
of  the  swathes  as  left  by  the  mower,  and  as  the  latter  is  now  made 
to  cut  5  and  6  ft.  wide,  it  is  necessary  to  have  a  rake  to  cover  two 
widths.  The  very  wide  rakes  are  only  suitable  for  even,  level  land; 
those  of  less  width  must  be  used  where  the  land  has  been  laid  down 
in  ridge  and  furrow.  As  the  swathes  lie  in  long  parallel  rows,  it  is  a 
great  convenience  in  working  for  two  to  be  taken  in  width  at  a  time, 
so  that  the  horse  can  walk  in  the  space  between. 

The  side-delivery  rake,  a  development  of  the  ordinary  horse  rake, 
is  a  useful  implement,  adapted  for  gathering  and  laying  a  quantity 
of  hay  in  one  continuous  windrow.  It  is  customary  with  this  to 
go  up  the  field  throwing  two  swathes  to  one  side,  and  then  back 
down  on  the  adjacent  swathes,  so  that  thus  four  are  thrown  into  one 
central  windrow.  The  implement  consists  of  a  frame  carried  on  two 
wheels  with  shafts  for  a  horse;  across  the  frame  are  fixed  travelling 
or  revolving  prongs  of  different  varieties  which  pick  up  the  hay  off 
the  ground  and  pass  it  along  sideways  across  the  line  of  travel, 
leaving  it  in  one  continuous  line.  Some  makes  of  swathe-turners 
are  designed  to  do  this  work  as  well  as  the  turning  of  the  hay. 

Perhaps  the  greatest  improvement  of  modern  times  is  the  method 
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of  carrying  the  hay  from  the  field  to  the  stack.  An  American  in- 
vention known  as  the  sweep  rake  was  introduced  by  the  writer  into 

England  in  1894,  and  now  in  many  modified  forms  is  in  very  general 
use  in  the  Midlands  and  south  of  England,  where  the  hay  is  carried 
from  the  cock,  windrow  or  swathe  straight  to  the  stack.  This 
implement  consists  of  a  wheeled  framework  fitted  with  long  wooden 
iron-pointed  teeth  which  slide  along  the  ground ;  two  horses  are 
yoked  to  it — one  at  each  side — the  driver  directing  from  a  central 
seat  behind  the  framework.  When  in  use  it  is  taken  to  the  farther 
end  of  a  row  of  cocks,  a  windrow,  or  even  to  a  row  of  untouched 
swathes  on  the  ground,  and  walked  forward.  As  it  advances  it 
scoops  up  a  load,  and  when  full  is  drawn  to  where  the  stack  is  being 
erected  (fig.  5).  In  ordinary  circumstances  the  sweep  rake  will 

FIG.  5. — Sweep  Rake. 

pick  up  at  a  load  two-thirds  of  an  ordinary  cart-load,  but,  where 
the  hay  is  in  good  order  and  it  is  swept  down  hill,  a  whole  one-horse 
cart-load  can  be  carried  each  time.  The  drier  the  hay  the  better 
will  the  sweep  rake  work,  and  if  it  is  not  working  sweetly  but  has  a 
tendency  to  clog  or  make  rolls  of  hay,  it  may  be  inferred  that  the 
latter  is  not  in  a  condition  fit  for  stacking.  Where  the  loads  must 
be  taken  through  a  gateway  or  a  long  distance  to  the  stack,  it  is 
necessary  to  use  carts  or  wagons,  and  the  loading  of  these  in  the  field 

out  of  the  windrow  is  largely  expedited  by  the  use  of  the  "  loader," also  an  American  invention  of  which  many  varieties  are  in  the  market. 
Generally  speaking,  it  consists  of  a  frame  carrying  a  revolving  web 
with  tines  or  prongs.  The  implement  is  hitched  on  behind  a  cart 
or  wagon,  and  as  it  moves  forward  the  web  picks  the  loose  hay  off 
the  ground  and  delivers  it  on  the  top,  where  a  man  levels  it  with  a 
pitchfork  and  builds  it  into  a  load  ready  to  move  to  the  stack. 
At  the  stack  the  most  convenient  method  of  transferring  the  hay 
from  a  cart,  wagon  or  sweep  rake  is  the  elevator,  a  tall  structure 
with  a  revolving  web  carrying  teeth  or  spikes  (fig.  6).  The  hay  is 
thrown  in  forkfuls  on  at  the  bottom,  a  pony-gear  causes  the  web  to 
revolve,  and  the  hay  is  carried  in  an  ahnost  continuous  stream  up  the 
elevator  and  dropped  over  the  top  on  to  the  stack.  The  whole  imple- 

ment is  made  to  fold  down,  and  is  provided  with  wheels  so  that  it 
can  be  moved  from  stack  to  stack.  In  the  older  forms  there  is  a 

"  hopper  "  or  box  at  the  bottom  into  which  the  hay  is  thrown  to enable  the  teeth  of  the  web  to  catch  it,  but  in  the  modern  forms 
there  is  no  hopper,  the  web  reaching  down  to  the  ground  so  that  hay 
can  be  picked  up  from  the  ground  level.  Where  the  hay  is  brought 
to  the  stack  on  carts  or  wagons  it  can  be  unloaded  by  means  of  the 
horse  fork.  This  is  an  adaptation  of  the  principle  of  the  ordinary 
crane;  a  central  pole  and  jib  are  supported  by  guy  ropes,  and  from 
the  end  of  the  jib  a  rope  runs  over  a  pulley.  At  the  end  of  this 
rope  is  a  "  fork  "  formed  of  two  sets  of  prongs  which  open  and  shut. 
This  is  lowered  on  to  the  load  of  hay,  the  prongs  are  forced  into  it, 
a  horse  pulls  at  the  other  end  of  the  rope,  and  the  prongs  close  and 
"  grab  "  several  cwt.  of  hay  which  are  swung  up  and  dropped  on  the stack.  In  this  way  a  large  cart  or  wagon  load  is  hoisted  on  to  the 
stack  in  three  or  four  "  forkfuls."  The  horse  fork  is  not  suited 
for  use  with  the  sweep  rake,  however,  because  the  hay  is  brought 
up  to  the  stack  in  a  loose  flat  heap  without  sufficient  body  for  the 
fork  to  get  hold  of. 

In  northern  and  wet  districts  of  England  it  is  customary  to 

"  make  "  the  hay  as  in  the  south,  but  it  is  then  built  up  into 
little  stacks  in  the  field  where  it  grew  (ricks,  pykes  or  tramp- 
cocks  are  names  used  for  these  in  different  districts),  each  con- 

taining about  10  to  15  cwt.  These  are  made  in  the  same 

way  as  the  ordinary  stack — one  person  on  top  building,  another 
on  the  grouud  pitching  up  the  hay — and  are  carefully  roped  and 
raked  down.  In  these  the  hay  gets  a  preliminary  sweating  or 
tempering  while  at  the  same  time  it  is  rendered  safe  from  the 
weather,  and;  thus  stored,  it  may  remain  for  weeks  before  being 

carried  to  the  big  stacks  at  the  homestead.  The  practice  of 
putting  up  the  hay  into  little  ricks  in  the  field  has  brought  about 
the  introduction  of  another  set  of  implements  for  carrying  these 
to  the  stackyard. 

Various  forms  of  rick-lifters  are  in  use,  the  characteristic  feature 
of  which  is  a  tipping  platform  on  wheels  to  which  a  horse  is  attached 
between  shafts.  The  vehicle  is  backed  against  a  rick,  and  a  chain 
passed  round  the  bottom  of  the  latter,  which  is  then  pulled  up  the 
slant  of  the  tipped  platform  by  means  of  a  small  windlass.  When 
the  centre  of  the  balance  is  passed,  the  platform  carrying  the  rick 
tips  back  to  the  level,  and  the  whole  is  thus  loaded  ready  to  move. 
Another  variety  of  loader  is  formed  of  three  shear-legs  with  block 
and  tackle.  These  are  placed  over  a  rick,  under  which  the  grab- 
irons  are  passed,  and  the  whole  hauled  up  by  a  horse.  When  high 
enough  a  cart  is  backed  in  below,  the  rick  lowered,  and  the  load  is 
ready  to  carry  away. 

When  put  into  a  stack  the  next  stage  in  curing  the  hay  begins — 
the  heating  or  sweating.  In  the  growing  plants  the  tissues  are 
composed  of  living  cells  containing  protoplasm.  This  continues 
its  life  action  as  long  as  it  gets  sufficient  moisture  and  air.  As 
life  action  involves  the  development  of  heat,  the  temperature  in 
a  confined  space  like  a  stack  where  the  heat  is  not  dissipated  may 
rise  to  such  a  point  that  spontaneous  combustion  occurs.  The 
chemical  or  physical  reasons  for  this  are  not  very  well  under- 

stood. The  starch  and  sugar  contents  of  the  tissues  are  changed 
in  part  into  alcohol.  In  the  analogous  process  of  making  silage 
(i.e.  stacking  wet  green  grass  in  a  closed  building)  the  alcohol 

develops  into  acetic  acid,  thus  making  " sour  " silage.  In  a  hay- 
stack the  intermediate  body,  acetaldehyde,  which  is  both  inflam- 
mable and  suffocating,  is  produced — men  having  been  suffocated 

when  sleeping  on  the  top  of  a  heating  stack.  The  production  of 
this  gas  leads  to  slow  combustion  and  ignition.  One  explanation 
of  the  process  is  that  the  protoplasm  of  the  cells  acts  as  a  ferment- 

ing agent  (like  yeast)  until  a  temperature  sufficient  to  kill  germ 

life,  say  150°  F.,  is  reached,  beyond  which  the  action  which  leads 
up  to  the  temperature  of  ignition  must  be  purely  chemical.  If 
the  stack  contains  no  air  at  all  it  does  not  heat,  or  if  it  has  excess 

FIG.  6. — Hay  Elevator.    (Maldon  Iron  Works  Co.). 

of  air  it  is  safe.  The  danger-point  in  a  stack  is  the  centre  at 
about  6  ft.  from  the  ground;  below  this  the  weight  of  the  hay 
itself  squeezes  out  the  air,  ana  at  the  sides  and  top  the  heat  is 
dissipated  outwaids.  If  a  stack  shows  signs  of  overheating 
(a  process  that  may  take  weeks  or  even  months  to  develop)  it 
can  be  saved  by  cutting  a  gap  in  the  side  of  it  with  the  hay  knife, 
thus  letting  out  the  heat  and  fumes,  and  admitting  fresh  air  to 
the  centre.  The  essential  point  in  haymaking  is  that  the  hay 
should  be  dried  sufficiently  to  ensure  the  sweating  process  in  the 
stack  reaching  no  further  than  the  stage  of  the  formation  of 
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sugar.  Good  hay  should  come  out  green  and  with  the  odour  of 
coumarin — to  which  is  due  the  scent  of  new-mown  hay.  Only 
part  of  a  stack  can  ever  attain  to  a  perfect  state:  the  tops, 
bottom  and  outsides  are  generally  wasted  by  the  weather  after 
stacking,  while  there  may  be  three  or  four  intermediate  qualities 
present.  In  some  markets  hay  that  has  been  sweated  till  it  is 
brown  in  colour  is  desired,  but  for  general  purposes  green  hay  is 
the  best. 

Hay  often  becomes  musty  when  the  weather  during  "  making  " 
has  been  too  wet  to  allow  of  its  getting  sufficiently  dry  for  stack- 

ing. Mustiness  is  caused  by  the  growth  of  various  moulds 
(Penicillium,  Aspergillus,  &c.)  on  the  damp  stems,  with  the 
result  that  the  hay  when  cut  out  for  use  is  dusty  and  shows 
white  streaks  and  spots.  Such  hay  is  inferior  to  that  which 
has  been  overheated,  and  in  practice  it  is  found  that  a  strong 
heating  will  prevent  mouldiness  by  killing  the  fungi. 

Heavy  lush  crops — especially  those  containing  a  large  propor- 
tion of  clover  or  other  leguminous  plants — are  proportionately 

more  difficult  to  "  make  "  than  light  grassy  ones.  Thus,  if  one 
ton  is  taken  as  a  fair  yield  off  one  acre,  a  two-ton  crop  will 
probably  require  four  times  as  much  work  in  curing  as  the 
smaller  crop.  In  the  treacherous  climate  of  Great  Britain  hay 
is  frequently  spoiled  because  the  weather  does  not  hold  good  long 

enough  to  permit  of  its  being  properly  "  made."  Consequently 
many  experienced  haymakers  regard  a  moderate  crop  as  the 
more  profitable  because  it  can  be  stacked  in  first-class  condition, 

whereas  a  heavy  crop  forced  by  "  high  farming  "  is  grown  at  a 
loss,  owing  to  the  weather  waste  and  the  heavier  expenses  in- 

volved in  securing  it. 

In  handling  or  marketing  out  of  the  stack  hay  may  be  transported 
loose  on  a  cart  or  wagon,  but  it  is  more  usual  to  truss  or  bale  it. 
A  truss  is  a  rectangular  block  cut  out  of  the  solid  stack,  usually 
about  3  ft.  long  and  2  ft.  wide,  and  of  a  thickness  sufficient  to  give  a 

weight  of  56  ft  :  thirty-six  of  these  constitute  a  "  load  "  of  18  cwt. — 
the  unit  of  sale  in  many  markets.  A  truss  is  generally  bound  with 
two  bands  of  twisted  straw,  but  if  it  has  to  undergo  much  handling 
it  is  compressed  in  a  hay-press  and  tied  with  two  string  bands. 
In  some  districts  a  baler  is  used  :  a  square  box  with  a  compressible 
lid.  The  hay  is  tumbled  in  loose,  the  lid  forced  down  by  a  leverage 
arrangement  and  the  bale  tied  by  three  strings.  It  is  usually  made 
to  weigh  from  I  to  1 1  cwt.  The  customs  of  different  markets  vary 
very  much  in  their  methods  of  handling  hay,  and  in  the  overseas 
hay  trade  the  size  and  style  of  the  trusses  or  bales  are  adapted  for 
packing  on  ship-board. 

HAYASHI,  TADASU,  COUNT  (1850-  ),  Japanese  states- 
man, was  born  in  Tokyo  (then  Yedo),  and  was  one  of  the  first 

batch  of  students  sent  by  the  Tokugawa  government  to  study 
in  England.  He  returned  on  the  eve  of  the  abolition  of  the 
Shogunate,  and  followed  Enomoto  (q.v.)  when  the  latter,  sailing 
with  the  Tokugawa  fleet  to  Yezo,  attempted  to  establish  a 
republic  there  in  defiance  of  the  newly  organized  government  of 
the  emperor.  Thrown  into  prison  on  account  of  this  affair, 
Hayashi  did  not  obtain  office  until  1871.  Thereafter  he  rose 
rapidly,  until,  after  a  long  period  of  service  as  vice-minister  of 
foreign  affairs,  he  was  appointed  to  represent  his  country  first 
in  Peking,  then  in  St  Petersburg  and  finally  in  London,  where 
he  acted  an  important  part  in  negotiating  the  first  Anglo- 
Japanese  Alliance,  for  which  service  he  received  the  title  of 
viscount.  He  remained  in  London  throughout  the  Russo- 
Japanese  War,  and  was  the  first  Japanese  ambassador  at  the 
court  of  St  James  after  the  war.  Returning  to  Tokyo  in  1906 
to  take  the  portfolio  of  foreign  affairs,  he  remained  in  office 
until  the  resignation  of  the  Saionji  cabinet  in  1908.  He  was  raised 
to  the  rank  of  count  for  eminent  services  performed  during  the 
war  between  his  country  and  Russia,  and  in  connexion  with 
the  second  Anglo-Japanese  Alliance  of  1905. 
HAYDEN,  FERDINAND  VANDEVEER  (1820-1887),  American 

geologist,  was  born  at  Westfield,  Massachusetts,  on  the  7th  of 
September  1829.  He  graduated  from  Oberlin  College  in  1850  and 
from  the  Albany  Medical  College  in  1853,  where  he  attracted 
the  notice  of  Professor  James  Hall,  state  geologist  of  New  York, 
through  whose  influence  he  was  induced  to  join  in  an  exploration 
of  Nebraska.  In  1856  he  was  engaged  under  the  United  States 
government,  and  commenced  a  series  of  investigations  of  the 

Western  Territories,  one  result  of  which  was  his  Geological 
Report  of  the  Exploration  of  the  Yellowstone  and  Missouri  Rivers 

in  1859-1860  (1869).  During  the  Civil  War  he  was  actively 
employed  as  an  army  surgeon.  In  1867  he  was  appointed 
geologist-in-charge  of  the  United  States  Geological  and  Geo- 

graphical Survey  of  the  Territories,  and  from  his  twelve  years 
of  labour  there  resulted  a  most  valuable  series  of  volumes  in  all 
branches  of  natural  history  and  economic  science;  and  he  issued 
in  1877  his  Geological  and  Geographical  Atlas  of  Colorado.  Upon 
the  reorganization  and  establishment  of  the  United  States 
Geological  Survey  in  1879  he  acted  for  seven  years  as  one  of  the 
geologists.  He  died  at  Philadelphia  on  the  22nd  of  December 1887. 

His  other  publications  were:  Sun  Pictures  of  Rocky  Mountain 
Scenery  (1870);  The  Yellowstone  National  Park,  illustrated  by 
chromolithographic  reproductionsof  water-colour  sketches  by  Thomas 
Moran  (1876) ;  The  Great  West  :  its  Attractions  and  Resources  (1880). 
With  F.  B.  Meek,  he  wrote  (Smithsonian  Institution  Contributions, 

v.  14.  Art.  4)  "  Palaeontology  of  the  Upper  Missouri,  Pt.  I,  Inverte- 
brate." His  valuable  notes  on  Indian  dialects  are  in  The  Transactions 

of  the  American  Philosophical  Society  (1862).  in  The  American  Journal 
of  Science  (1862)  and  in  The  Proceedings  of  the  American  Philosophical 
Society  (1869).  With  A.  R.  C.  Selwyn  he  wrote  North  America  (1883) 
for  Stanford's  Compendium. 
HAYDN,  FRANZ  JOSEPH  (1732-1809),  Austrian  composer, 

was  born  on  the  3ist  of  March  1732  at  Rohrau  (Trstnik),  a  village 
on  the  borders  of  Lower  Austria  and  Hungary.  There  is  sufficient 
evidence  that  his  family  was  of  Croatian  stock:  a  fact  which 
throws  light  upon  the  distinctively  Slavonic  character  of  much 
of  his  music.  He  received  the  first  rudiments  of  education  from 

his  father,  a  wheelwright  with  twelve  children,  and  at  an  early 
age  evinced  a  decided  musical  talent.  This  attracted  the  atten- 

tion of  a  distant  relative  named  Johann  Mathias  Frankh,  who 
was  schoolmaster  in  the  neighbouring  town  of  Hainburg,  and 
who,  in  1738,  took  the  child  and  for  the  next  two  years  trained 
him  as  a  chorister.  In  1 740,  on  the  recommendation  of  the  Dean 
of  Hainburg,  Haydn  obtained  a  place  in  the  cathedral  choir  of 

St  Stephen's,  Vienna,  where  he  took  the  solo-part  in  the  services 
and  received,  at  the  choir  school,  some  further  instruction  on 
the  violin  and  the  harpsichord.  In  1 749  his  voice  broke,  and  the 
director,  Georg  von  Reutter,  took  the  occasion  of  a  boyish 
escapade  to  turn  him  into  the  streets.  A  few  friends  lent  him 
money  and  found  him  pupils,  and  in  this  way  he  was  enabled  to 
enter  upon  a  rigorous  course  of  study  (he  is  said  to  have  worked 

for  sixteen  hours  a  day),  partly  devoted  to  Fux's  treatise  on 
counterpoint,  partly  to  the  "  Friedrich  "  and  "  Wiirttemberg  " 
sonatas  of  C.  P.  E.  Bach,  from  which  he  gained  his  earliest 
acquaintance  with  the  principles  of  musical  structure.  The 
first  fruits  of  his  work  were  a  comic  opera,  Der  neue  .krumme 
Teufel,  and  a  Mass  in  F  major  (both  written  in  1751),  the 
former  of  which  was  produced  with  success.  About  the  same 
time  he  made  the  acquaintance  of  Metastasio,  who  was  lodging 
in  the  same  house,  and  who  introduced  him  to  one  or  two  patrons; 
among  others  Senor  Martinez,  to  whose  daughter  he  gave  lessons, 
and  Porpora,  who,  in  1753,  took  him  for  the  summer  to  Manners- 
dorf,  and  there  gave  him  instruction  in  singing  and  in  the  Italian 
language. 

The  turning-point  of  his  career  came  in  1755,  when  he  accepted 
an  invitation  to  the  country-house  of  Freiherr  von  Fiirnberg, 
an  accomplished  amateur  who  was  in  the  habit  of  collecting 
parties  of  musicians  for  the  performance  of  chamber-works. 
Here  Haydn  wrote,  in  rapid  succession,  eighteen  divertimenti 
which  include  his  first  symphony  and  his  first  quartet;  the  two 
earliest  examples  of  the  forms  with  which  his  name  is  most 
closely  associated.  Thenceforward  his  prospects  improved. 
On  his  return  to  Vienna  in  1756  he  became  famous  as  teacher 
and  composer,  in  1759  he  was  appointed  conductor  to  the  private 
band  of  Count  Morzin,  for  whom  he  wrote  several  orchestral 
works  (including  a  symphony  in  D  major  erroneously  called 
his  first),  and  in  1760  he  was  promoted  to  the  sub-directorship 

of  Prince  Paul  Esterhazy's  Kapelle,  at  that  time  the  best  in 
Austria.  During  the  tenure  of  his  appointment  with  Count 
Morzin  he  married  the  daughter  of  a  Viennese  hairdresser  named 
Keller,  who  had  befriended  him  in  his  days  of  poverty,  but  the 
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marriage  turned  out  ill  and  he  was  shortly  afterwards  separated 
from  his  wife,  though  he  continued  to  support  her  until  her  death 
in  1800.  From  1760  to  1790  he  remained  with  the  Esterhazys, 

principally  at  their  country-seats  of  Esterhaz  and  Eisenstadt, 
with  occasional  visits  to  Vienna  in  the  winter.  In  1762  Prince 
Paul  Esterhazy  died  and  was  succeeded  by  his  brother  Nicholas, 

surnamed  the  Magnificent,  who  increased  Haydn's  salary, 
showed  him  every  mark  of  favour,  and,  on  the  death  of  Werner 

in  1766,  appointed  him  Oberkapellmeister .  With  the  encourage- 
ment of  a  discriminating  patron,  a  small  but  excellent  orchestra 

and  a  free  hand,  Haydn  made  the  most  of  his  opportunity  and 
produced  a  continuous  stream  of  compositions  in  every  known 
musical  form.  To  this  period  belong  five  Masses,  a  dozen 

operas,  over  thirty  clavier-sonatas,  over  forty  quartets,  over  a 
hundred  orchestral  symphonies  and  overtures,  a  Stabat  Mater, 
a  set  of  interludes  for  the  service  of  the  Seven  Words,  an  Oratorio 

Tobias  written  for  the  Tonkiinstler '-Societal  of  Vienna,  and  a 
vast  number  of  concertos,  divertimenti  and  smaller  pieces,  among 

which  were  no  less  than  175  for  Prince  Nicholas'  favourite 
instrument,  the  baryton. 

Meanwhile  his  reputation  was  spreading  throughout  Europe. 
A  Viennese  notice  of  his  appointment  as  Oberkapellmeister  spoke 

of  him  as  "  the  darling  of  our  nation,"  his  works  were  reprinted 
or  performed  in  every  capital  from  Madrid  to  St  Petersburg. 
He  received  commissions  from  the  cathedral  of  Cadiz,  from  the 
grand  duke  Paul,  from  the  king  of  Prussia,  from  the  directors 
of  the  Concert  Spiriluel  at  Paris;  beside  his  transactions  with 
Breitkopf  and  Hartel,  and  with  La  Chevardiere,  he  sold  to  one 
English  firm  the  copyright  of  no  less  than  129  compositions. 
But  the  most  important  fact  of  biography  during  these  thirty 
years  was  his  friendship  with  Mozart,  whose  acquaintance  he 

made  at  Vienna  in  the  winter  of  1781-1782.  There  can  have  been 
little  personal  intercourse  between  them,  for  Haydn  was  rarely 
in  the  capital,  and  Mozart  seems  never  to  have  visited  Eisenstadt ; 
but  the  cordiality  of  their  relations  and  the  mutual  influence 
which  they  exercised  upon  one  another  are  of  the  highest  moment 

in  the  history  of  18th-century  music.  "  It  was  from  Haydn  that 
I  first  learned  to  write  a  quartet,"  said  Mozart;  it  was  from 
Mozart  that  Haydn  learned  the  richer  style  and  the  fuller 
mastery  of  orchestral  effect  by  which  his  later  symphonies  are 
distinguished. 

In  1790  Prince  Nicholas  Esterhazy  died  and  the  Kapelle  was 

disbanded.  Haydn,  thus  released  from  his  official  duties,  forth- 
with accepted  a  commission  from  Salomon,  the  London  concert- 

director,  to  write  and  conduct  six  symphonies  for  the  concerts  in 
the  Hanover  Square  Rooms.  He  arrived  in  England  at  the 
beginning  of  1791  and  was  welcomed  with  the  greatest  enthusiasm, 
receiving  among  other  honours  the  degree  of  D  Mus.  from  the 
university  of  Oxford.  In  June  1792  he  returned  home,  and, 
breaking  his  journey  at  Bonn,  was  presented  with  a  Cantata  by 

Beethoven,  then  aged  two-and-twenty,  whom  he  invited  to  come 
to  Vienna  as  his  pupil.  The  lessons,  which  were  not  very  success- 

ful, lasted  for  about  a  year,  and  were  then  interrupted  by  Haydn's 
second  visit  to  England  (January  1794  to  July  1795),  where  he 

produced  the  last  six  of  his  "  Salomon  "  symphonies.  From 
1795  onward  he  resided  in  the  Mariahilf  suburb  of  Vienna,  and 
there  wrote  his  last  eight  Masses,  the  last  and  finest  of  his  chamber 
works,  the  Austrian  national  anthem  (1797),  the  Creation  (1799) 
and  the  Seasons  (1801).  His  last  choral  composition  which  can 
be  dated  with  any  certainty  was  the  Mass  in  C  minor,  written 

in  1802  for  the  name-day  of  Princess  Esterhazy.  Thence- 
forward his  health  declined,  and  his  closing  years,  surrounded 

by  the  love  of  friends  and  the  esteem  of  all  musicians,  were  spent 
almost  wholly  in  retirement.  On  the  27th  of  March  1808  he 
was  able  to  attend  a  performance  of  the  Creation,  given  in  his 
honour,  but  it  was  his  last  effort,  and  on  the  3ist  of  May  1809 

he  died,  aged  seventy-seven.  Among  the  mourners  who  followed 

him  to  the  grave  were  many  French  officers  from  Napoleon's 
army,  which  was  then  occupying  Vienna. 

Haydn's  place  in  musical  history  is  best  determined  by  his 
instrumental  compositions.  His  operas,  for  all  their  daintiness 
and  melody,  no  longer  hold  the  stage;  the  Masses  in  which  he 

"  praised  God  with  a  cheerful  heart  "  have  been  condemned 
by  the  severer  decorum  of  our  own  day;  of  his  oratorios  the 
Creation  alone  survives.  In  all  these  his  work  belongs  mainly 
to  the  style  and  idiom  of  a  bygone  generation:  they  are  monu- 

ments, not  landmarks,  and  their  beauty  and  invention  seem 
rather  to  close  an  epoch  than  to  inaugurate  its  successor.  Even 
the  naif  pictorial  suggestion,  of  which  free  use  is  made  in  the 
Creation  and  in  the  Seasons,  is  closer  to  the  manner  of  Handel 
than  to  that  of  the  igth  century:  it  is  less  the  precursor  of 
romance  than  the  descendant  of  an  earlier  realism.  But  as  the 

first  great  master  of  the  quartet  and  the  symphony  his  claim 
is  incontestable.  He  began,  half-consciously,  by  applying 
through  the  fuller  medium  the  lessons  of  design  which  he  had 

learned  from  C.  P.  E.  Bach's  sonatas;  then  the  medium  itself 
began  to  suggest  wider  horizons  and  new  possibilities  of  treat- 

ment; his  position  at  Eisenstadt  enabled  him  to  experiment 
without  reserve;  his  genius,  essentially  symphonic  in  character, 
found  its  true  outlet  in  the  opportunities  of  pure  musical  structure. 
The  quartets  in  particular  exhibit  a  wider  range  and  variety  of 
structural  invention  than  those  of  any  other  composer  except 
Beethoven.  Again  it  is  here  that  we  can  most  readily  trace 
the  important  changes  which  he  wrought  in  melodic  idfbm. 
Before  his  time  instrumental  music  was  chiefly  written  for  the 
Paradiesensaal,  and  its  melody  often  sacrificed  vitality  of  idea 
to  a  ceremonial  courtliness  of  phrase.  Haydn  broke  through  this 
convention  by  frankly  introducing  his  native  folk-music,  and 
by  writing  many  of  his  own  tunes  in  the  same  direct,  vigorous 
and  simple  style.  The  innovation  was  at  first  received  with 
some  disfavour;  critics  accustomed  to  polite  formalism  censured 
it  as  extravagant  and  undignified;  but  the  freshness  and  beauty 
of  its  melody  soon  silenced  all  opposition,  and  did  more  than 
anything  else  throughout  the  i8th  century  to  establish  the 
principle  of  nationalism  in  musical  art.  The  actual  employment 
of  Croatian  folk-tunes  may  be  illustrated  from  the  string 
quartets  Op.  17,  No.  i;  Op.  33.  No.  3;  Op.  50,  No.  i;  Op.  77, 
No.  i,  and  the  Salomon  Symphonies  in  D  and  Eb,  while  there 

is  hardly  an  instrumental  composition  of  Haydn's  in  which  his 
own  melodies  do  not  show  some  traces  of  the  same  influence. 

His  natural  idiom  in  short  was  that  of  a  heightened  and  ennobled 

folk-song,  and  one  of  the  most  remarkable  evidences  of  his  genius 
was  the  power  with  which  he  adapted  all  his  perfection  and 
symmetry  of  style  to  the  requirements  of  popular  speech.  His 
music  is  in  this  way  singularly  expressive;  its  humour  and  pathos 
are  not  only  absolutely  sincere,  but  so  outspoken  that  we  cannot 
fail  to  catch  their  significance. 

In  the  development  of  instrumental  polyphony  Haydn's 
work  was  almost  as  important  as  that  of  Mozart.  Having  at 
his  disposal  a  band  of  picked  virtuosi  he  could  produce  effects 
as  different  from  the  tentative  experiments  of  C.  P.  E.  Bach 
as  these  were  from  the  orchestral  platitudes  of  Reutter  or  Hasse. 

His  symphony  Le  Midi  (written  in  1761)  already  shows  a  remark- 
able freedom  and  independence  in  the  handling  of  orchestral 

forces,  and  further  stages  of  advance  were  reached  in  the  oratorio 
of  Tobias,  in  the  Paris  and  Salomon  symphonies,  and  above  all 
in  the  Creation,  which  turns  to  good  account  some  of  the  debt 
which  he  owed  to  his  younger  contemporary.  The  importance 
of  this  lies  not  only  in  a  greater  richness  of  musical  colour,  but 
in  the  effect  which  it  produced  on  the  actual  substance  and 
texture  of  composition.  The  polyphony  of  Beethoven  was 
unquestionably  influenced  by  it  and,  even  in  his  latest  sonatas 
and  quartets,  may  be  regarded  as  its  logical  outcome. 

The  compositions  of  Haydn  include  104  symphonies,  16  overtures, 
76  quartets,  68  trios,  54  sonatas,  31  concertos  and  a  large  number  of 
divertimentos,  cassations  and  other  instrumental  pieces ;  24  operas  and 

dramatic  pieces,  16  Masses,  a  Stabat  Mater,  interludes  for  the  "  Seven 
Words,"  3  oratorios,  2  Te  Deums  and  many  smaller  pieces  for  the 
church,  over  40  songs,  over  50  canons  and  arrangements  of  Scottish 
and  Welsh  national  melodies. 

His  younger  brother,  JOHANN  MICHAEL  HAYDN  (1737-1806), 
was  also  a  chorister  at  St  Stephen's,  and  shortly  after  leaving 
the  choir-school  was  appointed  Kapellmeister  at  Grosswardein 

(1755)  and  at  Salzburg  (1762).  The  latter  office  he  held  for  forty- 
three  years,  during  which  time  he  wrote  over  360  compositions 
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for  the  church  and  much  instrumental  music,  which,  though 
unequal,  deserves  more  consideration  than  it  has  received. 
He  was  the  intimate  friend  of  Mozart,  who  had  a  high  opinion 
of  his  genius,  and  the  teacher  of  C.  M.  von  Weber.  His  most 
important  works  were  the  Missa  hispanica,  which  he  exchanged 
for  his  diploma  at  Stockholm,  a  Mass  in  D  minor,  a  Lauda 
Sion,  a  set  of  graduals,  forty-two  of  which  are  reprinted 
in  Diabelli's  Ecclesiasticon,  three  symphonies  (1785),  and  a 
string  quintet  in  C  major  which  has  been  erroneously  attri- 

buted to  Joseph  Haydn.  Another  brother,  JOHANN  EVANGELIST 
HAYDN  (1743-1805),  gained  some  reputation  as  a  tenor  vocalist, 

and  was  for  many  years  a  member  of  Prince  Esterhazy's 
Kapelle. 

BIBLIOGRAPHY. — S.  Mayr,  Brevi  notizie  storiche  della  vita  e  dette 
opere  di  Giuseppe  Haydn  (1809);  Griesinger,  Biographische  Notizen 
iiber  Joseph  Haydn  (1810);  Carpani,  Le  Haydeni  (1812  and  1823); 
Borabet  (M.  de  Stendhal),  Vies  de  Haydn,  de  Mozart  et  de  Metastase 
(Paris,  1854) ;  Karajan,  Joseph  Haydn  in  London  (1861) ;  C.  F.  Pohl, 
Mozart  und  Haydn  in  London  (1867);  Joseph  Haydn  (vol.  i.  1875, 
vol.  ii.  1882  :  this,  the  standard  biography,  was  left  unfinished  at 

Dr  Pohl's  death  and  needs  a  third  volume  to  complete  it) ;  article 
on  Haydn  in  Grove's  Dictionary  of  Music  and  Musicians;  Fr.  S. 
Kuhac,  Josip  Haydn  i  Hravatske  Narodne  Popievke  (Joseph  Haydn 
and  the  Croatian  Folk-songs)  (Agram,  1880);  A.  Niggli,  Joseph 
Haydn,  sein  Leben  und  Werken  (Basel,  1882);  L.  Nohl,  Biographie 
Haydns  (Leipzig,  Reclam) ;  P.  D.  Townsend;  Joseph  Haydn 

(London,  1884),  Biography  in  H.  Reimann's  Beriihmte  Musiker 
(Berlin,  1898) ;  J.  C.  Hadden,  Joseph  Haydn  (Great  Musicians  series) 

(London,  1902).  To  these  should  be  added  the  list  of  Haydn's  sym- 
phonies printed  in  Alfred  Wotquenne's  Catalogue  de  la  Bibliotheque du  Conservatoire  Royal  de  Bruxelles,  vol.  ii.  (1902).  (W.  H.  HA.) 

HAYDON,  BENJAMIN  ROBERT  (1786-1846),  English 
historical  painter  and  writer,  was  born  at  Plymouth  on  the 
26th  of  January  1786.  His  mother  was  the  daughter  of  the 
Rev.  Benjamin  Cobley,  rector  of  Dodbrook,  Devon,  whose  son, 
General  Sir  Thomas  Cobley,  signalized  himself  in  the  Russian 
service  at  the  siege  of  Ismail.  His  father,  a  prosperous  printer, 
stationer  and  publisher,  was  a  man  of  literary  taste,  and  was 
well  known  and  esteemed  amongst  all  classes  in  Plymouth. 
Haydon,  an  only  son,  at  an  early  date  gave  evidence  of  his 
taste  for  study,  which  was  carefully  fostered  and  promoted  by 
his  mother.  At  the  age  of  six  he  was  placed  in  Plymouth 
grammar  school,  and  at  twelve  in  Plympton  St  Mary  school. 
He  completed  his  education  in  this  institution,  where  Sir  Joshua 
Reynolds  also  had  acquired  all  the  scholastic  training  he  ever 
received.  On  the  ceiling  of  the  school-room  was  a  sketch  by 

Reynolds  in  burnt  cork,  which  it  used  to  be  Haydon's  delight 
to  sit  and  contemplate.  Whilst  at  school  he  had  some  thought 
of  adopting  the  medical  profession,  but  he  was  so  shocked  at 
the  sight  of  an  operation  that  he  gave  up  the  idea.  A  perusal 
of  Albinus,  however,  inspired  him  with  a  love  for  anatomy; 

and  Reynolds's  discourses  revived  within  him  a  smouldering 
taste  for  painting,  which  from  childhood  had  been  the  absorbing 
idea  of  his  mind. 

Sanguine  of  success,  full  of  energy  and  vigour,  he  started  from 
the  parental  roof,  on  the  I4th  of  May  1804,  for  London,  and 
entered  his  name  as  a  student  of  the  Royal  Academy.  He  began 
and  prosecuted  his  studies  with  such  unwearied  ardour  that 
Fuseli  wondered  when  he  ever  found  time  to  eat.  At  the  age 
of  twenty-one  (1807)  Haydon  exhibited,  for  the  first  time,  at 

the  Royal  Academy,  "  The  Repose  in  Egypt,"  which  was  bought 
by  Mr  Thomas  Hope  the  year  after.  This  was  a  good  start  for 
the  young  artist,  who  shortly  received  a  commission  from  Lord 
Mulgrave  and  an  introduction  to  Sir  George  Beaumont.  In 

1809  he  finished  his  well-known  picture  of  "  Dentatus,"  which, 
though  it  brought  him  a  great  increase  of  fame,  involved  him 
in  a  lifelong  quarrel  with  the  Royal  Academy,  whose  committee 
had  hung  the  picture  in  a  small  side-room  instead  of  the  great 
hall.  In  1810  his  difficulties  began  through  the  stoppage  of  an 
allowance  of  £20x3  a  year  he  had  received  from  his  father.  His 
disappointment  was  embittered  by  the  controversies  in  which 
he  now  became  involved  with  Sir  George  Beaumont,  for  whom 

he  had  painted  his  picture  of  "  Macbeth,"  and  Payne  Knight, 
who  had  denied  the  beauties  as  well  as  the  money  value  of  the 

Elgin  Marbles.  "  The  Judgment  of  Solomon,"  his  next  pro- 

duction, gained  him  £700,  besides  £100  voted  to  him  by  the 
directors  of  the  British  Institution,  and  the  freedom  of  the 
borough  of  Plymouth.  To  recruit  his  health  and  escape  for  a 
time  from  the  cares  of  London  life,  Haydon  joined  his  intimate 
friend  Wilkie  in  a  trip  to  Paris;  he  studied  at  the  Louvre; 

and  on  his  return  to  England  produced  his  "  Christ's  Entry  into 
Jerusalem,"  which  afterwards  formed  the  nucleus  of  the 
American  Gallery  of  Painting,  erected  by  his  cousin,  John 
Haviland  of  Philadelphia.  Whilst  painting  another  large  work, 

the  "  Resurrection  of  Lazarus,"  his  pecuniary  difficulties 
increased,  and  for  the  first  time  he  was  arrested  but  not  im- 

prisoned, the  sheriff-officer  taking  his  word  for  his  appearance. 
Amidst  all  these  harassing  cares  he  married  in  October  1821  a 
beautiful  young  widow  who  had  some  children,  Mrs  Hyman,  to 
whom  he  was  devotedly  attached. 

In  1823  Haydon  was  lodged  in  the  King's  Bench,  where  he 
received  consoling  letters  from  the  first  men  of  the  day.  Whilst 
a  prisoner  he  drew  up  a  petition  to  parliament  in  favour  of  the 

appointment  of  "  a  committee  to  inquire  into  the  state  of  en- 
couragement of  historical  painting,"  which  was  presented  by 

Brougham.  He  also,  during  a  second  imprisonment  in  1827, 

produced  the  picture  of  the  "  Mock  Election,"  the  idea  of  which 
had  been  suggested  by  an  incident  that  happened  in  the  prison. 
The  king  (George  IV.)  gave  him  £500  for  this  work.  Among 

Haydon's  other  pictures  were — 1829,  "  Eucles  "  and  "  Punch  "; 
1 83 1, "Napoleon  at  St  Helena,"  for  Sir  Robert  Peel;  "Xeno- 
phon,  on  his  Retreat  with  the  '  Ten  Thousand,'  first  seeing 
the  Sea  ";  and  "  Waiting  for  the  Times,"  purchased  by  the 
marquis  of  Stafford;  1832,  "  Falstaff  "  and  "Achilles  playing 
the  Lyre."  In  1834  he  completed  the  "  Reform  Banquet,"  for 
Lord  Grey — this  painting  contained  197  portraits;  in  1843, 

"  Curtius  Leaping  into  the  Gulf,"  and  "  Uriel  and  Satan." 
There  was  also  the  "  Meeting  of  the  Anti-Slavery  Society," 
energetically  treated,  now  in  the  National  Portrait  Gallery. 
When  the  competition  took  place  at  Westminster  Hall,  Haydon 

sent  two  cartoons,  "  The  Curse  of  Adam  "  and  "  Edward  the 
Black  Prince,"  but,  with  some  unfairness,  he  was  not  allowed 
a  prize  for  either.  He  then  painted  "  The  Banishment  of  Aris- 
tides,"  which  was  exhibited  with  other  productions  under  the 
same  roof  where  the  American  dwarf  Tom  Thumb  was  then 
making  his  debut  in  London.  The  exhibition  was  unsuccessful; 

and  the  artist's  difficulties  increased  to  such  an  extent  that, 
whilst  employed  on  his  last  grand  effort,  "  Alfred  and  the  Trial 
by  Jury,"  overcome  by  debt,  disappointment  and  ingratitude, 
he  wrote  "  Stretch  me  no  longer  on  this  rough  world,"  and  put 
an  end  to  his  existence  with  a  pistol-shot,  on  the  22nd  of  June 
1 846,  in  the  sixty-first  year  of  his  age.  He  left  a  widow  and  three 
children  (various  others  had  died),  who,  by  the  generosity  of 

their  father's  friends,  were  rescued  from  their  pecuniary  diffi- 
culties and  comfortably  provided  for;  amongst  the  foremost 

of  these  friends  were  Sir  Robert  Peel,  Count  D'Orsay,  Mr  Justice Talfourd  and  Lord  Carlisle. 

Haydon  began  his  first  lecture  on  painting  and  design  in 
1835,  and  afterwards  visited  all  the  principal  towns  in  England 
and  Scotland.  His  delivery  was  energetic  and  imposing,  his 
language  powerful,  flowing  and  apt,  and  replete  with  wit  and 
humour;  and  to  look  at  the  lecturer,  excited  by  his  subject, 
one  could  scarcely  fancy  him  a  man  overwhelmed  with  difficulties 

and  anxieties.  The  height  of  Haydon's  ambition  was  to  behold 
the  chief  buildings  of  his  country  adorned  with  historical  repre- 

sentations of  her  glory.  He  lived  to  see  the  acknowledgment 
of  his  principles  by  government  in  the  establishment  of  schools 
of  design,  and  the  embellishment  of  the  new  houses  of  parliament ; 
but  in  the  competition  of  artists  for  the  carrying  out  of  this 
object,  the  commissioners  (amongst  whom  was  one  of  his  former 
pupils)  considered,  or  affected  to  consider,  that  he  had  failed. 
Haydon  was  well  versed  in  all  points  of  his  profession;  and  his 
Lectures,  which  were  published  shortly  after  their  delivery, 
showed  that  he  was  as  bold  a  writer  as  painter.  It  may  be 
mentioned  in  this  connexion  that  he  was  the  author  of  the  long 

and  elaborate  article,  "  Painting,"  in  the  7th  edition  of  the 
Encyclopaedia  Brilannica. 
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To  form  a  correct  estimate  of  Haydon  it  is  necessary  to  read 

his  autobiography.  This  is  one  of  the  most  natural  books  ever 
written,  full  of  various  and  abundant  power,  and  fascinating 
to  the  reader.  The  author  seems  to  have  daguerreotyped  his 
feelings  and  sentiments  without  restraint  as  they  rose  in  his 
mind,  and  his  portrait  stands  in  these  volumes  limned  to  the 
life  by  his  own  hand.  His  love  for  his  art  was  both  a  passion 
and  a  principle.  He  found  patrons  difficult  to  manage;  and, 
not  having  the  tact  to  lead  them  gently,  he  tried  to  drive  them 

fiercely.  He  failed,  abused  patrons  and  patronage,  and  inter- 
mingled talk  of  the  noblest  independence  with  acts  not  always 

dignified.  He  was  self-willed  to  perversity,  but  his  perseverance 
was  such  as  is  seldom  associated  with  so  much  vehemence  and 

passion.  With  a  large  fund  of  genuine  self-reliance  he  combined 
a  considerable  measure  of  vanity.  To  the  last  he  believed  in  his 
own  powers  and  in  the  ultimate  triumph  of  art.  In  taste  he  was 

deficient,  at  least  as  concerned  himself.  Hence  the  tone  of  self- 
assertion  which  he  assumed  in  his  advertisements,  catalogues 
and  other  appeals  to  the  public.  He  proclaimed  himself  the 
apostle  and  martyr  of  high  art,  and,  not  without  some  justice,  he 
believed  himself  to  have  on  that  account  a  claim  on  the  sympathy 
and  support  of  the  nation.  It  must  be  confessed  that  he  often 
tested  severely  those  whom  he  called  his  friends.  Every  reader  of 
his  autobiography  will  be  struck  at  the  frequency  and  fervour 
of  the  short  prayers  interspersed  throughout  the  work.  Haydon 
had  an  overwhelming  sense  of  a  personal,  overruling  and  merciful 
providence,  which  influenced  his  relations  with  his  family, 
and  to  some  extent  with  the  world.  His  conduct  as  a  husband 

and  father  entitles  him  to  the  utmost  sympathy.  In  art  his  powers 
and  attainments  were  undoubtedly  very  great,  although  his 
actual  performances  mostly  fall  short  of  the  faculty  which  was 
manifestly  within  him;  his  general  range  and  force  of  mind 
were  also  most  remarkable,  and  would  have  qualified  him  to 
shine  in  almost  any  path  of  intellectual  exertion  or  of  practical 
work.  His  eager  and  combative  character  was  partly  his 
enemy;  but  he  had  other  enemies  actuated  by  motives  as 

unworthy  as  his  own  were  always  high-pitched  and  on  abstract 

grounds  laudable.  Of  his  three  great  works — the  "  Solomon," 
the  "  Entry  into  Jerusalem  "  and  the  "  Lazarus  " — the  second 
has  generally  been  regarded  as  the  finest.  The  "  Solomon  "  is 
also  a  very  admirable  production,  showing  his  executive  power 
at  its  loftiest,  and  of  itself  enough  to  place  Haydon  at  the  head 

of  British  historical  painting  in  his  own  time.  The  "  Lazarus  " 
(which  belongs  to  the  National  Gallery,  but  is  not  now  on  view 
there)  is  a  more  unequal  performance,  and  in  various  respects 
open  to  criticism  and  censure;  yet  the  head  of  Lazarus  is  so 
majestic  and  impressive  that,  if  its  author  had  done  nothing 
else,  we  must  still  pronounce  him  a  potent  pictorial  genius. 

The  chief  authorities  for  the  life  of  Haydon  are  Life  of  B.  R. 
Haydon,  from  his  Autobiography  and  Journals,  edited  and  compiled 

by  Tom  Taylor  (3  vols.,  1853) ;  and  B.  R.  Haydon' s  Correspondence and  Table  Talk,  with  a  memoir  by  his  son,  F.  W.  Haydon  (2  vols., 
1876).  (W.  M.  R.) 
HAYES,  RUTHERFORD  BIRCHARD  (1822-1893),  nine- 

teenth president  of  the  United  States,  was  born  in  Delaware, 
Ohio,  on  the  4th  of  October  1822.  He  received  his  first  education 
in  the  common  schools,  graduated  in  1842  at  Kenyon  College, 
Gambier,  Ohio,  and  was  a  student  at  the  law  school  of  Harvard 
University  from  1843  until  his  graduation  in  1845.  He  was 
admitted  to  the  bar  in  1845,  and  practised  law,  first  at  Lower 
Sandusky  (now  Fremont),  and  then  at  Cincinnati,  where  he  won 

a  very  respectable  standing,  and  in  1858-1861  served  as  city 
solicitor.  In  politics  he  was  at  first  an  anti-slavery  Whig  and 
then  from  the  time  of  its  organization  in  1854  until  his  death 
was  a  member  of  the  Republican  party.  In  December  1852  he 
married  Lucy  Ware  Webb  of  Chillicothe,  Ohio,  who  survived 
him.  After  the  breaking  out  of  the  Civil  War  the  governor  of 
Ohio,  on  the  7th  of  June  1861,  appointed  him  a  major  of  a 
volunteer  regiment,  and  in  July  he  was  sent  to  western  Virginia 
lor  active  service.  He  served  throughout  the  war,  distinguished 

himself  particularly  at  South  Mountain,  Winchester,  Fisher's  Hill 
and  Cedar  Creek,  and  by  successive  promotions  became  a 

brigadier-general  of  volunteers  and,  by  brevet,  a  major-general 

of  volunteers.  While  still  in  the  field  he  was  elected  a  member 
of  the  National  House  of  Representatives,  and  took  his  seat  in 
December  1865.  He  was  re-elected  in  1866,  and  supported  the 
reconstruction  measures  advocated  by  his  party.  From  1868  to 
1872  he  was  governor  of  Ohio.  In  1873  he  removed  from 
Cincinnati  to  Fremont,  his  intention  being  to  withdraw  from 
public  life;  but  in  1875  the  Republican  party  in  Ohio  once  more 
selected  him  as  its  candidate  for  the  governorship.  He  accepted 
the  nomination  with  great  reluctance.  The  Democrats  adopted 
a  platform  declaring  in  favour  of  indefinitely  enlarging  the 
volume  of  the  irredeemable  paper  currency  which  the  Civil  War 
had  left  behind  it.  Hayes  stoutly  advocated  the  speediest 
practicable  resumption  of  specie  payments,  and  carried  the 

election.  The  "  sound-money  campaign "  in  Ohio  having 
attracted  the  attention  of  the  whole  country,  Hayes  was  marked 
out  as  a  candidate  for  the  presidency,  and  he  obtained  the 
nomination  of  the  Republican  National  Convention  of  1876,  his 
chief  competitor  being  James  G.  Elaine.  The  candidate  of  the 
Democratic  party,  Samuel  J.  Tilden,  by  his  reputation  as  a  states- 

man and  a  reformer  of  uncommon  ability,  drew  many  Republican 
votes.  An  excited  controversy  having  arisen  about  the  result  of 
the  balloting  in  the  states  of  South  Carolina,  Florida,  Oregon 
and  Louisiana,  the  two  parties  in  Congress  in  order  to  allay  a 
crisis  dangerous  to  public  peace  agreed  to  pass  an  act  referring 
all  contested  election  returns  to  an  extraordinary  commission, 

called  the  "  Electoral  Commission  "  (q.v.),  which  decided  each 
contest  by  eight  against  seven  votes  in  favour  of  the  Republican 
candidates.  Hayes  was  accordingly  on  the  2nd  of  March  1877 
declared  duly  elected. 

During  his  administration  President  Hayes  devoted  his 
efforts  mainly  to  civil  service  reform,  resumption  of  specie  pay- 

ments and  the  pacification  of  the  Southern  States,  recently  in 
rebellion.  In  order  to  win  the  co-operation  of  the  white  people 
in  the  South  in  maintaining  peace  and  order,  he  put  himself  in 
communication  with  their  leaders.  He  then  withdrew  the 
Federal  troops  which  since  the  Civil  War  had  been  stationed  at 
the  southern  State  capitals.  An  end  was  thus  made  of  the 

"  carpet-bag  governments  "  conducted  by  Republican  politicians 
from  the  North,  some  of  which  were  very  corrupt,  and  had  been 
upheld  mainly  by  the  Federal  forces.  This  policy  found  much 
favour  with  the  people  generally,  but  displeased  many  of  the 
Republican  politicians,  because  it  loosened  the  hold  of  the 
Republican  party  upon  the  Southern  States.  Though  it  did  not 
secure  to  the  negroes  sufficient  protection  in  the  exercise  of  their 
political  rights,  it  did  much  to  extinguish  the  animosities  still 
existing  between  the  two  sections  of  the  Union  and  to  promote 
the  material  prosperity  of  the  South.  President  Hayes  en- 

deavoured in  vain  to  induce  Congress  to  appropriate  money 
for  a  Civil  Service  Commission;  and  whenever  he  made 

an  effort  to  restrict  the  operation  of  the  traditional  "  spoils 
system,"  he  met  the  strenuous  opposition  of  a  majority  of  the 
most  powerful  politicians  of  his  party.  Nevertheless  the 
system  of  competitive  examinations  for  appointments  was 
introduced  in  some  of  the  great  executive  departments  in 

Washington,  and  in  the  custom-house  and  the  post-office  in 

New  York.  Moreover,  he  ordered  that  "  no  officer  should  be 
required  or  permitted  to  take  part  in  the  management  of  political 

organizations,  caucuses,  conventions  or  election  campaigns," 
and  that  "  no  assessment  for  political  purposes  on  officers  or 
subordinates  should  be  allowed  ";  and  he  removed  from  their 
offices  the  heads  of  the  post-office  in  St  Louis  and  of  the  custom- 

house in  New  York — influential  party  managers — on  the  ground 
that  they  had  misused  their  official  positions  for  partisan  ends. 
In  New  York  the  three  men  removed  were  Chester  A.  Arthur, 
the  collector;  Alonzo  B.  Cornell,  the  naval  officer  of  the  Port; 
and  George  H.  Sharpe,  the  surveyor  of  the  customs.  While  these 
measures  were  of  limited  scope  and  effect,  they  served  greatly  to 
facilitate  the  more  extensive  reform  of  the  civil  service  which 

subsequently  took  place,  though  at  the  same  time  they  alienated 
a  powerful  faction  of  the  Republican  party  in  New  York  under 
the  leadership  of  Roscoe  Conkling.  Although  the  resumption 
of  specie  payments  had  been  provided  for,  to  begin  at  a  given 
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time  by  the  Resumption  Act  of  January  1875,  opposition  to  it 
did  not  cease.  A  bill  went  through  both  Houses  of  Congress 
providing  that  a  silver  dollar  should  be  coined  of  the  weight  of 
412!  grains,  to  be  full  legal  tender  for  all  debts  and  dues,  public 
and  private,  except  where  otherwise  expressly  stipulated  in  the 
contract.  President  Hayes  returned  this  bill  with  his  veto,  but 
the  veto  was  overruled  in  both  Houses  of  Congress.  Meanwhile, 
however,  the  preparations  for  the  return  to  specie  payments 
were  continued  by  the  Administration  with  unflinching  constancy 
and  on  the  ist  of  January  1879  specie  payments  were  resumed 
without  difficulty.  None  of  the  evils  predicted  appeared.  A 
marked  revival  of  business  and  a  period  of  general  prosperity 
ensued.  In  his  annual  message  of  the  ist  of  December  1879 
President  Hayes  urged  the  suspension  of  the  silver  coinage  and 
also  the  withdrawal  of  the  United  States  legal  tender  notes,  but 

Congress  failed  to  act  upon  the  recommendation.  His  ad- 
ministration also  did  much  to  ameliorate  the  condition  of  the 

Indian  tribes  and  to  arrest  the  spoliation  of  the  public  forest 
lands. 

Although  President  Hayes  was  not  popular  with  the  pro- 
fessional politicians  of  his  own  party,  and  was  exposed  to  bitter 

attacks  on  the  part  of  the  Democratic  opposition  on  account  of 
the  cloud  which  hung  over  his  election,  his  conduct  of  public 
affairs  gave  much  satisfaction  to  the  people  generally.  In  the 
presidential  election  of  1880  the  Republican  party  carried  the 
day  after  an  unusually  quiet  canvass,  a  result  largely  due  to 
popular  contentment  with  the  then  existing  state  of  public 
affairs.  On  the  4th  of  March  1881  President  Hayes  retired  to  his 
home  at  Fremont,  Ohio.  Various  universities  and  colleges  con- 

ferred honorary  degrees  upon  him.  His  remaining  years  he 
devoted  to  active  participation  in  philanthropic  enterprises; 
thus  he  served  as  president  of  the  National  Prison  Association 
and  of  the  Board  of  Trustees  chosen  to  administer  the  John  F. 
Slater  fund  for  the  promotion  of  industrial  education  among  the 
negroes  of  the  South,  and  was  a  member,  also,  of  the  Board  of 
Trustees  of  the  Peabody  Education  fund  for  the  promotion  of 
education  in  the  South.  He  died  at  Fremont,  after  a  short  ill- 

ness, on  the  1 7th  of  January  1893. 

There  is  no  adequate  biography,  but  three  "  campaign  lives  " 
may  be  mentioned:  Life,  Public  Services  and  Select  Speeches  of 
Rutherford  B.  Hayes,  by  James  Quay  Howard  (Cincinnati,  1876) ; 
Life  of  R.  B.  Hayes,  by  William  D.  Howells  (New  York,  1876) ;  and 
a  Life  by  Russell  H.  Conwell  (Boston,  1876).  See  also  Paul  L. 
Haworth,  The  Hayes-Tilden  Disputed  Presidential  Election  of  1876 
(Cleveland,  O.,  1906).  (C.  S.) 

HAY  FEVER,  HAY  ASTHMA,  or  SUMMER  CATARRH,  a  catarrhal 
affection  of  the  mucous  membrane  of  the  upper  respiratory  tract, 
due  to  the  action  of  the  pollen  of  certain  grasses.  It  is  often 
associated  with  asthmatic  attacks.  The  disease  affects  certain 

families,  and  is  hereditary  in  about  one-third  of  the  cases.  It 
is  more  common  among  women  than  men,  city  than  country 
dwellers,  and  the  educated  and  highly  nervous  than  the  lower 
classes.  It  has  no  connexion  with  the  coryzas  that  are  produced 
in  nervous  people  by  the  odour  of  cats,  &c.  The  complaint  has 
been  investigated  by  Professor  W.  P.  Dunbar  of  Hamburg, 
who  has  shown  that  it  is  due  to  the  pollens  of  certain  grasses 
(notably  rye)  and  plants,  and  that  the  severity  of  the  attack  is 
directly  proportional  to  the  amount  of  pollen  in  the  air.  He  has 
isolated  an  albuminoid  poison  which,  when  applied  to  the  nose 
of  a  susceptible  individual,  causes  an  attack,  while  there  is  no 
result  in  the  case  of  a  normal  person.  By  injecting  the  poison 
into  animals,  he  has  obtained  an  anti-toxin,  which  is  capable  of 
aborting  an  attack  of  hay  fever.  The  symptoms  are  those 
commonly  experienced  in  the  case  of  a  severe  cold,  consisting  of 
headache,  violent  sneezing  and  watery  discharge  from  the  nostrils 
and  eyes,  together  with  a  hard  dry  cough,  and  occasionally  severe 
asthmatic  paroxysms.  The  period  of  liability  to  infection 
naturally  coincides  with  the  pollen  season. 

The  radical  treatment  is  to  avoid  vegetation.  Local  treat- 
ment consisting  of  thorough  destruction  of  the  sensitive  area 

of  the  mucous  membrane  of  the  nose  often  produces  good  results. 
There  are  various  drugs,  the  best  of  which  are  cocaine  and  the 
extract  of  the  suprarenal  body,  which,  when  applied  to  the  nose, 

are  sometimes  effectual;  in  practice,  however,  it  is  found  that 
larger  and  larger  doses  are  required,  and  that  sooner  or  later  they 
afford  no  relief.  The  same  remarks  apply  to  a  number  of  patent 
specifics,  of  which  the  principal  constituent  is  one  of  the  above 
drugs.  An  additional  and  stronger  objection  to  the  use  of  cocaine 

is  that  a  "  habit  "  is  often  contracted,  with  the  most  disastrous 
results.  Finally  Dunbar's  serum  may  be  applied  to  the  nose  and 
eyes  on  rising,  and  on  the  slightest  suggestion  of  irritation  during 
the  day;  it  will,  in  the  large  majority  of  cases,  be  found  to  be 

quite  effectual. 
HAYLEY,  WILLIAM  (1745-1820),  English  writer,  the  friend 

and  biographer  of  William  Cowper,  was  born  at  Chichester  on 
the  9th  of  November  1745.  He  was  sent  to  Eton  in  1757,  and 
to  Trinity  Hall,  Cambridge,  in  1763;  his  connexion  with  the 
Middle  Temple,  London,  where  he  was  admitted  in  1766,  was 
merely  nominal.  In  1767  he  left  Cambridge  and  went  to  live  in 
London.  Two  years  later  he  married  Eliza,  daughter  of  Thomas 
Ball,  dean  of  Chichester.  His  private  means  enabled  Hayley  to 
live  on  his  patrimonial  estate  at  Eartham,  Sussex,  and  he  retired 
there  in  1774.  He  had  already  written  many  occasional  poetical 
pieces,  when  in  1771  his  tragedy,  The  Afflicted  Father,  was 
rejected  by  David  Garrick.  In  the  same  year  his  translation  of 

Pierre  Corneille's  Rodogune  as  The  Syrian  Queen  was  also  declined 
by  George  Colman.  Hayley  won  the  fame  he  enjoyed  amongst 
his  contemporaries  by  his  poetical  Essays  and  Epistles;  a 
Poetical  Epistle  to  an  Eminent  Painter  (1780),  addressed  to  his 
friend  George  Romney,  an  Essay  on  History  (1780),  in  three 
epistles,  addressed  to  Edward  Gibbon:  Essay  on  Epic  Poetry 
({782)  addressed  to  William  Mason;  A  Philosophical  Essay  on 
Old  Maids  (1785);  and  the  Triumphs  of  Temper  (1781).  The  last- 
mentioned  work  was  so  popular  as  to  run  to  twelve  or  fourteen 
editions;  together  with  the  Triumphs  of  Music  (Chichester, 
1804)  it  was  ridiculed  by  Byron  in  English  Bards  and  Scotch 

Reviewers.  So  great  was  Hayley 's  fame  that  on  Thomas  Warton's 
death  in  1790  he  was  offered  the  laureateship,  which  he  refused. 
In  1792,  while  writing  the  Life  of  Milton  (1794),  Hayley  made 

Cowper's  acquaintance.  A  warm  friendship  sprang  up  bet //sen 
the  two  which  lasted  till  Cowper's  death  in  1800.  Hayley  indeed 
was  mainly  instrumental  in  getting  Cowper  his  pension.  In 
1800  Hayley  also  lost  his  natural  son,  Thomas  Alphonso  Hayley, 
to  whom  he  was  devotedly  attached.  He  had  been  a  pupil  of 

John  Flaxman's,  to  whom  Hayley's  Essay  on  Sculpture  (1800) 
is  addressed.  Flaxman  introduced  William  Blake  to  Hayley, 

and  after  the  latter  had  moved  in  iSooto  his  "  marine  hermitage  " 
at  Felpham,  Sussex,  Blake  settled  near  him  for  three  years  to 

engrave  the  illustrations  for  the  Life  of  Cowper.  This,  Hayley's 
best  known  work,  was  published  in  1803-1804  (Chichester)  in 
3  vols.  In  1805  he  published  Ballads  founded  on  Anecdotes  of 
Animals  (Chichester),  with  illustrations  by  Blake,  and  in  1809 
The  Life  of  Romney.  For  the  last  twelve  years  of  his  life  Hayley 
received  an  allowance  for  writing  his  Memoirs.  He  died  at 

Felpham  on  the  i2th  of  November  1820.  Hayley's  first  wife 
died  in  1797;  her  mind  had  been  seriously  affected,  and 
since  1789  they  had  been  separated.  He  married  in  1809  Mary 
Welford,  but  they  also  separated  after  three  years.  He  left  no 
children. 

Hayley's  Poetical  Works  were  published  in  3  vols.  (1785);  his Poems  and  Plays  in  6  vols.  (1788). 
See  Memoirs  .  .  .  of  William  Hayley  .  .  .  and  Memoirs  of  his 

son  T.  A.  Hayley,  ed.  John  Johnson  (2  vols.,  1823)  (containing 

many  of  Hayley's  letters);  an  article  on  these  memoirs  by  Robert 
Southey  in  the  Quarterly  Review,  vol.  xxxi.,  1825;  William  Blake, 
by  A.  C.  Swinburne  (2nd  ed.,  1868,  pp.  28  et  seq.) ;  Life  of  William 

Blake,  by  Alexander  Gilchrist  (vol.  i.,  1880),  with  some  of  Blake's letters  to  Hayley ;  The  Correspondence  of  William  Cowper,  arranged 
by  Thomas  Wright  (vol.  iv.,  1904),  containing  many  letters  to  Hayley. 

HAYM,  RUDOLF  (1821-1901),  German  publicist  and  philo- 
sopher, was  born  at  Grunberg,  in  Silesia,  on  the  sth  of  October 

1821,  and  died  at  St  Anton  (Arlberg)  on  the  27th  of  August  1901. 
He  studied  philosophy  and  theology  at  Halle  and  Berlin,  and 
lived  at  Halle  during  1846  and  1847.  He  was  a  member  of  the 
National  Assembly  at  Frankfort  in  1848,  and  wrote  an  account 
of  the  proceedings  from  the  standpoint  of  the  Right  Centre. 
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From  1851  he  lectured  in  literature  and  philosophy  at  the  uni- 
versity of  Halle,  and  became  professor  in  1860.  His  writings  are 

biographical  and  critical,  devoted  mainly  to  modern  German 
philosophy  and  literature.  In  1870  he  published  a  masterly 
history  of  the  Romantic  school.  He  also  wrote  biographies  of 
W.  von  Humboldt  (1856),  Hegel  (1857),  Schopenhauer  (1864), 

Herder  (1877-1885),  Max  Duncker  (1890).  In  1901  he  published 
Erinnerungen  aus  meinem  Leben. 

HAYNAU,  JULIUS  JACOB  (1786-1853),  Austrian  general, 
was  the  natural  son  of  the  landgrave — afterwards  elector — of 
Hesse-Cassel,  William  IX.  He  entered  the  Austrian  army  as 
an  infantry  officer  in  1801,  and  saw  much  service  in  the 
Napoleonic  wars.  He  was  wounded  at  Wagram ,  and  distinguished 
during  the  operations  in  Italy  in  1813  and  1814.  Between  1815 
and  1847  he  rose  to  the  rank  of  field  marshal  lieutenant.  A 
violent  temper,  which  he  made  no  attempt  to  control  or  conceal, 
led  him  into  trouble  with  his  superiors.  His  hatred  of  revolu- 

tionary principles  was  fanatical.  When  the  insurrectionary  move- 
ments of  1848  broke  out  in  Italy,  his  known  zeal  for  the  cause 

of  legitimacy,  as  much  as  his  reputation  as  an  officer,  marked 
him  out  for  command.  He  fought  with  success  in  Italy,  but  was 
chiefly  noted  for  the  severity  he  showed  in  suppressing  and 
punishing  a  rising  in  Brescia.  It  ought  to  be  remembered  that 
the  mob  of  Brescia  had  massacred  invalid  Austrian  soldiers  in 
the  hospital,  a  provocation  which  always  leads  to  reprisals. 
In  June  1849  Haynau  was  called  to  Vienna  to  command  first  an 
army  of  reserve,  and  then  in  the  field  against  the  Hungarians. 
His  successes  against  the  declining  revolutionary  cause  were 
numerous  and  rapid.  In  Hungary,  as  in  Italy,  he  was  accused 
of  brutality.  It  was,  for  instance,  asserted  that  he  caused  women 
who  showed  any  sympathy  with  the  insurgents  to  be  whipped. 
His  ostentatious  hatred  of  the  revolutionary  parties  marked  him 

out  as  the  natural  object  for  these  accusations.  On  the  restora- 
tion of  peace  he  was  appointed  to  high  command  in  Hungary. 

His  temper  quickly  led  him  into  quarrels  with  the  minister  of 
war,  and  he  resigned  his  command  in  1850.  He  then  travelled 
abroad.  The  refugees  had  spread  his  evil  reputation.  In  London 

he  was  attacked  and  beaten  by  Messrs  Barclay  &  Perkins'  dray- 
men when  visiting  the  brewery,  and  he  was  saved  from  mob 

violence  in  Brussels  with  some  difficulty.  He  died  on  the  I4th 
of  March  1853.  On  the  nth  of  October  1808  Haynau  had 
married  Therese  von  Weber,  the  daughter  of  Field  Marshal 
Lieutenant  Weber,  who  was  slain  at  Aspern.  She  died,  leaving 
one  daughter,  in  1850. 

See  R.  v.  Schonhals,  Biographic  des  K.  K.  Feldzeugmeisters  Julius 
Freikerrn  von  Haynau  (Vienna,  1875). 

HAYNE,  ROBERT  YOUNG  (1791-1839),  American  political 
leader,  born  in  St  Paul's  parish,  Colleton  district,  South  Carolina, 
on  the  loth  of  November  1791.  He  studied  law  in  the  office  of 

Langdon  Cheves(  1 7  76-1 85  7)in  Charleston,  S.C.,  and  in  November 
1812  was  admitted  to  the  bar  there,  soon  obtaining  a  large 
practice.  For  a  short  time  during  the  War  of  1812  against 
Great  Britain,  he  was  captain  in  the  Third  South  Carolina 
Regiment.  He  was  a  member  of  the  lower  house  of  the  state 
legislature  from  1814  to  1818,  serving  as  speaker  in  the  latter 

year;  was  attorney-general  of  the  state  from  1818  to  1822, 
and  in  1823  was  elected,  as  a  Democrat,  to  the  United  States 
Senate.  Here  he  was  conspicuous  as  an  ardent  free-trader 

and  an  uncompromising  advocate  of  "  States  Rights,"  opposed 
the  protectionist  tariff  bills  of  1824  and  1828,  and  consistently 
upheld  the  doctrine  that  slavery  was  a  domestic  institution  and 
should  be  dealt  with  only  by  the  individual  states.  In  one  of  his 

speeches  opposing  the  sending  by  the  United  States  of  repre- 
sentatives to  the  Panama  Congress,  he  said,  "  The  moment  the 

federal  government  shall  make  the  unhallowed  attempt  to  inter- 
fere with  the  domestic  concerns  of  the  states,  those  states  will 

consider  themselves  driven  from  the  Union."  Hayne  is  best 
remembered,  however,  for  his  great  debate  with  Daniel  Webster 

(q.v.)  in  January  1830.  The  debate  arose  over  the  so-called 
"  Foote's  Resolution,"  introduced  by  Senator  Samuel  A.  Foote 
(1780-1846)  of  Connecticut,  calling  for  the  restriction  of  the  sale 
of  public  lands  to  those  already  in  the  market,  but  was  con- 

cerned primarily  with  the  relation  to  one  another  and  the  respect- 
ive powers  of  the  federal  government  and  the  individual  states, 

Hayne  contending  that  the  constitution  was  essentially  a  com- 
pact between  the  states,  and  the  national  government  and  the 

states,  and  that  any  state  might,  at  will,  nullify  any  federal  law 
which  it  considered  to  be  in  contravention  of  that  compact.  He 
vigorously  opposed  the  tariff  of  1832,  was  a  member  of  the 
South  Carolina  Nullification  Convention  of  November  1832, 
and  reported  the  ordinance  of  nullification  passed  by  that  body 
on  the  24th  of  November.  Resigning  from  the  Senate,  he  was 
governor  of  the  state  from  December  1832  to  December  1834, 
and  as  such  took  a  strong  stand  against  President  Jackson, 
though  he  was  more  conservative  than  many  of  the  nullifica- 
tionists  in  the  state.  He  was  intendant  (mayor)  of  Charleston, 
S.C.,  from  1835  to  1837,  and  was  president  of  the  Louisville, 
Cincinnati  &  Charleston  railway  from  1837  to  1839.  He  died  at 
Asheville,  N.C.,  on  the  24th  of  September  1839.  His  son,  Paul 

Hamilton  Hayne  (1830-1886),  was  a  poet  of  some  distinction,  and 
in  1878  published  a  life  of  his  father. 

See  Theodore  D.  Jervey,  Robert  Y.  Hayne  and  his  Times  (New York,  1909). 

HAYTER,  SIR  GEORGE  (1792-1871),  English  painter,  was 
the  son  of  a  popular  drawing-master  and  teacher  of  perspective 
who  published  a  well-known  introduction  to  perspective  and 
other  works.  He  was  born  in  London,  and  in  his  early  youth 
went  to  sea.  He  afterwards  studied  in  the  Royal  Academy, 
became  a  miniature-painter,  and  was  appointed  in  1816 
miniature-painter  to  the  princess  Charlotte.  He  passed  some 
years  in  Italy,  more  especially  in  Rome,  between  1816  and  1831, 
returned  to  London  in  the  last-named  year,  resumed  portrait- 
painting,  now  chiefly  in  oil-colour,  executed  many  likenesses 
of  the  royal  family,  and  attained  such  a  reputation  for  finish 
and  refinement  in  his  work  that  he  received  the  appointment 
of  principal  painter  to  Queen  Victoria  and  teacher  of  drawing 
to  the  princesses.  In  1842  he  was  knighted.  He  painted 
various  works  on  a  large  scale  of  a  public  and  semi-historical 

character,  but  essentially  works  of  portraiture;  such  as  "  The 
Trial  of  Queen  Caroline  "  (189  likenesses),  "  The  Meeting  of  the 
First  Reformed  Parliament,"  now  in  the  National  Portrait 

Gallery,  "  Queen  Victoria  taking  the  Coronation  Oath " 
(accounted  his  finest  production),  "  The  Marriage  of  the  Queen," 
and  the  "  Trial  of  Lord  William  Russell."  The  artistic  merits 

of  Hayter's  works  are  not,  however,  such  as  to  preserve  to  him 
with  posterity  an  amount  of  prestige  corresponding  to  that 
which  court  patronage  procured  him. 

He  is  not  to  be  confounded  with  a  contemporary  artist,  John 
Hayter,  who  produced  illustrations  for  the  Book  of  Beauty,  &c. 
HAYTON  (HAITHON,  HETHUM),  king  of  Little  Armenia  or 

Cilicia  from  1224  to  1269,  traveller  in  western  and  central 
Asia,  Mongolia,  &c.,  was  the  son  of  Constantine  Rupen,  and 
became  heir  to  the  throne  of  Lesser  Armenia  by  his  marriage 
with  Isabella,  daughter  and  only  child  of  Leo  II.  After  a  reign  of 
forty-five  years  he  abdicated  (1269)  in  favour  of  his  son  Leo  III., 
became  a  monk  and  died  in  1271.  Before  his  accession  he  had 

been  "  constable,"  or  head  of  the  Armenian  army,  and  "  bailiff  " 
of  the  realm.  Throughout  his  reign  he  followed  the  policy  of 
friendship  and  alliance  with  the  overwhelming  power  of  the 
Mongols.  In  about  1248  he  sent  his  brother  Sempad,  who  was 
now  constable  in  his  place,  on  a  mission  to  Kuyuk  Khan,  the 
supreme  Mongol  emperor.  Sempad  was  well  received  and 
returned  home  in  1250,  bringing  letters  from  Kuyuk.  After 

Mangu's  accession  in  1251,  Batu  (the  most  powerful  of  the 
Mongol  princes  and  generals,  and  the  conqueror — in  name  at 
least — of  eastern  Europe,  now  commanding  on  the  line  of  the 
Volga)  summoned  Hayton  to  the  court  of  the  new  grand  khan. 
Carefully  disguised,  so  as  to  pass  safely  through  the  Turkish 
states  in  the  interior  of  eastern  Asia  Minor  (where  he  was  hated 

as  an  ally  of  the  Mongols  against  Islam),  Hayton  made  his  way 
to  Kars,  the  central  Mongol  camp  in  Great  Armenia,  where  the 
famous  general  Bachu,  or  Baiju,  commanded.  Here  he  reported 
himself,  and  was  permitted  to  remain  some  time  in  the  Ararat 
region,  at  the  foot  of  Mt  Alagoz,  near  the  metropolitan  church  of 
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Echmiadzin.  Being  joined  by  his  suite,  especially  the  clerical 
diplomatists  Basil  the  Priest,  and  James  the  Abbot,  Hayton  next 
passed  through  eastern  Caucasia,  threading  the  pass  of  the 
Iron  Gates  of  Derbent,  and  so  reached  the  camp  of  Batu  on  the 
Volga,  where  he  was  cordially  welcomed.  Thence  he  set  out 

(May  I3th,  1254)  on  the  "  very  long  road  beyond  the  Caspian 
Sea  "  to  the  residence  of  Mangu  at  or  near  Karakorum,  south  of 
Lake  Baikal.  After  passing  the  Ural  river,  we  only  hear  of  his 
arrival  at  Or,  probably  the  present  Hi  province,  east  of  Balkhash, 
and  of  his  reaching  the  Irtish,  entering  the  Naiman  country, 

and  passing  through  "  Karakhitai  "  (apparently  the  capital 
of  the  ruined  Karakhitai  empire  is  intended,  a  place  perhaps 

situated  on  the  Chu,  mentioned  out  of  its  proper  place  inHayton's 
record).  On  the  i3th  of  September  the  travellers  entered 
Mongolia,  and  on  the  I4th  (?)  of  September  were  received  by 
Mangu.  Here  the  king  remained  till  the  ist  of  November, 
when  he  left  with  diplomas,  seals  and  letters  of  enfranchisement 
which  promised  great  things  for  the  Armenian  state,  church 
and  people.  His  return  journey  was  by  very  unusual  and 
interesting  routes — through  the  Urumtsi  region,  the  basin  of 
"  the  sea  of  milk,"  Lake  Sairam,  the  valley  of  the  Hi,  the  neigh- 

bourhood of  Kulja,  and  so  over  mountains,  which  probably 
answer  to  certain  outliers  of  the  Alexander  range,  to  Talas 
near  the  present  Aulie  Ata,  midway  between  the  Syr  Daria  and 
the  Chu.  Here  he  met  and  conferred  with  Hulagu  Khan, 

Mangu's  brother,  the  future  conqueror  of  Bagdad:  probably 
Hayton  was  expected  to  aid  in  the  coming  forward  movement 
of  the  Mongol  armies  against  the  Moslem  world.  From  Talas 
Hayton  made  a  detour  to  the  north-west  to  meet  another  Mongol 
prince,  Sartach  the  son  of  Batu;  after  which  he  ascended  the 
valley  of  the  Syr  Daria,  crossed  into  Trans-Oxiana,  visited 
Samarkand  and  Bokhara,  and  passed  the  Oxus  apparently 
near  Charjui.  By  way  of  Merv  and  Sarakhs  he  then  entered 
Khorasan  and  traversed  north  Persia,  passing  through  Rai 
near  Tehran,  Kazvin  and  Tabriz,  and  so  returning  to  the  camp 
of  Bachu  in  Armenia,  now  at  Sisian  near  Lake  Gokcha  (July  1255). 

Thanks  to  his  powerful  friends,  Hayton's  journey  was  unusually 
rapid.  Eight  months  after  quitting  Mangu's  horde,  he  was 
back  in  Great  Armenia.  The  narrative  of  this  journey,  which 

was  written  by  a  member  of  the  king's  suite,  one  Kirakos  of 
Gandsak  (the  modern  Eliza vetpol), concludes  with  some  interest- 

ing references  to  Buddhist  tenets,  to  Chinese  habits,  to  various 

monstrous  races  and  to  certain  "  women  endowed  with  reason  " 
dwelling  "  beyond  Cathay."  It  also  gives  some  notes,  com- 

pounded of  truth  and  legend,  on  the  wild  tribes  and  animals  of 
the  Gobi  and  adjoining  regions. 

The  record  drawn  up  by  Kirakos  Gandsaketsi  was  in  Armenian. 
A  MS.  of  his,  dated  1616,  was  found  in  the  Sanahin  monastery  in 
Georgia,  and  translated  into  Russian  by  Prince  Argutinsky  in  the 
Sibirsky  Vyestnik  for  1822,  pp.  69,  &c.  This  Russian  version  was 
again  translated  into  French  by  Klaproth  in  the  Nouveau  Journal 

asiatique  for  1833  (vol.  xii. 'pp.  273,  &c.).  Another  French  trans- lation was  made  direct  from  the  Armenian  by  M.  Brosset  in  the 

Memoires  de  I' Academic  des  Sciences  de  St  Petersbourg  for  1870;  a 
fresh  Russian  version  of  the  original,  by  Professor  Patkanov,  appeared 
in  1874.  See  also  E.  Bretschneider,  Medieval  Researches  from 

Eastern  Asiatic  Sources,  i.  164-172  (London,  1888,  "  Triibner's 
Oriental  "  Series);  C.  R.  Beazley,  Dawn  of  Modern  Geography,  ii. 
381-391  (1901).  (C.  R.  B.) 

HAYWARD,  ABRAHAM  (1801-1884),  English  man  of  letters, 
son  of  Joseph  Hay  ward,  of  an  old  Wiltshire  family,  was  born 
at  Wilton,  near  Salisbury,  on  the  22nd  of  November  1801. 

After  education  at  Blundell's  school,  Tiverton,  he  entered  the 
Inner  Temple  in  1824,  and  was  called  to  the  bar  in  June  1832. 
He  took  part  as  a  conservative  in  the  discussions  of  the  London 
Debating  Society,  where  his  opponents  were  J.  A.  Roebuck 
and  John  Stuart  Mill.  The  editorship  of  the  Law  Magazine; 
or,  Quarterly  Review  of  Jurisprudence,  which  he  held  from  1829 
to  1844,  brought  him  into  connexion  with  John  Austin,  G. 
Cornewall  Lewis,  and  such  foreign  jurists  as  Savigny,  whose 
tractate  on  contemporary  legislation  and  jurisprudence  he 
rendered  into  English.  In  1833  he  travelled  abroad,  and  on  his 

return  printed  privately  a  translation  of  Goethe's  Faust  into 
English  prose  (pronounced  by  Carlyle  to  be  the  best  version 

extant  in  his  time).  A  second  and  revised  edition  was  published 
after  another  visit  to  Germany  in  January  1834,  in  the  course  of 
which  Hayward  met  Tieck,  Chamisso,  De  La  Motte  Fouque, 
Varnhagen  von  Ense  and  Madame  Goethe.  In  1878  he  con- 

tributed the  rather  colourless  volume  on  Goethe  to  Blackwood's 
Foreign  Classics.  A  successful  translation  was  in  those  days 
a  first-rate  credential  for  a  reviewer,  and  Hayward  began  con- 

tributing to  the  New  Monthly,  the  Foreign  Quarterly,  the  Quarterly 
Review  and  the  Edinburgh  Review.  His  first  successes  in  this 

new  field  were  won  in  1835-1836  by  articles  on  Walker's 
"  Original  "  and  on  "  Gastronomy."  The  essays  were  reprinted 
to  form  one  of  his  best  volumes,  The  Art  of  Dining,  in  1852. 
In  February  1835  he  was  elected  to  the  Athenaeum  Club  under 
Rule  II.,  and  he  remained  for  nearly  fifty  years  one  of  its  most 
conspicuous  and  most  influential  members.  He  was  also  a 
subscriber  to  the  Carlton,  but  ceased  to  frequent  it  when  he  be- 

came a  Peelite.  At  the  Temple,  Hayward,  whose  reputation 
was  rapidly  growing  as  a  connoisseur  not  only  of  a  bill  of  fare 
but  also  (as  Swift  would  have  said)  of  a  bill  of  company,  gave 
recherche  dinners,  at  which  ladies  of  rank  and  fashion  appreciated 
the  wit  of  Sydney  Smith  and  Theodore  Hook,  the  dignity  of 
Lockhart  and  Lyndhurst  and  the  oratory  of  Macaulay.  At  the 
Athenaeum  and  in  political  society  he  to  some  extent  succeeded 
to  the  position  of  Croker.  He  and  Macaulay  were  commonly 
said  to  be  the  two  best-read  men  in  town.  Hayward  got  up  every 
important  subject  of  discussion  immediately  it  came  into  pro- 

minence, and  concentrated  his  information  in  such  a  way  that 
he  habitually  had  the  last  word  to  say  on  a  topic.  When  Rogers 
died,  when  Vanity  Fair  was  published,  when  the  Greville  Memoirs 
was  issued  or  a  revolution  occurred  on  the  continent,  Hayward, 
whose  memory  was  as  retentive  as  his  power  of  accumulating 
documentary  evidence  was  exhaustive,  wrote  an  elaborate  essay 
on  the  subject  for  the  Quarterly  or  the  Edinburgh.  He  followed 
up  his  paper  by  giving  his  acquaintances  no  rest  until  they  either 
assimilated  or  undertook  to  combat  his  views.  Political  ladies 

first,  and  statesmen  afterwards,  came  to  recognize  the  advantage 

of  obtaining  Hayward's  good  opinion.  In  this  way  the  "  old 
reviewing  hand  "  became  an  acknowledged  link  between  society, 
letters  and  politics.  As  a  professional  man  he  was  less  successful ; 
his  promotion  to  be  Q.C.  in  1845  excited  a  storm  of  opposition, 
and,  disgusted  at  not  being  elected  a  Bencher  of  his  Inn  in  the 
usual  course,  Hayward  virtually  withdrew  from  legal  practice. 

In  February  1848  he  became  one  of  the  chief  leader-writers  for 
the  Peelite  organ,  the  Morning  Chronicle.  The  morbid  activity 
of  his  memory,  however,  continued  to  make  him  many  enemies. 
He  alienated  Disraeli  by  tracing  a  purple  patch  in  his  official 

eulogy  of  Wellington  to  a  newspaper  translation  from  Thiers's 
funeral  panegyric  on  General  St  Cyr.  His  sharp  tongue  made 
an  enemy  of  Roebuck,  and  he  disgusted  the  friends  of  Mill  by 
the  stories  he  raked  up  for  an  obituary  notice  of  the  great 
economist  (The  Times,  loth  May  1873).  He  broke  with  Henry 
Reeve  in  1874  by  a  venomous  review  of  the  Greville  Memoirs, 
in  which  Reeve  was  compared  to  the  beggarly  Scot  deputed  to  let 
off  the  blunderbuss  which  Bolingbroke  (Greville)  had  charged. 

His  enemies  prevented  him  from  enjoying  a  well-selected  quasi- 
sinecure,  which  both  Palmerston  and  Aberdeen  admitted  to  be 
his  due.  Samuel  Warren  attacked  him  (very  unjustly,  for 
Hayward  was  anything  but  a  parasite)  as  Venom  Tuft  in  Ten 
Thousand  a  Year;  and  Disraeli  aimed  at  him  partially  in  Ste 
Barbe  (in  Endymion),  though  the  satire  here  was  directed 
primarily  against  Thackeray.  After  his  break  with  Reeve, 
Hayward  devoted  himself  more  exclusively  to  the  Quarterly. 
His  essays  on  Chesterfield  and  Selwyn  were  reprinted  in  1854. 
Collective  editionsof  his  articles  appeared  in  volume  form  in  1858, 
1873  and  1874,  and  Selected  Essays  in  two  volumes,  1878.  In 
his  useful  but  far  from  flawless  edition  of  the  Autobiography, 
Letters  and  Literary  Remains  of  Mrs  (Thrale)  Piozzi  (1861), 
he  again  appears  as  a  supplementer  and  continuator  of  J.  W. 
Croker.  His  Eminent  Statesmen  and  Writers  (1880)  commemo- 

rates to  a  large  extent  personal  friendships  with  such  men 
as  Dumas,  Cavour  and  Thiers,  whom  he  knew  intimately.  As 
a  counsellor  of  great  ladies  and  of  politicians,  to  whom  he 
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held  forth  with  a  sense  of  all-round  responsibility  surpassing 
that  of  a  cabinet  minister,  Hayward  retained  his  influence  to 
the  last  years  of  his  life.  But  he  had  little  sympathy  with  modern 
ideas.  He  used  to  say  that  he  had  outlived  every  one  that  he 
could  really  look  up  to.  He  died,  a  bachelor,  in  his  rooms  at 

8  St  James's  Street  (a  small  museum  of  autograph  portraits  and 
reviewing  trophies)  on  the  2nd  of  February  1884. 

Two  volumes  of  Hayward's  Correspondence  (edited  by  H.  E. Carlisle)  were  published  in  1886.  In  Vanity  Fair  (27th  November 
1875)  he  may  be  seen  as  he  appeared  in  later  life.  (T.  SE.) 

HAYWARD,  SIR  JOHN  (c.  1560-1627),  English  historian, 
was  born  at  or  near  Felixstowe,  Suffolk,  where  he  was  educated, 
and  afterwards  proceeded  to  Pembroke  College,  Cambridge, 
where  he  took  the  degrees  of  B.A.,  M.A.  and  LL.D.  In  1599  he 
published  The  First  Part  of  the  Life  and  Raigne  of  King  Henrie  I V. 
dedicat  ed  to  Robert  Devereux,  earl  of  Essex.  This  was  reprinted 
in  1642.  Queen  Elizabeth  and  her  advisers  disliked  the  tone 
of  the  book  and  its  dedication,  and  the  queen  ordered  Francis 

Bacon  to  search  it  for  "  places  in  it  that  might  be  drawn  within 
case  of  treason."  Bacon  reported  "  for  treason  surely  I  find 
none,  but  for  felony  very  many,"  explaining  that  many  of  th* 
sentences  were  stolen  from  Tacitus;  but  nevertheless  Hayward 
was  put  in  prison,  where  he  remained  until  about  1601.  On  the 

accession  of  James  I.  in  1603  he  courted  the  new  king's  favour 
by  publishing  two  pamphlets — "  An  Answer  to  the  first  part  of  a 
certaine  conference  concerning  succession,"  and  "  A  Treatise 
of  Union  of  England  and  Scotland."  The  former  pamphlet, 
an  argument  in  favour  of  the  divine  right  of  kings,  was  reprinted 

in  1683  as  "  The  Right  of  Succession  "  by  the  friends  of  the  duke 
of  York  during  the  struggle  over  the  Exclusion  Bill.  In  1610 
Hayward  was  appointed  one  of  the  historiographers  of  the  college 
which  James  founded  at  Chelsea;  in  1613  he  published  his 

Lives  of  the  Three  Norman  Kings  of  England,  written  at  the  re- 

quest of  James's  son,  Prince  Henry;  in  i6i6h_-  became  a  member 
of  the  College  of  Advocates;  and  in  1619  he  was  knighted.  He 
died  in  London  on  the  27th  of  June  1627.  Among  his  manu- 

scripts was  found  The  Life  and  Raigne  of  King  Edward  VI., 

first  published  in  1630,  and  Certain  Yeres  of  Queen  Elizabeth's 
Raigne,  the  beginning  of  which  was  printed  in  an  edition  of  his 
Edward  VI.,  published  in  1636,  but  which  was  first  published  in 
a  complete  form  in  1840  for  the  Camden  Society  under  the  editor- 

ship of  John  Bruce,  who  prefixed  an  introduction  on  the  life  and 
writings  of  the  author.  Hayward  was  conscientious  and  diligent 
in  obtaining  information,  and  although  his  reasoning  on  questions 
of  morality  is  often  childish,  his  descriptions  are  generally 
graphic  and  vigorous.  Notwithstanding  his  imprisonment  under 

Elizabeth,  his  portrait  of  the  qualities  of  the  queen's  mind  and 
person  is  flattering  rather  than  detractive.  He  also  wrote 
several  works  of  a  devotional  character. 

HAYWOOD,  ELIZA  (c.  1693-1756),  English  writer,  daughter 
of  a  London  tradesman  named  Fowler,  was  born  about  1693. 
She  made  an  early  and  unhappy  marriage  with  a  man  named 
Haywood,  and  her  literary  enemies  circulated  scandalous 
stories  about  her,  possibly  founded  on  her  works  rather  than  her 
real  history.  She  appeared  on  the  stage  as  early  as  1715,  and 

in  1721  she  revised  for  Lincoln's  Inn  Fields  The  Fair  Captive, 
by  a  Captain  Hurst.  Two  other  pieces  followed,  but  Eliza 
Haywood  made  her  mark  as  a  follower  of  Mrs  Manley  in  writing 
scandalous  and  voluminous  novels.  To  Memoirs  of  a  certain 
Island  adjacent  to  Utopia,  written  by  a  celebrated  author  of  that 
country.  Now  translated  into  English  (1725),  she  appended 
a  key  in  which  the  characters  were  explained  by  initials  denoting 
living  persons.  The  names  are  supplied  to  these  initials  in  the 
copy  in  the  British  Museum.  The  Secret  History  of  the  Present 
Intrigues  of  the  Court  of  Caramania  (1727)  was  explained  in  a 
similar  manner.  The  style  of  these  productions  is  as  extravagant 
as  their  matter.  Pope  attacked  her  in  a  coarse  passage  in  The 
Dunciad  (bk.  ii.  n.  157  et  seq.),  which  is  aggravated  by  a 

note  alluding  to  the  "  profligate  licentiousness  of  those  shameless 
scribblers  (for  the  most  part  of  that  sex  which  ought  least  to  be 
capable  of  such  malice  or  impudence)  who  in  libellous  Memoirs 
and  Novels  reveal  the  faults  or  misfortunes  of  both  sexes,  to 

the  ruin  of  public  fame,  or  disturbance  of  private  happiness." 
Swift,  writing  to  Lady  Suffolk,  says,  "Mrs  Haywocd  I  have  heard 
of  as  a  stupid,  infamous,  scribbling  woman,  but  have  not  seen 
any  of  her  productions."  She  continued  to  be  a  prolific  writer 
of  novels  until  her  death  on  the  25th  of  February  1756,  but  her 
later  works  are  characterized  by  extreme  propriety,  though  an 
anonymous  story  of  The  Fortunate  Foundlings  (1744),  purporting 
to  be  an  account  of  the  children  of  Lord  Charles  Manners,  is 
generally  ascribed  to  her. 

A  collected  edition  of  her  novels,  plays  and  poems  appeared  in 
1724,  and  her  Secret  Histories,  Novels  and  Poems  in  1725.  See  also 
an  article  by  S.  L.  Lee  in  the  Dictionary  of  National  Biography. 
HAZARA,  a  race  of  Afghanistan.  The  Hazaras  are  of 

Mongolian  origin,  speak  a  dialect  of  Persian,  and  belong  to  the 
Shiah  sect  of  Mahommedans.  They  are  of  middle  size  but 
stoutly  made,  with  small  grey  eyes,  high  cheek  bones  and 
smooth  faces.  They  are  descendants  of  military  colonists 
introduced  by  Jenghiz  Khan,  who  occupy  all  the  highlands  of 
the  upper  Helmund  valley,  spreading  through  the  country 
between  Kabul  and  Herat,  as  well  as  into  a  strip  of  territory 
on  the  frontier  slopes  of  the  Hindu  Kush  north  of  Kabul.  In  the 
western  provinces  they  are  known  as  the  Chahar  Aimak  (Hazaras, 
Jamshidis,  Taimanis  and  Ferozkhois),  and  in  other  districts 
they  are  distinguished  by  the  name  of  the  territory  they  occupy. 
They  are  pure  Mongols,  intermixing  with  no  other  races  (chiefly 
for  the  reason  that  no  other  races  will  intermix  with  them), 
preserving  their  language  and  their  Mongol  characteristics 
uninfluenced  by  their  surroundings,  having  absolutely  displaced 
the  former  occupants  of  the  Hazarajat  and  Ghor.  They  make 

good  soldiers  and  excellent  pioneers.  The  amir's  companies  of 
engineers  are  recruited  from  the  Hazaras,  and  they  form  perhaps 
the  most  effective  corps  in  his  heterogeneous  army.  They  are 
now  recruited  into  the  British  service  in  India. 
HAZARA,  a  district  of  British  India,  in  the  Peshawar 

division  of  the  North-West  Frontier  Province,  with  an  area 
of  3391  sq.  m.  It  is  bounded  on  the  N.  by  the  Black  Moun- 

tain, the  Swat  country,  Kohistan  and  Chilas;  on  the  E.  by 
the  native  state  of  Kashmir;  on  the  S.  by  Rawalpindi 
district;  and  on  the  W.  by  the  river  Indus.  On  the  creation 
of  the  North-West  Frontier  Province  in  1901  the  district  was 
reconstituted,theTahsilof  AttockbeingtransferredtoRawalpindi. 
The  district  forms  a  wedge  of  .territory  extending  far  into  the 
heart  of  the  outer  Himalayas,  and  consisting  of  a  long  narrow 
valley,  shut  in  on  both  sides  by  lofty  mountains,  whose  peaks 
rise  to  a  height  of  17,000  ft.  above  sea  level.  Towards  the 
centre  of  the  district  the  vale  of  Kagan  is  bounded  by  mountain 
chains,  which  sweep  southward  still  maintaining  a  general 
parallel  direction,  and  send  off  spurs  on  every  side  which  divide 
the  country  into  numerous  minor  dales.  The  district  is  well 
watered  by  the  tributaries  of  the  Indus,  the  Kunhar,  which 
flows  through  the  Kagan  Valley  into  the  Jhelum,  and  many 
rivulets.  Throughout  the  scenery  is  picturesque.  To  the  north 
rise  the  distant  peaks  of  the  snow-clad  ranges;  midway,  the 
central  mountains  stand  clothed  to  their  rounded  summits  with 

pines  and  other  forest  trees,  while  grass  and  brushwood  spread 
a  green  cloak  over  the  nearer  hills,  and  cultivation  covers  every 
available  slope.  The  chief  frontier  tribes  on  the  border  are 
the  cis-Indus  Swatis,  Hassanzais,  Akazais,  Chagarzais,  Pariari 
Syads,  Madda  Khels,  Amazais  and  Umarzais.  Within  the 
district  Pathans  are  not  numerous. 

The  name  Hazara  possibly  belonged  originally  to  a  Turki 
family  which  entered  India  with  Timur  in  the  i4th  century, 
and  subsequently  settled  in  this  remote  region.  During  the 
prosperous  period  of  the  Mogul  dynasty  the  population  included 

a  number  of  mixed  tribes,  which  each  began  to  assert  its  inde- 
pendence, so  that  the  utmost  anarchy  prevailed  until  Hazara 

attracted  the  attention  of  the  rising  Sikh  monarchy.  Ranjit 
Singh  first  obtained  a  footing  here  in  1818,  and,  after  eight  years 
of  constant  aggression,  became  master  of  the  whole  country. 
During  the  minority  of  the  young  maharaja  Dhuleep  Singh,  the 
Sikh  kingdom  fell  into  a  state  of  complete  disorganization;  the 
people  seized  the  opportunity  for  recovering  their  independence, 
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and  rose  in  1845  in  rebellion.  They  stormed  the  Sikh  forts, 
laid  siege  to  Haripur,  and  drove  the  governor  across  the 
borders.  After  the  first  Sikh  War  it  was  proposed  to  transfer 
Hazara  with  Kashmir  to  Gulab  Singh,  but  it  remained  under 
the  Lahore  government  in  charge  of  James  Abbott,  who  pacified 
it  in  less  than  a  year  and  held  it  single-handed  throughout  the 
troubles  of  the  second  Sikh  War.  It  was  also  undisturbed 
during  the  Mutiny.  The  population  in  1901  was  560,  288,  showing 
an  increase  of  8-52%  in  the  decade.  The  headquarters  are  at 
Abbotabad;  pop.  (1901)  7764.  Through  the  Kagan  valley  and 
over  the  Babusar  pass  at  its  head  lies  the  most  direct  route 
from  the  Punjab  to  Chilas  and  Gilgit. 
HAZARD  (0.  Fr.  hazard,  from  Span,  azar,  unlucky  throw  at 

dice,  misfortune,  from  Arab,  al,  and  zar,  dice),  a  game  of  dice 
(called  Craps  in  America),  once  very  popular  in  England  and 
played  for  large  stakes  at  the  famous  rooms  of  Crockford  (St 

James's  Street,  London)  and  Almack  (Pall  Mall,  London).  The 
player  or  "  caster  "  calls  a  "  main  "  (that  is,  any  number  from 
five  to  nine  inclusive).  He  then  throws  with  two  dice.  If  he 

"  throws  in,"  or  "  nicks,"  he  wins  the  sum  played  for  from  the 
banker  or  "  setter."  Five  is  a  nick  to  five,  six  and  twelve  are 
nicks  to  six,  seven  and  eleven  to  seven,  eight  and  twelve  to  eight 

and  nine  to  nine.  If  the  caster  "  throws  out "  by  throwing 
aces,  or  deuce-ace  (called  crabs  or  craps),  he  loses.  When  the 
main  is  five  or  nine  the  caster  throws  out  with  1 1  or  12;  when 
the  main  is  six  or  eight  he  throws  out  with  1 1 ;  when  the  main 
is  seven  he  throws  out  with  12.  If  the  caster  neither  nicks  nor 

throws  out,  the  number  thrown  is  his  "chance,"  and  he  keeps 
on  throwing  till  either  the  chance  comes  up,  when  he  wins,  or 
till  the  main  comes  up,  when  he  loses.  When  a  chance  is  thrown 

the  "  odds  "  for  or  against  the  chance  are  laid  by  the  setter  to 
the  amount  of  the  original  stake.  Seven  is  the  best  main  for 
the  caster  to  call,  as  it  can  be  thrown  in  six  different  ways  out 
of  the  thirty-six  casts  which  are  possible  with  dice.  Supposing 
seven  to  be  the  main;  then  the  caster  wins  if  he  throws  7  or 
ii ;  he  loses  if  he  throws  crabs  or  12.  If  he  throws  any  other 
number,  4  for  example,  that  is  his  chance.  The  odds  against 
him  are  two  to  one,  as  7  can  be  thrown  in  six  ways,  but  4  only 
in  three;  hence  six  to  three,  or  two  to  one,  are  the  correct  odds, 
and  if  the  original  stake  was  £i,  the  setter  now  lays  £2  to  £i  in 
addition.  It  is  useful  to  remember  that  2  and  1 2  can  be  thrown 

in  one  way;  3  and  n  in  two  ways;  4  and  10  in  three  ways; 
5  and  9  in  four  ways;  6  and  8  in  five  ways.  The  odds  against 
the  caster  are  thus  given  by  Hoyle:  If  7  is  the  main  and  4 
the  chance,  two  to  one;  6  and  4,  five  to  three;  5  and  4,  four 
to  three;  7  and  9,  three  to  two;  7  and  6,  six  and  five;  7  and  5, 
three  to  two;  6  and  5,  five  to  four;  8  and  5,  five  to  four,  &c. 
HAZARIBAGH,  a  town  and  district  of  British  India,  in  the 

Chota  Nagpur  division  of  Bengal.  The  town  is  well  situated  at 
an  elevation  of  2000  ft.  Pop.  (1901)  15,799.  Hazaribagh  has 
ceased  to  be  a  military  cantonment  since  the  European  peni- 

tentiary was  abolished.  There  are  a  central  jail  and  a  reform- 
atory school.  The  Dublin  University  Mission  maintains  a 

First  Arts  college. 
The  DISTRICT  comprises  an  area  of  7021  sq.  m.  In  1901  the 

population  was  1,177,961,  showing  an  increase  of  i%  in  the 
decade.  The  physical  formation  of  Hazaribagh  exhibits  three 
distinct  features:  (i)  a  high  central  plateau  occupying  the 
western  section,  the  surface  of  which  is  undulating  and  cultivated; 
(2)  a  lower  and  more  extensive  plateau  stretching  along  the  north 
and  eastern  portions;  to  the  north,  the  land  is  well  cultivated, 
while  to  the  east  the  country  is  of  a  more  varied  character,  the 
elevation  is  lower,  and  the  character  of  a  plateau  is  gradually 
lost;  (3)  the  central  valley  of  the  Damodar  river  occupying  the 
entire  southern  section.  Indeed,  although  the  characteristics 
of  the  district  are  rock,  hill  and  wide-spreading  jungle,  fine 
patches  of  cultivation  are  met  with  in  all  parts,  and  the  scenery 
is  generally  pleasing  and  often  striking.  The  district  forms  a 
part  of  the  chain  of  high  land  which  extends  across  the  continent 
of  India,  south  of  the  Nerbudda  on  the  west,  and  south  of  the 
Sone  river  on  the  east.  The  most  important  river  is  the  Damodar, 
with  its  many  tributaries,  which  drains  an  area  of  2480  sq.  m. 

The  history  of  the  district  is  involved  in  obscurity  until  1755, 
about  which  time  a  certain  Mukund  Singh  was  chief  of  the 
country.  In  a  few  years  he  was  superseded  by  Tej  Singh,  who 
had  gained  the  assistance  of  the  British.  In  1780  Hazaribagh, 
along  with  the  surrounding  territory,  passed  under  direct  British 
rule. 

The  district  contains  an  important  coal-field  at  Giridih  which 
supplies  the  East  Indian  railway.  There  are  altogether  six 
mines.  There  are  also  mica  mines  which  are  gaining  in  import- 

ance. Rice  and  oilseeds  are  the  principal  crops.  Tea  cultivation 
has  been  tried  but  does  not  flourish,  and  is  almost  extinct.  The 
only  railways  are  the  branch  of  the  East  Indian  to  the  coal- 

field at  Giridih,  where  there  is  a  technical  school  maintained 

by  the  railway  company,  and  the  newly-opened  Gaya-Katrasgarh 
chord  line;  but  the  district  is  traversed  by  the  Grand  Trunk 
road.  Parasnath  hill  is  annually  visited  by  large  numbers  of 
Jain  worshippers. 
HAZEBROUCK,  a  town  of  northern  France,  capital  of  an 

arrondissement  in  the  department  of  Nord,  on  the  canalized 
Bourre,  29  m.  W.N.W.  of  Lille,  on  the  Northern  railway,  between 
that  town  and  St  Omer.  Pop.  (1906),  town,  8798;  commune, 
12,819.  With  the  exception  of  the  church  of  St.  Eloi,  a  building 
of  the  i6th  century  with  a  spire  of  fine  open  work  260  ft.  high, 
and  the  hospice,  occupying  a  convent  built  in  the  i6th  and  i?th 
centuries,  there  is-  little  of  architectural  interest  in  the  town. 
Hazebrouck  is  the  seat  of  a  sub  prefect,  and  has  a  tribunal  of  first 
instance  and  a  board  of  trade  arbitration.  It  is  the  market  for 

a  fertile  agricultural  district,  and  has  trade  in  live-stock,  grain  and 
hops.  Cloth-weaving  is  the  chief  industry.  Hazebrouck  is  an 
important  junction,  and  railway  employes  form  a  large  part  of 

its  population. 
HAZEL  (0.  Eng.  hcesel1;  cf.  Ger.  Hasel,  Swed.  and  Dan. 

hassel,  &c.,;  Fr.  noisetier,  coudrier),  botanically  corylus,  a  genus  of 
shrubs  or  low  trees  of  the  natural  order  Corylaceae.  The  common 
hazel,  Corylus  Avellana  (fig.  i),  occurs  throughout  Europe,  in 
North  Africa  and  in 
central  and  Russian 

Asia,  except  the 
northernmost  parts. 
It  is  commonly  found 
in  hedges  and  coppices, 

and  as  an  undergrowth 
in  woods,  and  reaches 
a  height  of  some  12 
ft.;  occasionally,  as  at       FlG    ̂ —Hazel  (Corylus  Avellana}.— i, 
Eastwell  Park,  Kent,   Female  catkin  (enlarged) ;  2,  Pair  of  fruits 
it  may  attain  to  30  ft.    (nuts)    each    enclosed    in    its    involucre 

According  to  Evelyn   (reduced). (Sylva,  p.   35,   1664), 
hazels  "  above  all  affect  cold,  barren,  dry,  and  sandy  soils;  also 
mountains,  and  even  rockie  ground  produce  them;  but  more 

plentifully  if  somewhat  moist,  dankish,  and  mossie."  In  Kent  they flourish  best  in  a  calcareous  soil.  The  bark  of  the  older  stems  is 

of  a  bright  brown,  mottled  with  grey,  that  of  the  young  twigs  is 
ash-coloured,  and  glandular  and  hairy.  The  leaves  are  alternate, 
from  2  to  4  in.  in  length,  downy  below,  roundish  heart-shaped, 
pointed  and  shortly  stalked.  In  the  variety  C.  purpurea,  the 
leaves,  as  also  the  pellicle  of  the  kernel  and  the  husk  of  the  nut, 
are  purple,  and  in  C.  heterophylla  they  are  thickly  clothed  with 
hairs.  In  autumn  the  rich  yellow  tint  acquired  by  the  leaves 
of  the  hazel  adds  greatly  to  the  beauty  of  landscapes.  The 
flowers  are  monoecious,  and  appear  in  Great  Britain  in  February 
and  March,  before  the  leaves.  The  cylindrical  drooping  yellow 
male  catkins  (fig.  2)  are  i  to  z\  in.  long,  and  occur  2  to  4  in  a 
raceme;  when  in  unusual  numbers  they  may  be  terminal  in 

position.  The  female  flowers  are  small,  sub-globose  and  sessile, 

1  It  has  been  supposed  that  the  origin  is  to  be  found  in  O.  Eng. 
has,  a  behest,  connected  with  hatan  =  Ger.  heissen,  to  give  orders: 
the  hazel-wand  was  the  sceptre  of  authority  of  the  shepherd 
chieftain  (iroi.ii.tiv  Xawi-)  of  olden  times,  see  Grimm,  Gesch.  d.  deulsch. 
Sprache,  p.  1016,  1848.  The  root  is  kas-,  cf.  Lat.  corulas,  corylus; 
and  the  original  meaning  is  unknown. 
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FIG.  2.— Catkin  of 
Hazel  (Corylus  Avel- 

lana), consisting  of  an 
axis  covered  with  bracts 
in  the  form  of  scales, 
each  of  which  covers 
a  male  flower,  the 
stamens  of  which  are 
seen  projecting  beyond 
the  scale.  The  catkin 
falls  off  entire,  separ- 

ating from  the  branch 
by  an  articulation. 

resembling  leaf -buds,  and  have  protruding  crimson  stigmas; 
the  minute  inner  bracts,  by  their  enlargement,  form  the  palmately 
lobed  and  cut  involucre  or  husk  of  the  nut.  The  ovary  is  not 
visible  till  nearly  midsummer,  and  is  not  fully  developed  before 
autumn.  The  nuts  have  a  length  of  from  5  to  £  in.,  and  grow  in 

clusters.  Double  nuts  are  the  result  of 

the  equal  development  of  the  two  carpels 
of  the  original  flower,  of  which  ordinarily 
one  becomes  abortive;  fusion  of  two  or 
more  nuts  is  not  uncommon.  From  the 

light-brown  or  brown  colour  of  the  nuts 

the  terms  hazel  and  hazelly,  i.e.  "  in  hue 
as  hazel  nuts  "  (Shakespeare,  Taming  of 
the  Shrew,  ii.  i),  derive  their  significance.1 
The  wood  of  the  hazel  is  whitish-red, 
close  in  texture  and  pliant,  and  has 
when  dry  a  weight  of  49  lb  per  cub.  ft.; 
it  has  been  used  in  cabinet-making,  and 
for  toys  and  turned  articles.  Curiously 
veined  veneers  are  obtained  from  the 

roots;  and  the  root-shoots  are  largely 
employed  in  the  making  of  crates,  coal- 
corves  or  baskets,  hurdles,  withs  and 
bands,  whip-handles  and  other  objects. 
The  rods  are  reputed  to  be  most  durable 
when  from  the  driest  ground,  and  to  be 
especially  good  where  the  bottom  is 
chalky.  The  light  charcoal  afforded  by 
the  hazel  serves  well  for  crayons,  and 
is  valued  by  gunpowder  manufacturers. 
An  objection  to  the  construction  of 
hedges  of  hazel  is  the  injury  not  in- 

frequently done  to  them  by  the  nut- 

gatherer,  who  "  with  active  vigour  crushes  down  the  tree  " 
(Thomson's  Seasons,  "  Autumn  "),  and  otherwise  damages  it. 

The  filbert,2  among  the  numerous  varieties  of  Corylus  Avellana, 
is  extensively  cultivated,  especially  in  Kent,  for  the  sake  of  its 
nuts,  which  are  readily  distinguished  from  cob-nuts  by  their 
ample  involucre  and  greater  length.  It  may  be  propagated  by 
suckers  and  layers,  by  grafting  and  by  sowing.  Suckers  afford 
the  strongest  and  earliest-bearing  plants.  Grafted  filberts  are 
less  liable  than  others  to  be  encumbered  by  suckers  at  the  root. 
By  the  Maidstone  growers  the  best  plants  are  considered  to  be 
obtained  from  layers.  These  become  well  rooted  in  about  a 
twelvemonth,  and  then,  after  pruning,  are  bedded  out  in  the 
nursery  for  two  or  three  years.  The  filbert  is  economically  grown 
on  the  borders  of  plantations  or  orchards,  or  in  open  spots  in 
woods.  It  thrives  most  in  a  light  loam  with  a  dry  subsoil;  rich 
and,  in  particular,  wet  soils  are  unsuitable,  conducing  to  the 
formation  of  too  much  wood.  Plantations  of  filberts  are  made 

in  autumn,  in  well-drained  ground,  and  a  space  of  about  10  ft. 
by  8  has  to  be  allowed  for  each  tree.  In  the  third  year  after 
planting  the  trees  may  require  root-pruning;  in  the  fifth  or  sixth 
they  should  bear  well.  The  nuts  grow  in  greatest  abundance  on 

the  extremities  of  second  year's  branches,  where  light  and  air 
have  ready  access.  To  obtain  a  good  tree,  the  practice  in  Kent  is 
to  select  a  stout  upright  shoot  3  ft.  in  length;  this  is  cut  down 
to  about  18  in.  of  which  the  lower  12  are  kept  free  from  out- 

growth. The  head  is  pruned  to  form  six  or  eight  strong  offsets; 
and  by  judicious  use  of  the  knife,  and  by  training,  preferably  on 
a  hoop  placed  within  them,  these  are  caused  to  grow  outwards  and 
upwards  to  a  height  of  about  6  ft.  so  as  to  form  a  bowl-like  shape. 
Excessive  luxuriance  of  the  laterals  may  be  combated  by  root- 
pruning,  or  by  checking  them  early  in  the  season,  and  again  later, 
and  by  cutting  back  to  a  female  blossom  bud,  or  else  spurring 
nearly  down  to  the  main  branch  in  the  following  spring. 

Filbert  nuts  required  for  keeping  must  be  gathered  only  when 
quite  ripe;  they  may  then  be  preserved  in  dry  sand,  or,  after 
drying,  by  packing  with  a  sprinkling  of  salt  in  sound  casks  or  new 

On  the  expression  "  hazel  eyes,"  see  Notes  and  Queries,  2nd  ser. 
337.  ar>d  3rd  ser.  iii.  18,  39. 
For  derivations  of  the  word  see  Latham's  Johnson's  Dictionary. 

flower-pots.  Their  different  forms  include  the  Cosford,  which  are 
thin-shelled  and  oblong;  the  Downton,  or  large  square  nut,  having a  lancinatcd  husk;  the  white  or  Wrotham  Park  filbert;  and  the 
red  hazel  or  filbert,  the  kernel  of  which  has  a  red  pellicle.  The  last 
two,  on  account  of  their  elongated  husk,  have  been  distinguished 
as  a  species,  under  the  name  Corylus  tubulosa.  Like  these,  appar- 

ently, were  the  nuts  of  Abella,  or  Avella,  in  the  Campania  (cf.  Fr. 
aveline,  filbert),  said  by  Pliny  to  have  been  originally  designated 
"  Pontic,"  from  their  introduction  into  Asia  and  Greece  from 
Pontus  (see  Nat  Hist.  xv.  2$,  xxiii.  78).  Hazel-nuts,  under  the 
name  of  Barcelona  or  Spanish  nuts,  are  largely  exported  from 
France  and  Portugal,  and  especially  Tarragona  and  other  places  in 
Spain.  They  afford  60%  of  a  colourless  or  pale-yellow,  sweet- 
tasting,  non-drying  oil,  which  has  a  specific  gravity  of  0-92  nearly, 
becomes  solid  at  —19°  C.  (Cloez),  and  consists  approximately  of 
carbon  77,  and  hydrogen  and  oxygen  each  11-5%.  Hazel  nuts 
formed  part  of  the  food  of  the  ancient  lake-dwellers  of  Switzerland 
and  other  countries  of  Europe  (see  Keller,  Lake  Dwellings,  trans. 
Lee,  2nd  ed.,  1878).  By  the  Romans  they  were  sometimes  eaten 
roasted.  Kaltenbach  (Pflanzenfeinde,  pp.  633-638,  1874)  enumerates 
ninety-eight  insects  which  attack  the  hazel.  Among  these  the  beetle 
Balaninus  nucum,  the  nut-weevil,  seen  on  hazel  and  oak  stems 
from  the  end  of  May  till  July,  is  highly  destructive  to  the  nuts. 
The  female  lays  an  egg  in  the  unripe  nut,  on  the  kernel  of  which 
the  larva  subsists  till  September,  when  it  bores  its  way  through  the 
shell,  and  enters  the  earth,  to  undergo  transformation  into  a  chrysalis 
in  the  ensuing  spring.  The  leaves  of  the  hazel  are  frequently 
found  mined  on  the  upper  and  under  side  respectively  by  the  larvae 
of  the  moths  Lithocolletis  coryli  and  L.  Nicelii.  Squirrels  and 
dormice  are  very  destructive  to  the  nut  crop,  as  they  not  only  take 
for  present  consumption  but  for  a  store  for  future  supply.  Parasitic 
on  the  roots  of  the  hazel  is  found  the  curious  leafless  Lathraea 
Squamaria  or  toothwort. 
The  Hebrew  word  luz,  translated  "  hazel  "  in  the  authorized 

version  of  the  English  Bible  (Gen.  xxx.  37),  is  believed  to  signify 
"  almond  "  (see  Kitto,  Cycl.  of  Bill.  Lit.  ii.  869,  and  iii.  811,  1864). 
A  belief  in  the  efficacy  of  divining-rods  of  hazel  for  the  discovery  of 
concealed  objects  is  probably  of  remote  origin  (cf.  Hosea  iv.  12). 
G.  Agricola,  in  his  treatise  Vom  Bergwerck  (pp.  xxix.-xxxi.,  Basel, 
'557)>  gives  an  account,  accompanied  by  a  woodcut,  of  their  em- 

ployment in  searching  for  mineral  veins.  By  certain  persons,  who 
for  different  metals  used  rods  of  various  materials,  rods  of  hazel, 
he  says,  were  held  serviceable  simply  for  silver  lodes,  and  by  the 
skilled  miner,  who  trusted  to  natural  signs  of  mineral  veins,  they 
were  regarded  as  of  no  avail  at  all.  The  virtue  of  the  hazel  wand 
was  supposed  to  be  dependent  on  its  having  two  forks;  these  were 
to  be  grasped  in  the  fists,  with  the  fingers  uppermost,  but  with 
moderate  firmness  only,  lest  the  free  motion  of  the  opposite  end 
downwards  towards  the  looked-for  object  should  be  interfered  with. 
According  to  Cornish  tradition,  the  divining  or  dowsing  rod  is 
guided  to  lodes  by  the  pixies,  the  guardians  of  the  treasures  of  the 
earth.  By  Vallemont,  who  wrote  towards  the  end  of  the  1 7th 
century,  the  divining-rod  of  hazel,  or  "  baguette  divinatoire,"  is 
described  as  instrumental  in  the  pursuit  of  criminals.  The  Jesuit 
Vaniere,  who  flourished  in  the  early  part  of  the  i8th  century,  in 
the  Praedium  rusticum  (pp.  12,  13,  new  ed.,  Toulouse,  1742)  amus- 

ingly relates  the  manner  in  which  he  exposed  the  chicanery  of  one 
who  pretended  by  the  aid  of  a  hazel  divining-rod  to  point  out 
hidden  water-courses  and  gold.  The  burning  of  hazel  nuts  for  the 
magical  investigation  of  the  future  is  alluded  to  by  John  Gay  in 
Thursday,  or  the  Spell,  and  by  Burns  in  Halloween.  The  hazel  is  very 
frequently  mentioned  by  the  old  French  romance  writers.  Corylus 
rostrata  and  C.  americana  of  North  America  have  edible  fruits  like 
those  of  C.  Avellana. 

The  witch  hazel  is  quite  a  distinct  plant,  Hamamelis  virginica,  of 
the  natural  order  Hamamalideae,  the  astringent  bark  of  which  is 
used  in  medicine.  It  is  a  hardy  deciduous  shrub,  native  of  North 
America,  which  bears  a  profusion  of  rich  yellow  flowers  in  autumn 
and  winter  when  the  plant  is  feafless. 

HAZLETON,  a  city  of  Luzerne  county,  Pennsylvania,  U.S.A., 
about  25  m.  S.  of  Wilkes-Barre.  Pop.  (1890)  11,872;  (1900) 

14,230,  of  whom  2732  were  foreign-born;  (1910  census)  25,452. 
It  is  served  by  the  Lehigh  Valley,  the  Pennsylvania  (for  freight), 
and  the  Wilkes-Barre  &  Hazleton  (electric)  railways.  The 
city  is  built  on  a  broad  tableland  on  Nescopeck  or  Buck 
Mountain,  a  spur  of  the  Blue  Mountains,  about  1620  ft.  above 
sea-level.  It  has  a  park  and  a  number  of  handsome  residences; 
and  its  agreeable  climate  and  picturesque  situation  make  it 
attractive  as  a  summer  resort.  The  city  has  a  public  library. 
Hazleton  is  near  the  centre  of  one  of  the  richest  coal  regions  (the 

Lehigh  or  "  Eastern  Middle  Coal  Field  ")  of  the  state,  and  its 
principal  industry  is  the  mining  and  shipping  of  anthracite  coal. 
It  has  silk  mills,  knitting  mills,  shirt  factories,  breweries,  maca- 

roni factories,  lumber  and  planing  mills,  important  iron  works, 
a  casket  factory  and  a  large  electric  power  plant.  The  value  of 
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the  city's  factory  products  increased  from  $998,823  in  1900  to 
$2, 185,876  in  1905,  or  118-8%,  only  three  other  cities  in  the  state 
having  a  population  of  8000  or  more  in  1900  showing  a  greater 
rate  of  increase.  There  is  a  state  hospital  here  for  the  treatment 
of  persons  injured  in  mines.  Hazleton  was  settled  in  1820,  was 
laid  out  in  1836,  was  incorporated  as  a  borough  in  1856  and 
received  a  city  charter  in  1891.  The  local  coal  industry  dates 
from  1837. 

HAZLITT,  WILLIAM  (1778-1830),  British  literary  critic  and 
essayist,  was  born  on  the  loth  of  April  1778  at  Maidstone,  where 
his  father,  William  Hazlitt,  was  minister  of  a  Unitarian  con- 

gregation. The  father  took  the  side  of  the  Americans  in  their 
struggle  with  the  mother-country,  and  during  a  residence  at 
Bandon,  Co.  Cork,  interested  himself  in  the  welfare  of  some 
American  prisoners  at  Kinsale.  In  1783  he  migrated  with  his 

family  to  America,  but  in  the  winter  of  1786-1787  returned  to 
England,  and  settled  at  Wem  in  Shropshire,  where  he  ministered 
to  a  small  congregation.  There  his  son  William  went  to  school, 
till  in  1793  he  was  sent  to  the  Hackney  theological  college  in  the 
hope  that  he  would  become  a  dissenting  minister.  For  this 
career,  however,  he  had  no  inclination,  and  returned,  probably 
in  1794,  to  Wem,  where  he  led  a  desultory  life  until  1802,  and  then 
decided  to  become  a  portrait  painter.  His  elder  brother  John 
was  already  established  as  a  miniature  painter  in  London.  The 
monotony  of  life  at  Wem  was  broken  in  January  1798  by  the 
visit  of  Samuel  Taylor  Coleridge  to  Shrewsbury,  where  young 
Hazlitt  went  to  hear  him  preach.  Coleridge  encouraged  William 

Hazlitt's  interest  in  metaphysics,  and  in  the  spring  of  the  next 
year  Hazlitt  visited  Coleridge  at  Nether  Stowey  and  made  the 
acquaintance  of  William  Wordsworth.  The  circumstances  of 

this  early  intercourse  with  Coleridge  are  related  with  in- 
imitable skill  in  a  paper  in  Hazlitt's  Literary  Remains  (1839). 

On  visits  to  his  brother  in  London  he  made  many  acquaint- 
ances, the  most  important  being  a  friendship  with  Charles 

Lamb,  said  to  have  been  founded  on  a  remark  of  Lamb's 
interpolated  in  a  discussion  between  Coleridge,  Godwin  and 

Holcroft,  "  Give  me  man  as  he  is  not  to  be."  He  also  formed 
an  acquaintance  with  John  Stoddart,  whose  sister  Sarah  he 
married  in  1808.  In  October  1802  he  went  to  Paris  to  copy 
portraits  in  the  Louvre,  and  spent  four  happy  months  in  Paris. 
When  he  returned  to  London  he  undertook  commissions  for 

portraits,  but  soon  found  he  was  not  likely  to  excel  in  his  art; 
his  last  portrait,  one  of  Charles  Lamb  as  a  Venetian  senator 

'(now  in  the  National  Portrait  Gallery),  was  executed  in  1805. 
In  that  year  he  published  his  first  book,  An  Essay  on  the 
Principles  of  Human  Action:  being  an  argument  in  favour  of 
the  Natural  Disinterestedness  of  the  Human  Mind,  which  had 
occupied  him  at  intervals  for  six  or  seven  years.  It  attracted 
little  attention,  but  remained  a  favourite  with  its  author.  Other 
works  belonging  to  this  period  are:  Free  Thoughts  on  Public 
Affairs  (1806);  An  Abridgment  of  the  Light  of  Nature  Revealed, 
by  Abraham  Tucker.  .  .  (1807);  The  Eloquence  of  the  British 
Senate  ...  (2  vols.,  1807);  A  Reply  to  Malthus,  on  his  Essay 
on  Population  (1807);  A  New  and  Improved  Grammar  of  the 
English  Tongue  .  .  .  (1810). 

Hazlitt  married  in  1808.  His  domestic  life  was  unhappy. 

His  wife  was  an  unromantic,  business-like  woman,  while  he  him- 
self was  fitful  and  moody,  and  impatient  of  restraint.  The 

dissolution  of  the  ill-assorted  union  was  nevertheless  deferred 

for  fourteen  years,  during  which  much  of  Hazlitt's  best  literary 
work  had  been  produced.  Mrs  Hazlitt  had  inherited  a  small 
estate  at  Winterslow  near  Salisbury,  and  here  the  Hazlitts  lived 
until  1812,  when  they  removed  to  19  York  Street,  Westminster, 
a  house  that  was  once  Milton's.  Hazlitt  delivered  in  1812  a 
course  of  lectures  at  the  Russell  Institution  on  the  Rise  and 

Progress  of  Modern  Philosophy.  He  soon  abandoned  philosophy, 
however,  to  give  his  whole  attention  to  journalism.  He  was 
parliamentary  reporter  and  subsequently  dramatic  critic  for  the 
Morning  Chronicle;  he  also  contributed  to  the  Champion  and 
The  Times;  but  his  closest  connexion  was  with  the  Examiner, 
owned  by  John  and  Leigh  Hunt.  In  conjunction  with  Leigh 
Hunt  he  undertook  the  series  of  articles  called  The  Round  Table, 

a  collection  of  essays  on  literature,  men  and  manners  which 
were  originally  contributed  to  the  Examiner,  To  this  time 
belong  his  View  of  the  English  Stage  (1818),  and  Lectures  on  the 
English  Poets  (1818),  on  the  English  Comic  Writers  (1819),  and  on 
the  Dramatic  Literature  of  the  Age  of  Elizabeth  (1821).  By  these 

works,  together  with  his  Characters  of  Shakespeare's  Plays 
( 1 8 1 7) ,  and  his  Ta ble  Talk;  or  Original  Essays  on  Men  and  Man  ners 
(1821-1822),  his  reputation  as  a  critic  and  essayist  was  established. 
Next  to  Coleridge,  Hazlitt  was  perhaps  the  most  powerful  ex- 

ponent of  the  dawning  perception  that  Shakespeare's  art  was  no 
less  marvellous  than  his  genius;  and  Hazlitt's  criticism  did  not, 
like  Coleridge's,  remain  in  the  condition  of  a  series  of  brilliant 
but  fitful  glimpses  of  insight,  but  was  elaborated  with  steady 
care.  His  lectures  on  the  Elizabethan  dramatists  performed  a 
similar  service  for  the  earlier,  sweeter  and  simpler  among  them, 
such  as  Dekker,  till  then  unduly  eclipsed  by  later  writers  like 
Massinger,  better  playwrights  but  worse  poets.  Treating  of  the 
contemporary  drama,  he  successfully  vindicated  for  Edmund 
Kean,  whose  genius  he  recognized  from  the  first,  the  high  place 
which  he  has  retained  as  an  actor,  and  his  enthusiasm  for  Mrs 
Siddons  knew  no  bounds.  His  criticisms  on  the  English  comic 
writers  and  men  of  letters  in  general  are  masterpieces  of  inge- 

nious and  felicitous  exposition,  though  rarely,  like  Coleridge's, 
penetrating  to  the  inmost  core  of  the  subject.  Moreover,  at 

the  time  when  the  lectures  were  written,  Hazlitt's  views,  orthodox 
as  they  may  seem  now,  were  novel  enough. 

As  an  essayist  Hazlitt  is  even  more  effective  than  as  a  critic. 
Being  enabled  to  select  his  own  subjects,  he  escapes  dependence 
upon  others  either  for  his  matter  or  his  illustrations,  and  presents 
himself  by  turns  as  a  metaphysician,  a  moralist,  a  humorist,  a 
painter  of  manners  and  characteristics,  but  always,  whatever 
his  ostensible  theme,  deriving  the  essence  of  his  commentary 
from  himself.  This  combination  of  intense  subjectivity  with 

strict  adherence  to  his  subject  is  one  of  Hazlitt's  most  distinctive 
and  creditable  traits.  Intellectual  truthfulness  is  a  passion  with 
him.  He  steeps  his  topic  in  the  hues  of  his  own  individuality, 
but  never  uses  it  as  a  means  of  self-display.  The  first  reception 
of  his  admirable  essays  was  by  no  means  in  accordance  with 

their  deserts.  Hazlitt's  political  sympathies  and  antipathies  were 
vehement,  and  he  had  taken  the  unfashionable  side.  The 
Quarterly  Review  attacked  him  with  deliberate  malignity,  stopped 
the  sale  of  his  writings  for  a  time  and  blighted  his  credit  with 
publishers.  Hazlitt  retaliated  by  his  Letter  to  William  Gijford 
(1819),  accusing  the  editor  of  deliberate  misrepresentation. 
In  downright  abuse  and  hard-hitting,  Hazlitt  proved  himself 
more  than  a  match  even  for  Gifford.  By  the  writers  in  Black- 
wood's  Magazine  Hazlitt  was  also  scurrilously  treated.1  He  had 
become  estranged  from  his  early  friends,  the  Lake  poets,  by  what 
he  uncharitably  but  not  unnaturally  regarded  as  their  political 
apostasy;  and  he  had  no  scruples  about  recording  his  often  very 
unfavourable  opinions  of  his  contemporaries.  He  displayed, 
moreover,  an  exasperating  facility  in  grounding  his  criticisms 
on  facts  that  his  victims  were  unabls  to  deny.  His  inequalities 
of  temper  separated  him  for  a  time  even  from  Leigh  Hunt  and 
Charles  Lamb,  and  on  the  whole  the  period  of  his  most  brilliant 
literary  success  was  that  when  he  was  most  soured  and  broken. 

Domestic  troubles  supervened;  he  had  gone  to  live  in  South- 
ampton Buildings  in  September  1819,  and  his  marriage,  long 

little  more  than  nominal,  was  dissolved  in  consequence  of  the 

infatuated  passion  he  had  conceived  for  his  landlord's  daughter, 
Sarah  Walker,  a  most  ordinary  person  in  the  eyes  of  every  one 
else.  It  is  impossible  to  regard  Hazlitt  as  a  responsible  agent 
while  he  continued  subject  to  this  influence.  His  own  record 
of  the  transaction,  published  by  himself  under  the  title  of  Liber 
Amoris,  or  the  New  Pygmalion  (1823),  is  an  unpleasant  but 
remarkable  psychological  document.  It  consists  of  conversations 
between  Hazlitt  and  Sarah  Walker,  drawn  up  in  the  spring  of 
1822,  of  a  correspondence  between  Hazlitt  and  his  friend  P.  G. 
Patmore  between  March  and  July,  and  an  account  of  the  rupture 
of  his  relations  with  Sarah.  The  business-like  dissolution  of 
his  marriage  under  the  law  of  Scotland  is  related  with  amazing 

1  For  some  quotations  see  Alexander  Ireland's  bibliography. 
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nalvet6  by  the  family  biographer.  Rid  of  his  wife  and  cured 
of  his  mistress,  he  shortly  afterwards  astonished  his  friends  by 

marrying  a  widow.  "  All  I  know,"  says  his  grandson,  "  is  that 
Mrs  Bridgewater  became  Mrs  Hazlitt."  They  travelled  on  the 
continent  for  a  year  and  then  parted  finally.  Hazlitt's  study  of 
the  Italian  masters  during  this  tour,  described  in  a  series  of  letters 
contributed  to  the  Morning  Chronicle,  had  a  deep  effect  upon  him, 
and  perhaps  conduced  to  that  intimacy  with  the  cynical  old 
painter  Northcote  which,  shortly  after  his  return,  engendered 
a  curious  but  eminently  readable  volume  of  The  Conversations 
of  James  Northcote,  R.A.  (1830).  The  respective  shares  of  author 
and  artist  are  not  always  easy  to  determine.  During  the  recent 
agitations  of  his  life  he  had  been  writing  essays,  collected  in  1826 
under  the  title  of  The  Plain  Speaker:  opinions  on  Books,  Men 
and  Things  (1826).  The  Spirit  of  the  Age;  or  Contemporary 
Portraits  (1825),  a  series  of  criticisms  on  the  leading  intellectual 
characters  of  the  day,  is  in  point  of  style  perhaps  the  most 
splendid  and  copious  of  his  compositions.  It  is  eager  and  ani- 

mated to  impetuosity,  though  without  any  trace  of  careless- 
ness or  disorder.  He  now  undertook  a  work  which  was  to  have 

crowned  his  literary  reputation,  but  which  can  hardly  be  said 
to  have  even  enhanced  it — The  Life  of  Napoleon  Buonaparte 
(4  vols.,  1828-1830).  The  undertaking  was  at  best  premature, 
and  was  inevitably  disfigured  by  partiality  to  Napoleon  as 
the  representative  of  the  popular  cause,  excusable  in  a  Liberal 
politician  writing  in  the  days  of  the  Holy  Alliance.  Owing  to 
the  failure  of  his  publishers  Hazlitt  received  no  recompense  for 
this  laborious  work.  Pecuniary  anxieties  and  disappointments 
may  have  contributed  to  hasten  his  death,  which  took  place 
on  the  i8th  of  September  1830.  Charles  Lamb  was  with  him 
to  the  last. 

Hazlitt  had  many  serious  defects  of  temper.  His  consistency 
was  gained  at  the  expense  of  refusing  to  revise  his  early  impres- 

sions and  prejudices.  His  estimate  of  a  man's  work  was  too 
apt  to  be  decided  by  sympathy  or  the  reverse  with  his  politics. 
For  Scott,  however,  he  had  a  great  admiration,  although  they 
were  far  enough  apart  in  politics.  He  was  a  compound  of  in- 

tellect and  passion,  and  the  refinement  of  his  critical  analysis 
is  associated  with  vehement  eloquence  and  glowing  imagery. 
He  was  essentially  a  critic,  a  dissector  and,  as  Bulwer  justly 
remarks,  a  much  better  judge  of  men  of  thought  than  of  men  of 
action.  The  paradoxes  with  which  his  works  abound  never 
spring  from  affectation;  they  are  in  general  the  sallies  of  a  mind 
so  agile  and  ardent  as  to  overrun  its  own  goal.  His  style  is 
perfectly  natural,  and  yet  admirably  calculated  for  effect.  His 
diction,  always  rich  and  masculine,  seems  to  kindle  as  he  pro- 

ceeds; and  when  thoroughly  animated  by  his  subject,  he  advances 
with  a  succession  of  energetic,  hard-hitting  sentences,  each 
carrying  his  argument  a  step  further,  like  a  champion  dealing 
out  blows  as  he  presses  upon  the  enemy.  Although,  however, 
his  grasp  upon  his  subject  is  strenuous,  his  insight  into  it  is 
rarely  profound.  He  can  amply  satisfy  men  of  taste  and  culture ; 
he  cannot,  like  Coleridge  or  Burke,  dissatisfy  them  with  them- 

selves by  showing  them  how  much  they  would  have  missed 
without  him.  He  is  a  critic  who  exhibits,  rather  than  reveals, 
the  beauties  of  an  author.  But  all  shortcomings  are  forgotten 

in  the  genuineness  and  fervour  of  the  writer's  self-portraiture. 
The  intensity  of  his  personal  convictions  causes  all  he  wrote  to 
appear  in  a  manner  autobiographic.  Other  men  have  been  said 

to  speak  like  books,  Hazlitt's  books  speak  like  men.  To  read 
his  works  in  connexion  with  Leigh  Hunt's  and  Charles  Lamb's 
is  to  be  introduced  into  one  of  the  most  attractive  of  English 
literary  circles,  and  this  alone  will  long  preserve  them  from 
oblivion. 

His  son,  WILLIAM  HAZLITT  (1811-1893),  was  born  on  the 
26th  of  September  1811.  The  separation  between  his  parents 
did  not  prevent  him  from  being  on  affectionate  terms  with  both 
of  them.  He  early  began  to  write  for  the  Morning  Chronicle, 
and  in  1833  married  Caroline  Reynell.  He  was  the  author  of 
many  translations,  chiefly  from  the  French,  and  of  some  works 
on  the  law  of  bankruptcy.  He  was  called  to  the  bar  at  the 
Middle  Temple  in  1844,  and  became  registrar  in  the  court  of 

bankruptcy.  He  held  this  position  for  more  than  thirty  years, 
retiring  two  years  before  his  death,  which  took  place  at  Addle- 
stone,  Surrey,  on  the  23rd  of  February  1893. 

Hazlitt's  grandson,  WILLIAM  CARF.W  HAZLITT,  the  biblio- 
grapher, was  born  on  the  2  2nd  of  August  1 834.  He  was  educated 

at  the  Merchant  Taylors'  school  and  was  called  to  the  bar  of  the 
Inner  Temple  in  1861.  Among  his  many  publications  may  be 
noted  his  invaluable  Handbook  to  the  Popular,  Poetical  and 
Dramatic  Literature  of  Great  Britain,  from  the  Invention  of 

Printing  to  the  Restoration  (1867),  supplemented  in  1876,  1882', 1887  and  1880,  a  General  Index  by  J.  G.  Gray  appearing  in  1893. 
He  published  further  contributions  to  the  subject  in  Biblio- 

graphical Collections  and  Notes  on  Early  English  Literature  made 
during  the  years  1893-1(103  (1903),  and  a  Manual  for  the  Collector 
and  Amateur  of  Old  English  Plays  .  .  .  (1892).  He  was  the  chief 
editor  of  the  useful  1871  edition  of  Warton's  History  of  English 
Poetry,  and  compiled  the  Catalogue  of  the  Huth  Library 
(1880). 

The  list  of  the  first  William  Hazlitt's  works  also  includes:  Political 
Essays,  -with  Sketches  of  Public  Characters  (1819);  Sketches  of  the Principal  Picture  Galleries  in  England  .  .  .  (1824);  Characteristics; 
in  the  Manner  of  Rochefoucauld's  Maxims  (1823);  Select  Poets  of Great  Britain:  to  -which  are  prefixed  Critical  Notices  of  each  Author 
(1825);  Notes  of  a  Journey  through  France  and  Italy  .  .  .  (1826); 
The  Life  of  Titian;  with  Anecdotes  of  the  Distinguished  Persons  of  his 
Time  (1830),  nominally  by  James  Northcote;  an  article  on  the 

Fine  Arts  "  contributed  to  the  seventh  edition  of  the  Encyclopaedia Britannica;  and  posthumous  collections  made  by  his  son. 
A  comprehensive  edition  of  The  Collected  Works  of  William  Hazlitt 

(12  vols.,  1902-1904)  does  not  include  the  life  of  Napoleon.  It contains  an  introduction  by  W.  E.  Henley,  and  was  issued  under  the 
superintendence  of  A.  R.  Waller  and  Arnold  Glover,  and  there  are 
many  modern  reprints  of  isolated  works.  The  most  copious  source 
of  information  respecting  Hazlitt  is  the  Memoirs  of  William  Hazlitt, 
with  Portions  of  his  Correspondence  (2  vols.,  1867),  by  his  grandson, 
W.  C.  Hazlitt,  a  medley  rather  than  a  memoir,  yet  full  of  interest. 
A  slight  but  appropriate  sketch  had  previously  been  prefixed  by 
his  son  to  his  Literary  Remains  ...  (2  vols.,  1836),  accompanied 
by  estimates  of  his  intellectual  character  by  Bulwer  and  by  Talfourd, 
who  had  been  his  fast  friend.  There  is  an  excellent  monograph  on 
William  Hazlitt  (1902)  by  Mr  Augustine  Birrell,  in  the  '•'  English 
Men  of  Letters  "  series,  and  one  in  French  by  J.  Donady  (Paris,  1907), who  also  published  a  bibliography  of  his  works.  Valuable  bio- 

graphical particulars  have  been  preserved  in.  Barry  Cornwall's memoirs  of  Lamb;  in  the  My  Friends  and  Acquaintances  (1854) 
of  Mr  P.  G.  Patmore,  Hazlitt's  most  intimate  associate  in  his  later 
years;  in  Crabb  Robinson's  Diary;  and  in  Lamb's  correspondence. A  full  bibliographical  list  of  his  writings,  with  a  collection  of  the 
most  remarkable  critical  judgments  upon  them  from  all  quarters, 
was  prepared  by  Alexander  Ireland  (1868).  Further  information 
on  the  Hazlitt  family  is  to  be  found  in  Mr  W.  C.  Hazlitt's  Four 
Generations  of  a  Literary  Family  (2  vols.,  1897).  The  chief  interest 
of  this  desultory  book  is  the  considerable  extracts  from  the  diary  of 
Margaret  [Peggy]  Hazlitt,  which  describes  the  Hazlitt  experiences 
in  America.  See  also  "  William  Hazlitt  "  in  Sir  L.  Stephen's  Hours 
in  a  Library  (ed.  1892,  vol.  ii.),  and  Lamb  and  Hazlitt,  further  Letters 
and  Records  hitherto  unpublished  (1900),  by  W.  C.  Hazlitt. 

HEAD,  SIR  EDMUND  WALKER,  BART.  (1805-1868),  English 
colonial  governor  and  writer  on  art,  was  the  son  of  the  Rev. 
Sir  John  Head,  Bart., rector  of  Rayleigh,  Essex.  He  was  educated 
at  Winchester  school  and  Orial  College,  Oxford,  and  taking  his 
degree  with  first-class  honours  in  classics,  he  became  fellow  of 

Merton  College.  On  his  father's  death  in  1838,  he  succeeded 
to  the  baronetcy  as  8th  baronet.  His  services  as  poor-law 
commissioner,  to  which  post  he  was  appointed  in  1841  after 
five  years  as  assistant-commissioner,  procured  for  him  in  1847 
the  office  of  lieutenant-governor  of  New  Brunswick,  whence 
he  passed  in  1854  to  the  governor-generalship  of  Canada,  which 
he  retained  till  1861.  The  following  year,  having  returned  to 
England,  Head  was  nominated  a  civil  service  commissioner. 
In  1857  he  was  sworn  of  the  Privy  Council,  and  in  1860  was 
decorated  as  K.C.B., while  in  the  course  of  his  career  he  received 
the  degrees  of  D.C.L.  at  Oxford  and  LL.D.  at  Cambridge.  He 
died  in  London  on  the  28th  of  January  1868,  the  baronetcy 
becoming  extinct,  as  his  only  son  had  died  in  1859. 

Sir  Edmund  Head  wrote  the  article  "  Painting  "  in  the  Penny 
Cyclopaedia;  A  Handbook  of  the  Spanish  and  French  Schools  of 
Painting  (1845) ;  Shall  and  Will,  or  two  Chapters  on  Future  Auxiliary 
Verbs  (1856);  and  Ballads  and  other  Poems,  Original  and  Translated 
(1868).  He  also  edited  F.  T.  Kugler's  Handbook  of  Painting  of  the 
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German  Flemish,  Dutch,  Spanish,  and  French  Schools  (1854)  and  t
he 

Essavs  on  the  Administrations  of  Great  Britain  (1864),  written  b
y 

his  lifelong  friend,  Sir  George  Cornewall  Lewis.  His  t
ranslation 

from  the  Icelandic  of  Viga  Glum's  Saga  appeared  in  1866. 

HEAD,  SIR  FRANCIS  BOND,  BART.  (1793-1875),  English 

soldier,  traveller  and  author,  son  of  James  Roper  Head  of  the 

Hermitage,  Higham,  Kent,  was  born  there  on  the  ist  of  January 

1793.  He  was  educated  at  Rochester  grammar  school  and  t
he 

Royal  Military  Academy,  whence  in  1811  he  was  commissioned 

to  the  Royal  Engineers.  He  was  for  some  years  stationed  in 

the  Mediterranean,  and  he  served  in  the  campaign  of  1815, 

being  present  at  the  battle  of  Waterloo.  He  went  on  half-pay 

in  1825,  when  he  accepted  the  charge  of  an  association  formed 

to  work  the  gold  and  silver  mines  of  Rio  de  La  Plata.  In 

connexion  with  this  enterprise  he  made  several  rapid  journeys 

across  the  Pampas  and  among  the  Andes,  his  Rough  Notes  of 

which,  published  in  1826,  and  written  in  a  clear  and  spirited 

style,  obtained  for  him  the  name  of  "  Galloping  Head."  O
n 

his  return  in  1827,  he  became  involved  in  a  controversy  with 

the  directors  of  his  company,  and  in  defence  of  his  conduct  he 

published  Reports  of  the  La  Plata  Mining  Association  (London, 

1827).  He  was  soon  afterwards  restored  to  the  active  list  of 

the  army  as  a  major  unattached,  mainly  owing  to  his  efforts 

to  introduce  the  South  American  lasso  into  the  British  service 

for  auxiliary  draught.  In  1830  he  published  a  life  of  Bruce, 

the  African  traveller,  and  in  1834  Bubbles  from  the  Brunnens 

of  Nassau,  by  an  Old  Man.  In  1835  he  was  knighted,  and  in 

the  following  year  created  a  baronet.  In  1835  he  was  appointed 

lieutenant-governor  of  Upper  Canada,  and  in  this  capacity  he 

had  to  deal  with  a  political  situation  of  great  difficulty,  being 

called  upon  in  1837  to  suppress  a  serious  insurrection.  Shortly 

afterwards,  in  consequence  of  a  dispute  with  the  home  govern- 

ment, he  resigned  his  post  and  returned  to  England,  via  New 

York  (see  Quarterly  Review,  vols.  63-64).  Thereafter  he  devoted 

himself  to  writing,  chiefly  for  the  Quarterly  Review,  and  to  hunting. 

He  rode  to  hounds  until  he  was  seventy-five.  In  1869  Sir  Francis 

Head  was  made  a  privy  councillor.  He  died  on  the  2oth  of  July 

1875,  at  Duppas  Hall,  Croydon. 

Head  was  the  author  of  a  considerable  number  of  works,  chiefly 

of  travel,  written  in  a  clever,  amusing  and  graphic  fashion,  and 

displaying  both  acute  observation  and  genial  humour.  His  principal 
works  beside  those  mentioned  above,  and  a  narrative  of  his  Canadian 

administration  (1839),  were  The  Emigrant  (. 1 846) ;  Highways  and 

Dryways,  the  Britannia  and  Conway  Tubular  Bridges  (1849) ;  Stokers 

and  Pokers,  a  sketch  of  the  working  of  a  railway  line  (1849);  1  he 

Defenceless  Stale  of  Great  Britain  (1850);  A  Faggot  of  French Sticks 

(1852);  A  Fortnight  in  Ireland  (1852);  Descriptive  Essays  (1856).! 

comments  on  Kinglake's  Crimean  War  (1853);  The  Horse  and  his 
Rider  (1860);  The  Royal  Engineer  (1870);  and  a  sketch  ot  the  lite 
of  Sir  John  Burgoyne  (1872). 

His  brother,  SIR  GEORGE  HEAD  (1782-1855),  was  educated 
at  the  Charterhouse.  In  1808  he  received  an  appointment  in 

the  commissariat  of  the  British  army  in  the  Peninsula,  where 

he  was  a  witness  of  many  exciting  scenes  and  important  battles, 

of  which  he  gave  an  interesting  account  in  "  Memoirs  of  an 

Assistant  Commissary-General  "  attached  to  the  second  volume 

of  his  Home  Tour,  published  in  1837.  In  1814  he  was  sent  to 

America  to  take  charge  of  the  commissariat  in  a  naval  establish- 

ment on  the  Canadian  lakes,  and  he  subsequently  held  appoint- 
ments at  Halifax  and  Nova  Scotia.  Some  of  his  Canadian 

experiences  were  narrated  by  him  in  Forest  Scenery  and  Incidents 

in  the  Wilds  of  North  America  (1829).  In  1831  he  was  knighted. 

He  published  in  1835  A  Home  Tour  through  the  Manufacturing 
Districts  of  England,  and  in  1837  a  sequel  to  it,  entitled  A  Home  1  our 
through  various  parts  of  the  United  Kingdom.  Both  works  are 

amusing  and  instructive,  but  his  Rome,  a  Tour  of  many  Days,  pub- 
lished in  1849,  is  somewhat  dull  and  tedious.  He  also  translated 

Historical  Memoirs  of  Cardinal  Pacca  (1850),  and  the  Metamorphoses 
of  Apuleius  (1851). 

HEAD  (in  O.  Eng.  hlafod;  the  word  is  common  to  Teutonic 

languages;  cf.  Dutch  hoofd,  Ger.  Haupt,  generally  taken  to  be 

in  origin  connected  with  Lat.  caput,  Gr.  Ke<£aXi7),  the  upper 

portion  of  the  body  in  man,  consisting  of  the  skull  with  its 

integuments  and  contents,  &c.,  connected  with  the  trunk  by 

the  neck  (see  ANATOMY,  SKULL  and  BRAIN);  also  the  anterior 

or  fore  part  of  other  animals.  The  word  is  used  in  a  large 
number  of  transferred  and  figurative  senses,  generally  with 
reference  to  the  position  of  the  head  as  the  uppermost  part, 
hence  the  leading,  chief  portion  of  anything. 
HEAD-HUNTING,  or  HEAD-SNAPPING,  as  the  Dutch  call  it, 

a  custom  once  prevalent  among  all  Malay  races  and  surviving 

even  to-day  among  the  Dyaks  (q.v.)  of  Borneo  and  elsewhere. 
Martin  de  Rada,  provincial  of  the  Augustinians,  reported  its 
existence  in  Luzon  (Philippine  Islands)  as  early  as  1577.  The 

practice  is  believed  to  have  had  its  origin  in  religious  motives, 
the  worship  of  skulls  being  universal  among  the  Malays.  Severe 

repressive  measures  have  Jed  to  its  decrease.  Among  the 
Igorrotes  all  that  remains  is  the  dance,  accompanied  by  singing, 
around  the  bare  pole  on  which  the  head  was  formerly  fixed. 

With  the  Ilongotes  a  bridegroom  must  bring  his  bride  a  number 
of  heads,  those  of  Christians  being  preferred.  The  chief  examples 

of  head-hunters  are  the  Was,  a  hill-tribe  on  the  north-eastern 
frontier  of  India,  and  the  Nagas  and  Kukis  of  Assam. 

See  Bock,  Headhunters  of  Borneo  (1881);  W.  H.  Furness,  Home 
Life  of  Borneo  Head-hunters  (Philadelphia,  1902);  T.  C.  Hodson, 
"  Head-hunting  in  Assam,"  in  Folk-Lore,  xx,  2.  132. 

HEALTH,  a  condition  of  physical  soundness  or  well-being, 
in  which  an  organism  discharges  its  functions  efficiently;  also 

in  a  transferred  sense  a  state  of  moral  or  intellectual  well-being 

(see  HYGIENE,  THERAPEUTICS  and  PUBLIC  HEALTH)  .      "  Health  " 
represents  the  O.  Eng.  ha&lh,  the  condition  or  state  of  being  hal, 
safe  or  sound.     This  word  took  in  northern  dialects  the  form 

"  hale,"  in  southern  or  midland  English  hole,  hence  "  whole," 
with  the  addition  of  an  initial  w,  as  in  "  whoop,"  and  in  the 

pronunciation  of  "  one."    "  Hail,"  properly  an  exclamation  of 
greeting,  good  health  to  you,  hence,  to  greet,  to  call  out  to, 
is  directly  Scandinavian  in  origin,  from  Old  Norwegian  heill, 

cognate  with  the  O.  Eng.  hdl,  used  also  in  this  sense.     "  To  heal  " 
(O.  Eng.  halari),  to  make  in  sound  health,  to  cure,  is  also  cognate. 

Drinking  of  Healths. — The  custom  of  drinking  "  health  "  to 
the  living  is  most  probably  derived  from  the  ancient  religious 
rite  of  drinking  to  the  gods  and  the  dead.     The  Greeks  and 

Romans  at  meals  poured  out  libations  to  their  gods,  and  at 

ceremonial  banquets  drank  to  them  and  to  the  dead.     The 

Norsemen  drank  the  "  minni  "  of  Thor,  Odin  and  Freya,  and  of 
their  kings  at  their  funeral  feasts.    With  the  advent  of  Christianity 

the  pagan  custom  survived  among  the  Scandinavian  and  Teutonic 

peoples.     Such  festal  formulae  as  "  God's  minne!"  "A  bowl 
to  God  in  Heaven!"  occur,  and  Christ,  the  Virgin  and  the 
Saints  were  invoked,  instead  of  heathen  gods  and  heroes.    The 
Norse  "  minne  "  was  at  once  love,  memory  and  thought  of 

the  absent  one,  and  it  survived  in  medieval  and  later  England 

in  the  "  minnying  "  or  "  mynde  "  days,  on  which  the  memory 
of  the  dead  was  celebrated  by  services  and  feasting.     Intimately 

associated  with  these  quasi-sacrificial  drinking  customs  must 

have  ever  been  the  drinking  to  the  health  of  living  men.     The 

Greeks  drank  to  one  another  and   the  Romans  adopted  the 

custom.     The  Goths  pledged  each  other  with  the  cry  "  Hails  !  " 

a  greeting  which  had  its  counterpart  in  the  Anglo-Saxon  "  waes 
hael  "  (see  WASSAIL).     Most  modern  drinking-usages  have  had 

their  equivalents  in  classic  times.     Thus  the  Greek  practice  of 

drinking  to  the  Nine  Muses  as  three  times  three  survives  to-day 
in  England  and  elsewhere.     The  Roman  gallants  drank  as  many 

glasses  to  their  mistresses  as  there  were  letters  in  each  one's name.    Thus  Martial: 

"  Six  cups  to  Naevia's  health  go  quickly  round,^ 

And  be  with  seven  the  fair  Justina's  crown'd. 

The  English  drinking  phrase— a  "toast,"  to  "toast"  anyo
ne- 

net  older  than  the  iyth  century,  had  reference  at  first  to  this 

custom  of  drinking  to  the  ladies.  A  toast  was  at  first  invariably 

a  woman,  and  the  origin  of  the  phrase  is  curious.  In  Stuart 

days  there  appears  to  have  been  a  time-honoured  custom  of 

putting  a  piece  of  toast  in  the  wine-cup  before  drinking,  from 

a  fanciful  notion  that  it  gave  the  liquor  a  better  flavour.  In 

the  Taller  No.  24  the  connexion  between  this  sippet  of  toast  and 

the  fair  one  pledged  is  explained  as  follows:  "  It  happened  that 

on  a  publick  day  "  (speaking  of  Bath  m  Charles  II. 's  reign) 
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"  a  celebrated  beauty  of  those  times  was  in  the  cross  bath,  and 
one  of  the  crowd  of  her  admirers  took  a  glass  of  the  water  in  which 
the  fair  one  stood,  and  drank  her  health  to  the  company.  There 
was  in  the  place  a  gay  fellow,  half  fuddled,  who  offered  to  jump 
in,  and  swore,  though  he  liked  not  the  liquor,  he  would  have  the 
toast.  He  was  opposed  in  his  resolution;  yet  this  whim  gave 
foundation  to  the  present  honour  which  is  done  to  the  lady  we 

mention  in  our  liquor,  who  has  ever  since  been  called  a  toast." 
Skeat  adds  (Etym.  Diet.,  1908),  "whether  the  story  be  true  or 
not,  it  may  be  seen  that  a  '  toast,'  i.e.  a  health,  easily  took  its 
name  from  being  the  usual  accompaniment  to  liquor,  especially 

in  loving  cups,"  &c. 
Health  drinking  had  by  the  beginning  of  the  iyth  century 

become  a  very  ceremonious  business  in  England.  At  Christmas 
1623  the  members  of  the  Middle  Temple,  according  to  one  of  the 

Harleian  MSS.  quoted  in  The  Life  of  Sir  Simonds  D'Ewes,  drank 
to  the  health  of  the  princess  Elizabeth,  who,  with  her  husband 
the  king  of  Bohemia,  was  then  suffering  great  misfortunes,  and 
stood  up,  one  after  the  other,  cup  in  one  hand,  sword  in  the  other, 
and  pledged  her,  swearing  to  die  in  her  service.  Toasts  were 
often  drunk  solemnly  on  bended  knees;  according  to  one 
authority,  Samuel  Ward  of  Ipswich,  in  his  Woe  to  Drunkards 

(1622),  on  bare  knees.  In  1668  at  Sir  George  Carteret's  at 
Cranbourne  the  health  of  the  duke  of  York  was  drunk  by  all  in 
turn,  each  on  his  knees,  the  king,  who  was  a  guest,  doing  the  like. 
A  Scotch  custom,  still  surviving,  was  to  drink  a  toast  with  one 
foot  on  the  table  and  one  on  the  chair.  Healths,  too,  were  drunk 

in  a  definite  order.  Braithwaite  says:  "  These  cups  proceed 
either  in  order  or  out  of  order.  In  order  when  no  person  trans- 
gresseth  or  drinkes  out  of  course,  but  the  cup  goes  round  according 
to  their  manner  of  sitting:  and  this  we  call  a  health-cup,  because 

incur  wishing  or  confirming  of  any  one's  health,  bare  headed  and 
standing,  it  is  performed  by  all  the  company  "  (Laws  of  Drinking, 
1617).  Francis  Douce's  MSS.  notes  say:  "  It  was  the  custom 
in  Beaumont  and  Fletcher's  time  for  the  young  gallants  to  stab 
themselves  in  the  arms  or  elsewhere,  in  order  to  drink  the  health 

of  their  mistresses."  Pepys,  in  his  Diary  for  the  igth  of  June 
1663,  writes:  "  To  the  Rhenish  wine  house,  where  Mr  Moore 
showed  us  the  French  manner  when  a  health  is  drunk,  to  bow 
to  him  that  drunk  to  you,  and  then  apply  yourself  to  him,  whose 

lady's  health  is  drunk,  and  then  to  the  person  that  you  drink  to, 
which  I  never  knew  before;  but  it  seems  it  is  now  the  fashion." 
A  Frenchman  visiting  England  in  Charles  II. 's  time  speaks  of 
the  custom  of  drinking  but  half  your  cup,  which  is  then  filled 
up  again  and  presented  to  him  or  her  to  whose  health  you  drank. 

England's  divided  loyalty  in  the  i8th  century  bequeathed  to 
modern  times  a  custom  which  possibly  yet  survives.  At  dinners 

to  royalties,  until  the  accession  of  Edward  VII.,  finger-glasses 
were  not  placed  on  the  table,  because  in  early  Georgian  days 

those  who  were  secretly  Jacobites  passed  their  wine-glasses  over 
the  finger-bowls  before  drinking  the  loyal  toasts,  in  allusion  to 

the  royal  exiles  "  over  the  water,"  thus  salving  their  consciences. 
Lord  Cockburn  (1779-1854),  in  his  Memorials  of  his  Time  (1856), 
states  that  in  his  day  the  drinking  of  toasts  had  become  a  perfect 

social  tyranny;  "every  glass  during  dinner  had  to  be  dedicated 
to  some  one.  It  was  thought  sottish  and  rude  to  take  wine 
without  this,  as  if  forsooth  there  was  nobody  present  worth 
drinking  with.  I  was  present  about  1803  when  the  late  duke  of 
Buccleuch  took  a  glass  of  sherry  by  himself  at  the  table  of  Charles 
Hope,  then  lord  advocate,  and  this  was  noticed  afterwards  as  a 

piece  of  direct  contempt."  In  Germany  to-day  it  is  an  insult 
to  refuse  to  drink  with  any  one;  and  at  one  time  in  the  west  of 
America  a  man  took  his  life  in  his  hands  by  declining  to  pledge 
another.  All  this  is  a  survival  of  that  very  early  and  universal 
belief  that  drinking  to  one  another  was  a  proof  of  fair  play, 
whether  it  be  in  a  simple  bargain  or  in  matters  of  life  and  death. 

The  ceremony  surrounding  the  Loving  Cup  to-day  is  reminiscent 

of  the  perils  of  those  times  when  every  man's  hand  was  raised 
against  his  fellow.  This  cup,  known  at  the  universities  as  the 
Grace  Cup,  was  originated,  says  Miss  Strickland  in  her  Lives  of 
the  Queens  of  Scotland,  by  Margaret  Atheling,  wife  of  Malcolm 
Canmore,  who,  in  order  to  induce  the  Scots  to  remain  at  table  for 

grace  had  a  cup  of  the  choicest  wine  handed  round  immediately 

after  it  had  been  said.  The  modern  "loving  cup"  sometimes 
has  a  cover,  and  in  this  case  each  guest  rises  and  bows  to  his 
immediate  neighbour  on  the  right,  who,  also  rising,  removes 
and  holds  the  cover  with  his  right  hand  while  the  other  drinks; 
the  little  comedy  is  a  survival  of  the  days  when  he  who  drank 
was  glad  to  have  the  assurance  that  the  right  or  dagger  hand  of 
his  neighbour  was  occupied  in  holding  the  lid  of  the  chalice. 
When  there  is  no  cover  it  is  a  common  custom  for  both  the  left- 

and  the  right-hand  neighbour  to  rise  while  the  loving  cup  is 
drunk,  with  the  similar  object  of  protecting  the  drinker  from 
attack.  The  Stirrup  Cup  is  probably  the  Roman  poculum  boni 

genii,  the  last  glass  drunk  at  the  banquet  to  a  general  "  good 

night." 

See  Chambers,  Book  of  Days;  Valpy,  History  of  Toasting  (1881) ; 
F.  W.  Hackwood,  Inns,  Ales,  and  Drinking  Customs  (London,  1909). 

HEALY,  GEORGE  PETER  ALEXANDER  (1808-1894), 
American  painter,  was  born  in  Boston,  Massachusetts,  on  the 
iSth  of  July  1808.  Going  to  Europe  in  1835  Healy  studied 
under  Baron  Gros  in  Paris  and  in  Rome.  He  received  a  third- 
class  medal  in  Paris  in  1840,  and  one  of  the  second  class  in  1855, 

when  he  exhibited  his  "  Franklin  urging  the  claims  of  the 
American  Colonies  before  Louis  XVI."  Among  his  portraits 
of  eminent  men  are  those  of  Webster,  Clay,  Calhoun,  Guyot, 
Seward,  Louis  Philippe,  and  the  presidents  of  the  United  States 

from  John  Quincy  Adams  to  Grant — this  series  being  painted 
for  the  Corcoran  Gallery,  Washington.  His  large  group, 

"  Webster  replying  to  Hayne,"  containing  150  portraits,  is  in 
Faneuil  Hall,  Boston,  Mass.  He  was  one  of  the  most  prolific  and 
popular  painters  of  his  day.  He  died  in  Chicago,  Illinois,  on  the 
24th  of  June  1894. 
HEANOR,  an  urban  district  in  the  Ilkeston  parliamentary 

division  of  Derbyshire,  England,  10  m.  N.W.  of  Nottingham, 
on  the  Great  Northern  and  Midland  railways.  Pop.  (1901) 
16,249.  Large  hosiery  works  employ  many  of  the  inhabitants, 
and  collieries  are  worked  in  the  parish.  The  urban  district 
includes  Codnor-cum-Loscoe.  Shipley  Hall,  to  the  south  of 
Heanor,  is  a  mansion  built  on  a  hill,  amidst  fine  gardens.  The 
ruin  of  the  ancient  moated  castle  of  Codnor  stands,  overlooking 
the  vale  of  the  Erewash,  on  land  which  was  once  Codnor  Park, 
and  is  now  the  site  of  large  ironworks. 

HEARING  (formed  from  the  verb  "  to  hear,"  O.  Eng.  hyran, 

heran,  &c.,  a  common  Teutonic  verb;  cf.  Ger.  hb'ren,  Dutch 
hooren,  &c.;  the  O.  Teut.  form  is  seen  in  Goth,  hausjan;  the 

initial  h  makes  any  connexion  with  "  ear,"  Lat.  audire,  or  Gr. 
a.Kov€u>  very  doubtful),  in  physiology,  the  function  of  the  ear 
(q.v.),  and  the  general  term  for  the  sense  or  special  sensation,  the 
cause  of  which  is  an  excitation  of  the  auditory  nerves  by  the 
vibrations  of  sonorous  bodies.  The  anatomy  of  the  ear  is 
described  in  the  separate  article  on  that  organ.  A  description  of 
sonorous  vibrations  is  given  in  the  article  SOUND;  here  we  shall 
consider  the  transmission  of  such  vibrations  from  the  external 

ear  to  the  auditory  nerve,  and  the  physiological  characters  of 
auditory  sensation. 

i.  Transmission  in  External  Ear. — The  external  ear  consists 
of  the  pinna,  or  auricle,  and  the  external  auditory  mealus,  or 

canal,  at  the  bottom  of  which  we  find  the  membrana  tym- 
pani,  or  drum  head.  In  many  animals  the  auricle  is  trumpet- 
shaped,  and,  being  freely  movable  by  muscles,  serves  to  collect 
sonorous  waves  coming  from  various  directions.  The  auricle 
of  the  human  ear  presents  many  irregularities  of  surface.  If 
these  irregularities  are  abolished  by  filling  them  up  with  a  soft 
material  such  as  wax  or  oil,  leaving  the  entrance  to  the  canal  free, 
experiment  shows  that  the  intensity  of  sounds  is  weakened,  and 
that  there  is  more  difficulty  in  judging  of  their  direction.  When 
waves  of  sound  strike  the  auricle,  they  are  partly  reflected 
outwards,  while  the  remainder,  impinging  at  various  angles, 
undergo  a  number  of  reflections  so  as  to  be  directed  into  the 
auditory  canal.  Vibrations  are  transmitted  along  the  auditory 
canal,  partly  by  the  air  it  contains  and  partly  by  its  walls,  to 
the  membrana  tympani.  The  absence  of  the  auricle,  as  the 
result  of  accident  or  injury,  does  not  cause  diminution  of  hearing. 
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In  the  auditory  canal  waves  of  sound  are  reflected  from  side 

to  side  until  they  reach  the  membrana  tympani.  P'rom  the 
obliquity  in  position  and  peculiar  curvature  of  this  membrane, 
most  of  the  waves  strike  it  nearly  perpendicularly,  and  in  the 
most  advantageous  direction. 

2.  Transmission  in  Middle  Ear. — The  middle  ear  is  a  small 
cavity,  the  walls  of  which  are  rigid  with  the  exception  of  the 
portions  consisting  of  the  membrana  tympani,  and  the  membrane 
of  the  round  window  and  of  the  apparatus  filline;  the  oval  window. 
This  cavity  communicates  with  the  pharynx  by  the  Eustachian 
tube,  which  forms  an  air-tube  between  the  pharynx  and  the 
tympanum  for  the  purpose  of  regulating  pressure  on  the  mem- 

brana tympani.  During  rest  the  tube  is  open,  but  it  is  closed 
during  the  act  of  deglutition.  As  this  action  is  frequently 
taking  place,  not  only  when  food  or  drink  is  introduced,  but  when 
saliva  is  swallowed,  it  is  evident  that  the  pressure  of  the  air  in 
the  tympanum  will  be  kept  in  a  state  of  equilibrium  with  that 
of  the  external  air  on  the  outer  surface  of  the  membrana  tym- 

pani, and  that  thus  the  membrana  tympani  will  be  rendered 
independent  of  variations  of  atmospheric  pressure  such  as  occur 
when  we  descend  in  a  diving  bell  or  ascend  in  a  balloon.  By  a 
forcible  expiration,  the  oral  and  nasal  cavities  being  closed,  air 
may  be  driven  into  the  tympanum,  while  a  forcible  inspiration 

(Valsalva's  experiment)  will  draw  air  from  that  cavity.  In  the 
first  case,  the  membrana  tympani  will  bulge  outwards,  in  the 
second  case  inwards,  and  in  both,  from  excessive  stretching  of 
the  membrane,  there  will  be  partial  deafness,  especially  for 
sounds  of  high  pitch.  Permanent  occlusion  of  the  tube  is  one  of 
the  most  common  causes  of  deafness. 

The  membrana  tympani  is  capable  of  being  set  into  vibration 
by  a  sound  of  any  pitch  included  in  the  range  of  perceptible 
sounds.  It  responds  exactly  as  to  number  of  vibrations  (pitch), 
intensity  of  vibrations  (intensity),  and  complexity  of  vibration 
(quality  or  timbre).  Consequently  we  can  hear  a  sound  of  any 
given  pitch,  of  a  certain  intensity,  and  in  its  own  specific  timbre 
or  quality.  Generally  speaking,  very  high  tones  are  heard  more 
easily  than  low  tones  of  the  same  intensity.  As  the  membrana 
tympani  is  not  only  fixed  by  its  margin  to  a  ring  or  tube  of  bone, 
but  is  also  adherent  to  the  handle  of  the  malleus,  which  follows 
its  movements,  its  vibrations  meet  with  considerable  resistance. 
This  diminishes  the  intensity  of  its  vibrations,  and  prevents  also 
the  continued  vibration  of  the  membrane  after  an  external 
pressure  has  ceased,  so  that  a  sound  is  not  heard  much  longer 
than  its  physical  cause  lasts.  The  tension  of  the  membrane 
may  be  affected  (i)  by  differences  of  pressure  on  the  two  surfaces 
of  the  membrana  tympani,  as  may  occur  during  forcible  expira- 

tion or  inspiration,  and  (2)  by  muscular  action,  due  to  con- 
traction of  the  tensor  tympani  muscle.  This  small  muscle  arises 

from  the  apex  of  the  petrous  temporal  and  the  cartilage  of  the 
Eustachian  tube,  enters  the  tympanum  at  its  anterior  wall,  and 
is  inserted  into  the  malleus  near  its  root.  The  handle  of  the 

malleus  is  inserted  between  the  layers  of  the  membrana  tympani, 
and,  as  the  malleus  and  incus  move  round  an  axis  passing 
through  the  neck  of  the  malleus  from  before  backwards,  the 
action  of  the  muscle  is  to  pull  the  membrana  tympani  inwards 
towards  the  tympanic  cavity  in  the  form  of  a  cone,  the  meridians 
of  which  are  not  straight  but  curved,  with  convexity  outwards. 
When  the  muscle  contracts,  the  handle  of  the  malleus  is  drawn 
still  farther  inwards,  and  thus  a  greater  tension  of  the  tympanic 
membrane  is  produced.  On  relaxation  of  the  muscle,  the  mem- 

brane returns  to  its  position  of  equilibrium  by  its  elasticity  and 
by  the  elasticity  of  the  chain  of  bones.  This  power  of  varying 
the  tension  of  the  membrane  is  an  accommodating  mechanism 
for  receiving  and  transmitting  sounds  of  different  pitch.  With 
different  degrees  of  tension  it  will  respond  more  readily  to  sounds 
of  different  pitch.  Thus,  when  the  membrane  is  tense,  it  will 
readily  respond  to  high  sounds,  while  relaxation  will  be  the 

condition  most  adapted  for  low  tones.  In  addition,  'increased 
tension  of  the  membrane,  by  increasing  the  resistance,  will 
diminish  the  intensity  of  vibrations.  This  is  especially  the  case 
for  sounds  of  low  pitch. 

The  vibrations  of  the  membrana  tympani  are  transmitted  to 

the  internal  ear  partly  by  the  air  which  the  middle  ear  or  tyrn- 
panum  contains,  and  partly  by  the  chain  of  bones,  consisting 
of  the  malleus,  incus  and  stapes.  Of  these,  transmission  by  the 
chain  of  bones  is  by  far  the  most  important.  In  birds  and  in  the 
amphibia,  this  chain  is  represented  by  a  single  rod-like  ossicle, 
the  columella,  but  in  man  the  two  membranes — the  membrana 
tympani  and  the  membrane  filling  the  fenestra  ovalis — are  con- 

nected by  a  compound  lever  consisting  of  three  bones,  namely, 
the  malleus,  or  hammer,  inserted  into  the  membrana  tympani, 
the  incus,  or  anvil,  and  the  stapes,  or  stirrup,  the  base  of  which  is 
attached  to  a  membrane  covering  the  oval  window.  It  must 
also  be  noted  that  in  the  transmission  of  vibrations  of  the  mem- 

brana tympani  to  the  fluid  in  the  labyrinth  or  internal  ear, 
through  the  oval  window,  the  chain  of  ossicles  vibrates  as  a  whole 
and  acts  efficiently,  although  its  length  may  be  only  a  fraction 
of  the  wave-length  of  the  sound  transmitted.  The  chain  is  a 
lever  in  which  the  handle  of  the  malleus  forms  the  long  arm, 
the  fulcrum  is  where  the  short  process  of  the  incus  abuts  against 
the  wall  of  the  tympanum,  while  the  long  process  of  the  incus, 
carrying  the  stapes,  forms  the  short  arm.  The  mechanism  is  a 
lever  of  the  second  order.  Measurements  show  that  the  ratio 

of  the  lengths  of  the  two  arms  is  as  1-5:1;  the  ratio  of  the 
resulting  force  at  the  stapes  is  therefore  as  1:1-5;  while  the 
amplitudes  of  the  movements  at  the  tip  of  the  handle  of  the 
malleus  and  the  stapes  is  as  1-5:1.  Hence,  while  there  is  a 
diminution  in  amplitude  there  is  a  gain  in  power,  and  thus  the 
pressures  are  conveyed  with  great  efficiency  from  the  membrana 
tympani  to  the  labyrinth,  while  the  amplitude  of  the  oscillation 
is  diminished  so  as  to  be  adapted  to  the  small  capacity  of  the 
labyrinth.  As  the  drum-head  is  nearly  twenty  times  greater  in 
area  than  the  membrane  covering  the  oval  window,  with  which 
the  base  of  the  stapes  is  connected,  the  energy  of  the  movements 
of  the  membrana  tympani  is  concentrated  on  an  area  twenty 
times  smaller;  hence  the  pressure  is  increased  thirtyfold 

(1-5X20)  when  it  acts  at  the  base  of  the  stapes.  Experiments 
on  the  human  ear  have  shown  that  the  movement  of  greatest 
amplitude  was  at  the  tip  of  the  handle  of  the  malleus,  0-76  mm.; 
the  movement  of  the  tip  of  the  long  arm  process  of  the  incus 
was  0-21  mm.;  while  the  greatest  amplitude  at  the  base  of  the 
stapes  was  only  -07  id  mm.  Other  observations  have  shown, 
the  movements  at  the  stapes  to  have  a  still  smaller  amplitude, 
varying  from  o-coi  to  0-032  mm.  With  tones  of  feeble  intensity 
the  movements  must  be  almost  infinitesimal.  There  may  also 
be  very  minute  transverse  movements  at  the  base  of  the  stapes. 

3.  Transmission  in  the  Internal  Ear. — The  internal  ear  is 
composed  of  the  labyrinth,  formed  of  the  vestibule  or  central 
part,  the  semicircular  canals,  and  the  cochlea,  each  of  which 
consists  of  an  osseous  and  a  membranous  portion.  The  osseous 
labyrinth  may  be  regarded  as  an  osseous  mould  in  the  petrous 
portion  of  the  temporal  bone,  lined  by  tesselated  endothelium, 
and  containing  a  small  quantity  of  fluid  called  the  pcrilymph. 
In  this  mould,  partially  surrounded  by,  and  to  some  extent 
floating  in,  this  fluid,  there  is  the  membranous  labyrinth,  in 
certain  parts  of  which  we  find  the  terminal  apparatus  in  connexion 
with  the  auditory  nerve,  immersed  in  another  fluid  called  the 
endolymph.  The  membranous  labyrinth  consists  of  a  vestibular 
portion  formed  by  two  small  sac-like  dilatations,  called  the 
saccule  and  the  utricle,  the  latter  of  which  communicates  with  the 
semicircular  canals  by  five  openings.  Each  canal  consists  of 

a  tube,  bulging  out  at  each  extremity  so  as  to  form  the  so-called 
ampulla,  in  which,  on  a  projecting  ridge,  called  the  crista  acuslica, 
there  are  cells  bearing  long  auditory  hairs,  which  are  the  peripheral 
end-organs  of  the  vestibular  branches  of  the  auditory  nerve. 
The  cochlear  division  of  the  membranous  labyrinth  consists  of 
the  ductus  cochlearis,  a  tube  of  triangular  form  fitting  in  between 
the  two  cavities  in  the  cochlea,  called  the  scala  vestibuli,  because 
it  commences  in  the  vestibule,  and  the  scala  tympani,  because  it 
ends  in  the  tympanum,  at  the  round  window.  These  two  scalae 
communicate  at  the  apex  of  the  cochlea.  The  roof  of  the  ductus 
cochlearis  is  formed  by  a  thin  membrane  called  the  membrane 
of  Reissner,  while  its  floor  consists  of  the  basilar  membrane, 
on  which  we  find  the  remarkable  organ  ofCorti,  which  constitutes 
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the  terminal  organ  of  the  cochlear  division  of  the  auditory 
nerve.  It  is  sufficient  to  state  here  that  this  organ  consists 
essentially  of  an  arrangement  of  epithelial  cells  bearing  hairs 
which  are  in  communication  with  the  terminal  filaments  of  this 
portion  of  the  auditory  nerve,  and  that  groups  of  these  hairs 
pass  through  holes  in  a  closely  investing  membrane,  membrana 
reticidaris,  which  may  act  as  a  damping  apparatus,  so  as  quickly 
to  stop  their  movements.  The  ductus  cochlearis  and  the  two 
scalae  are  filled  with  fluid.  Sonorous  vibrations  may  reach  the 

fluid  in  the  labyrinth  by  three  different  ways — (i)  by  the  osseous 
walls  of  the  labyrinth,  (2)  by  the  air  in  the  tympanum  and  the 
round  window,  and  (3)  by  the  base  of  the  stapes  inserted  into 
the  oval  window. 

When  the  head  is  plunged  into  water,  or  brought  into  direct 
contact  with  any  vibrating  body,  vibrations  must  be  transmitted 
directly.  Vibrations  of  the  air  in  the  mouth  and  in  the  nasal 
passages  are  also  communicated  directly  to  the  walls  of  the 
cranium,  and  thus  pass  to  the  labyrinth.  In  like  manner,  we 
may  experience  auditive  sensations,  such  as  blowing,  rubbing 
and  hissing  sounds,  due  to  muscular  contraction  or  to  the  passage 
of  blood  in  vessels  close  to  the  auditory  organ.  It  is  doubtful 
whether  any  vibrations  are  communicated  to  the  fluid  in  the 
labyrinth  by  the  round  window.  Vibrations  which  cause  hearing 
are  communicated  by  the  chain  of  bones.  When  the  base  of  the 

stirrup  is  pushed  into  the  oval  window,  the  pressure  in  the  laby- 
rinth increases,  and,  as  the  only  mobile  part  of  the  wall  of  the 

labyrinth  is  the  membrane  covering  the  round  window,  this 
membrane  is  forced  outwards;  when  the  base  of  the  stirrup 
moves  outwards  a  reverse  action  takes  place.  Thus  the  fluid 
of  the  labyrinth  receives  a  series  of  pulses  isochronous  with  the 
movements  of  the  base  of  the  stirrup,  and  these  pulses  affect 
the  terminal  apparatus  in  connexion  with  the  auditory  nerve. 

The  sacs  of  the  internal  ear,  known  as  the  utricle  and  saccule, 
receive  the  impulses  of  the  base  of  the  stapes.  They  are  organs 
connected  with  the  perception  of  sounds  as  sounds,  without 
reference  to  pitch  or  quality.  For  the  analysis  of  tone  a  cochlea 
is  necessary.  Even  in  mammals  all  the  parts  of  the  ear  may 
be  destroyed  or  affected  by  disease,  except  these  sacs,  without 
causing  complete  deafness. 

It  has  been  suggested  by  Lee  (Amer.  Jour,  of  Physiol.  vol.  i. 
No.  i,  p.  128)  that  in  fishes  the  sac  has  nothing  to  do  with 
hearing,  but  serves  for  the  perception  of  movements,  such  as 
those  of  rotation  and  translation  through  space,  movements  much 
coarser  than  those  that  form  the  physical  basis  of  sound.  He 
considers,  also,  that  as  fishes,  with  few  exceptions,  are  dumb, 
they  are  also  deaf.  In  the  fish  there  are  peculiar  organs  along  the 
lateral  line  which  are  known  to  be  connected  with  the  perception 
of  movements  of  the  body  as  a  whole,  and  Beard  (Zool.  Anz. 

Leipzig,  1884,  Bd.  vii.  S.  140)  has  attempted  to  trace  a  phylo- 
genetic  connexion  between  the  sacs  of  the  internal  ear  and  the 
organs  in  the  lateral  line.  According  to  this  view,  when  animals 
became  air-breathers,  a  part  of  the  ear  (the  papilla  acustica 
basilaris)  was  gradually  evolved  for  the  perception  of  delicate 
vibrations  of  sound.  (See  EQUILIBRIUM.) 

It  is  by  means  of  the  cochlea  that  we  discriminate  pitch, 
hear  beats,  and  are  affected  by  quality  of  tone. 

Since  the  size  of  the  membranous  labyrinth  is  so  small,  measur- 
ing, in  man,  not  more  than  5  in.  in  length  by  |  in.  in  diameter 

at  its  widest  part,  and  since  it  is  a  chamber  consisting  partly  of 
conduits  of  very  irregular  form,  it  is  impossible  to  state  accurately 
the  course  of  vibrations  transmitted  to  it  by  impulses  com- 

municated from  the  base  of  the  stirrup.  In  the  cochlea  vibrations 
must  pass  from  the  saccule  along  the  scala  vestibuli  to  the  apex, 
thus  affecting  the  membrane  of  Reissner,  which  forms  its  roof; 
then,  passing  through  the  opening  at  the  apex  (the  helicotrema) , 
they  must  descend  by  the  scala  tympani  to  the  round  window, 
and  affect  in  their  passage  the  membrana  basilaris,  on  which  the 
organ  of  Corti  is  situated.  From  the  round  window  impulses 
must  be  reflected  backwards,  but  how  they  affect  the  advancing 
impulses  is  not  known.  But  the  problem  is  even  more  complex 
when  we  take  into  account  the  fact  that  impulses  are  trans- 

mitted simultaneously  to  the  utricle  and  to  the  semicircular 

canals  communicating  with  it  by  five  openings.  The  mode  of 
action  of  these  vibrations  or  impulses  upon  the  nervous  termina- 

tions is  still  unknown ;  but  to  appreciate  critically  the  hypothesis 
which  has  been  advanced  to  explain  it,  it  is  necessary,  in  the  first 
place,  to  refer  to  some  of  the  general  characters  of  auditory 
sensation. 

4.  General  Characters  of  Auditory  Sensations. — Certain  con- 
ditions are  necessary  for  excitation  of  the  auditory  nerve  sufficient 

to  produce  a  sensation.  In  the  first  place,  the  vibrations  must 
have  a  certain  amplitude  and  energy;  if  too  feeble,  no  impression 
will  be  produced. 

Various  physicists  have  attempted  to  measure  the  sensitiveness 
of  the  ear  by  estimating  the  amplitude  of  the  molecular  move- 

ments necessary  to  call  forth  the  feeblest  audible  sound.  Thus 
A.  Topler  and  L.  Boltzmann,  on  data  founded  on  experiments 
with  organ  pipes,  state  that  the  ear  is  affected  by  vibrations 
of  molecules  of  the  air  not  more  in  amplitude  than  -0004  mm. 
at  the  ear,  or  o-i  of  the  wave-length  of  green  light,  and  that  the 
energy  of  such  a  vibration  on  the  drum-head  is  not  more  than 

•5^3  billionth  kilog.,  or  i^th  of  that  produced  upon  an  equal 
surface  of  the  retina  by  a  single  candle  at  the  same  distance 
(Ann.  d.  Phys.  u.  Chem.,  Leipzig.  1870,  Bd.  cxli.  S.  321).  Lord 
Rayleigh,  by  two  other  methods,  arrived  at  the  conclusion 

"  that  the  streams  of  energy  required  to  influence  the  eye  and  ear 
are  of  the  same  order  of  magnitude."  He  estimated  the  ampli- 

tude of  the  movement  of  the  aerial  particles,  with  a  sound  just 
audible,  as  less  than  the  ten-millionth  of  a  centimetre,  and  the 
energy  emitted  when  the  sound  was  first  becoming  audible,  at 

42-1  ergs  per  second.  He  also  states  that  in  considering  the 
amplitude  or  condensation  in  progressive  aerial  waves,  at  a 

distance  of  27-4  metres  from  a  tuning-fork,  the  maximum  con- 

densation was  =  6-oXio~9  cm.,  a  result  showing  "that  the  ear 
is  able  to  recognize  the  addition  or  subtraction  of  densities  far 

less  than  those  to  be  found  in  our  highest  vacua  "  (Proc.  Roy. 
Soc.,  1877,  vol.  xxvi.  p.  248;  Land.  Edin.  and  Dub.  Phil.  Mag., 
1894,  vol.  xxxviii.  p.  366). 

In  the  next  place,  vibrations  must  have  a  certain  duration  to 
be  perceived;  and  lastly,  to  excite  a  sensation  of  a  continuous 
musical  sound,  a  certain  number  of  impulses  must  occur  in  a  given 
interval  of  time.  The  lower  limit  is  about  30,  and  the  upper 
about  30,000  vibrations  per  second.  Below  30,  the  individual 
impulses  may  be  observed,  and  above  30,000  few  ears  can  detect 
any  sound  at  all.  The  extreme  upper  limit  is  not  more  than 
35,000  vibrations  per  second.  Auditory  sensations  are  of  two 
kinds — noises  and  musical  sounds.  Noises  are  caused  by 
impulses  which  are  not  regular  in  intensity  or  duration,  or  are 
not  periodic,  or  they  may  be  caused  by  a  series  of  musical  sounds 
occurring  instantaneously  so  as  to  produce  discords,  as  when  we 
place  our  hand  at  random  on  the  key-board  of  a  piano.  Musical 
tones  are  produced  by  periodic  and  regular  vibrations.  In  musical 

sounds  three  characters  are  prominent — intensity,  pitch  and 
quality.  Intensity  depends  on  the  amplitude  of  the  vibration, 
and  a  greater  or  lesser  amplitude  of  the  vibration  will  cause  a 
corresponding  movement  of  the  transmitting  apparatus,  and  a 
corresponding  intensity  of  excitation  of  the  terminal  apparatus. 
Pitch,  as  a  sensation,  depends  on  the  length  of  time  in  which 
a  single  vibration  is  executed,  or,  in  other  words,  the  number 
of  vibrations  in  a  given  interval  of  time.  The  ear  is  capable  of 
appreciating  the  relative  pitch  or  height  of  a  sound  as  compared 
with  another,  although  it  may  not  ascertain  precisely  the  absolute 
pitch  of  a  sound.  What  we  call  an  acute  or  high  tone  is  produced 
by  a  large  number  of  vibrations,  while  a  grave  or  low  tone  is 
caused  by  few.  The  musical  tones  which  can  be  used  with 
advantage  range  between  40  and  4000  vibrations  per  second, 
extending  thus  from  6  to  7  octaves.  According  to  E.  H.  Weber, 
practised  musicians  can  perceive  a  difference  of  pitch  amounting 
to  only  the  •jVth  of  a  semitone,  but  this  is  far  beyond  average 
attainment.  In  a  few  individuals,  and  especially  in  early  life, 
there  may  be  an  appreciation  of  absolute  pitch.  Quality  or  timbre 
(or  Klang)  is  that  peculiar  characteristic  of  a  musical  sound  by 

which  we  may  identify  it  as  proceeding  from  a  particular  instru- 
ment or  from  a  particular  human  voice.  It  depends  on  the  fact 
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that  many  waves  of  sound  that  reach  the  ear  are  compound  wave 
systems,  built  up  of  constituent  waves,  each  of  which  is  capable  of 
exciting  a  sensation  of  a  simple  tone  if  it  be  singled  out  and 
reinforced  by  a  resonator  (see  SOUND),  and  which  may  sometimes 
be  heard  without  a  resonator,  after  special  practice  and  tuition. 
Thus  it  appears  that  the  ear  must  have  some  arrangement  by  which 
it  resolves  every  wave  system,  however  complex,  into  simple 
pendular  vibrations.  When  we  listen  to  a  sound  of  any  quality 
we  recognize  that  it  is  of  a  certain  pitch.  This  depends  on  the 
number  of  vibrations  of  one  tone,  predominant  in  intensity  over 
the  others,  called  the  fundamental  or  ground  tone,  or  first  partial 
tone.  The  quality,  or  timbre,  depends  on  the  number  and 
intensity  of  other  tones  added  to  it.  These  are  termed  harmonic 

or  partial  tones,  and  they  are  related  to  the  first  partial  or  funda- 
mental tone  in  a  very  simple  manner,  being  multiples  of  the 

fundamental  tone:  thus — 

Upper  Partials  or  Harmonics. 
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When  a  simple  tone,  or  one  free  from  partials,  is  heard,  it 
gives  rise  to  a  simple,  soft,  somewhat  insipid  sensation,  as  may 
be  obtained  by  blowing  across  the  mouth  of  an  open  bottle  or 
by  a  tuning-fork.  The  lower  partials  added  to  the  fundamental 
tone  give  softness  combined  with  richness;  while  the  higher, 
especially  if  they  be  very  high,  produce  a  brilliant  and  thrilling 
effect,  as  is  caused  by  the  brass  instruments  of  an  orchestra. 
Such  being  the  facts,  how  may  they  be  explained  physiologically  ? 

Little  is  yet  known  regarding  the  mode  of  action  of  the  vibra- 
tions of  the  fluid  in  the  labyrinth  upon  the  terminal  apparatus 

connected  with  the  auditory  nerve.  There  can  be  no  doubt 
that  it  is  a  mechanical  action,  a  communication  of  impulses  to 
delicate  hair-like  processes,  by  the  movements  of  which  the 
nervous  filaments  are  irritated.  In  the  human  ear  it  has  been 
estimated  that  there  are  about  3000  small  arches  formed  by  the 
rods  of  Corti.  Each  arch  rests  on  the  basilar  membrane,  and 
supports  rows  of  cells  having  minute  hair-like  processes.  It 
would  appear  also  that  the  filaments  of  the  auditory  nerve 
terminate  in  the  basilar  membrane,  and  possibly  they  may  be 
connected  with  the  hair-cells.  At  one  time  it  was  supposed  by 
Helmholtz  that  these  fibres  of  Corti  were  elastic  and  that  they 
were  tuned  for  particular  sounds,  so  as  to  form  a  regular  series 
corresponding  to  all  the  tones  audible  to  the  human  ear.  Thus 
2800  fibres  distributed  over  the  tones  of  seven  octaves  would  give 
400  fibres  for  each  octave,  or  nearly  33  for  a  semitone.  Helmholtz 
put  forward  the  hypothesis  that,  when  a  pendular  vibration 
reaches  the  ear,  it  excites  by  sympathetic  vibration  the  fibre  of 
Corti  which  is  tuned  for  its  proper  number  of  vibrations.  If, 
then,  different  fibres  are  tuned  to  tones  of  different  pitch,  it  is 
evident  that  we  have  here  a  mechanism  which,  by  exciting 
different  nerve  fibres,  will  give  rise  to  sensations  of  pitch.  When 
the  vibration  is  not  simple  but  compound,  in  consequence  of  the 
blending  of  vibrations  corresponding  to  various  harmonics  or 
partial  tones,  the  ear  has  the  power  of  resolving  this  compound 
vibration  into  its  elements.  It  can  orjy  do  so  by  different  fibres 

responding  to  the  constituent  vibrations  of  the  sound — one  for 
the  fundamental  tone  being  stronger,  and  giving  the  sensation 
of  a  particular  pitch  to  the  sound,  and  the  others,  corresponding 
to  the  upper  partial  tones,  being  weaker,  and  causing  undefined 
sensations,  which  are  so  blended  together  in  consciousness  as  to 
terminate  in  a  complex  sensation  of  a  tone  of  a  certain  quality 
or  timbre.  It  would  appear  at  first  sight  that  33  fibres  of  Corti 
for  a  semitone  are  not  sufficient  to  enable  us  to  detect  all  the 

gradations  of  pitch  in  that  interval,  since,  as  has  been  stated 

above,  trained  musicians  may  distinguish  a  difference  of  i^j-th 
of  a  semitone.  To  meet  this  difficulty,  Helmholtz  stated  that  if 
a  sound  is  produced,  the  pitch  of  which  may  be  supposed  to  come 
between  two  adjacent  fibres  of  Corti,  both  of  these  will  be  set 
into  sympathetic  vibration,  but  the  one  which  comes  nearest 
to  the  pitch  of  the  sound  will  vibrate  with  greater  intensity  than 

the  other,  and  that  consequently  the  pitch  of  that  sound  would  be 
thus  appreciated.  These  theoretical  views  of  Helmholtz  have 
derived  much  support  from  experiments  of  V.  Hensen,  who 
observed  that  certain  hairs  on  the  antennae  of  My  sis,  a  Crustacean, 
when  seen  with  a  low  microscopic  power,  vibrated  with  certain 
tones  produced  by  a  keyed  horn.  It  was  seen  that  certain  tones 
of  the  horn  set  some  hairs  into  strong  vibration,  and  other  tones 
other  hairs.  Each  hair  responded  also  to  several  tones  of  the 
horn.  Thus  one  hair  responded  strongly  to  d%  and  d'#,  more 
weakly  to  g,  and  very  weakly  to  G.  It  was  probably  tuned  to 
some  pitch  between  d"  and  d"%.  (Studien  iiber  das  Cehororgan der  Dccapoden,  Leipzig,  1863.) 

Histological  researches  have  led  to  a  modification  of  this 
hypothesis.  It  has  been  found  that  the  rods  or  arches  of  Corti 
are  stiff  structures,  not  adapted  for  vibrating,  but  apparently 
constituting  a  support  for  the  hair-cells.  It  is  also  known  that 
there  are  no  rods  of  Corti  in  the  cochlea  of  birds,  which  are 
capable  nevertheless  of  appreciating  pitch.  Hensen  and  Helm- 

holtz suggested  the  view  that  not  only  may  the  segments  of  the 
membrana  basilaris  be  stretched  more  in  the  radial  than  in  the 
longitudinal  direction,  but  different  segments  may  be  stretched 
radially  with  different  degrees  of  tension  so  as  to  resemble  a 
series  of  tense  strings  of  gradually  increasing  length.  Each 
string  would  then  respond  to  a  vibration  of  a  particular  pitch 
communicated  to  it  by  the  hair-cells.  The  exact  mechanism 
of  the  hair-cells  and  of  the  membrana  reticularis,  which  looks 
like  a  damping  apparatus,  is  unknown. 

5.  Physiological   Characters   of   Auditory   Sensation. — Under 
ordinary  circumstances  auditory  sensations  are  referred  to  the 
outer  world.     When  we  hear  a  sound,  we  associate  it  with  some 
external  cause,  and  it  appears  to  originate  in  a  particular  place 
or  to  come  in  a  particular  direction.     This  feeling  of  exteriority 
of  sound  seems  to  require  transmission  through  the  membrana 
tympani.     Sounds  which  are  sent  through  the  walls  of  the 
cranium,  as  when  the  head  is  immersed  in,  and  the  external 
auditory  canals  are  filled  with,  water,  appear  to  originate  in 
the  body  itself. 

An  auditory  sensation  lasts  a  short  time  after  the  cessation 
of  the  exciting  cause,  so  that  a  number  of  separate  vibrations, 
each  capable  of  exciting  a  distinct  sensation  if  heard  alone, 
may  succeed  each  other  so  rapidly  that  they  are  fused  into  a 
single  sensation.  If  we  listen  to  the  puffs  of  a  syren,  or  to 
vibrating  tongues  of  low  pitch,  the  single  sensation  is  usually 
produced  by  about  30  or  35  vibrations  per  second;  but  when 
we  listen  to  beats  of  considerable  intensity,  produced  by  two 
adjacent  tones  of  sufficiently  high  pitch,  the  ear  may  follow 
as  many  as  132  intermissions  per  second. 

The  sensibility  of  the  ear  for  sounds  of  different  pitch  is  not 
the  same.  It  is  more  sensitive  for  acute  than  for  grave  sounds, 
and  it  is  probable  that  the  maximum  degree  of  acuteness  is  for 
sounds  produced  by  about  3000  vibrations  per  second,  that 

is  near  /a5^.  Sensibility  as  to  pitch  varies  much  with  the 
individual.  Thus  some  musicians  may  detect  a  difference  of 
roVffth  of  the  total  number  of  vibrations,  while  other  persons 
may  have  difficulty  in  appreciating  a  semitone. 

6.  Analytical  Power  of  the  Ear. — When  we  listen  to  a  compound 
tone,  we  have  the  power  of  picking  out  these  partials  from  the 
general  mass  of  sound.     It  is  known  that  the  frequencies  of  the 
partials  as  compared  with  that  of  the  fundamental  tone  are  simple 
multiples  of  the  frequency  of  the  fundamental,  and  also  that  physic- 

ally the  waves  of  the  partials  so  blend  with  each  other  as  to  produce 
waves  of  very  complicated  forms.     Yet  the  ear,  or  the  ear  and  the 
brain  together,   can   resolve  this  complicated  wave-form  into  its 
constituents,  and  this  is  done  more  easily  if  we  listen  to  the  sound 
with  resonators,  the  pitch  of  which  corresponds,  or  nearly  corre- 

sponds, to  the  frequencies  of  the  partials.    Much  discussion  has  taken 
place  as  to  how  the  ear  accomplishes  this  analysis.     All  are  agreed 
that  there  is  a  complicated  apparatus  in  the  cochlea  which  may 
serve  this  purpose;  but  while  some  arc  of  opinion  that  this  structure 
is  sufficient,  others  hold  that  the  analysis  takes  place  in  the  brain. 
When  a  complicated  wave  falls  on  the  drum-head,  it  must  move  out 
and  in  in  a  way  corresponding  to  the  variations  of  pressure,  and  these 
variations  will,  in  a  single  vibration,  depend  on  the  greater  or  less 
degree  of  complexity  of  the  wave.     Thus  a  single  tone  will  cause  a 
movement  like  that  of  a  pendulum,  a  simple  pendular  vibration, 
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while  a  complex  tone,  although  occurring  in  the  same  duration  of 
time,  will  cause  the  drum-head  to  move  out  and  in  in  a  much  more 
complicated  manner.  The  complex  movement  will  be  conveyed  to 
the  base  of  the  stapes,  thence  to  the  vestibule,  and  thence  to  the 
cochlea,  in  which  we  find  the  ductus  cochlearis  containing  the  organ 
of  Cord.  It  is  to  be  noted  also  that  the  parts  in  the  cochlea  are  so 
small  as  to  constitute  only  a  fraction  of  the  wave-length  of  most 
tones  audible  to  the  human  ear.  Now  it  is  evident  that  the  cochlea 
must  act  either  as  a  whole,  all  the  nerve  fibres  being  affected  by  any 
variations  of  pressure,  or  the  nerve  fibres  may  have  a  selective  action, 
each  fibre  being  excited  by  a  wave  of  a  definite  period,  or  there  may 
exist  small  vibratile  bodies  between  the  nerve  filaments  and  the 
pressures  sent  into  the  organ.  The  last  hypothesis  gives  the  most 
rational  explanation  of  the  phenomena,  and  on  it  is  founded  a  theory 
generally  accepted  and  associated  with  the  names  of  Thomas 
Young  and  Hermann  Helmholtz.  It  may  be  shortly  stated  as 
follows : — 

"  (i)  In  the  cochlea  there  are  vibrators,  tuned  to  frequencies 
within  the  limits  of  hearing,  say  from  30  to  40,000  or  50,000  vibs. 
per  second.  (2)  Each  vibrator  is  capable  of  exciting  its  appropriate 
nerve  filament  or  filaments,  so  that  a  nervous  impulse,  correspond- 

ing to  the  frequency  of  the  vibrator,  is  transmitted  to  the  brain — 
not  corresponding  necessarily,  as  regards  the  number  of  nervous 
impulses,  but  in  such  a  way  that  when  the  impulses  along  a  particular 
nerve  filament  reach  the  brain,  a  state  of  consciousness  is  aroused 
which  does  correspond  with  the  number  of  the  physical  stimuli 
and  with  the  period  of  the  auditory  vibrator.  (3)  The  mass  of 
each  vibrator  is  such  that  it  will  be  easily  set  in  motion,  and  after 
the  stimulus  has  ceased  it  will  readily  come  to  rest.  (4)  Damping 
arrangements  exist  in  the  ear,  so  as  quickly  to  extinguish  movements 
of  the  vibrators.  (5)  If  a  simple  tone  falls  on  the  ear,  there  is  a 
pendular  movement  of  the  base  of  the  stapes,  which  will  affect 
all  the  parts,  causing  them  to  move;  but  any  part  whose  natural 
period  is  nearly  the  same  as  that  of  the  sound  will  respond  on  the 
principle  of  sympathetic  resonance,  a  particular  nerve  filament  or 
nerve  filaments  will  be  affected,  and  a  sensation  of  a  tone  of  definite 
pitch  will  be  experienced,  thus  accounting  for  discrimination  in 
pitch.  (6)  Intensity  or  loudness  will  depend  on  the  amplitude  of 
movement  of  the  vibrating  body,  and  consequently  on  the  intensity 
of  nerve  stimulation.  (7)  If  a  compound  wave  of  pressure  be  com- 

municated by  the  base  of  the  stapes,  it  will  be  resolved  into  its 
constituents  by  the  vibrators  corresponding  to  tones  existing  in  it, 
each  picking  out  its  appropriate  portion  of  the  wave,  and  thus 
irritating  corresponding  nerve  filaments,  so  that  nervous  impulses 
are  transmitted  to  the  brain,  where  they  are  fused  in  such  a  way  as 
to  give  rise  to  a  sensation  of  a  particular  quality  or  character, 
but  still  so  imperfectly  fused  that  each  constituent,  by  a  strong  effort 

of  attention,  may  be  specially  recognized  "  (article  "  Ear,"  by 
M'Kendrick,  Schafer's  Text-Book,  he.  cit.). The  structure  of  the  ductus  cochlearis  meets  the  demands  of  this 
theory,  it  is  highly  differentiated,  and  it  can  be  shown  that  in  it 
there  are  a  sufficient  number  of  elements  to  account  for  the  delicate 
appreciation  of  pitch  possessed  by  the  human  ear,  and  on  the  basis 
that  the  highly  trained  ear  of  a  violinist  can  detect  a  difference  of 

s^th  of  a  semitone  (M'Kendrick,  Trans.  Roy.  Soc.  Ed.,  1896,  vol. 
xxxviii.  p.  780;  also  Schafer's  Text-Book,  loc.  cit.).  Measurements of  the  cochlea  have  also  shown  such  differentiation  as  to  make  it 
difficult  to  imagine  that  it  can  act  as  a  whole.  A  much  less  complex 
organ  might  have  served  this  purpose  (M'Kendrick,  op.  cit.).  The following  table,  given  by  Retzius  (Das  Gehororgan  der  Wirbelthiere, 
Bd.  ii.  S.  356),  shows  differentiations  in  the  cochlea  of  man,  the  cat 
and  the  rabbit,  all  of  which  no  doubt  hear  tones,  although  in  all 
probability  they  have  very  different  powers  of  discrimination: — 

Man.       Cat.       Rabbit. 
Ear-teeth      .... 
Holes  in  habenula  for  nerves 

Inner  rods  of  Corti's  organ 
Outer  rods  of  Corti's  organ 
Inner  hair-cells  (one  row) 
Outer  hair-cells  (several  rows) 
Fibres  in  basilar  membrane 

7.  Dissonance. — The  theory  can  also  be  used  to  explain  dissonance. 
When  two  tones  sufficiently  near  in  pitch  are  simultaneously  sounded, 
beats  are  produced.  If  the  beats  are  few  in  number  they  can  be 
counted,  because  they  give  rise  to  separate  and  distinct  sensations; 
but  if  they  are  numerous  they  blend  so  as  to  give  roughness  or  dis- 

sonance to  the  interval.  The  roughness  or  dissonance  is  most  dis- 
agreeable with  about  33  beats  falling  on  the  ear  per  second.  When 

two  compound  tones  are  sounded,  say  a  minor  third  on  a  harmonium 
in  the  lower  part  of  the  keyboard,  then  we  have  beats  not  only 
between  the  primaries,  but  also  between  the  upper  partials  of  each 
of  the  primaries.  The  beating  distance  may,  for  tones  of  medium 
pitch,  be  fixed  at  about  a  nvnor  third,  but  this  interval  will  expand 
for  intervals  on  low  tones  and  contract  for  intervals  on  high  ones. 
This  explains  why  the  same  interval  in  the  lower  part  of  the  scale 
may  give  slow  beats  that  are  not  disagreeable,  while  in  the  higher 
part  it  may  cause  harsh  and  unpleasant  dissonance.  The  partials 
up  to  the  seventh  are  beyond  beating  distance,  but  above  this  they 
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come  close  together.  Consequently  instruments  (such  as  tongues, 
or  reeds)  that  abound  in  upper  partials  cause  an  intolerable  dissonance 
if  one  of  the  primaries  is  slightly  out  of  tune.  Some  intervals  are 
pleasant  and  satisfying  when  produced  on  instruments  having  few 
partials  in  their  tones.  These  are  concords.  Others  are  less  so, 
and  they  may  give  rise  to  an  uncomfortable  sensation.  These  are 
discords.  In  this  way  unison,  {,  minor  third  f,  major  third  !j, 
fourth  J,  fifth  I,  minor  sixth  g,  major  sixth  £  and  octave  f ,  are  all 
concords;  while  a  second  §,  minor  seventh  *f  and  major  seventh  >/, 
are  discords.  Helmholtz  compares  the  sensation  of  dissonance  to 
that  of  a  flickering  light  on  the  eye.  "  Something  similar  I  have 
found  to  be  produced  by  simultaneously  stimulating  the  skin,  or 
margin  of  the  lips,  by  bristles  attached  to  tuning-forks  giving  forth 
beats.  If  the  frequency  of  the  forks  is  great,  the  sensation  is  that 
of  a  most  disagreeable  tickling.  It  may  be  that  the  instinctive  effort 
at  analysis  of  tones  close  in  pitch  causes  the  disagreeable  sensation  " 
(Schafer's  Text-Book,  op.  cit.  p.  1187). 

8.  Other  Theories. — In  1865  Rennie  objected  to  the  analysis 
theory,  and  urged  that  the  cochlea  acted  as  a  whole  (Ztschr.  f.  rat. 
Med.,  Dritte  Reihe,  Bd.  xxiv.  Heft  I,  S.  12-64).  This  view  was 
revived  by  Voltolini  (Virchow's  Archiv,  Bd.  c.  S.  27)  some  years 
later,  and  in  1886  it  was  urged  by  E.  Rutherford  (Rep.  Brit.  Assoc. 
Ad.  Sc.,  1886),  who  compared  the  action  of  the  cochlea  to  that  of 
a  telephone  plate.  According  to  this  theory,  all  the  hairs  of  the 
auditory  cells  vibrate  to  every  note,  and  the  hair-cells  transform 
sound  vibrations  into  nerve  vibrations  or  impulses,  similar  in  fre- 

quency, amplitude  and  character  to  the  sound  vibrations.  There 
is  no  analysis  in  the  peripheral  organ.  A.  D.  Waller,  in  1891  (Proc. 
Physiol.  Soc.,  Jan.  20,  1891)  suggested  that  the  basilar  membrane 
as  a  whole  vibrates  to  every  note,  thus  repeating  the  vibrations  of 
the  membrana  tympani;  and  since  the  hair-cells  move  with  the 
basilar  membrane,  they  produce  what  may  be  called  pressure  patterns 
against  the  tectorial  membranes,  and  filaments  of  the  auditory  nerve 
are  stimulated  by  these  pressures.  Waller  admits  a  certain  degree 
of  peripheral  analysis,  but  he  relegates  ultimate  analysis  to  the  brain. 
These  theories,  dispensing  with  peripheral  analysis,  leave  out  of 
account  the  highly  complex  structure  of  the  cochlea,  or,  in  other 
words,  they  assign  to  that  structure  a  comparatively  simple  function 
which  could  be  performed  by  a  simple  membrane  capable  of  vibrating. 
We  find  that  the  cochlea  becomes  more  elaborate  as  we  ascend  the 
scale  of  animals,  until  in  man,  who  possesses  greater  powers  of 
analysis  than  any  other  being,  the  number  of  hair-cells,  fibres  of  the 
basilar  membrane  and  arches  of  Corti  are  all  much  increased  in 

number  (see  Retzius's  table,  supra).  The  principle  of  sympathetic 
resonance  appears,  therefore,  to  offer  the  most  likely  solution  of  the 
problem.  Hurst's  view  is  that  with  each  movement  of  the  stapes 
a  wave  is  generated  which  travels  up  the  scala  vestibuli,  through 
the  helicotrema  into  the  scala  tympani  and  down  the  latter  to  the 
fenestra  rotunda.  The  wave,  however,  is  not  merely  a  movement 
of  the  basilar  membrane,  but  an  actual  movement  of  fluid  or  a 
transmission  of  pressure.  As  the  one  wave  ascends  while  the  other 
descends,  a  pressure  of  the  basilar  membrane  occurs  at  the  point 
where  they  meet;  this  causes  the  basilar  membrane  to  move  to- 

wards the  tectorial  membrane,  forcing  this  membrane  suddenly 
against  the  apices  of  the  hair-cells,  thus  irritating  the  nerves.  The 
point  at  which  the  waves  meet  will  depend  on  the  time  interval 

between  the  waves  (Hurst,  "  A  New  Theory  of  Hearing,"  Trans. Biol.  Soc.  Liverpool,  1895,  vol.  ix.  p.  321).  More  recently  Max  Mayer 
has  advanced  a  theory  somewhat  similar.  He  supposes  that  with 
each  movement  of  the  stapes  corresponding  to  a  vibration,  a  wave 
travels  up  the  scala  vestibuli,  pressing  the  basilar  membrane  down- 

wards. As  it  meets  with  resistance  in  passing  upwards,  its  amplitude 
therefore  diminishes,  and  in  this  way  the  distance  up  the  scala 
through  which  the  wave  progresses  will  be  determined  by  its  ampli- 

tude. The  wave  in  its  progress  irritates  a  certain  number  of  nerve 
terminations,  consequently  feeble  tones  will  irritate  only  those  nerve 
fibres  that  are  near  the  fenestra  ovalis,  while  stronger  tones  will  pass 
farther  up  and  irritate  a  larger  number  of  nerve  fibres  the  same 
number  of  times  per  unit  of  time.  Pitch,  according  to  this  view, 
depends  on  the  number  of  stimuli  per  second,  while  loudness  depends 
on  the  number  of  nerve  fibres  irritated.  Mayer  also  applies  the 
theory  to  the  explanation  of  the  powers  of  the  cochlea  as  an  analyser, 
by  supposing  that  with  a  compound  tone  these  are  at  maxima  and 
minima  of  stimulation.  As  the  compound  wave  travels  up  the  scala, 
portions  of  the  wave  corresponding  to  maxima  and  minima  die  away 
in  consecutive  series,  until  only  a  maximum  and  minimum  are  left ; 
and,  finally,  as  the  wave  travels  farther,  these  also  disappear.  With 
each  maximum  and  minimum  different  parts  of  the  basilar  membrane 
are  affected,  and  affected  a  different  number  of  times  per  second, 
according  to  the  frequencies  of  the  partials  existing  in  the  compound 
tone.  Thus  with  a  fifth,  2  :  3,  there  are  three  maxima  and  three 
minima ;  but  the  compound  tone  is  resolved  into  three  tones  having 
vibration  frequencies  in  the  ratio  of  3  :  2  :  I.  According  to  Mayer, 
we  actually  hear  when  a  fifth  is  sounded  tones  of  the  relationship  of 
3:2:1,  the  last  (l)  being  the  differential  tone.  He  holds,  also,  that 
combinational  tones  are  entirely  subjective  (Max  Mayer,  Ztschr.  f. 
Psych,  und  Phys.  d.  Sinnesorgane,  Leipzig,  Bd.  xvi.  and  xvii. ;  also 
Verhandl.  d.  physiolog.  Gesellsch.  zu  Berlin,  Feb.  18,  1898,  S.  49). 
Two  fatal  objections  can  be  urged  to  these  theories,  namely,  first,  it 
is  impossible  to  conceive  of  minute  waves  following  each  other  in 



HEARING 

127 

rapid  succession  in  the  minute  tubes  forming  the  scalae — the  length 
of  the  scala  being  only  a  very  small  part  of  the  wave-length  of  the 
sound;  and,  secondly,  neither  theory  takes  into  account  the  differ- 

entiation of  structure  found  in  the  epithelium  of  the  organ  of  Corti. 
Each  push  in  and  out  of  the  base  of  the  stapes  must  cause  a  move- 

ment of  the  fluid,  or  a  pressure,  in  the  scalae  as  a  whole. 
There  are  difficulties  in  the  way  of  applying  the  resonance  theory 

to  the  perception  of  noises.  Noises  have  pitch,  and  also  each  noise 
has  a  special  character;  if  so,  if  the  noise  is  analysed  into  its  con- 

stituents, why  is  it  that  it  seems  impossible  to  analyse  a  noise, 
or  to  perceive  any  musical  element  in  it  ?  Helmholtz  assumed  that 
a  sound  is  noisy  when  the  wave  is  irregular  in  rhythm,  and  he 
suggested  that  the  crista  and  macula  acustica,  structures  that  exist 
.not  in  the  cochlea  but  in  the  vestibule,  have  to  do  with  the  per- 

ception of  noise.  These  structures,  however,  are  concerned  rather 
in  the  sense  of  the  perception  of  equilibrium  than  of  sound  (see 
EQUILIBRIUM). 

9.  Hitherto  we  have  considered  only  the  audition  of  a  single 
sound,  but  it  is  possible  also  to  have  simultaneous  auditive  sensa- 

tions, as  in  musical  harmony.  It  is' difficult  to  ascertain  what  is  the 
limit  beyond  which  distinct  auditory  sensations  may  be  perceiyed. 
We  have  in  listening  to  an  orchestra  a  multiplicity  of  sensations 
which  produces  a  total  effect,  while,  at  the  same  time,  we  can  with 
ease  single  out  and  notice  attentively  the  tones  of  one  or  two  special 
instruments.  Thus  the  pleasure  of  music  may  arise  partly 
from  listening  to  simultaneous,  and  partly  from  tha  effect  of 
contrast  or  suggestion  in  passing  through  successive,  auditory 
sensations. 

The '  principles  of  harmony  belong  to  the  subject  of  music  (see 
HARMONY),  but  it  is  necessary  here  briefly  to  refer  to  these  from  the 
physiological  point  of  view.  If  two  musical  sounds  reach  the  ear 
at  the  same  moment,  an  agreeable  or  disagreeable  sensation  is 
experienced,  which  may  be  termed  a  concord  or  a  discord,  and  it  can 
be  shown  by  experiment  with  the  syren  that  this  depends  upon  the 
vibrational  numbers  of  the  two  tones.  The  octave  (i  :  2),  the 
twelfth  (l  :  3)  and  double  octave  (i  :  4)  are  absolutely  consonant 
sounds;  the  fifth  (2  :  3)  is  said  to  be  perfectly  consonant;  then 
follow,  in  the  direction  of  dissonance,  the  fourth  (3  : 4),  major  sixth 
(3  :  5).  major  third  (4  :  5),  minor  sixth  (5  :  8)  and  the  minor  third 
(5  : 6).  Helmholtz  has  attempted  to  account  for  this  by  the  appli- 

cation of  his  theory  of  beats. 
Beats  are  observed  when  two  sounds  of  nearly  the  same  pitch  are 

produced  together,  and  the  number  of  beats  per  second  is  equal  to 
the  difference  of  the  number  of  vibrations  of  the  two  sounds.  Beats 
give  rise  to  a  peculiarly  disagreeable  intermittent  sensation.  The 
maximum  roughness  of  beats  is  attained  by  33  per  second;  beyond 
132  per  second,  the  individual  impulses  are  blended  into  one  uniform 
auditory  sensation.  When  two  notes  are  sounded,  say  on  a  piano, 
not  only  may  the  first,  fundamental  or  prime  tones  beat,  but  partial 
tones  of  each  of  the  primaries  may  beat  also,  and  as  the  difference 
of  pitch  of  two  simultaneous  sounds  augments,  the  number  of  beats, 
both  of  prime  tones  and  of  harmonics,  augments  also.  The  physio- 

logical effect  of  beats,  though  these  may  not  be  individually  dis- 
tinguishable, is  to  give  roughness  to  the  ear.  If  harmonics  or  partial 

tones  of  prime  tones  coincide,  there  are  no  beats;  if  they  do  not 
coincide,  the  beats  produced  will  give  a  character  of  roughness  to 
the  interval.  Thus  in  the  octave  and  twelfth,  all  the  partial  tones 
of  the  acute  sound  coincide  with  the  partial  tones  of  the  grave 
sound;  in  the  fourth,  major  sixth  and  major  third,  only  two  pairs 
of  the  partial  tones  coincide,  while  in  the  minor  sixth,  minor  third 
and  minor  seventh  only  one  pair  of  the  harmonics  coincide. 

It  is  possible  by  means  of  beats  to  measure  the  sensitiveness  of 
the  ear  by  determining  the  smallest  difference  in  pitch  that  may 
give  rise  to  a  beat.  In  no  part  of  the  scale  can  a  difference  smaller 
than  O'2  vibration  per  second  be  distinguished.  The  sensitiveness 
varies  with  pitch.  Thus  at  120  vibs.  per  second  0-4  vib.  per  second, 
at  500  about  0-3  vib.  per  second,  and  at  1000,  0-5  vib.  per  second 
can  be  distinguished.  This  is  a  remarkable  illustration  of  the 
sensitiveness  of  the  ear.  When  tones  of  low  pitch  are  produced 
that  do  not  rapidly  die  away,  as  by  sounding  heavy  tuning-forks, 
not  only  may  the  beats  be  perceived  corresponding  to  the  difference 
between  the  frequencies  of  the  forks,  but  also  other  sets  of  beats. 
Thus,  if  the  two  tones  have  frequencies  of  40  and  74,  a  two-order 
beat  may  be  heard,  one  haying  a  frequency  of  34  and  the  other 
of  6,  as  74 -1-40  =  i +a  positive  remainder  of  34,  and  74-1-40  =  2-6, 
or  80-74,  a  negative  remainder  of  6.  The  lower  beat  is  heard  most 
distinctly  when  the  number  is  less  than  half  the  frequency  of  the 
lower  primary,  and  the  upper  when  the  number  is  greater.  The  beats 
we  have  been  considering  are  produced  when  two  notes  are  sounded 
slightly  differing  in  frequency,  or  at  all  events  their  frequencies  are 
not  so  great  as  those  of  two  notes  separated  by  a  musical  interval, 
such  as  an  octave  or  a  fifth.  But  Lord  Kelvin  has  shown  that  beats 
may  also  be  produced  on  slightly  inharmonious  musical  intervals 
(Proc.  Roy.  Soc.  Ed.  1878,  vol.  ix.  p.  602).  Thus,  take  two  tuning- 
forks,  w<2  =  256  and  M/3  =  5I2;  slightly  flatten  ut3  so  as  to  make  its 
frequency  510,  and  we  hear,  not  a  roughness  corresponding  to  254 
beats,  but  a  slow  beat  of  2  per  second.  The  sensation  also  passes 
through  a  cycle,  the  beats  now  sounding  loudly  and  fading  away  in 
intensity,  again  sounding  loudly,  and  so  on.  One  might  suppose  that 
the  beat  occurred  between  510  (the  frequency  of  ut3  flattened)  and 

512,  the  first  partial  of  utt,  namely  uta,  but  this  is  not  so,  as  the  beat 
is  most  audible  when  utt  is  sounded  feebly.  In  a  similar  way,  beats 
may  be  produced  on  the  approximate  harmonies  2:3,  3:4,  4:5, 
5  :  6,  6  :  7,  7  :  8,  I  :  3,  3  :  5,  and  beats  may  even  be  produced  on  the 
major  chord  4:5:6  by  sounding  uta,  mis,  sol3,  with  soli  or  mis 

slightly  flattened,  "  when  a  peculiar  beat  will  be  heard  as  if  a  wheel 
were  being  turned  against  a  surface,  one  small  part  of  which  was 

rougher  than  the  rest."  These  beats  on  imperfect  harmonies 
appear  to  indicate  that  the  ear  does  distinguish  between  an  increase 
of  pressure  on  the  drum-head  and  a  diminution,  or  between  a  push 
and  a  pull,  or,  in  other  words,  that  it  is  affected  by  phase.  This 
was  denied  by  Helmholtz. 

10.  Beat  Tones. — Considerable  difference  of  opinion  exists  as  to 
whether  beats  can  blend  so  as  to  give  a  sensation  of  tone;  but 
R.  Konig,  by  using  pure  tones  of  high  pitch,  has  settled  the  question. 
These  tones  were  produced  by  large  tuning-forks.    Thus  M/6  =  2O48 
and  ̂ 6  =  2304.     Then  the  beat  tone  is  ̂ 3  =  256  (2304-2048).     If 
we  strike  the  two  forks,  ut3  sounds  as  a  grave  or  lower  beat  tone. 
Again,    «26  =  2O48    and    $16=3840.      Then     (2048)2-3840=256,    a 
negative  remainder,  ut3,  as  before,  and  when  both  forks  are  sounded 
ut3  will  be  heard.    Again,  ute  =  2048  and  sol,  =  3072,  and  3072-2048  = 
1024,  or  utt,,  which  will  be  distinctly  heard  when  ute   and  sole,  are 

sounded    (Konig,    Quelques   experiences   d'acoustique,    Paris,    1882, 
p.  87). 

11.  Combination  Tones. — Frequently,  when  two  tones  are  sounded, 
not  only  do  we  hear  the  compound  sound,  from  which  we  can  pick 
out  the  constituent  tones,  but  we  may  hear  other  tones,  one  of 
which  is  lower  in  pitch  than  the  lowest  primary,  and  the  other 
is   higher  in   pitch   than   the   higher  primary.     These,   known   as 
combination  tones,  are  of  two  classes:  differential  tones,  in  which 
the  frequency  is  the  difference  of  the  frequencies  of  the  generating 
tones,   and  summational  tones,   having  a  frequency   which  is  the 
sum  of  the  frequencies  of  the  tones  producing  them.     Differential 
tones,  first  noticed  by  Sorge  about  1740,  are  easily  heard.     Thus 
an  interval  of  a  fifth,  2:3,  gives  a  differential  tone  I ,  that  is,  an  octave 
below  2;  a  fourth,  3:4,  gives  I,  a  twelfth  below  3;  a  major  third, 
4  :  5i  gives  i,  two  octaves  below  4;  a  minor  third,  5:6,  gives  I,  two 
octaves  and  a  major  third  below  5;   a  major  sixth,  3:5,  gives  2, 
that  is,  a  fifth  below  3 ;  and  a  minor  sixth,  5  :  8,  gives  3,  that  is, 
a  major  sixth  below  5.    Summational  tones,  first  noticed  by  Helm- 

holtz, are  so  difficult  to  hear  that  much  controversy  has  taken 
place  as  to  their  very  existence.     Some  have  contended  that  they 
are  produced  by  beats.     It  appears  to  be  proved  physically  that 
they  may  exist  in  the  air  outside  of  the  ear.     Further  differential 
tones  may  be  generated  in  the, middle  ear.     Helmholtz  also  demon- 

strated their  independent  existence,  and  he  states  that  "  whenever the  vibrations  of  the  air  or  of  other  elastic  bodies,  which  are  set  in 
motion  at  the  same  time  by  two  generating  simple  tones,  are  so 
powerful  that  they  can  no  longer  be  considered  infinitely  small, 
mathematical  theory  shows  that  vibrations  of  the  air  must  arise 
which  have  the  same  vibrational  numbers  as  the  combination  tones  " 
(Helmholtz,  Sensations  of  Tone,  p.  235).     The  importance  of  these 
combinational  tones  in  the  theory  of  hearing  is  obvious.     If  the  ear 
can  only  analyse  compound  waves  into  simple  pendular  vibrations 
of  a  certain  order  (simple  multiples  of  the  prime  tone),  how  can  it 
detect  combinational  tones,  which  dp  not  belong  to  that  order  ? 
Again,  if   such  tones  are  purely  subjective  and  only  exist  in  the 
mind  of  the  listener,  the  fact  would  be  fatal  to  the  resonance  theory. 
There  can  be  no  doubt,  however,  that  the  ear,  in  dealing  with 
them,  vibrates  in  some  part  of  its  mechanism  with  each  generator, 
while  it  also  is  affected  by  the  combinational  tone  itself,  according  to 
its  frequency. 

12.  Hearing  with  two  ears  does  not  appear  materially  to  influence 
auditive  sensation,  but  probably  the  two  organs  are  enabled,  not 

only  to  correct  each  other's  errors,  but  also  to  aid  us  in  determin- 
ing the  locality  in  which  a  sound  originates.     It  is  asserted  by 

G.  T.  Fechner  that  one  ear  may  perceive  the  same  tone  at  a  slightly 
higher  pitch  than  the  other,  but  this  may  probably  be  due  to  some 
slight  pathological  condition  in  one  ear.     If  two  tones,  produced  by 
two  tuning-forks,  of  equal  pitch,  are  produced  one  near  each  ear, 
there  is  a  uniform  single  sensation;  if  one  of  the  tuning-forks  be 
made  to  revolve  round  its  axis  in  such  a  way  that  its  tone  increases 
and  diminishes  in  intensity,  neither  fork  is  heard  continuously,  but 
both  sound  alternately,  the  fixed  one  being  only  audible  when  the 
revolving  one  is  not.     It  is  difficult  to  decide  whether  excitations 
of  corresponding  elements  in  the  two  ears  can  be  distinguished  from 
each  other.     It  is  probable  that  the  resulting  sensations  may  be 
distinguished,  provided  one  of  the  generating  tones  differs  from  the 
other  in  intensity  or  quality,  although  it  may  be  the  same  in  pitch. 
Our  judgment  as  to  the  direction  of  sounds  is  formed  mainly  from 
the  different  degrees  of  intensity  with  which  they  are  heard  by  two 
ears.     Lord   Rayleigh  states  that  diffraction  of  the  sound-waves 
will  occur  as  they  pass  round  the  head  to  the  ear  farthest  from  the 
source  of  sound;  thus  partial  tones  will  reach  the  two  ears  with 
different   intensities,    and    thus   quality  of   tone    may   be   affected 
(Trans.  Music.  Soc.,  London,  1876).    Silvanus  P.  Thompson  advo- 

cates   a    similar    view,    and     he    shows    that    the    direction    of   a 
complex    tone    can    be    more    accurately    determined    than     the 
direction  of  a  simple  tone,  especially  if  it  be  of  low  pitch  (Phil. 
Mag.,  1882).  (J-  G.  M.) 
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HEARN,  LAFCADIO  (1850-1904),  author  of  books  about 
Japan,  was  born  on  the  27th  of  June  1850  in  Leucadia  (pro- 

nounced Lefcadia,  whence  his  name,  which  was  one  adopted 
by  himself),  one  of  the  Greek  Ionian  Islands.  He  was  the  son 

of  Surgeon-major  Charles  Hearn,  of  King's  County,  Ireland, 
who,  during  the  English  occupation  of  the  Ionian  Islands,  was 
stationed  there,  and  who  married  a  Greek  wife.  Artistic  and 

rather  bohemian  tastes  were  in  Lafcadio  Hearn's  blood.  His 
father's  brother  Richard  was  at  one  time  a  well-known  member 
of  the  Barbizon  set  of  artists,  though  he  made  no  mark  as  a 
painter  through  his  lack  of  energy.  Young  Hearn  had  rather  a 
casual  education,  but  was  for  a  time  (1865)  at  Ushaw  Roman 
Catholic  College,  Durham.  The  religious  faith  in  which  he  was 
brought  up  was,  however,  soon  lost;  and  at  nineteen,  being 
thrown  on  his  own  resources,  he  went  to  America  and  at  first 
picked  up  a  living  in  the  lower  grades  of  newspaper  work.  The 
details  are  obscure,  but  he  continued  to  occupy  himself  with 

journalism  and  with  out-of-the-way  observation  and  reading, 
and  meanwhile  his  erratic,  romantic  and  rather  morbid  idio- 

syncrasies developed.  He  was  for  some  time  in  New  Orleans, 
writing  for  the  Times  Democrat,  and  was  sent  by  that  paper 
for  two  years  as  correspondent  to  the  West  Indies,  where  he  gath- 

ered material  for  his  Two  Years  in  the  French  West  Indies  (1890). 
At  last,  in  1891,  he  went  to  Japan  with  a  commission  as  a  news- 

paper correspondent,  which  was  quickly  broken  off.  But  here 
he  found  his  true  sphere.  The  list  of  his  books  on  Japanese 
subjects  tells  its  own  tale:  Glimpses  of  Unfamiliar  Japan 
(1894);  Out  of  the  East  (1895);  Kokoro  (1896);  Gleanings  in 
Buddha  Fields  (1897);  Exotics  and  Retrospections  (1898);  In 
Ghostly  Japan  (1899);  Shadowings  (1900);  A  Japanese 
Miscellany  (1901);  Kotto  (1902);  Japanese  Fairy  Tales  and 
Kwaidan  (1903),  and  (published  just  after  his  death)  Japan, 
an  Attempt  at  Interpretation  (1904),  a  study  full  of  knowledge 
and  insight.  He  became  a  teacher  of  English  at  the  Uni- 

versity of  Tokyo,  and  soon  fell  completely  under  the  spell 
of  Japanese  ideas.  He  married  a  Japanese  wife,  became  a 
naturalized  Japanese  under  the  name  of  Yakumo  Koizumi,  and 
adopted  the  Buddhist  religion.  For  the  last  two  years  of  his  life 
(he  died  on  the  26th  of  September  1904)  his  health  was  failing, 
and  he  was  deprived  of  his  lecturership  at  the  University.  But 
he  had  gradually  become  known  to  the  world  at  large  by  the 
originality,  power  and  literary  charm  of  his  writings.  This 
wayward  bohemian  genius,  who  had  seen  life  in  so  many  climes, 
and  turned  from  Roman  Catholic  to  atheist  and  then  to  Buddhist, 

was  curiously  qualified,  among  all  those  who  were  "  interpreting  " 
the  new  and  the  old  Japan  to  the  Western  world,  to  see  it  with 
unfettered  understanding,  and  to  express  its  life  and  thought 

with  most  intimate  and  most  artistic  sincerity.  Lafcadio  Hearn's 
books  were  indeed  unique  for  their  day  in  the  literature  about 
Japan,  in  their  combination  of  real  knowledge  with  a  literary 
art  which  is  often  exquisite. 

See  Elizabeth  Bisland,  The  Life  and  Letters  of  Lafcadio  Hearn 
(2  vols.,  1906);  G.  M.  Gould,  Concerning  Lafcadio  Hearn  (1908). 

HEARNE,  SAMUEL  (1745-1792),  English  explorer,  was  born 
in  London.  In  1756  he  entered  the  navy,  and  was  some  time 

with  Lord  Hood;  at  the  end  of  the  Seven  Years'  War  (1763) 
he  took  service  with  the  Hudson's  Bay  Company.  In  1768  he 
examined  portions  of  the  Hudson's  Bay  coasts  with  a  view  to 
improving  the  cod  fishery,  and  in  1760-1772  he  was  employed 
in  north-western  discovery,  searching  especially  for  certain 
copper  mines  described  by  Indians.  His  first  attempt  (from 
the  6th  of  November  1769)  failed  through  the  desertion  of  his 
Indians;  his  second  (from  the  23rd  of  February  1770)  through 
the  breaking  of  his  quadrant;  but  in  his  third  (December  1770 
to  June  1772)  he  was  successful,  not  only  discovering  the  copper 
of  the  Coppermine  river  basin,  but  tracing  this  river  to  the 
Arctic  Ocean.  He  reappeared  at  Fort  Prince  of  Wales  on  the 
30th  of  June  1772.  Becoming  governor  of  this  fort  in  1775, 
he  was  taken  prisoner  by  the  French  under  La  Perouse  in  1782. 
He  returned  to  England  in  1787  and  died  there  in  1792. 

See  his  posthumous  Journey  from  Prince  of  Wales  Fort  in  Hudson's 
'Bay  to  the  Northern  Ocean  (London,  1795). 

HEARNE,  THOMAS  (1678-1735),  English  antiquary,  was 
born  in  July  1678  at  Littlefield  Green  in  the  parish  of  White 
Waltham,  Berkshire.  Having  received  his  early  education  from 
his  father,  George  Hearne,  the  parish  clerk,  he  showed  such  taste 
for  study  that  a  wealthy  neighbour,  Francis  Cherry  of  Shottes- 
brooke  (c.  1665-1713),  a  celebrated  nonjuror,  interested  himself 
in  the  boy,  and  sent  him  to  the  school  at  Bray  "  on  purpose  to 
learn  the  Latin  tongue."'  Soon  Cherry  took  him  into  his  own 
house,  and  his  education  was  continued  at  Bray  until  Easter 
1696,  when  he  matriculated  at  St  Edmund  Hall,  Oxford.  At 
the  university  he  attracted  the  attention  of  Dr  John  Mill  (1645- 
1707),  the  principal  of  St  Edmund  Hall,  who  employed  him  to 
compare  manuscripts  and  in  other  ways.  Having  taken  the 
degree  of  B.A.  in  1699  he  was  made  assistant  keeper  of  the 
Bodleian  Library,  where  he  worked  on  the  catalogue  of  books, 
and  in  1712  he  was  appointed  second  keeper.  In  1715  Hearne 
was  elected  architypographus  and  esquire  bedell  in  civil  law 
in  the  university,  but  objection  having  been  made  to  his  holding 
this  office  together  with  that  of  second  librarian,  he  resigned 
it  in  the  same  year.  As  a  nonjuror  he  refused  to  take  the  oaths 
of  allegiance  to  King  George  I.,  and  early  in  1716  he  was  deprived 
of  his  librarianship.  However  he  continued  to  reside  in  Oxford, 
and  occupied  himself  in  editing  the  English  chroniclers.  Having 
refused  several  important  academical  positions,  including  the 
librarianship  of  the  Bodleian  and  the  Camden  professorship  of 
ancient  history,  rather  than  take  the  oaths,  he  died  on  the  roth 
of  June  1735. 

Hearne's  most  important  work  was  done  as  editor  of  many  of 
the  English  chroniclers,  and  until  the  appearance  of  the  "  Rolls  "scries 
his  editions  were  in  many  cases  the  only  ones  extant.  Very  carefully 
prepared,  they  were,  and  indeed  are  still,  of  the  greatest  value  to 
historical  students.  Perhaps  the  most  important  of  a  long  list  are: 

Benedict  of  Peterborough's  (Benedictus  Abbas)  De  vita  et  gestis 
Henrici  II.  et  Ricardi  I.  (1735);  John  of  Fordun's  Scotichronicon 
(1722);  the  monk  of  Evesham's  Historia  vitae  et  regni  Ricardi  II. 
(1729);  Robert  Mannyng's  translation  of  Peter  Langtoft's  Chronicle (1725);  the  work  of  Thomas  Otterbourne  and  John  Whethamstede 
as  Duo  rerum  Anglicarum  scriptores  veleres  (1732);  Robert  of 

Gloucester's  Chronicle  (1724);  J.  Sprptt's  Chronica  (1719);  the Vita  et  gesta  Henrici  V.,  wrongly  attributed  to  Thomas  Elmham 

(1727);  Titus  Livy's  Vita  Henrici  V.  (1716);  Walter  of  Heming- 
burgh's  Chronicon  (1731);  and  William  of  Newburgh's  Histcria 
rerum  Anglicarum  (1719).  He  also  edited  John  Leland's  Itinerary 
(1710-1712)  and  the  same  author's  Collectanea  (1715);  W.  Camden's A  nnales  rerum  A  nglicarum  et  Hibernicarum  regnante  Elizabetha  (1717); 

Sir  John  Spelman's  Life  of  Alfred  (1709);  and  W.  Roper's  Life  of 
Sir  Thomas  More  (1716).  He  brought  out  an  edition  of  Livy  (1708) ; 

one  of  Pliny's  Epistolae  et  panegyricus  (1703);  and  one  of  the  Acts 
of  the  Apostles  (1715).  Among  his  other  compilations  may  be 
mentioned:  Ductor  historicus,  a  Short  System  of  Universal  History 
(1704,  1705,  1714,  1724);  A  Collection  of  Curious  Discourses  by 
Eminent  Antiquaries  (1720);  and  Reliquiae  Bodleianae  (1703). 

Hearne  left  his  manuscripts  to  William  Bedford,  who  sold  them  to 
Dr  Richard  Rawlinson,  who  in  his  turn  bequeathed  them  to  the 
Bodleian.  Two  volumes  of  extracts  from  his  voluminous  diary 
were  published  by  Philip  Bliss  (Oxford,  1857),  and  afterwards  an 
enlarged  edition  in  three  volumes  appeared  (London,  1869).  A  large 
part  of  his  diary  entitled  Remarks  and  Collections,  1705—1714,  edited 
by  C.  E.  Doble  and  D.  W.  Rannie,  has  been  published  by  the  Oxford 
Historical  Society  (1885-1898).  Bibliotheca  Hearniana,  excerpts 
from  the  catalogue  of  Hearne's  library,  has  been  edited  by  B. Botfield  (1848). 

See  Impartial  Memorials  of  the  Life  and  Writings  of  Thomas  Hearne 
by  several  hands  (1736) ;  and  W.  D.  Macray,  Annals  of  the  Bodleian 

Library  (1890).  Hearne's  autobiography  is  published  in  W.  Huddes- 
ford's  Lives  of  Leland,  Hearne  and  Wood  (Oxford,  1772).  T.  Ouvry's 
Letters  addressed  to  Thomas  Hearne  has  been  privately  printed 
(London,  1874). 

HEARSE  (an  adaptation  of  Fr.  herse,  a  harrow,  from  Lat. 
hirpex,  hirpicem,  rake  or  harrow,  Greek  apira£),  a  vehicle  for 
the  conveyance  of  a  dead  body  at  a  funeral.  The  most  usual 
shape  is  a  four-wheeled  car,  with  a  roofed  and  enclosed  body, 
sometimes  with  glass  panels,  which  contains  the  coffin.  This  is 
the  only  current  use  of  the  word.  In  its  earlier  forms  it  is  usually 

found  as  "  herse,"  and  meant,  as  the  French  word  did,  a  harrow 
(q.v.).  It  was  then  applied  to  other  objects  resembling  a  harrow, 
following  the  French.  It  was  then  used  of  a  portcullis,  and  thus 

becomes  a  heraldic  term,  the  "  herse  "  being  frequently  borne 
as  a  "  charge,  "  as  in  the  arms  of  the  City  of  Westminster.  The 
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chief  application  of  the  word  is,  however,  -to  various  objects 
used  in  funeral  ceremonies.  A  "  herse  "  or  "  hearse  "  seems 
first  to  have  been  a  barrow-shaped  framework  of  wood,  to  hold 
lighted  tapers  and  decorations  placed  on  a  bier  or  coffin;  this 
later  developed  into  an  elaborate  pagoda-shaped  erection  of 
woodwork  or  metal  for  the  funerals  of  royal  or  other  distinguished 
persons.  This  held  banners,  candles,  armorial  bearings  and 
other  heraldic  devices.  Complimentary  verses  or  epitaphs 

were  often  attached  to  the  "  hearse."  An  elaborate  "  hearse  " 
was  designed  by  Inigo  Jones  for  the  funeral  of  James  I.  The 

"  hearse  "  is  also  found  as  a  permanent  erection  over  tombs. 
It  is  generally  made  of  iron  or  other  metal,  and  was  used, 
not  only  to  carry  lighted  candles,  but  also  for  the  support 
of  a  pall  during  the  funeral  ceremony.  There  is  a  brass 

"  hearse  "  in  the  Beauchamp  Chapel  at  Warwick  Castle,  and 
one  over  the  tomb  of  Robert  Marmion  and  his  wife  at  Tanfield 
Church  near  Ripon. 

HEART,  in  anatomy. — The  heart1  is  a  four-chambered 
muscular  bag,  which  lies  in  the  cavity  of  the  thorax  between 
the  two  lungs.  It  is  surrounded  by  another  bag,  the  pericardium, 
for  protective  and  lubricating  purposes  (see  COELOM  AND  SEROUS 
MEMBRANES).  Externally  the  heart  is  somewhat  conical,  its 
base  being  directed  upward,  backward  and  to  the  right,  its 
apex  downward,  forward  and  to  the  left.  In  transverse  section 
the  cone  is  flattened,  so  that  there  is  an  anterior  and  a  posterior 
surface  and  a  superior  and  inferior  border.  The  superior  border, 
running  obliquely  downward  and  to  the  left,  is  very  thick,  and 
so  gains  the  name  of  margo  obtusus,  while  the  inferior  border  is 
horizontal  and  sharp  and  is  called  margo  acutus  (see  fig.  i). 
The  divisions  between  the  four  chambers  of  the  heart  (namely, 
the  two  auricles  and  two  ventricles)  are  indicated  on  the  surface 
by  grooves,  and  when  these  are  followed  it  will  be  seen  that  the 

FIG.  I.  The  Thoracic  Viscera. — In  this  diagram  the  lungs  are 
turned  to  the  side,  and  the  pericardium  removed  to  display  the 

heart,  o,  upper,  a',  lower  lobe  of  left  lung;  b,  upper,  b',  middle, 
6',  lower  lobe  of  right  lung;  c,  trachea;  d,  arch  of  aorta;  e, 
superior  vena  cava;  /,  pulmonary  artery;  g,  left,  and  ft,  right 
auricle;  k,  right,  and  /,  left  ventricle;  m,  inferior  vena  cava;  n, 
descending  aorta;  I,  innominate  artery;  2,  right,  and  4,  left 
common  carotid  artery;  3,  right,  and  5,  left  subclayian  artery; 
6,  6,  right  and  left  innominate  vein;  7  and  9,  left  and  right  internal 
jugular  veins;  8  and  10,  left  and  right  subclavian  veins;  II,  12,  13, 
left  pulmonary  crtery,  bronchus  and  vein;  14, 15, 16,  right  pulmonary 
bronchus,  artery  and  vein ;  17  and  18,  left  and  right  coronary  arteries. 

right  auricle  and  ventricle  lie  on  the  front  and  right  side,  while 
the  left  auricle  and  ventricle  are  behind  and  on  the  left. 

The  right  auricle  is  situated  at  the  base  of  the  heart,  and  its 
outline  is  seen  on  looking  at  the  organ  from  in  front.  Into  the 

'In  O.  Eng.  heorte;  this  is  a  common  Teut.  word,  cf.  Dut.  hart, 
(j-er.  Herz,  Goth,  hairto;  related  by  root  are  Lat.  cor  and  Gr.  KapSla: 
ie  ultimate  root  i;  hard-,  to  quiver,  shake. 
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posterior  part  of  it  open  the  two  venae  cavae  (see  fig.  2),  the 
superior  (a)  above  and  the  inferior  (b)  below.  In  front  and  to  the 
left  of  the  superior  vena  cava  is  the  right  auricular  appendage  (e) 
which  overlaps  the 
front  of  the  root  of  the 
aorta,  while  running 
obliquely  from  the 
front  of  one  vena  cava 

to  the  other  is  a  shal- 
low groove  called  the 

sulcus  terminalis,  which 
indicates  the  original 
separation  between  the 
true  auricle  in  front 
and  the  sinus  venosus 
behind.  When  the 
auricle  is  opened  by 

turning  the  front  wall 
to  the  right  as  a  flap 
the  following  structures 
are  exposed: 

1.  A  muscular  ridge, 

called  the  crista  termin- 
alis,   corresponding   to 

the    sulcus    terminalis 
on    the   exterior. 

2.  A  series  of  ridges 

on  the  anterior  wall  FIG.  2.  Cavities  of  the  Right  Side  of  the 
Heart. — a,  superior,  and  b,  inferior  vena 
cava;  c,  arch  of  aorta;  d,  pulmonary 

artery ;  e,  right,  and/,  left  auricular  append- 
age; g,  fossa  ovalis;  h,  Eustachian  valve; 

k,  mouth  of  coronary  vein;  /,  m,  n,  cusps 
of  the  tricuspid  valve;  o,  o,  papillary 
muscles;  p,  semilunar  valve;  g,  corpus 

Arantii;  r,  lunula. 

and  in  the  appendage, 

running  downward 
from  the  last  and  at 

right  angles  to  it,  like 
the  teeth  of  a  comb; 
these  are  known  as 
musculi  pectinati. 

3.  The  orifice  of  the  superior  vena  cava  (fig.  2,  a)  at  the  upper 
and  back  part  of  the  chamber. 

4.  The  orifice  of  the  inferior  vena  cava  (fig.  2,  b)  at  the  lower 
and  back  part. 

5.  Attached  to  the  right  and  lower  margins  of  this  opening 
are  the  remains  of  the  Eustachian  valve  (fig.  2,  h),  which  in  the 
foetus  directs  the  blood  from  the  inferior  vena  cava,  through  the 
joramen  ovale,  into  the  left  auricle. 

6.  Below  and  to  the  left  of  this  is  the  opening  of  the  coronary 
sinus  (fig.  2,  k),  which  collects  most  of  the  veins  returning  blood 
from  the  substance  of  the  heart. 

7.  Guarding  this  opening  is  the  coronary  valve  or  valve  of Thebesius. 

8.  On  the  posterior  or  septal  wall,  between  the  two  auricles, 
is  an  oval  depression,  called  the  fossa  ovalis  (fig.  2,  g),  the  remains 
of  the  original  communication  between  the  two  auricles.     In 
about  a  quarter  of  all  normal  hearts  there  is  a  small  valvular 
communication  between  the  two  auricles  in  the  left  margin  of 

this  depression  (see  "  7th  Report  of  the  Committee  of  Collective 
Investigation,"  /.  Anal,  and  Phys.  vol.  xxxii.  p.  164). 

9.  The  annulus  ovalis  is  the  raised  margin  surrounding  this 
depression. 

10.  On  the  left  side,  opening  into  the  right  ventricle,  is  the 
right   auricula-ventricular   opening. 

n.  On  the  right  wall,  between  the  two  caval  openings,  may 
occasionally  be  seen  a  slight  eminence,  the  tubercle  of  Lower, 
which  is  supposed  to  separate  the  two  streams  of  blood  in  the embryo. 

12.  Scattered  all  over  the  auricular  wall  are  minute  depres- 
sions, the  foramina  Thebesii,  some  of  which  receive  small  veins 

from  the  substance  of  the  heart. 

The  right  ventricle  is  a  triangular  cavity  (see  fig.  2)  the  base  of 
which  is  largely  formed  by  the  auriculo-ventricular  orifice.  To 
the  left  cf  this  it  is  continued  up  into  the  root  of  the  pulmonary 
artery,  and  this  part  is  known  as  the  infundibulum.  Its  anterior 
wall  forms  part  of  the  anterior  surface  of  the  heart,  while  its 
posterior  wall  is  chiefly  formed  by  the  septum  ventriculorum, 

S 
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between  it  and  the  left  ventricle.  Its  lower  border  is  the  margo 
acutus  already  mentioned.  In  transverse  section  it  is  crescentic, 
since  the  septal  wall  bulges  into  its  cavity.  In  its  interior  the 
following  structures  are  seen: 

1.  The  tricuspid  valve  (fig.  2,  /,  m,  n)  guarding  against  reflux 
of  blood  into  the  right  auricle.     This  consists  of  a  short  cylindrical 
curtain  of  fibrous  tissue,  which  projects  into  the  ventricle  from 

the  margin  of  the  auriculo-ventricular  aperture,  while  from  its 
free  edge  three  triangular  flaps  hang  down,  the  bases  of  which 
touch  one  another.    These  cusps  are  spoken  of  as  septal,  marginal 
and  infundibular,  from  their  position. 

2.  The  chordae  tendineae  are  fine  fibrous  cords  which  fasten 

the  cusps  to  the  musculi  papillares  and  ventricular  wall,  and 
prevent  the  valve  being  turned  inside  out  when  the  ventricle 
contracts. 

3.  The  columnae  carneae  are  fleshy  columns,  and  are  of  three 
kinds.     The  first  are  attached  to  the  wall  of  the  ventricle  in 
their  whole  length  and  are  merely  sculptured  in  relief,  as  it  were; 
the  second  are  attached  by  both  ends  and  are  free  in  the  middle; 
while  the  third  are  known  as  the  musculi  papillares  and  are 
attached  by  one  end  to  the  ventricular  wall,  the  other  end  giving 
attachment  to  the  chordae  tendineae.     These  musculi  papillares 
are  grouped  into  three  bundles  (fig.  2,  0). 

4.  The  moderator  band  is  really  one  of  the  second  kind  of 
columnae  carneae  which  stretches  from  the  septal  to  the  anterior 
wall  of  the  ventricle. 

5.  The  pulmonary  valve   (fig.  2,  p)   at  the  opening  of  the 

pulmonary  artery  has  three  crescentiCj  pocket-like  cusps,  which, 
when  the  ventricle  is  filling,  completely  close  the  aperture,  but 
during  the  contraction  of  the  ventricle  fit  into  three  small  niches 
known  as  the  sinuses  of  Valsalva,  and  so  are  quite  out  of  the  way 
of  the  escaping  blood.     In  the  middle  of  the  free  margin  of  each 
is  a  small  knob  called  the  corpus  Arantii  (fig.  2, 17),  and  on  each 

side  of  this  a  thin  crescent-shaped  flap,  thelunula  (fig.  2,  r),  which 
is  only  made  of  two  layers  of  endocardium,  whereas  in  the  rest 
of  the  cusp  there  is  a  fibrous  backing  between  these  two  layers. 

The  left  auricle  is  situated  at  the  back  of  the  base  of  the  heart, 
behind  and  to  the  left  of  the  right  auricle.  Running  down  behind 
it  are  the  oesophagus  and  the  thoracic  aorta.  When  it  is  opened  it 
is  seen  to  have  a  much  lighter  colour  than  the  other  cavities, 
owing  to  the  greater  thickness  of  its  endocardium  obscuring  the 
red  muscle  beneath.  There  are  no  musculi  pectinati  except  in 
the  auricular  appendage.  The  openings  of  the  four  pulmonary, 
veins  are  placed  two  on  each  side  of  the  posterior  wall,  but 
sometimes  there  may  be  three  on  the  right  side,  and  only  one 
on  the  left.  On  the  septal  wall  is  a  small  depression  like  the 

mark  of  a  finger-nail,  which  corresponds  to  the  anterior  part  of 
the  fossa  ovalis  and  often  forms  a  valvular  communication  with 

the  right  auricle.  The  auriculo-ventricular  orifice  is  large  and 
oval,  and  is  directed  downward  and  to  the  left.  Foramina 
Thebesii  and  venae  minimae  cordis  are  found  in  this  auricle, 
as  in  the  right,  although  the  chamber  is  one  for  arterial  or 
oxidized  blood. 

At  the  lower  part  of  the  posterior  surface  of  the  unopened 

auricle,  lying  in  the  left  auriculo-ventricular  furrow,  is  the 
coronary  sinus,  which  receives  most  of  the  veins  returning  the 
blood  from  the  heart  substance;  these  are  the  right  and  left 
coronary  veins  at  each  extremity  and  the  posterior  and  left 
cardiac  veins  from  below.  One  small  vein,  called  the  oblique 
vein  of  Marshall,  runs  down  into  it  across  the  posterior  surface 
of  the  auricle,  from  below  the  left  lower  pulmonary  vein,  and 
is  of  morphological  interest. 

The  left  ventricle  is  conical,  the  base  being  above,  behind  and 
to  the  right,  while  the  apex  corresponds  to  the  apex  of  the  heart 
and  lies  opposite  the  fifth  intercostal  space,  33  in.  from  the  mid 

line.  The  following  structures  are  seen  inside  it: — 
1.  The  mitral  valve  guarding  the  auriculo-ventricular  opening 

has  the  same  arrangement  as  the  tricuspid,  already  described, 
save  that  there  are  only  two  cusps,  named  marginal  and  aortic, 
the  latter  of  which  is  the  larger. 

2.  The  chordae  tendineae  and  columnae  carneae  resemble 
those  of  the  right  ventricle,  though  there  are  only  two  bundles 

of  musculi  papillares  instead  of  three.  These  are  very  large. 
A  moderator  band  has  been  found  as  an  abnormality  (see 
/.  Anal,  and  Phys.  vol.  xxx.  p.  568). 

3.  The  aortic  valve  has  the  same  structure  as  the  pulmonary, 
though  the  cusps  are  more  massive.  From  the  anterior  and  left 
posterior  sinuses  of  Valsalva  the  coronary  arteries  arise.  That 
part  of  the  ventricle  just  below  the  aortic  valve,  corresponding 
to  the  infundibulum  on  the  right,  is  known  as  the  aortic  vestibule. 

The  walls  of  the  left  ventricle  are  three  times  as  thick  as  those 

of  the  right,  except  at  the  apex,  where  they  are  thinner.  The 
septum  ventriculorum  is  concave  towards  the  left  ventricle,  so 
that  a  transverse  section  of  that  cavity  is  nearly  circular.  The 
greater  part  of  it  has  nsarly  the  same  thickness  as  the  rest  of  the 
left  ventricular  wall  and  is  muscular,  but  a  small  portion  of  the 
upper  part  is  membranous  and  thin,  and  is  called  the  pars 
membranacea,  septi;  it  lies  between  the  aortic  and  pulmonary 
orifices. 

Structure  of  the  Heart. — The  arrangement  of  the  muscular 
fibres  of  the  heart  is  very  complicated  and  only  imperfectly 
known.  For  details  one  of  the  larger  manuals,  such  as  Cunning- 

ham's Anatomy  (London,  1910),  or  Gray's  Anatomy  (London, 
1 909) ,  should  be  consulted.  The  general  scheme  is  that  there  are 
superficial  fibres  common  to  the  two  auricles  and  two  ventricles 
and  deeper  fibres  for  each  cavity.  Until  recently  no  fibres  had 
been  traced  from  the  auricles  to  the  ventricles,  though  Gaskell 
predicted  that  these  would  ba  found,  and  the  credit  for  first 
demonstrating  them  is  due  to  Stanley  Kent,  their  details  having 
subsequently  been  worked  out  by  W.  His,  Junr.,  and  S.  Tawara. 
The  fibres  of  this  auriculo-ventricular  bundle  begin,  in  the  right 
auricle,  below  the  opening  of  the  coronary  sinus,  and  run  forward 
on  the  right  side  of  the  auricular  septum,  below  the  fossa  ovalis, 
and  close  to  the  auriculo-ventricular  septum.  Above  the  septal 
flap  of  the  tricuspid  valve  they  thicken  and  divide  into  two  main 

branches,  one  on  either  sid-e  of  the  ventricular  septum,  which  run 
down  to  the  bases  of  the  anterior  and  posterior  papillary  muscles, 
and  so  reach  the  walls  of  the  ventricle,  where  their  secondary 
branches  form  the  fibres  of  Purkinje.  The  bundle  is  best  seen 
in  the  hearts  of  young  Ruminants,  and  it  is  presumably  through 
it  that  the  wave  of  contraction  passes  from  the  auricles  to  the 
ventricles  (see  article  by  A.  Keith  and  M.  Flack,  Lancet,  nth  of 
August  1906,  p.  359). 

The  central  fibrous  body  is  a  triangular  mass  of  fibre-cartilage, 
situated  between  the  two  auriculo-ventricular  and  the  aortic 
orifices.  The  upper  part  of  the  septum  ventriculorum  blends 
with  it.  The  endocardium  is  a  delicate  layer  of  endothelial  cells 

backed  by  a  very  thin  layer  of  fibro-elastic  tissue ;  it  is  continuous 
with  the  endothelium  of  the  great  vessels  and  lines  the  whole  of 
the  cavities  of  the  heart. 

The  heart  is  roughly  about  the  size  of  the  closed  fist  and  weighs 
from  8  to  12  oz.;  it  continues  to  increase  in  size  up  to  about 
fifty  years  of  age,  but  the  increase  is  more  marked  in  the  male 
than  in  the  female.  Each  ventricle  holds  about  4  f.  oz.  of  blood, 
and  each  auricle  rather  less.  The  nerves  of  the  heart  are  derived 
from  the  vagus,  spinal  accessory  and  sympathetic,  through  the 
superficial  and  deep  cardiac  plexuses. 

Embryology. 

In  the  article  on  the  arteries  (q.v.)  the  formation  and  coal- 
escence of  the  two  primitive  ventral  aortas  to  form  the  heart  are 

noticed,  so  that  we  may  here  start  with  a  straight  median  tube 
lying  ventral  to  the  pharynx  and  being  prolonged  cephalad  into 
the  ventral  aortae  and  caudad  into  the  vitelline  veins.  This 
soon  shows  four  dilatations,  which,  from  the  tiil  towards  the 
head  end,  are  called  the  sinus  venosus,  ths  auricle,  the  ventricle 
and  the  truncus  1  arteriosus.  As  the  tubular  heart  grows  more 
rapidly  than  the  pericardium  which  contains  it,  ic  becomes  bent 
into  the  form  of  an  S  laid  on  its  side  (OT),  the  ventral  convexity 
being  the  ventricle  and  the  dorsal  the  auricle.  The  passage 
from  the  auricle  to  the  ventricle  is  known  as  the  auricular  canal, 
and  in  the  dorsal  and  ventral  parts  of  this  appear  two  thickenings 

1  This  is  often  called  bulbus  arteriosus,  but  it  will  be  seen  that 
the  term  is  used  rather  differently  in  comparative  anatomy. 
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known  as  endocardial  cushions,  which  approach  one  another  and 
leave  a  transverse  slit  between  them  (fig.  3,  E.G.).  Eventually 
these  two  cushions  fuse  in  the  middle  line,  obliterating  the 
central  part  of  the  slit,  while  the  lateral  parts  remain  as  the  two 
auriculo-ventricular  orifices;  this  fusion  is  known  as  the  septum 
intermedium.  From  the  bottom  (ventral  convexity)  of  the 
ventricle  an  antero-posterior  median  septum  grows  up,  which  is 

the    septum    inferius    or 
septum    ventriculorum 
(fig.   3,   V).     Posteriorly 
(caudally)     this    septum 
fuses   with    the    septum 

intermedium,    but    ante- 
riorly  it   is   free   at   the 

lower  part  of  the  truncus 
arteriosus.     On  referring 
to  the  development  of  the 
arteries  (see  ARTERIES)  it 
will  be  seen  that  another 

FIG.  3. — Formation  of  Septa.  Diagram     septum    starts     between 
of  the  formation  of  some  of  thi  septa  of    tne    [ast    two     pairs   of the  heart  (viewed  from  the  right  side). 
S.V.     Sinus  venosus. 
Au.      Auricle. 

aortic  arches  and  grows 
downward  (caudad)  until 

B.C.     Endocardial    cushions    forming  it  reaches  and  joins  with 
septum  intermedium.  the  septum  inferius  just 

V.        Septum  ventriculorum.  mentioned.     This  septum 
T.Ar.  Septum^aorticum  mtruncus  ar-  agrticum  (formed  by  two 
V.A.     Ventral  aorta.  ingrowths  from   the  wall 

of  the  vessel  which  fuse 
later)  becomes  twisted  in  such  a  way  that  the  right  ventricle 
is  continuous  with  the  last  pair  of  aortic  arches  (pulmonary 
artery),  while  the  left  ventricle  communicates  with  the  other 
arches  (the  permanent  ventral  aorta  and  its  branches);  it 
joins  the  septum  ventriculorum  in  the  upper  part  of  the 
ventricular  cavity  and  so  forms  the  pars  membranacea  septi 
(fig.  3,  T.  Ar). 

The  fate  of  the  sinus  venosus  and  auricle  must  now  be  followed. 

Into  the  former,  at  first,  only  the  two  vitelline  veins  open,  but 
later,  as  they  develop,  the  ducts  of  Cuvier  and  the  umbilical 
veins  join  in  (see  VEINS).  As  the  ducts  of  Cuvier  come  from 
each  side  the  sinus  spreads  out  to  meet  them  and  becomes 
transversely  elongated.  The  slight  constriction,  which  at  first 
is  the  only  separation  between  the  sinus  and  the  auricle,  becomes 
more  marked,  and  later  the  opening  is  into  the  right  part  of 
the  auricle,  and  is  guarded  by  two  valvular  folds  of  endocardium 
(the  venous  valves)  which  project  into  that  cavity,  and  are 
continuous  above  with  a  temporary  downgrowth  from  the 
roof,  known  as  the  septum  spurium.  Later  the  right  side  of  the 
sinus  enlarges,  and  so  does  the  right  part  of  the  aperture,  until 
the  back  part  of  the  right  side  of  the  auricle  and  the  right  part 
of  the  sinus  venosus  are  thrown  into  one,  and  the  only  remnants 
of  the  partition  are  the  crista  terminalis  and  the  Eustachian 
and  Thebesian  valves.  The  left  part  of  the  sinus  venosus, 
which  does  not  enlarge  at  the  same  rate  as  the  right  part,  remains 
as  the  coronary  sinus.  It  will  now  be  seen  why,  in  the  adult 
heart,  all  the  veins  which  open  into  the  right  auricle  open  into 
its  posterior  part,  behind  the  crista  terminalis.  The  septum 
spurium  has  been  referred  to  as  a  temporary  structure;  the 
real  division  between  the  two  auricles  occurs  at  a  later  date 
than  that  between  the  ventricles  and  to  the  left  of  the  septum 
spurium.  It  is  formed  by  two  partitions,  the  first  of  which, 
called  the  septum  primum,  grows  down  from  the  auricular  roof. 
At  first  it  does  not  quite  reach  the  endocardial  cushions  in  the 
auricular  canal,  already  mentioned,  but  leaves  a  gap,  called 
the  ostium  primum,  between.  This  has  nothing  to  do  with  the 
foramen  oiiale,  which  occurs  as  an  independent  perforation  higher 
up,  and  at  first  is  known  as  the  ostium  secundum.  When  it  is 
established  the  septum  primum  grows  down  and  meets  the 
endocardial  cushions,  and  so  the  ostium  primum  is  obliterated. 
The  septum  secundum  grows  down  on  the  right  of  the  septum 
primum  and  is  never  complete;  it  grows  round  and  largely 
overlaps  the  foramen  ovale  and  its  edges  form  the  annulus 

ovalis,  so  that,  in  the  later  months  of  foetal  life,  the  foramen 
ovale  is  a  valvular  opening,  the  floor  of  which  is  formed  by  the 
septum  primum  and  the  margins  by  the  septum  secundum. 
The  closure  of  the  foramen  is  brought  about  by  adhesion  of  the 
two  septa. 

The  pulmonary  veins  of  the  two  sides  at  first  join  one  another, 
dorsal  to  the  left  auricle,  and  open  into  that  cavity  by  a  single 
median  trunk,  but,  as  the  auricle  grows,  this  trunk  and  part  of 
the  right  and  left  veins  are  absorbed  into  its  cavity. 

The  mitral  and  tricuspid  valves  are  formed  by  the  shortening 
of  the  auricular  canal  which  becomes  telescoped  into  the  ventricle, 
and  the  cusps  are  the  remnants  of  this  telescoping  process. 

The  columnae  carneae  and  chordae  tendineae  are  the  remains 

of  a  spongy  network  which  originally  filled  the  cavity  of  the 

primary  ventricle. 
The  aortic  and  pulmonary  valves  are  laid  down  in  the  ventral 

aorta,  before  it  is  divided  into  aorta  and  pulmonary  artery, 
as  four  endocardial  cushions;  anterior,  posterior  and  two 
lateral.  The  septum  aorticum  cuts  the  latter  two  into  two,  so 
that  each  artery  has  the  rudiments  of  three  cusps. 

Abnormalities  of  the  heart  are  very  numerous,  and  can 
usually  be  explained  by  a  knowledge  of  its  development.  They 
often  cause  grave  clinical  symptoms.  A  clear  and  well-illustrated 
review  of  the  most  important  of  them  will  be  found  in  the  chapter 
on  congenital  disease  of  the  heart  in  Clinical  Applied  Anatomy, 
by  C.  R.  Box  and  W.  McAdam  Eccles,  London,  1906. 

For  further  details  of  the  embryology  of  the  heart  see  Oscar 

Hertwijj's  Entwickelungslehre  der  Wirbeltiere  (Jena,  1902) ;  G.  Born, 
"  Entwicklung  des  Saugetierherzens,"  Archiv  f.  mik.  Anal.  Bd.  33 
(1889);  W.  His,  Anatomic  mensMicher  Embryonen  (Leipzig,  1881- 
l88s);  Quain's  Anatomy,  vol.  i.  (1908);  C.  S.  Minot,  Human 
Embryology  (New  York,  1892);  and  A.  Keith,  Human  Embryology 
and  Morphology  (London,  1905). 

Comparative   A  natomy. 

In  the  Acrania  (e.g.  lancelet)  there  is  no  heart,  though  the 
vessels  are  specially  contractile  in  the  ventral  part  of  the  pharynx. 

In  the  Cyclostomata  (lamprey  and  hag),  and  Fishes,  the 
heart  has  the  same  arrangement  which  has  been  noticed  in  the 
human  embryo.  There  is  a  smooth,  thin-walled  sinus  venosus, 
a  thin  reticulate-walled  auricle,  produced  laterally  into  two 
appendages,  a  thick-walled  ventricle,  and  a  conus  arteriosus 
containing  valves.  In  addition  to  these  the  beginning  of  the 
ventral  aorta  is  often  thickened  and  expanded  to  form  a  bulbus 
arteriosus,  which  is  non-contractile,  and,  strictly  speaking, 
should  rather  be  described  with  the  arteries  than  with  the  heart. 
In  relation  to  human  embryology  the  smooth  sinus  venosus 
and  reticulated  auricle  are  interesting.  Between  the  auricle 
and  ventricle  is  the  auriculo-ventricular  valve,  which  primarily 
consists  of  two  cusps,  comparable  to  the  two  endocardial  cushions 
of  the  human  embryo,  though  in  some  forms  they  may  be  sub- 

divided. In  the  interior  of  the  ventricle  is  a  network  of  muscular 
trabeculae.  The  conus  arteriosus  in  the  Elasmobranchs  (sharks 
and  rays)  and  Ganoids  (sturgeon)  is  large  and  provided  with 
several  rows  of  semilunar  valves,  but  in  the  Cyclostomes  (lamprey) 
and  Teleosts  (bony  fishes)  the  conus  is  reduced  and  only  the 
anterior  (cephalic)  row  of  valves  retained.  With  the  reduction  of 
the  conus  the  bulbus  arteriosus  is  enlarged.  So  far  the  heart  is 
a  single  tubular  organ  expanded  into  various  cavities  and  having 
the  characteristic  C/3-shaped  form  seen  in  the  human  embryo; 
it  contains  only  venous  blood  which  is  forced  through  the  gills 
to  be  oxidized  on  its  way  to  the  tissues.  In  the  Dipnoi  (mud 
fish),  in  which  rudimentary  lungs,  as  well  as  gills,  are  developed, 
the  auricle  is  divided  into  two,  and  the  sinus  venosus  opens 
into  the  right  auricle.  The  conus  arteriosus  too  begins  to  be 
divided  into  two  chambers,  and  in  Protopterus  this  division 
is  complete.  This  division  of  the  heart  is  one  instance  in  which 
mammalian  ontogeny  does  not  repeat  the  processes  of  phylogeny, 
because,  in  the  human  embryo,  it  has  been  shown  that  the 
ventricular  septum  appears  before  the  auricular.  This  want 

of  harmony  is  sometimes  spoken  of  as  the  "  falsification  of  the 

embryological  record." In  the  Amphibia  there  are  also  two  auricles  and  one  ventricle, 
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though  in  the  Urodela  (tailed  amphibians)  the  auricular  septum 
is  often  fenestrated.  The  sinus  venosus  is  still  a  separate 
chamber,  and  the  conus  arteriosus,  which  may  contain  many 
or  few  valves,  is  usually  divided  into  two  by  a  spiral  fold. 
Structurally  the  amphibian  heart  closely  resembles  the  dipnoan, 
though  the  increased  size  of  the  left  auricle  is  an  advance.  In 
the  Anura  (frogs  and  toads)  the  whole  ventricle  is  filled  with  a 
spongy  network  which  prevents  the  arterial  and  venous  blood 
from  the  two  auricles  mixing  to  any  great  extent.  (For  the 

anatomy  and  physiology  of  the  frog's  heart,  see  The  Frog, 
by  Milnes  Marshall.) 

In  the  Reptiles  the  ventricular  septum  begins  to  appear; 
this  in  the  lizards  is  quite  incomplete,  but  in  the  crocodiles, 
which  are  usually  regarded  as  the  highest  order  of  living  reptiles, 
the  partition  has  nearly  reached  the  top  of  the  ventricle,  and  the 
condition  resembles  that  of  the  human  embryo  before  the  pars 
membranacea  septi  is  formed.  The  conus  arteriosus  becomes 
included  in  the  ventricular  cavity,  but  the  sinus  venosus  still 
remains  distinct,  and  its  opening  into  the  right  ventricle  is 
guarded  by  two  valves  which  closely  resemble  the  two  venous 
valves  in  the  auricle  of  the  human  embryo  already  referred  to. 

In  the  Birds  the  auricular  and  ventricular  septa  are  complete; 

the  right  ventricle  is  thin-walled  and  crescentic  in  section,  as  in 
Man,  and  the  musculi  papillares  are  developed.  The  left  auriculo- 
ventricular  valve  has  three  membranous  cusps  with  chordae 
tendineae  attached  to  them,  but  the  right  auriculo-ventricular 
valve  has  a  large  fleshy  cusp  without  chordae  tendineae.  The 
sinus  venosus  is  largely  included  in  the  right  auricle,  but  remains 
of  the  two  venous  valves  are  seen  on  each  side  of  the  orifice  of  the 
inferior  vena  cava. 

In  the  Mammals  the  structure  of  the  heart  corresponds  closely 
with  the  description  of  that  of  Man  already  given.  In  the 

Ornithorynchus,  among  the  Monotremes,  the  right  auriculo- 
ventricular  valve  has  two  fleshy  and  two  membranous  cusps, 
thus  showing  a  resemblance  to  that  of  the  bird.  In  the  Echidna, 

the  other  member  of  the  order,  however,  both  auriculo-ventricular 
valves  are  membranous.  In  the  Edentates  the  remains  of  the 

venous  valves  at  the  opening  of  the  inferior  vena  cava  are  better 
marked  than  in  other  orders.  In  the  Ungulates  the  moderator 
band  in  the  right  ventricle  is  especially  well  developed,  and  the 
central  fibrous  body  at  the  base  of  the  heart  is  often  ossified, 
forming  the  os  cordis  so  well  known  in  the  heart  of  the  ox. 

The  position  of  the  heart  in  the  lower  mammals  is  not  so 
oblique  as  it  is  in  Man. 

For  further  details,  see  C.  Rose,  Beitr.  z.  vergl.  Anat.  des  Herzens 
der  Wirbelthiere  Morph.  Jahrb.,  Bd.  xvi.  (1890);  R.  Wiedersheim, 
Vergleichende  Anatomie  der  Wirbelthiere  (Jena,  1902)  (for  literature) ; 

also  Parker  and  Haswell's  Zoology  (London,  1897).  (F.  G.  P.) 

HEART  DJSEASE. — In  the  early  ages  of  medicine,  the  absence 
of  correct  anatomical,  physiological  and  pathological  knowledge 
prevented  diseases  of  the  heart  from  being  recognized  with  any 
certainty  during  life,  and  almost  entirely  precluded  them  from 
becoming  the  object  of  medical  treatment.  But  no  sooner  did 
Harvey  (1628)  publish  his  discovery  of  the  circulation  of  the 
blood,  and  its  dependence  on  the  heart  as  its  central  organ,  than 
derangements  of  the  circulation  began  to  be  recognized  as  signs 
of  disease  of  that  central  organ.  (See  also  under  VASCULAR 
SYSTEM.) 
Among  the  earliest  to  profit  by  this  discovery  and  to  make 

important  contributions  to  the  literature  of  diseases  of  the  heart 

and  circulation  were,  R.  Lower  (1631-1691),  R.  Vieussens 
(1641-1716),  H.  Boerhave  (1668-1738)  and  the  great  patho- 
logists  at  the  beginning  of  the  i8th  century,  G.  M.  Lancisi 

(1654-1720),  G.  B.  Morgagni  (1682-1771)  and  J.  B.  Senac 
(1693-1770).  The  works  of  these  writers  form  very  interesting 
reading,  and  it  is  remarkable  how  careful  were  the  observations 
made,  and  how  sound  the  conclusions  drawn,  by  these  pioneers 

of  scientific  medicine.  J.  N.  Corvisart  (1755-1821)  was  one  of  the 

earliest  to  make  practical  use  of  R.  T.  Auenbrugger's  (1722- 
1809)  invention  of  percussion  to  determine  the  size  of  the  heart. 

R.  T.  H.  Laennec  (1781-1826)  was  the  first  to  make  a  scientific 
application  of  mediate  auscultation  to  the  diagnosis  of  disease  of 

the  chest,  by  the  invention  of  the  stethoscope.  J.  Bouillaud 

(1796-1881)  extended  its  use  to  the  diagnosis  of  disease  of  the 
heart.  ToJamesHope  (1801-1841)  we  owe  much  of  the  precision 
we  have  now  attained  in  diagnosis  of  valvular  disease  from 
abnormalities  in  the  sounds  produced  during  cardiac  movements. 
This  short  list  by  no  means  exhausts  the  earlier  literature  on  the 
subject,  but  each  of  these  names  marks  an  era  in  the  progress  of 
the  diagnosis  of  cardiac  disease.  In  later  years  the  literature  on 
this  subject  has  become  very  copious. 

The  heart  and  great  vessels  occupy  a  position  immediately  to 
the  left  of  the  centre  of  the  thoracic  cavity.  The  anterior  surface 
of  the  heart  is  projected  against  the  chest  wall  and  is  surrounded 
on  either  side  by  the  lungs,  which  are  resonant  organs,  so  that 

any  increase  in  the  size  of  the  heart,  "  dilatation,"  can  be  de- 
tected by  percussion.  By  placing  the  hand  on  the  chest,  palpa- 

tion, the  impulse  of  the  left  ventricle,  or  apex  beat,  can  normally 
be  felt  just  below  and  internal  to  the  nipple.  Deviations  from 
the  normal  in  the  position  or  force  of  the  apex  beat  will  afford 
important  information  as  to  the  nature  of  the  pathological 
changes  in  the  heart.  Thus,  displacement  downwards  and  out- 

wards of  the  apex  beat,  with  a  forcible  thrusting  impulse, 
will  indicate  hypertrophy,  or  increase  of  the  muscular  wall 
and  increased  driving  power  of  the  left  ventricle,  whereas  a 
similar  displacement  with  a  feeble  diffuse  impulse  will  indicate 

dilatation,  or  over-distension  of  its  cavity  from  stretching  of 
the  walls. 

By  auscultation,  or  listening  with  a  suitable  instrument  named 
a  stethoscope  over  appropriate  areas,  we  can  detect  any  abnor- 

mality in  the  sounds  of  the  heart,  and  the  presence  of  murmurs 
indicative  of  disease  of  one  or  other  of  the  valves  of  the  heart. 

The  pericardium  is  a  fibro-serous  sac  which  loosely  envelops  the 
heart  and  the  origin  of  the  great  vessels.  Inflammation  of  this 
sac,  or  pericarditis,  is  apt  to  occur  as  a  result  of  rheumatism, 
more  especially  in  children.  It  may  also  occur  as  a  complication  of 
pneumonia.  It  is  a  serious  affection  associated  with  pain  over 
the  heart,  fever,  shortness  of  breath,  rapid  pulse  and  dilatation 
of  the  heart.  As  a  result  of  the  inflammation,  fluid  may  accu- 

mulate in  the  pericardial  sac,  or  the  walls  of  the  sac  may  become 
adherent  to  the  heart  and  tend  to  embarrass  its  action.  In 

favourable  cases,  however,  recovery  may  take  place  without  any 
untoward  sequelae. 

Diseases  of  the  heart  may  be  classified  in  two  main  groups, 
(i)  Disease  of  the  valves,  and  (2)  Disease  of  the  walls  of  the 
heart. 

i.  Valvular  Disease. — Inflammation  of  the  valves  of  the  heart, 
or  endocarditis,  is  one  of  the  most  common  complications  of 
rheumatism  in  children  and  young  adults.  More  severe  types, 
which  are  apt  to  prove  fatal  from  a  form  of  blood  poisoning,  may 
result  when  the  valves  of  the  heart  are  attacked  by  certain 

micro-organisms,  such  as  the  pneumccoccus,  which  is  responsible 
for  pneumonia,  the  streptococcus  and  the  staphylococcus 

pyogenes,  the  gonococcus  and  the  influenza  bacillus. 
As  a  result  of  endocarditis,  one  or  more  of  the  valves  may  be 

seriously  damaged,  so  that  it  leaks  or  becomes  incompetent. 
The  valves  of  the  left  side  of  the  heart,  the  aortic  and  mitral 
valves,  are  affected  far  more  commonly  than  those  of  the  right 
side.  It  is  indeed  comparatively  rarely  that  the  latter  are 
attacked.  In  the  process  of  healing  of  a  damaged  valve,  scar 
tissue  is  formed  which  has  a  tendency  to  contract,  so  that  in  some 
cases  the  orifice  of  the  valve  becomes  narrowed,  and  the  resulting 
stenosis  or  narrowing  gives  rise  to  obstruction  of  the  blood 
stream.  We  may  thus  have  incompetence  or  stenosis  of  a  valve 
or  both  combined. 

Valvular  lesions  are  detected  on  auscultation  over  appropriate 
areas  by  the  blowing  sounds  or  murmurs  to  which  they  give  rise, 
which  modify  or  replace  the  normal  heart  sounds.  Thus,  lesions 
of  the  mitral  valve  give  rise  to  murmurs  which  are  heard  at  the 
apex  beat  of  the  heart,  and  lesions  of  the  aortic  valves  to  murmurs 
which  are  heard  over  the  aortic  area,  in  the  second  right  inter- 

costal space.  Accurate  timing  of  the  murmurs  in  relation  to  the 
heart  sounds  enables  us  to  judge  whether  the  murmur  is  due  to 
stenosis  or  incompetence  of  the  valve  affected. 
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If  the  valvular  lesion  is  severe,  it  is  essential  for  the  proper 
maintenance  of  the  circulation  that  certain  changes  should  take 
place  in  the  heart  to  compensate  for  or  neutralize  the  effects  of 
the  regurgitation  or  obstruction,  as  the  case  may  be.  In  affec- 

tions of  the  aortic  valve,  the  extra  work  falls  on  the  left  ventricle, 
which  enlarges  proportionately  and  undergoes  hypertrophy.  In 
affections  of  the  mitral  valve  the  effect  is  felt  primarily  by  the 
left  auricle,  which  is  a  thin  walled  structure  incapable  of  under- 

going the  requisite  increase  in  power  to  resist  the  backward  flow 
through  the  mitral  orifice  in  case  of  leakage,  or  to  overcome  the 
effects  of  obstruction  in  case  of  stenosis.  The  back  pressure  is 
therefore  transmitted  to  the  pulmonary  circulation,  and  as  the 
right  ventricle  is  responsible  for  maintaining  the  flow  of  blood 
through  the  lungs,  the  strain  and  extra  work  fall  on  the  right 
ventricle,  which  in  turn  enlarges  and  undergoes  hypertrophy. 
The  degree  of  hypertrophy  of  the  left  or  right  ventricle  is  thus, 
up  to  a  certain  point,  a  measure  of  the  extent  of  the  lesion  of  the 
aortic  or  mitral  valve  respectively.  When  the  effects  of  the 
valvular  lesion  are  so  neutralized  by  these  structural  changes  in 

the  heart  that  the  circulation  is  equably  maintained,  "  com- 
pensation "  is  said  to  be  efficient. 

When  the  heart  gives  way  under  the  strain,  compensation 
is  said  to  break  down,  and  dropsy,  shortness  of  breath,  cough 
and  cyanosis,  are  among  the  distressing  symptoms  which  may 
set  in.  The  mere  existence  of  a  valvular  lesion  does  not  call 
for  any  special  treatment  so  long  as  compensation  is  efficient, 
and  a  large  number  of  people  with  slight  valvular  lesions  are 
living  lives  indistinguishable  from  those  of  their  neighbours. 
It  will,  however,  be  readily  understood  that  in  the  case  of  the 
more  serious  lesions  certain  precautions  should  be  observed 

in  regard  to  over-exertion,  excitement,  over-indulgence  in 
tobacco  or  alcohol,  &c.,  as  the  balance  is  more  readily  upset 
and  any  undue  strain  on  the  heart  may  cause  a  breakdown  of 
compensation.  When  this  occurs  treatment  is  required.  A 

period  of  rest  in  bed  is  often  sufficient  to  enable  'the  heart  to recover,  and  this  may  be  supplemented  as  required  by  the 
administration  of  mercurial  and  saline  purgatives  to  relieve 
the  embarrassed  circulation,  and  of  suitable  cardiac  tonics, 
such  as  digitalis  and  strychnin,  to  reinforce  and  strengthen 
the  heart's  action. 

2.  Affections  of  the  Muscular  Wall  of  the  Heart. — Dilatation  of 
the  heart,  or  stretching  of  the  walls  of  the  heart,  is  an  incident, 
as  has  already  been  stated,  in  pericarditis  and  in  the  earlier 
stages  of  valvular  disease  antecedent  to  hypertrophy.  Temporary 
over-distension  or  dilatation  of  the  cavities  of  the  heart  occurs 
in  violent  and  protracted  exertion,  but  rapidly  subsides  and  is 
in  no  wise  harmful  to  the  sound  and  vigorous  heart  of  the  young. 
It  is  otherwise  if  the  heart  is  weak  and  flabby  from  a  too  sedentary 
life  or  degenerative  changes  in  its  walls  or  during  convalescence 
from  a  severe  illness,  when  the  same  circumstances  which  will 
not  injure  a  healthy  heart,  may  give  rise  to  serious  dilatation 
from  which  recovery  may  be  very  protracted. 

Influenza  is  a  common  cause  of  cardiac  dilatation,  and  is 
liable  to  be  a  source  of  trouble  after  the  acute  illness  has  subsided, 
if  the  patient  goes  about  and  resumes  his  ordinary  avocations 
too  soon. 

Fatty  or  fibroid  degeneration  of  the  heart  wall  may  occur  in 
later  life  from  impaired  nutrition  of  the  muscle,  due  to  partial 
obstruction  of  the  blood-vessels  supplying  it,  when  they  are 
the  seat  of  the  degenerative  changes  known  as  arteriosclerosis 
or  atheroma.  The  affection  known  as  angina  pectoris  (q.v.)  may 
be  a  further  consequence  of  this  defective  blood-supply. 

The  treatment  will  vary  according  to  the  nature  of  the  case. 
In  serious  cases  of  dilatation,  rest  in  bed,  purgatives  and  cardiac 
tonics  may  be  required. 

In  commencing  degenerative  change  the  Oertel  treatment, 
consisting  of  graduated  exercise  up  a  gentle  slope,  limitation 
of  fluids  and  a  special  diet,  may  be  indicated. 

In  cases  of  slight  dilatation  after  influenza  or  recent  illness, 
the  Schott  treatment  by  baths  and  exercises  as  carried  out  at 
Nauheim  mav  be  sometimes  beneficial.  The  change  of  air  and 
scene,  the  enforced  rest,  the  placid  life,  together  with  freedom 

from  excitement  and  worry,  are  among  the  most  important 
factors  which  contribute  to  success  in  this  class  of  case. 

Disorders  of  Rhythm  of  the  Heart's  Action. — Under  this  heading 
may  be  grouped  a  number  of  conditions  to  which  the  name 

"  functional  affections  of  the  heart  "  has  sometimes  been  applied, 
inasmuch  as  the  disturbances  in  question  cannot  usually  be 
attributed  to  definite  organic  disease  of  the  heart.  We  must, 
of  course,  exclude  from  this  category  the  irregularity  in  the 
force  and  frequency  of  the  pulse,  which  is  commonly  associated 
with  incompetence  of  the  mitral  valve. 

The  heart  is  a  muscular  organ  possessing  certain  properties, 
rhythmicity,  excitability,  contractility,  conductivity  and  ton- 
icity,  as  pointed  out  by  Gaskell,  in  virtue  of  which  it  is  able 
to  maintain  a  regular  automatic  beat  independently  of  nerve 
stimulation.  It  is,  however,  intimately  connected  with  the  brain, 
blood-vessels  and  the  abdominal  and  thoracic  viscera,  by 
innumerable  nerves,  through  which  impulses  or  messages  are 
being  constantly  sent  to  and  received  from  these  various  portions 
of  the  body.  Such  messages  may  give  rise  to  disturbances  of 
rhythm  with  which  we  are  all  familiar.  For  instance,  sudden 

fright  or  emotion  may  cause  a  momentary  arrest  of  the  heart's 
action,  and  excitement  or  apprehension  may  set  up  a  rapid 
action  of  the  heart  or  palpitation.  Palpitation,  again,  is  often 
the  result  of  digestive  disorders,  the  message  in  this  case  being 
received  from  the  stomach,  instead  of  the  brain  as  in  emotional 
disturbances.  It  may  also  result  from  over-indulgence  in  tobacco 
and  alcohol. 

Tachycardia  is  the  name  applied  to  a  more  or  less  permanent 
increase  in  the  rate  of  the  heart-beat.  It  is  usually  a  prominent 

feature  in  the  affection  known  as  Graves'  disease  or  exophthalmic 
goitre.  It  may  also  result  from  chronic  alcoholism.  In  the 
condition  known  as  paroxysmal  tachycardia  there  appears  to 
be  no  adequate  explanation  for  its  onset. 

Bradycardia  or  abnormal  slowness  of  the  heart-beat,  is  the 
converse  of  tachycardia.  An  abnormally  slow  pulse  is  met 
with  in  melancholia,  cerebral  tumour,  jaundice  and  certain 
toxic  conditions,  or  may  follow  an  attack  of  influenza.  There 
is,  however,  a  peculiar  affection  characterized  by  abnormal 
slowness  of  pulse  (often  ranging  as  low  as  30),  and  the  onset, 
from  time  to  time,  of  epileptiform  or  syncopal  attacks.  To 

this  the  name  "  Stokes-Adams  disease  "  has  been  applied,  as  it 
was  first  called  attention  to  by  Adams  in  1827,  and  subsequently 
fully  described  by  Stokes  in  1836.  It  is  usually  associated 
with  senile  degenerative  change  of  the  heart  and  vascular  system, 
and  is  held  to  be  due  to  impairment  of  conductivity  in  the 
muscular  fibres  (bundle  of  His)  which  transmit  the  wave  of 
contraction  from  the  auricle  to  the  ventricle.  It  is  of  serious 
significance  in  view  of  the  symptoms  associated  with  it. 

Intermittency  of  the  Pulse. — By  this  is  understood  a  pulse  in 
which  a  beat  is  dropped  from  time  to  time.  The  dropping  of 
a  beat  may  occur  at  regular  intervals  every  two,  four  or  six 
beats,  &c.,  or  occasionally  at  irregular  intervals  after  a  series 
of  normal  beats.  On  examining  the  heart,  it  is  found,  as  a  rule, 
that  the  cause  of  the  intermission  at  the  wrist  is  not  actual 

omission  of  a  heart-beat,  but  the  occurrence  of  a  hurried  imperfect 
cardiac  contraction  which  does  not  transmit  a  pulse-wave  to 
the  wrist.  It  is' not  characteristic  of  any  special  form  of  heart 
affection,  and  is  rarely  of  serious  import.  It  may  be  due  to 
reflex  digestive  disturbances,  or  be  associated  with  conditions 
of  nervous  breakdown  and  irritability,  or  with  an  atonic 
and  relaxed  condition  of  the  heart  muscle.  The  treatment  of 
these  disorders  of  rhythm  of  the  heart  will  vary  greatly 
according  to  the  cause  and  is  often  a  matter  of  considerable 
difficulty.  (J.  F.  H.  B.) 

Surgery  of  Heart  and  Pericardium. — As  the  result  of  acute  or 
chronic  inflammation  of  the  lining  membrane  of  the  fibrous 
sac  which  surrounds  the  heart  and  the  neighbouring  parts  of 
the  large  blood-vessels,  a  dropsical  or  a  purulent  collection  may 
form  in  it,  or  the  sac  may  be  quietly  distended  by  a  thin 
watery  fluid.  In.  either  case,  but  especially  in  the  latter,  the 
heart  may  be  so  embarrassed  in  its  work  that  death  seems 
imminent.  The  condition  is  generally  due  to  the  cultivation 
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in  the  pericardium  of  the  germs  of  rheumatism,  influenza 
or  gonorrhoea,  or  of  those  of  ordinary  suppuration.  Respiration 
as  well  as  circulation  is  embarrassed,  and  there  is  a  marked 
fulness  and  dulness  of  the  front  wall  of  the  chest  to  the  left  of 

the  breast-bone.  In  that  region  also  pain  and  tenderness  are 
complained  of.  By  using  the  slender,  hollow  needle  of  an 
aspirator  great  relief  may  be  afforded,  but  the  tapping  may  have 
to  be  repeated  from  time  to  time.  If  the  fluid  drawn  off  is  found 

to  be  purulent,  it  may  be  necessary  to  make  a  trap-door  opening 
into  the  chest  by  cutting  across  the  4th  and  5th  ribs,  incising 
and  evacuating  the  pericardium  and  providing  for  drainage. 
In  short,  an  abscess  in  the  pericardium  must  be  treated  like  an 
abscess  in  the  pleura. 
Wounds  of  the  heart  are  apt  to  be  quickly  fatal.  If  the 

probability  is  that  the  enfeebled  action  of  the  heart  is  due  to 
pressure  from  blood  which  is  leaking  into,  and  is  locked  up 
in  the  pericardium,  the  proper  treatment  will  be  to  open 
the  pericardium,  as  described  above,  and,  if  possible,  to 
close  the  opening  in  the  auricle,  ventricle  or  large  vessel,  by 

sutures.  (E.  O.*). 
HEART-BURIAL,  the  burial  of  the  heart  apart  from  the  body. 

This  is  a  very  ancient  practice,  the  special  reverence  shown 
towards  the  heart  being  doubtless  due  to  its  early  association 
with  the  soul  of  man,  His  affections,  courage  arid  conscience. 
In  medieval  Europe  heart-burial  was  fairly  common.  Some 
of  the  more  notable  cases  are  those  of  Richard  I.,  whose  heart, 
preserved  in  a  casket,  was  placed  in  Rouen  cathedral;  Henry  III., 
buried  in  Normandy;  Eleanor,  queen  of  Edward  I.,  at  Lincoln; 
Edward  I.,  at  Jerusalem;  Louis  IX.,  Philip  III.,  Louis  XIII. 
and  Louis  XIV.,  in  Paris.  Since  the  lyth  century  the  hearts 
of  deceased  members  of  the  house  of  Habsburg  have  been  buried 
apart  from  the  body  in  the  Loretto  chapel  in  the  Augustiner 
Kirche,  Vienna.  The  most  romantic  story  of  heart-burial  is 
that  of  Robert  Bruce.  He  wished  his  heart  to  rest  at  Jerusalem  in 
the  church  of  the  Holy  Sepulchre,  and  on  his  deathbed  entrusted 
the  fulfilment  of  his  wish  to  Douglas.  The  latter  broke  his 
journey  to  join  the  Spaniards  in  their  war  with  the  Moorish  king 
of  Granada,  and  was  killed  in  battle,  the  heart  of  Bruce  enclosed 

in  a  silver  casket  hanging  round'his  neck.  Subsequently  the 
heart  was  buried  at  Melrose  Abbey.  The  heart  of  James, 
marquess  of  Montrose,  executed  by  the  Scottish  Covenanters  in 
1650,  was  recovered  from  his  body,  which  had  been  buried  by 
the  roadside  outside  Edinburgh,  and,  enclosed  in  a  steel  box, 
was  sent  to  the  duke  of  Montrose,  then  in  exile.  It  was  lost  on 
its  journey,  and  years  afterwards  was  discovered  in  a  curiosity 
shop  in  Flanders.  Taken  by  a  member  of  the  Montrose  family 
to  India,  it  was  stolen  as  an  amulet  by  a  native  chief,  was  once 
more  regained,  and  finally  lost  in  France  during  the  Revolution. 
Of  notable  17th-century  cases  there  is  that  of  James  II.,  whose 
heart  was  buried  in  the  church  of  the  convent  of  the  Visitation 
at  Chaillot  near  Paris,  and  that  of  Sir  William  Temple,  at  Moor 
Park,  Farnham.  The  last  ceremonial  burial  of  a  heart  in  England 

was  that  of  Paul  Whitehead,  secretary  to  the  Monks  of  Med- 
menham  club,  in  1775,  the  interment  taking  place  in  the  Le 
Despenser  mausoleum  at  High  Wycombe,  Bucks.  Of  later  cases 

the  most  notable  are  those  of  Daniel  O'Connell,  whose  heart  is 
at  Rome,  Shelley  at  Bournemouth,  Louis  XVII.  at  Venice, 
Kosciusko  at  the  Polish  museum  at  Rapperschwyll,  Lake  Zurich, 
and  the  marquess  of  Bute,  taken  by  his  widow  to  Jerusalem  for 
burial  in  1900.  Sometimes  other  parts  of  the  body,  removed  in 
the  process  of  embalming,  are  given  separate  and  solemn  burial. 
Thus  the  viscera  of  the  popes  from  Sixtus  V.  (1590)  onward  have 
been  preserved  in  the  parish  church  of  the  Quirinal.  The  custom 

of  heart-burial  was  forbidden  by  Pope  Boniface  VIII.  (1294- 
1303),  but  Benedict  XI.  withdrew  the  prohibition. 

See  Pettigrew,  Chronicles  of  the  Tombs  (1857). 

HEARTH  (a  word  which  appears  in  various  forms  in  several 
Teutonic  languages,  cf.  Dutch  haard,  German  Herd,  in  the  sense 

of  "  floor  "),  the  part  of  a  room  where  a  fire  is  made,  usually 
constructed  of  stone,  bricks,  tiles  or  earth,  beaten  hard  and 
having  a  chimney  above;  the  fire  being  lighted  either  on  the 
hearth  itself,  or  in  a  receptacle  placed  there  for  the  purpose. 

Like  the  Latin  focus,  especially  in  the  phrase  for  "  hearth  and 
home  "  answering  to  pro  aris  etfocis,  the  word  is  used  as  equiva- 

lent to  the  home  or  household.  The  word  is  also  applied  to  the 

fire  and  cooking  apparatus  on  board  ship;  the  floor  of  a  smith's 
forge;  the  floor  of  a  reverberatory  furnace  on  which  the  ore  is 
exposed  to  the  flame;  the  lower  part  of  a  blast  furnace  through 
which  the  metal  goes  down  into  the  crucible;  in  soldering,  a 
portable  brazier  or  chafing  dish,  and  an  iron  box  sunk  in  the 

middle  of  a  flat  iron  plate  or  table.  An  "  open-hearth  furnace  " 
is  a  regenerative  furnace  of  the  reverberatory  type  used  in  making 

steel,  hence  "open-hearth  steel"  (see  IRON  AND  STEEL). 
Hearth-money,  hearth  tax  or  chimney-money,  was  a  tax  im- 

posed in  England  on  all  houses  except  cottages  at  a  rate  of 
two  shillings  for  every  hearth.  It  was  first  levied  in  1662,  but 
owing  to  its  unpopularity,  chiefly  caused  by  the  domiciliary  visits 
of  the  collectors,  it  was  repealed  in  1689,  although  it  was  pro- 

ducing £170,000  a  year.  The  principle  of  the  tax  was  not  new 
in  the  history  of  taxation,  for  in  Anglo-Saxon  times  the  king 
derived  a  part  of  his  revenue  from  a  fumage  or  tax  of  smoke 
farthings  levied  on  all  hearths  except  those  of  the  poor.  It 
appears  also  in  the  hearth-penny  or  tax  of  a  penny  on  every 
hearth,  which  as  early  as  the  loth  century  was  paid  annually 

to  the  pope  (see  PETER'S  PENCE). 
HEARTS,  a  game  of  cards  of  recent  origin,  though  founded 

upon  the  same  principle  as  many  old  games,  such  as  Slobber- 
hannes,  Four  Jacks  and  Enfle,  namely,  that  of  losing  instead  of 
winning  as  many  tricks  as  possible.  Hearts  is  played  with  a  full 
pack,  ace  counting  highest  and  deuce  lowest.  In  the  fourhanded 
game,  which  is  usually  played,  the  entire  pack  is  dealt  out  as  at 
whist  (but  without  turning  up  the  last  card,  since  there  are  no 

trumps),  and  the  player  at  the  dealer's  left  begins  by  leading  any 
card  he  chooses,  the  trick  being  taken  by  the  highest  card  of  the 
suit  led.  Each  player  must  follow  suit  if  he  can;  if  he  has  no 
cards  of  the  suit  led  he  is  privileged  to  throw  away  any  card  he 
likes,  thus  having  an  opportunity  of  getting  rid  of  his  hearts,  which 
is  the  object  of  the  game.  When  all  thirteen  tricks  have  been 
played  each  player  counts  the  hearts  he  has  taken  in  and  pays 
into  the  pool  a  certain  number  of  counters  for  them,  according 
to  an  arrangement  made  before  beginning  play.  In  the  four- 
handed,  or  sweepstake,  game  the  method  of  settling  called 

"  Howell's,"  from  the  name  of  the  inventor,  has  been  generally 
adopted,  according  to  which  each  player  begins  with  an  equal 
number  of  chips,  say  100,  and,  after  the  hand  has  been  played, 
pays  into  the  pool  as  many  chips  for  each  heart  he  had  taken  as 
there  are  players  besides  himself.  Then  each  player  takes  out 
of  the  pool  one  chip  for  every  heart  he  did  not  win.  The  pool 
is  thus  exhausted  with  every  deal.  Hearts  may  be  played  by 
two,  three,  four  or  even  more  players,  each  playing  for  himself. 

Spot  Hearts. — In  this  variation  the  hearts  count  according  to  the 
number  of  spots  on  the  cards,  excepting  that  the  ace  counts  14, 
the  king  13,  queen  12  and  knave  n,  the  combined  score  of  the 
thirteen  hearts  being  thus  104. 

Auction  Hearts.- — In  this  the  eldest  hand  examines  his  hand 
and  bids  a  certain  number  of  counters  for  the  privilege  of  naming 
the  suit  to  be  got  rid  of,  but  without  naming  the  suit.  The  other 
players  in  succession  have  the  privilege  of  outbidding  him,  and 
whoever  bids  most  declares  the  suit  and  pays  the  amount  of  his  bid 
into  the  pool,  the  winner  taking  it. 

Joker  Hearts. — Here  the  deuce  of  hearts  is  discarded,  and  an  extra 
card,  called  the  joker,  takes  its  place,  ranking  in  value  between  ten 
and  knave.  It  cannot  be  thrown  away,  excepting  when  hearts 
are  led  and  an  ace  or  court  card  is  played,  though  if  an  opponent 
discards  the  ace  or  a  court  card  of  hearts,  then  the  holder  of  the  joker 
may  discard  it.  The  joker  is  usually  considered  worth  five  chips, 
which  are  either  paid  into  the  pool  or  to  the  player  who  succeeds 
in  discarding  the  joker. 

Heartsette. — In  this  variation  the  deuce  of  spades  is  deleted  and 
the  three  cards  left  after  dealing  twelve  cards  to  each  player  are 
called  the  widow  (or  kitty),  and  are  left  face  downward  on  the  table. 
The  winner  of  the  first  trick  must  take  the  widow  without  showing  it 
to  his  opponents. 

Slobberhannes. — The  object  of  this  older  form  of  Hearts  is  to  avoid 
taking  either  the  first  or  last  trick  or  a  trick  containing  the  queen  of 
clubs.  A  euchre  pack  (thirty  two-cards,  lacking  all  below  the  7)  is 
used,  and  each  player  is  given  10  counters,  one  being  forfeited  to  the 
pool  if  a  player  takes  the  first  or  last  trick,  or  that  containing  the 
club  queen.  If  he  takes  all  three  he  forfeits  four  points. 
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Four  Jacks  (Polignac  or  Quatre -Valets)  is  usually  played  with  a 

piquet  pack,  the  cards  ranking  in  France  as  at  ecarte,  but  in  Great 
Britain  and  America  as  at  piquet.  There  is  no  trump  suit.  Counters 
are  used,  and  the  object  of  the  game  is  to  avoid  taking  any  trick 
containing  a  knave,  especially  the  knave  of  spades,  called  Polignac. 
The  player  taking  such  a  trick  forfeits  one  counter  to  the  pool. 

Enfle  (or  Schwellen)  is  usually  played  by  four  persons  with  a  piquet 
pack  and  for  a  pool.  The  cards  rank  as  at  Hearts,  and  there  is  no 
trump  suit.  A  player  must  follow  suit  if  he  can,  but  if  he  cannot 
he  may  not  discard,  but  must  take  up  all  tricks  already  won  and  add 
them  to  his  hand.  Play  is  continued  until  one  player  gets  rid  of  all 
his  cards  and  thus  wins. 

HEAT  (O.E.  hatlu,  which  like  "  hot,"  Old  Eng.  hdt,  is  from  the 
Teutonic  type  haita,  hit,  to  be  hot;  cf.  Ger.  hitze,  heiss;  Dutch, 
hitte,  heet,  &c.),  a  general  term  applied  to  that  branch  of  physical 
science  which  deals  with  the  effects  produced  by  heat  on  material 
bodies,  with  the  laws  of  transference  of  heat,  and  with  the 
transformations  of  heat  into  other  kinds  of  energy.  The  object 
of  the  present  article  is  to  give  a  brief  sketch  of  the  historical 
development  of  the  science  of  heat,  and  to  indicate  the  relation 
of  the  different  branches  of  the  subject,  which  are  discussed  in 
greater  detail  with  reference  to  the  latest  progress  in  separate 
articles. 

1.  Meanings -of  the  Term  Heat. — The  term  heat  is  employed  in 
ordinary  language  in  a  number  of  different  senses.    This  makes  it 
a  convenient  term  to  employ  for  the  general  title  of  the  science, 
but  the  different  meanings  must  be  carefully  distinguished  in 

scientific  reasoning.     For  the  present  purpose,  omitting  meta- 
phorical significations,  we  may  distinguish  four  principal  uses 

of  the  term:     (a)    Sensation    of    heat;    (b)    Temperature,    or 
degree  of  hotness;  (c)  Quantity  of  thermal  energy;  (d)  Radiant 
heat,  or  energy  of  radiation. 

(a)  From  the  sense  of  heat,  aided  in  the  case  of  very  hot  bodies 
by  the  sense  of  sight,  we  obtain  our  first  rough  notions  of  heat  as 
a  physical  entity,  which  alters  the  state  of  a  body  and  its  condition 
in  respect  of  warmth,  and  is  capable  of  passing  from  one  body  to 
another.  By  touching  a  body  we  can  tell  whether  it  is  warmer  or 
colder  than  the  hand,  and,  by  touching  two  similar  bodies  in  suc- 

cession, we  can  form  a  rough  estimate,  by  the  acuteness  of  the 
sensation  experienced,  of  their  difference  in  hotness  or  coldness 
over  a  limited  range.  If  a  hot  iron  is  placed  on  a  cold  iron  plate, 
we  may  observe  that  the  plate  is  heated  and  the  iron  cooled  until 
both  attain  appreciably  the  same  degree  of  warmth;  and  we  infer 

from  similar  cases  that  something  which  we  call  "  heat  "  tends  to 
pass  from  hot  to  cold  bodies,  and  to  attain  finally  a  state  of  equable 
diffusion  when  all  the  bodies  concerned  are  equally  warm  or  cold. 
Ideas  such  as  these  derived  entirely  from  the  sense  of  heat,  are, 
so  to  speak,  embedded  in  the  language  of  every  nation  from  the 
earliest  times. 

(6)  From  the  sense  of  heat,  again,  we  naturally  derive  the  idea 
of  a  continuous  scale  or  order,  expressed  by  such  terms  as  summer 
heat,  blood  heat,  fever  heat,  red  heat,  white  heat,  in  which  all  bodies 
may  be  placed  with  regard  to  their  degrees  of  hotness,  and  we  speak 
of  the  temperature  of  a  body  as  denoting  its  place  in  the  scale,  in 
contradistinction  to  the  quantity  of  heat  it  may  contain. 

(c)  The  quantity  of  heat  contained  in  a  body  obviously  depends 
on  the  size  of  the  body  considered.    Thus  a  large  kettleful  of  boiling 
water  will  evidently  contain  more  heat  than  a  teacupful,  though  both 
may  be  at  the  same  temperature.    The  temperature  does  not  depend 
on  the  size  of  the  body,  but  on  the  degree  of  concentration  of  the 
heat  in  it,  i.e.  on  the  quantity  of  heat  per  unit  mass,  other  things 
being  equal.     We  may  regard  it  as  axiomatic  that  a  given  body  (say 
a  pound  of  water)  in  a  given  state   (say  boiling   under  a  given 
pressure)   must  always  contain   the  same  quantity  of   heat,   and 
conversely  that,  if  it  contains  a  given  quantity  of  heat,  and  if  it 
is  under  conditions  in  other  respects,  it  must  be  at  a  definite  tempera- 

ture, which  will  always  be  the  same  for  the  same  given  conditions. 
(d)  It  is  a  matter  of  common  observation  that  rays  of  the  sun 

or  of  a  fire  falling  on  a  body  warm  it,  and  it  was  in  the  first  instance 
natural  to  suppose  that  heat  itself  somehow  travelled  across  the 
intervening  space  from  the  sun  or  fire  to  the  body  warmed,  in 
much  the  same  way  as  heat  may  be  carried  by  a  current  of  hot  air 
or  water.     But  we  now  know  that  energy  of  radiation  is  not  the 
same  thing  as  heat,  though  it  is  converted  into  heat  when  the  rays 

strike  an  absorbing  substance.    The  term  "  radiant  heat,"  however, 
is   generally   retained,    because   radiation   is   commonly   measured 
in  terms  of  the  heat  it  produces,  and  because  the  transference  of 
energy  by  radiation  and  absorption  is  the  most  important  agency  in 
the  diffusion  of  heat. 

2.  Evolution  of  the  Thermometer. — The  first  step  in  the  develop- 
ment of  the  science  of  heat  was  necessarily  the  invention  of  a 

thermometer,   an  instrument   for  indicating  temperature  and 
measuring  its  changes.    The  first  requisite  in  the  case  of  such  an 

FIG.  i. 
FIG.  2. 

instrument  is  that  it  should  always  give,  at  least  approximately, 

the  same  indication  at  the  same  temperature.  The  air-thermo- 
scope  of  Galileo,  illustrated  in  fig.  i,  which  consisted  of  a 
glass  bulb  containing  air,  connected  to  a  glass  tube  of 
small  bore  dipping  into  a  coloured  liquid,  though  very  sensi- 

tive to  variations  of  temperature,  was  not  satisfactory  as 
a  measuring  instrument,  because  it  was  also  affected  by  varia- 

tions of  atmospheric  pressure.  The  invention  of  the  type  of 
thermometer  familiar  at  the  present  day,  containing  a  liquid 
hermetically  sealed  in  a  glass  bulb  with  a  fine  tube  attached, 
is  also  generally  attributed  to  Galileo  at 
a  slightly  later  date,  about  1612.  Alcohol 
was  the  liquid  first  employed,  and 
the  degrees,  intended  to  represent 
thousandths  of  the  volume  of  the  bulb, 
were  marked  with  small  beads  of  enamel 
fused  on  the  stem,  as  shown  in  fig.  2. 
In  order  to  render  the  readings  of  such 
instruments  comparable  with  each  other, 
it  was  necessary  to  select  a  fixed  point 
or  standard  temperature  as  the  zero  or 

starting-point  of  the  graduations.  In- 
stead of  making  each  degree  a  given 

fraction  of  the  volume  of  the  bulb,  which 
would  be  difficult  in  practice,  and  would 
give  different  values  for  the  degree  with 
different  liquids,  it  was  soon  found  to 
be  preferable  to  take  two  fixed  points, 
and  to  divide  the  interval  between 
them  into  the  same  number  of  degrees.  It  was  natural  in  the 
first  instance  to  take  the  temperature  of  the  human  body  as  one 
of  the  fixed  points.  In  1701  Sir  Isaac  Newton  proposed  a  scale 
in  which  the  freezing-point  of  water  was  taken  as  zero,  and  the 

temperature  of  the  human  body  as  12°.  About  the  same  date 
(1714)  Gabriel  Daniel  Fahrenheit  proposed  to  take  as  zero  the 
lowest  temperature  obtainable  with  a  freezing  mixture  of  ice 
and  salt,  and  to  divide  the  interval  between  this  temperature  and 

that  of  the  human  body  into  12°.  To  obtain  finer  graduations 
the  number  was  subsequently  increased  to  06°.  The  freezing- 
point  of  water  was  at  that  time  supposed  to  be  somewhat  variable, 
because  as  a  matter  of  fact  it  is  possible  to  cool  water  several 
degrees  below  its  freezing-point  in  the  absence  of  ice.  Fahrenheit 
showed,  however,  that  as  soon  as  ice  began  to  form  the  tempera- 

ture always  rose  to  the  same  point,  and  that  a  mixture  of  ice 
or  snow  with  pure  water  always  gave  the  same  temperature. 
At  a  later  period  he  also  showed  that  the  temperature  of  boiling 
water  varied  with  the  barometric  pressure,  but  that  it  was  always 
the  same  at  the  same  pressure,  and  might  therefore  be  used 
as  the  second  fixed  point  (as  Edmund  Halley  and  others  had 
suggested)  provided  that  a  definite  pressure,  such  as  the  average 
atmospheric  pressure,  were  specified.  The  freezing  and  boiling- 
points  on  one  of  his  thermometers,  graduated  as  already  ex- 

plained, with  the  temperature  of  the  body  as  96°,  came  out  in 
the  neighbourhood  of  32°  and  212°  respectively,  giving  an  interval 
of  1 80°  between  these  points.  Shortly  after  Fahrenheit's  death 
(1736)  the  freezing  and  boiling-points  of  water  were  generally 
recognized  as  the  most  convenient  fixed  points  to  adopt,  but 

different  systems  of  subdivision  were  employed.  Fahrenheit's 
scale,  with  its  small  degrees  and  its  zero  below  the  freezing-point, 
possesses  undoubted  advantages  for  meteorological  work,  and 
is  still  retained  in  most  English-speaking  countries.  But  for 
general  scientific  purposes,  the  centigrade  system,  in  which  the 

freezing-point  is  marked  o°  and  the  boiling-point  100°,  is  now 
almost  universally  employed,  on  account  of  its  greater  simplicity 
from  an  arithmetical  point  of  view.  For  work  of  precision  the 
fixed  points  have  been  more  exactly  defined  (see  THERMOMETRY)  , 
but  no  change  has  been  made  in  the  fundamental  principle  of 

graduation. 
3.  Comparison  of  Scales  based  on  Expansion. — Thermometers 

constructed  in  the  manner  already  described  will  give  strictly 
comparable  readings,  provided  that  the  tubes  be  of  uniform 
bore,  and  that  the  same  liquid  and  glass  be  employed  in  their 



136 HEAT [CALORIMETRY 

construction.  But  they  possess  one  obvious  defect  from  a  theo- 
retical point  of  view,  namely,  that  the  subdivision  of  the  tem- 

perature scale  depends  on  the  expansion  of  the  particular  liquid 
selected  as  the  standard.  A  liquid  such  as  water,  which,  when  con- 

tinuously heated  at  a  uniform  rate  from  its  freezing-pcint,  first 
contracts  and  then  expands,  at  a  rapidly  increasing  rate,  would 
obviously  be  unsuitable.  But  there  is  no  a  priori  reason  why  other 
liquids  should  not  behave  to  some  extent  in  a  similar  way.  As 
a  matter  of  fact,  it  was  soon  observed  that  thermometers  care- 

fully constructed  with  different  liquids,  such  as  alcohol,  oil  and 
mercury,  did  not  agree  precisely  in  their  indications  at  points  of 
the  scale  intermediate  between  the  fixed  points,  and  diverged 
even  more  widely  outside  these  limits.  Another  possible  method, 

proposed  in  1694  by  Carlo  Renaldeni  (1615-1698),  professor 
of  mathematics  and  philosophy  at  Pisa,  would  be  to  determine 
the  intermediate  points  of  the  scale  by  observing  the  temperatures 

of  mixtures  of  ice-cold  and  boiling  water  in  varying  proportions. 

On  this  method,  the  temperature  of  50°  C.  would  be  defined 
as  that  obtained  by  mixing  equal  weights  of  water  at  o°  C.  and 
100°  C.;  20°  C.,  that  obtained  by  mixing  80  parts  of  water  at 
o°  C.  with  20  parts  of  water  at  100°  C.  and  so  on.  Each  degree 
rise  of  temperature  in  a  mass  of  water  would  then  represent 
the  addition  of  the  same  quantity  of  heat.  The  scale  thus 
obtained  would,  as  a  matter  of  fact,  agree  very  closely  with  that 
of  a  mercury  thermometer,  but  the  method  would  be  very 
difficult  to  put  in  practice,  and  would  still  have  the  disadvantage 
of  depending  on  the  properties  of  a  particular  liquid,  namely, 
water,  which  is  known  to  behave  in  an  anomalous  manner  in 

other  respects.  At  a  later  date,  the  researches  of  Gay-Lussac 
(1802)  and  Regnault  (1847)  showed  that  the  laws  of  the  expansion 
of  gases  are  much  simpler  than  those  of  liquids.  Whereas  the 

expansion  of  alcohol  between  o°  C.  and  100°  C.  is  nearly  seven 
times  as  great  as  that  of  mercury,  all  gases  (excluding  easily 
condensible  vapours)  expand  equally,  or  so  nearly  equally  that 
the  differences  between  them  cannot  be  detected  without  the 

most  refined  observations.  This  equality  of  expansion  affords 
a  strong  a  priori  argument  for  selecting  the  scale  given  by  the 
expansion  of  a  gas  as  the  standard  scale  of  temperature,  but  there 
are  still  stronger  theoretical  grounds  for  this  choice,  which  will 
be  indicated  in  discussing  the  absolute  scale  (§  21).  Among 
liquids  mercury  is  found  to  agree  most  nearly  with  the  gas  scale, 
and  is  generally  employed  in  thermometers  for  scientific  purposes 
on  account  of  its  high  boiling-point  and  for  other  reasons. 
The  differences  of  the  mercurial  scale  from  the  gas  scale  having 
been  carefully  determined,  the  mercury  thermometer  can  be 
used  as  a  secondary  standard  to  replace  the  gas  thermometer 
within  certain  limits,  as  the  gas  thermometer  would  be  very 
troublesome  to  employ  directly  in  ordinary  investigations. 
For  certain  purposes,  and  especially  at  temperatures  beyond 
the  range  of  mercury  thermometers,  electrical  thermometers, 
also  standardized  by  reference  to  the  gas  thermometer,  have 
been  very  generally  employed  in  recent  years,  while  for  still 
higher  temperatures  beyond  the  range  of  the  gas  thermometer, 
thermometers  based  on  the  recently  established  laws  ofiradiation 
are  the  only  instruments  available.  For  a  further  discussion  of 
the  theory  and  practice  of  the  measurement  of  temperature, 
the  reader  is  referred  to  the  article  THERMOMETRY. 

4.  Change  of  State. — Among  the  most  important  effects  of 
heat  is  that  of  changing  the  state  of  a  substance  from  solid  to 
liquid,  or  from  liquid  to  vapour.  With  very  few  exceptions,  all 
substances,  whether  simple  or  compound,  are  known  to  be  capable 
of  existing  in  each  of  the  three  states  under  suitable  conditions 
of  temperature  and  pressure.  The  transition  of  any  substance, 
from  the  state  of  liquid  to  that  of  solid  or  vapour  under  the 
ordinary  atmospheric  pressure,  takes  place  at  fixed  temperatures, 

the  freezing  and  boiling-points,  which  are  very  sharply  defined 
for  pure  crystalline  substances,  and  serve  in  fact  as  fixed  points 
of  the  ther mometric  scale.  A  change  of  state  cannot,  however, 
be  effected  in  any  case  without  the  addition  or  subtraction  of  a 
certain  definite  quantity  of  heat.  If  a  piece  of  ice  below  the 

freezing-point  is  gradually  heated  at  a  uniform  rate,  its  tem- 
perature may  be  observed  to  rise  regularly  till  the  freezing-point 

is  reached.  At  this  point  it  begins  to  melt,  and  its  temperature 
ceases  to  rise.  The  melting  takes  a  considerable  time,  during  the 
whole  of  which  heat  is  being  continuously  supplied  without 
producing  any  rise  of  temperature,  although  if  the  same  quantity 
of  heat  were  supplied  to  an  equal  mass  of  water,  the  temperature 

of  the  water  would  be  raised  nearly  80°  C.  Heat  thus  absorbed 
in  producing  a  change  of  state  without  rise  of  temperature  is 
called  "Latent  Heat,"  a  term  introduced  by  Joseph  Black,  who 
was  one  of  the  first  to  study  the  subject  of  change  of  state  from 
the  point  of  view  of  heat  absorbed,  and  who  in  many  cases 
actually  adopted  the  comparatively  rough  method  described 
above  of  estimating  quantities  of  heat  by  observing  the  time 
required  to  produce  a  given  change  when  the  substance  was 
receiving  heat  at  a  steady  rate  from  its  surroundings.  For 
every  change  of  state  a  definite  quantity  of  heat  is  required, 
without  which  the  change  cannot  take  place.  Heat  must  be 
added  to  melt  a  solid,  or  to  vaporize  a  solid  or  a  liquid,  and 
conversely,  heat  must  be  subtracted  to  reverse  the  change,  i.e. 
to  condense  a  vapour  or  freeze  a  liquid.  The  quantity  required 
for  any  given  change  depends  on  the  nature  of  the  substance 
and  the  change  considered,  and  varies  to  some  extent  with  the 
conditions  (as  to  pressure,  &c.)  under  which  the  change  is  made, 
but  is  always  the  same  for  the  same  change  under  the  same 
conditions.  A  rough  measurement  of  the  latent  heat  of  steam 
was  made  as  early  as  1 764  by  James  Watt,  who  found  that  steam 

at  212°  F.,  when  passed  from  a  kettle  into  a  jar  of  cold  water, 
was  capable  of  raising  nearly  six  times  its  weight  of  water  to 
the  boiling  point.  He  gives  the  volume  of  the  steam  as  about 
1800  times  that  of  an  equal  weight  of  water. 
The  phenomena  which  accompany  change  of  state,  and  the 

physical  laws  by  which  such  changes  are  governed,  are  discussed 
in  a  series  of  special  articles  dealing  with  particular  cases.  The 
articles  on  FUSION  and  ALLOYS  deal  with  the  change  from  the 
solid  to  the  liquid  state,  and  the  analogous  case  of  solution  is  dis- 

cussed in  the  article  on  SOLUTION.  The  articles  on  CONDENSATION 
OF  GASES,  LIQUID  GASES  and  VAPORIZATION  deal  with  the  theory 
of  the  change  of  state  from  liquid  to  vapour,  and  with  the  important 
applications  of  liquid  gases  to  other  researches.  The  methods  of 
measuring  the  latent  heat  of  fusion  or  vaporization  are  described  in 
the  article  CALORIMETRY,  and  need  not  be  further  discussed  here 
except  as  an  introduction  to  the  history  of  the  evolution  of  knowledge 
with  regard  to  the  nature  of  heat. 

5.  Calorimetry  by  Latent  Heat. — In  principle,  the  simplest 
and  most  direct  method  of  measuring  quantities  of  heat  consists 
in  observing  the  effects  produced  in  melting  a  solid  or  vaporizing 
a  liquid.  It  was,  in  fact,  by  the  fusion  of  ice  that  quantities 
of  heat  were  first  measured.  If  a  hot  body  is  placed  in  a  cavity 

in  a  block  of  ice  at  o°  C.,  and  is  covered  by  a  closely  fitting  slab 
of  ice,  the  quantity  of  ice  melted  will  be  directly  proportional  to 

the  quantity  of  heat  lost  by  the  body  in  cooling  to  o°  C.  None 
of  the  heat  can  possibly  escape  through  the  ice,  and  conversely 
no  heat  can  possibly  get  in  from  outside.  The  body  must  cool 

exactly  to  o°  C.,  and  every  fraction  of  the  heat  it  loses  must  melt 
an  equivalent  quantity  of  ice.  Apart  from  heat  lost  in  trans- 

ferring the  heated  body  to  the  ice  block,  the  method  is  theoretic- 
ally perfect.  The  only  difficulty  consists  in  the  practical 

measurement  of  the  quantity  of  ice  melted.  Black  estimated  this 
quantity  by  mopping  out  the  cavity  with  a  sponge  before  and 
after  the  operation.  But  there  is  a  variable  film  of  water  adhering 
to  the  walls  of  the  cavity,  which  gives  trouble  in  accurate  work. 

In  1780  Laplace  and  Lavoisier  used  a  double-walled  metallic 
vessel  containing  broken  ice,  which  was  in  many  respects  more 
convenient  than  the  block,  but  aggravated  the  difficulty  of  the 
film  of  water  adhering  to  the  ice.  In  spite  of  this  practical 
difficulty,  the  quantity  of  heat  required  to  melt  unit  weight  of 
ice  was  for  a  long  time  taken  as  the  unit  of  heat.  This  unit 
possesses  the  great  advantage  that  it  is  independent  of  the  scale 
of  temperature  adopted.  At  a  much  later  date  R.  Bunsen 

(Phil.  Mag.,  1871),  adopting  a  suggestion  of  Sir  John  Herschel's, 
devised  an  ice-calorimeter  suitable  for  measuring  small  quan- 

tities of  heat,  in  which  the  difficulty  of  the  water  film  was  over- 
come by  measuring  the  change  in  volume  due  to  the  melting  of 

the  ice.  The  volume  of  unit  mass  of  ice  is  approximately  1-0920 
times  that  of  unit  mass  of  water,  so  that  the  diminution  of  volume 
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is  0-092  of  a  cubic  centimetre  for  each  gramme  of  ice  melted. 
The  method  requires  careful  attention  to  details  of  manipulation, 
which  are  more  fully  discussed  in  the  article  on  CALORIMETRY. 

For  measuring  large  quantities  of  heat,  such  as  those  produced 
by  the  combustion  of  fuel  in  a  boiler,  the  most  convenient  method 
is  the  evaporation  of  water,  which  is  commonly  employed  by 
engineers  for  the  purpose.  The  natural  unit  in  this  case  is  the 
quantity  of  heat  required  to  evaporate  unit  mass  of  water  at  the 
boiling  point  under  atmospheric  pressure.  In  boilers  working  at 
a  higher  pressure,  or  supplied  with  water  at  a  lower  temperature, 
appropriate  corrections  are  applied  to  deduce  the  quantity 
evaporated  in  terms  of  this  unit. 

For  laboratory  work  on  a  small  scale  the  converse  method  of 
condensation  has  been  successfully  applied  by  John  Joly,  in 
whose  steam-calorimeter  the  quantity  of  heat  required  to  raise 
the  temperature  of  a  body  from  the  atmospheric  temperature 
to  that  of  steam  condensing  at  atmospheric  pressure  is  observed 

by  weighing  the  mass  of  steam  condensed  on  it.  (See  CALORI- 
METRY.) 

6.  Thermometric  Calorimetry.—FoT  the  majority  of  purposes 
the  most  convenient  and  the  most  readily  applicable  method 
of  measuring  quantities  of  heat,  is  to  observe  the  rise  of  tem- 

perature produced  in  a  known  mass  of  water  contained  in  a 
suitable  vessel  or  calorimeter.     This  method  was  employed  from 
a  very  early  date  by  Count  Rumford  and  other  investigators, 
and  was  brought  to  a  high  pitch  of  perfection  by  Regnault  in  his 

extensive  calorimetric  researches  (M6moires  de  I'lnstitut  de  Paris, 
1847);  but  it  is  only  within  comparatively  recent  years  that  it 
has  really  been  placed  on  a  satisfactory  basis  by  the  accurate 
definition  of  the  units  involved.     The  theoretical  objections  to 
the  method,  as  compared  with  latent  heat  calorimetry,  are  that 
some  heat  is  necessarily  lost  by  the  calorimeter  when  its  tem- 

perature is  raised  above  that  of  the  surroundings,  and  that  some 
heat  is  used  in  heating  the  vessel  containing  the  water.    These  are 
small  corrections,  which  can  be  estimated  with  considerable 
accuracy  in   practice.     A  more  serious  difficulty,   which  has 
impaired  the  value  of  much  careful  work  by  this  method,  is  that 
the  quantity  of  heat  required  to  raise  the  temperature  of  a  given 

mass  of  water  i°  C.  depends  on  the  temperature  at  which  the 
water  is  taken,  and  also  on  the  scale  of  the  thermometer  employed. 
It  is  for  this  reason,  in  many  cases,  impossible  to  say,  at  the 
present  time,  what  was  the  precise  value,  within  %  or  even  i  % 
of  the  heat  unit,  in  terms  of  which  many  of  the  older  results, 
such  as  those  of  Regnault,  were  expressed.     For  many  purposes 
this  would  not  be  a  serious  matter,  but  for  work  of  scientific 
precision  such  a  limitation  of  accuracy  would  constitute  a  very 
serious  bar  to  progress.     The  unit  generally  adopted  for  scientific 
purposes  is  the  quantity  of  heat  required  to  raise  i  gram  (or 

kilogram)  of  water  i°  C.,  and  is  called  the  calorie  (or  kilo-calorie). 
English  engineers  usually  state  results  in  terms  of  the  British 
Thermal  Unit  (B.Th.U.),  which  is  the  quantity  of  heat  required 

to  raise  i  Ib  of  water  i°  F. 
7.  Watt's    Indicator    Diagram;    Work    of    Expansion. — The 

rapid  development  of  the  steam-engine  (q.v.)  in  England  during 
the  latter  part  of  the  i8th  century  had  a  marked  effect  on  the 
progress  of  the  science  of  heat.     In  the  first  steam-engines  the 
working  cylinder  served  both  as  boiler  and  condenser,  a  very 
wasteful  method,  as  most  of  the  heat  was  transferred  directly 
from  the  fire  to  the  condensing  water  without  useful  effect. 
The  first  improvement  (about  1700)  was  to  use  a  separate  boiler, 
but  the  greater  part  of  the  steam  supplied  was  still  wasted  in 
reheating  the  cylinder,  which  had  been  cooled  by  the  injection 
of  cold  water  to  condense  the  steam  after  the  previous  stroke. 
In  1769  James  Watt  showed  how  to  avoid  this  waste  by  using 
a  separate  condenser  and  keeping  the  cylinder  as  hot  as  possible. 
In  his  earlier  engines  the  steam  at  full  boiler  pressure  was 
allowed  to  raise  the  piston  through  nearly  the  whole  of  its  stroke. 
Connexion  with  the  boiler  was  then  cut  off,  and  the  steam  at 
full  pressure  was  discharged  into  the  condenser.     Here  again 
there  was  unnecessary  waste,  as  the  steam  was  still  capable  of 

doing  useful  work.     He  subsequently  introduced  "  expansive 
working,"  which  effected  still  further  economy.     The  connexion 

with  the  boiler  was  cut  off  when  a  fraction  only,  say  },  of  the 

stroke  had  been  completed,  the  remainder  of  'the  stroke  being effected  by  the  expansion  of  the  steam  already  in  the  cylinder 
with  continually  diminishing  pressure.  By  the  end  of  the  stroke, 
when  connexion  was  made  to  the  condenser,  the  pressure  was 
so  reduced  that  there  was  comparatively  little  waste  from  this 
cause.  Watt  also  devised  an  instrument  called  an  indicator 

(see  STEAM  ENGINE),  in  which  a  pencil,  moved  up  and  down 
vertically  by  the  steam  pressure,  recorded  the  pressure  in  the 
cylinder  at  every  point  of  the  stroke  on  a  sheet  of  paper  moving 
horizontally  in  time  with  the  stroke  of  the  piston.  The  diagram 
thus  obtained  made  it  possible  to  study  what  was  happening 
inside  the  cylinder,  and  to  deduce  the  work  done  by  the  steam 
in  each  stroke.  The  method  of  the  indicator  diagram  has  since 
proved  of  great  utility  in  physics  in  studying  the  properties  of 
gases  and  vapours.  The  work  done,  or  the  useful  effect  obtained 
from  an  engine  or  any  kind  of  machine,  is  measured  by  the 
product  of  the  resistance  overcome  and  the  distance  through 
which  it  is  overcome.  The  result  is  generally  expressed  in  terms 
of  the  equivalent  weight  raised  through  a  certain  height  against 

the  force  of  gravity.1  If,  for  instance,  the  pressure  on  a  piston 

1  Units  of  Work,  Energy  and  Power. — In  English-speaking  countries 
work  is  generally  measured  in  foot-pounds.  Elsewhere  it  is  generally 
measured  in  kilogrammetres,  or  in  terms  of  the  work  done  in  raising 
I  kilogramme  weight  through  the  height  of  I  metre.  In  the  middle 

of  the  i  gth  century  the  terms  "  force  "  and  "  motive  power  "  were 
commonly  employed  in  the  sense  of  "  power  of  doing  work."  The 
term  "  energy  "  is  now  employed  in  this  sense.  A  quantity  of 
energy  is  measured  by  the  work  it  is  capable  of  performing.  A 
body  may  possess  energy  in  virtue  of  its  state  (gas  or  steam  under 
pressure),  or  in  virtue  of  its  position  (a  raised  weight),  or  in  various 
other  ways,  when  at  rest.  In  these  cases  it  is  said  to  possess  potential 
energy.  It  may  also  possess  energy  in  virtue  of  its  motion  or  rotation 
(as  a  fly-wheel  or  a  cannon-ball).  In  this  case  it  is  said  to  possess 
kinetic  energy,  or  energy  of  motion.  In  many  cases  the  energy  (as 
in  the  case  of  a  vibrating  body,  like  a  pendulum)  is  partly  kinetic 
and  partly  potential,  and  changes  continually  from  one  to  the  other 
throughout  the  motion.  For  instance,  the  energy  of  a  pendulum 
is  wholly  potential  when  it  is  momentarily  at  rest  at  the  top  of  its 
swing,  but  is  wholly  kinetic  when  the  pendulum  is  moving  with  its 
maximum  velocity  at  the  lowest  point  of  its  swing.  The  whole 
energy  at  any  moment  is  the  sum  of  the  potential  and  kinetic  energy, 
and  this  sum  remains  constant  so  long  as  the  amplitude  of  the 
vibration  remains  the  same.  The  potential  energy  of  a  weight  W  Ib 

raised  to  a  height  h  ft.  above  the  earth,  is  ~Wh  foot-pounds.  If allowed  to  fall  freely,  without  doing  work,  its  kinetic  energy  on 
reaching  the  earth  would  be  W/f  foot-pounds,  and  its  velocity  of 
motion  would  be  such  that  if  projected  upwards  with  the  same 
velocity  it  would  rise  to  the  height  h  from  which  it  fell.  We  have 
here  a  simple  and  familiar  case  of  the  conversion  of  one  kind  of  energy 
into  a  different  kind.  But  the  two  kinds  of  energy  are  mechanically 
equivalent,  and  they  can  both  be  measured  in  terms  of  the  same 
units.  The  units  already  considered,  namely  foot-pounds  or  kilo- 

grammetres, are  gravitational  units,  depending  on  the  force  of  gravity. 
This  is  the  most  obvious  and  natural  method  of  measuring  the 
potential  energy  of  a  raised  weight,  but  it  has  the  disadvantage  of 
varying  with  the  force  of  gravity  at  different  places.  The  natural 
measure  of  the  kinetic  energy  of  a  moving  body  is  the  product  of 
its  mass  by  half  the  square  of  its  velocity,  which  gives  a  measure 
in  kinetic  or  absolute  units  independent  of  the  force  of  gravity. 
Kinetic  and  gravitational  units  are  merely  different  ways  of  measur- 

ing the  same  thing.  Just  as  foot-pounds  may  be  reduced  to  kilo- 
grammetres by  dividing  by  the  number  of  foot-pounds  in  one  kilo- 

grammetre,  so  kinetic  may  be  reduced  to  gravitational  units  by 
dividing  by  the  kinetic  measure  of  the  intensity  of  gravity,  namely, 
the  work  in  kinetic  units  done  by  the  weight  of  unit  mass  acting 
through  unit  distance.  For  scientific  purposes,  it  is  necessary  to 
take  account  of  the  variation  of  gravity.  The  scientific  unit  of 
energy  is  called  the  erg.  The  erg  is  the  kinetic  energy  of  a  mass 
of  2  gm.  moving  with  a  velocity  of  I  cm.  per  sec.  The  work  in 
ergs  done  by  a  force  acting  through  a  distance  of  I  cm.  is  the  absolute 
measure  of  the  force.  A  force  equal  to  the  weight  of  I  gm.  (in 
England)  acting  through  a  distance  of  I  cm.  does  981  ergs  of  work. 
A  force  equal  to  the  weight  of  1000  gm.  (i  kilogramme)  acting 
through  a  distance  of  I  metre  (too  cm.)  does  98' I  million  ergs  of 
work.  As  the  erg  is  a  very  small  unit,  for  many  purposes,  a  unit 
equal  to  10  million  ergs,  called  a  joule,  is  employed.  In  England, 
where  the  weight  of  I  gm.  is  981  ergs  per  cm.,  a  foot-pound  is  equal 
to  1-356  joules,  and  a  kilogrammetre  is  equal  to  9-81  joules. 

The  term  power  is  now  generally  restricted  to  mean  "  rate  of  work- 
ing." Watt  estimated  that  an  average  horse  was  capable  of  raising 

550  Ib  I  ft.  in  each  second,  or  doing  work  at  the  rate  of  550  foot- 
pounds per  second,  or  33,000  foot-pounds  per  minute.  This  con- 

ventional horse-power  is  the  unit  commonly  employed  for  estimating 
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is  50  ft  per  sq.  in.,  and  the  area  of  the  piston  is  100  sq.  in.,  the 
force  on  the  piston  is  5000  Ib  weight.  If  the  stroke  of  the  piston 
is  i  ft.,  the  work  done  per  stroke  is  capable  of  raising  a 
weight  of  5000  Ib  through  a  height  of  i  ft.,  or  50  Ib  through  a 
height  of  100  ft.  and  so  on. 

Fig.  3  represents  an  imaginary  indicator  diagram  for  a  steam- 
engine,  taken  from  one  of  Watt  s  patents.  Steam  is  admitted  to 
the  cylinder  when  the  piston  is  at  the  beginning  of  its  stroke,  at  S. 
ST  represents  the  length  of  the  stroke  or  the  limit  of  horizontal 
movement  of  the  paper  on  which  the  diagram  is  drawn.  The  indicat- 

ing pencil  rises  to  the  point  A,  representing  the  absolute  pressure  of 
60  ft  per  sq.  in.  As  the  piston  moves  outwards  the  pencil  traces 
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FIG.  3. — Watt's  Indicator  Diagram.    Patent  of  1782. 

the  horizontal  line  AB,  the  pressure  remaining  constant  till  the  point 
B  is  reached,  at  which  connexion  to  the  boiler  is  cut  off.  The  work 
done  so  far  is  represented  by  the  area  of  the  rectangle  ABSF,  namely 
AS  X  SF,  multiplied  by  the  area  of  the  piston  in  sq.  in.  The 
result  is  in  foot-pounds  if  the  fraction  of  the  stroke  SF  is  taken  in 
feet.  After  cut-off  at  B  the  steam  expands  under  diminishing 
pressure,  and  the  pencil  falls  gradually  from  B  to  C,  following  the 
steam  pressure  until  the  exhaust  valve  opens  at  the  end  of  the  stroke. 
The  pressure  then  falls  rapidly  to  that  of  the  condenser,  which  for 
an  ideal  case  may  be  taken  as  zero,  following  Watt.  The  work 
done  during  expansion  is  found  by  dividing  the  remainder  of  the 
stroke  FT  into  a  number  of  equal  parts  (say  8,  Watt  takes  20)  and 
measuring  the  pressure  at  the  points  i,  2,  3,  4,  &c.,  corresponding 
to  the  middle  of  each.  We  thus  obtain  a  number  of  small  rectangles, 
the  sum  of  which  is  evidently  very  nearly  equal  to  the  whole  area 
BCTF  under  the  expansion  curve,  or  to  the  remainder  of  the  stroke 
FT  multiplied  by  the  average  or  mean  value  of  the  pressure.  The 
whole  work  done  in  the  forward  stroke  is  represented  by  the  area 
ABCTSA,  or  by  the  average  value  of  the  pressure  P  over  the  whole 
stroke  multiplied  by  the  stroke  L.  This  area  must  be  multiplied 
by  the  area  of  the  piston  A  in  sq.  in.  as  before,  to  get  the 
work  done  per  stroke  in  foot-pounds,  which  is  PLA.  If  the  engine 
repeats  this  cycle  N  times  per  minute,  the  work  done  per  minute  is 
PLAN  foot-pounds,  which  is  reduced  to  horse-power  by  dividing 
by  33,000.  If  the  steam  is  ejected  by  the  piston  at  atmospheric 
pressure  (15  ft  per  sq.  in.)  instead  of  being  condensed  at  zero  pressure, 
the  area  COST  under  the  atmospheric  line  CD,  representing  work 
done  against  back-pressure  on  the  return  stroke  must  be  subtracted. 
If  the  engine  repeats  the  same  cycle  or  series  of  operations  continu- 

ously, the  indicator  diagram  will  be  a  closed  curve,  and  the  nett 
work  done  per  cycle  will  be  represented  by  the  included  area,  what- 

ever the  form  of  the  curve. 

8.  Thermal  Efficiency. — The  thermal  efficiency  of  an  engine 
is  the  ratio  of  the  work  done  by  the  engine  to  the  heat  supplied 

to  it.  According  to  Watt's  observations,  confirmed  later  by 
Clement  and  Desormes,  the  total  heat  required  to  produce 
i  Ib  of  saturated  steam  at  any  temperature  from  water  at 

o°  C.  was  approximately  650  times  the  quantity  of  heat  required 
to  raise  i  Ib  of  water  i°  C.  Since  i  Ib  of  steam  represented 
on  this  assumption  a  certain  quantity  of  heat,  the  efficiency 
could  be  measured  naturally  in  foot-pounds  of  work  obtainable 
per  Ib  of  steam,  or  conversely  in  pounds  of  steam  consumed 

per  horse-power-hour. 
In  his  patent  of  1782  Watt  gives  the  following  example  of  the 

improvement  in  thermal  efficiency  obtained  by  expansive  work- 

the  power  of  engines.  The  horse-power-hour,  or  the  work  done  by  one 
horse-power  in  one  hour,  is  nearly  2  million  foot-pounds.  For  electrical 
and  scientific  purposes  the  unit  of  power  employed  is  called  the  watt. 
The  watt  is  the  work  per  second  done  by  an  electromotive  force  of 
i  volt  in  driving  a  current  of  I  ampere,  and  is  equal  to  10  million 
ergs  or  I  joule  per  second.  One  horse-power  is  746  watts  or  nearly 
f  of  a  kilowatt.  The  kilowatt-hour,  which  is  the  unit  by  which 
electrical  energy  is  sold,  is  3-6  million  joules  or  2-65  million  foot- 

pounds, or  366,000  kilogrammetres,  and  is  capable  of  raising  nearly 
19  ft  of  water  from  the  freezing  to  the  boiling  point. 

ing.  Taking  the  diagram  already  given,  if  the  quantity  of  steam 
represented  by  AB,  or  300  cub.  in.  at  60  Ib  pressure,  were  em- 

ployed without  expansion,  the  work  realized,  represented  by  the 
area  ABSF,  would  be  6000/4  =  1 500  foot-pounds.  With  expansion 
to  4  times  its  original  volume,  as  shown  in  the  diagram  by  the 
whole  area  ABCTSA,  the  mean  pressure  (as  calculated  by  Watt, 
assuming  Boyle's  law)  would  be  0-58  of  the  original  pressure, 
and  the  work  done  would  be  6000X0-58  =  3480  foot-pounds  for 
the  same  quantity  of  steam,  or  the  thermal  efficiency  would  be 
2-32  times  greater.  The  advantage  actually  obtained  would  not 
be  so  great  as  this,  on  account  of  losses  by  condensation,  back- 

pressure, &c.,  which  are  neglected  in  Watt's  calculation,  but  the 
margin  would  still  be  very  considerable.  Three  hundred  cub. 
in.  of  steam  at  60  Ib  pressure  would  represent  about  -0245  of 
i  Ib  of  steam,  or  28-7  B.Th.U.,  so  that,  neglecting  all  losses, 
the  possible  thermal  efficiency  attainable  with  steam  at  this 
pressure  and  four  expansions  ( j  cut-off)  would  be  3480/28  •  7 ,  or  121 
foot-pounds  per  B.Th.U.  At  a  later  date,  about  i82o,it  was  usual 
to  include  the  efficiency  of  the  boiler  with  that  of  the  engine, 

and  to  reckon  the  efficiency  or  "  duty  "  in  foot-pounds  per  bushel 
or  cwt.  of  coal.  The  best  Cornish  pumping-engines  of  that  date 
achieved  about  70  million  foot-pounds  per  cwt.,  or  consumed 
about  3-2  Ib  per  horse-power-hour,  which  is  roughly  equivalent  to 
43  foot-pounds  per  B.Th.U.  The  efficiency  gradually  increased 
as  higher  pressures  were  used,  with  more  complete  expansion, 
but  the  conditions  upon  which  the  efficiency  depended  were 
not  fully  worked  out  till  a  much  later  date.  Much  additional 
knowledge  with  regard  to  the  nature  of  heat,  and  the  properties 
of  gases  and  vapours,  was  required  before  the  problem  could 
be  attacked  theoretically. 

9.  Of  the  Nature  of  Heat. — In  the  early  days  of  the  science  it 
was  natural  to  ascribe  the  manifestations  of  heat  to  the  action 

of  a  subtle  imponderable  fluid  called  "  caloric,"  with  the  power 
of  penetrating,  expanding  and  dissolving  bodies,  or  dissipating 
them  in  vapour.  The  fluid  was  imponderable,  because  the  most 
careful  experiments  failed  to  show  that  heat  produced  any  in- 

crease in  weight.  The  opposite  property  of  levitation  was  often 
ascribed  to  heat,  but  it  was  shown  by  more  cautious  investigators 
that  the  apparent  loss  of  weight  due  to  heating  was  to  be  attri- 

buted to  evaporation  or  to  upward  air  currents.  The  funda- 
mental idea  of  an  imaginary  fluid  to  represent  heat  was  useful 

as  helping  the  mind  to  a  conception  of  something  remaining 
invariable  in  quantity  through  many  transformations,  but  in 
some  respects  the  analogy  was  misleading,  and  tended  greatly 
to  retard  the  progress  of  science.  The  caloric  theory  was  very 

simple  in  its  application  to  the  majority  of  calorimetric  ex- 
periments, and  gave  a  fair  account  of  the  elementary  phenomena 

of  change  of  state,  but  it  encountered  serious  difficulties  in 
explaining  the  production  of  heat  by  friction,  or  the  changes 
of  temperature  accompanying  the  compression  or  expansion 
of  a  gas.  The  explanation  which  the  calorists  offered  of  the 
production  of  heat  by  friction  or  compression  was  that  some 
of  the  latent  caloric  was  squeezed  or  ground  out  of  the  bodies 

concerned  and  became  "  sensible."  In  the  case  of  heat  developed 
by  friction,  they  supposed  that  the  abraded  portions  of  the 
material  were  capable  of  holding  a  smaller  quantity  of  heat, 

or  had  less  "  capacity  for  heat,"  than  the  original  material. 
From  a  logical  point  of  view,  this  was  a  perfectly  tenable 
hypothesis,  and  one  difficult  to  refute.  It  was  easy  to  account 
in  this  way  for  the  heat  produced  in  boring  cannon  and  similar 
operations,  where  the  amount  of  abraded  material  was  large. 
To  refute  this  explanation,  Rumford  (Phil.  Trans.,  1798)  made 
his  celebrated  experiments  with  a  blunt  borer,  in  one  of 

which  he  succeeded  in  boiling  by  friction  26-5  ft  of  cold 
water  in  2\  hours,  with  the  production  of  only  4145  grains 
of  metallic  powder.  He  then  showed  by  experiment  that  the 
metallic  powder  required  the  same  amount  of  heat  to  raise  its 

temperature  i°,  as  an  equal  weight  of  the  original  metal,  or  that 
its  "  capacity  for  heat  "  (in  this  sense)  was  unaltered  by  reducing 
it  to  powder;  and  he  argued  that  "  in  any  case  so  small  a 
quantity  of  powder  could  not  possibly  account  for  all  the  heat 
generated,  that  the  supply  of  heat  appeared  to  be  inexhaustible. 
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and  that  heat  could  not  be  a  material  substance,  but  must  be 

something  of  the  nature  of  motion."  Unfortunately  Rumford's 
argument  was  not  quite  conclusive.  The  supporters  of  the 
caloric  theory  appear,  whether  consciously  or  unconsciously, 

to  have  used  the  phrase  "  capacity  for  heat"  in  two  entirely 
distinct  senses  without  any  clear  definition  of  the  difference. 

The  phrase  "  capacity  for  heat  "  might  very  naturally  denote 
the  total  quantity  of  heat  contained  in  a  body,  which  we  have 
no  means  of  measuring,  but  it  was  generally  used  to  signify  the 
quantity  of  heat  required  to  raise  the  temperature  of  a  body 
one  degree,  which  is  quite  a  different  thing,  and  has  no  necessary 
relation  to  the  total  heat.  In  proving  that  the  powder  and  the 
solid  metal  required  the  same  quantity  of  heat  to  raise  the 
temperature  of  equal  masses  of  either  one  degree,  Rumford 
did  not  prove  that  they  contained  equal  quantities  of  heat, 
which  was  the  real  point  at  issue  in  this  instance.  The  metal 
tin  actually  changes  into  powder  below  a  certain  temperature, 
and  in  so  doing  evolves  a  measurable  quantity  of  heat.  A 
mixture  of  the  gases  oxygen  and  hydrogen,  in  the  proportions 
in  which  they  combine  to  form  water,  evolves  when  burnt 
sufficient  heat  to  raise  more  than  thirty  times  its  weight  of  water 
from  the  freezing  to  the  boiling  point;  and  the  mixture  of  gases 
may,  in  this  sense,  be  said  to  contain  so  much  more  heat  than 
the  water,  although  its  capacity  for  heat  in  the  ordinary  sense 
is  only  about  half  that  of  the  water  produced.  To  complete 

the  refutation  of  the  calorists'  explanation  of  the  heat  produced 
by  friction,  it  would  have  been  necessary  for  Rumford  to  show 
that  the  powder  when  reconverted  into  ths  same  state  as  the 
solid  metal  did  not  absorb  a  quantity  of  heat  equivalent  to  that 
evolved  in  the  grinding;  in  other  words  that  the  heat  produced 
by  friction  was  not  simply  that  due  to  the  change  of  state  of 
the  metal  from  solid  to  powder. 

Shortly  afterwards,  in  1799,  Davy1  described  an  experiment 
in  which  he  melted  ice  by  rubbing  two  blocks  together.  This 

experiment  afforded  a  very  direct  refutation  of  the  calorists' 
view,  because  it  was  a  well-known  fact  that  ice  required  to  have 
a  quantity  of  heat  added  to  it  to  convert  it  into  water,  so  that 
the  water  produced  by  the  friction  contained  more  heat  than  the 
ice.  In  stating  as  the  conclusion  to  be  drawn  from  this  experi- 

ment that  "  friction  consequently  does  not  diminish  the  capacity 
of  bodies  for  heat,"  Davy  apparently  uses  the  phrase  capacity 
for  heat  in  the  sense  of  total  heat  contained  in  a  body,  because 
in  a  later  section  of  the  same  essay  he  definitely  gives  the  phrase 

this  meaning,  and  uses  the  term  "  capability  of  temperature  "  to 
denote  what  we  now  term  capacity  for  heat. 

The  delay  in  the  overthrow  of  the  caloric  theory,  and  in  the 
acceptance  of  the  view  that  heat  is  a  mode  of  motion,  was  no 
doubt  partly  due  to  some  fundamental  confusion  of  ideas  in  the 

use  of  the  term  "  capacity  for  heat  "  and  similar  phrases.  A 
still  greater  obstacle  lay  in  the  comparative  vagueness  of  the 
motion  or  vibration  theory.  Davy  speaks  of  heat  as  being 

"  repulsive  motion,"  and  distinguishes  it  from  light,  which  is 
"  projective  motion  ";  though  heat  is  certainly  not  a  substance — 
according  to  Davy  in  the  essay  under  discussion — and  may  not 
even  be  treated  as  an  imponderable  fluid,  light  as  certainly-w  a 
material  substance,  and  is  capable  of  forming  chemical  com- 

pounds with  ordinary  matter,  such  as  oxygen  gas,  which  is  not  a 
simple  substance,  but  a  compound,  termed  phosoxygen,  of  light 
and  oxygen.  Accepting  the  conclusions  of  Davy  and  Rumford 
that  heat  is  not  a  material  substance  but  a  mode  of  motion, 
there  still  remains  the  question,  what  definite  conception  is  to  be 
attached  to  a  quantity  of  heat?  What  do  we  mean  by  a  quantity 

of  vibratory  motion,  how  is  the  quantity  of  motion  to  be  esti- 
mated, and  why  should  it  remain  invariable  in  many  trans- 

formations? The  idea  that  heat  was  a  "  mode  of  motion  " 
was  applicable  as  a  qualitative  explanation  of  many  of  the 
effects  of  heat,  but  it  lacked  the  quantitative  precision  of  a 
scientific  statement,  and  could  not  be  applied  to  the  calculation 
and  prediction  of  definite  results.  The  state  of  science  at  the 

time  of  Rumford's  and  Davy's  experiments  did  not  admit  of  a 
1  In  an  essay  on  "  Heat,  Light,  and  Combinations  of  Light," 

republished  in  Sir  H.  Davy's  Collected  Works,  ii.  (London,  1836). 

more  exact  generalization.  The  way  was  paved  in  the  first 
instance  by  a  more  complete  study  of  the  laws  of  gases,  to  which 
Laplace,  Dalton,  Gay-Lussac,  Dulong  and  many  others  contri- 

buted both  on  the  experimental  and  theoretical  side.  Although 
the  development  proceeded  simultaneously  along  many  parallel 
lines,  it  is  interesting  and  instructive  to  take  the  investigation 
of  the  properties  of  gases,  and  to  endeavour  to  trace  the  steps 
by  which  the  true  theory  was  finally  attained. 

10.  Thermal  Properties  of  Cases. — The  most  characteristic 
property  of  a  gaseous  or  elastic  fluid,  namely,  the  elasticity,  or 
resistance  to  compression,  was  first  investigated  scientifically 
by  Robert  Boyle  (1662),  who  showed  that  the  pressure  p  of  a 
given  mass  of  gas  varied  inversely  as  the  volume  v,  provided  that 
the  temperature  remained  constant.  This  is  generally  expressed 
by  the  formula  pv=C,  where  C  is  a  constant  for  any  given 
temperature,  and  v  is  taken  to  represent  the  specific  volume,  or 
the  volume  of  unit  mass,  of  the  gas  at  the  given  pressure 
and  temperature.  Boyle  was  well  aware  of  the  effect  of  heat 
in  expanding  a  gas,  but  he  was  unable  to  investigate  this  properly 
as  no  thermometric  scale  had  been  defined  at  that  date.  Accord- 

ing to  Boyle's  law,  when  a  mass  of  gas  is  compressed  by  a  small 
amount  at  constant  temperature,  the  percentage  increase  of 
pressure  is  equal  to  the  percentage  diminution  of  volume  (if  the 
compression  is  v/ioo,  the  increase  of  pressure  is  very  nearly 
/>/ioo).  Adopting  this  law,  Newton  showed,  by  a  most  ingenious 
piece  of  reasoning  (Principia,  ii.,  sect.  8),  that  the  velocity  of 
sound  in  air  should  be  equal  to  the  velocity  acquired  by  a  body 
falling  under  gravity  through  a  distance  equal  to  half  the  height 
of  the  atmosphere,  considered  as  being  of  uniform  density  equal 
to  that  at  the  surface  of  the  earth.  This  gave  the  result  918  ft. 
per  sec.  (280  metres  per  sec.)  for  the  velocity  at  the  freezing 
point.  Newton  was  aware  that  the  actual  velocity  of  sound  was 
somewhat  greater  than  this,  but  supposed  that  the  difference 
might  be  due  in  some  way  to  the  size  of  the  air  particles,  of  which 
no  account  could  be  taken  in  the  calculation.  The  first  accurate 
measurement  of  the  velocity  of  sound  by  the  French  Academic 
des  Sciences  in  1738  gave  the  value  332  metres  per  sec.  as  the 

velocity  at  o°  C.  The  true  explanation  of  the  discrepancy  was 
not  discovered  till  nearly  100  years  later. 

The  law  of  expansion  of  gases  with  change  of  temperature  was 
investigated  by  Dalton  and  Gay-Lussac  (1802),  who  found  that 
the  volume  of  a  gas  under  constant  pressure  increased  by  1/2671!! 

part  of  its  volume  at  o°  C.  for  each  i°  C.  rise  in  temperature. 
This  value  was  generally  assumed  in  all  calculations  for  nearly 
50  years.  More  exact  researches,  especially  those  of  Regnault, 
at  a  later  date,  showed  that  the  law  was  very  nearly  correct  for 
all  permanent  gases,  but  that  the  value  of  the  coefficient  should 

be  T7~srd-  According  to  this  law  the  volume  of  a  gas  at  any 
temperature  f  C.  should  be  proportional  to  273+^,  i.e.  to  the 

temperature  reckoned  from  a  zero  273°  below  that  of  the 
Centigrade  scale,  which  was  called  the  absolute  zero  of  the  gas 
thermometer.  If  T=  273+^,  denotes  the  temperature  measured 
from  this  zero,  the  law  of  expansion  of  a  gas  may  be  combined 

with  Boyle's  law  in  the  simple  formula 

which  is  generally  taken  as  the  expression  of  the  gaseous  laws. 
If  equal  volumes  of  different  gases  are  taken  at  the  same  tempera- 

ture and  pressure,  it  follows  that  the  constant  R  is  the  same  for 
all  gases.  If  equal  masses  are  taken,  the  value  of  the  constant  R 
for  different  gases  varies  inversely  as  the  molecular  weight  or  as 
the  density  relative  to  hydrogen. 

Dalton  also  investigated  the  laws  of  vapours,  and  of  mixtures 
of  gases  and  vapours.  He  found  that  condensible  vapours 

approximately  followed  Boyle's  law  when  compressed,  until  the 
condensation  pressure  was  reached,  at  which  the  vapour  lique- 

fied without  further  increase  of  pressure.  He  found  that  when  a 
liquid  was  introduced  into  a  closed  space,  and  allowed  to  evaporate 
until  the  space  was  saturated  with  the  vapour  and  evaporation 
ceased,  the  increase  of  pressure  in  the  space  was  equal  to  the 
condensation  pressure  of  the  vapour,  and  did  not  depend  on  the 
volume  of  the  space  or  the  presence  of  any  other  gas  or  vapour 



140 HEAT [SPECIFIC  HEAT  OF  GASES 

provided  that  there  was  no  solution  or  chemical  action.  He 
showed  that  the  condensation  or  saturation-pressure  of  a  vapour 
depended  only  on  the  temperature,  and  increased  by  nearly  the 
same  fraction  of  itself  per  degree  rise  of  temperature,  and  that 
the  pressures  of  different  vapours  were  nearly  the  same  at  equal 
distances  from  their  boiling  points.  The  increase  of  pressure 

per  degree  C.  at  the  boiling  point  was  about  -j^th  of  760  mm.  or 
27-2  mm.,  but  increased  in  geometrical  progression  with  rise  of 

temperature.  These  results  of  Dalton's  were  confirmed,  and  in 
part  corrected,  as  regards  increase  of  vapour-pressure,  by  Gay- 
Lussac,  Dulong,  Regnault  and  other  investigators,  but  were  found 
to  be  as  close  an  approximation  to  the  truth  as  could  be  obtained 
with  such  simple  expressions.  More  accurate  empirical  ex- 

pressions for  the  increase  of  vapour-pressure  of  a  liquid  with 
temperature  were  soon  obtained  by  Thomas  Young,  J.  P.  L.  A. 
Roche  and  others,  but  the  explanation  of  the  relation  was  not 
arrived  at  until  a  much  later  date  (see  VAPORIZATION). 

1 1 .  Specific  Heats  of  Gases. — In  order  to  estimate  the  quantities 
of  heat  concerned  in  experiments  with  gases,  it  was  necessary 
in  the  first  instance  to  measure  their  specific  heats,  which  pre- 

sented formidable  difficulties.  The  earlier  attempts  by  Lavoisier 
and  others,  employing  the  ordinary  methods  of  calorimetry, 
gave  very  uncertain  and  discordant  results,  which  were  not 
regarded  with  any  confidence  even  by  the  experimentalists 

themselves.  Gay-Lussac  (Memoires  d'Arcueil,  1807)  devised 
an  ingenious  experiment,  which,  though  misinterpreted  at  the 
time,  is  very  interesting  and  instructive.  With  the  object  of 
comparing  the  specific  heats  of  different  gases,  he  took  two  equal 

globes  A  and  B  connected  by  a  tube  with  a  stop-cock.  The  globe 
B  was  exhausted,  the  other  A  being  filled  with  gas.  On  opening 
the  tap  between  the  vessels,  the  gas  flowed  from  A  to  B  and  the 
pressure  was  rapidly  equalized.  He  observed  that  the  fall  of 
temperature  in  A  was  nearly  equal  to  the  rise  of  temperature  in 
B,  and  that  for  the  same  initial  pressure  the  change  of  tempera- 

ture was  very  nearly  the  same  for  all  the  gases  he  tried,  except 
hydrogen,  which  showed  greater  changes  of  temperature  than 
other  gases.  He  concluded  from  this  experiment  that  equal 
volumes  of  gases  had  the  same  capacity  for  heat,  except  hydrogen, 
which  he  supposed  to  have  a  Jarger  capacity,  because  it  showed 
a  greater  effect.  The  method  does  not  in  reality  afford  any 
direct  information  with  regard  to  the  specific  heats,  and  the 
conclusion  with  regard  to  hydrogen  is  evidently  wrong.  At 
a  later  date  (Ann.  de  Chim.,  1812,  81,  p.  98)  Gay-Lussac  adopted 
A.  Crawford's  method  of  mixture,  allowing  two  equal  streams 

of  different  gases,  one  heated  and  the  other  cooled  about  20°  C., 
to  mix  in  a  tube  containing  a  thermometer.  The  resulting 
temperature  was  in  all  cases  nearly  the  mean  of  the  two,  from 
which  he  concluded  that  equal  volumes  of  all  the  gases  tried, 
namely,  hydrogen,  carbon  dioxide,  air,  oxygen  and  nitrogen, 
had  the  same  thermal  capacity.  This  was  correct,  except  as 
regards  carbon  dioxide,  but  did  not  give  any  information  as  to 
the  actual  specific  heats  referred  to  water  or  any  known  substance. 
About  the  same  time,  F.  Delaroche  and  J.  E.  Berard  (Ann.  de 

chim.,  1813,  85,  p.  72)  made  direct  determinations  of  the  specific 
heats  of  air,  oxygen,  hydrogen,  carbon  monoxide,  carbon  dioxide, 
nitrous  oxide  and  ethylene,  by  passing  a  stream  of  gas  heated 

to  nearly  100°  C.  through  a  spiral  tube  in  a  calorimeter  containing 
water.  Their  work  was  a  great  advance  on  previous  attempts, 
and  gave  the  first  trustworthy  results.  With  the  exception  of 
hydrogen,  which  presents  peculiar  difficulties,  they  found  that 
equal  volumes  of  the  permanent  gases,  air,  oxygen  and  carbon 
monoxide,  had  nearly  the  same  thermal  capacity,  but  that  the 
compound  condensible  gases,  carbon  dioxide,  nitrous  oxide 
and  ethylene,  had  larger  thermal  capacities  in  the  order  given. 
They  were  unable  to  state  whether  the  specific  heats  of  the  gases 
increased  or  diminished  with  temperature,  but  from  experiments 
on  air  at  pressures  of  740  mm.  and  1000  mm.,  they  found  the 
specific  heats  to  be  -269  and  -245  respectively,  and  concluded 
that  the  specific  heat  diminished  with  increase  of  pressure. 

The  difference  they  observed  was  really  due  to  errors  of  experi- 
ment, but  they  regarded  it  as  proving  beyond  doubt  the  truth 

of  the  calorists'  contention  that  the  heat  disengaged  on  the 

compression  of  a  gas  was  due  to  the  diminution  of  its  thermal 
capacity. 

Dalton  and  others  had  endeavoured  to  measure  directly  the 
rise  of  temperature  produced  by  the  compression  of  a  gas. 

Dalton  had  observed  a  rise  of  50°  F.  in  a  gas  when  suddenly  com- 
pressed to  half  its  volume,  but  no  thermometers  at  that  time 

were  sufficiently  sensitive  to  indicate  more  than  a  fraction  of 
the  change  of  temperature.  Laplace  was  the  first  to  see  in  this 
phenomenon  the  probable  explanation  of  the  discrepancy  between 

Newton's  calculation  of  the  velocity  of  sound  and  the  observed 
value.  The  increase  of  pressure  due  to  a  sudden  compression, 
in  which  no  heat  was  allowed  to  escape,  or  as  we  now  call  it  an 

"  adiabatic  "  compression,  would  necessarily  be  greater  than  the 
increase  of  pressure  in  a  slow  isothermal  compression,  on  account 
of  the  rise  of  temperature.  As  the  rapid  compressions  and 
rarefactions  occurring  in  the  propagation  of  a  sound  wave  were 
perfectly  adiabatic,  it  was  necessary  to  take  account  of  the  rise 
of  temperature  due  to  compression  in  calculating  the  velocity. 
To  reconcile  the  observed  and  calculated  values  of  the  velocity, 
the  increase  of  pressure  in  adiabatic  compression  must  be  1-410 
times  greater  than  in  isothermal  compression.  This  is  the  ratio 
of  the  adiabatic  elasticity  of  air  to  the  isothermal  elasticity. 
It  was  a  long  time,  however,  before  Laplace  saw  his  way  to  any 
direct  experimental  verification  of  the  value  of  this  ratio.  At 
a  later  date  (Ann.  de  chim.,  1816,  3,  p.  238)  he  stated  that  he 
had  succeeded  in  proving  that  the  ratio  in  question  must  be  the 
same  as  the  ratio  of  the  specific  heat  of  air  at  constant  pressure 
to  the  specific  heat  at  constant  volume. 

In  the  method  of  measuring  the  specific  heat  adopted  by  Delaroche 
and  Berard,  the  gas  under  experiment,,  while  passing  through  a  tube 
at  practically  constant  pressure,  contracts  in  cooling,  as  it  gives  up 
its  heat  to  the  calorimeter.  Part  of  the  heat  surrendered  to  the 
calorimeter  is  due  to  the  contraction  of  volume.  If  a  gramme  of 

gas  at  pressure  p,  volume  v  and  temperature  T  abs.  is  heated  I  °  C. 
at  constant  pressure  p,  it  absorbs  a  quantity  of  heat  S  =  -238  calorie 
(according  to  Regnault)  the  specific  heat  at  constant  pressure.  At 
the  same  time  the  gas  expands  by  a  fraction  I/T  of  v,  which  is  the 

same  as  1/273  °f  its  volume  at  o°  C.  If  now  the  air  is  suddenly 
compressed  by  an  amount  ti/T,  it  will  be  restored  to  its  original 
volume,  and  its  temperature  will  be  raised  by  the  liberation  of  a 

quantity  of  heat  R',  the  latent  heat  of  expansion  for  an  increase  of 
volume  zi/T.  If  no  heat  has  been  allowed  to  escape,  the  air  will  now 
be  in  the  same  state  as  if  a  quantity  of  heat  S  had  been  communicated 
to  it  at  its  original  volume  v  without  expansion.  The  rise  of  tempera- 

ture above  the  original  temperature  T  will  be  S/j  degrees,  where  s 
is  the  specific  heat  at  constant  volume,  which  is  obviously  equal  to 

S-R'.  Since  p/T  is  the  increase  of  pressure  for  i°C.  rise  of  tempera- 
ture at  constant  volume,  the  increase  of  pressure  for  a  rise  of  S/j 

degrees  will  be  •yp/T,  where  7  is  the  ratio  S/s.  But  this  is  the  rise 
of  pressure  produced  by  a  sudden  compression  ti/T,  and  is  seen  to  be 
y  times  the  rise  of  pressure  p/T  produced  by  the  same  compression 
at  constant  temperature.  The  ratio  of  the  adiabatic  to  the  iso- 

thermal elasticity,  required  for  calculating  the  velocity  of  sound,  is 
therefore  the  same  as  the  ratio  of  the  specific  heat  at  constant  pressure 
to  that  at  constant  volume. 

12.  Experimental  Verification  of  the  Ratio  of  Specific  Heats. — This 
was  a  most  interesting  and-  important  theoretical  relation  to  dis- 

cover, but  unfortunately  it  did  not  help  much  in  the  determination 
of  the  ratio  required,  because  it  was  not  practically  possible  at  that 
time  to  measure  the  specific  heat  of  air  at  constant  volume  in  a 
closed  vessel.  Attempts  had  been  made  to  do  this,  but  they  had 
signally  failed,  on  account  of  the  small  heat  capacity  of  the  gas  as 
compared  with  the  containing  vessel.  Laplace  endeavoured  to 
extract  some  confirmation  of  his  views  from  the  values  given  by 
Delaroche  and  Beiard  for  the  specific  heat  of  air  at  1000  and  740 
mm.  pressure.  On  the  assumption  that  the  quantities  of  heat  con- 

tained in  a  given  mass  of  air  increased  in  direct  proportion  to  its 
volume  when  heated  at  constant  pressure,  he  deduced,  by  some  rather 
obscure  reasoning,  that  the  ratio  of  the  specific  heats  S  and  J  should 
be  about  1-5  to  I,  which  he  regarded  as  a  fairly  satisfactory  agree- 

ment with  the  value  7  =  1-41  deduced  from  the  velocity  of  sound. 
The  ratio  of  the  specific  heats  could  not  be  directly  measured, 

but  a  few  years  later,  Clement  and  DSsormes  (Journ.  de  Phys.,  Nov. 
1819)  succeeded  in  making  a  direct  measurement  of  the  ratio  of 
the  elasticities  in  a  very  simple  manner.  They  took  a  large  globe 
containing  air  at  atmospheric  pressure  and  temperature,  and  re- 

moved a  small  quantity  of  air.  They  then  observed  the  defect  of 
pressure  pt>  when  the  air  had  regained  its  original  temperature. 
By  suddenly  opening  the  globe,  and  immediately  closing  it,  the 
pressure  was  restored  almost  instantaneously  to  the  atmospheric, 
the  rise  of  pressure  pa  corresponding  to  the  sudden  compression 
produced.  The  air,  having  been  heated  by  the  compression,  was 
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allowed  to  regain  its  original  temperature,  the  tap  remaining  closed, 
and  the  final  defect  of  pressure  pl  was  noted.  The  change  of  pressure 
for  the  same  compression  performed  isothermally  is  then  p<,—pl. 
The  ratio  poKpo  —  p1)  is  the  ratio  of  the  adiabatic  and  isothermal 
elasticities,  provided  that  p,  is  small  compared  with  the  whole  atmo- 

spheric pressure.  In  this  way  they  found  the  ratio  1-354,  which  is 
not  much  smaller  than  the  value  1-410  required  to  reconcile  the 
observed  and  calculated  values  of  the  velocity  of  sound.  Gay- 
Lussac  and  J.  J.  Welter  (Ann.  de  Mm.,  1822)  repeated  the  experi- 

ment with  slight  improvements,  using  expansion  instead  of  com- 
pression, and  found  the  ratio  1-375.  The  experiment  has  often  been 

repeated  since  that  time,  and  there  is  no  doubt  that  the  value  of  the 
ratio  deduced  from  the  velocity  of  sound  is  correct,  the  defect  of  the 
value  obtained  by  direct  experiment  being  due  to  the  fact  that  the 

compression  or  expansion  is  not  perfectly  adiabatic.  Gay-Lussac 
and  Welter  found  the  ratio  practically  constant  for  a  range  of  pressure 

144  to  1460  mm.,  and  for  a  range  of  temperature  from  —20°  to 
+40°  C.  The  velocity  of  sound  at  Quito,  at  a  pressure  of  544  mm. 
was  found  to  be  the  same  as  at  Paris  at  760  mm.  at  the  same  tempera- 

ture. Assuming  on  this  evidence  the  constancy  of  the  ratio  of  the 
specific  heats  of. air,  Laplace  (Mecanigue  celeste,  v.  143)  showed 
that,  if  the  specific  heat  at  constant  pressure  was  independent  of 
the  temperature,  the  specific  heat  per  unit  volume  at  a  pressure  p 

must  vary  as  pi,  according  to  the  caloric  theory.     The  specific 
i 

heat  per  unit  mass  must  then  vary  as  pi  IF  which  he  found  agreed 
precisely  with  the  experiment  of  Delaroche  and  Berard  already  cited. 
This  was  undoubtedly  a  strong  confirmation  of  the  caloric  theory. 
Poisson  by  the  same  assumptions  (Ann.  de  Mm.,  1823,  23,  p.  337) 
obtained  the  same  results,  and  also  showed  that  the  relation  between 
the  pressure  and  the  volume  of  a  gas  in  adiabatic  compression  or 

expansion  must  be  of  the  form  pa1  =  constant. 
P.  L.  Dulong  (Ann.  de  Mm.,  1829,  41,  p.  156),  adopting  a  method 

due  to  E.  F.  F.  Chladni,  compared  the  velocities  of  sound  in  different 
gases  by  observing  the  pitch  of  the  note  given  by  the  same  tube 
when  filled  with  the  gases  in  question.  He  thus  obtained  the  values 
of  the  ratios  of  the  elasticities  or  of  the  specific  heats  for  the  gases 

employed.  For  oxygen,  hydrogen  and  carbonic  oxide,  these  ratios 
were  the  same  as  for  air.  But  for  carbonic  acid,  nitrous  oxide  and 
olefiant  gas,  the  values  were  much  smaller,  showing  that  these  gases 
experienced  a  smaller  change  of  temperature  in  compression.  On 
comparing  his  results  with  the  values  of  the  specific  heats  for  the 
same  gases  found  by  Delaroche  and  Berard,  Dulong  observed  that 
the  changes  of  temperature  for  the  same  compression  were  in  the 
inverse  ratio  of  the  specific  heats  at  constant  volume,  and  deduced 

the  important  conclusion  that  "  Equal  volumes  of  all  gases  under 
the  same  conditions  evolve  on  compression  the  same  quantity  of  heat." 
This  is  equivalent  to  the  statement  that  the  difference  of  the  specific 

heats,  or  the  latent  heat  of  expansion  R'  per  I  °,  is  the  same  for  all 
gases  if  equal  volumes  are  taken.  Assuming  the  ratio  y  =  1-410, 
and  taking  Delaroche  and  BeVard's  value  for  the  specific  heat  of  air 
at  constant  pressure  S  =  -267,  we  have  $  =  8/1-41  =-189,  and  the 

difference  of  the  specific  heats  per  unit  mass  of  air  S— i  =  R'  =  -O78. 
Adopting  Regnauit's  value  of  the  specific  heat  of  air,  namely,  S  =  -238, 
we  should  have  S— ^  =  -069.  This  quantity  represents  the  heat 
absorbed  by  unit  mass  of  air  in  expanding  at  constant  temperature 

T  b y  a  fraction  i/T  of  its  volume  v,  or  by  ̂ srd  of  its  volume  o°  C. 
If,  instead  of  taking  unit  mass,  we  take  a  volume  »„  =  22-30  litres 

at  o°  C.  and  760  mm.  being  the  volume  of  the  molecular  weight  of 
the  gas  in  grammes,  the  quantity  of  heat  evolved  by  a  compression 

equal  to  v/T  will  be  approximately  2  calories,  and  is  the  same  for 
all  gases.  The  work  done  in  this  compression  is  pv/T  =  R,  and  is  also 

the  same  for  all  gases,  namely,  8-3  joules.  Dulong's  experimental result,  therefore,  shows  that  the  heat  evolved  in  the  compression  of 
a  gas  is  proportional  to  the  work  done.  This  result  had  previously 
been  deduced  theoretically  by  Carnot  (1824).  At  a  later  date  it 
was  assumed  by  Mayer,  Clausius  and  others,  on  the  evidence  of  these 
experiments,  that  the  heat  evolved  was  not  merely  proportional 
to  the  work  done,  but  was  equivalent  to  it.  The  further  experimental 
evidence  required  to  justify  this  assumption  was  first  supplied  by 
Joule. 

Latent  heat  of  expansion  R'  = -069    calorie    per   gramme   of    air, 

peri'C. =  2-0    calories    per   gramme-molecule 
of  any  gas. 

Work  done  in  expansion  R  = -287  joule  per   gramme  of  air  per 
i°C. 

=  8-3     joules    per    gramme-molecule of  any  gas. 

13.  Carnal:  On  the  Motive  Power  of  Heat— A.  practical  and 
theoretical  question  of  the  greatest  importance  was  first  answered 

by  Sadi  Carnot  about  this  time  in  his  Reflections  on  the  Motive 

Power  of  Heat  (1824).  How  much  motive  power  (defined  by 

Carnot  as  weight  lifted  through  a  certain  height)  can  be  obtained 

from  heat  alone  by  means  of  an  engine  repeating  a  regular  succes- 

sion or  "  cycle  "  of  operations  continuously  ?  Is  the  efficiency 
limited,  and,  if  so,  how  is  it  limited  ?  Are  other  agents  preferable 
to  steam  for  developing  motive  power  from  heat  ?  In  discussing 

this  problem,  we  cannot  do  better  than  follow  Carnot's  reasoning 
which,  in  its  main  features,  could  hardly  be  improved  at  the 
present  day. 

Carnot  points  out  that  in  order  to  obtain  an  answer  to  this 
question,  it  is  necessary  to  consider  the  essential  conditions  of 
the  process,  apart  from  the  mechanism  of  the  engine  and  the 
working  substance  or  agent  employed.  Work  cannot  be  said 
to  be  produced  from  heat  alone  unless  nothing  but  heat  is  supplied, 
and  the  working  substance  and  all  parts  of  the  engine  are  at 
the  end  of  the  process  in  precisely  the  same  state  as  at  the 

beginning.1 Carnot's  Axiom. — Carnot  here,  and  throughout  his  reasoning, 
makes  a  fundamental  assumption,  which  he  states  as  follows: 

"  When  a  body  has  undergone  any  changes  and  after  a  certain 
number  of  transformations  is  brought  back  identically  to  its 
original  state,  considered  relatively  to  density,  temperature 
and  mode  of  aggregation,  it  must  contain  the  same  quantity 

of  heat  as  it  contained  originally."2 
Heat,  according  to  Carnot,  in  the  type  of  engine  we  are  con- 

sidering, can  evidently  be  a  cause  of  motive  power  only  by  virtue 
of  changes  of  volume  or  form  produced  by  alternate  heating  and 
cooling.  This  involves  the  existence  of  cold  and  hot  bodies  to 
act  as  boiler  and  condenser,  or  source  and  sink  of  heat,  respec- 

tively. Wherever  there  exists  a  difference  of  temperature,  it 
is  possible  to  have  the  production  of  motive  power  from  heat; 
and  conversely,  production  of  motive  power,  from  heat  alone, 
is  impossible  without  difference  of  temperature.  In  other  words 
the  production  of  motive  power  from  heat  is  not  merely  a  question 
of  the  consumption  of  heat,  but  always  requires  transference 
of  heat  from  hot  to  cold.  What  then  are  the  conditions  which 
enable  the  difference  of  temperature  to  be  most  advantageously 
employed  in  the  production  of  motive  power,  and  how  much 
motive  power  can  be  obtained  with  a  given  difference  of  tempera- 

ture from  a  given  quantity  of  heat? 

Carnot's  Rule  for  Maximum  Effect. — In  order  to  realize  the 
.maximum  effect,  it  is  necessary  that,  in  the  process  employed, 
there  should  not  be  any  direct  interchange  of  heat  between 
bodies  at  different  temperatures.  Direct  transference  of  heat 

by  conduction  or  radiation  between  bodies  at  different  tempera- 
tures is  equivalent  to  wasting  a  difference  of  temperature  which 

might  have  been  utilized  to  produce  motive  power.  The  working 
substance  must  throughout  every  stage  of  the  process  be  in 
equilibrium  with  itself  (i.e.  at  uniform  temperature  and  pressure) 
and  also  with  external  bodies,  such  as  the  boiler  and  condenser, 
at  such  times  as  it  is  put  in  communication  with  them.  In  the 
actual  engine  there  is  always  some  interchange  of  heat  between 
the  steam  and  the  cylinder,  and  some  loss  of  heat  to  external 
bodies.  There  may  also  be  some  difference  of  temperature 
between  the  boiler  steam  and  the  cylinder  on  admission,  or 
between  the  waste  steam  and  the  condenser  at  release.  These 
differences  represent  losses  of  efficiency  which  may  be  reduced 
indefinitely,  at  least  in  imagination,  by  suitable  means,  and 
designers  had  even  at  that  date  been  very  successful  in  reducing 

1  For  instance  a  mass  of  compressed  air,  if  allowed  to  expand  in  a 

cylinder  at  the  ordinary  temperature,  will  do  work,  and  will  at  the 

same  time  absorb  a  quantity  of  heat  which,  as  we  now  know,  is  the 
thermal  equivalent  of  the  work  done.  But  this  work  cannot  be  said 

to  have  been  produced  solely  from  the  heat  absorbed  in  the  process, 
because  the  air  at  the  end  of  the  process  is  in  a  changed  condition, 
and  could  not  be  restored  to  its  original  state  at  the  same  temperature 

without  having  work  done  upon  it  precisely  equal  to  that  obtained 

by  its  expansion.  The  process  could  not  be  repeated  indefinitely 
without  a  continual  supply  of  compressed  air.  The  source  of  the 
work  in  this  case  is  work  previously  done  in  compressing  the  air, 

and  no  part  of  the  work  is  really  generated  at  the  expense  of  heat 
alone,  unless  the  compression  is  effected  at  a  lower  temperature  than 
the  expansion. 

1  Clausius  (Pogg.  Ann.  79,  p.  369)  and  others  have  misinterpreted 

this  assumption,  and  have  taken  it  to  mean  that  the  quantity  of  heat 

required  to  produce  any  given  change  of  state  is  independent  of  the 
manner  in  which  the  change  is  effected,  which  Carnot  does  not  here 
assume. 
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them.  All  such  losses  are  supposed  to  be  absent  in  deducing  the 
ideal  limit  of  efficiency,  beyond  which  it  would  be  impossible 
to  go. 

14.  Garnet's  Description  of  his  Ideal  Cycle. — Carnot  first  gives 
a  rough  illustration  of  an  incomplete  cycle,  using  steam  much  in 
the  same  way  as  it  is  employed  in  an  ordinary  steam-engine. 
After  expansion  down  to  condenser  pressure  the  steam  is 
completely  condensed  to  water,  and  is  then  returned  as  cold  water 
to  the  hot  boiler.  He  points  out  that  the  last  step  does  not 
conform  exactly  to  the  condition  he  laid  down,  because  although 
the  water  is  restored  to  its  initial  state,  there  is  direct  passage  of 
heat  from  a  hot  body  to  a  cold  body  in  the  last  process.  He 
points  out  that  this  difficulty  might  be  overcome  by  supposing 
the  difference  of  temperature  small,  and  by  employing  a  series 
of  engines,  each  working  through  a  small  range,  to  cover  a  finite 
interval  of  temperature.  Having  established  the  general  notions 
of  a  perfect  cycle,  he  proceeds  to  give  a  more  exact  illustration, 
employing  a  gas  as  the  working  substance.  He  takes  as  the 
basis  of  his  demonstration  the  well-established  experimental 
fact  that  a  gas  is  heated  by  rapid  compression  and  cooled  by 
rapid  expansion,  and  that  if  compressed  or  expanded  slowly  in 
contact  with  conducting  bodies,  the  gas  will  give  out  heat  in 
compression  or  absorb  heat  in  expansion  while  its  temperature 

remains  constant.  He  then  goes  on  to  say: — 

"  This  preliminary  notion  being  settled,  let  us  imagine  an  elastic 
fluid,  atmospheric  air  for  example,  enclosed  in  a  cylinder  abed,  fig.  4, 
fitted  with  a  movaWe  diaphragm  or  piston  cd.    Let  there  also  be 

two   bodies   A,    B,   each    maintained   at   a 
constant    temperature,    that    of    A    being 
more  elevated  than  that  of  B.     Let  us  now 
suppose  the  following  series  of  operations 
to  be  performed: 

"  I.  Contact  of  the  body  A  with  the  air 
contained  in  the  space  abed,  or  with  the 
bottom  of  the  cylinder,  which  we  will 
suppose  to  transmit  heat  easily.  The  air  is 
now  at  the  temperature  of  the  body  A,  and 
cd  is  the  actual  position  of  the  piston. 

"  2.  The  piston  is  gradually  raised,  and 
takes  the  position  ef.  The  air  remains  in 
contact  with  the  body  A,  and  is  thereby 
maintained  at  a  constant  temperature  during 
the  expansion.  The  body  A  furnishes  the 
heat  necessary  to  maintain  the  constancy 
of  temperature. 

"  3.  The  body  A  is  removed,  and  the  air 
no  longer  being  in  contact  with  any  body 
capable  of  giving  it  heat,  the  piston  con- 

tinues nevertheless  to  rise,  and  passes  from 
the  position  ef  to  gh.  The  air  expands 
without  receiving  heat  and  its  temperature 
falls.  Let  us  imagine  that  it  falls  until  it 
is  just  equal  to  that  of  the  body  B.  At 
this  moment  the  piston  is  stopped  and 
occupies  the  position  gh. 

"  4.  The  air  is  placed  in  contact  with  the 
body  B;  it  is  compressed  by  the  return  of 

e 
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Carnot's  Cylinder. 

the  piston,  which  is  brought  from  the  position  gh  to  the  position  cd. 
The  air  remains  meanwhile  at  a  constant  temperature,  because  of  its 
contact  with  the  body  B  to  which  it  gives  up  its  heat. 

"  5.  The  body  B  is  removed,  and  the  compression  of  the  air  is continued.  The  air  being  now  isolated,  rises  in  temperature.  The 
compression  is  continued  until  the  air  has  acquired  the  temperature 
of  the  body  A.  The  piston  passes  meanwhile  from  the  position  cd 
to  the  position  ik. 

"  6.  The  air  is  replaced  in  contact  with  the  body  A,  and  the 
piston  returns  from  the  position  ik  to  the  position  ef,  the  temperature 
remaining  invariable. 

"  7.  The  period  described  under  (3)  is  repeated,  then  successively 
the  periods  (4),  (5),  (6) ;  (3),  (4),  (5),  (6) ;  (3),  (4),  (5),  (6) ;  and  so  on. 

"  During  these  operations  the  air  enclosed  in  the  cylinder  exerts 
an  effort  more  or  less  great  on  the  piston.  The  pressure  of  the  air 
varies  both  on  account  of  changes  of  volume  and  on  account  of  changes 
of  temperature;  but  it  should  be  observed  that  for  equal  volumes, 
that  is  to  say,  for  like  positions  of  the  piston,  the  temperature  is 
higher  during  the  dilatation  than  during  the  compression..  Since  the 
pressure  is  greater  during  the  expansion,  the  quantity  of  motive 
power  produced  by  the  dilatation  is  greater  than  that  consumed  by 
the  compression.  We  shall  thus  obtain  a  balance  of  motive  power, 
which  may  be  employed  for  any  purpose.  The  air  has  served  as 
working  substance  in  a  heat-engine;  it  has  also  been  employed  in 
the  most  advantageous  manner  possible,  since  no  useless  re-establish- 

ment of  the  equilibrium  of  heat  has  been  allowed  to  occur. 

"  All  the  operations  above  described  may  be  executed  in  the 
reverse  order  and  direction.  Let  us  imagine  that  after  the  sixth 
period,  that  is  to  say,  when  the  piston  has  reached  the  position  ef, 
we  make  it  return  to  the  position  ik,  and  that  at  the  same  time  we 
keep  the  air  in  contact  with  the  hot  body  A;  the  heat  furnished 
by  this  body  during  the  sixth  period  will  return  to  its  source,  that 
is,  to  the  body  A,  and  everything  will  be  as  it  was  at  the  end  of  the 
fifth  period.  If  now  we  remove  the  body  A,  and  if  we  make  the  piston 
move  from  ik  to  cd,  the  temperature  of  the  air  will  decrease  by  just 
as  many  degrees  as  it  increased  during  the  fifth  period,  and  will 
become  that  of  the  body  B.  We  can  evidently  continue  in  this  way 
a  series  of  operations  the  exact  reverse  of  those  which  were  previously 
described ;  it  suffices  to  place  oneself  in  the  same  circumstances  and 
to  execute  for  each  period  a  movement  of  expansion  in  place  of  a 
movement  of  compression,  and  vice  versa. 

"  The  result  of  the  first  series  of  operations  was  the  production of  a  certain  quantity  of  motive  power,  and  the  transport  of  heat  from 
the  body  A  to  the  body  B ;  the  result  of  the  reverse  operations  is  the 
consumption  of  the  motive  power  produced  in  the  first  case,  and  the 
return  of  heat  from  the  body  B  to  the  body  A,  in  such  sort  that  these 
two  series  of  operations  annul  and  neutralize  each  other. 

"  The  impossibility  of  producing  by  the  agency  of  heat  alone  a 
quantity  of  motive  power  greater  than  that  which  we  have  obtained 
in  our  first  series  of  operations  is  now  easy  to  prove.  It  is  demon- 

strated by  reasoning  exactly  similar  to  that  which  we  have  already 
given.  The  reasoning  will  have  in  this  case  a  greater  degree  of 
exactitude;  the  air  of  which  we  made  use  to  develop  the  motive 
power  is  brought  back  at  the  end  of  each  cycle  of  operations  precisely 
to  its  initial  state,  whereas  this  was  not  quite  exactly  the  case  for  the 

vapour  of  water,  as  we  have  already  remarked." 

15.  Proof  of  Carnot's  /Vzn«'/>/e.— Carnot  considered  the  proof 
too  obvious  to  be  worth  repeating,  but,  unfortunately,  his 
previous  demonstration,  referring  to  an  incomplete  cycle,  is  not 
so  exactly  worded  that  exception  cannot  be  taken  to  it.  We 
will  therefore  repeat  his  proof  in  a  slightly  more  definite  and 
exact  form.  Suppose  that  a  reversible  engine  R,  working  in 
the  cycle  above  described,  takes  a  quantity  of  heat  H  from  the 
source  in  each  cycle,  and  performs  a  quantity  of  useful  work  Wr. 
If  it  were  possible  for  any  other  engine  S,  working  with  the  same 
two  bodies  A  and  B  as  source  and  refrigerator,  to  perform  a 
greater  amount  of  useful  work  W,  per  cycle  for  the  same  quantity 
of  heat  H  taken  from  the  source,  it  would  suffice  to  take  a  portion 
Wr  of  this  motive  power  (since  W,  is  by  hypothesis  greater  than 
Wr)  to  drive  the  engine  R  backwards,  and  return  a  quantity  of 
heat  H  to  the  source  in  each  cycle.  The  process  might  be  re- 

peated indefinitely,  and  we  should  obtain  at  each  repetition  a 

balance  of  useful  work  W,-Wr,  without  taking  any  heal  from  the 
source,  which  is  contrary  to  experience.  Whether  the  quantity 
of  heat  taken  from  the  condenser  by  R  is  equal  to  that  given  to 
the  condenser  by  S  is  immaterial.  The  hot  body  A  might  be  a 
comparatively  small  boiler,  since  no  heat  is  taken  from  it.  The 
cold  body  B  might  be  the  ocean,  or  the  whole  earth.  We  might 
thus  obtain  without  any  consumption  of  fuel  a  practically 
unlimited  supply  of  motive  power.  Which  is  absurd. 

Carnot's  Statement  of  his  Principle.1 — If  the  above  reasoning 
be  admitted,  we  must  conclude  with  Carnot  that  the  motive 
power  obtainable  from  heat  is  independent  of  the  agents  employed 
to  realize  it.  The  efficiency  is  fixed  solely  by  the  temperatures  of  the 

bodies  between  -which,  in  the  last  resort,  the  transfer  oj  heat  is 

effected.  "  We  must  understand  here  that  each  of  the  methods 
of  developing  motive  power  attains  the  perfection  of  which  it 
is  susceptible.  This  condition  is  fulfilled  if,  according  to  our  rule, 
there  is  produced  in  the  body  no  change  of  temperature  that  is 
not  due  to  change  of  volume,  or  in  other  words,  if  there  is  no 
direct  interchange  of  heat  between  bodies  of  sensibly  different 

temperatures." It  is  characteristic  of  a  state  of  frictionless  mechanical  equili- 
brium that  an  indefinitely  small  difference  of  pressure  suffices 

to  upset  the  equilibrium  and  reverse  the  motion.  Similarly  in 
thermal  equilibrium  between  bodies  at  the  same  temperature, 
an  indefinitely  small  difference  of  temperature  suffices  to  reverse 
the  transfer  of  heat.  Carnot's  rule  is  therefore  the  criterion  of 
the  reversibility  of  a  cycle  of  operations  as  regards  transfer 
of  heat.  It  is  assumed  that  the  ideal  engine  is  mechanically 

1  Carnot's  description  of  his  cycle  and  statement  of  his  principle 
have  been  given  as  nearly  as  possible  in  his  own  words,  because  some 
injustice  has  been  done  him  by  erroneous  descriptions  and  statements. 
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reversible,  thdt  there  is  not,  for  instance,  any  communication 
between  reservoirs  of  gas  or  vapour  at  sensibly  different  pressures, 
and  that  there  is  no  waste  of  power  in  friction.  If  there  is 
equilibrium  both  mechanical  and  thermal  at  every  stage  of  the 
cycle,  the  ideal  engine  will  be  perfectly  reversible.  That  is  to  say, 
all  its  operations  will  be  exactly  reversed  as  regards  transfer  of 
heat  and  work,  when  the  operations  are  performed  in  the  reverse 

order  and  direction.  On  this  understanding  Carnot's  principle 
may  be  put  in  a  different  way,  which  is  often  adopted,  but  is  really 
only  the  same  thing  put  in  different  words:  The  efficiency  of,  a 
perfectly  reversible  engine  is  the  maximum  possible,  and  is  a 
function  solely  of  the  limits  of  temperature  between  which  it  works. 
This  result  depends  essentially  on  the  existence  of  a  state  of 
thermal  equilibrium  denned  by  equality  of  temperature,  and 
independent,  in  the  majority  of  cases,  of  the  state  of  a  body  in 
other  respects.  In  order  to  apply  the  principle  to  the  calculation 
and  prediction  of  results,  it  is  sufficient  to  determine  the  manner 
in  which  the  efficiency  depends  on  the  temperature  for  one 
particular  case,  since  the  efficiency  must  be  the  same  for  all 
reversible  engines. 

16.  Experimental  Verification  of  Carnot's  Principle. — Carnot  en- deavoured to  test  his  result  by  the  following  simple  calculations. 
Suppose  that  we  have  a  cylinder  fitted  with  a  frictionless  piston, 

containing  I  gram  of  water  at  100°  C.,  and  that  the  pressure  of  the 
steam,  namely  760  mm.,  is  in  equilibrium  with  the  external  pressure 
on  the  piston  at  this  temperature.  Place  the  cylinder  in  connexion 

with  a  boiler  or  hot  body  at  101°  C.  The  water  will  then  acquire 
the  temperature  of  101°  C.,  and  will  absorb  I  gram-calorie  of  heat. 
Some  waste  of  motive  power  occurs  here  because  heat  is  allowed  to 
pass  from  one  body  to  another  at  a  different  temperature,  but  the 
waste  in  this  case  is  so  small  as  to  be  immaterial.  Keep  the  cylinder 

in  contact  with  the  hot  body  at  101°  C.  and  allow  the  piston  to  rise. 
It  may  be  made  to  perform  useful  work  as  the  pressure  is  now  27-7 
mm.  (or  37-7  grams  per  sq.  cm.)  in  excess  of  the  external  pressure. 
Continue  the  process  till  all  the  water  is  converted  into  steam. 
The  heat  absorbed  from  the  hot  body  will  be  nearly  540  gram- 
calories,  the  latent  heat  of  steam  at  this  temperature.  The  increase 
of  volume  will  be  approximately  1620  c.c.,  the  volume  of  I  gram  of 
steam  at  this  pressure  and  temperature.  The  work  done  by  the 
excess  pressure  will  be  37-7X1620  =  61,000  gram-centimetres  or 
0-61  of  a  kilogrammetre.  Remove  the  hot  body,  and  allow  the 
steam  to  expand  further  till  its  pressure  is  760  mm.  and  its  tempera- 

ture has  fallen  to  100°  C.  The  work  which  might  be  done  in  this 
expansion  is  less  than  jVooth  part  of  a  kilogrammetre,  and  may  be 
neglected  for  the  present  purpose.  Place  the  cylinder  in  contact 
with  the  cold  body  at  100  C.,  and  allow  the  steam  to  condense  at 
this  temperature.  No  work  is  done  on  the  piston,  because  there  is 
equilibrium  of  pressure,  but  a  quantity  of  heat  equal  to  the  latent 
heat  of  steam  at  100°  C.  is  given  to  the  cold  body.  The  water  is 
now  in  its  initial  condition,  and  the  result  of  the  process  has  been  to 

gain  0-61  of  a  kilogrammetre  of  work  by  allowing  540  gram-calories 
of  heat  to  pass  from  a  body  at  101°  C.  to  a  body  at  100°  C.  by  means 
of  an  ideally  simple  steam-engine.  The  work  obtainable  in  this 
way  from  1000  gram-calories  of  heat,  or  I  kilo-calorie,  would  evidently 
be  1-13  kilogrammetre  (=0-61  XV&°)- 

Taking  the  same  range  of  temperature,  namely  101  to  lop  C., 
we  may  perform  a  similar  series  of  operations  with  air  in  the  cylinder, 
instead  of  water  and  steam.  Suppose  the  cylinder  to  contain  I 

gramme  of  air  at  100°  C.  and  760  mm.  pressure  instead  of  water. 
Compress  it  without  loss  of  heat  (adiabatically),  so  as  to  raise  its 

temperature  to  101°  C.  Place  it  in  contact  with  the  hot  body  at 
ioi°C.,  and  allow  it  to  expand  at  this  temperature,  absorbing  heat 
from  the  hot  body,  until  its  volume  is  increased  by  f^fth  part  (the 
expansion  per  degree  at  constant  pressure).  The  quantity  of  heat 
absorbed  in  this  expansion,  as  explained  in  §  14,  will  be  the  difference 

of  the  specific  heats  or  the  latent  heat  of  expansion  R'  =  -069  calorie. Remove  the  hot  body,  and  allow  the  gas  to  expand  further  without 

gain  of  heat  till  its  temperature  falls  to  100°  C.  Compress  it  at 
100°  C.  to  its  original  volume,  abstracting  the  heat  of  compression  by 
contact  with  the  cold  body  at  1 00°  C.  The  air  is  now  in  its  original 
state,  and  the  process  has  been  carried  out  in  strict  accordance  with 
Carnot's  rule.  The  quantity  of  external  work  done  in  the  cycle 
is  easily  obtained  by  the  aid  of  the  indicator  diagram  ABCD  (fig.  5), 
which  is  approximately  a  parallelogram  in  this  instance.  The  area 
of  the  diagram  is  equal  to  that  of  the  rectangle  BEHG,  being  the 
product  of  the  vertical  height  BE,  namely,  the  increase  of  pressure 
per  i°  at  constant  volume,  by  the  increase  of  volume  BG,  which  is 
5 JBrd  of  the  volume  at  o°  C.  and  760  mm.,  or  2-83  c.c.  The  increase 
of  pressure  BE  is  £?!J,  or  2-03  mm.,  which  is  equivalent  to  2-76 
gm.  per  sq.  cm.  The  work  done  in  the  cycle  is  2-76X2-83  =  7-82 
gm.  cm.,  or  -0782  gram-metre.  The  heat  absorbed  at  101°  C.  was 
•069  gram-calorie,  so  that  the  work  obtained  is  -O782/-O69  or  1-13 
gram-metre  per  gram-calorie,  or  1-13  kilogrammetre  per  kilogram- 
calorie.  This  result  is  precisely  the  same  as  that  obtained  by  using 

steam  with  the  same  range  of  temperature,  but  a  very  different  kind 
of  cycle.  Carnot  in  making  the  same  calculation  did  not  obtain  quite 
so  good  an  agreement,  because  the  experimental  data  at  that  time 
available  were  not  so  accurate.  He  used  the  value  ffa  for  the 
coefficient  of  expansion,  and  -267  for  the  specific  heat  of  air.  More- 

over, he  did  not  feel  justified  in  assuming,  as  above,  that  the  difference 
of  the  specific  heats  was  the 
same  at  100°  C.  as  at  the 
ordinary  temperature  of 
I5°to  20°C., at  which  ithad 
been  experimentally  deter- 

mined. He  made  similar 
calculations  for  the  vapour 
of  alcohol  which  differed 
slightly  from  the  vapour  of 
water.  But  the  agreement 
he  found  was  close  enough 

to  satisfy  him  that  his  theor- 
etical deductions  were  cor- 

rect, and  that  the  resulting 
ratio  of  work  to  heat  should 
be  the  same  for  all  substances 
at  the  same  temperature. 

17.  Carnot's  Function. Variation  of  Efficiency  with 

Temperature. — By  means  of 
those  given  above,   Carnot  endeavoured 
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F  IG.  5. — Elementary  Carnot  Cycle for  Gas. 

calculations,   similar  to       0 _._„ 
to  find  the  amount  of  motive  power  obtainable  from  one  unit  of 

heat  per  degree  fall  at  various  temperatures  with  various  sub- 
stances. The  value  found  above,  namely  1-13  kilogrammetre 

per  kilo-calorie  per  I  °  fall,  is  the  value  of  the  efficiency  per  I  fall  at 
100°  C.  He  was  able  to  show  that  the  efficiency  per  degree  fall 

probably  diminished  with  rise  of  temperature,  but  the  experimental 
data  at  that  time  were  too  inconsistent  to  suggest  the  true  relation. 

He  took  as  the  analytical  expression  of  his  principle  that  the  efficiency 

W/H  of  a  perfect  engine  taking  in  heat  H  at  a  temperature  t  C., 

and  rejecting  heat  at  the  temperature  o°  C.,  must  be  some  function 
Ft  of  the  temperature  t,  which  would  be  the  same  for  all  substances. 
The  efficiency  per  degree  fall  at  a  temperature  /  he  represented  by 

F't,  the  derived  function  of  Ft.  The  function  F't  would  be  the  same 
for  all  substances  at  the  same  temperature,  but  would  have  different 

values  at  different  temperatures.  In  terms  of  this  function,  which 

is  generally  known  as  Carnot's  function,  the  results  obtained  in  the 

previous  section  might  be  expressed  as  follows : — 
"  The  increase  of  volume  of  a  mixture  of  liquid  and  vapour  per 

unit-mass  vaporized  at  any  temperature,  multiplied  by  the  increase 

of  vapour-pressure  per  degree,  is  equal  to  the  product  of  the  function 
F't  by  the  latent  heat  of  vaporization. 

"  The  difference  of  the  specific  heats,  or  the  latent  heat  of  ex- 

pansion for  any  substance  multiplied  by  the  function  F  /,  is  equal 
to  the  product  of  the  expansion  per  degree  at  constant  pressure  by 

the  increase  of  pressure  per  degree  at  constant  volume." Since  the  last  two  coefficients  are  the  same  for  all  gases  it  equal 

volumes  are  taken,  Carnot  concluded  that:  "  The  difference  of  the 
specific  heats  at  constant  pressure  and  volume  is  the  same  for  equal 
volumes  of  all  gases  at  the  same  temperature  and  pressure. 

Taking  the  expression  W  =  RT  log  «r  for  the  whole  work  done  by  a 

¥is  obeying  the  gaseous  laws  pv  =  RT  in  expanding  at  a  temperature 
from  a  volume  I  (unity)  to  a  volume  r,  or  for  a  ratio  of  expansion 

r,  and  putting  W  =  R  log  ,r  for  the  work  done  in  a  cycle  of  range  I  , 
Carnot  obtained  the  expression  for  the  heat  absorbed  by  a  gas  in 
isothermal  expansion 

H  =  Rlog«r/F'/     .  .     (2) 

He  gives  several  important  deductions  which  follow  from  this  formula, 
which  is  the  analytical  expression  of  the  experimental  result  already 

quoted  as  having  been  discovered  subsequently  by  Dulong.  Employ- 
ing the  above  expression  for  the  latent  heat  of  expansion,  Carnot 

deduced  a  general  expression  for  the  specific  heat  of  a  gas  at  constant 
volume  on  the  basis  of  the  caloric  theory.  He  showed  that  if  the 

specific  heat  was  independent  of  the  temperature  (the  hypothesis 

already  adopted  by  Laplace  and  Poisson)  the  function  F  t  must  be of  the  form 

F'/  =  R/C(/+fc)      -  •     (3) 

where  C  and  fc  are  unknown  constants.  A  similar  result  follows 

from  his  expression  for  the  difference  of  the  specific  heats.  If  this  is 

assumed  to  be  constant  and  equal  to  C,  the  expression  for  F't  becomes 
R/CT,  which  is  the  same  as  the  above  if  fc  =  273.  Assuming  the 

specific  heat  to  be  also  independent  of  the  volume,  he  shows  that  the 
function  F't  should  be  constant.  But  this  assumption  is  inconsistent 

with  the  caloric  theory  of  latent  heat  of  expansion,  which  requires 

the  specific  heat  to  be  a  function  of  the  volume.  It  appears  in  fact 

impossible  to  reconcile  Carnot's  principle  with  the  caloric  theory 

on  any  simple  assumptions.  As  Carnot  remarks:  The  mam  prin- 

ciples on  which  the  theory  of  heat  rests  require  most  careful  examina- 
tion. Many  experimental  facts  appear  almost  inexplicable  in  the 

present  state  of  this  theory." 
Carnot's  work  was  subsequently  put  in  a  more  complete 

analytical  form  by  B.  P.  E.  Clapeyron  (Journ.  del'ec.  polytechn., 
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Paris,  1832,  14,  p.  153),  who  also  made  use  of  Watt's  indicator 
diagram  for  the  first  time  in  discussing  physical  problems. 
Clapeyron  gave  the  general  expressions  for  the  latent  heat  of  a 
vapour,  and  for  the  latent  heat  of  isothermal  expansion  of  any 

substance,  in  terms  of  Carnot's  function,  employing  the  notation 
of  the  calculus.  The  expressions  he  gave  are  the  same  in  form  as 
those  in  use  at  the  present  day.  He  also  gave  the  general 

expression  for  Carnot's  function,  and  endeavoured  to  find  its 
variation  with  temperature;  but  having  no  better  data,  he 
succeeded  no  better  than  Carnot.  Unfortunately,  in  describing 

Carnot's  cycle,  he  assumed  the  caloric  theory  of  heat,  and  made 
some  unnecessary  mistakes,  which  Carnot  (who,  we  now  know, 
was  a  believer  in  the  mechanical  theory)  had  been  very  careful 
to  avoid.  Clapeyron  directs  one  to  compress  the  gas  at  the  lower 
temperature  in  contact  with  the  body  B  until  the  heat  disengaged 

is  equal  to  that  which  has  been  absorbed  at  the  higher  temperature.1 
He  assumes  that  the  gas  at  this  point  contains  the  same  quantity 

of  heat  as  it  contained  in  its  original  state  at  the  higher  tempera- 
ture, and  that,  when  the  body  B  is  removed,  the  gas  will  be 

restored  to  its  original  temperature,  when  compressed  to  its 
initial  volume.  This  mistake  is  still  attributed  to  Carnot,  and 
regarded  as  a  fatal  objection  to  his  reasoning  by  nearly  all 
writers  at  the  present  day. 

18.  Mechanical  Theory  of  Heat. — Accordingto  the  caloric  theory, 
the  heat  absorbed  in  the  expansion  of  a  gas  became  latent, 
like  the  latent  heat  of  vaporization  of  a  liquid,  but  remained 
in  the  gas  and  was  again  evolved  on  compressing  the  gas.  This 
theory  gave  no  explanation  of  the  source  of  the  motive  power 
produced  by  expansion.  The  mechanical  theory  had  explained 
the  production  of  heat  by  friction  as  being  due  to  transformation 
of  visible  motion  into  a  brisk  agitation  of  the  ultimate  molecules, 
but  it  had  not  so  far  given  any  definite  explanation  of  the  con- 

verse production  of  motive  power  at  the  expense  of  heat.  The 
theory  could  not  be  regarded  as  complete  until  it  had  been 
shown  that  in  the  production  of  work  from  heat,  a  certain 
quantity  of  heat  disappeared,  and  ceased  to  exist  as  heat;  and 
that  this  quantity  was  the  same  as  that  which  could  be  generated 
by  the  expenditure  of  the  work  produced.  The  earliest  complete 
statement  of  the  mechanical  theory  from  this  point  of  view 
is  contained  in  some  notes  written  by  Carnot,  about  1830,  but 
published  by  his  brother  (Life  of  Sadi  Carnot,  Paris,  1878). 

Taking  the  difference  of  the  specific  heats  to  be  -078,  he  estimated 
the  mechanical  equivalent  at  370  kilogrammetres.  But  he 
fully  recognized  that  there  were  no  experimental  data  at  that 
time  available  for  a  quantitative  test  of  the  theory,  although 
it  appeared  to  afford  a  good  qualitative  explanation  of  the 

phenomena.  He  therefore  planned  a  number  of  crucial  experi- 

ments such  as  the  "  porous  plug  "  experiment,  to  test  the 
equivalence  of  heat  and  motive  power.  His  early  death  in  1836 
put  a  stop  to  these  experiments,  but  many  of  them  have  since 
been  independently  carried  out  by  other  observers. 

The  most  obvious  case  of  the  production  of  work  from  heat 
is  in  the  expansion  of  a  gas  or  vapour,  which  served  in  the  first 
instance  as  a  means  of  calculating  the  ratio  of  equivalence,  on 
the  assumption  that  all  the  heat  which  disappeared  had  been 
transformed  into  work  and  had  not  merely  become  latent. 

Marc  Seguin,  in  his  De  I  'influence  des  chemins  de  fer  (Paris, 
1839),  made  a  rough  estimate  in  this  manner  of  the  mechanical 
equivalent  of  heat,  assuming  that  the  loss  of  heat  represented 
by  the  fall  of  temperature  of  steam  on  expanding  was  equivalent 
to  the  mechanical  effect  produced  by  the  expansion.  He  also 

remarks  (loc.  cit.  p.  382)  that  it  was  absurd  to  suppose  that  "  a 
finite  quantity  of  heat  could  produce  an  indefinite  quantity  of 
mechanical  action,  and  that  it  was  more  natural  to  assume 
that  a  certain  quantity  of  heat  disappeared  in  the  very  act  of 

producing  motive  power."  J.  R.  Mayer  (Liebig's  Annalen, 
1842,  42,  p.  233)  stated  the  equivalence  of  heat  and  work  more 

1  It  was  for  this  reason  that  Professor  W.  Thomson  (Lord  Kelvin) 
stated  (Phil.  Mag.,  1852,  4)  that  "  Carnot's  original  demonstration 
utterly  fails,"  and  that  he  introduced  the  "  corrections  "  attributed 
to  James  Thomson  and  Clerk  Maxwell  respectively.  In  reality 

Carnot's  original  demonstration  requires  no  correction. 

definitely,  deducing  it  from  the  old  principle,  causa  aequat 
efectum.  Assuming  that  the  sinking  of  a  mercury  column  by 
which  a  gas  was  compressed  was  equivalent  to  the  heat  set  free 
by  the  compression,  he  deduced  that  the  warming  of  a  kilo- 

gramme of  water  i°  C.  would  correspond  to  the  fall  of  a  weight 
of  one  kilogramme  from  a  height  of  about  365  metres.  But 
Mayer  did  not  adduce  any  fresh  experimental  evidence,  and 
made  no  attempt  to  apply  his  theory  to  the  fundamental 
equations  of  thermodynamics.  It  has  since  been  urged  that  the 
experiment  of  Gay-Lussac  (1807),  on  the  expansion  of  gas  from 
one  globe  to  another  (see  above,  §  n),  was  sufficient  justification 

for  the  assumption  tacitly  involved  in  Mayer's  calculation. 
But  Joule  was  the  first  to  supply  the  correct  interpretation  of 
this  experiment,  and  to  repeat  it  on  an  adequate  scale  with  suit- 

able precautions.  Joule  was  also  the  first  to  measure  directly 
the  amount  of  heat  liberated  by  the  compression  of  a  gas,  and  to 
prove  that  heat  was  not  merely  rendered  latent,  but  disappeared 
altogether  as  heat,  when  a  gas  did  work  in  expansion. 

19.  Joule's  Determinations  of  the  Mechanical  Equivalent. — The 
honour  of  placing  the  mechanical  theory  of  heat  on  a  sound 
experimental  basis  belongs  almost  exclusively  to  J.  P.  Joule, 
who  showed  by  direct  experiment  that  in  all  the  most  important 
cases  in  which  heat  was  generated  by  the  expenditure  of 
mechanical  work,  or  mechanical  work  was  produced  at  the 
expense  of  heat,  there  was  a  constant  ratio  of  equivalence 
between  the  heat  generated  and  the  work  expended  and  vice 
versa.  His  first  experiments  were  on  the  relation  of  the  chemical 
and  electric  energy  expended  to  the  heat  produced  in  metallic 
conductors  and  voltaic  and  electrolytic  cells;  these  experiments 
were  described  in  a  series  of  papers  published  in  the  Phil.  Mag., 

1840-1843.  He  first  proved  the  relation,  known  as  Joule's 
law,  that  the  heat  produced  in  a  conductor  of  resistance  R  by 

a  current  C  is  proportional  to  C2R  per  second.  He  went  on  to 
show  that  the  total  heat  produced  in  any  voltaic  circuit  was 
proportional  to  the  electromotive  force  E  of  the  battery  and 
to  the  number  of  equivalents  electrolysed  in  it.  Faraday  had 
shown  that  electromotive  force  depends  on  chemical  affinity. 
Joule  measured  the  corresponding  heats  of  combustion,  and 
showed  that  the  electromotive  force  corresponding  to  a  chemical 
reaction  is  proportional  to  the  heat  of  combustion  of  the  electro- 

chemical equivalent.  He  also  measured  the  E.M.F.  required 
to  decompose  water,  and  showed  that  when  part  of  the  electric 
energy  EC  is  thus  expended  in  a  voltameter,  the  heat  generated 
is  less  than  the  heat  of  combustion  corresponding  to  EC  by  a 
quantity  representing  the  heat  of  combustion  of  the  decomposed 
gases.  His  papers  so  far  had  been  concerned  with  the  relations 
between  electrical  energy,  chemical  energy  and  heat  which 
he  showed  to  be  mutually  equivalent.  The  first  paper  in  which 
he  discussed  the  relation  of  heat  to  mechanical  power  was  entitled 

"  On  the  Calorific  Effects  of  Magneto-Electricity,  and  on  the 
Mechanical  Value  of  Heat  "  (Brit.  Assoc.,  1843;  Phil.  Mag., 
23,  p.  263).  In  this  paper  he  showed  that  the  heat  produced 
by  currents  generated  by  magneto-electric  induction  followed 
the  same  law  as  voltaic  currents.  By  a  simple  and  ingenious 
arrangement  he  succeeded  in  measuring  the  mechanical  power 
expended  in  producing  the  currents,  and  deduced  the  mechanical 
equivalent  of  heat  and  of  electrical  energy.  The  amount  of 

mechanical  work  required  to  raise  i  ft  of  water  i°  F.  (i 
B.Th.U.),  as  found  by  this  method,  was  838  foot-pounds.  In 
a  note  added  to  the  paper  he  states  that  he  found  the  value 

770  foot-pounds  by  the  more  direct  method  of  forcing  water 

through  fine  tubes.  In  a  paper  "  On  the  Changes  of  Tempera- 
ture produced  by  the  Rarefaction  and  Condensation  of  Air  "  (Phil. 

Mag.,  May  1845),  he  made  the  first  direct  measurements  of 
the  quantity  of  heat  disengaged  by  compressing  air,  and  also 
of  the  heat  absorbed  when  the  air  was  allowed  to  expand  against 
atmospheric  pressure;  as  the  result  he  deduced  the  value  798 
foot-pounds  for  the  mechanical  equivalent  of  i  B.Th.U.  He  also 
showed  that  there  was  no  appreciable  absorption  of  heat  when 
air  was  allowed  to  expand  in  such  a  manner  as  not  to  develop 
mechanical  power,  and  he  pointed  out  that  the  mechanical 
equivalent  of  heat  could  not  be  satisfactorily  deduced  from 
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the  relations  of  the  specific  heats,  because  the  knowledge  of 
the  specific  heats  of  gases  at  that  time  was  of  so  uncertain  a 
character.  He  attributed  most  weight  to  his  later  determina- 

tions of  the  mechanical  equivalent  made  by  the  direct  method 
of  friction  of  liquids.  He  showed  that  the  results  obtained  with 
different  liquids,  water,  mercury  and  sperm  oil,  were  the  same, 
namely,  782  foot-pounds;  and  finally  repeating  the  method  with 
water,  using  all  the  precautions  and  improvements  which  his  ex- 

perience had  suggested,  he  obtained  the  value  772  foot-pounds, 
which  was  accepted  universally  for  many  years,  and  has  only 
recently  required  alteration  on  account  of  the  more  exact  defini- 

tion of  the  heat  unit,  and  the  standard  scale  of  temperature  (see 

CALORIMETRY).  The  great  value  of  Joule's  work  for  the  general 
establishment  of  the  principle  of  the  conservation  of  energy 
lay  in  the  variety  and  completeness  of  the  experimental  evidence 
he  adduced.  It  was  not  sufficient  to  find  the  relation  between 
heat  and  mechanical  work  or  other  forms  of  energy  in  one 
particular  case.  It  was  necessary  to  show  that  the  same  relation 
held  in  all  cases  which  could  be  examined  experimentally,  and 
that  the  ratio  of  equivalence  of  the  different  forms  of  energy, 
measured  in  different  ways,  was  independent  of  the  manner  in 
which  the  conversion  was  effected  and  of  the  material  or  working 
substance  employed. 

As  the  result  of  Joule's  experiments,  we  are  justified  in  con- 
cluding that  heat  is  a  form  of  energy,  and  that  all  its  transforma- 

tions are  subject  to  the  general  principle  of  the  conservation 
of  energy.  As  applied  to  heat,  the  principle  is  called  the  first 
law  of  thermo-dynamics,  and  may  be  stated  as  follows: 
When  heat  is  transformed  into  any  other  kind  of  energy,  or  vice 
versa,  the  total  quantity  of  energy  remains  invariable;  that  is  to 
say,  the  quantity  of  heat  which  disappears  is  equivalent  to  the 
quantity  of  the  other  kind  of  energy  produced  and  vice  versa. 

The  number  of  units  of  mechanical  work  equivalent  to  one  unit 
of  heat  is  generally  called  the  mechanical  equivalent  of  heat,  or 

Joule's  equivalent,  and  is  denoted  by  the  letter  J.  Its  numerical 
value  depends  on  the  units  employed  for  heat  and  mechanical 
energy  respectively.  The  values  of  the  equivalent  in  terms  of 
the  units  most  commonly  employed  at  the  present  time  are  as 

follows: — 

777  foot-pounds  (Lat.45°)are equivalent  to  i  B.Th.  U.(ftdeg.Fahr.) 
1399  foot-pounds       ,,  „  „          I  ft  deg.  C. 
426-3  kilogrammetres  „  „          I  kilogram-deg.C.  or  kilo- calorie. 
426-3  grammetres  ,,  „          I  gram-deg.  C.  or  calorie. 
4-180  joules  „  „          I  gram-deg.  C.  or  calorie. 

The  water  for  the  heat  units  is  supposed  to  be  taken  at  20°  C. 
or  68°  F.,  and  the  degree  of  temperature  is  supposed  to  be 
measured  by  the  hydrogen  thermometer.  The  acceleration  of 

gravity  in  latitude  45°  is  taken  as  980-7  C.G.S.  For  details  of 
more  recent  and  accurate  methods  of  determination,  the  reader 
should  refer  to  the  article  CALORIMETRY,  where  tables  of  the 
variation  of  the  specific  heat  of  water  with  temperature  are  also 

given. 
The  second  law  of  thermodynamics  is  a  title  often  used  to 

denote  Carnot's  principle  or  some  equivalent  mathematical 
expression.  In  some  cases  this  title  is  not  conferred  on  Carnot's 
principle  itself,  but  on  some  axiom  from  which  the  principle 
may  be  indirectly  deduced.  These  axioms,  however,  cannot 
as  a  rule  be  directly  applied,  so  that  it  would  appear  preferable 

to  take  Carnot's  principle  itself  as  the  second  law.  It  may  be 
observed  that,  as  a  matter  of  history,  Carnot's  principle  was 
established  and  generally  admitted  before  the  principle  of  the 
conservation  of  energy  as  applied  to  heat,  and  that  from  this  point 
of  view  the  titles,  first  and  second  laws,  are  not  particularly 
appropriate. 

20.  Combination  of  Carnot's  Principle  with  the  Mechanical 
Theory. — A  very  instructive  paper,  as  showing  the  state  of  the 
science  of  heat  about  this  time,  is  that  of  C.  H.  A.  Holtzmann, 

"  On  the  Heat  and  Elasticity  of  Gases  and  Vapours  "  (Mannheim, 
1845;  Taylor's  Scientific  Memoirs,  iv.  189).  He  points  out 
that  the  theory  of  Laplace  and  Poisson  does  not  agree  with 

facts  when  applied  to  vapours,  and  that  Clapeyron's  formulae, 

though  probably  correct,  contain  an  undetermined  function 

(Carnot's  F'/,  Clapeyron's  i/C)  of  the  temperature.  He  deter- 
mines the  value  of  this  function  to  be  J/T  by  assuming,  with 

Seguin  and  Mayer,  that  the  work  done  in  the  isothermal  expan- 
sion of  a  gas  is  a  measure  of  the  heat  absorbed.  From  the  then 

accepted  value  -078  of  the  difference  of  the  specific  heats  of  air, 
he  finds  the  numerical  value  of  J  to  be  374  kilogrammetres  per 
kilo-calorie.  Assuming  the  heat  equivalent  of  the  work  to  remain 
in  the  gas,  he  obtains  expressions  similar  to  Clapeyron's  for  the 
total  heat  and  the  specific  heats.  In  consequence  of  this  assump- 

tion, the  formulae  he  obtained  for  adiabatic  expansion  were 
necessarily  wrong,  but  no  data  existed  at  that  time  for  testing 
them.  In  applying  his  formulae  to  vapours,  he  obtained  an 
expression  for  the  saturation-pressure  of  steam,  which  agreed  with 
the  empirical  formula  of  Roche,  and  satisfied  other  experimental 
data  on  the  supposition  that  the  co-efficient  of  expansion  of  steam 
was  -00423,  and  its  specific  heat  1-69 — values  which  are  now 
known  to  be  impossible,  but  which  appeared  at  the  time  to  give 
a  very  satisfactory  explanation  of  the  phenomena. 

The  essay  of  Hermann  Helmholtz,  On  the  Conservation  of 
Force  (Berlin,  1847),  discusses  all  the  known  cases  of  the  trans- 

formation of  energy,  and  is  justly  regarded  as  one  of  the  chief 
landmarks  in  the  establishment  of  the  energy-principle.  Helm- 

holtz gives  an  admirable  statement  of  the  fundamental  principle 
as  applied  to  heat,  but  makes  no  attempt  to  formulate  the  correct 
equations  of  thermodynamics  on  the  mechanical  theory.  He 

points  out  the  fallacy  of  Holtzmann's  (and  Mayer's)  calculation 
of  the  equivalent,  but  admits  that  it  is  supported  by  Joule's 
experiments,  though  he  does  not  seem  to  appreciate  the  true 

value  of  Joule's  work.  He  considers  that  Holtzmann's  formulae 
are  well  supported  by  experiment,  and  are  much  preferable  to 

Clapeyron's,  because  the  value  of  the  undetermined  function 
F't  is  found.  But  he  fails  to  notice  that  Holtzmann's  equations 
are  fundamentally  inconsistent  with  the  conservation  of  energy, 
because  the  heat  equivalent  of  the  external  work  done  is  supposed 
to  remain  in  the  gas. 

That  a  quantity  of  heat  equivalent  to  the  work  performed 
actually  disappears  when  a  gas  does  work  in  expansion,  was  first 
shown  by  Joule  in  the  paper  on  condensation  and  rarefaction 
of  air  (1845)  already  referred  to.  At  the  conclusion  of  this  paper 
he  felt  justified  by  direct  experimental  evidence  in  reasserting 

definitely  the  hypothesis  of  Seguin  (loc.  cit.  p.  383)  that  "  the 
steam  while  expanding  in  the  cylinder  loses  heat  in  quantity 
exactly  proportional  to  the  mechanical  force  developed,  and  that 
on  the  condensation  of  the  steam  the  heat  thus  converted  into 

power  is  not  given  back."  He  did  not  see  his  way  to  reconcile 
this  conclusion  with  Clapeyron's  description  of  Carnot's  cycle. 
At  a  later  date,  in  a  letter  to  Professor  W.  Thomson  (Lord  Kelvin) 

(1848),  he  pointed  out  that,  since,  according  to  his  own  experi- 
ments, the  work  done  in  the  expansion  of  a  gas  at  constant 

temperature  is  equivalent  to  the  heat  absorbed,  by  equating 

Carnot's  expressions  (given  in  §  17)  for  the  work  done  and  the 
heat  absorbed,  the  value  of  Carnot's  function  F't  must  be  equal  to 
J/T,  in  order  to  reconcile  his  principle  with  the  mechanical theory. 

Professor  W.  Thomson  gave  an  account  of  Carnot's  theory 
(Trans.  Roy.  Soc.  Edin.,  Jan.  1849),  in  which  he  recognized  the 

discrepancy  between  Clapeyron's  statement  and  Joule's  experi- 
ments, but  did  not  see  his  way  out  of  the  difficulty.  He  there- 

fore adopted  Carnot's  principle  provisionally,  and  proceeded 
to  calculate  a  table  of  values  of  Carnot's  function  F'/,  from 
the  values  of  the  total-heat  and  vapour-pressure  of  steam  then 

recently  determined  by  Regnault  (Memoires  de  I'lnstitut  de  Paris, 
1847).  In  making  the  calculation,  he  assumed  that  the  specific 
volume  v  of  saturated  steam  at  any  temperature  T  and  pressure 

p  is  that  given  by  the  gaseous  laws,  />»=RT.  The  results  are 
otherwise  correct  so  far  as  Regnault's  data  are  accurate,  because 
the  values  of  the  efficiency  per  degree  F't  are  not  affected  by  any 
assumption  with  regard  to  the  nature  of  heat.  He  obtained  the 

values  of  the  efficiency  F'/  over  a  finite  range  from  I  to  o°  C.,  by 
adding  up  the  values  of  F't  for  the  separate  degrees.  This  latter 
proceeding  is  inconsistent  with  the  mechanical  theory,  but  is  the 
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correct  method  on  the  assumption  that  the  heat  given  up  to  the 
condenser  is  equal  to  that  taken  from  the  source.  The  values  he 

obtained  for  F't  agreed  very  well  with  those  previously  given  by 
Carnot  and  Clapeyron,  and  showed  that  this  function  diminishes 
with  rise  of  temperature  roughly  in  the  inverse  ratio  of  T,  as 
suggested  by  Joule. 

R.  J.  E.  Clausius  (Pogg.  Ann.,  1850,  79,  p.  369)  and  W.  J.  M. 
Rankine  (Trans.  Roy.  Soc.  Edin.,  1850)  were  the  first  to  develop 
the  correct  equations  of  thermodynamics  on  the  mechanical 

theory.  When  heat  was  supplied  to  a  body  to  change  its  tempera- 
ture or  state,  part  remained  in  the  body  as  intrinsic  heat  energy 

E,  but  part  was  converted  into  external  work  of  expansion  W 
and  ceased  to  exist  as  heat.  The  part  remaining  in  the  body  was 
always  the  same  for  the  same  change  of  state,  however  performed, 

as  required  by  Carnot's  fundamental  axiom,  but  the  part  corre- 
sponding to  the  external  work  was  necessarily  different  for 

different  values  of  the  work  done.  Thus  in  any  cycle  in  which 
the  body  was  exactly  restored  to  its  initial  state,  the  heat 
remaining  in  the  body  would  always  be  the  same,  or  as  Carnot 
puts  it,  the  quantities  of  heat  absorbed  and  given  out  in  its 

diverse  transformations  are  exactly  "  compensated,"  so  far  as 
the  body  is  concerned.  But  the  quantities  of  heat  absorbed  and 
given  out  are  not  necessarily  equal.  On  the  contrary,  they  differ 
by  the  equivalent  of  the  external  work  done  in  the  cycle.  Apply- 

ing this  principle  to  the  case  of  steam,  Clausius  deduced  a  fact 
previously  unknown,  that  the  specific  heat  of  steam  maintained 
in  a  state  of  saturation  is  negative,  which  was  also  deduced  by 
Rankine  (loc.  cit.)  about  the  same  time.  In  applying  the  principle 
to  gases  Clausius  assumes  (with  Mayer  and  Holtzmann)  that  the 
heat  absorbed  by  a  gas  in  isothermal  expansion  is  equivalent 
to  the  work  done,  but  he  does  not  appear  to  be  acquainted  with 

Joule's  experiment,  and  the  reasons  he  adduces  in  support  of 
this  assumption  are  not  conclusive.  This  being  admitted,  he 
deduces  from  the  energy  principle  alone  the  propositions  already 
given  by  Carnot  with  reference  to  gases,  and  shows  in  addition 
that  the  specific  heat  of  a  perfect  gas  must  be  independent 
of  the  density.  In  the  second  part  of  his  paper  he  introduces 

Carnot's  principle,  which  he  quotes  as  follows:  "  The  perform- 
ance of  work  is  equivalent  to  a  transference  of  heat  from  a  hot 

to  a  cold  body  without  the  quantity  of  heat  being  thereby 

diminished."  This  is  not  Carnot's  way  of  stating  his  principle 
(see  §  15),  but  has  the  effect  of  exaggerating  the  importance  of 

Clapeyron's  unnecessary  assumption.  By  equating  the  expres- 
sions given  by  Carnot  for  the  work  done  and  the  heat  absorbed 

in  the  expansion  of  a  gas,  he  deduces  (following  Holtzmann) 

the  value  J/T  for  Carnot's  function  F't  (which  Clapeyron 
denotes  by  i/C).  He  shows  that  this  assumption  gives  values  of 

Carnot's  function  which  agree  fairly  well  with  those  calculated 
by  Clapeyron  and  Thomson,  and  that  it  leads  to  values  of  the 
mechanical  equivalent  not  differing  greatly  from  those  of  Joule. 
Substituting  the  value  J/T  for  C  in  the  analytical  expressions 
given  by  Clapeyron  for  the  latent  heat  of  expansion  and  vaporiza- 

tion, these  relations  are  immediately  reduced  to  their  modern 
form  (see  THERMODYNAMICS,  §  4).  Being  unacquainted  with 

Carnot's  original  work,  but  recognizing  the  invalidity  of 
Clapeyron's  description  of  Carnot's  cycle,  Clausius  substituted 
a  proof  consistent  with  the  mechanical  theory,  which  he  based 

on  the  axiom  that  "  heat  cannot  of  itself  pass  from  cold  to  hot." 
The  proof  on  this  basis  involves  the  application  of  the  energy 
principle,  which  does  not  appear  to  be  necessary,  and  the  axiom 
to  which  final  appeal  is  made  does  not  appear  more  convincing 

than  Carnot's.  Strange  to  say,  Clausius  did  not  in  this  paper 
give  the  expression  for  the  efficiency  in  a  Carnot  cycle  of  finite 

range  (Carnot's  Ft)  which  follows  immediately  from  the  value 
J/T  assumed  for  the  efficiency  F'/  of  a  cycle  of  infinitesimal  range 
at  the  temperature  /  C  or  T  Abs. 

Rankine  did  not  make  the  same  assumption  as  Clausius 
explicitly,  but  applied  the  mechanical  theory  of  heat  to  the 
development  of  his  hypothesis  of  molecular  vortices,  and  deduced 
from  it  a  number  of  results  similar  to  those  obtained  by  Clausius. 
Unfortunately  the  paper  (loc.  cit.)  was  not  published  till  some 
time  later,  but  in  a  summary  given  in  the  Phil.  Mag.  (July  1851) 

the  principal  results  were  detailed.  Assuming  the  value  of 

Joule's  equivalent,  Rankine  deduced  the  value  0-2404  for  the 
specific  heat  of  air  at  constant  pressure,  in  place  of  0-267  as 
found  by  Delaroche  and  Berard.  The  subsequent  verification 
of  this  value  by  Regnault  (Comptes  rendus,  1853)  afforded  strong 

confirmation  of  the  accuracy  of  Joule's  work.  In  a  note  appended 
to  the  abstract  in  the  Phil.  Mag.  Rankine  states  that  he  has 
succeeded  in  proving  that  the  maximum  efficiency  of  an  engine 
working  in  a  Carnot  cycle  of  finite  range  t\  to  to  is  of  the  form 

(t\-to)l(t\-k),  where  k  is  a  constant,  the  same  for  all  substances. 
This  is  correct  if  t  represents  temperature  Centigrade,  and £  =—273. 

Professor  W.  Thomson  (Lord  Kelvin)  in  a  paper  "  On  the 
Dynamical  Theory  of  Heat  "  (Trans.  Roy.  Soc.  Edin.,  1851, 
first  published  in  the  Phil.  Mag.,  1852)  gave  a  very  clear  state- 

ment of  the  position  of  the  theory  at  that  time.  He  showed 

that  the  value  F'<  =  J/T,  assumed  for  Carnot's  function  by 
Clausius  without  any  experimental  justification,  rested  solely 

on  the  evidence  of  Joule's  experiment,  and  might  possibly  not 
be  true  at  all  temperatures.  Assuming  the  value  J/T  with  this 
reservation,  he  gave  as  the  expression  for  the  efficiency  over  a 
finite  range  ti  to  ta  C.,  or  TI  to  To  Abs.,  the  result, 

W/H  =  (h  -M/Ci+273)  =  (Tt  -T0)/T,      . (4) 

which,  he  observed,  agrees  in  form  with  that  found  by  Rankine. 

21.  The    Absolute    Scale    of    Temperature. — Since    Carnot's 
function  is  the  same  for  all  substances  at  the  same  temperature, 
and  is  a  function  of  the  temperature  only,  it  supplies  a  means  of 
measuring  temperature  independently  of  the  properties  of  any 
particular  substance.     This  proposal  was  first  made  by  Lord 
Kelvin  (Phil.  Mag.,  1848),  who  suggested  that  the  degree  of 
temperature  should  be  chosen  so  that  the  efficiency  of  a  perfect 
engine  at  any  point  of  the  scale  should  be  the  same,  or  that 

Carnot's  function  F't  should  be  constant.     This  would  give  the 
simplest  expression  for  the  efficiency  on  the  caloric  theory,  but 

the  scale  so  obtained,  when  the  values  of  Carnot's  function  were 
calculated  from  Regnault's  observations  on  steam,  was  found  to 
differ  considerably  from  the  scale  of  the  mercury  or  air-thermo- 

meter.    At  a  later  date,  when  it  became  clear  that  the  value 

of  Carnot's  function  was  very  nearly  proportional  to  the  re- 
ciprocal of  the  temperature  T  measured  from  the  absolute  zero 

of  the  gas  thermometer,  he  proposed  a  simpler  method  (Phil. 
Trans.,   1854),  namely,  to  define  absolute  temperature    6  as 

proportional  to  the  reciprocal  of  Carnot's  function.     On  this 
definition  of  absolute  temperature,  the  expression   (0i-0o)/0i 
for  the  efficiency  of  a  Carnot  cycle  with  limits  61  and  0<>  would 
be  exact,  and  it  became  a  most  important  problem  to  determine 
how  far  the  temperature  T  by  gas  thermometer  differed  from 
the  absolute  temperature  6.     With  this  object  he  devised  a  very 

delicate   method,   known   as  the   "  porous  plug  experiment  " 
(see  THERMODYNAMICS)   of  testing  the  deviation  of    the    gas 
thermometer  from  the  absolute  scale.     The  experiments  were 
carried  out  in  conjunction  with  Joule,  and  finally  resulted  in 

showing   (Phil.    Trans.,    1862,    "On   the   Thermal   Effects   of 
Fluids  in  Motion  ")  that  the  deviations  of  the  air  thermometer 

from  the  absolute  scale  as  above  defined'  are  almost  negligible, 
and  that  in  the  case  of  the  gas  hydrogen  the  deviations  are 
so   small   that  -a   thermometer   containing    this   gas   may   be 
taken  for  all  practical  purposes  as  agreeing  exactly  with  the 
absolute  scale  at  all  ordinary  temperatures.     For  this  reason 
the  hydrogen  thermometer  has  since  been  generally  adopted  as 
the  standard. 

22.  Availability  of  Heat  of  Combustion. — Taking  the  value 
1-13  kilogrammetres  per  kilo-calorie  for  i°  C.  fall  of  temperature 
at  100°  C.,  Carnot  attempted  to  estimate  the  possible  perform- 

ance of  a  steam-engine  receiving  heat  at  160°  C.  and  rejecting 
it  at  40°  C.     Assuming  the  performance  to  be  simply  proportional 
to  the  temperature  fall,  the  work  done  for  120°  fall  would  be 
134   kilogrammetres   per   kilo-calorie.     To   make   an   accurate 
calculation  required  a  knowledge  of  the  variation  of  the  function 

F't  with  temperature.     Taking  the  accurate  formula  of  §  20,  the 
work  obtainable  is  118  kilogrammetres  per  kilo-calorie,  which  is 
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28%  of  426,  the  mechanical  equivalent  of  the  kilo-calorie  in 

kilogrammetres.  Carnot  pointed  out  that  the  fall  of  120°  C. 
utilized  in  the  steam-engine  was  only  a  small  fraction  of  the 
whole  temperature  fall  obtainable  by  combustion,  and  made  an 
estimate  of  the  total  power  available  if  the  whole  fall  could  be 
utilized,  allowing  for  the  probable  diminution  of  the  function 

F't  with  rise  of  temperature.  His  estimate  was  3-9  million 
kilogrammetres  per  kilogramme  of  coal.  This  was  certainly 
an  over-estimate,  but  was  surprisingly  close,  considering  the 
scanty  data  at  his  disposal. 

In  reality  the  fraction  of  the  heat  of  combustion  available, 
even  in  an  ideal  engine  and  apart  from  practical  limitations,  is 
much  less  than  might  be  inferred  from  the  efficiency  formula  of 
the  Carnot  cycle.  In  applying  this  formula  to  estimate  the 
availability  of  the  heat  it  is  usual  to  take  the  temperature 
obtainable  by  the  combustion  of  the  fuel  as  the  upper  limit  of 
temperature  in  the  formula.  For  carbon  burnt  in  air  at  constant 
pressure  without  any  loss  of  heat,  the  products  of  combustion 

might  be  raised  2300°  C.  in  temperature,  assuming  that  the 
specific  heats  of  the  products  were  constant  and  that  there  was 
no  dissociation.  If  all  the  heat  could  be  supplied  to  the  working 

fluid  at  this  temperature,  that  of  the  condenser  being  40°  C., 
the  possible  efficiency  by  the  formula  of  §  20  would  be  89%. 
But  the  combustion  obviously  cannot  maintain  so  high  a  tem- 

perature if  heat  is  being  continuously  abstracted  by  a  boiler. 

Suppose  that  6'  is  the  maximum  temperature  of  combustion  as. 
above  estimated,  6"  the  temperature  of  the  boiler,  and  0°  that 
of  the  condenser.  Of  the  whole  heat  supplied  by  combustion 

represented  by  the  rise  of  temperature  6'— 60,  the  fraction 
(0'-0")/(0'-0°)  is  the  maximum  that  could  be  supplied  to  the 
boiler,  the  fraction  (0"-0°)/(0'-0°)  being  carried  away  with  the 
waste  gases.  Of  the  heat  supplied  to  the  boiler,  the  fraction 

(0*-0°)/0*  might  theoretically  be  converted  into  work.  The 
problem  in  the  case  of  an  engine  using  a  separate  working  fluid, 

like  a  steam-engine,  is  to  find  what  must  be  the  temperature  0" 
of  the  boiler  in  order  to  obtain  the  largest  possible  fraction  of  the 

heat  of  combustion  in  the  form  of  work.  It  is  easy  to  show  that  0" 
must  be  the  geometric  mean  of  0'  and  0°,  or  0"=  V0'0o-  Taking 
0'-0°  =  23oo°  C.,  and  0°  =  3i3°  Abs.  as  before,  we  find  0"  = 
903°  Abs.  or  630°  C.  The  heat  supplied  to  the  boiler  is  then 
74-4%  of  the  heat  of  combustion,  and  of  this  65-3  %  is  converted 
into  work,  giving  a  maximum  possible  efficiency  of  49%  in 

place  of  89%.  With  the  boiler  at  160°  C.,  the  possible  efficiency, 
calculated  in  a  similar  manner,  would  be  26-3%,  which  shows 
that  the  possible  increase  of  efficiency  by  increasing  the  tem- 

perature range  is  not  so  great  as  is  usually  supposed.  If  the 

temperature  of  the  boiler  were  raised  to  300°  C.,  corresponding 
to  a  pressure  of  1 260  Ib  per  sq.  in.,  which  is  occasionally  surpassed 
in  modern  flash-boilers,  the  possible  efficiency  would  be  40%. 
The  waste  heat  from  the  boiler,  supposed  perfectly  efficient, 
would  be  in  this  case  1 1  %,  of  which  less  than  a  quarter  could 
be  utilized  in  the  form  of  work.  Carnot  foresaw  that  in  order 
to  utilize  a  larger  percentage  of  the  heat  of  combustion  it  would 
be  necessary  to  employ  a  series  of  working  fluids,  the  waste  heat 
from  one  boiler  and  condenser  serving  to  supply  the  next  in  the 
series.  This  has  actually  been  effected  in  a  few  cases,  e.g. 
steam  and  SO2,  when  special  circumstances  exist  to  compensate 
for  the  extra  complication.  Improvements  in  the  steam-engine 

since  Carnot's  time  have  been  mainly  in  the  direction  of  reducing 
waste  due  to  condensation  and  leakage  by  multiple  expansion, 
superheating,  &c.  The  gain  by  increased  temperature  range 
has  been  comparatively  small  owing  to  limitations  of  pressure, 
and  the  best  modern  steam-engines  do  not  utilize  more  than  20% 
of  the  heat  of  combustion.  This  is  in  reality  a  very  respectable 
fraction  of  the  ideal  limit  of  40%  above  calculated  on  the 
assumption  of  i26olb  initial  pressure,  with  a  perfectly  efficient 
boiler  and  complete  expansion,  and  with  an  ideal  engine  which 
does  not  waste  available  motive  power  by  complete  condensation 
of  the  steam  before  it  is  returned  to  the  boiler. 

23.  Advantages  of  Internal  Combustion. — As  Carnot  pointed 
out,  the  chief  advantage  of  using  atmospheric  air  as  a  working 
fluid  in  a  heat-engine  lies  in  the  possibility  of  imparting  heat  to 

it  directly  by  internal  combustion.    This  avoids  the  limitation 
imposed  by  the  use  of  a  separate  boiler,  which  as  we  have  seen 
reduces  the  possible  efficiency  at  least  50%.     Even  with  internal 
combustion,   however,   the   full   range  of  temperature  is  not 
available,  because  the  heat  cannot  conveniently  in  practice 
be  communicated  to  the  working  fluid  at  constant  temperature, 
owing  to  the  large  range  of  expansion  at  constant  temperature 
required  for  the  absorption  of  a  sufficient  quantity  of  heat. 

Air-engines  of  this  type,  such  as  Stirling's  or  Ericsson's,  taking 
in  heat  at  constant  temperature,  though  theoretically  the  most 
perfect,  are  bulky  and  mechanically  inefficient.     In  practical 
engines  the  heat  is  generated  by  the  combustion  of  an  explosive 
mixture  at  constant  volume  or  at  constant  pressure.     The  heat 
is  not  all  communicated  at  the  highest  temperature,  but  over 
a  range  of  temperature  from  that  of  the  mixture  at  the  beginning 
of    combustion    to    the    maximum  temperature.    The  earliest 
instance  of  this  type  of  engine  is  the  lycopodium  engine  of 
M.M.  Niepce,  discussed  by  Carnot,  in  which  a  combustible 
mixture  of  air  and  lycopodium  powder  at  atmospheric  pressure 
was  ignited  in  a  cylinder,  and  did  work  on  a  piston.     The 
early  gas-engines  of  E.  Lenoir  (1860)   and  N.  Otto  and  E. 
Langen  (1866),  operated  in  a  similar  manner  with  illuminating 
gas  in  place  of  lycopodium.     Combustion  in  this  case  is  effected 
practically  at  constant  volume,  and  the  maximum  efficiency 
theoretically  obtainable  is  i-loger/(r-i),  where  r  is  the  ratio 

of  the  maximum  temperature  0'  to  the  initial  temperature  0°. 
In  order  to  obtain  this  efficiency  it  would  be  necessary  to  follow 

Carnot's  rule,  and  expand  the  gas  after  ignition  without  loss 
or  gain  of  heat  from  0'  down  to  0°,  and  then  to  compress  it 
at  0°  to  its  initial  volume.    If  the  rise  of  temperature  in  com- 

bustion were  2300°  C.,  and  the  initial  temperature  were  o°  C. 
or  273°  Abs.,  the  theoretical  efficiency  would  be  73-3%,  which 
is  much  greater  than  that  obtainable  with  a  boiler.    But  in 
order  to  reach  this  value,  it  would  be  necessary  to  expand  the 
mixture  to  about  270  times  its  initial  volume,  which  is  obviously 
impracticable.     Owing    to    incomplete    expansion    and    rapid 
cooling  of  the  heated  gases  by  the  large  surface  exposed,  the 
actual  efficiency  of  the  Lenoir  engine  was  less  than  5  %,  and  of 
the  Otto  and  Langen,  with  more  rapid  expansion,  about  10%. 
Carnot  foresaw  that  in  order  to  render  an  engine  of  this  type 
practically  efficient,   it  would  be  necessary  to  compress  the 
mixture   before  ignition.     Compression   is  beneficial  in  three 
ways:  (i)  it  permits  a  greater  range  of  expansion  after  ignition; 
(2)  it  raises  the  mean  effective  pressure,  and  thus  improves  the 
mechanical  efficiency  and  the  power  in  proportion  to  size  and 
weight;  (3)  it  reduces  the  loss  of  heat  during  ignition  by  reducing 
the  surface  exposed  to  the  hot  gases.    In  the  modern  gas  or 

petrol  motor,  compression  is  employed  as  in  Carnot's  cycle, 
but  the  efficiency  attainable  is  limited  not  so  much  by  considera- 

tions of  temperature  as  by  limitations  of  volume.    It  is  impractic- 
able before  combustion  at  constant  volume  to  compress  a  rich 

mixture  to  much  less  than  -Jth  of  its  initial  volume,  and,  for 
mechanical  simplicity,  the  range  of  expansion  is  made  equal 
to  that  of  compression.     The  cycle  employed  was  patented 
in  1862  by  Beau  de  Rochas  (d.  1892),  but  was  first  successfully 
carried  out  by  Otto  (1876).    It  differs  from  the  Carnot  cycle 
in  employing  reception  and  rejection  of  heat  at  constant  volume 
instead  of  at  constant  temperature.    This  cycle  is  not  so  efficient 
as  the  Carnot  cycle  for  given  limits  of  temperature,  but,  for  the 
given  limits  of  volume  imposed,  it  gives  a  much  higher  efficiency 
than  the  Carnot  cycle.    The  efficiency  depends  only  on  the 
range  of  temperature  in  expansion  and  compression,  and  is 

given  by  the  formula  (0'-0")/0',  where  0'  is  the  maximum 
temperature,  and  0"  the  temperature  at  the  end  of  expansion. 
The  formula  is  the  same  as  that  for  the  Carnot  cycle  with  the 

same  range  of  temperature  in  expansion.      The  ratio  6' 16"   is 
1,  where  r  is  the  given  ratio  of  expansion  or  compression, 

and  -y  is  the  ratio  of  the  specific  heats  of  the  working  fluid. 
Assuming  the  working  fluid  to  be  a  perfect  gas  with  the  same 

properties  as  air,  we  should  have  7  =  1-41.     Taking  r=s,  the 
formula  gives  48%  for  the  maximum  possible  efficiency.    The 
actual  products  of  combustion  vary  with  the  nature  of  the  fuel 



148 HEAT [TRANSFERENCE  OF  HEAT 

employed,  and  have  different  properties  from  air,  but  the 
efficiency  is  found  to  vary  with  compression  in  the  same  manner 
as  for  air.  For  this  reason  a  committee  of  the  Institution  of  Civil 

Engineers  in  1905  recommended  the  adoption  of  the  air-standard 
for  estimating  the  effects  of  varying  the  compression  ratio, 
and  defined  the  relative  efficiency  of  an  internal  combustion 
engine  as  the  ratio  of  its  observed  efficiency  to  that  of  a  perfect 
air-engine  with  the  same  compression. 

24.  Effect  of  Dissociation,  and  Increase  of  Specific  Heat. — One 
of  the  most  important  effects  of  heat  is  the  decomposition  or 
dissociation  of  compound  molecules.  Just  as  the  molecules 
of  a  vapour  combine  with  evolution  of  heat  to  form  the  more 
complicated  molecules  of  the  liquid,  and  as  the  liquid  molecules 
require  the  addition  of  heat  to  effect  their  separation  into 
molecules  of  vapour;  so  in  the  case  of  molecules  of  different 
kinds  which  combine  with  evolution  of  heat,  the  reversal  of  the 
process  can  be  effected  either  by  the  agency  of  heat,  or  indirectly 
by  supplying  the  requisite  amount  of  energy  by  electrical  or 
other  methods.  Just  as  the  latent  heat  of  vaporization  diminishes 
with  rise  of  temperature,  and  the  pressure  of  the  dissociated 
vapour  molecules  increases,  so  in  the  case  of  compound  molecules 
in  general  the  heat  of  combination  diminishes  with  rise  of  tempera- 

ture, and  the  pressure  of  the  products  of  dissociation  increases. 
There  is  evidence  that  the  compound  carbon  dioxide,  C02,  is 
partly  dissociated  into  carbon  monoxide  and  oxygen  at  high 
temperatures,  and  that  the  proportion  dissociated  increases 
with  rise  of  temperature.  There  is  a  very  close  analogy  between 
these  phenomena  and  the  vaporization  of  a  liquid.  The  laws 
which  govern  dissociation  are  the  same  fundamental  laws  of 
thermodynamics,  but  the  relations  involved  are  necessarily 
more  complex  on  account  of  the  presence  of  different  kinds  of 

molecules,  and  present  special  difficulties  for  accurate  investiga- 
tion in  the  case  where  dissociation  does  not  begin  to  be  appreciable 

until  a  high  temperature  is  reached.  It  is  easy,  however,  to 
see  that  the  general  effect  of  dissociation  must  be  to  diminish 
the  available  temperature  of  combustion,  and  all  experiments 
go  to  show  that  in  ordinary  combustible  mixtures  the  rise  of 
temperature  actually  attained  is  much  less  than  that  calculated 
as  in  §  22,  on  the  assumption  that  the  whole  heat  of  combustion 
is  developed  and  communicated  to  products  of  constant  specific 
heat.  The  defect  of  temperature  observed  can  be  represented 
by  supposing  that  the  specific  heat  of  the  products  of  combustion 
increases  with  rise  of  temperature.  This  is  the  case  for  CO2 
even  at  ordinary  temperatures,  according  to  Regnault,  and 
probably  also  for  air  and  steam  at  higher  temperatures.  Increase 
of  specific  heat  is  a  necessary  accompaniment  of  dissociation, 
and  from  some  points  of  view  may  be  regarded  as  merely  another 
way  of  stating  the  facts.  It  is  the  most  convenient  method  to 
adopt  in  the  case  of  products  of  combustion  consisting  of  a 
mixture  of  COz  and  steam  with  a  large  excess  of  inert  gases, 
because  the  relations  of  equilibrium  of  dissociated  molecules 
of  so  many  different  kinds  would  be  too  complex  to  permit  of 
any  other  method  of  expression.  It  appears  from  the  researches 
of  Dugald  Clerk,  H.  le  Chatelier  and  others  that  the  apparent 

specific  heat  of  the  products  of  combustion  in  a  gas-engine 
may  be  taken  as  approximately  -34  to  -33  in  place  of  -24  at 

working  temperatures  between  1000°  C.  and  1700°  C.,  and  that 
the  ratio  of  the  specific  heats  is  about  1-29  in  place  of  1-41. 
This  limits  the  availability  of  the  heat  of  combustion  by  reducing 
the  rise  of  temperature  actually  obtainable  in  combustion  at 
constant  volume  by  30  or  40%,  and  also  by  reducing  the  range 

of  temperature  ff  19*  for  a  given  ratio  of  expansion  r  from  r'41to 
r-29.  The  formula  given  in  §  21  is  no  longer  quite  exact,  because 
the  ratio  of  the  specific  heats  of  the  mixture  during  compression  is 
not  the  same  as  that  of  the  products  of  combustion  during 
expansion.  But  since  the  work  done  depends  principally  on  the 

expansion  curve,  the  ratio  of  the  range  of  temperature  in  ex- 

pansion (0'-0")  to  the  maximum  temperature  6'  will  still  give 
a  very  good  approximation  to  the  possible  efficiency.  Taking 
r  =  5,  as  before,  for  the  compression  ratio,  the  possible  efficiency 
is  reduced  from  48%  to  38%,  if  7=1-29  instead  of  1-41.  A 
large  gas-engine  of  the  present  day  with  r=s  may  actually 

realize  as  much  as  34%  indicated  efficiency,  which  is  90%  of 
the  maximum  possible,  showing  how  perfectly  all  avoidable  heat 
losses  have  been  minimized. 

It  is  often  urged  that  the  gas-engine  is  relatively  less  efficient 
than  the  steam-engine,  because,  although  it  has  a  much  higher 
absolute  efficiency,  it  does  not  utilize  so  large  a  fraction  of  its 
temperature  range,  reckoning  that  of  the  steam-engine  from  the 
temperature  of  the  boiler  to  that  of  the  condenser,  and  that  of 

the  gas-engine  from  the  maximum  temperature  of  combustion 
to  that  of  the  air.  This  is  not  quite  fair,  and  has  given  rise  to  the 

mistaken  notion  that  "  there  is  an  immense  margin  for  improve- 
ment in  the  gas-engine,"  which  is  not  the  case  if  the  practical 

limitations  of  volume  are  rightly  considered.  If  expansion  could 

be  carried  out  in  accordance  with  Carnot's  principle  of  maximum 
efficiency,  down  to  the  lower  limit  of  temperature  00,  with 
rejection  of  heat  at  00  during  compression  to  the  original  volume 
»o,  it  would  no  doubt  be  possible  to  obtain  an  ideal  efficiency  of 
nearly  80%.  But  this  would  be  quite  impracticable,  as  it  would 
require  expansion  to  about  100  times  »0,  or  500  times  the  com- 

pression volume.  Some  advantage  no  doubt  might  be  obtained 
by  carrying  the  expansion  beyond  the  original  volume.  This 
has  been  done,  but  is  not  found  to  be  worth  the  extra  complica- 

tion. A  more  practical  method,  which  has  been  applied  by 
Diesel  for  liquid  fuel,  is  to  introduce  the  fuel  at  the  end  of 
compression,  and  adjust  the  supply  in  such  a  manner  as  to  give 
combustion  at  nearly  constant  pressure.  This  makes  it  possible 
to  employ  higher  compression,  with  a  corresponding  increase 
in  the  ratio  of  expansion  and  the  theoretical  efficiency.  With  a 
compression  ratio  of  14,  an  indicated  efficiency  of  40%  has  been 
obtained  in  this  way,  but  owing  to  additional  complications  the 
brake  efficiency  was  only  31%,  which  is  hardly  any  improve- 

ment on  the  brake  efficiency  of  30%  obtained  with  the  ordinary 

type  of  gas-engine.  Although  Carnot's  principle  makes  it  possible 
to  calculate  in  every  case  what  the  limiting  possible  efficiency 
would  be  for  any  kind  of  cycle  if  all  heat  losses  were  abolished, 
it  is  very  necessary,  in  applying  the  principle  to  practical  cases, 
to  take  account  of  the  possibility  of  avoiding  the  heat  losses 

which  are  supposed  to  be  absent,  and  of  other  practical  limita- 
tions in  the  working  of  the  actual  engine.  An  immense  amount 

of  time  and  ingenuity  has  been  wasted  in  striving  to  realize 
impossible  margins  of  ideal  efficiency,  which  a  close  study  of 
the  practical  conditions  would  have  shown  to  be  illusory.  As 

Carnot  remarks  at  the  conclusion  of  his  essay:  "  Economy  of 
fuel  is  only  one  of  the  conditions  a  heat-engine  must  satisfy; 
in  many  cases  it  is  only  secondary,  and  must  often  give  way  to 
considerations  of  safety,  strength  and  wearing  qualities  of  the 
machine,  of  smallness  of  space  occupied,  or  of  expense  in  erecting. 
To  know  how  to  appreciate  justly  in  each  case  the  considerations 
of  convenience  and  economy,  to  be  able  to  distinguish  the 
essential  from  the  accessory,  to  balance  all  fairly,  and  finally 
to  arrive  at  the  best  result  by  the  simplest  means,  such  must  be 

the  principal  talent  of  the  man  called  on  to  direct  and  co-ordinate 
the  work  of  his  fellows  for  the  attainment  of  a  useful  object  of 

any  kind." 
TRANSFERENCE  or  HEAT 

25.  Modes  of  Transference. — There  are  three  principal  modes 
of  transference  of  heat,  namely  (i)  convection,  (2)  conduction, 

and  (3)  radiation.  • 
(i)  In  convection,  heat  is  carried  or  conveyed  by  the  motion 

of  heated  masses  of  matter.  The  most  familiar  illustrations  of 
this  method  of  transference  are  the  heating  of  buildings  by  the 

circulation  of  steam  or  hot  water,  or  the  equalization  of  tem- 
perature of  a  mass  of  unequally  heated  liquid  or  gas  by  convection 

currents,  produced  by  natural  changes  of  density  or  by  artificial 
stirring.  (2)  In  conduction,  heat  is  transferred  by  contact 
between  contiguous  particles  of  matter  and  is  passed  on  from 
one  particle  to  the  next  without  visible  relative  motion  of  the 
parts  of  the  body.  A  familiar  illustration  of  conduction  is  the 
passage  of  heat  through  the  metal  plates  of  a  boiler  from  the 
fire  to  the  water  inside,  or  the  transference  of  heat  from  a  soldering 
bolt  to  the  solder  and  the  metal  with  which  it  is  placed  in  contact. 
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(3)  In  radiation,  the  heated  body  gives  rise  to  a  motion  of 
vibration  in  the  aether,  which  is  propagated  equally  in  all 
directions,  and  is  reconverted  into  heat  when  it  encounters  any 
obstacle  capable  of  absorbing  it.  Thus  radiation  differs  from 
conduction  and  convection  in  taking  place  most  perfectly  in  the 
absence  of  matter,  whereas  conduction  and  convection  require 
material  communication  between  the  bodies  concerned. 

In  the  majority  of  cases  of  transference  of  heat  all  three 

modes  'of  transference  are  simultaneously  operative  in  a  greater 
or  less  degree,  and  the  combined  effect  is  generally  of  great 
complexity.  The  different  modes  of  transference  are  subject 
to  widely  different  laws,  and  the  difficulty  of  disentangling  their 
effects  and  subjecting  them  to  calculation  is  often  one  of  the 
most  serious  obstacles  in  the  experimental  investigation  of  heat. 
In  space  void  of  matter,  we  should  have  pure  radiation,  but  it 
is  difficult  to  obtain  so  perfect  a  vacuum  that  the  effects  of  the 
residual  gas  in  transferring  heat  by  conduction  or  convection 
are  inappreciable.  In  the  interior  of  an  opaque  solid  we  should 
have  pure  conduction,  but  if  the  solid  is  sensibly  transparent 
in  thin  layers  there  must  also  be  an  internal  radiation, 
while  in  a  liquid  or  a  gas  it  is  very  difficult  to  eliminate  the  effects 
of  convection.  These  difficulties  are  well  illustrated  in  the 
historical  development  of  the  subject  by  the  experimental 
investigations  which  have  been  made  to  determine  the  laws  of 

heat-transference,  such  as  the  laws  of  cooling,  of  radiation 
and  of  conduction. 

26.  Newton's  Law  of  Cooling. — There  is  one  essential  condition 
common  to  all  three  modes  of  heat-transference,  namely,  that 
they  depend  on  difference  of  temperature,  that  the  direction 
of  the  transfer  of  heat  is  always  from  hot  to  cold,  and  that  the 
rate  of  transference  is,  for  small  differences,  directly  proportional 
to  the  difference  of  temperature.  Without  difference  of  tem- 

perature there  is  no  transfer  of  heat.  When  two  bodies  have  been 
brought  to  the  same  temperature  by  conduction,  they  are  also  in 
equilibrium  as  regards  radiation,  and  vice  versa.  If  this  were 
not  the  case,  there  could  be  no  equilibrium  of  heat  defined  by 
equality  of  temperature.  A  hot  body  placed  in  an  enclosure  of 
lower  temperature,  e.g.  a  calorimeter  in  its  containing  vessel, 
generally  loses  heat  by  all  three  modes  simultaneously  in  different 
degrees.  The  loss  by  each  mode  will  depend  in  different  ways 
on  the  form,  extent  and  nature  of  its  surface  and  on  that  of  the 
enclosure,  on  the  manner  in  which  it  is  supported,  on  its  relative 
position  and  distance  from  the  enclosure,  and  on  the  nature  of 
the  intervening  medium.  But  provided  that  the  difference  of 
temperature  is  small,  the  rate  of  loss  of  heat  by  all  modes  will 
be  approximately  proportional  to  the  difference  of  temperature, 
the  other  conditions  remaining  constant.  The  rate  of  cooling 
or  the  rate  of  fall  of  temperature  will  also  be  nearly  proportional 
to  the  rate  of  loss  of  heat,  if  the  specific  heat  of  the  cooling  body 

is  constant,  or  the  rate  of  cooling  at  any  moment  will  be  pro- 
portional to  the  difference  of  temperature.  This  simple  relation 

is  commonly  known  as  Newton's  law  of  cooling,  but  is  limited 
in  its  application  to  comparatively  simple  cases  such  as  the 
foregoing.  Newton  himself  applied  it  to  estimate  the  temperature 
of  a  red-hot  iron  ball,  by  observing  the  time  which  it  -took  to 
cool  from  a  red  heat  to  a  known  temperature,  and  comparing 
this  with  the  time  taken  to  cool  through  a  known  range  at 
ordinary  temperatures.  According  to  this  law  if  the  excess  of 
temperature  of  the  body  above  its  surroundings  is  observed 
at  equal  intervals  of  time,  the  observed  values  will  form  a 
geometrical  progression  with  a  common  ratio.  Supposing,  for 

instance,  that  the  surrounding  temperature  were  o°  C.,  that  the 
red-hot  ball  took  25  minutes  to  cool  from  its  original  temperature 

to  20°  C.,  and  5  minutes  to  cool  from  20°  C.  to  10°  C.,  the  original 
temperature  is  easily  calculated  on  the  assumption  that  the  excess 

of  temperature  above  o°  C.  falls  to  half  its  value  in  each  interval 
of  5  minutes.  Doubling  the  value  20°  at  25  minutes  five  times, 
we  arrive  at  640°  C.  as  the  original  temperature.  No  other  method 
of  estimation  of  such  temperatures  was  available  in  the  time  of 
Newton,  but,  as  we  now  know,  the  simple  law  of  proportionality 
to  the  temperature  difference  is  inapplicable  over  such  large 
ranges  of  temperature.  The  rate  of  loss  of  heat  by  radiation, 

and  also  by  convection  and  conduction  to  the  surrounding  air, 
increases  much  more  rapidly  than  in  simple  proportion  to  the 
temperature  difference,  and  the  rate  of  increase  of  each  follows 
a  different  law.  At  a  later  date  Sir  John  Herschel  measured  the 
intensity  of  the  solar  radiation  at  the  surface  of  the  earth,  and 
endeavoured  to  form  an  estimate  of  the  temperature  of  the  sun 
by  comparison  with  terrestrial  sources  on  the  assumption  that 
the  intensity  of  radiation  was  simply  pioportional  to  the  tem- 

perature difference.  He  thus  arrived  at  an  estimate  of  several 
million  degrees,  which  we  now  know  would  be  about  a  thousand 

times  too  great.  The  application  of  Newton's  law  necessarily 
leads  to  absurd  results  when  the  difference  of  temperature  is 
very  large,  but  the  error  will  not  in  general  exceed  2  to  3%  if 

the  temperature  difference  does  not  exceed  10°  C.,  and  the 
percentage  error  is  proportionately  much  smaller  for  smaller differences. 

27.  Didong  and  Pelit's  Empirical  Laws  of  Cooling. — One  of  the 
most  elaborate  experimental  investigations  of  the  law  of  cooling 
was  that  of  Dulong  and  Petit  (Ann.  Chim.  Phys.,  1817,  7,  pp. 
225  and  337),  who  observed  the  rate  of  cooling  of  a  mercury 

thermometer  from  300°  C.  in  a  water-jacketed  enclosure  at 
various  temperatures  from  o°  C.  to  80°  C.  In  order  to  obtain  the 
rate  of  cooling  by  radiation  alone,  they  exhausted  the  enclosure 
as  perfectly  as  possible  after  the  introduction  of  the  thermometer, 
but  with  the  imperfect  appliances  available  at  that  time  they 
were  not  able  to  obtain  a  vacuum  better  than  about  3  or  4  mm. 
of  mercury.  They  found  that  the  velocity  of  cooling  V  in  a 
vacuum  could  be  represented  by  a  formula  of  the  type 

A(o'-o'0) 

•      (5) 

in  which  t  is  the  temperature  of  the  thermometer,  and  /o  that  of 

the  enclosure,  a  is  a  constant  having  the  value  1-0075,  and  tne 
coefficient  A  depends  on  the  form  of  the  bulb  and  the  nature 
of  its  surface.  For  the  ranges  of  temperature  they  employed, 

this  formula  gives  much  better  results  than  Newton's,  but  it 
must  be  remembered  that  the  temperatures  were  expressed  on 
the  arbitrary  scale  of  the  mercury  thermometer,  and  were  not 
corrected  for  the  large  and  uncertain  errors  of  stem-exposure 
(see  THERMOMETRY).  Moreover,  although  the  effects  of  cooling 
by  convection  currents  are  practically  eliminated  by  exhausting 
to  3  or  4  mm.  (since  the  density  of  the  gas  is  reduced  to  i/2ooth 
while  its  viscosity  is  not  appreciably  affected),  the  rate  of  cooling 
by  conduction  is  not  materially  diminished,  since  the  conductivity, 
like  the  viscosity,  is  nearly  independent  of  pressure.  It  has 
since  been  shown  by  Sir  William  Crookes  (Proc.  Roy.  Soc.,  1881, 
21,  p.  239)  that  the  rate  of  cooling  of  a  mercury  thermometer 
in  a  vacuum  suffers  a  very  great  diminution  when  the  pressure 
is  reduced  from  i  mm.  to  -ooi  mm.,  at  which  pressure  the  effect 
of  conduction  by  the  residual  gas  has  practically  disappeared. 

Dulong  and  Petit  also  observed  the  rate  of  cooling  under  the 
same  conditions  with  the  enclosure  filled  with  various  gases. 
They  found  that  the  cooling  effect  of  the  gas  could  be  represented 
by  adding  to  the  term  already  given  as  representing  radiation, 

an  'expression  of  the  form 
V'  =  B/>«(/-fc)i:fM       ....      (6) 

They  found  that  the  cooling  effect  of  convection,  unlike  that  of 
radiation,  was  independent  of  the  nature  of  the  surface  of  the 
thermometer,  whether  silvered  or  blackened,  that  it  varied  as 
some  power  c  of  the  pressure  p,  and  that  it  was  independent 
of  the  absolute  temperature  of  the  enclosure,  but  varied  as  the 

excess  temperature  (t-la)  raised  to  the  power  1-233.  This 
highly  artificial  result  undoubtedly  contains  some  elements  of 
truth,  but  could  only  be  applied  to  experiments  similar  to  those 
from  which  it  was  derived.  F.  Herv6  de  la  Provostaye  and 
P.  Q.  Desains  (Ann.  Chim.  Phys.,  1846,  16,  p.  337),  in  repeating 
these  experiments  under  various  conditions,  found  that  the 
coefficients  A  and  B  were  to  some  extent  dependent  on  the 
temperature,  and  that  the  manner  in  which  the  cooling  effect 
varied  with  the  pressure  depended  on  the  form  and  size  of  the 
enclosure.  It  is  evident  that  this  should  be  the  case,  since  the 
cooling  effect  of  the  gas  depends  partly  on  convective  currents. 
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which  are  necessarily  greatly  modified  by  the  form  of  the 
enclosure  in  a  manner  which  it  would  appear  hopeless  to 
attempt  to  represent  by  any  general  formula. 

28.  Surface  Emissivity. — The  same  remark  applies  to  many 
attempts  which  have  since  been  made  to  determine  the  general 
value  of  the  constant  termed  by  Fourier  and  early  writers  the 

"  exterior  conductibility,"  but  now  called  the  surface  emissivity. 
This  coefficient  represents  the  rate  of  loss  of  heat  from  a  body 
per  unit  area  of  surface  per  degree  excess  of  temperature,  and 
includes  the  effects  of  radiation,  convection  and  conduction. 
As  already  pointed  out,  the  combined  effect  will  be  nearly 
proportional  to  the  excess  of  temperature  in  any  given  case 
provided  that  the  excess  is  small,  but  it  is  not  necessarily  pro- 

portional to  the  extent  of  surface  exposed  except  in  the  case  of 
pure  radiation.     The  rate  of  loss  by  convection  and  conduction 
varies  greatly  with  the  form  of  the  surface,  and,  unless  the 
enclosure  is  very  large  compared  with  the  cooling  body,  the  effect 
depends  also  on  the  size  and  form  of  the  enclosure.     Heat  is 
necessarily  communicated  from  the  cooling  body  to  the  layer 
of  gas  in  contact  with  it  by  conduction.     If  the  linear  dimensions 
of  the  body  are  small,  as  in  the  case  of  a  fine  wire,  or  if  it  is 
separated  from  the  enclosure  by  a  thin  layer  of  gas,  the  rate 
of  loss  depends  chiefly  on  conduction.     For  very  fine  metallic 
wires  heated  by  an  electric  current,   W.  E.   Ayrton  and  H. 
Kilgour  (Phil.   Trans.,  1892)  showed  that  the  rate  of  loss  is 
nearly  independent  of  the  surface,  instead  of  being  directly 
proportional  to  it.     This  should  be  the  case,  as  Porter  has  shown 
(Phil.  Mag.,  March  1895),  since  the  effect  depends  mainly  on 
conduction.     The  effects  of  conduction  and  radiation  may  be 
approximately  estimated  if  the  conductivity  of  the  gas  and  the 
nature  and  forms  of  the  surfaces  of  the  body  and  enclosure  are 
known,  but  the  effect  of  convection  in  any  case  can  be  determined 
only  by  experiment.     It  has  been  found  that  the  rate  of  cooling 
by  a  current  of  air  is  approximately  proportional  to  the  velocity 
of  the  current,  other  things  being  equal.     It  is  obvious  that  this 
should  be  the  case,  but  the  result  cannot  generally  be  applied 
to  convection  currents.     Values  which  are  commonly  given  for 
the  surface  emissivity  must  therefore  be  accepted  with  great 
reserve.     They  can  be  regarded  only  as  approximate,  and  as 
applicable  only  to  cases  precisely  similar  to  those  for  which  they 
were  experimentally  obtained.     There  cannot  be  said  to  be  any 
general  law  of  convection.     The  loss  of  heat  is  not  necessarily 
proportional  to  the  area  of  the  surface,  and  no  general  value  of 
the  coefficient  can  be  given  to  suit  all  cases.     The  laws  of  con- 

duction and  radiation  admit  of  being  more  precisely  formulated, 
and  their  effects  predicted,  except  in  so  far  as  they  are  complicated 
by  convection. 

29.  Conduction  of  Heat. — The  laws  of  transference  of  heat  in 
the  interior  of  a  solid  body  formed  one  of  the  earliest  subjects 
of  mathematical  and  experimental  treatment  in  the  theory  of 
heat.     The  law  assumed  by  Fourier  was  of  the  simplest  possible 
type,  but  the  mathematical  application,  except  in  the  simplest 
cases,  was  so  difficult  as  to  require  the  development  of  a  new 
mathematical   method.     Fourier  succeeded  in  showing    how, 
by  his  method  of  analysis,  the  solution  of  any  given  problem 
with  regard  to  the  flow  of  heat  by  conduction  in  any  material 
could  be  obtained  in  terms  of  a  physical  constant,  the  thermal 
conductivity  of  the  material,  and  that  the  results  obtained  by 
experiment  agreed  in  a  qualitative  manner  with  those  predicted 
by  his  theory.     But  the  experimental  determination  of  the  actual 
values  of  these  constants  presented  formidable  difficulties  which 
were  not  surmounted  till  a  later  date.    The  experimental  methods 
and  difficulties  are  discussed  in  a  special  article  on  CONDUCTION 
OF  HEAT.     It  will  suffice  here  to  give  a  brief  historical  sketch, 
including  a  few    of  the  more  important    results  by  way  of 
illustration. 

30.  Comparison  of  Conducting  Powers. — That  the  power  of 
transmitting  heat  by  conduction  varied  widely    in    different 
materials  was  probably  known  in  a  general  way  from  prehistoric 
times.     Empirical  knowledge  of  this  kind  is  shown  in  the  con- 

struction of  many  articles  for  heating,  cooking,  &c.,  such  as  the 
copper  soldering  bolt,  or  the  Norwegian  cooking-stove.     One 

of  the  earliest  experiments  for  making  an  actual  comparison  of 
conducting  powers  was  that  suggested  by  Franklin,  but 
carried  out  by  Jan  Ingenhousz  (Journ.  de  phys.,  1789,  34, 
pp.  68  and  380).  Exactly  similar  bars  of  different  materials, 
glass,  wood,  metal,  &c.,  thinly  coated  with  wax,  were  fixed 
in  the  side  of  a  trough  of  boiling  water  so  as  to  project  for  equal 
distances  through  the  side  of  the  trough  into  the  external  air. 
The  wax  coating  was  observed  to  melt  as  the  heat  travelled  along 
the  bars,  the  distance  from  the  trough  to  which  the  wax  was 
melted  along  each  affording  an  approximate  indication  of 
the  distribution  of  temperature.  When  the  temperature  of  each 
bar  had  become  stationary  the  heat  which  it  gained  by  conduction 
from  the  trough  must  be  equal  to  the  heat  lost  to  the  surrounding 
air,  and  must  therefore  be  approximately  proportional  to  the 
distance  to  which  the  wax  had  melted  along  the  bar.  But  the 
temperature  fall  per  unit  length,  or  the  temperature-gradient, 
in  each  bar  at  the  point  where  it  emerged  from  the  trough  would 
be  inversely  proportional  to  the  same  distance.  For  equal 
temperature-gradients  the  quantities  of  heat  conducted  (or  the 
relative  conducting  powers  of  the  bars)  would  therefore  be 
proportional  to  the  squares  of  the  distances  to  which  the  wax 
finally  melted  on  each  bar.  This  was  shown  by  Fourier  and 
Despretz  (Ann.  Mm.  phys.,  1822,  19,  p.  97). 

31.  Diffusion  of  Temperature. — It  was  shown  in  connexion 
with  this  experiment  by  Sir  H.  Davy,  and  the  experiment  was 
later  popularized  by  John  Tyndall,  that  the  rate  at  which  wax 
melted  along  the  bar,  or  the  rate  of  propagation  of  a  given 
temperature,  during  the  first  moments  of  heating,  as  distinguished 
from  the  melting-distance  finally  attained,  depended  on  the 
specific  heat  as  well  as  the  conductivity.     Short  prisms  of  iron 
and  bismuth  coated  with  wax  were  placed  on  a  hot  metal  plate. 
The  wax  was  observed  to  melt  first  on  the  bismuth,  although  its 
conductivity  is  less  than  that  of  iron.     The  reason  is  that  its 
specific  heat  is  less  than  that  of  iron  in  the  proportion  of  3  to  n. 
The  densities  of  iron  and  bismuth  being  7-8  and  9-8,  the  thermal 
capacities  of  equal  prisms  will  be  in  the  ratio  -86  for  iron  to  -29 
for  bismuth.     If  the  prisms  receive  heat  at  equal  rates,  the  bis- 

muth will  reach  the  temperature  of  melting  wax  nearly  three 
times  as  quickly  as  the  iron.     It  is  often  stated  on  the  strength 
of  this  experiment  that  the  rate  of  propagation  of  a  temperature 
wave,  which  depends  on  the  ratio  of  the  conductivity  to  the 
specific  heat  per  unit  volume,  is  greater  in  bismuth  than  in  iron 
(e.g.  Preston,  Heat,  p.  628).     This  is  quite  incorrect,  because  the 
conductivity  of  iron  is  about  six  times  that  of  bismuth,  and  the 
rate  of  propagation  of  a  temperature  wave  is  therefore  twice 
as  great  in  iron  as  in  bismuth.     The  experiment  in  reality  is 
misleading  because  the  rates  of  reception  of  heat  by  the  prisms 
are  limited  by  the  very  imperfect  contact  with  the  hot  metal 
plate,  and  are  not  proportional  to  the  respective  conductivities. 
If  the  iron  and  bismuth  bars  are  properly  faced  and  soldered  to 
the  top  of  a  copper  box  (in  order  to  ensure  good  metallic  contact, 
and  exclude  a  non-conducting  film  of  air),  and  the  box  is  then 
heated  by  steam,  the  rates  of  reception  of  heat  will  be  nearly 
proportional  to  the  conductivities,  and  the  wax  will  melt  nearly 
twice  as  fast  along  the  iron  as  along  the  bismuth.     A  bar  of  lead 
similarly  treated  will  show  a  faster  rate  of  propagation  than 
iron,  because,  although  its  conductivity  is  only  half  that  of  iron, 

its  specific  heat  per  unit  volume  is  2-5  times  smaller. 
32.  Bad  Conductors.     Liquids  and  Gases. — Count  Rumford 

(1792)  compared  the  conducting  powers  of  substances  used  in 
clothing,  such  as  wool  and  cotton,  fur  and  down,  by  observing 
the  time  which  a  thermometer  took  to  cool  when  embedded  in  a 

globe  filled  successively  with  the  different  materials.     The  times 
of  cooling  observed  for  a  given  range  varied  from  1300  to  900 
seconds  for  different  materials.     The  low  conducting  power  of 
such  materials  is  principally  due  to  the  presence  of  air  in  the 
interstices,  which  is  prevented  from  forming  convection  currents 
by  the  presence  of  the  fibrous  material.     Finely  powdered  silica 
is  a  very  bad  conductor,  but  in  the  compact  form  of  rock  crystal 
it  is  as  good  a  conductor  as  some  of  the  metals.     According  to  the 
kinetic  theory  of  gases,  the  conductivity  of  a  gas  depends  on 
molecular  diffusion.     Maxwell  estimated  the  conductivity  of 
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air  at  ordinary  temperatures  at  about  20,000  times  less  than  that 
of  copper.  This  has  been  verified  experimentally  by  Kundt  and 
Warburg,  Stefan  and  Winkelmann,  by  taking  special  precautions 
to  eliminate  the  effects  of  convection  currents  and  radiation. 
It  was  for  some  time  doubted  whether  a  gas  possessed  any  true 
conductivity  for  heat.  The  experiment  of  T.  Andrews,  repeated 
by  Grove,  and  Magnus,  showing  that  a  wire  heated  by  an  electric 
current  was  raised  to  a  higher  temperature  in  air  than  in 
hydrogen,  was  explained  by  Tyndall  as  being  due  to  the  greater 
mobility  of  hydrogen  which  gave  rise  to  stronger  convection 
currents.  In  reality  the  effect  is  due  chiefly  to  the  greater 
velocity  of  motion  of  the  ultimate  molecules  of  hydrogen,  and  is 
most  marked  if  molar  (as  opposed  to  molecular)  convection  is 
eliminated.  Molecular  convection  or  diffusion,  which  cannot  be 
distinguished  experimentally  from  conduction,  as  it  follows  the 
same  law,  is  also  the  main  cause  of  conduction  of  heat  in  liquids. 
Both  in  liquids  and  gases  the  effects  of  convection  currents  are 
so  much  greater  than  those  of  diffusion  or  conduction  that  the 
latter  are  very  difficult  to  measure,  and,  except  in  special  cases, 
comparatively  unimportant  as  affecting  the  transference  of  heat. 
Owing  to  the  difficulty  of  eliminating  the  effects  of  radiation 
and  convection,  the  results  obtained  for  the  conductivities  of 
liquids  are  somewhat  discordant,  and  there  is  in  most  cases  great 
uncertainty  whether  the  conductivity  increases  or  diminishes 
with  rise  of  temperature.  It  would  appear,  however,  that  liquids, 
such  as  water  and  glycerin,  differ  remarkably  little  in  conduc- 

tivity in  spite  of  enormous  differences  of  viscosity.  '  The  viscosity 
of  a  liquid  diminishes  very  rapidly  with  rise  of  temperature, 
without  any  marked  change  in  the  conductivity,  whereas  the 
viscosity  of  a  gas  increases  with  rise  of  temperature,  and  is 
always  nearly  proportional  to  the  conductivity. 

33.  Difficulty  of  Quantitative  Estimation  of  Heat  Transmitted. — • 
The  conducting  powers  of  different  metals  were  compared  by 
C.  M.  Despretz,  and  later  by  G.  H.  Wiedemann  and  R.  Franz, 
employing  an  extension  of  the  method  of  Jan  Ingenhousz,  in 
which  the  temperatures  at  different  points  along  a  bar  heated 
at  one  end  were  measured  by  thermometers  or  thermocouples 
let  into  small  holes  in  the  bars,  instead  of  being  measured  at  one 

point  only  by  means  of  melting  wax.  These  experiments  un- 
doubtedly gave  fairly  accurate  relative  values,  but  did  not  permit 

the  calculation  of  the  absolute  amounts  of  heat  transmitted. 

This  was  first  obtained  by  J.  D.  Forbes  (Brit.  Assoc.  Rep.,  1852; 
Trans.  Roy.  Soc.  Ed.,  1862,  23,  p.  133)  by  deducing  the  amount 
of  heat  lost  to  the  surrounding  air  from  a  separate  experiment  in 
which  the  rate  of  cooling  of  the  bar  was  observed  (see  CONDUC- 

TION OF  HEAT).  Clement  (Ann.  Mm.  phys.,  1841)  had  pre- 
viously attempted  to  determine  the  conductivities  of  metals  by 

observing  the  amount  of  heat  transmitted  by  a  plate  with  one 

side  exposed  to  steam  at  100°  C.,  and  the  other  side  cooled  by 
water  at  28°  C.  Employing  a  copper  plate  3  mm.  thick,  and 
assuming  that  the  two  surfaces  of  the  plate  were  at  the  same 
temperatures  as  the  water  and  the  steam  to  which  they  were 
exposed,  or  that  the  temperature-gradient  in  the  metal  was 

72°  in  3  mm.,  he  had  thus  obtained  a  value  which  we_now  know 
to  be  nearly  200  times  too  small.  The  actual  temperature 

difference  in  the  metal  itself  was  really  about  0-36°  C.  The 
remainder  of  the  72°  drop  was  in  the  badly  conducting  films 
of  water  and  steam  close  to  the  metal  surface.  Similarly  in  a 

boiler  plate  in  contact  with  flame  at  1500°  C.  on  one  side  and 
water  at,  say,  150°  C.  on  the  other,  the  actual  difference  of 
temperature  in  the  metal,  even  if  it  is  an  inch  thick,  is  only  a 
few  degrees.  The  metal,  unless  badly  furred  with  incrustation, 
is  but  little  hotter  than  the  water.  It  is  immaterial  so  far  as 
the  transmission  of  heat  is  concerned,  whether  the  plates  are 
iron  or  copper.  The  greater  part  of  the  resistance  to  the  passage 
of  heat  resides  in  a  comparatively  quiescent  film  of  gas  close 
to  the  surface,  through  which  film  the  heat  has  to  pass  mainly 
by  conduction.  If  a  Bunsen  flame,  preferably  coloured  with 
sodium,  is  observed  impinging  on  a  cold  metal  plate,  it  will  be 
seen  to  be  separated  from  the  plate  by  a  dark  space  of  a  millimetre 
or  less,  throughout  which  the  temperature  of  the  gas  is  lowered 
by  its  own  conductivity  below  the  temperature  of  incandescence. 

There  is  no  abrupt  change  of  temperature  in  passing  from  the  gas 
to  the  metal,  but  a  continuous  temperature-gradient  from  the 
temperature  of  the  metal  to  that  of  the  flame.  It  is  true  that 

this  gradient  may  be  upwards  of  1000°  C.  per  mm.,  but  there is  no  discontinuity. 

34.  Resistance  of  a  Gas  Film  to  the  Passage  of  Heat. — It  is  possible 
to  make  a  rough  estimate  of  the  resistance  of  such  a  film  to  the 
passage  of  heat  through  it.    Taking  the  average  conductivity  of 
the  gas  in  the  film  as  10,000  times  less  than  that  of  copper 
(about  double  the  conductivity  of  air  at  ordinary  temperatures) 
a  millimetre  film  would  be  equivalent  to  a  thickness  of  10  metres 

of  copper,  or  about  1-2  metres  of  iron.     Taking  the  temperature- 

gradient  as  1000°  C.  per  mm.  such  a  film  would  transmit  i 
gramme-calorie  per  sq.  cm.  per  sec.,  or  36,000  kilo-calories  per 
sq.  metre  per  hour.     With  an  area  of  100  sq.  cms.  the  heat 

transmitted  at  this  rate  would  raise  a  litre  of  water  from  20°  C. 
to  100°  C.  in  800  sees.     By  experiment  with  a  strong  Bunsen 
flame  it  takes  from  8  to  10  minutes  to  do  this,  which  would 
indicate  that  on  the  above  assumptions  the  equivalent  thickness 
of  quiescent  film  should  be  rather  less  than  i  mm.  in  this  case. 
The  thickness  of  the  film  diminishes  with  the  velocity  of  the 
burning  gases  impinging  on  the  surface.     This  accounts  for 
the  rapidity  of  heating  by  a  blowpipe  flame,  which  is  not  due 
to  any  great  increase  in  temperature  of  the  flame  as  compared 

with  a  Bunsen.     Similarly  the  efficiency  of  a'  boiler  is  but  slightly 
reduced  if  half  the  tubes  are  stopped  up,  because  the  increase 
pf  draught  through  the  remainder  compensates  partly  for  the 
diminished  heating  surface.     Some  resistance  to  the  passage 
of  heat  into  a  boiler  is  also  due  to  the  water  film  on  the  inside. 
But  this  is  of  less  account,  because  the  conductivity  of  water 

is  much  greater  than  that  of  air,  and  because  the  film  is  continu- 
ally broken  up  by  the  formation  of  steam,  which  abstracts 

heat  very  rapidly. 

35.  Heating  by  Condensation  of  Steam. — It  is  often  stated  that 
the  rate  at  which  steam  will  condense  on  a  metal  surface  at  a 

temperature  below  that  corresponding  to  the  saturation  pressure 
of   the  steam   is   practically   infinite   (e.g.  Osborne   Reynolds, 
Proc.  Roy.  Soc.  Ed.,  1873,  p.  275),  and  conversely  that  the  rate 
at  which  water  will  abstract  heat  from  a  metal  surface  by  the 
formation  of  steam  (if  the  metal  is  above  the  temperature  of 
saturation  of  the  steam)  is  limited  only  by  the  rate  at  which 
the  metal  can  supply  heat  by  conduction  to  its  surface  layer. 
The  rate  at  which  heat  can  be  supplied  by  condensation  of 
steam  appears  to  be  much  greater  than  that  at  which  heat  can 
be  supplied  by  a  flame  under  ordinary  conditions,  but  there  is 
no  reason  to  suppose  that  it  is  infinite,  or  that  any  discontinuity 

exists.     Experiments  by  H.  L.  Callendar  and  j.  T.  Nicolson 
by  three  independent  methods  (Proc.  Inst.  Civ.  Eng.,   1898, 

131,  p.  147;  Brit.  Assoc.  Rep.  p.  418)  appear  to  show  that  the 
rate  of  abstraction  of  heat  by  evaporation,  or  that  of  communica- 

tion of  heat  by  condensation,  depends  chiefly  on  the  difference 
of  temperature  between  the  metal  surface  and  the  saturated 
steam,  and  is  nearly  proportional  to  the  temperature  difference 
(not  to  the  pressure  difference,  as  suggested  by  Reynolds)  for 
such  ranges  of  pressure  as  are  common  in  practice.     The  rate 
of  heat  transmission  they  observed  was  equivalent  to  about 

8  calories  per  sq.  cm.  per  sec.,  for  a  difference  of  20  °  C.  between 
the  temperature  of  the  metal  surface  and  the  saturation  tempera- 

ture of  the  steam.    This  would  correspond  to  a  condensation 

of  530  kilogrammes  of  steam  at  100°  C.  per  sq.  metre  per  hour, 
or  109  Ib  per  sq.  ft.  per  hour  for  the  same  difference  of  temperature, 
values  which  are  many  times  greater  than  those  actually  obtained 

in  ordinary' surface  condensers.    The  reason  for  this  is  that  there 
is  generally  some  air  mixed  with  the  steam  in  a  surface  condenser, 

which  greatly  retards  the  condensation.     It  is  also  difficult  to 

keep  the  temperature  of  the  metal  as  much  as  20°  C.  below  the 
temperature  of  the  steam  unless  a  very  free  and  copious  circula- 

tion of  cold  water  is  available.     For  the  same  difference  of 

temperature,  steam  can  supply  heat  by  condensation  about  a 
thousand  times  faster  than  hot  air.     This  rate  is  not  often 

approached   in   practice,   but   the   facility   of   generation   and 
transmission   of  steam,   combined   with   its  high   latent   heat 
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and  the  accuracy  of  control  and  regulation  of  temperature 
afforded,  render  it  one  of  the  most  convenient  agents  for  the 
distribution  of  large  quantities  of  heat  in  all  kinds  of  manu- 

facturing processes. 

36.  Spheroidal  Slate. — An  interesting  contrast  to  the  extreme 
rapidity  with  which  heat  is  abstracted  by  the  evaporation  of  a 

liquid  in  contact  with  a  metal  plate,  is  the  so-called  spheroidal 
state.     A  small  drop  of  liquid  thrown  on  a  red-hot  metal  plate 
assumes  a  spheroidal  form,  and  continues  swimming  about  for 
some  time,  while  it  slowly  evaporates  at  a  temperature  somewhat 
below  its  boiling-point.     The  explanation   is  simply  that  the 
liquid  itself  cannot  come  in  actual  contact  with  the  metal  plate 
(especially  if  the  latter  is  above  the  critical  temperature),  but 
is  separated  from  it  by  a  badly  conducting  film  of  vapour, 
through  which,  as  we  have  seen,  the  heat  is  comparatively  slowly 
transmitted  even  if  the  difference  of  temperature  is  several 
hundred  degrees.     If  the  metal  plate  is  allowed  to  cool  gradually, 
the  drop  remains  suspended  on  its  cushion  of  vapour,  until,  in 

the  case  of  water,  a  temperature  of  about  200°  C.  is  reached, 
at  which  the  liquid  comes  in  contact  with  the  plate  and  boils 
explosively,   reducing  the  temperature  of  the  plate,  if  thin, 

almost  instantaneously  to  100°  C.     The  temperature  of  the  metal 
is  readily  observed  by  a  thermo-electric  method,  employing  a 
platinum  dish  with  a  platinum-rhodium  wire  soldered  with  gold 
to  its  under  side.     The  absence  of  contact  between  the  liquid 
and  the  dish  in  the  spheroidal  state  may  also  be  shown  by 
connecting  one  terminal  of  a  galvanometer  to  the  drop  and  the 
other  through  u  battery  to  the  dish,  and  observing  that  no 
current  passes  until  the  drop  boils. 

37.  Early  Theories  of  Radiation. — It  was  at  one  time  supposed 
that   there  were   three  distinct   kinds  of  radiation — thermal, 
luminous  and  actinic,  combined  in  the  radiation  from  a  luminous 
source  such  as  the  sun  or  a  flame.     The  first  gave  rise  to  heat, 
the  second  to  light  and  the  third  to  chemical  action.     The  three 
kinds  were  partially  separated  by  a  prism,  the  actinic  rays 

being  generally  more  refracted,  and  the  thermal  rays  less  re- 
fracted than  the  luminous.     This  conception  arose  very  naturally 

from  the  observation  that  the  feebly  luminous  blue  and  violet 
rays  produced  the  greatest  photographic  effects,  which  also 
showed  the  existence  of  dark  rays  beyond  the  violet,  whereas  the 
brilliant  yellow  and  red  were  practically  without  action  on  the 
photographic  plate.     A  thermometer  placed  in  the  blue  or  violet 
showed  no  appreciable  rise  of  temperature,  and  even  in  the  yellow 
the  effect  was  hardly  discernible.     The  effect  increased  rapidly 
as  the  light  faded  towards  the  extreme  red,  and  reached  a 
maximum  beyond  the  extreme  limits  of  the  spectrum  (Herschel), 
showing  that  the  greater  part  of  the  thermal  radiation  was  al- 

together non-luminous.     It  is  now  a  commonplace  that  chemical 
action,  colour  sensation  and  heat  are  merely  different  effects 
of  one  and  the  same  kind  of  radiation,  the  particular  effect 
produced  in  each  case  depending  on  the  frequency  and  intensity 
of  the  vibration,  and  on  the  nature  of  the  substance  on  which 
it  falls.     When  radiation  is  completely  absorbed  by  a  black 
substance,  it  is  converted  into  heat,  the  quantity  of  heat  produced 
being  equivalent  to  the  total  energy  of  the  radiation  absorbed, 
irrespective  of  the  colour  or  frequency  of  the  different  rays. 
The  actinic  or  chemical  effects,  on  the  other  hand,  depend  essenti- 

ally on  some  relation  between  the  period  of  the  vibration  and 
the  properties  of  the  substance  acted  on.     The  rays  producing 
such  effects  are  generally  those  which  are  most  strongly  absorbed. 
The  spectrum  of  chlorophyll,  the  green  colouring  matter  of  plants, 
shows  two  very  strong  absorption  bands  in  the  red.     The  red 
rays  of  corresponding  period  are  found  to  be  the  most  active 
in  promoting  the  growth  of  the  plant.     The  chemically  active 
rays    are    not    necessarily    the    shortest.     Even    photographic 
plates  may  be  made  to  respond  to  the  red  rays  by  staining  them 
with  pinachrome  or  some  other  suitable  dye. 

The  action  of  light  rays  on  the  retina  is  closely  analogous  to 
the  action  on  a  photographic  plate.  The  retina,  like  the  plate, 
is  sensitive  only  to  rays  within  certain  restricted  limits  of 
frequency.  The  limits  of  sensitiveness  of  each  colour  sensation 
are  not  exactly  defined,  but  vary  slightly  from  one  individual 

to  another,  especially  in  cases  of  partial  colour-blindness,  and 
are  modified  by  conditions  of  fatigue.  We  are  not  here  concerned 
with  these  important  physiological  and  chemical  effects  of 
radiation,  but  rather  with  the  question  of  the  conversion  of  energy 
of  radiation  into  heat,  and  with  the  laws  of  emission  and  absorp- 

tion of  radiation  in  relation  to  temperature.  We  may  here  also 
assume  the  identity  of  visible  and  invisible  radiations  from  a 
heated  body  in  all  their  physical  properties.  It  has  been  abund- 

antly proved  that  the  invisible  rays,  like  the  visible,  (i)  are 
propagated  in  straight  lines  in  homogeneous  media;  (2)  are 
reflected  and  diffused  from  the  surface  of  bodies  according  to  the 
same  law;  (3)  travel  with  the  same  velocity  in  free  space,  but 
with  slightly  different  velocities  in  denser  media,  being  subject 
to  the  same  law  of  refraction;  (4)  exhibit  all  the  phenomena 
of  diffraction  and  interference  which  are  characteristic  of  wave- 
motion  in  general;  (5)  are  capable  of  polarization  and  double 
refraction;  (6)  exhibit  similar  effects  of  selective  absorption. 
These  properties  are  more  easily  demonstrated  in  the  case  of 
visible  rays  on  account  of  the  great  sensitiveness  of  the  eye. 
But  with  the  aid  of  the  thermopile  or  other  sensitive  radiometer, 
they  may  be  shown  to  belong  equally  to  all  the  radiations  from 
a  heated  body,  even  such  as  are  thirty  to  fifty  times  slower  in 
frequency  than  the  longest  visible  rays.  The  same  physical 
properties  have  also  been  shown  to  belong  to  electromagnetic 
waves  excited  by  an  electric  discharge,  whatever  the  frequency, 
thus  including  all  kinds  of  aetherial  radiation  in  the  same  category 
as  light. 

38.  Theory  of  Exchanges. — The  apparent   concentration  of 
cold  by  a  concave  mirror,  observed  by  G.  B.  Porta  and  redis- 

covered by  M.  A.  Pictet,  led  to  the  enunciation  of  the  theory 

of  exchanges  by  Pierre  Prevost  in  1791.     Prevost's  leading  idea 
was  that  all  bodies,  whether  cold  or  hot,  are  constantly  radiating 
heat.     Heat  equilibrium,  he  says,  consists  in  an  equality  of  ex- 

change.    When  equilibrium  is  interfered  with,  it  is  re-established 
by  inequalities  of  exchange.     If  into   a  locality   at   uniform 
temperature  a  refracting  or  reflecting  body  is  introduced,  it  has 
no  effect  in  the  way  of  changing  the  temperature  at  any  point 
of  that  locality.     A  reflecting  body,  heated  or  cooled  in  the 
interior  of  such  an  enclosure,   will  acquire   the  surrounding 
temperature  more  slowly  than  would  a  non-reflector,  and  will 
less  affect  another  body  placed  at  a  little  distance,  but  will  not 
affect  the  final  equality  of  temperature.     Apparent  radiation  of 
cold,  as  from  a  block  of  ice  to  a  thermometer  placed  near  it,  is 
due  to  the  fact  that  the  thermometer  being  at  a  higher  tempera- 

ture sends  more  heat  to  the  ice  than  it  received  back  from  it. 

Although  Prevost  does  not  make  the  statement  in  so  many  words, 
it  is  clear  that  he  regards  the  radiation  from  a  body  as  depending 
only  on  its  own  nature  and  temperature,  and  as  independent  of 
the  nature  and  presence  of  any  adjacent  body.     Heat  equilibrium 
in  an  enclosure  of  constant  temperature  such  as  is  here  postulated 

by  Prevost,  has  often  been  regarded  as  a  consequence  of  Carnot's 
principle.     Since    difference    of    temperature    is    required    for 
transforming  heat  into  work,  no  work  could  be  obtained  from 

heat  in  such  a  system,  and  no  spontaneous  changes  of  tempera- 
ture can  take  place,  as  any  such  changes  might  be  utilized  for  the 

production  of  work.     This  line  of  reasoning  does  not  appear 
quite  satisfactory,  because  it  is  tactitly  assumed,  in  the  reasoning 

by  which   Carnot's  principle  was  established,  as  a  result  of 
universal  experience,  that  a  number  of  bodies  within  the  same 
impervious  enclosure,  which  contains  no  source  of  heat,  will 
ultimately  acquire  the  same  temperature,  and  that  difference  of 
temperature  is  required  to  produce  flow  of  heat.     Thus  although 
we  may  regard  the  equilibrium  in  such  an  enclosure  as  being 
due  to  equal  exchanges  of  heat  in  all  directions,  the  equal  and 
opposite  streams  of  radiation  annul  and  neutralize  each  other  in 
such  a  way  that  no  actual  transfer  of  energy  in  any  direction 
takes  place.     The  state  of  the  medium  is  everywhere  the  same 
in  such  an  enclosure,  but  its  energy  of  agitation  per  unit  volume 
is  a  function  of  the  temperature,  and  is  such  that  it  would  not 
be  in  equilibrium  with  any  body  at  a  different  temperature. 

39.  "  Full "    and    Selective     Radiation.     Correspondence     of 
Emission  and  Absorption. — The  most  obvious  difficulties  in  the 
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way  of  this  theory  arise  from  the  fact  that  nearly  all  radiation 
is  more  or  less  selective  in  character,  as  regards  the  quality 
and  frequency  of  the  rays  emitted  and  absorbed.  It  was  shown 
by  J.  Leslie,  M.  Melloni  and  other  experimentalists  that  many 
substances  such  as  glass  and  water,  which  are  very  transparent  to 
visible  rays,  are  extremely  opaque  to  much  of  the  invisible 
radiation  of  lower  frequency;  and  that  polished  metals,  which 
are  perfect  reflectors,  are  very  feeble  radiators  as  compared 
with  dull  or  black  bodies  at  the  same  temperature.  If  two 
bodies  emit  rays  of  different  periods  in  different  proportions, 
it  is  not  at  first  sight  easy  to  see  how  their  radiations  can  balance 
each  other  at  the  same  temperature.  The  key  to  all  such 
difficulties  lies  in  the  fundamental  conception,  so  strongly  insisted 
on  by  Balfour  Stewart,  of  the  absolute  uniformity  (qualitative 
as  well  as  quantitative)  of  the  full  or  complete  radiation  stream 
inside  an  impervious  enclosure  of  uniform  temperature.  It 
follows  from  this  conception  that  the  proportion  of  the  full 
radiation  stream  absorbed  by  any  body  in  such  an  enclosure 
must  be  exactly  compensated  in  quality  as  well  as  quantity 
by  the  proportion  emitted,  or  that  the  emissive  and  absorptive 
powers  of  any  body  at  a  given  temperature  must  be  precisely 
equal.  A  good  reflector,  like  a  polished  metal,  must  also  be  a 
feeble  radiator  and  absorber.  Of  the  incident  radiation  it  absorbs 
a  small  fraction  and  reflects  the  remainder,  which  together  with 
the  radiation  emitted  (being  precisely  equal  to  that  absorbed) 
makes  up  the  full  radiation  stream.  A  partly  transparent  material, 
like  glass,  absorbs  part  of  the  full  radiation  and  transmits  part. 
But  it  emits  rays  precisely  equal  in  quality  and  intensity  to 
those  which  it  absorbs,  which  together  with  the  transmitted 
portion  make  up  the  full  stream.  The  ideal  black  body  or  perfect 
radiator  is  a  body  which  absorbs  all  the  radiation  incident  on  it. 
The  rays  emitted  from  such  a  body  at  any  temperature  must  be 
equal  to  the  full  radiation  stream  in  an  isothermal  enclosure  at 
the  same  temperature.  Lampblack,  which  may  absorb  between 
98  to  99%  of  the  incident  radiation,  is  generally  taken  as  the 

type  of  a  black  body.  But  a  closer  approximation  to  full  radia- 
tion may  be  obtained  by  employing  a  hollow  vessel  the  internal 

walls  of  which  are  blackened  and  maintained  at  a  uniform 

temperature  by  a  steam  jacket  or  other  suitable  means.  If 
a  relatively  small  hole  is  made  in  the  side  of  such  a  vessel,  the 
radiation  proceeding  through  the  aperture  will  be  the  full  radia- 

tion corresponding  to  the  temperature.  Such  a  vessel  is  also  a 
perfect  absorber.  Of  radiation  entering  through  the  aperture  an 
infinitesimal  fraction  only  could  possibly  emerge  by  successive 
reflection  even  if  the  sides  were  of  polished  metal  internally. 
A  thin  platinum  tube  heated  by  an  electric  current  appears 
feebly  luminous  as  compared  with  a  blackened  tube  at  the  same 
temperature.  But  if  a  small  hole  is  made  in  the  side  of  the 
polished  tube,  the  light  proceeding  through  the  hole  appears 
brighter  than  the  blackened  tube,  as  though  the  inside  of  the  tube 
were  much  hotter  than  the  outside,  which  is  not  the  case  to  any 
appreciable  extent  if  the  tube  is  thin.  The  radiation  proceeding 
through  the  hole  is  nearly  that  of  a  perfectly  black  body  if  the 
hole  is  small.  If  there  were  no  hole  the  internal  stream  of  radiation 
would  be  exactly  that  of  a  black  body  at  the  same  temperature 
however  perfect  the  reflecting  power,  or  however  low  the 
emissive  power  of  the  walls,  because  the  defect  in  emissive  power 
would  be  exactly  compensated  by  the  internal  reflection. 

Balfour  Stewart  gave  a  number  of  striking  illustrations  of  the 
qualitative  identity  of  emission  and  absorption  of  a  substance. 
Pieces  of  coloured  glass  placed  in  a  fire  appear  to  lose  their  colour 
when  at  the  same  temperature  as  the  coals  behind  them,  because 
they  compensate  exactly  for  their  selective  absorption  by 
radiating  chiefly  those  colours  which  they  absorb.  Rocksalt 
is  remarkably  transparent  to  thermal  radiation  of  nearly  all 
kinds,  but  it  is  extremely  opaque  to  radiation  from  a  heated 
plate  of  rocksalt,  because  it  emits  when  heated  precisely  those 
rays  which  it  absorbs.  A  plate  of  tourmaline  cut  parallel  to 
the  axis  absorbs  almost  completely  light  polarized  in  a  plane 
parallel  to  the  axis,  but  transmits  freely  light  polarized  in  a 
perpendicular  plane.  When  heated  its  radiation  is  polarized 
in  the  same  plane  as  the  radiation  which  it  absorbs.  In  the  case 

of  incandescent  vapours,  the  exact  correspondence  of  emission  ' 
and  absorption  as  regards  wave-length  of  frequency  of  the  light 
emitted  and  absorbed  forms  the  foundation  of  the  science  of 
spectrum  analysis.  Fraunhofer  had  noticed  the  coincidence  of 
a  pair  of  bright  yellow  lines  seen  in  the  spectrum  of  a  candle 
flame  with  the  dark  D  lines  in  the  solar  spectrum,  a  coincidence 
which  was  afterwards  more  exactly  verified  by  W.  A.  Miller. 
Foucault  found  that  the  flame  of  the  electric  arc  showed  the  same 
lines  bright  in  its  spectrum,  and  proved  that  they  appeared  as 
dark  lines  in  the  otherwise  continuous  spectrum  when  the  light 
from  the  carbon  poles  was  transmitted  through  the  arc.  Stokes 
gave  a  dynamical  explanation  of  the  phenomenon  and  illustrated 
it  by  the  analogous  case  of  resonance  in  sound.  KirchhofI 
completed  the  explanation  (Phil.  Mag.,  1860)  of  the  dark  lines 
in  the  solar  spectrum  by  showing  that  the  reversal  of  the  spectral 
lines  depended  on  the  fact  that  the  body  of  the  sun  giving  the 
continuous  spectrum  was  at  a  higher  temperature  than  the 
absorbing  layer  of  gases  surrounding  it.  Whatever  be  the  nature 
of  the  selective  radiation  from  a  body,  the  radiation  of  light  of 
any  particular  wave-length  cannot  be  greater  than  a  certain 
fraction  E  of  the  radiation  R  of  the  same  wave-length  from  a 
black  body  at  the  same  temperature.  The  fraction  E  measures 
the  emissive  power  of  the  body  for  that  particular  wave-length, 
and  cannot  be  greater  than  unity.  The  same  fraction,  by  the 
principle  of  equality  of  emissive  and  absorptive  powers,  will 

measure  the  proportion  absorbed  of  incident  radiation  R'.  If 
the  black  body  emitting  the  radiation  R'  is  at  the  same  tempera- 

ture as  the  absorbing  layer,  R  =  R',  the  emission  balances  the 
absorption,  and  the  line  will  appear  neither  bright  nor  dark.  If 
the  source  and  the  absorbing  layer  are  at  different  temperatures, 

the  radiation  absorbed  will  be  ER',  and  that  transmitted  will  be 
R'-ER'.  To  this  must  be  added  the  radiation  emitted  by  the 
absorbing  layer,  namely  ER,  giving  R'-E(R'-R).  The  lines 
will  appear  darker  than  the  background  R'  if  R'  is  greater  than 
R,  but  bright  if  the  reverse  is  the  case.  The  D  lines  are  dark  in 
the  sun  because  the  photosphere  is  much  hotter  than  the  reversing 
layer.  They  appear  bright  in  the  candle-flame  because  the  outside 
mantle  of  the  flame,  in  which  the  sodium  burns  and  combustion 
is  complete,  is  hotter  than  the  inner  reducing  flame  containing 
the  incandescent  particles  of  carbon  which  give  rise  to  the  con- 

tinuous spectrum.  This  qualitative  identity  of  emission  and 
absorption  as  regards  wave-length  can  be  most  exactly  and  easily 
verified  for  luminous  rays,  and  we  are  justified  in  assuming  that 
the  relation  holds  with  the  same  exactitude  for  nob-luminous 
rays,  although  in  many  cases  the  experimental  proof  is  less 
complete  and  exact. 

40.  Diathermancy. — A  great  array  of  data  with  regard  to  the 
transmissive  power  or  diathermancy  of  transparent  substances 
for  the  heat  radiated  from  various  sources  at  different  tempera- 

tures were  collected  by  Melloni,  Tyndall,  Magnus  and  other 
experimentalists.  The  measurements  were  chiefly  of  a  qualitative 
character,  and  were  made  by  interposing  between  the  source 
and  a  thermopile  a  layer  or  plate  of  the  substance  to  be  examined. 
This  method  lacked  quantitative  precision,  but  led  to  a  number 
of  striking  and  interesting  results,  which  are  admirably  set  forth 

in  Ty  ndall's  Heal.  It  also  gave  rise  to  many  curious  discrepancies, 
some  of  which  were  recognized  as  being  due  to  selective 

absorption,  while  others  are  probably  to  be  explained  by  im- 
perfections in  the  methods  of  experiment  adopted.  The  general 

result  of  such  researches  was  to  show  that  substances,  like  water, 
alum  and  glass,  which  are  practically  opaque  to  radiation  from 
a  source  at  low  temperature,  such  as  a  vessel  filled  with  boiling 
water,  transmit  an  increasing  percentage  of  the  radiation  when 
the  temperature  of  the  source  is  increased.  This  is  what  would 
be  expected,  as  these  substances  are  very  transparent  to  visible 
rays.  That  the  proportion  transmitted  is  not  merely  a  question 
of  the  temperature  of  the  source,  but  also  of  the  quality  of  the 
radiation,  was  shown  by  a  number  of  experiments.  For  instance, 
K.  H.  Knoblauch  (Pogg.  Ann.,  1847)  found  that  a  plate  of  glass 
interposed  between  a  spirit  lamp  and  a  thermopile  intercepts  a 
larger  proportion  of  the  radiation  from  the  flame  itself  than 
of  the  radiation  from  a  platinum  spiral  heated  in  the  flame, 
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'  although  the  spiral  is  undoubtedly  at  a  lower  temperature  than 
the  flame.  The  explanation  is  that  the  spiral  is  a  fairly  good 
radiator  of  the  visible  rays  to  which  the  glass  is  transparent, 
but  a  bad  radiator  of  the  invisible  rays  absorbed  by  the  glass 
which  constitute  the  greater  portion  of  the  heat-radiation  from 
the  feebly  luminous  flame. 

Assuming  that  the  radiation  from  the  source  under  investiga- 
tion is  qualitatively  determinate,  like  that  of  a  black  body  at  a 

given  temperature,  the  proportion  transmitted  by  plates  of 
various  substances  may  easily  be  measured  and  tabulated  for 
given  plates  and  sources.  But  owing  to  the  highly  selective  char- 

acter of  the  radiation  and  absorption,  it  is  impossible  to  give 
any  general  relation  between  the  thickness  of  the  absorbing  plate 
or  layer  and  the  proportion  of  the  total  energy  absorbed.  For 
these  reasons  the  relative  diathermancies  of  different  materials 

do  not  admit  of  any  simple  numerical  statement  as  physical 
constants,  though  many  of  the  qualitative  results  obtained  are 
very  striking.  Among  the  most  interesting  experiments  were 
those  of  Tyndall,  on  the  absorptive  powers  of  gases  and  vapours, 
which  led  to  a  good  deal  of  controversy  at  the  time,  owing  to 
the  difficulty  of  the  experiments,  and  the  contradictory  results 
obtained  by  other  observers.  The  arrangement  employed  by 
Tyndall  for  these  measurements  is  shown  in  Fig.  6.  A  brass 
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FIG.  6. — Tyndall's  Apparatus  for  observing  absorption  of  heat  by 

gas  and  vapours. 

tube  AB,  polished  inside,  and  closed  with  plates  of  highly 
diathermanous  rocksalt  at  either  end,  was  fitted  with  stopcocks 
C  and  D  for  exhausting  and  admitting  air  or  other  gases  or 
vapours.  The  source  of  heat  S  was  usually  a  plate  of  copper  heated 
by  a  Bunsen  burner,  or  a  Leslie  cube  containing  boiling  water 
as  shown  at  E.  To  obtain  greater  sensitiveness  for  differential 
measurements,  the  radiation  through  the  tube  AB  incident  on 
one  face  of  the  pile  P  was  balanced  against  the  radiation  from 

a  Leslie  cube  on  the  other  face  of  the  pile  by  means  of  an  adjust- 
able screen  H.  The  radiation  on  the  two  faces  of  the  pile  being 

thus  balanced  with  the  tube  exhausted,  Tyndall  found  that  the 

admission  of  dry  air  into  the  tube  produced  practically  no  absorp- 
tion of  the  radiation,  whereas  compound  gases  such  as  carbonic 

acid,  ethylene  or  ammonia  absorbed  20  to  90%,  and  a  trace 
of  aqueous  vapour  in  the  air  increased  its  absorption  50  to  100 
times.  H.  G.  Magnus,  on  the  other  hand,  employing  a  thermopile 
and  a  source  of  heat,  both  of  which  were  enclosed  in  the  same 
exhausted  receiver,  in  order  to  avoid  interposing  any  rocksalt 
or  other  plates  between  the  source  and  the  pile,  found  an  absorp- 

tion of  11%  on  admitting  dry  air,  but  could  not  detect  any 
difference  whether  the  air  were  dry  or  moist.  Tyndall  suggested 
that  the  apparent  absorption  observed  by  Magnus  may  have 
been  due  to  the  cooling  of  his  radiating  surface  by  convection, 

which  is  a  very  probable  source  of  error  in  this  method  of  experi- 
ment. Magnus  considered  that  the  remarkable  effect  of  aqueous 

vapour  observed  by  Tyndall  might  have  been  caused  by  con- 
densation on  the  polished  internal  walls  of  his  experimental 

tube,  or  on  the  rocksalt  plates  at  either  end.1  The  question  of 

1  In  reference  to  this  objection,  Tyndall  remarks  (Phil.  Mag., 
1862,  p.  422;  Heat,  p.  385);  "  In  the  first  place  the  plate  of  salt nearest  the  source  of  heat  is  never  moistened,  unless  the  experiments 
are  of  the  roughest  character.  Its  proximity  to  the  source  enables 
the  heat  to  chase  away  every  trace  of  humidity  from  its  surface." 
He  therefore  took  precautions  to  dry  only  the  circumferential  por- 

tions of  the  plate  nearest  the  pile,  assuming  that  the  flux  of  heat 
through  the  central  portions  would  suffice  to  keep  them  dry.  This 
reasoning  is  not  at  all  satisfactory,  because  rocksalt  is  very  hygro- 

scopic and  becomes  wet,  even  in  unsaturated  air,  if  the  vapour 
pressure  is  greater  than  that  of  a  saturated  solution  of  salt  at  the 

the  relative  diathermancy  of  air  and  aqueous  vapour  for  radiation 
from  the  sun  to  the  earth  and  from  the  earth  into  space  is  one 
of  great  interest  and  importance  in  meteorology.  Assuming 
with  Magnus  that  at  least  10%  of  the  heat  from  a  source  at 

100°  C.  is  absorbed  in  passing  through  a  single  foot  of  air,  a  very moderate  thickness  of  atmosphere  should  suffice  to  absorb 
practically  all  the  heat  radiated  from  the  earth  into  space.  This 
could  not  be  reconciled  with  well-known  facts  in  regard  to 
terrestrial  radiation,  and  it  was  generally  recognized  that  the 

result  found  by  Magnus  must  be  erroneous.  Tyndall's  experi- 
ment on  the  great  diathermancy  of  dry  air  agreed  much  better 

with  meteorological  phenomena,  but  he  appears  to  have 
exaggerated  the  effect  of  aqueous  vapour.  He  concluded  from 
his  experiments  that  the  water  vapour  present  in  the  air  absorbs 
at  least  10%  of  the  heat  radiated  from  the  earth  within  10  ft. 
of  its  surface,  and  that  the  absorptive  power  of  the  vapour  is 
about  17,000  times  that  of  air  at  the  same  pressure.  If  the 
absorption  of  aqueous  vapour  were  really  of  this  order  of  magni- 

tude, it  would  exert  a  far  greater  effect  in  modifying  climate 
than  is  actually  observed  to  be  the  case.  Radiation  is  observed 
to  take  place  freely  through  the  atmosphere  at  times  when  the 
proportion  of  aqueous  vapour  is  such  as  would  practically  stop 

all  radiation  if  Tyndall's  results  were  correct.  The  very  careful 
experiments  of  E.  Lecher  and  J.  Pernter  (Phil.  Mag.,  Jan.  1881) 

confirmed  Tyndall's  observations  on  the  absorptive  powers  of 
gases  and  vapours  satisfactorily  in  nearly  all  cases  with  the 
single  exception  of  aqueous  vapour.  They  found  that  there  was 

no  appreciable  absorption  of  heat  from  a  source  at  100°  C.  in 
passing  through  i  ft.  of  air  (whether  dry  or  moist),  but  that 
CO  and  CO2  at  atmospheric  pressure  absorbed  about  8%,  and 
ethylene  (olefiant  gas)  about  50%  in  the  same  distance;  the 
vapours  of  alcohol  and  ether  showed  absorptive  powers  of  the 

same  order  as  that  of  ethylene.  They  confirmed  Tyndall's 
important  result  that  the  absorption  does  not  diminish  in  pro- 

portion to  the  pressure,  being  much  greater  in  proportion  for 
smaller  pressures  in  consequence  of  the  selective  character  of 
the  effect.  They  also  supported  his  conclusion  that  absorptive 
power  increases  with  the  complexity  of  the  molecule.  But  they 
could  not  detect  any  absorption  by  water  vapour  at  a  pressure 
of  7  mm.,  though  alcohol  at  the  same  pressure  absorbed  3% 
and  acetic  acid  10%.  Later  researches,  especially  those  of 
S.  P.  Langley  with  the  spectre-bolometer  on  the  infra-red 
spectrum  of  sunlight,  demonstrated  the  existence  of  marked 
absorption  bands,  some  of  which  are  due  to  water  vapour. 
From  the  character  of  these  bands  and  the  manner  in  which 
they  vary  with  the  state  of  the  air  and  the  thickness  traversed, 
it  may  be  inferred  that  absorption  by  water  vapour  plays  an 
important  part  in  meteorology,  but  that  it  is  too  small  to  be 

temperature  of  the  plate.  Assuming  that  the  vapour  pressure  of 
the  saturated  salt  solution  is  only  half  that  of  pure  water,  it  would 
require  an  elevation  of  temperature  of  10°  C.  to  dry  the  rocksalt 
plates  in  saturated  air  at  15°  C.  It  is  only  fair  to  say  that  the  laws 
of  the  vapour  pressures  of  solutions  were  unknown  in  Tyndall's time,  and  that  it  was  usual  to  assume  that  the  plates  would  not 
become  wetted  until  the  dew-point  was  reached.  The  writer  has 
repeated  Tyndall's  experiments  with  a  facsimile  of  one  of  Tyndall's tubes  in  the  possession  of  the  Royal  College  of  Science,  fitted  with 
plates  of  rocksalt  cut  from  the  same  block  as  Tyndall's,  and  therefore 
of  the  same  hygroscopic  quality.  Employing  a  reflecting  galvano- 

meter in  conjunction  with  a  differential  bolometer,  which  is  quicker 

in  its  action  than  Tyndall's  pile,  there  appears  to  be  hardly  any difference  between  dry  and  moist  air,  provided  that  the  latter  is  not 
more  than  half  saturated.  Using  saturated  air  with  a  Leslie  cube 
as  source  of  heat,  both  rocksalt  plates  invariably  become  wet  in  a 
minute  or  two  and  the  absorption  rises  to  10  or  20%  according  to 
the  thickness  of  the  film  of  deposited  moisture.  Employing  the  open 
tube  method  as  described  by  Tyndall,  without  the  rocksalt  plates, 
the  absorption  is  certainly  less  than  I  %  in  3  ft.  of  air  saturated  at 
20°  C.,  unless  condensation  is  induced  on  the  walls  of  the  tube.  It 
is  possible  that  the  walls  of  Tyndall's  tube  may  have  become  covered 
with  a  very  hygroscopic  film  from  the  powder  of  the  calcium  chloride 
which  he  was  in  the  habit  of  introducing  near  one  end.  Such  a  film 
would  be  exceedingly  difficult  to  remove,  and  would  account  for  thfi 
excessive  precautions  which  he  found  necessary  in  drying  the  air 
in  order  to  obtain  the  same  transmitting  power  as  a  vacuum.  It  is 

probable  that  Tyndall's  experiments  on  aqueous  vapour  were  effected by  experimental  errors  of  this  character. 
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readily  detected  by  laboratory  experiments  in  a  4  ft.  tube,  with- 
out the  aid  of  spectrum  analysis. 

41.  Relation  between  Radiation  and  Temperature. — Assuming,  in 
accordance  with  the  reasoning  of  Balfour  Stewart  and  Kirchhoff, 
that  the  radiation  stream  inside  an  impervious  enclosure  at  a 
uniform  temperature  is  independent  of  the  nature  of  the  walls 
of  the  enclosure,  and  is  the  same  for  all  substances  at  the  same 
temperature,  it  follows  that  the  full  stream  of  radiation  in  such 
an  enclosure,  or  the  radiation  emitted  by  an  ideal  black  body 
or  full  radiator,  is  a  function  of  the  temperature  only.  The  form 
of  this  function  may  be  determined  experimentally  by  observing 
the  radiation  between  two  black  bodies  at  different  temperatures, 
which  will  be  proportional  to  the  difference  of  the  full  radiation 
streams  corresponding  to  their  several  temperatures.  The  law 
now  generally  accepted  was  first  proposed  by  Stefan  as  an 
empirical  relation.  Tyndall  had  found  that  the  radiation  from 

a  white  hot  platinum  wire  at  1 200°  C.  was  11-7  times  its  radiation 
when  dull  red  at  525°  C.  Stefan  (Wien.  Akad.  Ber.,  1879,  79, 
p.  421)  noticed  that  the  ratio  11-7  is  nearly  that  of  the  fourth 
power  of  the  absolute  temperatures  as  estimated  by  Tyndall. 
On  making  the  somewhat  different  assumption  that  the  radiation 
between  two  bodies  varied  as  the  difference  of  the  fourth  powers 
of  their  absolute  temperatures,  he  found  that  it  satisfied  approxi- 

mately the  experiments  of  Dulong  and  Petit  and  other  observers. 
According  to  this  law  the  radiation  between  a  black  body  at 
a  temperature  6  and  a  black  enclosure  or  a  black  radiometer 

at  a  temperature  00  should  be  proportional  to  (04-004).  The 
law  was  very  simple  and  convenient  in  form,  but  it  rested  so  far 
on  very  insecure  foundations.  The  temperatures  given  by 
Tyndall  were  merely  estimated  from  the  colour  of  the  light 
emitted,  and  might  have  been  some  hundred  degrees  in  error. 
We  now  know  that  the  radiation  from  polished  platinum  is 
of  a  highly  selective  character,  and  varies  more  nearly  as  the 
fifth  power  of  the  absolute  temperature.  The  agreement  of  the 

fourth  power  law  with  Tyndall's  experiment  appears  therefore 
to  be  due  to  a  purely  accidental  error  in  estimating  the  tempera- 

tures of  the  wire.  Stefan  also  found  a  very  fair  agreement  with 

Draper's  observations  of  the  intensity  of  radiation  from  a 
platinum  wire,  in  which  the  temperature  of  the  wire  was  deduced 
from  the  expansion.  Here  again  the  apparent  agreement  was 
largely  due  to  errors  in  estimating  the  temperature,  arising 
from  the  fact  that  the  coefficient  of  expansion  of  platinum 
increases  considerably  with  rise  of  temperature.  So  far  as  the 
experimental  results  available  at  that  time  were  concerned, 

Stefan's  law  could  be  regarded  only  as  an  empirical  expression 
of  doubtful  significance.  But  it  received  a  much  greater  import- 

ance from  theoretical  investigations  which  were  even  then  in 
progress.  James  Clerk  Maxwell  (Electricity  and  Magnetism, 
1873)  had  shown  that  a  directed  beam  of  electromagnetic 
radiation  or  light  incident  normally  on  an  absorbing  surface 
should  produce  a  mechanical  pressure  equal  to  the  energy  of  the 
radiation  per  unit  volume.  A.  G.  Bartoli  (1875)  took  up  this  idea 
and  made  it  the  basis  of  a  thermodynamic  treatment  of  radiation. 
P.  N.  Lebedew  in  1900,  and  E.  F.  Nichols  and  G.,F.  Hull  in  1901, 
proved  the  existence  of  this  pressure  by  direct  experiments. 
L.  Boltzmann  (1884)  employing  radiation  as  the  working  sub- 

stance in  a  Carnot  cycle,  showed  that  the  energy  of  full 
radiation  at  any  temperature  per  unit  volume  should  be  pro- 

portional to  the  fourth  power  of  the  absolute  temperature. 
This  law  was  first  verified  in  a  satisfactory  manner  by  Heinrich 
Schneebeli  (Wied.  Ann.,  1884,  22,  p.  30).  He  observed  the 
radiation  from  the  bulb  of  an  air  thermometer  heated  to  known 

temperatures  through  a  small  aperture  in  the  walls  of  the  furnace. 
With  this  arrangement  the  radiation  was  very  nearly  that  of  a 

black  body.  Measurements  by  J.T.  Bottomley,  August  Schleier- 
,  macher,  L.  C.  H.  F.  Paschen  and  others  of  the  radiation  from 
electrically  heated  platinum,  failed  to  give  concordant  results 
on  account  of  differences  in  the  quality  of  the  radiation,  the 
importance  of  which  was  not  fully  realized  at  first.  Later 
researches  by  Paschen  with  improved  methods  verified  the  law, 
and  greatly  extended  our  knowledge  of  radiation  in  other 
directions.  One  of  the  most  complete  series  of  experiments  on 

the  relation  between  full  radiation  and  temperature  is  that  of 
O.  R.  Lummer  and  Ernst  Pringsheim  (Ann.  Phys.,  1897,  63, 
P-  395)-  They  employed  an  aperture  in  the  side  of  an  enclosure 
at  uniform  temperature  as  the  source  of  radiation,  and  compared 
the  intensities  at  different  temperatures  by  means  of  a  bolometer. 
The  fourth  power  law  was  well  satisfied  throughout  the  whole 
range  of  their  experiments  from  -190°  C.  to  2300°  C.  According 
to  this  law,  the  rate  of  loss  of  heat  by  radiation  R  from  a  body 
of  emissive  power  E  and  surface  S  at  a  temperature  6  in  an 
enclosure  at  00  is  given  by  the  formula 

where  a  is  the  radiation  constant.  The  absolute  value  of  a  was 
determined  by  F.  Kurlbaum  using  an  electric  compensation 
method  (Wied.  Ann.,  1898,  65,  p.  746),  in  which  the  radiation  re- 

ceived by  a  bolometer  from  a  black  body  at  a  known  temperature 
was  measured  by  finding  the  electric  current  required  to  produce 
the  same  rise  of  temperature  in  the  bolometer.  K.  Angstrom 
employed  a  similar  method  for  solar  radiation.  Kurlbaum  gives 
thevalue<r=  5-32  X  10  ~6  ergs  per  sq.  cm.  per  sec.  C.Christiansen 
(Wied.  Ann.,  1883,  19,  p.  267)  had  previously  found  a  value 
about  5  %  smaller,  by  observing  the  rate  of  cooling  of  a  copper 
plate  of  known  thermal  capacity,  which  is  probably  a  less  accurate method. 

42.  Theoretical  Proof  of  the  Fourth  Power  Law.  —  The  proof  given 
by  Boltzmann  may  be  somewhat  simplified  if  we  observe  that  full 
radiation  in  an  enclosure  at  constant  temperature  behaves  exactly 
like  a  saturated  vapour,  and  must  therefore  obey  Carnot's  or  Clapey- 
ron's  equation  given  in  section  17.  The  energy  of  radiation  per  unit 
volume,  and  the  radiation-pressure  at  any  temperature,  are  functions 
of  the  temperature  only,  like  the  pressure  of  a  saturated  vapour. 
If  the  volume  of  the  enclosure  is  increased  by  any  finite  amount, 
the  temperature  remaining  the  same,  radiation  is  given  off  from  the 
walls  so  as  to  fill  the  space  to  the  same  pressure  as  before.  The 
heat  absorbed  when  the  volume  is  increased  corresponds  with  the 
latent  heat  of  vaporization.  In  the  case  of  radiation,  as  in  the  case 
of  a  vapour,  the  latent  heat  consists  partly  of  internal  energy  of 
formation  and  partly  of  external  work  of  expansion  at  constant 
pressure.  Since  in  the  case  of  full  or  undirected  radiation  the  pres- 

sure is  one-third  of  the  energy  per  unit  volume,  the  external  work 
for  any  expansion  is  one-third  of  the  internal  energy  added.  The 
latent  heat  absorbed  is,  therefore,  four  times  the  external  work  of 
expansion.  Since  the  external  work  is  the  product  of  the  pressure  P 
and  the  increase  of  volume  V,  the  latent  heat  per  unit  increase  of 

volume  is  four  times  the  pressure.  But  by  Carnot's  equation  the 
latent  heat  of  a  saturated  vapour  per  unit  increase  of  volume  is 
equal  to  the  rate  of  increase  of  saturation-pressure  per  degree  divided 

by  Carnot's  function  or  multiplied  by  the  absolute  temperature. 
Expressed  in  symbols  we  have, 

where  (dP/d9)  represents  the  rate  of  increase  of  pressure.  This 
equation  shows  that  the  percentage  rate  of  increase  of  pressure  is 
four  times  the  percentage  rate  of  increase  of  temperature,  or  that  if 
the  temperature  is  increased  by  I  %,  the  pressure  is  increased  by 
4%.  This  is  equivalent  to  the  statement  that  the  pressure  varies 
as  the  fourth  power  of  the  temperature,  a  result  which  is  mathematic- 

ally deduced  by  integrating  the  equation. 

43.  Wien's  Displacement  Law.  —  Assuming  that  the  fourth 
power  law  gives  the  quantity  of  full  radiation  at  any  tempera- 

ture, it  remains  to  determine  how  the  quality  of  the  radiation 
varies  with  the  temperature,  since  as  we  have  seen  both  quantity 
and  quality  are  determinate.  This  question  may  be  regarded 
as  consisting  of  two  parts,  (i)  How  is  the  wave-length  or 
frequency  of  any  given  kind  of  radiation  changed  when  its 
temperature  is  altered?  (2)  What  is  the  form  of  the  curve 
expressing  the  distribution  of  energy  between  the  various  wave- 

lengths in  the  spectrum  of  full  radiation,  or  what  is  the  distribu- 
tion of  heat  in  the  spectrum?  The  researches  of  Tyndall, 

Draper,  Langley  and  other  investigators  had  shown  that  while 
the  energy  of  radiation  of  each  frequency  increased  with  rise 
of  temperature,  the  maximum  of  intensity  was  shifted  or  dis- 

placed along  the  spectrum  in  the  direction  of  shorter  wave- 
lengths or  higher  frequencies.  W.  Wien  (Ann.  Phys.,  1898, 

58,  p.  662),  applying  Doppler's  principle  to  the  adiabatic  com- 
pression of  radiation  in  a  perfectly  reflecting  enclosure,  deduced 

that  the  wave-length  of  each  constituent  of  the  radiation  should 
be  shortened  in  proportion  to  the  rise  of  temperature  produced 
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by  the  compression,  in  such  a  manner  that  the  product  X0  of 

wave-length  and  the  absolute  temperature  should  remain 
constant.  According  to  this  relation,  which  is  known  as  Wien's 
Displacement  Law,  the  frequency  corresponding  to  the  maximum 
ordinate  of  the  energy  curve  of  the  normal  spectrum  of  full 

radiation  should  vary  directly  (or  the  wave-length  inversely) 
as  the  absolute  temperature,  a  result  previously  obtained  by 
H.  F.  Weber  (1888).  Paschen,  and  Lummer  and  Pringsheim 
verified  this  relation  by  observing  with  a  bolometer  the  intensity 
at  different  points  in  the  spectrum  produced  by  a  fluorite  prism. 
The  intensities  were  corrected  and  reduced  to  a  wave-length 

scale  with  the  aid  of  Paschen's  results  on  the  dispersion  formula 
of  fluorite  (Wied  Ann.,  1894,  53,  p.  301).  The  curves  in  fig.  7 
illustrate  results  obtained  by  Lummer  and  Pringsheim  (Ber. 
deut.  phys.  Ges.,  1899,  i,  p.  34)  at  three  different  temperatures, 

namely  1377°,  1087°  and  836°  absolute,  plotted  on  a  wave- 
length base  with  a  scale  of  microns  (/i)  or  millionths  of  a  metre. 

The  wave-lengths  Oa,  06,  Oc,  corresponding  to  the  maximum 
ordinates  of  each  curve,  vary  inversely  as  the  absolute  tempera- 

tures given.  The  constant  value  of  the  product  X<?  at  the 
maximum  point  is  found  to  be  2920  Thus  for  a  temperature 

of  1000°  Abs.  the  maximum  is  at  wave-length  2-92/4;  at  2000° 
the  maximum  is  at  1-46  p. 

44.  Form  of  the  Curve  representing  the  Distribution  of  Energy 

in  the  Spectrum. — Assuming  Wien's  displacement  law,  it  follows 
that  the  form  of  the  curve  representing  the  distribution  of 
energy  in  the  spectrum  of  full  radiation  should  be  the  same 
for  different  temperatures  with  the  maximum  displaced  in 
proportion  to  the  absolute  temperature,  and  with  the  total  area 
increased  in  proportion  to  the  fourth  power  of  the  absolute 
temperature.  Observations  taken  with  a  bolometer  along  the 
length  of  a  normal  or  wave-length  spectrum,  would  give  the 
form  of  the  curve  plotted  on  a  wave-length  base.  The  height  of 
the  ordinate  at  each  point  would  represent  the  energy  included 
between  given  limits  of  wave-length,  depending  on  the  width 
of  the  bolometer  strip  and  the  slit.  Supposing  that  the  bolometer 

strip  had  a  width  corresponding  to  -oi/i,  and  were  placed  at 

i-o/i  in  the  spectrum  of  radiation  at  2000°  Abs.,  it  would  receive 
the  energy  corresponding  to  wave-lengths  between  i-oo  and 
i -oi  p.  At  a  temperature  of  1000°  Abs.  the  corresponding  part 
of  the  energy,  by  Wien's  displacement  law,  would  lie  between 
the  limits  2-00  and  2-02  p,  and  the  total  energy  between  these 
limits  would  be  16  times  smaller.  But  the  bolometer  strip 

placed  at  2-0  fj.  would  now  receive  only  half  of  the  energy,  or  the 
energy  in  a  band  -01  /i  wide,  and  the  deflection  would  be  32  times 
less.  Corresponding  ordinates  of  the  curves  at  different  tempera- 

tures will  therefore  vary  as  the  fifth  power  of  the  temperature, 
when  the  curves  are  plotted  on  a  wave-length  base.  The 
maximum  ordinates  in  the  curves  already  given  are  found  to 
vary  as  the  fifth  powers  of  the  corresponding  temperatures. 
The  equation  representing  the  distribution  of  energy  on  a  wave- 

length base  must  be  of  the  form 

E  =  CX-5  F(X9)=C96(X0)-6F(X0) 

where  F(X0)  represents  some  function  of  the  product  of  the 
wave-length  and  temperature,  which  remains  constant  for 
corresponding  wave-lengths  when  9  is  changed.  If  the  curves 
were  plotted  on  a  frequency  base,  owing  to  the  change  of  scale, 
the  maximum  ordinates  would  vary  as  the  cube  of  the  temperature 
instead  of  the  fifth  power,  but  the  form  of  the  function  F  would 
remain  unaltered.  Reasoning  on  the  analogy  of  the  distribution 
of  velocities  among  the  particles  of  a  gas  on  the  kinetic  theory, 
which  is  a  very  similar  problem,  Wien  was  led  to  assume  that 

the  function  F  should  be  of  the  form  e-"/™,  where  e  is  the  base 
of  Napierian  logarithms,  and  c  is  a  constant  having  the  value 
14,600  if  the  wave-length  is  measured  in  microns  ft.  This 
expression  was  found  by  Paschen  to  give  a  vtry  good  approxima- 

tion to  the  form  of  the  curve  obtained  experimentally  for  those 

portions  of  the  visible  and  infra-red  spectrum  where  observations 
could  be  most  accurately  made.  The  formula  was  tested  in 
two  ways:  (i)  by  plotting  the  curves  of  distribution  of  energy 
in  the  spectrum  for  constant  temperatures  as  illustrated  in 

fig.  7;  (2)  by  plotting  the  energy  corresponding  to  a  given  wave- 
length as  a  function  of  the  temperature.  Both  methods  gave 

very  good  agreement  with  Wien's  formula  for  values  of  the 
product  X0  not  much  exceeding  3000  A  method  of  isolating 
rays  of  great  wave-length  by  successive  reflection  was  devised 
by  H.  Rubens  and  E. 
F.  Nichols  (Wied.  Ann., 

1897,  60,  p.  418).  They 
found  that  quartz  and 
fluorite  possessed  the 

property  of  selective 
reflection  for  rays  of 
wave-length  8-8/t  and  10 

24/1  to  32/1  respec- 
tively, so  that  after 

four  to  six  reflections  ""  a 
these  rays  could  be 
isolated  from  a  source 

at  any  temperature  in 
a  state  of  considerable 

purity.  The  residual 
impurity  at  any  stage 
could  be  estimated 

by  interposing  a  thin 

k3         c   4  S  61". 

FIG.  7. — Distribution  of  energy  in  the 
spectrum  of  a  black  body. 

plate     of    quartz    or    fluorite    which 
completely  reflected  or  absorbed  the  residual  rays,  but 
allowed  the  impurity  to  pass.  H.  Beckmann,  under  the 
direction  of  Rubens,  investigated  the  variation  with  tempera- 

ture of  the  residual  rays  reflected  from  fluorite  employing 

sources  from  -80°  to  600°  C.,  and  found  the  results  could  not 
be  represented  by  Wien's  formula  unless  the  constant  c  were 
taken  as  26,000  in  place  of  14,600.  In  their  first  series  of  observa- 

tions extending  to  6  ju  O.R.  Lummer  and  E.  Pringsheim  (Dcut. 
phys.  Ges.,  1899,  i,p.  34)  found  systematic  deviations  indicating 
an  increase  in  the  value  of  the  constant  c  for  long  waves  and 
high  temperatures.  In  a  theoretical  discussion  of  the  subject, 
Lord  Rayleigh  (Phil.  Mag.,  1900,  49,  p.  539)  pointed  out  that 

Wien's  law  would  lead  to  a  limiting  value  CX~5,  of  the  radiation 
corresponding  to  any  particular  wave-length  when  the  tempera- 

ture increased  to  infinity,  whereas  according  to  his  view  the 
radiation  .  of  great  wave-length  should  ultimately  increase  in 
direct  proportion  to  the  temperature.  Lummer  and  Pringsheim 
(Deut.  phys.  Ges.,  1900,  2.  p.  163)  extended  the  range  of  their 
observations  to  18/1  by  employing  a  prism  of  sylvine  in  place  of 

fluorite.  They  found  deviations  from  Wien's  formula  increasing 
to  nearly  50%  at  18/1,  where,  however,  the  observations  were 
very  difficult  on  account  of  the  smallness  of  the  energy  to  be 
measured.  Rubens  and  F.  Kurlbaum  (Ann.  Phys.,  1901.  4, 

p.  649)  extended  the  residual  reflection  method  to  a  temperature 

range  from  —190°  to  1500°  C.,  and  employed  the  rays  reflected 
from  quartz  8-8/t, 
and  rocksalt  51  /*,  in 
addition  to  those 

from  fluorite.  It  ap- 
peared from  these 

researches  that  the 

rays  of  great  wave- 
length from  a  source 

at  a  high  temperature 
tended  to  vary  in  the 
limit  directly  as  the 
absolute  temperature 
of  the  source,  as 

suggested     by     Lord * 

Jl\ 

\ 

m= 

FlG-  8-"  Distribution  of  energy  in  the 

T,      ,  .  ,  *.  ,  ,  spectrum  of  full   radiation  at   2000    Abs. Rayleigh,    and    could  a£cordlng  to  formuiae  Of  Planck  &  Wien. 
not     be     represented 

by  Wien's  formula  with  any  value  of  the  constant  c.     The 
simplest   type   of   formula   satisfying   the   required   conditions 
is  that  proposed  by  Max  Planck  (Ann.  Phys.,  1901,  4,  p.  553) 
namely, 

which  agrees  with  Wien's  formula  when  6  is  small,  where  Wien's 
formula  is  known  to  be  satisfactory,  but  approaches  the  limiting 
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form  E  =  CX-^/c,  when  6  is  large,  thus  satisfying  the  condition 
proposed  by  Lord  Rayleigh.  The  theoretical  interpretation  of 
this  formula  remains  to  some  extent  a  matter  of  future  investiga- 

tion, but  it  appears  to  satisfy  experiment  within  the  limits  of 

observational  error.  In  order  to  compare  Planck's  formula 
graphically  with  Wien's,  the  distribution  curves  corresponding 
to  both  formulae  are  plotted  in  fig.  8  for  a  temperature  of  2000° 

abs.,  taking  the  value  of  the  constant 
c=  14,600  with  a  scale  of  wave-length 
in  microns  /i.  The  curves  in  fig.  9 
illustrate  the  difference  between  the 
two  formulae  for  the  variation  of  the 
intensity  of  radiation  corresponding  to 
a  fixed  wave-length  30  p.  Assuming 

Wien's  displacement  law,  the  curves 
may  be  applied  to  find  the  energy  for 
any  other  wave-length  or  temperature, 
by  simply  altering  the  wave-length 
scale  in  inverse  ratio  to  the  tempera- 

ture, or  vice  versa.  Thus  to  find  the 

distribution  curve  for  1000°  abs.,  it  is 
only  necessary  to  multiply  all  the 
numbers  in  the  wave-length  scale  of 
fig.  8  by  2;  or  to  find  the  variation 

FIG.  9. — Variation  of 
energy  of  radiation  cor- 

responding to  wave- 
length 30  it,  with  tem- 

perature of  source. 

curve  for  wave-length  60  n,  the  numbers  on  the  temperature  scale 
of  fig.  9  should  be  divided  by  2.  The  ordinate  scales  must  be 
increased  in  proportion  to  the  fifth  power  of  the  temperature,  or 

inversely  as  the  fifth  power  of  the  wave-length  respectively 
in  figs.  8  and  9  if  comparative  results  are  required  for  different 
temperatures  or  wave-lengths.  The  results  hitherto  obtained 
for  cases  other  than  full  radiation  are  not  sufficiently  simple  and 
definite  to  admit  of  profitable  discussion  in  the  present  article. 

BIBLIOGRAPHY. — It  would  not  be  possible,  within  the  limits  of  an 
article  like  the  present,  to  give  tables  of  the  specific  thermal  properties 
of  different  substances  so  far  as  they  have  been  ascertained  by  ex- 

periment. To  be  of  any  use,  such  tables  require  to  be  extremely 
detailed,  with  very  full  references  and  explanations  with  regard  to 
the  value  of  the  experimental  evidence,  and  the  limits  within  which 
the  results  may  be  relied  on.  The  quantity  of  material  available 
is  so  enormous  and  its  value  so  varied,  that  the  most  elaborate  tables 
still  require  reference  to  the  original  authorities.  Much  information 
will  be  found  collected  in  Landolt  and  Bornstein's  Physical  and 
Chemical  Tables  (Berlin,  1905).  Shorter  tables,  such  as  Everett's 
Units  and  Physical  Constants,  are  useful  as  illustrations  of  a  system, 
but  are  not  sufficiently  complete  for  use  in  scientific  investigations. 

Some  of  the  larger  works  of  reference,  such  as  A.  A.  Winkelmann's Handbuch  der  Physik,  contain  fairly  complete  tables  of  specific 

properties,  but  these  tables  occupy  so  much  space,  and  are  so  mis- 
leading if  incomplete,  that  they  are  generally  omitted  in  theoretical 

textbooks. 

Among  older  textbooks  on  heat,  Tyndall's  Heat  may  be  Recom- 
mended for  its  vivid  popular  interest,  and  Balfour  Stewart's  Heat 

for  early  theories  of  radiation.  Maxwell's  Theory  of  Heat  and  Tail's Heat  give  a  broad  and  philosophical  survey  of  the  subject.  _  Among 
modern  textbooks,  Preston's  Theory  of  Heat  and  Poynting  and 
Thomson's  Heat  are  the  best  known,  and  have  been  brought  well 
up  to  date.  Sections  on  heat  are  included  in  all  the  general  text- 

books of  Physics,  such  as  those  of  Deschanel  (translated  by  Everett), 
Ganot  (translated  by  Atkinson),  Daniell,  Watson,  &c.  Of  the  original 
investigations  on  the  subject,  the  most  important  have  already  been 
cited.  Others  will  be  found  in  the  collected  papers  of  Joule,  Kelvin 
and  Maxwell.  Treatises  on  special  branches  of  the  subject,  such  as 

Fourier's  Conduction  of  Heat,  are  referred  to  in  the  separate  articles 
in  this  encyclopaedia  dealing  with  recent  progress,  of  which  the 
following  is  a  list:  CALORIMETRY,  CONDENSATION  OF  GASES,  CON- 

DUCTION OF  HEAT,  DIFFUSION,  ENERGETICS,  FUSION,  LIQUID  GASES, 
RADIATION,  RADIOMETER,  SOLUTION,  THERMODYNAMICS,  THERMO- 

ELECTRICITY, THERMOMFTRY,  VAPORIZATION.  For  the  practical 
aspects  of  heating  see  HEATING.  (H.  L.  C.) 

HEATH,  BENJAMIN  (1704-1766),  English  classical  scholar 
and  bibliophile,  was  born  at  Exeter  on  the  2oth  of  April  1704. 
He  was  the  son  of  a  wealthy  merchant,  and  was  thus  able  to 
devote  himself  mainly  to  travel  and  book-collecting.  He  became 
town  cleik  of  his  native  city  in  1752,  and  held  the  office  till  his 
death  on  the  i3th  of  September  1766.  In  1763  he  had  published 
a  pamphlet  advocating  the  repeal  of  the  cider  tax  in  Devonshire, 
and  his  endeavours  led  to  success  three  years  later.  As  a  classical 
scholar  he  made  his  reputation  by  his  critical  and  metrical  notes 
on  the  Greek  tragedians,  which  procured  him  an  honorary 

D.C.L.  from  Oxford  (315!  of  March  1752).  He  also  left  MS. 

notes  on  Burmann's  and  Martyn's  editions  of  Virgil,  on  Euripides, 
Catullus,  Tibullus,  and  the  greater  part  of  Hesiod.  In  some  of 
these  he  adopts  the  whimsical  name  Dexiades  Ericius.  His 

Revisal  of  Shakespear's  Text  (1765)  was  an  answer  to  the  "  in- 
solent dogmatism  "  of  Bishop  Warburton.  The  Essay  towards  a 

Demonstrative  Proof  of  the  Divine  Existence,  Unity  and  Attributes 
(1740)  was  intended  to  combat  the  opinions  of  Voltaire,  Rousseau 
and  Hume.  Two  of  his  sons  (among  a  family  of  thirteen)  were 
Benjamin,  headmaster  of  Harrow  (1771-1785),  and  George, 
headmaster  of  Eton  (1796).  His  collection  of  rare  classical  works 

formed  the  nucleus  of  his  son  Benjamin's  famous  library  (Biblio- theca  Heathiana). 

An  account  of  the  Heath  family  will  be  found  in  Sir  W.  R.  Drake's Heathiana  (1882). 

HEATH,  NICHOLAS  (c.  1501-1578),  archbishop  of  York  and 
lord  chancellor,  was  born  in  London  about  1501  and  graduated 

B.A.  at  Oxford  in  1519.  He  then  migrated  to  Christ's  College, 
Cambridge,  where  he  graduated  B.A.  in  1520,  M.A.  in  1522,  and 
was  elected  fellow  in  1524.  After  holding  minor  preferments 
he  was  appointed  archdeacon  of  Stafford  in  1534  and  graduated 
D.D.  in  1535.  He  then  accompanied  Edward  Fox  (?.».),  bishop 
of  Hereford,  on  his  mission  to  promote  a  theological  and  political 
understanding  with  the  Lutheran  princes  of  Germany.  His 

selection  for  this  duty  implies  a  readiness  on  Heath's  part  to 
proceed  some  distance  along  the  path  of  reform;  but  his  dealings 

with  the  Lutherans  did  not  confirm  this  tendency,  and  Heath's 
subsequent  career  was  closely  associated  with  the  cause  of  re- 

action. In  1539,  the  year  of  the  Six  Articles,  he  was  made  bishop 
of  Rochester,  and  in  1543  he  succeeded  Latimer  at  Worcester. 

His  Catholicism,  however,  was  of  a  less  rigid  type  than  Gardiner's 
and  Bonner's;  he  felt  something  of  the  force  of  the  national 
antipathy  to  foreign  influence,  whether  ecclesiastical  or  secular, 
and  was  always  impressed  by  the  necessity  of  national  unity, 
so  far  as  was  possible,  in  matters  of  faith.  Apparently  he  made 
no  difficulty  about  carrying  out  the  earlier  reforms  of  Edward  VI., 
and  he  accepted  the  first  book  of  common  prayer  after  it  had 
been  modified  by  the  House  of  Lords  in  a  Catholic  direction. 

His  definite  breach  with  the  Reformation  occurred  on  the 

grounds,  on  which  four  centuries  later  Leo  XIII.  denied  the 
Catholicity  of  the  reformed  English  Church,  namely,  on  the 
question  of  the  Ordinal  drawn  up  in  February  1550.  Heath 
refused  to  accept  it,  was  imprisoned,  and  in  1551  deprived  of  his 

bishopric.  On  Mary's  accession  he  was  released  and  restored, 
and  made  president  of  the  council  of  the  Marches  and  Wales. 
In  1555  he  was  promoted  to  the  archbishopric  of  York,  which  he 
did  much  to  enrich  after  the  Protestant  spoliation;  he  built 

York  House  in  the  Strand.  After  Gardiner's  death  he  was 

appointed  lord  chancellor,  probably  on  Pole's  recommendation; 
for  Heath,  like  Pole  himself,  disliked  the  Spanish  party  in 
England.  Unlike  Pole,  however,  he  seems  to  have  been  averse 

from  the  excessive  persecution  of  Mary's  reign,  and  no  Protestants 
were  burnt  in  his  diocese.  He  exercised,  however,  little  influence 

on  Mary's  secular  or  ecclesiastical  policy. 
On  Mary's  death  Heath  as  chancellor  at  once  proclaimed 

Elizabeth.  Like  Sir  Thomas  More  he  held  that  it  was  entirely 
within  the  competence  of  the  national  state,  represented  by 
parliament,  to  determine  questions  of  the  succession  to  the 
throne;  and  although  Elizabeth  did  not  renew  his  commission 
as  lord  chancellor,  he  continued  to  sit  in  the  privy  council  for 
two  months  until  the  government  had  determined  to  complete 
the  breach  with  the  Roman  Catholic  Church;  and  as  late  as 

April  1559  he  assisted  the  government  by  helping  to  arrange 
the  Westminster  Conference,  and  reproving  his  more  truculent 
co-religionists.  He  refused  to  crown  Elizabeth  because  she 
would  not  have  the  coronation  service  accompanied  with  the 

elevation  of  the  Host;  and  ecclesiastical  ceremonies  and  doctrine 

could  not,  in  Heath's  view,  be  altered  or  abrogated  by  any  mere 

national  authority.  Hence  he  steadily  resisted  Elizabeth's  acts 
of  supremacy  and  uniformity,  although  he  had  acquiesced  in  the 

acts  of  1534  and  1549.  Like  others  of  Henry's  bishops,  he  had 
been  convinced  by  the  events  of  Edward  VI. 's  reign  that  Sir 
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Thomas  More  was  right  and  Henry  VIII.  was  wrong  in  their 
attitude  towards  the  claims  of  the  papacy  and  the  Catholic 
Church.  He  was  therefore  necessarily  deprived  of  his  arch- 

bishopric in  ISS9,  but  he  remained  loyal  to  Elizabeth;  and  after 
a  temporary  confinement  he  was  suffered  to  pass  the  remaining 
nineteen  years  of  his  life  in  peace  and  quiet,  never  attending 
public  worship  and  sometimes  hearing  mass  in  private.  The 
queen  visited  him  more  than  once  at  his  house  at  Chobham, 
Surrey;  he  died  and  was  buried  there  at  the  end  of  1578. 
AUTHORITIES.— Letters  and  Papers  of  Henry  VIII.;  Acts  of  the 

Privy  Council ;  Cal.  State  Papers,  Domestic,  Addenda,  Spanish  and 
Venetian;  Kemp's  Loseley  MSS. ;  Froude's  History;  Burnet, 
Collier,  Dixon  and  Frere's  Church  Histories-  Strype's  Works  (General 
Index);  Parker  Soc.  Publications  (Gough's  Index);  Birt's  Eliza- 

bethan Settlement.  (  A.  F.  P.) 

HEATH,  WILLIAM  (1737-1814),  American  soldier,  was  born 
in  Roxbury,  Massachusetts,  on  the  2nd  of  March  1737  (old 
style).  He  was  brought  up  as  a  farmer  and  had  a  passion  for 
military  exercises.  In  1 765  he  entered  the  Ancient  and  Honour- 

able Artillery  Company  of  Boston,  of  which  he  became  commander 
in  1770.  In  the  same  year  he  wrote  to  the  Boston  Gazette  letters 

signed  "  A  Military  Countryman,  "  urging  the  necessity  of 
military  training.  He  was  a  member  of  the  Massachusetts 
General  Court  from  1770  to  1774,  of  the  provincial  committee  of 

safety,  and  in  1774-1775  of  the  provincial  congress.  He  was 
commissioned  a  provincial  brig. -general  in  December  1774, 
directed  the  pursuit  of  the  British  from  Concord  (April  19,  1775), 
was  promoted  to  be  provincial  major-general  on  the  2oth  of  June 
1775,  and  two  days  later  was  commissioned  fourth  brig.-general 
in  the  Continental  Army.  He  became  major-general  on  the  pth 
of  August  1776,  and  was  in  active  service  around  New  York 
until  early  the  next  year.  In  January  1777  he  attempted  to 
take  Fort  Independence,  near  Spuyten  Duyvil,  then  garrisoned 
by  about  2000  Hessians,  but  at  the  first  sally  of  the  garrison  his 
troops  became  panic-stricken  and  a  few  days  later  he  withdrew. 
Washington  reprimanded  him  and  never  again  entrusted  to  him 
any  important  operation  in  the  field.  Throughout  the  war, 
however,  Heath  was  very  efficient  in  muster  service  and  in  the 
barracks.  From  March  1777  to  October  1778  he  was  in  command 
of  the  Eastern  Department  with  headquarters  at  Boston,  and 
had  charge  (Nov.  i777~Oct.  1778)  of  the  prisoners  of  war  from 

Burgoyne's  army  held  at  Cambridge,  Massachusetts.  In  May  1779 
he  was  appointed  a  commissioner  of  the  Board  of  War.  He  was 
placed  in  command  of  the  troops  on  the  E.  side  of  the  Hudson 
in  June  1779,  and  of  other  troops  and  posts  on  the  Hudson  in 
November  of  the  same  year.  In  July  1780  he  met  the  French 
allies  under  Rochambeau  on  their  arrival  in  Rhode  Island;  in 
October  of  the  same  year  he  succeeded  Arnold  in  command  of 
West  Point  and  its  dependencies;  and  in  August  1781,  when 
Washington  went  south  to  meet  Cornwallis,  Heath  was  left  in 
command  of  the  Army  of  the  Hudson  to  watch  Clinton.  After 
the  war  he  retired  to  his  farm  at  Roxbury,  was  a  member  of  the 
state  House  of  Representatives  in  1788,  of  the  Massachusetts 
convention  which  ratified  the  Federal  Constitution  in  the  same 

year,  and  of  the  governor's  council  in  1780-1790,  was  a  state 
senator  (1791-1793),  and  in  1806  was  elected  lieutenant-governor 
of  Massachusetts  but  declined  to  serve.  He  died  at  Roxbury  on 
the  24th  of  January  1814,  the  last  of  the  major-generals  of  the 
War  of  American  Independence. 

See  Memoirs  of  Major-General  Heath,  containing  Anecdotes,  Details 
of  Skirmishes,  Battles  and  other  Military  Events  during  the  American 
War,  written  by  Himself  (Boston,  1798;  frequently  reprinted,  perhaps 
the  best  edition  being  that  published  in  New  York  in  1901  by  William 
Abbatt),  particularly  valuable  for  the  descriptions  of  Lexington 
and  Bunker  Hill,  of  the  fighting  around  New  York,  of  the  contro- 

versies with  Burgoyne  and  his  officers  during  their  stay  in  Boston, 
and  of  relations  with  Rochambeau;  and  his  correspondence,  iThe 
Heath  Papers,  vols.  iv.-v.,  seventh  series,  Massachusetts  Historical 
Society  Collections  (Boston,  1904-1905). 

HEATH,  the  English  form  of  a  name  given  in  most  Teutonic 
dialects  to  the  common  ling  or  heather  (Calluna  valgaris),  but 
now  applied  to  all  species  of  Erica,  an  extensive  genus  of  mono- 
petalous  plants,  belonging  to  the  order  Ericaceae.  The  heaths 

are  evergreen  shrubs,  with  small  narrow  leaves,  in  whorls  usually 

FIG.  i. 
Calluna  vulgaris. 

set  rather  thickly  on  the  shoots;  the  persistent  flowers  have  4 
sepals,  and  a  4-cleft  campanulate  or  tubular  corolla,  in  many 
species  more  or  less  ventricose  or  inflated;  the  dry  capsule  is 
4-celled,  and  opens,  in  the  true  Ericae,  in  4  segments,  to  the 
middle  of  which  the  partitions  adhere,  though  in  the  ling  the 
valves  separate  at  the  dissepiments.  The  plants  are  mostly  of 
low  growth,  but  several  African  kinds  reach  the  size  of  large 
bushes,  and  a  common  South  European  species,  E.  arborea, 
occasionally  attains  almost  the  aspect  and  dimensions  of  a  tree. 

One  of  the  best  known  and  most  interesting  of  the  family  is 
the  common  heath,  heather  or  ling,  Calluna  vulgaris  (fig.  i), 
placed  by  most  botanists  in  a  separate 
genus  on  account  of  the  peculiar  dehiscence 
of  the  fruit,  and  from  the  coloured  calyx, 
which  extends  beyond  the  corolla,  having 
a  whorl  of  sepal-like  bracts  beneath.  This 
shrub  derives  some  economic  importance 
from  its  forming  the  chief  vegetation  on 
many  of  those  extensive  wastes  that  occupy 
so  large  a  portion  of  the  more  sterile  lands 
of  northern  and  western  Europe,  the  usually 
desolate  appearance  of  which  is  enlivened 
in  the  latter  part  of  summer  by  its  abundant 
pink  blossoms.  When  growing  erect  to  the 
height  of  3  ft.  or  more,  as  it  often  does  in 
sheltered  places,  its  purple  stems,  close- 
leaved  green  shoots  and  feathery  spikes 
of  bell-shaped  flowers  render  it  one  of  the 
handsomest  of  the  heaths;  but  on  the 
bleaker  elevations  and  more  arid  slopes  it 
frequently  rises  only  a  few  inches  above  the 
ground.  In  all  moorland  countries  the  ling 
is  applied  to  many  rural  purposes;  the 
larger  stems  are  made  into  brooms,  the 
shorter  tied  up  into  bundles  that  serve  as 
brushes,  while  the  long  trailing  shoots  are 
woven  into  baskets.  Pared  up  with  the  peat  about  its  roots 
it  forms  a  good  fuel,  often  the  only  one  obtainable  on  the 
drier  moors.  The  shielings  of  the  Scottish  Highlanders  were 
formerly  constructed  of  heath  stems,  cemented  together  with 
peat-mud,  worked  into  a  kind  of  mortar  with  dry  grass  or 
straw;  hovels  and  sheds  for  temporary  purposes  are  still 
sometimes  built  in  a  similar  way,  and  roofed  in  with  ling. 
Laid  on  the  ground,  with  the  flowers  above,  it  forms  a  soft 
springy  bed,  the  luxurious  couch  of  the  ancient  Gael,  still  gladly 
resorted  to  at  times  by  the  hill  shepherd  or  hardy  deer-stalker. 
The  young  shoots  were  in  former  days  employed  as  a  substitute 
for  hops  in  brewing,  while  their  astringency  rendered  them 
valuable  as  a  tanning  material  in  Ireland  and  the  Western  Isles. 
They  are  said  also  to  have  been  used  by  the  Highlanders  for 
dyeing  woollen  yarn  yellow,  and  other  colours  are  asserted  to 
have  been  obtained  from  them,  but  some  writers  appear  to  con- 

fuse the  dyer's-weed,  Genista  tincloria,  with  the  heather.  The 
young  juicy  shoots  and  the  seeds,  which  remain  long  in  the 
capsules,  furnish  the  red  grouse  of  Scotland  with  the  larger  portion 
of  its  sustenance;  the  ripe  seeds  are  eaten  by  many  birds.  The 
tops  of  the  ling  afford  a  considerable  part  of  the  winter  fodder  of 
the  hill  flocks,  and  are  popularly  supposed  to  communicate  the 
fine  flavour  to  Welsh  and  Highland  mutton,  but  sheep  seldom  crop 
heather  while  the  mountain  grasses  and  rushes  are  sweet 'and 
accessible.  Ling  has  been  suggested  as  a  material  for  paper, 
but  the  stems  are  hardly  sufficiently  fibrous  for  that  purpose. 
The  purple  or  fine-leaved  heath,  E.  cinerea  (fig.  2),  one  of  the  most 
beautiful  of  the  genus,  abounds  on  the  lower  moors  and  commons 
of  Great  Britain  and  western  Europe,  in  such  situations  being 
sometimes  more  prevalent  than  the  ling.  The  flowers  of  both 
these  species  yield  much  honey,  furnishing  a  plentiful  supply 
to  the  bees  in  moorland  districts;  from  this  heath  honey  the 
Picts  probably  brewed  the  mead  said  by  Boetius  to  have  been 
made  from  the  flowers  themselves. 

The  genus  contains  about  420  known  species,  by  far  the  greater 
part  being  indigenous  to  the  western  districts  of  South  Africa, 
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FIG.  2. 
Erica  cinerea. 

but  it  is  also  a  characteristic  genus  of  the  Mediterranean  region, 
while  several  species  extend  into  northern  Europe.  No  species  is 
native  in  America,  but  ling  occurs  as  an  introduced  plant  on  the 
Atlantic  side  from  Newfoundland  to  New  Jersey.  Five  species 
occur  in  Britain:  E.  cinerea,  E.  letralix  (cross-leaved  heath), 

both  abundant  on  heaths  and  commons, 
E.  iiagans,  Cornish  heath,  found  only  in 
West  Cornwall,  E.  ciliaris  in  the  west  of 
England  and  Ireland  and  E.  mediterranea 
in  Ireland.  The  three  last  are  south-west 
European  species  which  reach  the  northern 
limit  of  their  distribution  in  the  west  of 
England  and  Ireland.  E.  scoparia  is  a 
common  heath  in  the  centre  of  France 
and  elsewhere  in  the  Mediterranean 

region,  forming  a  spreading  bush  several 
feet  high.  It  is  known  as  bruyere,  and 
its  stout  underground  rootstocks  yield 
the  briar-wood  used  for  pipes. 
The  Cape  heaths  have  long  been 

favourite  objects  of  horticulture.  In  the 
warmer  parts  of  Britain  several  will  bear 
exposure  to  the  cold  of  ordinary  winters 
in  a  sheltered  border,  but  most  need  the 
protection  of  the  conservatory.  They  are 
sometimes  raised  from  seed,  but  are  chiefly 

multiplied  by  cuttings  "  struck  "  in  sand, 
and  afterwards  transferred  to  pots  filled 

with  a  mixture  of  black  peat  and  sand;  the  peat  should  be  dry 
and  free  from  sourness.  Much  attention  is  requisite  in  watering 
heaths,  as  they  seldom  recover  if  once  allowed  to  droop,  while 

they  will  not  bear  much  water  about  their  roots:  the  heath- 
house  should  be  light  and  well  ventilated,  the  plants  requiring 

sun,  and  soon  perishing  in  a  close  or  permanently  damp  atmo^ 
sphere;  in  England  little  or  no  heat  is  needed  in  ordinary  seasons. 
The  European  heaths  succeed  well  in  English  gardens,  only 
requiring  a  peaty  soil  and  sunny  situation  to  thrive  as  well  as  in 
their  native  localities:  E.  carnea,  mediterranea,  ciliaris,  iiagans, 
and  the  pretty  cross-leaved  heath  of  boggy  moors,  E.  Tetralix, 
are  among  those  most  worthy  of  cultivation.  The  beautiful  large- 
flowered  St  Dabeoc's  heath,  belonging  to  the  closely  allied  genus 
Dabeocia,  is  likewise  often  seen  in  gardens.  It  is  found  in  boggy 
heaths  in  Connemara  and  Mayo,  and  is  also  native  in  West 
France,  Spain  and  the  Azores. 

A  beautiful  work  on  heaths  is  that  by  H.  C.  Andrews,  containing 
coloured  engravings  of  nearly  300  species  and  varieties,  with  descrip- 

tions in  English  and  Latin  (4  vols.,  1802-1805). 

HEATHCOAT,  JOHN  (1783-1861),  English  inventor,  was  born 
at  Duffield  near  Derby  on  the  7th  of  August  1783.  During  his 
apprenticeship  to  a  framesmith  near  Lough  borough,  he  made 
an  improvement  in  the  construction  of  the  warp-loom,  so  as  to 
produce  mitts  of  a  lace-like  appearance  by  means  of  it.  He 
began  business  on  his  own  account  at  Nottingham,  but  finding 
himself  subjected  to  the  intrusion  of  competing  inventors  he 
removed  to  Hathern.  There  in  1808  he  constructed  a  machine 

capable  of  producing  an  exact  imitation  of  real  pillow-lace. 
This  was  by  far  the  most  expensive  and  complex  textile  apparatus 
till  then  existing;  and  in  describing  the  process  of  his  invention 

Heathcoat  said  in  1836,  "  The  single  difficulty  of  getting  the 
diagonal  threads  to  twist  in  the  allotted  space  was  so  great  that, 

if  now  to  be  done,  I  should  probably  not  attempt  its  accomplish- 
ment." Some  time  before  perfecting  his  invention,  which  he 

patented  in  1809,  he  removed  to  Loughborough,  where  he 
entered  into  partnership  with  Charles  Lacy,  a  Nottingham 
manufacturer;  but  in  1816  their  factory  was  attacked  by  the 
Luddites  and  their  3  5  lace  frames  destroyed.  The  damages 

were  assessed  in  the  King's  Bench  at  £10,000;  but  as  Heathcoat 
declined  to  expend  the  money  in  the  county  of  Leicester  he  never 
received  any  part  of  it.  Undaunted  by  his  loss,  he  began  at 
once  to  construct  new  and  greatly  improved  machines  in  an 
unoccupied  factory  at  Tiverton,  Devon,  propelling  them  by 

water-power  and  afterwards  by  steam.  His  claim  to  the  inven- 

tion of  the  twisting  and  traversing  lace  machine  was  disputed, 
and  a  patent  was  taken  out  by  a  clever  workman  for  a  similar 
machine,  which  was  decided  at  a  trial  in  1816  to  be  an  infringe- 

ment of  Heathcoat's  patent.  He  followed  his  great  invention  by 
others  of  much  ability,  as,  for  instance,  contrivances  for  orna- 

menting net  while  in  coutse  of  manufacture  and  for  making 
ribbons  and  platted  and  twisted  net  upon  his  machines,  improved 
yarn  spinning-frames,  and  methods  for  winding  raw  silk  from 
cocoons.  He  also  patented  an  improved  process  for  extracting 
and  purifying  salt.  An  offer  of  £10,000  was  made  to  him  in 
1833  for  the  use  of  his  processes  in  dressing  and  finishing  silk  nets, 
but  he  allowed  the  highly  profitable  secret  to  remain  undivulged. 
In  1832  he  patented  a  steam  plough.  Heathcoat  was  elected 
member  of  parliament  for  Tiverton  in  1832.  Though  he  seldom 
spoke  in  the  House  he  was  constantly  engaged  on  committees, 
where  his  thorough  knowledge  of  business  and  sound  judgment 
were  highly  valued.  He  retained  his  seat  until  1859,  and  after 
two  years  of  declining  health  he  died  on  the  i8th  of  January 
1861  at  Bolham  House,  near  Tiverton. 
HEATHCOTE,  SIR  GILBERT  (c.  1651-1733),  lord  mayor  of 

London,  belonged  to  an  old  Derbyshire  family  and  was  educated 

at  Christ's  College,  Cambridge,  afterwards  becoming  a  merchant 
in  London.  His  .trading  ventures  were  very  successful;  he 
was  one  of  the  promoters  of  the  new  East  India  company  and 
he  emerged  victorious  from  a  contest  between  himself  and  the 
old  East  India  company  in  1693;  he  was  also  one  of  the  founders 
and  first  directors  of  the  bank  of  England.  In  1 702  he  became 
an  alderman  of  the  city  of  London  and  was  knighted;  he  served 
as  lord  mayor  in  1711,  being  the  last  lord  mayor  to  ride  on  horse- 

back in  his  procession.  In  1700  Heathcote  was  sent  to  parlia- 
ment as  member  for  the  city  of  London,  but  he  was  soon  expelled 

for  his  share  in  the  circulation  of  some  exchequer  bills;  however, 
he  was  again  elected  for  the  city  later  in  the  same  year,  and 
he  retained  his  seat  until  1710.  In  1714  he  was  member  for 
Helston,  in  1722  for  New  Lymington,  and  in  1727  for  St 
Germans.  He  was  a  consistent  Whig,  and  was  made  a  baronet 
eight  days  before  his  death.  Although  extremely  rich,  Heath- 

cote's  meanness  is  referred  to  by  Pope;  and  it  was  this  trait 
that  accounts  largely  for  his  unpopularity  with  the  lower  classes. 
He  died  in  London  on  the  251)1  of  January  1733  and  was  buried 
at  Normanton,  Rutland,  a  residence  which  he  had  purchased 
from  the  Mackworths. 

A  descendant,  Sir  Gilbert  John  Heathcote,  Bart.  (1795-1867), 
was  created  Baron  Aveland  in  1856;  and  his  son  Gilbert  Henry, 
who  in  1888  inherited  from  his  mother  the  barony  of  Willoughby 
de  Eresby,  became  ist  earl  of  Ancaster  in  1892. 
HEATHEN,  a  term  originally  applied  to  all  persons  or  races 

who  did  not  hold  the  Jewish  or  Christian  belief,  thus  including 
Mahommedans.  It  is  now  more  usually  given  to  polytheistic 
races,  thus  excluding  Mahommedans.  The  derivation  of  the 
word  has  been  much  debated.  It  is  common  to  all  Germanic 

languages ;  cf .  German  Heide,  Dutch  heiden.  It  is  usually  ascribed 

to  a  Gothic  hafyi,  heath.  In  Ulfilas'  Gothic  version  of  the 
Bible,  the  earliest  extant  literary  monument  of  the  Germanic 
languages,  the  Syrophoenician  woman  (Mark  vii.  26)  is  called 

hafyno,  where  the  Vulgate  has  gentilis.  "  Heathen,"  i.e.  the 
people  of  the  heath  or  open  country,  would  thus  be  a  translation 
of  the  Latin  paganus,  pagan,  i.e.  the  people  of  the  pagus  or 
village,  applied  to  the  dwellers  in  the  country  where  the  worship 
of  the  old  gods  still  lingered,  when  the  people  of  the  towns  were 
Christians  (but  see  PAGAN  for  a  more  tenable  explanation  of  that 
term).  On  the  other  hand  it  has  been  suggested  (Prof.  S. 
Bugge,  Indo-German.  Forschungen,  v.  178,  quoted  in  the  New 
English  Dictionary)  that  Ulfilas  may  have  adopted  the  word 
from  the  Armenian  heianos,  i.e.  Greek  Wvrj,  tribes,  races,  the 
word  used  for  the  "  Gentiles  "  in  the  New  Testament.  Gentilis 

in  Latin,  properly  meaning  "  tribesman,"  came  to  be  used  of 
foreigners  and  non-Roman  peoples,  and  was  adopted  in  eccle- 

siastical usage  for  the  non-Christian  nations  and  in  the  Old 
Testament  for  non- Jewish  races. 
HEATHFIELD,  GEORGE  AUGUSTUS  ELIOTT,  BARON  (1717- 

1790),  British  general,  a  younger  son  of  Sir  Gilbert  Eliott,  Bart., 
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of  Stobs,  Roxburghshire,  was  born  on  the  25th  of  December 
1717,  and  educated  abroad  for  the  military  profession.  As  a 
volunteer  he  fought  with  the  Prussian  army  in  1735  and  1736, 
and  then  entered  the  Grenadier  Guards.  He  went  through  the 
war  of  the  Austrian  Succession,  and  was  wounded  at  Dettingen, 
rising  to  be  lieutenant-colonel  in  1 7  54.  In  1 7  59  he  became  colonel 
of  a  new  regiment  of  light  horse  (afterwards  the  isth  Hussars) 
and  became  well  known  for  the  efficiency  which  it  displayed  in 
the  subsequent  campaigns.  He  became  lieutenant-general  in 
1765.  In  1775  he  was  selected  to  be  governor  of  Gibraltar  (q.v.), 
and  it  is  in  connexion  with  his  magnificent  defence  in  the  great 
siege  of  1779  that  his  name  is  famous.  His  portrait  by  Sir 
Joshua  Reynolds  is  in  the  National  Gallery.  In  1787  he  was 
created  Baron  Heathfield  of  Gibraltar,  but  died  on  the  6th  of 
July  1790.  He  had  married  in  1748  the  heiress  of  the  Drake 
family,  to  which  Sir  Francis  Drake  belonged.  His  son,  the 
2nd  baron,  died  in  1813  and  the  peerage  became  extinct,  but 
the  estates  went  to  the  family  of  Eliott-Drake  (baronetcy  of 
1821)  through  his  sister. 
HEATING.  In  temperate  latitudes  the  climate  is  generally 

such  as  to  necessitate  in  dwellings  during  a  great  portion  of  the 
year  a  temperature  warmer  than  that  out  of  doors.  The  object 
of  the  art  of  heating  is  to  secure  this  required  warmth  with  the 
greatest  economy  and  efficiency.  For  reasons  of  health  it  may 
b«  assumed  that  no  system  of  heating  is  advisable  which  does 
not  provide  for  a  constant  renewal  of  the  air  in  the  locality 
warmed,  and  on  this  account  there  is  a  difficulty  in  treating  as 
separate  matters  the  subjects  of  heating  and  ventilation,  which 
in  practical  schemes  should  be  considered  conjointly.  (See 
VENTILATION). 

The  object  of  all  heating  apparatus  is  the  transference  of  heat 
from  the  fire  to  the  various  parts  of  the  building  it  is  intended 
to  warm,  and  this  transfer  may  be  effected  by  radiation,  by  con- 

duction or  by  convection.  An  open  fire  acts  by  radiation;  it 
warms  the  air  in  a  room  by  first  warming  the  walls,  floor,  ceiling 
and  articles  in  the  room, and  these  in  turn  warm  the  air.  There- 

fore in  a  room  with  an  open  fire  the  air  is,  as  a  rule,  less  heated 
than  the  walls.  In  many  forms  of  fireplaces  fresh  air  is  brought 
in  and  passed  around  the  back  and  sides  of  the  stove  before  being 
admitted  into  the  room.  A  closed  stove  acts  mainly  by  con- 

vection; though  when  heated  to  a  high  temperature  it  gives 
out  radiant  heat.  Windows  have  a  chilling  effect  on  a  room, 
and  in  calculations  extra  allowance  should  be  made  for  window 
areas. 

There  are  a  number  of  methods  available  for  adoption  in  the 
heating  of  buildings,  but  it  is  a  matter  of  considerable  difficulty 
to  suit  the  method  of  warming  to  the  class  of  building  to  be 
warmed.  Heating  may  be  effected  by  one  of  the  following 
systems,  or  installations  may  be  so  arranged  as  to  combine  the 
advantages  of  more  than  one  method:  open  fires,  closed  stoves, 

hot-air  apparatus,  hot  water  circulating  in  pipes  at  low  or  at  high 
pressure,  or  steam  at  high  or  low  pressure. 

The  open  grate  still  holds  favour  in  England,  though  in 
America  and  on  the  continent  of  Europe  it  has  been  superseded 

by  the  closed  stove.  The  old  form  of  open  fire  is 

tin".  certainly  wasteful  of  fuel,  and  the  loss  of  heat  up  the chimney  and  by  conduction  into  the  brickwork 
backing  of  the  stove  is  considerable.  Great  improvements, 
however,  have  been  effected  in  the  design  of  open  fireplaces, 
and  many  ingenious  contrivances  of  this  nature  are  now  in  the 
market  which  combine  efficiency  of  heating  with  economy  of 
fuel.  Unless  suitable  fresh  air  inlets  are  provided,  this  form 
of  stove  will  cause  the  room  to  be  draughty,  the  strong  current 
of  warm  air  up  the  flue  drawing  cold  air  in  through  the  crevices 
in  the  doors  and  windows.  The  best  form  of  open  fireplace  is 
the  ventilating  stove,  in  which  fresh  air  is  passed  around  the 
back  and  sides  of  the  stove  before  being  admitted  through 
convenient  openings  into  the  room.  This  has  immense  advantages 
over  the  ordinary  type  of  fireplace.  The  illustrations  show 
two  forms  of  ventilating  fireplace,  one  (fig.  i)  similar  in  appearance 
to  the  ordinary  domestic  grate,  the  other  (fig.  2)  with  descending 
smoke  flue  suitable  for  hospitals  and  public  rooms,  where  it 

might  be  fixed  in  the  middle  of  the  apartment.  The  fixing  of 
stoves  of  this  kind  entails  the  laying  of  pipes  or  ducts  from  the 
open  to  convey  fresh  air  to  the  back  of  the  stove. 

With  closed  stoves  much  less  heat  is  wasted,  and  consequently 
less  fuel  is  burned,  than  with  open  grates,  but  they  often  cause 
an  unpleasant  sensation  of  dryness  in  the  air,  and  the 
products  of  combustion  also  escape  to  some  extent, 
rendering  this  method  of  heating  not  only  unpleasant 
but  sometimes  even  dangerous.  The  method  in  Great  Britain 
is  almost  entirely  confined  to  places  of  public  assembly,  but  in 

FIG.  i. 
FIG.  2. 

America  and  on  the  continent  of  Europe  it  is  much  used  for 
domestic  heating.  If  the  flue  pipe  be  carried  up  a  considerable 
distance  inside  the  apartment  to  be  warmed  before  being  turned 
into  the  external  air,  practically  the  whole  of  the  heat  generated 
will  be  utilized.  Charcoal,  coke  or  anthracite  coal  are  the  fuels 
generally  used  in  slow  combustion  heating  stoves. 

Gas  fires,  as  a  substitute  for  the  open  coal  fire,  have  many 
points  in  their  favour,  for  they  are  conducive  to  cleanliness,  they 
need  but  little  attention,  and  the  heat  is  easily  controlled. 
On  the  other  hand,   they  may  give  off  unhealthy 
fumes  and  produce  unpleasant  odours.    They  usually 
take  the  form  of  cast  iron  open  stoves  fitted  with  a  number  of 
Bunsen  burners  which  heat  perforated  lumps  of  asbestos.    The 
best  form  of  stove  is  that  with  which  perfect  combustion  is 
most  nearly  attained,  and  to  which  a  pan  of  water  is  affixed  to 
supply  a  desirable  humidity  to  the  air,  the  gas  having  the  effect 
of  drying  the  atmosphere.     With  another  form  of  gas  stove 
coke  is  used  in  place  of  the  perforated  asbestos;  the  fire  is 
started  with  the  gas,  which,  when  the  coke  is  well  alight,  may 
be  dispensed  with,  and  the  fire  kept  up  with  coke  in  the  usual 
way. 

Electrical  heating  appliances  have  only  recently  passed  the 
experimental  stage;  there  is,  however,  undoubtedly  a  great 
future  for  electric  heating,  and  the  perfecting  of  the 
stove,  together  with  the  cheapening  of  the  electric 
current,  may  be  expected  to  result  in  many  of  the 
other  stoves  and  convectors  being  superseded.  Hitherto  the 
large  bill  for  electric  energy  has  debarred  the  general  use  of 
electrical  heating,  in  spite  of  its  numerous  advantages. 

Oils  are  powerful  fuels,  but  the  high  price  of  refined  petroleum , 
the  oil  generally  preferred,  precludes  its  widespread  use  for 
many  purposes  for  which  it  is  suitable.  In  small 
stoves  for  warming  and  for  cooking,  petroleum  presents  stoves 
some  advantages  over  other  fuels,  in  that  there  is  no 
chimney  to  sweep,  and  if  well  managed  no  unpleasant  fumes, 
and  the  stoves  are  easily  portable.  On  the  other  hand,  these 
stoves  need  a  considerable  amount  of  attention  in  filling,  trimming 
and  cleaning,  and  there  is  some  risk  of  explosion  and  damage  by 
accidental  leaking  and  smoking.  Crude  or  unrefined  petroleum 
needs  a  special  air-spray  pressure  burner  for  its  use,  and  this 
suffers  from  the  disadvantage  of  being  noisy.  Gas  and  oil 

radiators  would  be  more  properly  termed  "  convectors,"  since 
they  warm  mainly  by  converted  currents.  They  are  similar 
in  appearance  to  a  hot-water  or  steam  radiator,  and,  indeed, 
some  are  designed  to  be  filled  with  water  and  used  as  such. 
They  should  always  be  fitted  with  a  pan  of  water  to  supply  the 
necessary  humidity  to  the  warmed  air,  and  a  flue  to  carry  off 

any  disagreeable  fumes. 
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Heating  by  warmed  air,  one  of  the  oldest  methods  in  use, 
has  been  much  improved  by  attention  to  the  construction  of 

the  apparatus,  and  if  properly  installed  will  give  as 
good  effects  as  it  is  possible  to  obtain.  The  system 
is  especially  suitable  for  churches,  assembly  halls  and 

large  rooms.  A  stove  of  special  design  is  placed  in  a  chamber 
in  the  basement  or  cellar,  and  cold  fresh  air  is  passed  through 
it,  and  led  by  means  of  flues  to  the  various  apartments  for  dis- 

tribution by  means  of  easily  regulated  inlet  valves.  To  prevent 
the  atmosphere  from  becoming  unduly  dry  a  pan  of  water  is 
fitted  to  the  stove;  this  serves  to  moisten  the  air  before  it 
passes  into  the  distributing  flues.  If  each  distributing  flue  is 
connected  by  means  of  a  mixing  valve  with  a  cold-air  flue,  the 
warmth  of  the  incoming  air  can  be  regulated  to  a  nicety  (see 
VENTILATION). 

There  are  many  different  systems  of  heating  by  hot  water 

circulating  in  pipes.  The  oldest  and  best  known  is  the  "  two 

Low  P'Pe  "  svstem,  others  being  the  "  one  pipe  "  or  "  simple 
pressure  circuit,"  and  the  "  drop  "  or  "  overhead."  The  high 
hot  pressure  system  is  of  later  invention,  having  been 

first  put  to  practical  use  by  A.  M.  Perkins  in  1845. 
All  these  methods  warm  chiefly  by  means  of  convected  heat, 
the  amount  of  true  radiation  from  the  pipes  being  small.  The 
manner  in  which  the  circulation  of  hot  water  takes  place  in  the 
tubes  is  as  follows.  Fire  heats  the  water  in  a  boiler  from  the  top 

of  which  a  "  flow  "  pipe  communicates  with  the  rooms  to  be 
warmed  (fig.  3).  As  the  water  is  heated  it  becomes  lighter, 

r  rises  to  the  top  of  the  boiler, 
  /  and  passes  along   the  flow 

/coid  metir  pipe.  It  is  followed  by *""•""""  more  and  more  hot  water, 
and  so  travels  along  the  flow 
pipe,  which  is  rising  all  the 
time,  to  the  farthest  point 
of  the  circuit,  by  which 
time  it  has  in  aU  proba- 

bility cooled  considerably. 

From  this  point  the  "  re- 
turn "  pipe  drops,  usually  at 

the  same  rate  as  the  flow 

pipe  rises;  and  in  due  course 
the  water  reaches  its  start- 

ing point,  the  boiler,  and  is 
again  heated  and  again  cir- 

culated through  the  system. 
The  connexion  of  the  return 

pipe  is  made  with  the  lower 
part  of  the  boiler.  Branches 
may  be  made  from  the  main 
pipes  by  means  of  smaller 
pipes  arranged  in  the  same 
manner  as  the  mains,  the 

branch  flow  pipe  being  con- 
nected with  the  •  main  flow 

pipe  and  returning  into  the 
FIG.  3.  main  return.  To  obtain  a 

larger  heating  surface  than 
a  pipe  affords,  radiators  are  connected  with  the  pipes  where 

desired,  and  the  water  passing  through  them  warms  the  sur- 
rounding air. 

The  "  one  pipe "  system  (fig.  4)  acts  on  precisely  the 
same  principle,  but  in  place  of  two  pipes  being  placed 
in  adjacent  positions  one  large  main  makes  a  complete 

circuit  of  the  area  to  be  warmed,  starting  from  and  return- 
ing to  the  boiler,  and  from  this  main  flow  and  return  branches 

are  taken  and  connected  with  radiators  and  other  heating 
appliances. 

In  the  "  drop  "  or  "  overhead  "  system  (fig.  5)  a  rising  main 
is  taken  directly  from  the  boiler  to  the  topmost  floor  of  the 
building,  and  from  this  branches  are  dropped  to  the  lower  floors, 
and  connected  by  means  of  smaller  branches  to  radiators  or 
coils.  The  vertical  branches  descend  to  the  basement  and 

xui.  6 

f.  denotes  radiator 
V.       ,,       regulating  value 

generally  merge  in  a  single  return  pipe  which  is  connected  to 
the  lower  part  of  the  boiler. 

The  rate  of  circulation  in  the  ordinary  low  pressure  hot-water 
system  may  be  considerably  accelerated  by  means  of  steam 
injections.  The  water  after  being  heated  passes  into  a  circulating 

ft.  denotty  radiator 

V.        ..         regulating  Mint 

syttem 

FIG.  4. 

tank  into  which  steam  is  introduced;  this,  mixing  with  the  hot 
water,  gives  it  additional  motive  power,  resulting  in  a  faster 
circulation.  This  steam  condensing  adds  to  the  water  in  the 
pipe  and  naturally  causes  an  overflow,  which  is  led  back  to  the 
boiler  and  re-used.  In  districts  where  the  water  is  hard,  this 
arrangement  considerably  lengthens  the  life  of  the  boiler,  as 

E 

Alternative  method with  separate return  pipe 

X.  devotee  radiator 

V.        „       regulating  I 

FIG.  5. 

the  same  water  is  used  over  and  over  again,  and  no  fresh  deposit 
of  fur  occurs.  Owing  to  the  very  rapid  movement  and  the 
consequent  increased  rate  of  transmission  of  heat,  the  pipes  and 
radiators  may  be  reduced  in  size,  in  many  circumstances  a  very 
desirable  thing  to  achieve.  With  this  system  the  temperature 
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can  be  quickly  raised  and  easily  controlled.  If  the  weather  is 
mild,  a  moderate  heat  may  be  obtained  by  using  the  apparatus 
as  an  ordinary  hot  water  system,  and  shutting  off  the  steam 
injectors. 

The  cold-water  supply  and  expansion  tank  (fig.  3)  are  often 
combined  in  one  tank  placed  at  a  point  above  the  level  of  circula- 

tion. The  tank  should  be  of  a  size  to  hold  not  less  than  a 

twentieth  part  of  the  total  amount  of  water  held  in  the  system. 
The  automatic  inlet  of  cold  water  to  the  hot  water  system  from 
the  main  house  tank  or  other  source  is  controlled  by  a  ball  valve, 
which  is  so  fixed  as  to  allow  the  water  to  rise  no  more  than  an 
inch  above  the  bottom  of  the  tank,  thus  leaving  the  remainder 
of  the  space  clear  for  expansion.  An  overflow  is  provided, 
discharging  into  the  open  air  to  allow  the  water  to  escape  should 
the  ball  valve  become  defective. 

The  "  Perkins  "  or  "  small  bore  high  pressure  "  system 
(fig.  6)  has  many  advantages,  for  it  is  safe,  the  boiler  is  small 
High  and  is  easily  managed,  the  temperature  is  well  under 
pressure  control  and  may  be  regulated  to  suit  the  changing 

.  weather,  and  the  small  pipes  present  a  neat  appearance 
in  a  room.  The  whole  system  is  constructed  of  wrought 

iron  pipe  of  small  diameter,  strong  enough  to  resist  a  testing 
pressure  of  2000  to  2500  Ib  per  sq.  in.  The  boiler  consists  of 

similar  pipe  coiled  up  to  form 
a  fire-box,  inside  which  the 
furnace  is  lighted.  The  coil 
's  encased  with  firebricks 

and  brickwork,  and  the 
smoke  from  the  fire  is  carried 

off  by  a  flue  in  the  ordinary 
way-  Tne  flow  PiPe  of  similar 

:;  iron*  o/«ntw  section  (usually  having  an 
internal  diameter  of  about  i 

in.,  the  metal  being  nearly  \  in. 
thick)  continues  from  the  top 

of  the  coil,  and  after  travel- 
ling round  the  various  apart- 

ments returns  to,  and  is 
connected  with,  the  lowest 
part  of  the  boiler  coil.  The 
joints  take  a  special  form  to 
enable  them  to  withstand  the 

great  strain  to  which  they 
are  subjected  (fig.  7).  One 
end  of  a  pipe  is  finished  flat, 
the  end  of  the  other  pipe 

being  brought  to  a  conical 
edge.  On  one  end  also  a 
right-handed,  and  on  the 
other  a  left-handed,  screw- 
thread  is  turned.  A  coupling 
collar,  tapped  in  the  same 

manner,  is  screwed  on,  and  causes  the  conical  edge  to  impress 
itself  tightly  on  the  flat  end,  giving  a  sound  and  lasting  joint. 
The  system  is  hermetically  sealed  after  being  pumped  full  of 
water,  an  expansion  chamber  in  the  shape  of  a  pipe  of  larger 
dimensions  being  provided  at  the  top  of  the  system  above 
the  highest  point  of  circulation.  Upon  the  application  of  heat 

to  the  fire-box  coil  the  water 
naturally  expands  and  forces  its 
way  up  into  the  expansion 
chamber;  but  there  it  encounters 
the  pressure  of  the  confined  air, 
and  ebullition  is  consequently 
prevented.  Thus  at  no  time 
can  steam  form  in  the  system. 

This  system  is  trustworthy  and  safe  in  working.  The  smallness 
of  the  pipes  renders  it  liable  to  damage  by  frost,  but  this  accident 
may  be  prevented  by  always  keeping  in  frosty  weather  a  small 
fire  in  the  furnace.  If  this  course  is  inconvenient,  some  liquid 

of  low  freezing-point,  such  as  glycerine,  may  be  mixed  with  the 
water. 

C.   cftnotes  radtrttincj  coll 
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FIG.  6. 

FIG.  7. 

For  large  public  buildings,  factories,  &c.,  heating  by  steam 
is  generally  adopted  on  account  of  the  rapidity  with  which  heat 
is  available,  and  the  great  distance  from  the  boiler  at 
which  warming  is  effected.    In  the  case  of  factories      Bating 
the  exhaust  steam  from  the  engines  used  for  driving 
the  working  machinery  is  made  use  of  and  forms  the  most 
economical   method   of   heating   possible.     There   are   several 

different    systems   of   heating   by   steam — low   pressure,    high 
pressure  and  minus  pressure. 

In  the  low  pressure  two  pipe  system  the  flow  pipe  is  carried 
to  a  sufficient  height  directly  above  the  boiler  to  allow  of  its 
gradual  fall  to  a  little  beyond  the  most  distant  point  at  which 
connexion  is  to  be  made  with  the  return  pipe,  which  thence 
slopes  towards  the  boiler.  Branches  are  taken  off  the  flow  pipe, 
and  after  circulating  through  coils  or  radiators  are  connected 

with  the  return  pipe.  In  a  well-proportioned  system  the  pres- 
sure need  not  exceed  2  or  3  Ib  per  sq.  in.  for  excellent 

results  to  be  obtained.  The  one-pipe  system  is  similar  in  prin- 
ciple, the  pipe  rising  to  its  greatest  height  above  the  boiler 

and  being  then  carried  around  as  a  single  pipe  falling  all  the 
while.  It  resembles  in  many  points  the  one-pipe  low  pressure 
hot-water  system.  Radiators  are  fed  directly  from  the  main. 
Where,  as  in  factories  or  workshops,  there  are  already  in-stalled 
engines  working  at  a  high  steam  pressure,  say  120  to  180  Ib  per 
sq.  in.,  a  portion  of  the  steam  generated  in  the  boilers  may  be 
utilized  for  heating  by  the  aid  of  a  reducing  valve.  The  steam 
is  passed  through  the  valve  and  emerges  at  the  pressure  required 
generally  from  3  Ib  upwards.  It  is  then  used  for  one  of  the 
systems  described  above. 

High-pressure  steam-heating,  compared  with  the  heating  by 
low  pressure,  is  little  used.  The  principles  are  the  same  as  those 

applied  to  low-pressure  work,  but  all  fittings  and  appliances 
must,  of  course,  be  made  to  stand  the  higher  strain  to  which 
they  are  subjected. 

The  "  minus  pressure "  steam  system,  sometimes  termed 
"  atmospheric  "  or  "  vacuum,"  is  of  more  recent  introduction 
than  those  just  described.  It  is  certainly  the  most  scientific 
method  of  steam-heating,  and  heat  can  be  made  to  travel  a 
greater  distance  by  its  aid  than  by  any  other  means.  The  heat 
of  the  pipes  is  great,  but  can  be  easily  regulated.  The  system 
is  economical  in  fuel,  but  needs  skilled  attendance  to  keep  the 
appliances  and  fittings  in  order.  The  steam  is  introduced  into 
the  pipes  at  about  the  pressure  of  the  atmosphere,  and  is  sucked 
through  the  system  by  means  of  a  vacuum  pump,  which  at  the 
same  operation  frees  the  pipes  from  air  and  from  condensation 
water.  This  pumping  action  results  in  an  extremely  rapid 
circulation  of  the  heating  agent,  enabling  long  distances  to  be 
traversed  without  much  loss  of  heat. 

Compared  with  heating  by  hot  water,  steam-heating  requires 
less  piping,  which,  further,  may  be  of  much  smaller  diameter 
to  attain  a  similar  result,  because  of  the  higher  temperature 
of  the  heat  yielding  surface.  A  drawback  to  the  use  of  steam 
is  the  fact  that  the  high  temperature  of  the  pipes  and  radiators 
attracts  and  spreads  a  great  deal  of  dust.  There  is  also  a  risk 
that  woodwork  near  the  pipes  may  warp  and  split.  The  apparatus 
needs  constant  attention,  since  neglect  in  stoking  would  result 
in  stopping  the  generation  of  steam,  and  the  whole  system 
would  almost  immediately  cool.  To  regulate  the  heat  it  is 
necessary  either  to  instal  a  number  of  small  radiators  or  to 
divide  the  radiators  into  sections,  each  section  controlled  by 
distinct  valves;  steam  may  then  be  admitted  to  all  the  sections 
of  the  radiator  or  to  any  less  number  of  sections  as  desired. 
In  a  hot-water  system  the  heat  is  given  off  at  a  lower  temperature 
and  is  consequently  more  agreeable  than  that  yielded  by  a 

steam-heating  apparatus.  The  joint  most  commonly  used  for 

hot-water  pipes  is  termed  the  "  rust  "  joint,  which  is  cheap  to 
make,  but  unfortunately  is  inefficient.  The  materials  required 
are  iron  borings,  sal-ammoniac  and  sulphur;  these  are  mixed 
together,  moistened  with  water,  and  rammed  into  the  socket, 
which  is  previously  half  filled  with  yarn,  well  caulked.  The 
materials  mixed  with  the  iron  borings  cause  them  to  rust  into  a 
solid  mass,  and  in  doing  so  a  slight  expansion  takes  place.  On 
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this  account  it  is  necessary  to  exercise  some  skill  in  forming  the 
joint,  or  the  socket  of  the  pipe  will  be  split;  numbers  of  pipes 
are  undoubtedly  spoilt  in  this  way.  Suitable  proportions  of 
materials  to  form  a  rust  joint  are  90  parts  by  weight  of  iron 
borings  well  mixed  with  2  parts  of  flowers  of  sulphur,  and  i 

part  of  powdered  sal-ammoniac.  Another  joint,  less  rigid  but 
sound  and  durable,  is  made  with  yarn  and  white  and  red  lead. 
The  white  and  red  lead  are  mixed  together  to  form  a  putty,  and 
are  filled  into  the  socket  alternately  with  layers  of  well-caulked 
yarn,  starting  with  yarn  and  finishing  off  with  the  lead  mixture. 

Iron  expands  when  heated  to  the  temperature  of  boiling 

water  (212°  F.)  about  i  part  in  900,  that  is  to  say,  a  pipe 
100  ft.  long  would  expand  or  increase  in  length  when 
heated  to  this  temperature  about  i^  in.,  an  amount 
which  seems  small  but  which  would  be  quite  sufficient 

to  destroy  one  or  more  of  the  joints  if  provision  were  not  made 
to  prevent  damage.  The  amount  of  expansion  increases  as  the 

temperature  is  raised;  at  340°  F.  it  is  2j  in. 
in  100  ft.  With  wrought  iron  pipes  bends 
may  be  arranged,  as  shown  in  fig.  8,  to  take 
up  this  expansion.  With  cast  iron  pipe  this 
cannot  be  done,  and  no  length  of  piping  over 
40  ft.  should  be  without  a  proper  expansion 
joint.  The  pipes  are  best  supported  on  rollers 
which  allow  of  movement  without  straining 
the  joints. 

There  are  several  joints  in  general  use  for  the 
best  class  of  work  which  are  formed  with  the  aid  of  india-rubber 
rings  or  collars,  any  expansion  being  divided  amongst  the  whole 
number  of  joints.  In  the  rubber  ring  joint  an  india-rubber  ring  is 
used  ;  slightly  less  in  diameter  than  the  pipe.  The  rubber  is  circular 
in  section,  and  about  5  in.  thick,  and  is  stretched  on  the  extreme 
end  of  a  pipe  which  is  then  forced  into  the  next  socket.  This 
joint  is  durable,  secure  and  easily  made;  it  allows  for  expansion 
and  by  its  use  the  risk  of  pipe  sockets  being  cracked  is  avoided. 

It  is  much  used  for  greenhouse  heating  works.  Richardson's 

FIG.  8. 
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patent  joint  (fig.  9)  is  a  good  form  of  this  class  of  joint.  The 

pipes  have  specially  shaped  ends  between  which  a  rubber  collar 

is  placed,  the  joint  being  held  together  by  clips.  The  result 

is  very  satisfactory  and  will  stand  heavy  water  pressure. 

Messenger's  joint  (fig.  10)  is  designed  to  allow  more  freedom  of 
expansion  and  at  the  same  time  to  withstand  considerable 

pressure;  one  loose  cast  iron  collar  is  used,  and  another  is 
formed  as  a  socket  on  the  end  of  the  pipe  itself.  One  end  of 

each  pipe  is  plain,  so  that  it  may  be  cut  to  any  desired  length; 

pipes  with  shaped  ends  •  obviously must  be  obtained  in  the  exact  lengths 

required.  Jones's  expansion  joint 
(fig.  n)  is  somewhat  similar  to 

Messenger's  but  it  is  not  capable 
of  withstanding  so  great  a  pressure. 
In  this  case  both  collars  of  cast 
iron  are  loose. 

Radiators  (really  convectors)  were  in  their  primitive  design 
coils  of  pipe,  used  to  give  a  larger  heating  area  than  the  single 

pipe  would  afford.  They  are  now  usually  of  special 

''  design,  and  may  be  divided  into  three  classes — indirect 
radiators,  direct  radiators  and  direct  ventilating  radiators. 
Indirect  radiators  are  placed  beneath  the  floor  of  the  apartment 
to  be  heated  and  give  off  heat  through  a  grating.  This  method 
is  frequently  adopted  in  combined  schemes  of  heating  and 
ventilating;  the  fresh  air  is  warmed  by  being  passed  over  their 
surfaces  previously  to  being  admitted  through  the  gratings  into 
the  room.  Direct  radiators  are  a  development  of  the  early  coil 
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of  pipe;  they  are  made  in  various  types  and  designs  and  are 
usually  of  cast  iron.  Ventilating  radiators  are  similar,  but  have 
an  inlet  arrangement  at  the  base  to  allow  external  air  to  pass 
over  the  heating  surface  before  passing  out  through  the  perfora- 

tions. Radiators  should  not  be  fixed  directly  on  to  the  main 
heating  pipe,  but  always  on  branches  of  smaller  diameter  leading 
from  the  flow  pipe  to  one  end  of  the  radiator  and  back  to  the 
main  return  pipe  from  the  other  end;  they  may  then  be  easily 
controlled  by  a  valve  placed  on  the  branch  from  the  flow  pipe. 
To  each  radiator  should  be  fitted  an  air  tap,  which  when  opened 
will  permit  the  escape  of  any  air  that  has  accumulated  in  the 
coil;  otherwise  free  circulation  is  impossible,  and  the  full 
benefit  of  the  heat  is  not  obtained. 

A  plentiful  supply  of  hot  water  is  a  necessity  in  every  house 
for  domestic  and  hygienic  purposes.  In  small  houses  all  require- 

ments may  be  satisfied  with  a  boiler  heated  by  the 
kitchen  fire.  For  large  buildings  where  large  quantities 
of  hot  water  are  used  an  independent  boiler  of  suitable 
size  should  be  installed.  Every  installation  is  made 
up  of  a  boiler  or  other  water  heater,  a  tank  or  cylinder  to  contain 
the  water  when  heated,  and  a  cistern  of  cold  water,  the  supply 
from  which  to  the  system  is  regulated  automatically  by  a  ball 
valve.  These  containers,  proportioned  to  the  required  supply 
of  hot  water,  are  connected  with  each  other  by  means  of  pipes, 

a  "  flow "  and  a  "  return "  connecting  the  boiler  with  the 
cylinder  or  tank  (fig.  12).  The  flow  pipe  starts  from  the  top 
of  the  boiler  and  is  connected  near  the  top  of  the  cylinder,  the 
return  pipe  joining  the 

lower  portions  of  the  -  WOPCOC*. cylinder  and  boiler.  The 
supply  from  the  cold  water 
cistern  enters  the  bottom 
of  the  cylinder,  and  thence 

travels  by  way  of  the  re- 
turn pipe  to  the  boiler, 

where  it  is  heated,  and 
back  through  the  flow 

pipe  to  the  cylinder,  which 
is  thus  soon  filled  with  hot 
water.  A  flow  pipe  which 
serves  also  for  expansion 
is  taken  from  the  top  of 
the  cylinder  to  a  point 
above  the  cold  -  water 

supply  and  turned  down 
to  prevent  the  ingress  of 
dirt.  From  this  pipe  at 
various  points  are  taken 
the  supply  pipes  to  baths,  pIG  I2 
lavatories,  sinks  and  other 
appliances.  It  will  be  observed  that  in  fig.  12  the  cylinder 
is  placed  in  proximity  to  the  boiler;  this  is  the  usual  and 
most  effective  method,  but  it  may  be  placed  some  distance 

away  if  desired.  The  tank  system  is  of  much  earh'er  date  than 
this  cylinder  system,  and  although  the  two  resemble  each  other 
in  many  respects,  the  tank  system  is  in  practice  the  less  effective. 
The  tank  is  placed  above  the  level  of  the  topmost  draw  off,  and 
often  in  a  cupboard  which  it  will  warm  sufficiently  to  permit 
of  its  being,  used  as  a  linen  airing  closet.  An  expansion  pipe  is 
taken  from  the  top  of  the  tank  to  a  point  above  the  roof.  All 
draw  off  services  are  taken  off  from  the  flow  pipe  which  connects 
the  boiler  with  the  tank.  This  method  differs  from  that  adopted 

in  the  cylinder  system,  where  all  services  are  led  from  the  top 
of  the  cylinder.  A  suitable  proportion  between  the  size  of  the 

tank  or  cylinder  and  that  of  the  boiler  is  8  or  10  to  i.  Water 

may  also  be  heated  by  placing  a  coil  of  steam  or  high-pressure 
hot- water  pipes  in  a  water  tank  (fig.  6),  the  water  heated  in  this 

way  circulating  in  the  manner  already  described.  An  alternative 

plan  is  to  pass  the  water  through  pipes  placed  in  a  steam  chest. 

Cylinders,  tanks  and  independent  boilers  should  be  encased 

in  a  non-conducting  material  such  as  silicate  cotton,  thick  felt 

or  asbestos  composition.  The  two  first  mentioned  are  affixed 

Iraq 
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Boilers. 

FIG.  13. 

heating. 

by  means  of  bands  or  straps  or  stitched  on;  the  asbestos  is  laid 
on  in  the  form  of  a  plaster  from  2  to  6  in.  thick. 

Taps  to  baths  and  lavatories  should  be  connected  to  the  main 
services  by  a  flow  and  return  pipe  so  that  hot  water  is  constantly 
flowing  past  the  tap,  thus  enabling  hot  water  to  be  obtained 
immediately.  Frequently  a  single  pipe  is  led  to  the  tap,  but  the 
water  in  this  branch  cools  and  must  therefore  be  drawn  off  before 
hot  water  can  be  obtained. 

Two  classes  of  boilers  are  chiefly  used  in  hot-water  heating 
installations,  viz.  those  heated  by  the  fire  of  the  kitchen  range, 

and  those  heated  separately  or  independently.  Of 
the  first  class  there  are  two  varieties  in  common  use  — 

a  form  of  "  saddle  "  boiler  (fig.  13)  and  the  "  boot  "  boiler 
(fig.  14).  Independent  boilers  are  made  in  every  conceivable 

size  and  form  of  construction,  and  many  of 
them  are  capable  of  doing  excellent  work.  In 
the  choice  of  a  boiler  of  this  description  it 
should  be  remembered  that  rapid  heating, 
economical  combustion  of  fuel,  and  facilities 
for  cleaning,  are  requisites,  the  absence  of 
any  of  which  considerably  lowers  the  efficiency 
of  the  apparatus.  Boilers  set  in  brickwork 
are  sometimes  used  in  domestic  work,  although 
they  are  more  favoured  for  horticultural 

The  shape  mostly  used  is  the  "  saddle  "  boiler,  or 
some  variation  upon  this  very  old  pattern.  The  coiled  pipe  fire- 

box of  the  high-pressure  hot-water  system  previously  described 
may  be  also  classed  with  boilers. 

A  notable  feature  of  modern  boiler  construction  is  the  mode  of 

building  the  apparatus  of  cast  iron  in  either  horizontal  or  vertical 
sections.  Both  the  types  intended  to  be  set  in  brickwork  and 
those  working  independently  are  formed  on  the  sectional 
principle,  which  has  many  good  points.  The  parts  are  easy  of 
transport  and  can  be  handled  without  difficulty  through  narrow 
doorways  and  in  confined  situations.  The  size  of  the  boiler  may 
be  increased  or  diminished  by  the  addition  or  subtraction  of  one 
or  more  sections;  these,  being  simple  in  design,  are  easily  fitted 
together,  and  should  a  section  become  defective  it  is  a  simple 
matter  to  insert  a  new  one  in  its  place.  Should  a  defect  occur 
with  a  wrought  iron  boiler  it  is  usually  necessary  for  the  purpose 

of  repair  to  disconnect  and  remove  the 
whole  apparatus,  the  heating  system  of 
which  it  forms  a  part  being  in  the 
meantime  useless.  In  a  type  built  with 
vertical  sections  each  division  is  complete 
in  itself,  and  is  not  directly  connected 
with  the  next  section,  but  communicates 

I  with  flow  and  return  drums.  A  defective 
section  may  thus  be  left  in  position  and 
stopped  off  by  means  of  plugs  from  the 
drums  until  it  is  convenient  to  fit  a  new 

one  in  its  place.  A  boiler  with  horizontal 
sections  is  shown  in  fig.  15;  it  will  be 

seen  that  each  of  the  upper  sections  has  a  number  of  cross 
waterways  which  form  a  series  of  gratings  over  the  fire-box 
and  intercept  most  of  the  heat  generated,  effecting  great 
economy  of  fuel. 

In  the  ordinary  working  of  a  hot-water  apparatus  the  expansion 
pipe  already  referred  to  will  prevent  any  overdue  pressure 

occurring  in  the  boiler;  should,  however,  the  pipes 
become  blocked  in  any  way  while  the  apparatus  is 
in  use,  or  the  water  in  them  become  frozen,  the  lighting 

of  the  fire  would  cause  the  water  to  expand,  and  having  no  outlet 
it  would  in  all  probability  burst  the  boiler.  To  prevent  this  a 

safety  valve  should  be  fitted  on  the  top  of  the  boiler,  or  be  con- 
nected thereto  with  a  large  pipe  so  as  to  be  visible.  The  valve 

may  be  of  the  dead  weight  (fig.  16),  lever  weight,  spring  (fig.  17) 
or  diaphragm  variety.  The  three  first  named  are  largely  used. 
In  the  diaphragm  valve  a  thin  piece  of  metal  is  fixed  to  an  outlet 
from  the  boiler,  and  when  a  moderate  pressure  is  exceeded  this 
gives  way,  allowing  the  water  and  steam  to  escape. 

Fusible  plugs  are  little  used;  they  consist  of  pieces  of  softer 

FIG.  14. 

metal  inserted  on  the  side  of  the  boiler,  which  melt  should  the 
heat  of  the  water  rise  above  a  certain  temperature. 

A  "  Geyser  "  is  a  very  convenient  form  of  apparatus  for  heat- 
ing a  quantity  of  water  in  a  short  time.  A  water  pipe  of  copper 

or  wrought  iron  is  passed  through  a  cylinder  in  which  Qe  Kn 
gas  or  oil  heating  burners  are  placed.  The  piping 
takes  a  winding  or  zigzag  course,  and  by  the  time  the  outlet  is 
reached,  the  water  it  contains  has  reached  a  high  temperature. 

//„»  pip. 

Flo,  ata. 

FIG.  15. 

By  this  means  a  continuous  stream  of  hot  water  is  obtained, 
greater  or  smaller  in  proportion  to  the  size  and  power  of  the 
apparatus.  The  improved  types  of  gas  geysers  are  provided 
with  a  single  control  to  both  gas  and  water  supplies,  with  a 

small  "  pilot  "  burner  to  ignite  the  gas.  A  flue  should  in  all  cases 
be  provided  to  carry  off  the  fumes  of  the  fuel. 

In  districts  where  the  water  is  of  a  "  hard  nature,"  that  is, 
contains  bicarbonate  of  lime  in  solution,  the  interior  of  the 
boiler,  cylinders,    tanks   and   pipes   of   a   hot   water 

system  will  become  incrusted  with  a  deposit  of  lime     JJJJJJ1 
which  is  gradually  precipitated  as  the  water  is  heated 

to    boiling    point.     With    "  very    hard "    water    this    deposit 
may  require   removal  every   three   months;   in  London   it   is 
usual  to  clean  out  the  boiler  every  six  months  and  the  cylinders 
and  tanks  at  longer  intervals.     For  this 
purpose  manlids  must  be  provided  (figs. 
13  and  14),  and  pipes  should  be  fitted 
with  removable  caps  at  the  bends  to 
allow  for  periodical  cleaning.     The  lime 

deposit  or  "  fur  "  is  a  poor  conductor  of 
heat,  and  it  is  therefore  most  detrimental 
to  the  efficiency  of  the  system  to  allow 
the  interior  of  the  boiler  or  any  other 
portion  to  become  furred  up.     Further,  if 
not  removed,  the  fur  will  in  a  short  time 

FIG.  16.     FIG.  17. 

bring  about  a  fracture  in'the  boiler.  The  use  of  soft  water  entails 
a  disadvantage  of  another  character — that  of  corroding  iron  and 

lead  work,  soft  water  exercising  a  very  vigorous  chemical  action 



HEAVEN— HEBBEL 

165 

upon  these  metals.     In  districts  supplied  with  soft  water,  copper 
should  be  employed  to  as  large  an  extent  as  possible. 

The  table  given  below  will  be  useful  in  calculating  the  size  of  the 
radiating  surface  necessary  to  raise  the  temperature  to  the  extent 

required  when  the  external  air  is  at  freezing  point  (32°  Fahr.): — 

Description  of  Building 
to  be  heated. 

Temperature 
required. 

Cubic  Feet  of  Air  heated  by 
I  sq.  ft.  of  Radiator  or 

Pipe  Surface. 
Low  Pressure 

Water. 
Low  Pressure 

Steam. 

Dwelling  rooms           
Schools         
Churches  and  chapels     .... 
Offices  and  shops      .        .                .        . 
Public  halls,  workshops,  waiting-rooms 
Warehouses,  stores           .... 

55°-6o° 

60° 

55°-6o° 

55°-6o° 

55°
 

50^
-55

° 

85-90 

90-100 
IOO-I2O I2O-I25 

130-150 

I4O-I6O 

115-125 

120-130 

135-160 

160-170 

175-200 190-220 

In  closing  this  account  of  heating  and  the  practical  methods 
of  application  of  heat,  an  example  may  be  mentioned  to  show 

the  great  capabilities  of  a  carefully  planned  system. 

steam  fa  tne  cjty  of  Lockport  m  New  York  state,  America, 

*Lockport.  an  interesting  example  of  the  direct  application  of steam-heating  on  a  large  scale  has  been  carried  out 
under  the  direction  of  Mr  Birdsill  Holly  of  that  city.  Houses 
within  a  radius  of  3  m.  from  the  boiler  house  are  supplied  with 
superheated  steam  at  a  pressure  of  35  Ib  to  the  in.  The  mains, 
the  largest  of  which  are  4  in.  in  diameter,  and  the  smallest 
2  in.,  are  wrapped  in  asbestos,  felt  and  other  non-conducting 
materials,  and  are  placed  in  wooden  tubes  laid  under  ground 
like  water  and  gas  pipes.  The  house  branches  pipes  are  15  in. 
in  diameter,  and  f-in.  pipes  are  used  inside  the  houses.  The 
steam  is  employed  for  warming  apartments  by  means  of  pipe 
radiators,  for  heating  water  by  steam  injections,  and  for  all 
cooking  purposes.  The  steam  mains  to  the  houses  are  laid  by 
the  supply  company;  the  internal  .pipes  and  fittings  are  paid 
for  or  rented  by  the  occupier,  costing  for  an  installation  from 
£30  for  an  ordinary  eight-roomed  house  to  £100  or  more  for 
larger  buildings.  With  the  success  of  this  undertaking  in  view 
it  is  a  matter  of  wonder  that  the  example  set  in  this  instance 
has  not  been  adopted  to  a  much  greater  extent  elsewhere. 

The  principal  publications  on  heating  are:  Hood,  Practical  Treatise 
on  Warming  Buildings  by  Hot  Water;  Baldwin,  Hot  Water  Heating 
and  Fittings;  Baldwin,  Steam  Heating  for  Buildings;  Billings, 
Ventilation  and  Heating;  Carpenter,  Heating  and  Ventilating 
Buildings;  Jones,  Heating  by  Hot  Water,  Ventilation  and  Hot  Water 
Supply;  Dye,  Hot  Water  Supply.  Q.  BT.) 

HEAVEN  (O.  Eng.  hefen,  heofon,  heofone;  this  word  appears 
in  O.S.  hevan;  the  High.  Ger.  word  appears  in  Ger.  Himmel, 
Dutch  hemel;  there  does  not  seem  to  be  any  connexion  between 
the  two  words,  and  the  ultimate  derivation  of  the  word  is 

unknown;  the  suggestion  that  it  is  connected  with  "  to  heave,  " 
in  the  sense  of  something  "  lifted  up,"  is  erroneous),  properly 
the  expanse,  taking  the  appearance  of  a  domed  vault  above  the 
earth,  in  which  the  sun,  moon,  planets  and  stars  seem  to  be  placed, 
the  firmament;  hence  also  used,  generally  in  the  plural,  of  the 

space  immediately  above  the  earth,'  the  atmospheric  region 
of  winds,  rain,  clouds,  and  of  the  birds  of  the  air.  The  heaven 
and  the  earth  together,  therefore,  to  the  ancient  cosmographers, 
and  still  in  poetical  language,  make  up  the  universe.  In  the 
cosmogonies  of  many  ancient  peoples  there  was  a  plurality  of 
heavens,  probably  among  the  earlier  Hebrews,  the  idea  being 
elaborated  in  rabbinical  literature,  among  the  Babylonians  and 
in  Zoroastrianism.  The  number  of  these  heavens,  the  higher 
transcending  the  lower  in  glory,  varied  from  three  to  seven. 
Heaven,  as  in  the  Hebrew  shamayim,  the  Greek  o&pawfc,  the 
Latin  caelum,  is  the  abode  of  God,  and  as  such  in  Christian 
eschatology  is  the  place  of  the  blessed  in  the  next  world  (see 
ESCHATOLOGY  and  PARADISE). 

HEBBEL,  CHRISTIAN  FRIEDRICH  (1813-1863),  German 
poet  and  dramatist,  was  born  at  Wesselburen  in  Ditmarschen, 
Holstein,  on  the  i8th  of  March  1813.  Though  only  the  son  of  a 
poor  bricklayer,  he  early  showed  a  talent  for  poetry,  which  was 

first  displayed  to  the  world  by  the  publication,  in  the  Hamburg 
Modezeitung,  of  verses  which  he  had  sent  to  Amalie  Schoppe 

(1791-1858),  a  then  popular  journalist  and  author  of  nursery 
tales.  Through  the  kindness  of  this  lady,  who  interested  several 
of  her  friends  on  his  behalf,  he  was  enabled  to  go  to  Hamburg 

and  there  prepare  himself  for  the  university. 
A  year  later  he  went  to  Heidelberg  to  study 
law,  but  finding  this  uncongenial  he  passed 
on  to  the  university  of  Munich,  where  he 
devoted  himself  to  philosophy,  history  and 
literature.  In  1839  Hebbel  left  Munich  and 
wandered  back  to  Hamburg  on  foot,  where 
he  resumed  his  relations  with  Elsie  Lensing, 
whose  self-sacrificing  assistance  had  helped 
him  over  the  darkest  days  in  Munich.  In 
the  same  year  he  wrote  his  first  tragedy 
Judith  (published  1841),  which  in  the 
following  year  was  performed  in  Hamburg 

and  Berlin  and  made  his  name  known  throughout  Germany. 
In  1840  he  wrote  the  tragedy  Genoveva,  and  the  following  year 
finished  a  comedy,  Der  Diamant,  which  he  had  begun  at  Munich, 
In  1842  he  visited  Copenhagen,  where  he  obtained  from  the 
king  of  Denmark  a  small  travelling  studentship,  which  enabled 
him  to  spend  some  time  in  Paris  and  two  years  (1844-1846)  in 

Italy.  In  Paris  he  wrote  his  fine  "  tragedy  of  common  life," 
Maria  Magdalene  (1844).  On  his  return  from  Italy  Hebbel 
met  at  Vienna  two  Polish  noblemen,  the  brothers  Zerboni  di 
Sposetti,  who  in  their  enthusiasm  for  his  genius  urged  him  to 
remain,  and  supplied  him  with  the  means  to  mingle  in  the  best 
intellectual  society  of  the  Austrian  capital.  The  unwonted 
life  of  ease  had  its  effect.  The  old  precarious  existence  became 
a  horror  to  him,  he  made  a  deliberate  breach  with  it  by  marrying 
(in  1846)  the  beautiful  and  wealthy  actress  Christine  Enghaus, 
ruthlessly  sacrificing  the  girl  who  had  given  up  all  for  him  and 

who  remained  faithful  till  her  death,  on  the  ground  that  "  a 
man's  first  duty  is  to  the  most  powerful  force  within  him,  that 
which  alone  can  give  him  happiness  and  be  of  service  to  the 

world":  in  his  case  the  poetical  faculty,  which  would  have 
perished  " in  the  miserable  struggle  for  existence."  This  "deadly 
sin,"  which,  "  if  peace  of  conscience  be  the  test  of  action,"  was, 
he  considered,  the  best  act  of  his  life,  established  his  fortunes. 
Elise,  however,  still  provided  useful  inspiration  for  his  art.  As 
late  as  1855,  shortly  after  her  death,  he  wrote  the  little  epic 
Mutter  und  Kind,  intended  to  show  that  the  relation  of  parent 
and  child  is  the  essential  factor  which  makes  the  quality  of 
happiness  among  all  classes  and  under  all  conditions  equal. 
Long  before  this  Hebbel  had  become  famous.  German  sovereigns 
bestowed  decorations  upon  him;  and  in  foreign  capitals  he 
was  f£ted  as  the  greatest  of  living  German  dramatists.  From 
the  grand-duke  of  Saxe- Weimar  he  received  a  flattering  invitation 
to  take  up  his  residence  at  Weimar,  where  several  of  his  plays 
were  first  performed.  He  remained,  however,  at  Vienna  unyi 
his  death  on  the  i3th  of  December  1863. 

Besides  the  works  already  mentioned,  Hebbel's  principal 
tragedies  are  Herodes  und  Mariamne  (1850);  Julia  (1851); 
Michel  Angelo  (1851);  Agnes  Bernauer  (1855);  Gyges  und  sein 
Ring  (1856),  and  the  magnificently  conceived  trilogy  Die 
Nibelungen  (1862),  his  last  work  (consisting  of  a  prologue,  Der 

gehornte  Siegfried,  and  the  tragedies,  Siegfrieds  Tod  and  Kriem- 
hilds  Rache),  which  won  for  the  author  the  Schiller  prize.  Of 
his  comedies  Der  Diamant  (1847),  Der  Rubin  (1850),  and  the 
tragi-comedy  Ein  Trauerspiel  in  Sizilien  (1845),  are  the  more 

important,  but  they  are  heavy  and  hardly  rise  above  mediocrity. 

All  his  dramatic  productions,  however,  exhibit  skill  in  character- 
ization, great  glow  of  passion,  and  a  true  feeling  for  dramatic 

situation;  but  their  poetic  effect  is  frequently  marred  by 

extravagances  which  border  on  the  grotesque,  and  by  the  intro- 
duction of  incidents  the  unpleasant  character  of  which  is  not 

sufficiently  relieved.  In  many  of  his  lyric  poems,  and  especially 
in  Mutter  und  Kind,  published  in  1859,  Hebbel  showed  that  his 

poetic  gifts  were  not  restricted  to  the  drama. 
His  collected  works  were  first  published  by  E.  Kuh  (12  vols., 
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Hamburg,  1866-1868);  revised  by  H.  Krumm  (12  vols.,  Hamburg, 
1892).  The  best  critical  edition  is  that  by  R.  M.  Werner  (12  vols., 

1901-1903),  to  which  have  been  added  Hebbel's  Diaries  (4  vols.) 
and  Correspondence  (6  vols.).  Hebbel's  Briehvechsel  mil  Freunden 
und  beruhmten  Zeitgenossen  was  issued  by  F.  Bamberg  (1890-1892). 
The  chief  biographies  of  Hebbel  are  those  by  E.  Kuh  (1877)  and 
R.  M.  Werner  (1905).  See  also  L.  A.  Frankl,  Zur  Biographie  F. 
Hebbels  (1884);  T.  Poppe,  F.  Hebbel  und  sein  Drama  (1900);  A. 
Scheunert,  Der  Pantragismus  als  System  der  Weltanschauung  und 
Asthetik  Hebbels  (1903);  E.  A.  Georgy,  Die  Tragodie  F.  Hebbels 
nach  ihrem  Ideengehalt  (1904). 

HEBBURN,  an  urban  district  in  the  Jarrow  parliamentary 
division  of  Durham,  England,  on  the  right  bank  of  the  Tyne, 
45  m.  below  Newcastle,  and  on  a  branch  of  the  North-Eastern 
railway.  Pop.  (1881),  11,802;  (1901),  20,901.  It  has  extensive 
shipbuilding  and  engineering  works,  rope  and  sail  factories, 
chemical,  colour  and  cement  works,  and  collieries. 

HEBDEN  BRIDGE,  an  urban  district  in  the  Sowerby  parlia- 
mentary division  of  the  West  Riding  of  Yorkshire,  England, 

on  the  Calder  and  Hebden  rivers,  7  m.  W.  by  N.  of  Halifax 
by  the  Lancashire  and  Yorkshire  railway.  Pop.  (1901),  7536. 

The  town  has  cotton  factories,  dye-works,  foundries  and  manu- 
factories of  shuttles.  The  upper  Calder  valley,  between  Halifax 

and  Todmorden,  is  walled  with  bold  hills,  the  summits  of  which 
consist  of  wild  moorland.  The  vale  itself  is  densely  populated, 
but  its  beauty  is  not  destroyed,  and  the  contrast  with  its  desolate 
surroundings  is  remarkable. 

HEBE,  in  Greek  mythology,  daughter  of  Zeus  and  Hera,  the 
goddess  of  youth.  In  the  Homeric  poems  she  is  the  female 
counterpart  of  Ganymede,  and  acts  as  cupbearer  to  the  gods 
(Iliad,  iv.  2).  She  was  the  special  attendant  of  her  mother, 
whose  horses  she  harnessed  (Iliad,  v.  722).  When  Heracles 
was  received  amongst  the  gods,  Hebe  was  bestowed  upon  him  in 
marriage  (Odyssey,  xi.  603).  When  the  custom  of  the  heroic 
age,  which  permitted  female  cupbearers,  fell  into  disuse,  Hebe 
was  replaced  by  Ganymede  in  the  popular  mythology.  To 
account  for  her  retirement  from  her  office,  it  was  said  that  she 
fell  down  in  the  presence  of  the  gods  while  handing  the  wine, 
and  was  so  ashamed  that  she  refused  to  appear  before  them 
again.  Hebe  exhibits  many  striking  points  of  resemblance  with 
the  pure  Greek  goddess  Aphrodite.  She  is  the  daughter  of  Zeus 
and  Hera,  Aphrodite  of  Zeus  and  Dione;  but  Dione  and  Hera 
are  often  identified.  Hebe  is  called  Dia,  a  regular  epithet  of 

Aphrodite;  at  Phlius,  a  festival  called  KWO-OTOJUOI  (the  days  of 
ivy-cutting)  was  annually  celebrated  in  her  honour  (Pausanias, 
ii.  13);  and  ivy  was  sacred  also  to  Aphrodite.  The  apotheosis 
of  Heracles  and  his  marriage  with  Hebe  became  a  favourite 
subject  with  poets  and  painters,  and  many  instances  occur  on 
vases.  In  later  art  she  is  often  represented,  like  Ganymede, 
caressing  the  eagle. 

See  R.  Kekule',  Hebe  (1867),  mainly  dealing  with  the  represen- 
tations of  Hebe  in  art ;  and  P.  Decharme  in  Daremberg  and  Saglio's Dictionnaire  des  antiquites. 

fThe  meaning  of  the  word  Hebe  tended  to  transform  the 
goddess  into  a  mere  personification  of  the  eternal  youth  that 
belongs  to  the  gods,  and  this  conception  is  frequently  met  with. 
Then  she  becomes  identical  with  the  Roman  Juventas,  who  is 
simply  an  abstraction  of  an  attribute  of  Jupiter  Juventus, 
the  god  of  increase  and  blessing  and  youth.  To  Juventas,  as 
personifying  the  eternal  youth  of  the  Roman  state,  a  chapel 
was  dedicated  in  very  early  times  in  the  cella  of  Minerva  in 
the  temple  of  Jupiter  Capitolinus.  With  this  temple  is  connected 
the  legend  of  Juventas  and  Terminus,  who  alone  of  all  the  gods 
refused  to  give  way  when  it  was  being  built — an  indication  of  the 
eternal  solidity  and  youth  of  Rome.  The  cult  of  Juventas  did 
not,  however,  become  firmly  established  until  the  time  of  the 
second  Punic  war.  In  218  the  Sibylline  books  ordered  a  lecti- 
sternium  in  honour  of  Juventas  and  a  supplicatio  in  honour  of 
Hercules,  and  in  191  a  temple  was  dedicated  in  her  honour  in 
the  Circus  Maximus.  In  later  times  Juventas  became  the 
personification,  not  of  the  Roman  youth,  but  of  the  emperor, 
who  assumed  the  attributes  of  a  god  (Livy  v.  54,  xxi.  62, 

xxxvi.  36;  Dion.  Halic.  iii.  69;  G.  Wissowa  in  Roscher's 
Lexikon  der  Mythologie). 

HEBEL,  JOHANN  PETER  (1760-1826),  German  poet  and 
popular  writer,  was  born  at  Basel  on  the  loth  of  May  1760. 
The  father  dying  when  the  child  was  little  over  a  year  old,  he 
was  brought  up  amidst  poverty-stricken  conditions  in  the  village 
of  Hausen  in  the  Wiesental,  where  he  received  his  earliest 
education.  Being  of  brilliant  promise,  he  found  friends  who 
enabled  him  to  complete  his  school  education  and  to  study 

theology  (1778-1780)  at  Erlangen.  At  the  end  of  his  university 
course  he  was  for  a  time  a  private  tutor,  then  became  teacher  at 
the  Gymnasium  in  Karlsruhe,  and  in  1808  was  appointed  director 
of  the  school.  He  was  subsequently  appointed  member  of  the 

Consistory  and  "  evangelical  prelate."  He  died  at  Schwetzingen, 
near  Heidelberg,  on  the  22nd  of  September  1826.  Hebel  is  one 
of  the  most  widely  read  of  all  German  popular  poets  and  writers. 

His  poetical  narratives  and  lyric  poems,  written  in  the  "  Alemanic" 
dialect,  are  "  popular  "  in  the  best  sense.  His  Allemannische 
Gedichte  (1803)  "  bucolicize,"  in  the  words  of  Goethe,  "  the 
whole  world  in  the  most  attractive  manner  "  (verbauert  das  ganze 
Universum  auf  die  anmuligste  Weise).  Indeed,  few  modern 
German  poets  surpass  him  in  fidelity,  naivete,  humour,  and  in  the 
freshness  and  vigour  of  his  descriptions.  His  poem,  Die  Wiese, 

has  been  described  by  Johannes  Scherr  as  the  "  pearl  of  German 
idyllic  poetry";  while  his  prose  writings,  especially  the  narra- 

tives and  essays  contained  in  the  Schatzkastlein  des  rheinischen 
Hausfreundes  (Tubingen,  1811;  new  edition,  Stuttg.  1869, 
1888),  belong  to  the  best  class  of  German  stories,  and  according 

to  August  Friedrich  Christian  Vilmar  (1800-1868)  in  his  Geschichte 
der  deutschen  Lileratur  are  "  worth  more  than  a  cartload  of 

novels  "  (wiegen  ein  ganzes  Fuder  Romane  auf).  Memorials 
have  been  erected  to  him  at  Karlsruhe,  Basel  and  Schwetzingen. 

A  complete  edition  of  Hebel's  works — Samtliche  Werke — was 
first  published  at  Stuttgart  in  8  vols.  (1832-1834);  subsequent 
editions  appeared  in  1847  (3  vols.),  1868  (2  vols.),  1873  (edited  by 
G.  Wendt,  2  vols.),  1883-1885  (edited  by  O.  Behaghel,  2  vols.)  and 
1905  (edited  by  E.  Keller,  5  vols.),  as  well  as  innumerable  reprints. 
Hebel's  correspondence  has  been  edited  by  O.  Behaghel  (1883). 
See  G.  Langin,  J.  P.  Hebel,  ein  Lebensbild  (1894),  and  the  introduction 

to  Behaghel's  edition. 
HEBER,  REGINALD  (1783-1826),  English  bishop  and  hymn- 

writer,  was  born  at  Malpas  in  Cheshire  on  the  2ist  of  April 
1783.  His  father,  who  belonged  to  an  old  Yorkshire  family, 
held  a  moiety  of  the  living  of  Malpas.  Reginald  Heber  early 
showed  remarkable  promise,  and  was  entered  in  November  1800 
at  Brasenose  College,  Oxford,  where  he  proved  a  distinguished 
student,  carrying  off  prizes  for  a  Latin  poem  entitled  Carmen 
seculare,  an  English  poem  on  Palestine,  and  a  prose  essay  on 
The  Sense  of  Honour.  In  November  1804  he  was  elected  a 
fellow  of  All  Souls  College;  and,  after  finishing  his  distinguished 
university  career,  he  made  a  long  tour  in  Europe.  He  was 
admitted  to  holy  orders  in  1807,  and  was  then  presented  to  the 
family  living  of  Hodnet  in  Shropshire.  In  1809  Heber  married 
Amelia,  daughter  of  Dr  Shipley,  dean  of  St  Asaph.  He  was 
made  prebendary  of  St  Asaph  in  1812,  appointed  Bampton 

lecturer  for  1815,  preacher  at  Lincoln's  Inn  in  1822,  and  bishop 
of  Calcutta  in  January  1823.  Before  sailing  for  India  he  received 
the  degree  of  D.D.  from  the  university  of  Oxford.  In  India 
Bishop  Heber  laboured  indefatigably,  not  only  for  the  good  of 
his  own  diocese,  but  for  the  spread  of  Christianity  throughout 
the  East.  He  undertook  numerous  tours  in  India,  consecrating 
churches,  founding  schools  and  discharging  other  Christian 
duties.  His  devotion  to  his  work  in  a  trying  climate  told  severely 
on  his  health.  At  Trichinopoly  he  was  seized  with  an  apoplectic 
fit  when  in  his  bath,  and  died  on  the  3rd  of  April  1826.  A 
statue  of  him,  by  Chantrey,  was  erected  at  Calcutta. 

Heber  was  a  pious  man  of  profound  learning,  literary  taste 
and  great  practical  energy.  His  fame  rests  mainly  on  his 
hymns,  which  rank  among  the  best  in  the  English  language. 

The  following  may  be  instanced:  "  Lord  of  mercy  and  of 
might";  "Brightest  and  best  of  the  sons  of  the  morning  "; 
"  By  cool  Siloam's  shady  rill  ";  "  God,  that  madest  earth 
and  heaven";  "The  Lord  of  might  from  Sinai's  brow"; 
"  Holy,  holy,  holy,  Lord  God  Almighty  ";  "  From  Greenland's 
icy  mountains  ";  "  The  Lord  will  come,  the  earth  shall  quake  "; 
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"  The  Son  of  God  goes  forth  to  war."  Heber's  hymns  and  other 
poems  are  distinguished  by  finish  of  style,  pathos  and  soaring 
aspiration;  but  they  lack  originality,  and  are  rather  rhetorical 
than  poetical  in  the  strict  sense. 

Among  Heber's  works  are:  Palestine:  a  Poem,  to  which  is  added 
the  Passage  of  the  Red  Sea  (1809) ;  Europe:  Lines  on  the  Present  War 
(1809);  a  volume  of  poems  in  1812;  The  Personality  and  Office  of 
the  Christian  Comforter  asserted  and  explained  (being  the  Bampton 
Lectures  for  1815);  The  Whole  Works  of  Bishop  Jeremy  Taylor,  with 
aLifeof  the  Author,  and  a  Critical  Examination  of  his  Writings  (1822); 
Hymns  written  and  adapted  to  the  Weekly  Church  Service  of  the  Year, 
principally  by  Bishop  Heber  (1827) ;  A  Journey  through  India  (1828) ; 
Sermons  preached  in  England,  and  Sermons  preached  in  India  (1829) ; 
Sermons  on  the  Lessons,  the  Gospel,  or  the  Epistle  for  every  Sunday  in 
the  Year  (1837).  The  Poetical  Works  of  Reginald  Heber  were  collected 
in  1841. 

See  the  Life  of  Reginald  Heber,  D.D .  .  .  .,  by  his  widow,  Amelia 

Heber  (1830),  which  also  contains  a  number  of  Heber's  miscellaneous 
writings;  The  Last  Days  of  Bishop  Heber,  by  Thomas  Robinson, 
A.M.,  archdeacon  of  Madras  (1830) ;  T.  S.  Smyth,  The  Character 
and  Religious  Doctrine  of  Bishop  Heber  (1831),  and  Memorials  of  a 
Quiet  Life,  by  Augustus  J.  C.  Hare  (1874). 

HEBER,  RICHARD  (1773-1833),  English  book-collector, 
the  half-brother  of  Reginald  Heber,  was  born  in  London  on 
the  5th  of  January  1773.  As  an  undergraduate  at  Brasenose 
College,  Oxford,  he  began  to  collect  a  purely  classical  library, 
but  his  taste  broadening,  he  became  interested  in  early  English 
drama  and  literature,  and  began  his  wonderful  collection  of  rare 
books  in  these  departments.  He  attended  continental  book- 
sales,  purchasing  sometimes  single  volumes,  sometimes  whole 
libraries.  Sir  Walter  Scott,  whose  intimate  friend  he  was,  and 
who  dedicated  to  him  the  sixth  canto  of  Marmion,  classed 

Heber's  library  as  "  superior  to  all  others  in  the  world  "; 
Campbell  described  him  as  "  the  fiercest  and  strongest  of  all  the 
bibliomaniacs."  He  did  not  confine  himself  to  the  purchase 
of  a  single  copy  of  a  work  which  took  his  fancy.  "  No  gentleman," 
he  remarked,  "  can  be  without  three  copies  of  a  book,  one  for 
show,  one  for  use,  and  one  for  borrowers."  To  such  a  size  did 
his  library  grow  that  it  over-ran  eight  houses,  some  in  England, 
some  on  the  Continent.  It  is  estimated  to  have  cost  over  £100,000, 
and  after  his  death  the  sale  of  that  part  of  his  collection  stored 
in  England  realized  more  than  £56,000.  He  is  known  to  have 
owned  1 50,000  volumes,  and  probably  many  more.  He  possessed 
extensive  landed  property  in  Shropshire  and  Yorkshire,  and  was 
sheriff  of  the  former  county  in  1821,  was  member  of  Parliament 

for  Oxford  University  from  1821-1826,  and  in  1822  was  made 
a  D.C.L.  of  that  University.  He  was  one  of  the  founders  of  the 
Athenaeum  Club,  London.  He  died  in  London  on  the  4th  of 
October  1833. 

HEBERDEN,  WILLIAM  (1710-1801),  English  physician,  was 
born  in  London  in  1710.  In  the  end  of  1724  he  was  sent  to  St 

John's  College,  Cambridge,  where  he  obtained  a  fellowship 
about  1730,  became  master  of  arts  in  1732,  and  took  the  degree 
of  M.D.  in  1739.  He  remained  at  Cambridge  nearly  ten  years 
longer  practising  medicine,  and  gave  an  annual  course  of  lectures 
on  materia  medica.  In  1746  he  became  a  fellow  6f  the  Royal 
College  of  Physicians  in  London;  and  two  years  later  he  settled 
in  London,  where  he  was  elected  a  fellow  of  the  Royal  Society 
in  1749,  and  enjoyed  an  extensive  medical  practice  for  more 
than  thirty  years.  At  the  age  of  seventy-two  he  partially 
retired,  spending  his  summers  at  a  house  which  he  had  taken 
at  Windsor,  but  he  continued  to  practise  in  London  during  the 
winter  for  some  years  longer.  In  1778  he  was  made  an  honorary 
member  of  the  Paris  Royal  Society  of  Medicine.  He  died  in 
London  on  the  I7th  of  May  1801.  Heberden,  who  was  a  good 
classical  scholar,  published  several  papers  in  the  Phil.  Trans. 
of  the  Royal  Society,  and  among  his  noteworthy  contributions 
to  the  Medical  Transactions  (issued,  largely  at  his  suggestion,  by 
the  College  of  Physicians)  were  papers  on  chicken-pox  (1767) 
and  angina  pectoris  (1768).  His  Commentarii  de  morborum 
historia  et  curatione,  the  result  of  careful  notes  made  in  his 
pocket-book  at  the  bedside  of  his  patients,  were  published  in 
1802;  in  the  following  year  an  English  translation  appeared, 

believed  to  be  from  the  pen  of  his  son,  William  Heberden  (1767- 

1845),  also  a  distinguished  scholar  and  physician,  who  attended 
King  George  III.  in  his  last  illness. 

HEBERT,  EDMOND  (1812-1890),  French  geologist,  was 
born  at  Villefargau,  Yonne,  on  the  i2th  of  June  1812.  He  was 
educated  at  the  College  de  Meaux,  Auxerre,  and  at  the  Ecole 
Normale  in  Paris.  In  1836  he  became  professor  at  Meaux, 
in  1838  demonstrator  in  chemistry  and  physics  at  the  Ecole 
Normale,  and  in  1841  sub-director  of  studies  at  that  school  and 
lecturer  on  geology.  In  1857  thedegree  of  D.es  Sc.  wasconferred 
upon  him,  and  he  was  appointed  professor  of  geology  at  the 
Sorbonne.  There  he  was  eminently  successful  as  a  teacher, 
and  worked  with  great  zeal  in  the  field,  adding  much  to  the 
knowledge  of  the  Jurassic  and  older  strata.  He  devoted,  how- 

ever, special  attention  to  the  subdivisions  of  the  Cretaceous 
and  Tertiary  formations  in  France,  and  to  their  correlation  with 
the  strata  in  England  and  in  southern  Europe.  To  him  we  owe 
the  first  definite  arrangement  of  the  Chalk  into  palaeontological 
zones  (see  Table  in  Geol.  Mag.,  1869,  p.  200).  During  his  later 
years  he  was  regarded  as  the  leading  geologist  in  France.  He 
was  elected  a  member  of  the  Institute  in  1877,  Commander 
of  the  Legion  of  Honour  in  1885,  and  he  was  three  times  president 
of  the  Geological  Society  of  France.  He  died  in  Paris  on  the 
4th  of  April  1890. 

HUBERT,  JACQUES  RENE  (1757-1794),  French  Revolutionist, 
called  "  Pere  Duchesne,"  from  the  newspaper  he  edited,  was 
born  at  Alen^on,  on  the  i5th  of  November  1757,  where  his 

father,  who  kept  a  goldsmith's  shop,  had  held  some  municipal 
office.  His  family  was  ruined,  however,  by  a  lawsuit  while 
he  was  still  young,  and  Hebert  came  to  Paris,  where  in  his 
struggle  against  poverty  he  endured  great  hardships;  the 
accusations  of  theft  directed  against  him  later  by  Camille 
Desmoulins  were,  however,  without  foundation.  In  1790  he 
attracted  attention  by  some  pamphlets,  and  became  a  prominent 
member  of  the  club  of  the  Cordeliers  in  1791.  On  the  loth  of 
August  1792  he  was  a  member  of  the  revolutionary  Commune 

of  Paris,  and  became  se'cond  substitute  of  the  procureur  of  the 
Commune  on  the  2nd  of  December  1792'.  His  violent  attacks 
on  the  Girondists  led  to  his  arrest  on  the  24th  of  May  1793,  but 
he  was  released  owing  to  the  threatening  attitude  of  the  mob. 
Henceforth  very  popular,  Hebert  organized  with  P.  G.  Chaumette 

(q.v.)  the  "worship  of  Reason,"  in  opposition  to  the  theistic 
cult  inaugurated  by  Robespierre,  against  whom  he  tried  to  excite 
a  popular  movement.  The  failure  of  this  brought  about  the 
arrest  of  the  Hebertists,  or  enrages,  as  his  partisans  were  called. 
Hebert  was  guillotined  on  the  24th  of  March  1794.  His  wife, 

who  had  been  a  nun,  was  executed  twenty  days  later.  Hubert's 
influence  was  mainly  due  to  his  articles  in  his  journal  Le  Pere 
Duchesne,1  which  appeared  from  1790  to  1794.  These  articles, 
while  not  lacking  in  a  certain  cleverness,  were  violent  and 
abusive,  and  purposely  couched  in  foul  language  in  order  to 

appeal  to  the  mob. 
See  Louis  Duval,  "  Hubert  chez  lui,"  in  La  Revolution  Fran$aise, 

revue  d'histoire  moderne  et  contemporaine,  t.  xii.  and  t.  xiii. ;  D.  Mater, 
J.  R.  Hebert,  I'auteur  du  Pbre  Duchesne  avant  lajournee  du  10  aout 
1792  (Bpurges,  Comm.  Hist,  du  Cher,  1888);  F.  A.  Aulard,  Le  Culte 
de  la  raison  et  de  Vetre  supreme  (Paris,  1892). 

HEBREW  LANGUAGE.  The  name  "  Hebrew  "  is  derived, 
through  the  Greek  'E/3p<uos,  from  'ibhray,  the  Aramaic  equivalent 
of  the  Old  Testament  word  'ibhri,  denoting  the  people  who 
commonly  spoke  of  themselves  as  Israel  or  Children  of  Israel 
from  the  name  of  their  common  ancestor  (see  JEWS).  The 

later  derivative  Yisra'eli,  Israelite,  from  Yisra'el,  is  not  found 
in  the  Old  Testament.2  Other  names  used  for  the  language  of 
Israel  are  speech  of  Canaan  (Isa.  xix.  18)  and  Yehtidhith,  Jewish, 
(2  Kings  xviii.  26).  In  later  times  it  was  called  the  holy  tongue. 

The  real  meaning  of  the  word  'ibhri  must  ultimately  be  sought 
in  the  root  'abhar,  to  pass  across,  to  go  beyond,  from  which  is 
derived  the  noun  'ebher,  meaning  the  "  farther  bank  "  of  a  river. 
The  usual  explanation  of  the  term  is  that  of  Jewish  tradition 

1  There  were  several  journals  of  this  name,  the  best  known  of  the 
others  being  that  edited  by  Lemaire. 

1  In  2  Sam.  xvii.  25  Israelite  should  be  Ishmaelite,  as  in,  the 
parallel  passage  I  Chron.  ii.  17. 
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that  'ibhrl  means  the  man  "  from  the  other  side,"  i.e.  either  of 
the  Euphrates  or  the  Jordan.  Hence  the  Septuagint  in  Gen. 

xiv.  13  render  Abram  ha-'ibhri  by  6  Trepon/s,  the  "  Grosser," 
and  Aquila,  following  the  same  tradition,  has  6  TrepaiTTjs,  the 

man  "  from  beyond."  This  view  of  course  implies  that  the  term 
was  originally  applied  to  Abram  or  his  descendants  by  a  people 
living  on  the  west  of  the  Euphrates  or  of  the  Jordan.  It  has 

been  suggested  that  the  root  'abhar  is  to  be  taken  in  the  sense 
of  "  travelling,"  and  that  Abram  the  wandering  Aramaean 
(Deut.  xxvi.  5)  was  called  ha-'ibhri  because  he  travelled  about 
for  trading  purposes,  his  language,  'ibhri,  being  the  lingua 
franca  of  Eastern  trade.  The  use  of  the  term  e/3pai'<m  for 
biblical  Hebrew  is  first  found  in  the  Greek  prologue  to  Ecclesi- 
asticus  (c.  130  B.C.).  In  the  New  Testament  it  denotes  the  native 
language  of  Palestine  (Aramaic  and  Hebrew  being  popularly 
confused)  as  opposed  to  Greek.  In  modern  usage  the  name 
Hebrew  is  applied  to  that  branch  of  the  northern  part  of  the 
Semitic  family  of  languages  which  was  used  by  the  Israelites 
during  most  of  the  time  of  their  national  existence  in  Palestine, 
and  in  which  nearly  all  their  sacred  writings  are  composed.  As 
to  its  characteristics  and  relation  to  other  languages  of  the  same 
stock,  see  SEMITIC  LANGUAGES.  It  also  includes  the  later  forms 
of  the  same  language  as  used  by  Jewish  writers  after  the  close 
of  the  Canon  throughout  the  middle  ages  (Rabbinical  Hebrew) 
and  to  the  present  day  (New  Hebrew). 

Before  the  rise  of  comparative  philology  it  was  a  popular 
opinion  that  Hebrew  was  the  original  speech  of  mankind,  from 
which  all  others  were  descended.  This  belief,  derived  from  the 
Jews  (cf.  Pal.  Targ.  Gen.  xi.  i),  was  supported  by  the  etymologies 
and  other  data  supplied  by  the  early  chapters  of  Genesis.  But 
though  Hebrew  possesses  a  very  old  literature,  it  is  not,  as  we 
know  it,  structurally  as  early  as,  e.g.  Arabic,  or,  in  other  words, 
it  does  not  come  so  near  to  that  primitive  Semitic  speech  which 

may  be  pre-supposed  as  the  common  parent  of  all  the  Semitic 
languages.  Owing  to  the  imperfection  of  the  Hebrew  alphabet, 
which,  like  that  of  most  Semitic  languages,  has  no  means  of 

expressing  vowel-sounds,  it  is  only  partly  possible  to  trace  the 
development  of  the  language.  In  its  earliest  form  it  was  no 
doubt  most  closely  allied  to  the  Canaanite  or  Phoenician  stock, 
to  the  language  of  Moab,  as  revealed  by  the  stele  of  Mesha 
(c.  850  B.C.),  and  to  Edomite.  The  vocalization  of  Canaanite, 

as  far  as  it  is  known  to  us,  e.g.  from  glosses  in  the  Tell-el-Amarna 
tablets  (isth  century  B.C.)1  and  much  later  from  the  Punic 
passages  in  the  Poenulus  of  Plautus,  differs  in  many  respects 
from  that  of  the  Hebrew  of  the  Old  Testament,  as  also  does  the 
Septuagint  transcription  of  proper  names.  The  uniformity, 
however,  of  the  Old  Testament  text  is  due  to  the  labours  of 
successive  schools  of  grammarians  who  elaborated  the  Massorah 
(see  HEBREW  LITERATURE),  thereby  obliterating  local  or  dialectic 
differences,  which  undoubtedly  existed,  and  establishing  the 
pronunciation  current  in  the  synagogues  about  the  7th  century 
A.D.  The  only  mention  of  such  differences  in  the  Old  Testament 

is  in  Judges  xii.  6,  where  it  is  stated  that  the  Ephraimites  pro- 
nounced &  (sh)  as  iff  or  D  (s).  In  Neh.  xiii.  24,  the  "speech 

of  Ashdod  "  is  more  probably  a  distinct  (Philistine)  language. 
Certain  peculiarities  in  the  language  of  the  Pentateuch  (KII  for 
K-.I,  tyi  for  tryn),  which  used  to  be  regarded  as  archaisms, 
are  to  be  explained  as  purely  orthographical.2  In  a  series  of 
writings,  however,  extending  over  so  long  a  period  as  those  of 
the  Old  Testament,  some  variation  or  development  in  language 
is  to  be  expected  apart  from  the  natural  differences  between  the 
poetic  (or  prophetic)  and  prose  styles.  The  consonantal  text 
sometimes  betrays  these  in  spite  of  the  Massorah.  In  general, 
the  later  books  of  the  Old  Testament  show,  roughly  speaking, 
a  greater  simplicity  and  uniformity  of  style,  as  well  as  a  tendency 
to  Aramaisms.  For  some  centuries  after  the  Exile,  the  people 
of  Palestine  must  have  been  bilingual,  speaking  Aramaic  for 
ordinary  purposes,  but  still  at  least  understanding  Hebrew. 
Not  that  they  forgot  their  own  tongue  in  the  Captivity  and  learnt 
Aramaic  in  Babylon,  as  used  to  be  supposed.  In  the  western 

1  See  Zimmern,  in  Ztsch.  fur  Assyriol.  (1891),  p.  154. 
2  See  Gesenius-Kautzsch,  Hebr.  Gram.  §  17  c. 

provinces  of  the  Persian  empire  Aramaic  was  the  official  lan- 
guage, spoken  not  only  in  Palestine  but  in  all  the  surrounding 

countries,  even  in  Egypt  and  among  Arab  tribes  such  as  the 
Nabateans.  It  is  natural,  therefore,  that  it  should  influence  and 
finally  supplant  Hebrew  in  popular  use,  so  that  translations  even 
of  the  Old  Testament  eventually  appear  in  it  (TARGUMS)  .  Mean- 

while Hebrew  did  not  become  a  dead  language — indeed  it  can 
hardly  be  said  ever  to  have  died,  since  it  has  continued  in  use 
till  the  present  day  for  the  purposes  of  ordinary  life  among 
educated  Jews  in  all  parts  of  the  world.  It  gradually  became  a 
literary  rather  than  a  popular  tongue,  as  appears  from  the  style 
of  the  later  books  of  the  Old  Testament  (Chron.,  Dan.,  Eccles.), 
and  from  the  Hebrew  text  of  Ecclesiasticus  (c.  170  B.C.).  During 
the  ist  century  B.C.  and  the  ist  century  A.D.  we  have  no  direct 
evidence  of  its  characteristics.  After  that  period  there  is  a  great 
development  in  the  language  of  the  Mishna.  It  was  still  living 
Hebrewr  although  mainly  confined  to  the  schools,  with  very 
clear  differences  from  the  biblical  language.  In  the  Old  Testa- 

ment the  range  of  subjects  was  limited.  In  the  Mishna  it  was 
very  much  extended.  Matters  relating  to  daily  life  had  to  be 
discussed,  and  words  and  phrases  were  adopted  from  what  was 
no  doubt  the  popular  language  of  an  earlier  period.  A  great 
many  foreign  words  were  also  introduced.  The  language  being 
no  longer  familiar  in  the  same  sense  as  formerly,  greater  definite- 
ness  of  expression  became  necessary  in  the  written  style.  In 
order  to  avoid  the  uncertainty  arising  from  the  lack  of  vowels 
to  distinguish  forms  consisting  of  the  same  consonants  (for 

the  vowel-points  were  not  yet  invented),  the  aramaising  use  of 

the  reflexive  conjugations  (Hithpa'el,  Nithpa'el)  for  the  internal 
passives  (Pu'al,  Hoph'al)  became  common;  particles  were  used 
to  express  the  genitive  and  other  relations,  and  in  general  there 
was  an  endeavour  to  avoid  the  obscurities  of  a  purely  consonantal 
writing.  What  is  practically  Mishnic  Hebrew  continued  to  be 
used  in  Midrash  for  some  centuries.  The  language  of  both 

Talmuds,  which,  roughly  speaking,  were  growing  contem- 
poraneously with  Midrash,  is  a  mixture  of  Hebrew  and  Aramaic 

(Eastern  Aram,  in  the  Babylonian,  Western  in  the  Jerusalem 
Talmud),  as  was  also  that  of  the  earlier  commentators.  As  the 
popular  use  of  Aramaic  was  gradually  restricted  by  the  spread 
of  Arabic  as  the  vernacular  (from  the  7th  century  onwards), 
while  the  dispersion  of  the  Jews  became  wider,  biblical  Hebrew 
again  came  to  be  the  natural  standard  both  of  East  and  West. 
The  cultivation  of  it  is  shown  and  was  no  doubt  promoted  by 
the  many  philological  works  (grammars,  lexicons  and  masorah) 
which  are  extant  from  the  ipth  century  onward.  In  Spain, 
under  Moorish  dominion,  most  of  the  important  works  of  that 
period  were  composed  in  Arabic,  and  the  influence  of  Arabic 

writers  both  on  language  and  method  may  be  seen  in  con- 
temporaneous Hebrew  compositions.  No  other  vernacular 

(except,  of  course,  Aramaic)  ever  had  the  same  influence  upon 
Hebrew,  largely  because  no  other  bears  so  close  a  relation  to  it. 
At  the  present  day  in  the  East,  and  among  learned  Jews  else- 

where, Hebrew  is  still  cultivated  conversationally,  and  it  is 
widely  used  for  literary  purposes.  Numerous  works  on  all  kinds 
of  subjects  are  produced  in  various  countries,  periodicals  flourish, 
and  Hebrew  is  the  vehicle  of  correspondence  between  Jews  in 
all  parts  of  the  world.  Naturally  its  quality  varies  with  the 
ability  and  education  of  the  writer.  In  the  modern  pronunciation 
the  principal  differences  are  between  the  Ashkenazim  (German 
and  Polish  Jews)  and  the  Sephardim  (Spanish  and  Portuguese 

Jews),  and  concern  not  only  the  vowels  but  also  certain  con- 
sonants, and  in  some  cases  probably  go  back  to  early  times.  As 

regards  writing,  it  is  most  likely  that  the  oldest  Hebrew  records 
were  preserved  in  some  form  of  cuneiform  script.  The  alphabet 
(see  WRITING)  subsequently  adopted  is  seen  in  its  earliest  form 
on  the  stele  of  Mesha,  and  has  been  retained,  with  modifications, 

by  the  Samaritans.  According  to  Jewish  tradition  Ezra  in- 
troduced the  Assyrian  character  ("WK  3n3),  a  much-debated 

statement  which  no  doubt  means  that  the  Aramaic  hand  in  use 

in  Babylonia  was  adopted  by  the  Jews  about  the  sth  century 
B.C.  Another  form  of  the  same  hand,  allowing  for  differences  of 
material,  is  found  in  Egyptian  Aramaic  papyri  of  the  gth  and  4th 
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centuries  B.C.  From  this  were  developed  (a)  the  square  character 
used  in  MSS.  of  the  Bible  or  important  texts,  and  in  most  printed 
books,  (b)  the  Rabbinic(or  Rashi)  character,  used  in  commentaries 
and  treatises  of  all  kinds,  both  in  MS.  and  in  printed  books, 
(c)the  Cursive  character,  used  in  letters  and  for  informal  purposes, 
not  as  a  rule  printed.  In  the  present  state  of  Hebrew  palaeo- 

graphy it  is  not  possible  to  determine  accurately  the  date  of  a 
MS.,  but  it  is  easy  to  recognize  the  country  in  which  it  was  written. 
The  most  clearly  marked  distinctions  are  between  Spanish, 
French,  German,  Italian,  Maghrebi,  Greek,  Syrian  (including 
Egyptian),  Yemenite,  Persian  and  Qaraite  hands.  It  is  in  the 
Rabbinic  and  Cursive  characters  that  the  differences  are  most 
noticeable.  The  Hebrew  alphabet  is  also  used,  generally  with 
the  addition  of  some  diacritical  marks,  by  Jews  to  write  other 
languages,  chiefly  Arabic,  Spanish,  Persian,  Greek,  Tatar  (by 
Qaraites)  and  in  later  times  German. 

The  philological  study  of  Hebrew  among  the  Jews  is  described 
below,  under  Hebrew  Literature,  of  which  it  formed  an  integral 
part.  Among  Christian  scholars  there  was  no  independent 
school  of  Hebraists  before  the  revival  of  learning.  In  the  Greek 
and  Latin  Church  the  few  fathers  who,  like  Origen  and  Jerome, 
knew  something  of  the  language,  were  wholly  dependent  on  their 
Jewish  teachers,  and  their  chief  value  for  us  is  as  depositaries 
of  Jewish  tradition.  Similarly  in  the  East,  the  Syriac  version 
of  the  Old  Testament  is  largely  under  the  influence  of  the  syna- 

gogue, and  the  homilies  of  Aphraates  are  a  mine  of  Rabbinic 
lore.  In  the  middle  ages  some  knowledge  of  Hebrew  was  pre- 

served in  the  Church  by  converted  Jews  and  even  by  non-Jewish 
scholars,  of  whom  the  most  notable  were  the  Dominican  con- 

troversialist Raymundus  Martini  (in  his  Pugio  fidei)  and  the 
Franciscan  Nicolaus  of  Lyra,  on  whom  Luther  drew  largely  in 
his  interpretation  of  Scripture.  But  there  was  no  tradition  of 
Hebrew  study  apart  from  the  Jews,  and  in  the  isth  century 
when  an  interest  in  the  subject  was  awakened,  only  the  most 
ardent  zeal  could  conquer  the  obstacles  that  lay  in  the  way. 
Orthodox  Jews  refused  to  teach  those  who  were  not  of  their 
faith,  and  on  the  other  hand  many  churchmen  conscientiously 
believed  in  the  duty  of  entirely  suppressing  Jewish  learning. 
Even  books  were  to  be  had  only  with  the  greatest  difficulty, 
at  least  north  of  the  Alps.  In  Italy  things  were  somewhat 
better.  Jews  expelled  from  Spain  received  favour  from  the  popes. 
Study  was  facilitated  by  the  use  of  the  printing-press,  and  some 
of  the  earliest  books  printed  were  in  Hebrew.  The  father  of 
Hebrew  study  among  Christians  was  the  humanist  Johann 
Reuchlin  (1455-1522),  the  author  of  the  Rudimenta  Hebraica 
(Pforzheim,  1506),  whose  contest  with  the  converted  Jew 
Pfefferkorn  and  the  Cologne  obscurantists,  established  the  claim 
of  the  new  study  to  recognition  by  the  Church.  Interest  in  the 

subject  spread  rapidly.  Among  Reuchlin's  own  pupils  were 
Melanchthon,  Oecolampadius  and  Cellarius,  while  Sebastian 
Miinster  in  Heidelberg  (afterwards  professor  at  Basel),  and 
Buchlein  (Fagius)  at  Isny,  Strasburg  and  Cambridge,  were 
pupils  of  the  liberal  Jewish  scholar  Elias  Levita.  France 
drew  teachers  from  Italy.  Santes  Pagninus  of  Lucca  was  at 
Lyons;  and  the  trilingual  college  of  Francis  I.  at  Paris,  with 
Vatablus  and  le  Mercier,  attracted,  among  other  foreigners, 
Giustiniani,  bishop  of  Nebbio,  the  editor  of  the  Genoa  psalter 
of  1516.  In  Rome  the  converted  Jew  Felix  Pratensis  taught 
under  the  patronage  of  Leo  X.,  and  did  useful  work  in  connexion 
with  the  great  Bomberg  Bibles.  In  Spain  Hebrew  learning 
was  promoted  by  Cardinal  Ximenes,  the  patron  of  the  Com- 
plutensian  Polyglot.  The  printers,  as  J.  Froben  at  Basel  and 
Etienne  at  Paris,  also  produced  Hebrew  books.  For  a  time 
Christian  scholars  still  leaned  mainly  on  the  Rabbis.  But  a  more 
independent  spirit  soon  arose,  of  which  le  Mercier  in  the  i6th, 
and  Drusius  early  in  the  i7th  century,  may  be  taken  as  repre- 

sentatives. In  the  1 7th  century  too  the  cognate  languages  were 
studied  by  J.  Selden,  E.  Castell  (Heptaglott  lexicon)  and  E. 
Pococke  (Arabic)  in  England,  Ludovicus  de  Dieu  in  Holland. 
S.  Bochart  in  France,  J.  Ludolf  (Ethiopic)  and  J.  H.  Hottinger 
(Syriac)  in  Germany,  with  advantage  to  the  Hebrew  grammar 
and  lexicon.  Rabbinic  learning  moreover  was  cultivated  at 

Basel  by  the  elder  Buxtorf  who  was  the  author  of  grammatical 
works  and  a  lexicon.  With  the  rise  of  criticism  Hebrew  philology 
soon  became  a  necessary  department  of  theology.  Cappellus 
(d.  1658)  followed  Levita  in  maintaining,  against  Buxtorf,  the 
late  introduction  of  the  vowel-points,  a  controversy  in  which 
the  authority  of  the  massoretic  text  was  concerned.  He  was 
supported  by  J.  Morin  and  R.  Simon  in  France.  In  the  i8th 
century  in  Holland  A.  Schultens  and  N.  W.  Schroeder  used  the 
comparative  method,  with  great  success,  relying  mainly  on 
Arabic.  In  Germany  there  was  the  meritorious  J.  D.  Michaelis 
and  in  France  the  brilliant  S.  de  Sacy.  In  the  ipth  century 
the  greatest  name  among  Hebraists  is  that  of  Gesenius,  at  Halle, 
whose  shorter  grammar  (of  Biblical  Hebrew)  first  published  in 
1813,  is  still  the  standard  work,  thanks  to  the  ability  with  which 
his  pupil  E.  Rodiger  and  recently  E.  Kautzsch  have  revised 
and  enlarged  it.  Important  work  was  also  done  by  G.  H.  A. 
Ewald,  J.  Olshausen  and  P.  A.  de  Lagarde,  not  to  mention 
later  scholars  who  have  utilized  the  valuable  results  of  Assyrio- 
logical  research. 

BIBLIOGRAPHY. — Among  the  numerous  works  dealing  with  the 
study  of  Hebrew,  the  following  are  some  of  the  most  practically 
useful. 

Grammars.Introductory. — DavidsonJntroductoryHebrewGrammar 
(9th  ed.,  Edinburgh,  1888);  and  Syntax  (Edinburgh,  1894).  Ad- 

vanced: Gesenius's  Hebrdische  Grammatik,  ed.  Kautzsch  (28th  ed., 
Leipzig,  1909;  Eng.  trans.,  Oxford,  1910);  also  Driver,  Treatise  on 
the  Use  of  the  Tenses  in  Hebrew  (jrd  ed.,  Oxford,  1892).  For  post- 
biblical  Hebrew,  Strack  and  Siegfried,  Lehrbuch  d.  neuhebrdischen 
Sprache  (Leipzig,  1884). 

Comparative  Grammar. — Wright,  Lectures  on  the  Comp.  Grammar 
of  the  Sem.  Lang.  (Cambridge,  1890);  Brockelmann,  Grundriss  der 
vergleichenden  Grammatik  (Berlin,  1907,  &c.). 

Lexicons. — Gesenius's  Thesaurus  philologicus(Le\\iz\g,  1829-1858), 
and  his  Hebrdisches  Handwprterbuch  (i  Jjth  ed.  by  Zimmern  and  Buhl, 
Leipzig,  1910) ;  Brown,  Briggs  and  Driver,  Hebrew  and  Eng.  Lexicon 
(Oxford,  1892-1906).  For  later  Hebrew:  Levy,  Neuhebrdisches 
Worterbuch  (Leipzig,  1876-1889);  Jastrow,  Dictionary  of  the  Tar- 
gumi,  &c.  (NewYork,  1886,  &c.) ;  Dalman,  Aramaisches  neuhebrdisches 
Worterbuch  (Frankfort  a.  M.,  1897);  Kohut,  Aruch  completum 
(Vienna,  1878-1890)  (in  Hebrew)  is  valuable  for  the  language  of  the 
Talmud.  (A.  CY.) 

HEBREW  LITERATURE.  Properly  speaking,  "  Hebrew 
Literature  "  denotes  all  works  written  in  the  Hebrew  language. 
In  catalogues  and  bibliographies,  however,  the  expression  is  now 
generally  used,  conveniently  if  incorrectly,  as  synonymous  with 
Jewish  literature,  including  all  works  written  by  Jews  in  Hebrew 
characters,  whether  the  language  be  Aramaic,  Arabic  or  even 
some  vernacular  not  related  to  Hebrew. 

The  literature  begins  with,  as  it  is  almost  entirely  based  upon, 
the  Old  Testament.  There  were  no  doubt  in  the  earliest  times 

popular  songs  orally  transmitted  and  perhaps  books  ou  -j-etta- 
of  annals  and  laws,  but  except  in  so  far  as  remnants  ment- 

al them  are  embedded  in  the  biblical  books,  they  have  Soif 

entirely  disappeared.  Thus  the  Book  of  the  Wars  of  tuns' the  Lord  is  mentioned  in  Num.  xxi.  14;  the  Book  of  Jashar 
in  Josh.  x.  13,  2.  Sam.  i.  18;  the  Song  of  the  Well  is  quoted  in 
Num.  xxi.  17,  18,  and  the  song  of  Sihon  and  Moab,  ib.  27-30; 
of  Lamech,  Gen.  iv.  23,  24;  of  Moses,  Exod.  xv.  As  in  other 
literatures,  these  popular  elements  form  the  foundation  on  which 
greater  works  are  gradually  built,  and  it  is  one  function  of  literary 
criticism  to  show  the  way  in  which  the  component  parts  were 
welded  into  a  uniform  whole.  The  traditional  view  that  Moses 
was  the  author  of  the  Pentateuch  in  its  present  form,  would 
make  this  the  earliest  monument  of  Hebrew  literature.  Modern 

inquiry,  however,  has  arrived  at  other  conclusions  (see  BIBLE, 
Old  Testament),  which  may  be  briefly  summarized  as  follows: 
the  Pentateuch  is  compiled  from  various  documents,  the  earliest 
of  which  is  denoted  by  J  (beginning  at  Gen.  ii.  4)  from  the  fact 
that  its  author  regularly  uses  the  divine  name  Jehovah  (Yahweh). 

Its  date  is  now  usually  given  as  about  800  B.C.1  In  the  next 
century  the  document  E  was  composed,  so  called  from  its  using 

1  The  dating  of  these  documents  is  extremely  difficult,  since  it  is 
based  entirely  on  internal  evidence.  Various  scholars,  while  agreeing 
on  the  actual  divisions  of  the  text,  differ  on  the  question  of  priority. 
The  dates  here  given  are  those  which  seem  to  be  most  generally 

accepted  at  the'present  time.  They  are  not  put  forward  as  the  result 
of  an  independent  review  of  the  evidence. 
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Elohlm  (God)  instead  of  Yahweh.  Both  these  documents  are 
considered  to  have  originated  in  the  Northern  kingdom,  Israel, 
where  also  in  the  8th  century  appeared  the  prophets  Amos  and 
Hosea.  To  the  same  period  belong  the  book  of  Micah,  the  earlier 
parts  of  the  books  of  Samuel,  of  Isaiah  and  of  Proverbs,  and 
perhaps  some  Psalms.  In  722  B.C.  Samaria  was  taken  and  the 
Northern  kingdom  ceased  to  exist.  Judah  suffered  also,  and  it  is 
not  until  a  century  later  that  any  important  literary  activity 
is  again  manifested.  The  main  part  of  the  book  of  Deuteronomy 

was  "  found  "  shortly  before  621  B.C.  and  about  the  same  time 
appeared  the  prophets  Jeremiah  and  Zephaniah,  and  perhaps 
the  book  of  Ruth.  A  few  years  later  (about  600)  the  two  Penta- 
teuchal  documents  J  and  E  were  woven  together,  the  books  of 
Kings  were  compiled,  the  book  of  Habakkuk  and  parts  of  the 
Proverbs  were  written.  Early  in  the  next  century  Jerusalem 
was  taken  by  Nebuchadrezzar,  and  the  prophet  Ezekiel  was 
among  the  exiles  with  Jehoiachin.  Somewhat  later  (c.  550)  the 
combined  document  JE  was  edited  by  a  writer  under  the  influence 
of  Deuteronomy,  the  later  parts  of  the  books  of  Samuel  were 
written,  parts  of  Isaiah,  the  books  of  Obadiah,  Haggai,  Zechariah 
and  perhaps  the  later  Proverbs.  In  the  exile,  but  probably  after 
500  B.C.,  an  important  section  of  the  Hexateuch,  usually  called 

the  Priest's  Code  (P),  was  drawn  up.  At  various  times  in  the 
same  century  are  to  be  placed  the  book  of  Job,  the  post-exilic 
parts  of  Isaiah,  the  books  of  Joel,  Jonah,  Malachi  and  the  Song 
of  Songs.  The  Pentateuch  (or  Hexateuch)  was  finally  completed 
in  its  present  form  at  some  time  before  400  B.C.  The  latest  parts 
of  the  Old  Testament  are  the  books  of  Chronicles,  Ezra  and 
Nehemiah  (c.  330  B.C.),  Ecclesiastes  and  Esther  (3rd  century) 
and  Daniel,  composed  either  in  the  3rd  century  or  according 
to  some  views  as  late  as  the  time  of  Antiochus  Epiphanes  (c.  168 
B.C.).  With  regard  to  the  date  of  the  Psalms,  internal  evidence, 
from  the  nature  of  the  case,  leads  to  few  results  which  are  con- 

vincing. The  most  reasonable  view  seems  to  be  that  the  collection 
was  formed  gradually  and  that  the  process  was  going  on  during 
most  of  the  period  sketched  above. 

It  is  not  to  be  supposed  that  all  the  contents  of  the  Old  Testa- 
ment were  immediately  accepted  as  sacred,  or  that  they  were 

ever  all  regarded  as  being  on  the  same  level.     The 

Apocry-       Torah,  the  Law  delivered  to  Moses,  held  among  the 
4th  century  B.C.  as  it  holds  now,  a  pre- 

eminent position.  The  inclusion  of  other  books  in  the 
Canon  was  gradual,  and  was  effected  only  after  centuries  of 
debate.  The  Jews  have  always  been,  however,  an  intensely 
literary  people,  and  the  books  ultimately  accepted  as  canonical 
were  only  a  selection  from  the  literature  in  existence  at  the 
beginning  of  the  Christian  era.  The  rejected  books  receiving 
little  attention  have  mostly  either  been  altogether  lost  or  have 
survived  only  in  translations,  as  in  the  case  of  the  Apocrypha. 
Hence  from  the  composition  of  the  latest  canonical  books  to  the 
redaction  of  the  Mishna  (see  below)  in  the  2nd  century  A.D.,  the 
remains  of  Hebrew  literature  are  very  scanty.  Of  books  of  this 
period  which  are  known  to  have  existed  in  Hebrew  or  Aramaic 
up  to  the  time  of  Jerome  (and  even  later)  we  now  possess  most 
of  the  original  Hebrew  text  of  Ben  Sira  (Ecclesiasticus)  in  a 
somewhat  corrupt  form,  and  fragments  of  an  Aramaic  text  of  a  re- 

cension of  theTestaments  of  theTwelve  Patriarchs,both  discovered 
within  recent  years.  Besides  definite  works  of  this  kind,  there 

was  also  being  formed  during  this  period  a  large  body  of  ex- 
egetical  and  legal  material,  for  the  most  part  orally  transmitted, 
which  only  received  its  literary  form  much  later.  As  Hebrew 
became  less  familiar  to  the  people,  a  system  of  translating 
the  text  of  the  Law  into  the  Aramaic  vernacular  verse  by  verse, 
was  adopted  in  the  synagogue.  The  beginnings  of  it  are  supposed 
to  be  indicated  in  Neh.  viii.  8.  The  translation  was  no  doubt 

originally  extemporary,  and  varied  with  the  individual  trans- 
lators, but  its  form  gradually  became  fixed  and  was  ultimately 

written    down.     It    was    called    Tar  gum,    from    the 
Aramaic  targem,  to  translate.  The  earliest  to  be  thus 

edited  was  the  Targum  of  Onkelos  (Onqelos),  the  proselyte,  on 
the  Law.  It  received  its  final  form  in  Babylonia  probably  in  the 
3rd  century  A.D.  The  Samaritan  Targum,  of  about  the  same 

literatim.    Jews  °f 

date,  clearly  rests  on  the  same  tradition.  Parallel  to  Onkelos 
was  another  Targum  on  the  Law,  generally  called  pseudo- 
Jonathan,  which  was  edited  in  the  7th  century  in  Palestine,  and 
is  based  on  the  same  system  of  interpretation  but  is  fuller  and 
closer  to  the  original  tradition.  There  is  also  a  fragmentary 
Targum  (Palestinian)  the  relation  of  which  to  the  others  is 
obscure.  It  may  be  only  a  series  of  disconnected  glosses  on 
Onkelos.  For  the  other  books,  the  recognized  Targum  on  the 
Prophets  is  that  ascribed  to  Jonathan  ben  Uzziel  (4th  century  ?), 
which  originated  in  Palestine,  but  was  edited  in  Babylonia,  so 
that  it  has  the  same  history  and  linguistic  character  as  Onkelos. 
Just  as  there  is  a  Palestinian  Targum  on  the  Law  parallel  to  the 
Babylonian  Onkelos,  so  there  is  a  Palestinian  Targum  (called 
Yemshalmi)  on  the  Prophets  parallel  to  that  of  Ben  Uzziel,  but 
of  later  date  and  incomplete.  The  Law  and  the  Prophets  being 
alone  used  in  the  services  of  the  synagogue,  there  was  no  author- 

ized version  of  the  rest  of  the  Canon.  There  are,  however, 
Targumim  on  the  Psalms  and  Job,  composed  in  the  5th  century, 
on  Proverbs,  resembling  the  Peshitta  version,  on  the  five 
Meghilloth,  paraphrastic  and  agadic  (see  below)  in  character, 
and  on  Chronicles — all  Palestinian.  There  is  also  a  second 
Targum  on  Esther.  There  is  none  on  Daniel,  Ezra  and  Nehemiah. 

We  must  now  return  to  the  2nd  century.  During  the  period 
which  followed  the  later  canonical  books,  notonlywas  translation, 
and  therefore  exegesis,  cultivated,  but  even  more  the 

amplification  of  the  Law.  According  to  Jewish  teach-  Ha/a**a*- ing  (e.g.  Abhoth  i.  i)  Moses  received  on  Mount  Sinai  not 
only  the  written  Law  as  set  down  in  the  Pentateuch,  but  also 
the  Oral  Law,  which  he  communicated  personally  to  the  70 

elders  and  through  them  by  a  "  chain  of  tradition"  to  succeeding 
ages.  The  application  of  this  oral  law  is  called  Halakhah,  the 

rules  by  which  a  man's  daily  "  walk  "  is  regulated.  The  halakhah 
was  by  no  means  inferior  in  prestige  to  the  written  Law.  Indeed 
some  teachers  even  went  so  far  as  to  ascribe  a  higher  value  to  it, 
since  it  comes  into  closer  relation  with  the  details  of  everyday 
life.  It  was  not  independent  of  the  written  Law,  still  less  could 
it  be  in  opposition  to  it.  Rather  it  was  implicitly  contained 
in  the  Torah,  and  the  duty  of  the  teacher  was  to  show 
this.  It  was  therefore  of  the  first  importance  that  the  chain  of 
tradition  should  be  continuous  and  trustworthy.  The  line  is 
traced  through  biblical  teachers  to  Ezra,  the  first  of  the  Sopherlm 

or  scribes,  who  handed  on  the  charge  to  the  "  men  of  the  Great 
Synagogue,"  a  much-discussed  term  for  a  body  or  succession  of 
teachers  inaugurated  by  Ezra.  The  last  member  of  it,  Simon  the 
Just  (either  Simon  I.,  who  died  about  300  B.C.,  or  Simon  II.,  who 
died  about  200 B.C.),  was  the  first  of  the  next  series,  called  Elders, 
represented  in  the  tradition  by  pairs  of  teachers,  ending  with 
Hillel  and  Shammai  about  the  beginning  of  the  Christian  era. 
Their  pupils  form  the  starting-point  of  the  next  series,  the 
Tannalm  (from  Aram,  tend  to  teach),  who  occupy  the  first  two 
centuries  A.D. 

By  this  time  the  collection  of  halakhic  material  had  become 
very  large  and  various,  and  after  several  attempts  had  been  made 
to  reduce  it  to  uniformity,  a  code  of  oral  tradition  was  Mishaab 
finally  drawn  up  in  the  2nd  century  by  Judah  ha-Nasi, 
called  Rabbi  par  excellence.  This  was  the  Mishnah.  Its  name 
is  derived  from  the  Hebrew  shanah,  corresponding  to  the  Aramaic 
tena,  and  therefore  a  suitable  name  for  a  tannaitic  work,  meaning 
the  repetition  or  teaching  of  the  oral  law.  It  is  written  in  the 
Hebrew  of  the  schools  (leshon  hakhamim)  which  differs  in 
many  respects  from  that  of  the  Old  Testament  (see  HEBREW 

LANGUAGE).  It  is  divided  into  six  "orders,"  according  to 
subject,  and  each  order  is  subdivided  into  chapters.  In  making 
his  selection  of  halakhoth,  Rabbi  used  the  earlier  compilations, 

which  are  quoted  as  "  words  of  Rabbi  'Aqlba  "  or  of  R.  Me'Ir, 
but  rejected  much  which  was  afterwards  collected  under  the 
title  of  Tosefta  (addition)  and  Baraita  (outside  the  Mishnah). 

Traditional  teaching  was,  however,  not  confined  to  halakhah. 
As  observed  above,  it  was  the  duty  of  the  teachers  to  show  the 
connexion  of  practical  rules  with  the  written  Law, 
the  more  so  since  the  Sadducees  rejected  the  authority 
of  the  oral  law  as  such.     Hence  arises  Midrash,  exposition,  from 
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darash  to  "  investigate  "  a  scriptural  passage.  Of  this  halakhic 
Midrash  we  possess  that  on  Exodus,  called  Mekhilta,  that  on 
Leviticus,  called  Sifra,  and  that  on  Numbers  and  Deuteronomy, 
called  Sifre.  All  of  these  were  drawn  up  in  the  period  of  the 
Amoraim,  the  order  of  teachers  who  succeeded  the  Tannaim, 
from  the  close  of  the  Mishnah  to  about  A.D.  500.  The  term 
Midrash,  however,  more  commonly  implies  agada,  i.e.  the 
homiletical  exposition  of  the  text,  with  illustrations  designed 
to  make  it  more  attractive  to  the  readers  or  hearer.  Picturesque 
teaching  of  this  kind  was  always  popular,  and  specimens  of  it 
are  familiar  in  the  Gospel  discourses.  It  began,  as  a  method, 
with  the  Sopherlm  (though  there  are  traces  in  the  Old  Testament 
itself),  and  was  most  developed  among  the  Tannaim  and  Amor- 
aim,  rivalling  even  the  study  of  halakhah.  As  the  existing 
halakhoth  were  collected  and  edited  in  the  Mishnah,  so  the 
much  larger  agadic  material  was  gathered  together  and  arranged 
in  the  Midrashlm.  Apart  from  the  agadic  parts  of  the  earlier 
Mekhilta,  Sifra  and  Sifre,  the  most  important  of  these  collections 
(which  are  anonymous)  form  a  sort  of  continuous  commentary 
on  various  books  of  the  Bible.  They  were  called  Rabboth  (great 

Midrashlm)  to  distinguish  them  from  preceding  smaller  collec- 
tions. Bereshlth  Rabba,  on  Genesis,  and  Rkhah  Rabbati,  on  Lamen- 

tations, were  probably  edited  in  the  7th  century.  Of  the  same 
character  and  of  about  the  same  date  are  the  Pesiqla,  on  the 

lessons  for  Sabbaths  and  feast-days,  and  Wayyiqra  R.  on  Leviti- 
cus. A  century  perhaps  later  is  the  Tanhuma,  on  the  sections  of 

the  Pentateuch,  and  later  still  the  Pesiqta  Rabbati,  Shemoth  R. 
(on  Exodus),  Bemidhbar  R.  (on  Numbers),  Debharim  R.  (on 
Deuteronomy).  There  are  also  Midrashlm  on  the  Canticle, 
Ruth,  Ecclesiastes,  Esther  and  the  Psalms,  belonging  to  this 
later  period,  the  Pirqe  R.  Eliezer,  of  the  8th  or  gth  century,  a 
sort  of  history  of  creation  and  of  the  patriarchs,  and  the  Tanna 
debe  Eliyahu  (an  ethical  work  of  the  icth  century  but  containing 

much  that  is  old),  besides  a  large  number  of  minor  compositions.1 
In  general,  these  performed  very  much  the  same  function  as 
the  lives  of  saints  in  the  early  and  medieval  church.  Very 
important  for  the  study  of  Midrashic  literature  are  the  Yalqut 

(gleaning)  Shim'oni,  on  the  whole  Bible,  the  Yalqiit  Mekhlri, 
on  the  Prophets,  Psalms,  Proverbs  and  Job,  and  the  Midrash 
ha-gadhol?  all  of  which  are  of  uncertain  but  late  date  and 
preserve  earlier  material.  The  last,  which  is  preserved  in  MSS. 
from  Yemen,  is  especially  valuable  as  representing  an  independent 
tradition. 

Meanwhile,  if  agadic  exegesis  was  popular  in  the  centuries 
following  the  redaction  of  the  Mishna,  the  study  of  halakhah 

Talmud  was  ̂ v  no  means  neglected.  As  the  discussion  of  the 
Law  led  up  to  the  compilation  of  the  Mishnah,  so  the 

Mishnah  itself  became  in  turn  the  subject  of  further  discussion. 
The  material  thus  accumulated,  both  halakhic  and  agadic, 
forming  a  commentary  on  and  amplification  of  the  Mishnah, 
was  eventually  written  down  under  the  name  of  Gemara  (from 
gemar,  to  learn  completely),  the  two  together  forming  the 

Talmud  (properly  "  instruction  ").  The  tradition,  as  in  the  case 
of  the  Targums,  was  again  twofold;  that  which  had  grown  up 
in  the  Palestinian  Schools  and  that  of  Babylonia.  The  founda- 

tion, however,  the  Mishnah,  was  the  same  in  both.  Both  works 
were  due  to  the  Amoraim  and  were  completed  by  about  A.D.  500, 
though  the  date  at  which  they  were  actually  committed  to 
writing  is  very  uncertain.  It  is  probable  that  notes  or  selections 
were  from  time  to  time  written  down  to  help  in  teaching  and 
learning  the  immense  mass  of  material,  in  spite  of  the  fact  that 

even  in  Sherira's  time  (nth  century)  such  aids  to  memory  were 
not  officially  recognized.  Both  Talmuds  are  arranged  according 
to  the  six  orders  of  the  Mishnah,  but  the  discussion  of  the 
Mishnic  text  often  wanders  off  into  widely  different  topics. 
Neither  is  altogether  complete.  In  the  Palestinian  Talmud 
(Yerushalmi)  the  gemara  of  the  sth  order  (Qodashim)  and  of 
nearly  all  the  6th  (Tohoroth)  is  missing,  besides  smaller  parts. 

1  See  especially  A.  Jellinek's  Bet-ha-Midrasch  (Leipzig,  1853),  for these  lesser  midrashim. 
*  That  on  Genesis  was  edited  for  the  first  time  by  Schechter 

(Cambridge,  1902). 

In  the  Babylonian  Talmud  (Babhli)  there  is  no  gemara  to  the 
smaller  tractates  of  Order  i,  and  to  parts  of  ii.,  iv.,  v.,  vi.  The 
language  of  both  gemaras  is  in  the  main  the  Aramaic  vernacular 
(western  Aramaic  in  Yerushalmi,  eastern  in  Babhli),  but  early 
halakhic  traditions  (e.g.  of  Tannaitic  origin)  are  given  in  their 
original  form,  and  the  discussion  of  them  is  usually  also  in 
Hebrew.  Babhli  is  not  only  greater  in  bulk  than  Yerushalmi, 
but  has  also  received  far  greater  attention,  so  that  the  name 
Talmud  alone  is  often  used  for  it.  As  being  a  constant  object  of 
study  numerous  commentaries  have  been  written  on  the  Talmud 
from  the  earliest  times  till  the  present.  The  most  important  of 
them  for  the  understanding  of  the  gemara  (Babhli)  is  that  of 

Rashi3  (Solomon  ben  Isaac,  d.  1 104)  with  the  Tosafoth  (additions, 
not  to  be  confused  with  the  Tosefta)  chiefly  by  the  French  school 
of  rabbis  following  Rashi.  These  are  always  printed  in  the 
editions  on  the  same  page  as  the  Mishnah  and  Gemara,  the  whole, 
with  various  other  matter,  filling  generally  about  1 2  folio  volumes. 
Since  the  introduction  of  printing,  the  Talmud  is  always  cited  by 
the  number  of  the  leaf  in  the  first  edition  (Venice,  1320,  &c.), 
to  which  all  subsequent  editions  conform.  In  order  to  facilitate 
the  practical  study  of  the  Talmud,  it  was  natural  that  abridge- 

ments of  it  should  be  made.  Two  of  these  may  be  mentioned 
which  are  usually  found  in  the  larger  editions:  that  by  Isaac 
Alfasi  (i.e.  of  Fez)  in  the  nth  century,  often  cited  in  the  Jewish 
manner  as  Rif;  and  that  by  Asher  ben  Yehiel  (d.  1328)  of 
Toledo,  usually  cited  as  Rabbenu  Asher.  The  object  of  both  was 
to  collect  all  halakhoth  having  a  practical  importance,  omitting 
all  those  which  owing  to  circumstances  no  longer  possess  more 
than  an  academic  interest,  and  excluding  the  discussions  on  them 
and  all  agada.  Both  add  notes  and  explanations  of  their  own, 
and  both  have  in  turn  formed  the  text  of  commentaries. 

With  the  Talmud,  the  anonymous  period  of  Hebrew  literature 
may  be  considered  to  end.  Henceforward  important  works 
are  produced  not  by  schools  but  by  particular  teachers,  .,  h 
who,  however,  no  doubt  often  represent  the  opinions 
of  a  school.  There  are  two  branches  of  work  which  partake 
of  both  characters,  the  Masorah  and  the  Liturgy.  The  name 
Masorah  (Massorah)  is  usually  derived  from  masar,  to  hand  on, 

and  explained  as  "  tradition."  According  to  others  *  it  is  the  word 
found  in  Ezek.  xx.  37,  meaning  a  "  fetter."  Its  object  was  to 
fix  the  biblical  text  unalterably.  It  is  generally  divided  into  the 
Great  and  the  Small  Masorah,  forming  together  an  apparatus 
criticus  which  grew  up  gradually  in  the  course  of  centuries  and 
now  accompanies  the  text  in  most  MSS.  and  printed  editions  to  a 

greater  or  less  extent.  There  are  also  separate  masoretic  treat- 
ises. Some  system  of  the  kind  was  necessary  to  guard  against 

corruptions  of  copyists,  while  the  care  bestowed  upon  it  no  doubt 
reacted  so  as  to  enhance  the  sanctity  ascribed  to  the  text.  Many 
apparent  puerilities,  such  as  the  counting  of  letters  and  the 
marking  of  the  middle  point  of  books,  had  a  practical  use  in 
enabling  copyists  of  MSS.  to  determine  the  amount  of  work 
done.  The  registration  of  anomalies,  such  as  the  suspended 
letters,  inverted  nuns  and  larger  letters,  enabled  any  one  to  test 
the  accuracy  of  a  copy.  But  the  work  of  the  Masoretes  was  much 
greater  than  this.  Their  long  lists  of  the  occurrences  of  words 
and  forms  fixed  with  accuracy  the  present  (Masoretic)  text, 

which  they'  had  produced,  and  were  invaluable  to  subsequent 
lexicographers,  while  their  system  of  vowel-points  and  accents 
not  only  gives  us  the  pronunciation  and  manner  of  reading 
traditional  about  the  7th  century  A.D.,  but  frequently  serves 
also  the  purpose  of  an  explanatory  commentary.  (See  further 
under  BIBLE.)  Most  of  the  Masorah  is  anonymous,  including 
the  Massekheth  Soferlm  (of  various  dates  from  perhaps  the  6th 
to  the  9th  century)  and  the  Okhlah  we-Okhlah,  but  when  the 
period  of  anonymous  literature  ceases,  there  appear  (in  the  loth 
century)  Ben  Asher  of  Tiberias,  the  greatest  authority  on  the 
subject,  and  his  opponent  Ben  Naphthali.  Later  on,  Jacob 

8  In  Hebrew  'en,  from  the  initial  letters  of  Rabbi  Shelomoh 
Yijhaqi,  a  convenient  method  used  by  Jewish  writers  in  referring 
to  well-known  authors.  The  name  Jarchi,  formerly  used  for  Rashi, 
rests  on  a  misunderstanding. 

«  So  Bacher  in  J.Q.R.  iii.  785  sqq. 



172 HEBREW  LITERATURE 

ben  Hayyim  arranged  the  Masorah  for  the  great  Bomberg  Bible 

of  1524.  Elias  Levita's  Massoreth  ha-Massoreth  (1538)  and 
Buxtorf's  Tiberias  (1620)  are  also  important. 
We  must  now  turn  back  to  a  most  difficult  subject — the 

growth  of  the  Liturgy.  We  are  not  concerned  here  with  indica- 
tions of  the  ritual  used  in  the  Temple.  Of  the  prayer- 

book  as  it  is  at  present,  the  earliest  parts  are  the 

Shema"  (Deut.  vi.  4,  &c.)  and  the  anonymous  blessings  commonly 
called  Shemoneh  'Esreh  (the  Eighteen),  together  with  certain 
Psalms.  (Readings  from  the  Law  and  the  Prophets  [Haphtarah] 
also  formed  part  of  the  service.)  To  this  framework  were  fitted, 
from  time  to  time,  various  prayers,  and,  for  festivals  especially, 
numerous  hymns.  The  earliest  existing  codification  of  the  prayer- 
book  is  the  Siddur  (order)  drawn  up  by  Amram  Gaon  of  Sura 
about  850.  Half  a  century  later  the  famous  Gaon  Seadiah,  also 
of  Sura,  issued  his  Siddur,  in  which  the  rubrical  matter  is  in 
Arabic.  Besides  the  Siddur,  or  order  for  Sabbaths  and  general 
use,  there  is  the  Mahzor  (cycle)  for  festivals  and  fasts.  In  both 
there  are  ritual  differences  according  to  the  Sephardic  (Spanish), 
Ashkenazic  (German-Polish),  Roman  (Greek  and  South  Italian) 
and  some  minor  uses,  in  the  later  additions  to  the  Liturgy.  The 
Mahzor  of  each  rite  is  also  distinguished  by  hymns  (piyyutlm) 
composed  by  authors  (payyetanim)  of  the  district.  The  most 
important  writers  are  Yoseh  ben  Yoseh,  probably  in  the  6th 

century,  chiefly  known  for  his  compositions  for  the  day  of  Atone- 
ment, Eleazar  Qalir,  the  founder  of  the  payyetanic  style,  perhaps 

in  the  7th  century,  Seadiah,  and  the  Spanish  school  consisting 
of  Joseph  ibn  Abitur  (died  in  970),  Ibn  Gabirol,  Isaac  Gayyath, 
Moses  ben  Ezra,  Abraham  ben  Ezra  and  Judah  ha-levi,  who  will 
be  mentioned  below;  later,  Moses  ben  Nahman  and  Isaac  Luria 
the  Kabbalist.1 

The  order  of  the  Amoraim,  which  ended  with  the  close  of  the 
Talmud  (A.D.  500),  was  succeeded  by  that  of  the  Saboralm,  who 

merely  continued  and  explained  the  work  of  their 

Qelaim.  predecessors,  and  these  again  were  followed  by  the 
Geonim,  the  heads  of  the  schools  of  Sura  and  Pum- 

beditha  in  Babylonia.  The  office  of  Gaon  lasted  for  something 

over  400  years,  beginning  about  A.D.  600,  and  varied  in  import- 
ance according  to  the  ability  of  the  holders  of  it.  Individual 

Geonim  produced  valuable  works  (of  which  later),  but  what  is 

perhaps  most  important  from  the  point  of  view  of  the  develop- 
ment of  Judaism  is  the  literature  of  their  Responsa  or  answers 

to  questions,  chiefly  on  halakhic  matters,  addressed  to  them  from 
various  countries.  Some  of  these  were  actual  decisions  of 

particular  Geonim;  others  were  an  official  summary  -of  the 
discussion  of  the  subject  by  the  members  of  the  School.  They 
begin  with  Mar  Rab  Sheshna  (7th  century)  and  continue  to 
Hai  Gaon,  who  died  in  1038,  and  are  full  of  historical  and  literary 

interest.2  The  She'iltoth  (questions)  of  Rab  Ahai  (8th  century) 
also  belong  probably  to  the  school  of  Pumbeditha,  though  their 
author  was  not  Gaon.  Besides  the  Responsa,  but  closely  related 
to  them,  we  have  the  lesser  Halakhoth  of  Yehudai  Gaon  of  Sura 
(8th  century)  and  the  great  Halakhoth  of  Simeon  Qayyara  of 
Sura  (not  Gaon)  in  the  9th  century.  In  a  different  department 

there  is  the  first  Talmud  lexicon  ('Arukh)  now  lost,  by  £emah  ben 
Paltoi,  Gaon  of  Pumbeditha  in  the  gth  century.  The  Siddur 
of  Amram  ben  Sheshna  has  been  already  mentioned.  All  these 
writers,  however,  are  entirely  eclipsed  by  the  commanding 
personality  of  the  most  famous  of  the  Geonim,  SEADIAH  ben 

Joseph  (q.v.)  of  Sura,  often  called  al-Fayyuml  (of  the  Fayum  in 
Egypt),  one  of  the  greatest  representatives  of  Jewish  learning 
of  all  times,  who  died  in  942.  The  last  three  holders  of  the  office 
were  also  distinguished.  Sherira  of  Pumbeditha  (d.  998)  was 

the  author  of  the  famous  "Letter"  (in  the  form  of  a  Responsum 
to  a  question  addressed  to  him  by  residents  in  Kairawan),  an 
historical  document  of  the  highest  value  and  the  foundation  of 
our  knowledge  of  the  history  of  tradition.  His  son  Hai,  last 
Gaon  of  Pumbeditha  (d.  1038),  a  man  of  wide  learning,  wrote 

1  For  the  history  of  the  very  extensive  literature  of  this  class, 
Zunz,  Literaturgeschichte  der  synagogalen  Poesie  (Berlin,  1865),  is 
indispensable. 

*  See  the  edition  of  them  in  Harkavy,  Studien,  iv.  (Berlin,  1885). 

(partly  in  Arabic)  not  only  numerous  Responsa,  but  also  treatises 
on  law,  commentaries  on  the  Mishnah  and  the  Bible,  a  lexicon 
called  in  Arabic  al-JJ.awl,  and  poems  such  as  the  Musar  Haskel, 
but  most  of  them  are  now  lost  or  known  only  from  translations 
or  quotations.  Though  his  teaching  was  largely  directed  against 
superstition,  he  seems  to  have  been  inclined  to  mysticism,  and 
perhaps  for  this  reason  various  kabbalistic  works  were  ascribed 

to  him  in  later  times.  His  father-in-law  Samuel  ben  Hophni, 
last  Gaon  of  Sura  (d.  1034),  was  a  voluminous  writer  on  law, 
translated  the  Pentateuch  into  Arabic,  commented  on  much  of 
the  Bible,  and  composed  an  Arabic  introduction  to  the  Talmud, 
of  which  the  existing  Hebrew  introduction  (by  Samuel  the  Nagid) 
is  perhaps  a  translation.  Most  of  his  works  are  now  lost. 

In  the  Geonic  period  there  came  into  prominence  the  sect  of 

the  Karaites  (Bene  miqra,  "  followers  of  the  Scripture  ",  the  pro- 
testants  of  Judaism,  who  rejected  rabbinical  authority, 
basing  their  doctrine  and  practice  exclusively  on 

the  Bible.  The  sect  was  founded  by  'Anan  in  the  8th 
century,  and,  after  many  vicissitudes,  still  exists.  Their  litera- 

ture, with  which  alone  we  are  here  concerned,  is  largely  polemical 
and  to  a  great  extent  deals  with  grammar  and  exegesis.  Of 
their  first  important  authors,  Benjamin  al-Nehawendi  and  Daniel 
al-QumisI  (both  in  the  gth  century),  little  is  preserved.  In  the 
loth  century  Jacob  al-Qirqisani  wrote  his  Kitab  al-anwar,  on 
law,  Solomon  ben  Yeruham  (against  Seadiah)  and  Yefet  ben 

'All  wrote  exegetical  works;  in  the  nth  century  Abu'l-faraj 
Furqan,  exegesis,  and  Yusuf  al-BasIr  against  Samuel  ben  Hophni. 
Most  of  these  wrote  in  Arabic.  In  the  i2th  century  and  in 

S.  Europe,  Judah  Hadassi  composed  his  Eshkol  ha-Kopher,  a 
great  theological  compendium  in  the  form  of  a  commentary  on 
the  Decalogue.  Other  writers  are  Aaron  (the  elder)  ben  Joseph, 

I3th  century,  who  wrote  the  commentary  Sepher  ha-mibhhar; 
Aaron  (the  younger)  of  Nicomedia  (i4th  century),  author  of 

'£?  Ifayyim,  on  philosophy,  Can  'Eden,  on  law,  and  the  com- 
mentary Kether  Torah;  in  the  isth  century  Elijah  Bashyazi, 

on  law  (Addereth  Eliyahu),  and  Caleb  Efendipoulo,  poet  and 
theologian;  in  the  i6th  century  Moses  Bashyazi,  theologian. 
From  the  i2th  century  onward  the  sect  gradually  declined, 
being  ultimately  restricted  mainly  to  the  Crimea  and  Lithuania, 
learning  disappeared  and  their  literature  became  merely  popular 
and  of  little  interest.  Much  of  it  in  later  times  was  written  in 
a  curious  Tatar  dialect.  Mention  need  only  be  made  further 

of  Isaac  of  Troki,  whose  anti-Christian  polemic  flizzuq  Emunah 
(1593)  was  translated  into  English  by  Moses  Mocatta  under  the 
title  of  Faith  Strengthened  (1851);  Solomon  of  Troki,  whose 
Appiryon,  an  account  of  Karaism,  was  written  at  the  request  of 
Pufendorf  (about  1700);  and  Abraham  Firkovich,  who,  in  spite 
of  his  impostures,  did  much  for  the  literature  of  his  people  about 
the  middle  of  the  igth  century.  (See  also  QARAITES.) 

To  return  to  the  period  of  the  Geonim.  While  the  schools 
of  Babylonia  were  flourishing  as  the  religious  head  of  Judaism, 
the  West,  and  especially  Spain  under  Moorish  rule, 

was  becoming  the  home  of  Jewish  scholarship.  On  the  Medieval 

breaking  up  of  the  schools  many  of  the  fugitives  fled  s^/p."' to  the  West  and  helped  to  promote  rabbinical  learning 
there.  The  communities  of  Fez,  Kairawan  and  N.  Africa  were  in 
close  relation  with  those  of  Spain,  and  as  early  as  the  beginning 
of  the  gth  century  Judah  ben  Quraish  of  Tahort  had  composed 
his  Risolah  (letter)  to  the  Jews  of  Fez  on  grammatical  subjects 
from  a  comparative  point  of  view,  and  a  dictionary  now  lost. 
His  work  was  used  in  the  icth  century  by  Menahem  ben  Saruq, 

of  Cordova,  in  his  Mahbereth  (dictionary).  Menahem's  system 
of  bi-literal  and  uni-literal  roots  was  violently  attacked  by 

Dunash  ibn  Labrat,  and  as  violently  defended  by  the  author's 
pupils.  Among  these  was  Judah  Hayyuj  of  Cordova,  the  father 
of  modern  Hebrew  grammar,  who  first  established  the  principle 
of  tri-literal  roots.  His  treatises  on  the  verbs,  written  in 
Arabic,  were  translated  into  Hebrew  by  Moses  Giqatilla 

(nth  century),  himself  a  considerable  grammarian  and  com- 
mentator, and  by  Ibn  Ezra.  His  system  was  adopted  by 

Abu'I-walld  ibn  Jannah,  of  Saragossa  (died  early  in  the  nth 
century),  in  his  lexicon  (Kitab  al-usul,  in  Arabic)  and  other  works. 
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In  Italy  appeared  the  invaluable  Talmud-lexicon  ('Arukh)  by 
Nathan  b.  Yehiel,  of  Rome  (d.  1106),  who  was  indirectly 
indebted  to  Babylonian  teaching.  He  does  not  strictly  follow 
the  system  of  Hayyuj.  Other  works  of  a  different  kind  also 
originated  in  Italy  about  this  time:  the  very  popular  history 
of  the  Jews,  called  Josippon  (probably  of  the  loth  or  even  pth 

century),  ascribed  to  Joseph  ben  Gorion  (Gorionides)1;  the 
medical  treatises  of  Shabbethai  Donnolo  (loth  century)  and  his 
commentary  on  the  Sepher  Ye$irah,  the  anonymous  and  earliest 
Hebrew  kabbalistic  work  ascribed  to  the  patriarch  Abraham. 
In  North  Africa,  probably  in  the  gth  century,  appeared  the 
book  known  under  the  name  of  Eldad  ha-Danl,  giving  an  account 
of  the  ten  tribes,  from  which  much  medieval  legend  was  derived;2 
and  in  Kairawan  the  medical  and  philosophical  treatises  of  Isaac 
Israeli,  who  died  in  932. 

The  aim  of  the  grammatical  studies  of  the  Spanish  school  was 
ultimately  exegesis.  This  had  already  been  cultivated  in  the 

sis  East.  In  the  gth  century  Hivi  of  Balkh  wrote  a 
rationalistic  treatise3  on  difficulties  in  the  Bible, 

which  was  refuted  by  Seadiah.  The  commentaries  of  the  Geonim 
have  been  mentioned  above.  The  impulse  to  similar  work  in  the 
West  came  also  from  Babylonia.  In  the  loth  century  Hushiel, 
one  of  four  prisoners,  perhaps  from  Babylonia,  though  that  is 
doubtful,  was  ransomed  and  settled  at  Kairawan,  where  he 
acquired  great  reputation  as  a  Talmudist.  His  son  Hananeel 
(d.  1050)  wrote  a  commentary  on  (probably  all)  the  Talmud,  and 

one  now  lost  on  the  Pentateuch.  Hananeel's  contemporary  Nisslm 
ben  Jacob,  of  Kairawan,  who  corresponded  with  Hai  Gaon  of 
Pumbeditha  as  well  as  with  Samuel  the  Nagld  in  Spain,  likewise 
wrote  on  the  Talmud,  and  is  probably  the  author  of  a  collection 
of  Maasiyyoth  or  edifying  stories,  besides  works  now  lost. 
The  activity  in  North  Africa  reacted  on  Spain.  There  the  most 
prominent  figure  was  that  of  Samuel  ibn  Nagdela  (or  Nagrela), 
generally  known  as  Samuel  the  Nagld  or  head  of  the  Jewish 
settlement,  who  died  in  1055.  As  vizier  to  the  Moorish  king 
at  Granada,  he  was  not  only  a  patron  of  learning,  but  himself 
a  man  of  wide  knowledge  and  a  considerable  author.  Some 
of  his  poems  are  extant,  and  an  Introduction  to  the  Talmud 
mentioned  above.  In  grammar  he  followed  Hayyuj,  whose 
pupil  he  was.  Among  others  he  was  the  patron  of  Solomon 
ibn  Gabirol  (q.v.),  the  poet  and  philosopher.  To  this  period 
belong  Haf?  al-Qutl  (the  Goth?)  who  made  a  version  of  the 
Psalms  in  Arabic  rhyme,  and  Bahya  (more  correctly  Behai) 
ibn  Paquda,  dayyan  at  Saragossa,  whose  Arabic  ethical  treatise 
has  always  had  great  popularity  among  the  Jews  in  its  Hebrew 
translation,  flobhoth  ha-lebhabhoth.  He  also  composed  liturgical 

poems.  At  the  end  of  the  nth  century  Judah  ibn  Bal'am 
wrote  grammatical  works  and  commentaries  (on  the  Pentateuch, 
Isaiah,  &c.)  in  Arabic;  the  liturgist  Isaac  Gayyath  (d.  in  1089 
at  Cordova)  wrote  on  ritual.  Moses  Giqatilla  has  been  already 
mentioned. 

The  French  school  of  the  nth  century  was  hardly  less  im- 

portant. Gershom  ben  Judah,  the  "  Light  of  the  Exile  "  (d. 

Rash!  *n  I04°  at  Mainz),  a  famous  Talmudist  and  com- mentator, his  pupil  Jacob  ben  Yaqar,  and  Moses  of 

Narbonne,  called  ha-Darshan,  the  "  Exegete,"  were  the  fore- 
runners of  the  greatest  of  all  Jewish  commentators,  Solomon 

ben  Isaac  (Rashi) ,  who  died  at  Troyes  in  1 105.  Rashi  was  a  pupil 
of  Jacob  ben  Yaqar,  and  studied  at  Worms  and  Mainz.  Unlike 
his  contemporaries  in  Spain,  he  seems  to  have  confined  himself 
wholly  to  Jewish  learning,  and  to  have  known  nothing  of  Arabic 
or  other  languages  except  his  native  French.  Yet  no  commentator 
is  more  valuable  or  indeed  more  voluminous,  and  for  the  study 

1  Two  different  texts  of  it  exist :  (i)  in  the  ed.  pr.  (Mantua,  1476) ; 
(2)  ed.  by  Seb.  Munster  (Basel,  1541).  There  is  also  an  early  Arabic 
recension,  but  its  relation  to  the  Hebrew  and  to  the  Arabic 
2  Maccabees  is  still  obscure.  See  /.  Q.  R.,  xi.  355  sqq.  The  Hebrew 
text  was  edited  with  a  Latin  translation  by  Breithaupt  (Gotha,  1707). 

"  On  the  various  recensions  of  the  text  see  D.  H.  Miiller  in  the 
Denkschriften  of  the  Vienna  Academy  (Phil.-hist.  Cl.,  xli.  I,  p.  41)  and 
Epstein's  ed.  (Pressburg,  1891). 

3  A  fragment  of  such  a  work,  probably  emanating  from  the  school 
of  yivi,  was  found  by  Schechter  and  published  in  J.Q.R.,  xiii.  345  sqq. 

of  the  Talmud  he  is  even  now  indispensable.  He  commented 
on  all  the  Bible  and  on  nearly  all  the  Talmud,  has  been  himself 
the  text  of  several  super-commentaries,  and  has  exercised  great 
influence  on  Christian  exegesis.  The  biblical  commentary  was 
translated  into  Latin  by  Breithaupt  (Gotha,  1710-1714),  that  on 
the  Pentateuch  rather  freely  into  German  by  L.  Dukes  (Prag, 
1838,  in  Hebrew-German  characters,  with  the  text),  and  parts 
by  others.  Closely  connected  with  Rashi,  or  of  his  school,  are 
Joseph  Qara,  of  Troyes  (d.  about  1130),  the  commentator, 
and  his  teacher  Menahem  ben  Helbo,  Jacob  ben  Me'Ir,  called 
Rabbenu  Tarn  (d.  1171),  the  most  important  of  the  Tosaphists 
(».  sup.) ,  and  later  in  the  1 2th  century  the  liberal  and  rationalizing 

Joseph  Bekhor  Shor,  and  Samuel  ben  Me'Ir  (d.  about  1174)  of 
Ramerupt,  commentator  and  Talmudist. 

In  the  1 2th  and  i3th  centuries  literature  maintained  a  high 
level  in  Spain.  Abraham  bar  Hiyya,  known  to  Christian  scholars 
as  Abraham  Judaeus  (d.  about  1136),  was  a  mathematician, 
astronomer  and  philosopher  much  studied  in  the  middle  ages. 
Moses  ben  Ezra,  of  Granada  (d.  about  1140),  wrote  in  Arabic 
a  philosophical  work  based  on  Greek  and  Arabic  as  well  as 
Jewish  authorities,  known  by  the  name  of  the  Hebrew  translation 

as  'Arugath  ha-bosem,  and  the  Kitab  al-Mahadarah,  of  great 
value  for  literary  history.  He  is  even  better  known  as  a  poet, 

for  his  Dlwan  and  the  'Anaq,  and  as  a  hymn-writer.  His 
relative  Abraham  ben  Ezra,  generally  called  simply  Ibn  Ezra,4 
was  still  more  distinguished.  He  was  born  at  Toledo,  spent 
most  of  his  life  in  travel,  wandering  even  to  England  and  to  the 
East,  and  died  in  1167.  Yet  he  contrived  to  write  his  great 
commentary  on  the  Pentateuch  and  other  books  of  the  Bible, 
treatises  on  philosophy  (as  the  Yesodh  mom),  astronomy, 
mathematics,  grammar  (translation  of  Hayyu  j) ,  besides  a  Dlwan. 
The  man,  however,  who  shares  with  Ibn  Gabirol  the  first  place 
in  Jewish  poetry  is  Judah  Ha-levi,  of  Toledo,  who  died  in 
Jerusalem  about  1140.  His  poems,  both  secular  and  religious, 
contained  in  his  Dlwan  and  scattered  in  the  liturgy,  are  all  in 
Hebrew,  though  he  employed  Arabic  metres.  In  Arabic  he 
wrote  his  philosophical  work,  called  in  the  Hebrew  translation 
Sepher  ha-Kuzari,  a  defence  of  revelation  as  against  non- Jewish 
philosophy  and  Qaraite  doctrine.  It  shows  considerable 
knowledge  of  Greek  and  Arabic  thought  (Avicenna).  Joseph 

ibn  Mlgash  (d.  1141  at  Lucena),  a  friend  of  Judah  Ha-levi 
and  of  Moses  ben  Ezra,  wrote  Responsa  and  Hiddushin  (annota- 

tions) on  parts  of  the  Talmud.  In  another  sphere  mention  must 
be  made  of  the  travellers  Benjamin  of  Tudela  (d.  after  1173), 

whose  Massa'oth  are  of  great  value  for  the  history  and  geography 
of  his  time,  and  (though  not  belonging  to  Spain)  Pethahiah  of 
Regensburg  (d.  about  1190),  who  wrote  short  notes  of  his 
journeys.  Abraham  ben  David,  of  Toledo  (d.  about  1180), 
in  philosophy  an  Aristotelian  (through  Avicenna)  and  the 
precursor  of  Maimonides,  is  chiefly  known  for  his  Sepher  ha- 
qabbalah,  written  as  a  polemic  against  Karaism,  but  valuable 
for  the  history  of  tradition. 

The  greatest  of  all  medieval  Jewish  scholars  was  Moses  ben 
Maim5n  (Rambam),  called  Maimonides  by  Christians.  He  was 
born  at  Cordova  in  1135,  fled  with  his  parents  from 
persecution  in  1148,  settled  at  Fez  in  1160,  passing  0Ue*. 
there  for  a  Moslem,  fled  again  to  Jerusalem  in  1165, 

and  finally  went  to  Cairo  where  he  died  in  1204.  He  was  dis- 
tinguished in  his  profession  as  a  physician,  and  wrote  a  number 

of  medical  works  in  Arabic  (including  a  commentary  on  the 
aphorisms  of  Hippocrates),  all  of  which  were  translated  into 
Hebrew,  and  most  of  them  into  Latin,  becoming  the  text-books 
of  Europe  in  the  succeeding  centuries.  But  his  fame  rests  mainly 
on  his  theological  works.  Passing  over  the  less  important, 
these  are  the  Moreh  Nebhukhim  (so  the  Hebrew  translation  of 
the  Arabic  original),  an  endeavour  to  show  philosophically  the 
reasonableness  of  the  faith,  parts  of  which,  translated  into  Latin, 
were  studied  by  the  Christian  schoolmen,  and  the  Mishneh 
Torah,  also  called  Yad  hahazaqah  (r=i4,  the  number  of  the 
parts),  a  classified  compendium  of  the  Law,  written  in  Hebrew 

4  See  M.  Friedliinder  in  Publications  of  the  Society  of  Hebrew  Lit., 
1st  ser.  vol.  i.,  and  2nd  ser.  vol.  iv. 
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and  early  translated  into  Arabic.  The  latter  of  these,  though 
generally  accepted  in  the  East,  was  much  opposed  in  the  West, 
especially  at  the  time  by  the  Talmudist  Abraham  ben  David 
of  Posquieres  (d.  1198).  Maimonides  also  wrote  an  Arabic 
commentary  on  the  Mishnah,  soon  afterwards  translated  into 

Maimo-  Hebrew,  commentaries  on  parts  of  the  Talmud  (now 
nistsand  lost),  and  a  treatise  on  Logic.  His  breadth  of  view 

aati-  and  his  Aristotelianism  were  a  stumbling-block  to  the 
orthodox,  and  subsequent  teachers  may  be  mostly 
classified  as  Maimonists  or  anti-Maimonists.  Even 

his  friend  Joseph  ibn  'Aqnin  (d.  1226),  author  of  a  philosophical 
treatise  in  Arabic  and  of  a  commentary  on  the  Song  of  Solomon, 
found  so  much  difficulty  in  the  new  views  that  the  Moreh 
Nebhukhim  was  written  in  order  to  convince  him.  Maimonides' 
son  Abraham  (d.  1234),  also  a  great  Talmudist,  wrote  in  Arabic 

Ma'aseh  Yerushalmi,  on  oaths,  and  Kitab  al-Kifdyah,  theology. 
His  grandson  David  was  also  an  author.  A  very  different  person 
was  Moses  ben  Nahman  (Ramban)  or  Nahmanides,  who  was  born 
at  Gerona  in  1194  and  died  in  Palestine  about  1270.  His  whole 
tendency  was  as  conservative  as  that  of  Maimonides  was  liberal, 
and  like  all  conservatives  he  may  be  said  to  represent  a  lost 
though  not  necessarily  a  less  desirable  cause.  Much  of  his  life 
was  spent  in  controversy,  not  only  with  Christians  (in  1293 
before  the  king  of  Aragon),  but  also  with  his  own  people  and  on 
the  views  of  the  time.  His  greatest  work  is  the  commentary 
on  the  Pentateuch  in  opposition  to  Maimonides  and  Ibn  Ezra. 
He  had  a  strong  inclination  to  mysticism,  but  whether  certain 
kahbalistic  works  are  rightly  attributed  to  him  is  doubtful. 
It  is,  however,  not  a  mere  coincidence  that  the  two  great  kabbal- 

istic  text-books,  the  Bahir  and  the  Zohar  (both  meaning  "  bright- 
ness "),  appear  first  in  the  i3th  century.  If  not  due  to  his  teaching 

they  are  at  least  in  sympathy  with  it.  The  Bahir,  asort  of  outline 
of  the  Zohar,  and  traditionally  ascribed  to  Nehunya  (ist  century), 
is  believed  by  some  to  be  the  work  of  Isaac  the  Blind  ben  Abraham 
of  Posquieres  (d.  early  in  the  I3th  century),  the  founder  of  the 
modern  Kabbalah  and  the  author  of  the  names  for  the  10 
Sephlroth.  The  Zohar,  supposed  to  be  by  Simeon  ben  Yohai 
(2nd  century),  is  now  generally  attributed  to  Moses  of  Leon 
(d.  1305),  who,  however,  drew  his  material  in  part  from  earlier 
written  or  traditional  sources,  such  as  the  Sepher  Yezlrah. 
At  any  rate  the  work  was  immediately  accepted  by  thekabbalists, 
and  has  formed  the  basis  of  all  subsequent  study  of  the  subject. 
Though  put  into  the  form  of  a  commentary  on  the  Pentateuch, 
it  is  really  an  exposition  of  the  kabbalistic  view  of  the  universe, 
and  incidentally  shows  considerable  acquaintance  with  the 
natural  science  of  the  time.  A  pupil,  though  not  a  follower  of 
Nahmanides,  was  Solomon  Adreth  (not  Addereth),  of  Barcelona 
(d.  1310),  a  prolific  writer  of  Talmudic  and  polemical  works 
(against  the  Kabbalists  and  Mahommedans)  as  well  as  of  responsa. 
He  was  opposed  by  Abraham  Abulafia  (d.  about  1291)  and  his 
pupil  Joseph  Giqatilla  (d.  about  1305),  the  author  of  numerous 

kabbalistic  works.  Solomon's  pupil  Bahya  ben  Asher,  of 
Saragossa  (d.  1340)  was  the  author  of  a  very  popular  com- 

mentary on  the  Pentateuch  and  of  religious  discourses  entitled 

Kad  ha-qemah,  in  both  of  which,  unlike  his  teacher,  he  made 
large  use  of  the  Kabbalah.  Other  studies,  however,  were  not 
neglected.  In  the  first  half  of  the  I3th  century,  Abraham  ibn 
Hasdai,  a  vigorous  supporter  of  Maimonides,  translated  (or 
adapted)  a  large  number  of  philosophical  works  from  Arabic, 

among  them  being  the  Sepher  ha-tappuah,  based  on  Aristotle's 
de  Anima,  and  theMozene  Zedeq  of  Ghazzali  on  moral  philosophy, 
of  both  of  which  the  originals  are  lost.  Another  Maimonist  was 
Shem  Tobh  ben  Joseph  Falaquera  (d.  after  1290),  philosopher 
(following  Averroes),  poet  and  author  of  a  commentary  on  the 
Moreh.  A  curious  mixture  of  mysticism  and  Aristotelianism 

is  seen  in  Isaac  Aboab  (about  1300),  whose  Menorath  ha-Ma'dr, 
a  collection  of  agadoth,  attained  great  popularity  and  has  been 
frequently  printed  and  translated.  Somewhat  earlier  in  the  i3th 
century  lived  Judah  al-Harizi,  who  belongs  in  spirit  to  the  time 
of  Ibn  Gabirol  and  Judah  ha-levi.  He  wrote  numerous  transla- 

tions, of  Galen,  Aristotle,  Hariri,  Hunain  ben  Isaac  and 

Maimonides,  as  well  as  several  original  works,  a  Sepher  'Anaq 

in  imitation  of  Moses  ben  Ezra,  and  treatises  on  grammar  and 
medicine  (Rephuath  geviyyah),  but  he  is  best  known  for  his 

Tahkemonl,  a  diwan  in  the  style  of  Hariri's  Maqdmdt. 
Meanwhile  the  literary  activity  of  the  Jews  in  Spain  had  its 

effect  on  those  of  France.  The  fact  that  many  of  the  most 
important  works  were  written  in  Arabic,  the  vernacular  of  the 
Spanish  Jews  under  the  Moors,  which  was  not  understood  in 
France,  gave  rise  to  a  number  of  translations  into  Hebrew, 
chiefly  by  the  family  of  Ibn  Tibbon  (or  Tabbon).  The  first  of 
them,  Judah  ibn  Tibbon,  translated  works  of  Bahya  ibn  Paqudah, 

Judah  ha-levi,  Seadiah,  Abu'lwalid  and  Ibn  Gabirol,  besides 
writing  works  of  his  own.  He  was  a  native  of  Granada,  but 
migrated  to  Lunel,  where  he  probably  died  about  1190.  His 
son  Samuel,  who  died  at  Marseilles  about  1230,  was  equally 
prolific.  He  translated  the  Moreh  Nebhukhim  during  the  life 
of  the  author,  and  with  some  help  from  him,  so  that  this  may 

be  regarded  as  the  authorized  version;  Maimonides'  commentary 
on  the  Mishnah  tractate  Pirqe  Abhoth,  and  some  minor  works; 
treatises  of  Averroes  and  other  Arabic  authors.  His  original 
works  are  mostly  biblical  commentaries  and  some  additional 
matter  on  the  Moreh.  His  son  Moses,  who  died  about  the  end 
of  the  I3th  century,  translated  the  rest  of  Maimonides,  much  of 

Averroes,  the  lesser  Canon  of  Avicenna,  Euclid's  Elements 
(from  the  Arabic  version),  Ibn  al-Jazzar's  Viaticum,  medical 
works  of  Hunain  ben  Isaac  (Johannitius)  and  Razi  (Rhazes), 

besides  works  of  less-known  Arabic  authors.  His  original  works 
are  commentaries  and  perhaps  a  treatise  on  immortality.  His 
nephew  Jacob  ben  Makhir,  of  Montpellier  (d.  about  1304), 
translated  Arabic  scientific  works,  such  as  parts  of  Averroes  and 

Ghazzali,  Arabic  versions  from  the  Greek,  as  Euclid's  Data, 
Autolycus,  Menelaus  (ovS-c)  and  Theodosius  on  the  Sphere, 
and  Ptolemy's  Almagest.  He  also  compiled  astronomical  tables 
and  a  treatise  on  the  quadrant.  The  great  importance  of  these 
translations  is  that  many  of  them  were  afterwards  rendered 

into  Latin,1  thus  making  Arabic  and,  through  it,  Greek  learning 
accessible  to  medieval  Europe.  Another  important  family 
about  this  time  is  that  of  Qimhi  (or  Qamhi).  It  also  originated 
in  Spain,  where  Joseph  ben  Isaac  Qimhi  was  born,  who  migrated 
to  S.  France,  probably  for  the  same  reason  which  caused  the 
flight  of  Maimonides,  and  died  there  about  1170.  He  wrote  on 

grammar  (Sepher  ha-galui  and  Sepher  Zikkaron),  commentaries 
on  Proverbs  and  the  Song  of  Solomon,  an  apologetic  work, 

Sepher  ha-berith,  and  a  translation  of  Bahya's  Hobhoth 
ha-lebhabhoth.  His  son  Moses  (d.  about  1190)  also  wrote  on 
grammar  and  some  commentaries,  wrongly  attributed  to  Ibn 
Ezra.  A  younger  son,  David  (Radaq)  of  Narbonne  (d.  1235) 
is  the  most  famous  of  the  name.  His  great  work,  the  Mikhlol, 
consists  of  a  grammar  and  lexicon;  his  commentaries  on  various 
parts  of  the  Bible  are  admirably  luminous,  and,  in  spite  of  his 
anti-Christian  remarks,  have  been  widely  used  by  Christian 
theologians  and  largely  influenced  the  English  authorized  version 

of  the  Bible.  A  friend  of  Joseph  Qimhi,  Jacob  ben  Me'Ir,  known 
as  Rabbenu  Tarn  of  Ramerupt  (d.  1171),  the  grandson  of 
Rashi,  wrote  the  Sepher  ha-yashar  (hiddushin  and  responsa)  and 
was  one  of  the  chief  Tosaphists.  Of  the  same  school  were 
Menahem  ben  Simeon  of  Posquieres,  a  commentator,  who  died 
about  the  end  of  the  1 2th  century,  and  Moses  ben  Jacob  of  Coucy 
(i3th  century),  author  of  the  Semag  (book  of  precepts,  positive 
and  negative)  a  very  popular  and  valuable  halakhic  work.  A 
younger  contemporary  of  David  Qirnhi  was  Abraham  ben  Isaac 
Bedersi  (i.e.  of  Beziers),  the  poet,  and  some  time  in  the  i3th 
century  lived  Joseph  Ezobhi  of  Perpignan,  whose  ethical  poem, 

Qe'arath  Yoseph,  was  translated  by  Reuchlin  and  later  by 
others.  Berachiah,2  the  compiler  of  the  "  Fox  Fables  "  (which 
have  much  in  common  with  the  "  Ysopet  "  of  Marie  de  France), 
is  generally  thought  to  have  lived  in  Provence  in  the  i3th  century, 
but  according  to  others  in  England  in  the  i2th  century.  In 
Germany,  Eleazar  ben  Judah  of  Worms  (d.  1238),  besides  being 

1  The  fullest  account  of  them  is  to  be  found  in  Steinschneider's 
Hebraische  Ubersetzungen  des  Mittelalters  (Berlin,  1893). 

2  See  H.  Gollancz,   The  Ethical  Treatises  of  Berachya  (London, 
1902). 
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a  Talmudist,  was  an  earnest  promoter  of  kabbalistic  studies. 
Isaac  ben  Moses  (d.  about  1270),  who  had  studied  in  France, 

wrote  the  famous  Or  Zarua'  (from  which  he  is  often  called), 
an  halakhic  work  somewhat  resembling  Maimonides'  Mishneh 
Torah,  but  more  diffuse.  In  the  course  of  his  wanderings  he 

settled  for  a  time  at  Wiirzburg,  where  he  had  as  a  pupil  Me'Ir 
of  Rothenburg  (d.  1293).  The  latter  was  a  prolific  writer  of 
great  influence,  chiefly  known  for  his  Responsa,  but  also  for  his 
halakhic  treatises,  hiddushln  and  tosaphoth.  He  also  composed 

a  number  of  piyyutim.  Me'ir's  pupil,  Mordecai  ben  Hillel  of 
Niirnberg  (d.  1298),  had  an  even  greater  influence  through  his 
halakhic  work,  usually  known  as  the  Mordekhai.  This  is  a  codi- 

fication of  halakhoth,  based  on  all  the  authorities  then  known, 
some  of  them  now  lost.  Owing  to  the  fact  that  the  material 
collected  by  Mordecai  was  left  to  his  pupils  to  arrange,  the  work 
was  current  in  two  recensions,  an  Eastern  (in  Austria)  and  a 
Western  (in  Germany,  France,  &c.).  In  the  East,  Tanhum  ben 
Joseph  of  Jerusalem  was  the  author  of  commentaries  (not  to  be 
confounded  with  the  Midrash  Tanhuma)  on  many  books  of  the 

Bible,  and  of  an  extensive  lexicon  (Kitdb  al-Murshid)  to  the 
Mishnah,  all  in  Arabic. 

With  the  i3th  century  Hebrew  literature  may  be  said  to  have 
reached  the  limit  of  its  development.  Later  writers  to  a  large 
extent  used  over  again  the  materials  of  their  predecessors,  while 
secular  works  tend  to  be  influenced  by  the  surrounding  civiliza- 

tion, or  even  are  composed  in  the  vernacular  languages.  From 
the  i4th  century  onward  only  the  most  notable  names  can  be  men- 

tioned. In  Italy  Immanuel  ben  Solomon,  of  Rome  (d.  about 
1330),  perhaps  the  friend  and  certainly  the  imitator  of  Dante, 

wrote  his  diwan,  of  which  the  last  part,  "  Topheth  ve-'Eden," 
is  suggested  by  the  Divina  Commedia.  In  Spain  Israel  Israeli,  of 
Toledo  (d.  1326),  was  a  translator  and  the  author  of  an  Arabic 
work  on  ritual  and  a  commentary  on  Pirqe  Abhoth.  About  the 

same  time  Isaac  Israeli  wrote  his  Yesodh  'Olam  and  other  astro- 
nomical works  which  were  much  studied.  Asher  ben  Jehiel, 

a  pupil  of  Me'Ir  of  Rothenburg,  was  the  author  of  the  popular 
Talmudic  compendium,  generally  quoted  as  Rabbenu  Asher,  on 
the  lines  of  Alfasi,  besides  other  halakhic  works.  He  migrated 
from  Germany  and  settled  at  Toledo,  where  he  died  in  1328. 
His  son  Jacob,  of  Toledo  (d.  1340),  was  the  author  of  the  Tur 
(or  the  four  Turlm),  a  most  important  manual  of  Jewish  law, 
serving  as  an  abridgement  of  the  Mishneh  Torah  brought  up  to 
date.  His  pupil  David  Abudrahim,  of  Seville  (d.  after  1340), 
wrote  a  commentary  on  the  liturgy.  Both  the  I4th  and  isth 
centuries  in  Spain  were  largely  taken  up  with  controversy,  as 
by  Isaac  ibn  Pulgar  (about  1350),  and  Shem  Tobh  ibn  Shaprut 

(about  1380),  who  translated  St  Matthew's  gospel  into  Hebrew. 
In  France  Jedaiah  Bedersi,  i.e.  of  Beziers  (d.  about  1340),  wrote 

poems  (Behinalh  ha-olam),  commentaries  on  agada  and  a  defence 
of  Maimonides  against  Solomon  Adreth.  Levi  ben  Gershom 
(d.  1344),  called  Ralbag,  the  great  commentator  on  the  Bible  and 
Talmud,  in  philosophy  a  follower  of  Aristotle  and  Averroes, 
known  to  Christians  as  Leo  Hebraeus,  wrote  also  many  works 
on  halakhah,  mathematics  and  astronomy.  Joseph  Kaspi, 
i.e.  of  Largentiere  (d.  1340),  wrote  a  large  number  of  treatises 
on  grammar  and  philosophy  (mystical),  besides  commentaries 
and  piyyutim.  In  the  first  half  of  the  i4th  century  lived  the 
two  translators  Qalonymos  ben  David  and  Qalonymos  ben 
Qalonymos,  the  latter  of  whom  translated  many  works  of  Galen 
and  Averroes,  and  various  scientific  treatises,  besides  writing 
original  works,  e.g,  one  against  Kaspi,  and  an  ethical  work 
entitled  Eben  Bohan.  At  the  end  of  the  century  Isaac  ben 

Moses,  called  Profiat  Duran  (Efodi),  is  chiefly  known  as  an  anti- 
Christian  controversialist  (letter  to  Me'Ir  Alguadez),  but  also 
wrote  on  grammar  (Ma'aseh  Efod)  and  a  commentary  on  the 
Moreh.  In  philosophy  he  was  an  Aristotelian.  About  the  same 
time  in  Spain  controversy  was  very  active.  Hasdai  Crescas 
(d.  1410)  wrote  against  Christianity  and  in  his  Or  Adonai 
against  the  Aristotelianism  of  the  Maimonists.  His  pupil  Joseph 

Albo  in  his  'Iqqarim  had  the  same  two  objects.  On  the  side  of 
the  Maimonists  was  Simeon  Duran  (d.  at  Algiers  1444)  in  his 
Magen  Abhoth  and  in  his  numerous  commentaries.  Shem  Tobh 

ibn  Shem  Tobh,  the  kabbalist,  was  a  strong  anti-Maimonist, 
as  was  his  son  Joseph  of  Castile  (d.  1480),  a  commentator  with 
kabbalistic  tendencies  but  versed  in  Aristotle,  Averroes  and 

Christian  doctrine.  Joseph's  son  Shem  T6bh  was,  on  the  contrary, 
a  follower  of  Maimonides  and  the  Aristotelians.  In  other 
subjects,  Saadyah  ibn  Danan,  of  Granada  (d.  at  Oran  after  1473), 
is  chiefly  important  for  his  grammar  and  lexicon,  in  Arabic; 
Judah  ibn  Verga,  of  Seville  (d.  after  1480),  was  a  mathematician 
and  astronomer;  Solomon  ibn  Verga,  somewhat  later,  wrote 
Shebet  Yehudah,  of  doubtful  value  historically;  Abraham 
Zakkuth  or  Zakkuto,  of  Salamanca  (d.  after  1510),  astronomer, 
wrote  the  Sepher  Yuhasin.  an  historical  work  of  importance. 
In  Italy,  Obadiah  Bertinoro  (d.  about  1500)  compiled  his  very 
useful  commentary  on  the  Mishnah,  based  on  those  of  Rashi 
and  Maimonides.  His  account  of  his  travels  and  his  letters  are 
also  of  great  interest.  Isaac  Abravanel  (d.  1508)  wrote  com- 

mentaries (not  of  the  first  rank)  on  the  Pentateuch  and  Prophets 
and  on  the  Moreh,  philosophical  treatises  and  apologetics,  such  as 

the  Yeshu'oth  Meshiho,  all  of  which  had  considerable  influence. 
Elijah  Delmedigo,  of  Crete  (d.  1497),  a  strong  opponent  of 
Kabbalah,  was  the  author  of  the  philosophical  treatise  Behinalh 
ha-dalh,  but  most  of  his  work  (on  Averroes)  was  in  Latin. 

The  introduction  of  printing  (first  dated  Hebrew  printed  book, 
Rashi,  Reggio,  1475)  gave  occasion  for  a  number  of  scholarly 
compositors  and  proof-readers,  some  of  whom  were 
also  authors,  such  as  Jacob  ben  Hayylm  of  Tunis 

(d.  about  1530),  proof-reader  to  Bomberg,  chiefly 
known  for  his  masoretic  work  in  connexion  with  the  Rabbinic 
Bible  and  his  introduction  to  it;  Elias  Levita,  of  Venice  (d.  1549), 
also  proof-reader  to  Bomberg,  author  of  the  Massoreth  ha- 
Massoreth  and  other  works  on  grammar  and  lexicography;  and 
Cornelius  Adelkind,  who  however  was  not  an  author.  In  the 
East,  Joseph  Karo  (Qaro)  wrote  his  Beth  Yoseph  (Venice,  1550), 

a  commentary  on  the  jur,  and  his  Shulhan  'Arukh  (Venice, 
1564)  an  halakhic  work  like  the  fur,  which  is  still  a  standard 
authority.  The  influence  of  non- Jewish  methods  is  seen  in  the 
more  modern  tendency  of  Azariah  dei  Rossi,  who  was  opposed 

by  Joseph  Karo.  In  his  Me'or  'Enayim  (Mantua,  1573)  Dei 
Rossi  endeavoured  to  investigate  Jewish  history  in  a  scientific 
spirit,  with  the  aid  of  non- Jewish  authorities,  and  even  criticizes 
Talmudic  and  traditional  statements.  Another  historian  living 
also  in  Italy  was  Joseph  ben  Joshua,  whose  Dibhre  ha-yamim 

(Venice,  1534)  is  a  sort  of  history  of  the  world,  and  his  'Emeq 
ha-bakhah  an  account  of  Jewish  troubles  to  the  year  1575.  In 
Germany  David  Cans  wrote  on  astronomy,  and  also  the  historical 
work  Zemah  David  (Prag,  1592).  The  study  of  Kabbalah  was 
promoted  and  the  practical  Kabbalah  founded  by  Isaac  Luria 
in  Palestine  (d.  1572).  Numerous  works,  representing  the 
extreme  of  mysticism,  were  published  by  his  pupils  as  the  result 
of  his  teaching.  Foremost  among  these  was  Hayylm  Vital, 

author  of  the  'Ez  hayylm,  and  his  son  Samuel,  who  wrote  an 
introduction  to  the  Kabbalah,  called  Shemoneh  She'arim.  To 
the  same  school  belonged  Moses  Zakkuto,  of  Mantua  (d.  1697), 
poet  and  kabbalist.  Contemporary  with  Luria  and  also  living 
at  Safed,  was  Moses  Cordovero  (d.  1570),  the  kabbalist,  whose 
chief  work  was  the  Pardes  Rimmonim  (Cracow,  1591).  In  the 
1 7th  century  Leon  of  Modena  (d.  1648)  wrote  his  Beth  Yehudah, 
and  probably  Qol  Sakhal,  against  traditionalism,  besides  many 
controversial  works  and  commentaries.  Joseph  Delmedigo,  of 
Prag  (d.  1655),  wrote  almost  entirely  on  scientific  subjects. 
Also  connected  with  Prag  was  Yom  Tobh  Lipmann  Heller,  a 
voluminous  author,  best  known  for  the  Tosaphoth  Yom  Tobh 
on  the  Mishna  (Prag,  1614;  Cracow,  1643).  Another  important 

Talmudist,  Shabbethai  ben  Me'Ir,  of  Wilna  (d.  1662),  commented 
on  the  Shulhan  'Arukh.  In  the  East,  David  Conforte  (d.  about 
1685)  wrote  the  historical  work  Qore  ha-doroth  (Venice,  1746), 
using  Jewish  and  other  sources;  Jacob  ben  Hayylm  Zemah, 
kabbalist  and  student  of  Luria,  wrote  Qol  be-ramah,  a  com- 

mentary on  the  Zohar  and  on  the  liturgy;  Abraham  Hayeklnl, 

kabbalist,  chiefly  remembered  as  a  supporter  of  the  would-be 
Messiah,  Shabbethai  Zebhl,  wrote  Hod  Malkulh  (Constantinople, 
1655)  and  sermons.  In  the  i8th  century  the  study  of  the 
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kabbalah  was  cultivated  by  Moses  Hayyim  Luzzatto  (d.  1747) 
and  by  Elijah  ben  Solomon,  called  Gaon,  of  Wilna  (d.  1797), 
who  commented  on  the  whole  Bible  and  on  many  Talmudic 
and  kabbalistic  works.  In  spite  of  his  own  leaning  towards 
mysticism  he  was  a  strong  opponent  of  the  Hasidlm,  a  mystical 

sect  founded  by  Israel  Ba'al  Shem  Tobh  (Besht)  and  promoted 
by  Baer  of  Meseritz.  Elijah's  son  Abraham  (d.  1808),  the  com- 

mentator, is  valuable  for  his  work  on  Midrash.  An  historical 
work  which  makes  an  attempt  to  be  scientific,  is  the  Seder 
ha-doroth  of  Yehiel  Heilprin  (d.  1746).  These,  however,  belong  in 
spirit  to  the  previous  century. 

The  characteristic  of  the  i8th  and  iQth  centuries  is  the  en- 
deavour, connected  with  the  name  of  Moses  Mendelssohn,  to 

Modern-  bring  Judaism  more  into  relation  with  external 
learning,  and  in  using  the  Hebrew  language  to  purify 
an<^  develop  it  m  accordance  with  the  biblical  standard. 
The  result,  while  linguistically  more  uniform  and 

pleasing,  often  lacks  the  spontaneity  of  medieval  literature.  It 
was  Moses  Mendelssohn's  German  translation  of  the  Pentateuch 
(1780-1793)  which  marked  the  new  spirit,  while  the  views  of 
his  opponents  belong  to  a  bygone  age.  In  fact  the  controversy 
of  which  he  was  the  centre  may  fitly  be  compared  with  the 
earlier  battles  between  the  Maimonists  and  anti-Maimonists. 
One  of  the  most  remarkable  writers  of  the  new  Hebrew  was 

Mendelssohn's  friend  N.  H.  Wessely,  of  Hamburg  (d.  1805), 
author  of  Shire  Tiphe'reth,  a  long  poem  on  the  Exodus,  Dibhre 
Shalom,  a  plea  for  liberalism,  Sepher  ha-middoth,  on  ethics, 
besides  philological  works  and  commentaries.  A  curious  com- 

bination of  new  and  old  was  Hayyim  Azulai  (d.  1807) ,  a  kabbalist , 

but  also  the  author  of  Shem  ha-gedhottm,  a  valuable  contribution 
to  literary  history. 

In  the  i  gth  century  the  modernizing  tendency  continued  to 
grow,  though  always  side  by  side  with  a  strong  conservative 
opposition,  and  the  most  prominent  names  on  both  sides  are 
those  of  scholars  rather  than  literary  men.  Among  them  may 

be  mentioned,  Akiba  ('Aqlbha)  Eger  (d.  1837),  Talmudist  of 
the  orthodox,  conservative  school;  W.  Heidenheim  (d.  1832),  a 
liberal,  and  editor  of  the  Pentateuch  and  Mahzor;  N.  Krochmal, 

of  Galicia  (d.  1840),  author  of  Moreh  Nebhukhe  ha-zeman,  on 
Jewish  history  and  literature;  his  son  Abraham  (d.  1895), 
conservative  commentator  and  philosopher.  One  consequence 
of  the  Mendelssohn  movement  was  that  many  writers  used  their 
vernacular  language  besides  or  instead  of  Hebrew,  or  translated 
from  one  to  the  other.  Thus  Isaac  Samuel  Reggio  (d.  1855), 
a  strong  liberal,  wrote  both  in  Hebrew  and  Italian;  Joseph 
Almanzi,  of  Padua  (d.  1860),  a  poet,  translated  Italian  poems 
into  Hebrew;  S.  D.  Luzzatto,  of  Padua  (d.  1865),  a  distinguished 
scholar  and  opponent  of  the  philosophy  of  Maimonides,  wrote 
much  in  Italian;  M.  H.  Letteris,  of  Vienna  (d.  1871),  translated 
German  poems  into  Hebrew;  S.  Bacher,  of  Hungary  (d.  1891), 
was  a  poet  and  moderate  liberal;  L.  Gordon  (d.  1892),  poet  and 

prose-writer  in  Hebrew  and  Russian,  of  liberal  views;  A. 
Jellinek,  of  Vienna  (d.  1893),  preacher  and  scholar;  Jacob 
Reifmann  (d.  1895),  scholar,  wrote  only  in  Hebrew.  The 
endeavour  to  bring  Judaism  into  relation  with  the  modern 
world  and  to  change  the  current  impressions  about  Jews  by 
making  their  teaching  accessible  to  the  rest  of  the  world,  is 
connected  chiefly  with  the  names  of  Z.  Frankel  (d.  1875),  the 
first  Jewish  scholar  to  study  the  Septuagint;  Abraham  Geiger 
(d.  1874),  critic  of  the  first  rank;  L.  Zunz  (d.  1884)  and  L.  Dukes 
(d.  1891),  both  scholarly  investigators  of  Jewish  literary  history. 
Their  most  important  works  are  in  German.  The  question  of 
the  use  of  the  vernacular  or  of  Hebrew  is  bound  up  with  the 
differences  between  the  orthodox  and  the  liberal  or  reform  parties, 
complicated  by  the  many  problems  involved.  Patriotic  efforts 
are  made  to  encourage  the  use  of  Hebrew  both  for  writing  and 
speaking,  but  the  continued  existence  of  it  as  a  literary  language 
depends  on  the  direction  in  which  the  future  history  of  the  Jews 
will  develop. 
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HEBREW  RELIGION  (i)  Introductory.— To  trace  the 
history  of  the  religion  of  the  Hebrews  is  a  complex  task,  because 
the  literary  sources  from  which  our  knowledge  of  that  history  is 
derived  are  themselves  complex  and  replete  with  problems  as 
to  age  and  authorship,  some  of  which  have  been  solved  according 
to  the  consensus  of  nearly  all  the  best  scholars,  but  some  of 
which  still  await  solution  or  are  matters  of  dispute.  Even  if 
the  analysis  of  the  literature  into  component  documents  were 
complete,  we  should  still  possess  a  most  imperfect  record,  since 
the  documents  themselves  have  passed  through  many  re- 

dactions, and  these  redactions  have  proceeded  from  varying 
standpoints  of  religious  tradition,  successively  eliminating 
or  modifying  certain  elements  deemed  inconsistent  with  the 
canons  of  religious  usage  or  propriety  which  prevailed  in  the  age 
when  the  redaction  took  place.  Lastly  it  should  be  recollected 
that  the  entire  body  of  the  fragments  of  tradition  and  literature 
belonging  to  northern  Israel  has  come  down  to  us  through  the 
channel  of  Judaean  recensions. 

The  influence  of  the  Deuteronomic  tradition  in  redaction  is 

seen  in  such  passages  as  Genesis  xxxiii.  20  (cf.  xxxi.  45  fol.); 

Josh.  iv.  9-20,  xxiv.  26  fol.;  i  Sam.  vii.  12,  where  the  mas$ebhah 
or  stone  symbol  of  deity  (forbidden  in  Deut.  xii.  3,  xvi.  22) 

is  in  some  way  got  rid  of  (in  Gen.  xxxiii.  20  the  word  "  altar  " 
in  Hebrew  is  substituted).  Similarly  in  Gen.  xiii.  18,  xiv.  13, 

xviii.  i,  the  Septuagint  shows  that  the  singular  form  "  tere- 
binth "  stood  in  the  original  text.  But  the  Massoretes  altered 

this  to  the  plural  as  this  form  was  less  suggestive  of  tree-worship 
(see  Smend,  A.Tliche  Religionsgesch.  i.  p.  134,  footnote  i; 
Nowack,  Heb.  Archaol.  p.  12,  footnote  i).  Many  other  examples 

might  be  cited,  as  the  "  suspended  nun  "  which  transforms 
the  pronunciation  of  the  original  Mosheh  (Moses)  into  Menashsheh 
(Manasseh)  owing  to  the  irregular  practices  of  his  descendant, 
Jonathan  ben  Gershom  (Jud.  xviii.  30).  It  is  not  improbable 

that  in  2  Kings  iii.  27  the  words  "  from  Kemosh  "  stood  after 
"  great  wrath  "  in  the  original  document,  as  the  phraseology 
seems  bald  without  them,  and  the  motives  for  their  suppression 
are  obvious. 

So  far  as  concerns  the  critical  problems  which  stand  at  the 

threshold  of  our  task,  it  must  suffice  to  say  that  the  main  con- 
clusions reached  by  the  school  of  Kuenen  and  Wellhausen  as 

to  the  literary  problems  of  the  Old  Testament  are  assumed 
throughout  this  sketch  of  the  evolution  of  Hebrew  religion. 
The  documents  underlying  the  Pentateuch  and  book  of  Joshua, 
represented  by  the  ciphers  J,  E,  D  and  P,  are  assumed  to  have 
been  drawn  up  in  the  chronological  order  in  which  those  ciphers 
are  here  set  down,  and  the  period  of  their  composition  extends 
from  the  9th  century  B.C.,  in  which  the  earlier  portions  of  J 
were  written,  to  the  5th  century  B.C.,  in  which  P  finally  took 
shape.  The  view  of  Professor  Dillmann,  who  placed  P  before 

D  in  the  regal  period  (though  he  admitted  exilic  and  post- 
exilic  additions  in  Exod.,  Levit.  and  Numb.),  a  view  which  he 
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maintained  in  his  commentary  on  Genesis  (edition  of  1892),  has 
now  been  abandoned  by  nearly  all  scholars  of  repute.  In  the 
following  pages  we  shall  not  attempt  to  do  more  than  to  sketch 
in  very  succinct  outline  the  general  results  of  investigation  into 
the  origins  and  growth  of  Hebrew  religion. 

2.  Pre-Mosaic  Religion. — Can  any  clear  indications  be  found 
to  guide  us  as  to  the  religion  of  the  Hebrew  clans  before  the  time 
of  Moses?  That  Moses  united  the  scattered  tribes,  probably 
consisting  at  first  mainly  of  the  Josephite,  under  the  common 
worship  of  Yahweh,  and  that  upon  the  religion  of  Yahweh  a 
distinctly  ethical  character  was  impressed,is  generally  recognized. 
The  tradition  of  the  earliest  document  J  ascribes  the  worship  of 
Yahweh  to  much  earlier  times,  in  fact  to  the  dawn  of  human  life. 
A  close  survey  of  the  facts,  however,  would  lead  us  to  regard  it 
as  probable  that  some  at  least  of  the  Hebrew  clans  had  patron- 
deities  of  their  own. 

(a)  Both  Moab  and  Ammon  as  well  as  Edom  had  their  separate 
tribal  deities,  viz.  Chemosh  (Moab)  and  Milk  (Milcom),  the  god 
of  Ammon,  and  in  the  case  of  Edom  a  deity  known  from  the 

inscriptions  as  Kos  (in  Assyrian  Kaus).1    From  the  patriarchal 
narratives  and  genealogies  in  Genesis  we  infer  that  these  races 
were  closely  allied  to  Israel.    That  in  early  pre-Mosaic  times 
parallel  cults  existed  among  the  various  Hebrew  tribes  is  by 
no  means  improbable.    It  would  be  reasonable  to  assume  that 
Moab,  Ammon,  Edom  and  kindred  tribes  of  Israel  in  the  isth 
and  preceding  centuries  were  included  in  the  generic  term 
Habirl  (or  Hebrews)  mentioned  in  the  Tell  el-Amarna  inscriptions 
as  forming  predatory  bands  that  disturbed  the  security  of  the 
Canaanite  dwellers  west  of  the  Jordan.    Lastly  pre-Mosaic  poly- 

theism seems  to  be  impb'ed  in  the  Mosaic  prohibition  Ex.  xx. 
3,  xxii.  20. 

(b)  The  tribal  names  Gad  and  Asher  are  suggestive  of  the 
worship  of  a  deity  of  fortune  (Gad)  and  of  the  male  counterpart 
of  the  goddess,  Asherah.     Under  the  name  Shaddai  (which 

Noldeke  suggests2  was  originally  Shedi  "  my  demon  ")  it  is 
possible  to  discern  the  name  of  a  deity  who  in  later  times  came 
to  be  identified  with  Yahweh.    On  the  other  hand,  the  connexion 
of  the  name  Samson  with  sun-worship  throws  light  on  the  period 
of  the  Hebrew  settlement  in  Canaan  and  not  on  pre-Mosaic 
times.    Nor  is  it  possible  to  agree  with  Baudissin  (Studien  zur 
semit.     Religionsgcsch.  i.   55)   that  Elohim  as  a  plural  form 

for  the  name  of  the  Hebrew  deity  "  can  hardly  be  understood 
otherwise  than  as  a  comprehensive  expression  for  the  multitude 

of  gods  embraced  in  the  One  God  of  Old  Testament  religion," 
in  other  words  that  it  presupposes  an  original  polytheism.    For 
(i)  Elohim  is  also  applied  in  Judges  xi.  24  to  the  Moabite  Chemosh 
(Kemosh);  in  i  Sam.  v.  7  to  Dagon;  in  i  Kings  xi.  5  to  Ash- 

toreth;  in  2  Kings  i.  2,  iii.  6,  16  to  Ba'al  Zebul  of  Ekron.    (2) 
It  is  merely  a  plural  of  dignity  (pluralis  majestatis)  parallel  to 
adonim  (applied  to  a  king  in  i  Kings  xviii.  8,  whereas  in  the 
previous  verse  the  singular  form  adoni  is  applied  to  the  prophet 
Elijah).     (3)  The  Tell  el-Amarna  inscriptions  indicate  that  the 
term  Elohim  might  even  be  applied  in  abject  homage  to  an 
Egyptian  monarch  as  the  use  of  the  term  Hani  in  this  connexion 

obviously  implies.3 
The  religion  of  the  Arabian  tribes  in  the  days  of  Mahomet, 

of  which  a  picture  is  presented  to  us  by  Wellhausen  in  his 
Remains  of  Arabic  Heathendom,  furnishes  some  suggestive  indica- 

tions of  the  religion  that  prevailed  in  nomadic  Israel  before  as 
well  as  during  the  lifetime  of  Moses.  It  is  true  that  Arabian 
polytheism  in  the  time  of  Mahomet  was  in  a  state  of  decay. 
Nevertheless  the  life  of  ths  desert  changes  but  slowly.  We  may 
therefore  infer  that  ancient  Israel  during  the  period  when  they 

1  See  Bathgen,  Beitrage  zur  semit.  Religions gesch.  p.  1 1  (Edom) ; 
and  cf.  Schrader,  C.O.T.  i.  137;  K.A.T.  (3rd  ed.),  p.  472  foil.     See 
also  Beitrage,  pp.  13-15;  K.A.T.  (3rd  ed.),  pp.  469-472. 

2  Z.D.M.G.  (1886).     It  is  impossible  to  discuss  the  other  theories 
of  the  origin  of  this  name.     See  Driver,  Commentary  on  Genesis, 
excursus  i.  pp.  404-406. 

*  The  Tell  el-Amarna  despatches  are  crowded  with  evidences  of 
Canaanite  forms  and  idioms  impressed  on  the  Babylonian  language 
of  these  cuneiform  documents.  Ilani  here  simply  corresponds  to  the 
Canaanite  Elohim.  See  opening  of  the  letters  of  Abimelech  of  Tyre, 

Bezold's  Oriental  Diplomacy,  Nos.  28,  29,  30. 

inhabited  the  negebh  (S.  of  Canaan)  stood  in  awe  of  the  demons 
(Jinn)  of  the  desert,  just  as  the  Arabs  at  the  present  day  described 
in  Doughty's  Arabia  deserla.  We  know  that  diseases  were  attri- 

buted by  the  Israelites  to  malignant  demons  which  they,  like  the 
Arabs,  identified  with  serpents.  The  counterspell  took  the  form 
of  a  bronze  image  of  the  serpent-demon;  see  Frazer,  Golden 
Bough,  ii.  426  ;  and  i  Sam.  v.  6,  vi.  4,  5  (LXX.  and  Heb.)  as  well 
as  Buchanan  Gray's  instructive  note  in  Numbers,  p.  276.  The 
slaughter  of  a  lamb  at  the  Passover  or  Easter  season,  whose  blood 
was  smeared  on  the  door-post,  as  described  in  Ex.  xii.  21-23, 
probably  points  back  to  an  immemorial  custom.  In  this  case 
the  counterspell  assumed  a  different  form.  Westermarck  has 
shown  from  his  observations  in  Morocco  that  the  blood  of  the 
victim  was  considered  to  visit  a  curse  upon  the  object  to  whom 
the  sacrifice  is  offered  and  thereby  the  latter  is  made  amenable 
to  the  sacrificer.4  It  is  hardly  possible  to  doubt  that  in  the 
original  form  of  the  rite  described  in  Exodus  the  blood  offering 

was  made  to  the  plague  demon  ("  the  destroyer  ")  and  possessed 
over  him  a  magic  power  of  arrest. 

It  is  therefore  certain  that  belief  in  demons  and  magic  spells 
prevailed  in  pre-Mosaic  times 5  among  the  Israelite  clans.  And  it 
is  also  probable  that  certain  persons  combined  in  their  own 
individuality  the  functions  of  magician  and  sacrificer  as  well  as 
soothsayer.  For  we  know  that  in  Arabic  the  Kahin,  or  soothsayer, 
is  the  same  participial  form  that  we  meet  with  in  the  Hebrew 
Kohen,  or  priest,  and  in  the  early  period  of  Hebrew  history  (e.g. 
in  the  days  of  Saul  and  David)  it  was  the  priest  with  the  ephod 
or  image  of  Yahweh  who  gave  answers  to  those  who  consulted 
him.  How  far  totemism,  or  belief  in  deified  animal  ancestors, 
existed  in  prehistoric  Israel,  as  evidenced  by  the  tribal  names 
Simeon  (hyena,  wolf),  Caleb  (dog),  Hamor  (ass),  Rahel  (ewe) 

and  Leah  (wild  cow),  &c.,6  as  well  as  by  the  laws  respecting 
clean  and  unclean  animals,  is  too  intricate  and  speculative 
a  problem  to  be  discussed  here.  That  the  food-taboo  against 
eating  the  flesh  of  a  particular  animal  would  prevail  in  the 
clan  of  which  that  animal  was  the  deified  totem-ancestor  is 
obvious,  and  it  would  be  a  plausible  theory  to  hold  that  the 
laws  in  question  arose  when  the  Israelite  tribes  were  to  be  con- 

solidated into  a  national  unity  (i.e.  in  the  time  of  David  and 
Solomon),  but  the  application  of  this  theory  to  the  list  of  unclean 
foods  in  Deut.  xiv.  (Lev.  xi.)  seems  to  present  insuperable 
difficulties.  In  fact,  while  Robertson  Smith  (in  Kinsnip  and 
Marriage  in  Early  Arabia,  as  well  as  his  Religion  of  the  Semites, 
followed  by  Stade  and  Benzinger)  strongly  advocated  the  view 

that  clear  traces  of  totemism  can  be'found  in  early  Israel,  later 
"writers,  such  as  Marti,  Gesch.  der  israelit.  Religion,  4th  ed.,  p.  24, 
Kautzsch  in  his  Religion  of  Israel  already  cited,  p.  613,  and 
recently  Addis  in  his  Hebrew  Religion,  p.  33  foil.,  have  abandoned 

the  theory  as  applied  to  Israel.7  On  the  other  hand,  the  evidence 
for  the  existence  of  ancestor-worship  in  primitive  Israel  cannot 
be  so  easily  disposed  of  as  Kautzsch  (ibid.  p.  615)  appears  to 
think.  We  have  examples  (i  Sam.  xxviii.  13)  in  which  Elohim 
is  the  term  which  is  applied  to  departed  spirits.  Oracles  were 
received  from  them  (Isa.  viii.  19,  xxviii.  15,  18;  Deut.  xviii. 
10  foil.).  At  the  graves  of  national  heroes  or  ancestors  worship 
was  paid.  In  Gen.  xxxv.  20  we  read  that  a  ma^ebah  or  sacred 

pillar  was  erected  at  Rahel's  tomb.  That  the  Teraphlm,  which 
we  know  to  have  resembled  the  human  form  (i  Sam.  xix.  13, 16), 
were  ancestral  images  is  a  reasonable  theory.  That  they  were 
employed  in  divination  is  consonant  with  the  facts  already 
noted.  Lastly,  the  rite  of  circumcision  (q.v.),  which  the  Hebrews 
practised  in  common  with  their  Semitic  neighbours  as  well  as  the 
Egyptians,  belonged  to  ages  long  anterior  to  the  time  of  Moses. 
This  is  a  fact  which  has  long  been  recognized ;  cf .  Gen.  xvii.  10  foil., 

* "  Magic  and  Social  Relations "  in  Sociological  Papers,  ii. 1 60. 

6  See  Kautzsch,  "  Religion  of  Israel,"  in  Hastings's  Diet,  of  the Bible,  extra  vol.,  p.  614. 
8  See  Benzinger,  Hebrdische  Archdologie,  pp.  152,  297  foil.  (1st  ed.). 
7  The  theory  was  opposed  by  Noldeke,  1886  (Z.D.M.G.  p.  157  foil.), 

as  well  as  Wellhausen,  and  since  then  by  Jacobs  and  Zapletal  (Der 

Totemismus  u.  die  Religion  Israels).    See  Stanley  A.  Cook,   "  Israel 
and  Totemism,"  in  J.Q.R.  (April,  1902). 
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Herod,  ii.  104,  and  Barton,  Semitic  Origins,  pp.  98-100.  Probably 
the  custom  was  of  African  origin,  and  came  from  eastern  Africa 
along  with  the  Semitic  race.  Respecting  Arabia,  see  Doughty, 
Arabia  deserta,  i.  340  foil. 

It  is  necessary  here  to  advert  to  a  subject  much  debated  during 
recent  years,  viz.  the  effects  of  Babylonian  culture  in  western 

Asia  on  Israel  and  Israel's  religion  in  early  times  even  preceding 
the  advent  of  Moses.  The  great  influence  exercised  by  Babylonian 
culture  over  Palestine  between  2000  and  1400  B.C.  (circa),  which 
has  been  clearly  revealed  to  us  since  1887  by  the  discovery  of  the 
Tell  el  Amarna  tablets,  is  now  universally  acknowledged.  The 
subsequent  discovery  of  a  document  written  in  Babylonian 
cuneiform  at  Lachish  (Tell  el  Hesy),  and  more  recently  still 

of  another  in  the  excavations  at  Ta'annek,  have  established 
the  fact  beyond  all  dispute.  The  last  discovery  had  tended  to 
confirm  the  views  of  Fried.  Delitzsch,  Jeremias  (Monotheistische 
Strijmungeri)  and  Baentsch,  that  monotheistic  tendencies  are 
to  be  found  in  the  midst  of  Babylonian  polytheism.  Page 
Renouf,  in  his  Hibbert  lectures,  Origin  and  Growth  of  Religion 
as  illustrated  by  that  of  Ancient  Egypt  (1879),  p.  89  foU.,  pointed 
out  this  monotheistic  tendency  in  Egyptian  religion,  as  did 
de  Rouge  before  him.  Baentsch  draws  attention  to  this  feature 
in  his  monograph  Altorientalischer  u.  israelitischer  Monotheismus 

(1906).  This  tendency,  however,  he,  unlike  the  earlier  conserva- 
tive writers,  rightly  considers  to  have  emerged  out  of  polytheism. 

He  ventures  into  a  more  disputable  region  when  he  penetrates 
into  the  obscure  realm  of  the  Abrahamic  migration  and  finds  in 

the  \brahamic  traditions  of  Genesis  the  higher  Canaanite  mono- 
theistic tendencies  evolved  out  of  Babylonian  astral  religion, 

and  reflected  in  the  name  El'Elyon  (Gen.  xiv.  18,  22).  Further 
discoveries  like  Sellin's  find  at  Ta'annek  may  elucidate  the 
problem.  See  Baudissin  in  Theolog.  lit.  Zeitung  (27th  October 
1906). 

3.  The  Era  of  Moses. — We  are  now  on  safer  ground  though 
still  obscure.  Moses  was  the  first  historic  individuality  who  can 
be  said  to  have  welded  the  Israelite  clans  into  a  whole.  This 

could  never  have  been  accomplished  without  unity  of  worship. 
The  object  of  this  worship  was  Yahweh.  As  we  have  already 
indicated,  the  document  J  assumes  that  Yahweh  was  worshipped 
by  the  Hebrew  race  from  the  first.  On  the  other  hand,  according 

to  P  (Ex.  vi.  2),  God  spake  to  Moses  and  said  to  him:  "  I  am 
Yahweh.  But  I  appeared  to  Abraham,  Isaac  and  Jacob  as  El 
Shaddai  and  by  my  name  Yah  well  I  did  not  make  myself  known  to 

them."  According  to  this  later  tradition  Yahweh  was  unknown 
till  the  days  of  Moses,  and  under  the  aegis  of  His  power  the 
Hebrew  tribes  were  delivered  from  Egyptian  thraldom.  The 

truth  probably  lies  somewhere  between  these  two  sharply  con- 
trasted traditions.  So  much  is  clear.  Yahweh  now  becomes  the 

supreme  deity  of  the  Hebrew  people,  and  an  ark  analogous  to  the 

Egyptian  and  Babylonian  arks  portrayed  on  the  monuments1 
was  constructed  as  embodiment  of  the  numen  of  Yahweh  and  was 
borne  in  front  of  the  Hebrew  army  when  it  marched  to  war.  It 
was  the  signal  victory  won  by  Moses  at  the  exodus  against  the 
Egyptians  and  in  the  subsequent  battle  at  Rephldlm  against 

'Amalek  (Ex.  xvii.)  that  consolidated  the  prestige  of  Yahweh, 
Israel's  war-god.  Indications  in  the  Old  Testament  itself  clearly 
point  to  the  celestial  or  atmospheric  character  of  the  Yahweh  of 
the  Hebrews.  The  supposition  that  the  name  originally  con- 

tained the  notion  of  permanent  or  eternal  being,  and  was  derived 

from  the  verbal  root  signifying  "  to  be,"  involves  too  abstract  a 
conception  to  be  probable,  though  it  is  based  on  Ex.  iii.  15  (E) 
representing  a  tradition  which  may  have  prevailed  in  the  8th 

century  B.C.  Kautzsch,  however,  supports  it  (Hastings's  D.B., 
extra  vol.  "  Rel.  of  Isr."  p.  625  foil.)  against  the  other  derivations 
proposed  by  recent  scholars  (see  JEHOVAH).  That  the  name  also 
prevailed  as  that  of  a  god  among  other  Semitic  races  (or  even 

1  These  sacred  arks  were  carried  in  procession  accompanied  by 
symbolic  figures.  We  note  in  this  connexion  the  form  of  a  sacred 

bark  represented  in  Meyer's  Hist,  of  Egypt  (Oncken  scries),  p.  257, 
viz._the  procession  carrying  the  sacred  ark  and  the  bark  of  the  god 
Amon  belonging  to  the  reign  of  Rameses  II.  (Lepsius,  Denkmaler,  iii. 
iSgb).  See  also  Birch,  Egypt  (S.P.C.K.),  p.  151  (ark  of  Khonsu) ;  cf. 
Jeremias,  Das  A.T.  im  Lichte  des  alien  Orients  (2nd  ed.),  pp.  436-441. 

non-Semitic)  is  rendered  certain  by  the  proper  names  Jau-bi'-di 
(  =  Ilu-bi'di)  of  Hamath  in  Sargon's  inscriptions,  Ahi-jawi  (mi) 
in  Sellin's  discovered  tablet  at  Ta'annek,  to  say  nothing  of  those 
which  have  been  found  in  the  documents  of  Khammurabi's  reign. 
It  has  generally  been  held  that  Stade's  supposition  has  much  to 
recommend  it,  that  it  was  derived  by  Moses  from  the  Kenites,  and 
should  be  connected  with  the  Sinai-Horeb  region.  The  name 
Sinai  suggests  moon-worship  and  the  moon-god  Sin;  and  it  also 
suggests  Babylonian  influence  (cf .  also  Mount  Nebo,  which  was  a 
place-name  both  in  Moab  and  in  Judah,  and  naturally  connects 
itself  with  the  name  of  the  Babylonian  deity).  Several  indica- 

tions favour  the  view  of  the  connexion  in  the  age  of  Moses  between 

the  Yahweh-cult  at  Sinai  and  the  moon-worship  of  Babylonian 
origin  to  which  the  name  Sinai  points  (Sin  being  the  Babylonian 
moon-god).  We  note  (a)  that  in  the  worship  of  Yahweh  the 
sacred  seasons  of  new  moon  and  Sabbath  are  obviously  lunar. 
Recent  investigations  have  even  been  held  to  disclose  the  fact 

that  the  Sabbath  coincided  originally,  i.e.  in  early  pre-exilian 
days,  with  the  full  moon.2  (b)  It  also  accords  with  the  name 
bestowed  on  Yahweh  as  "  Lord  of  Hosts  "  (s.ebddth)  or  stars, 
which  were  regarded  as  personified  beings  (Job  xxxviii.  7)  and 
attendants  on  the  celestial  Yahweh,  constituting  His  retinue 
(i  Kings  xxii.  19)  which  fought  on  high  while  the  earthly  armies 
of  Israel,  His  people,  contended  below  (Judges  v.  20).  . 

The  atmospheric  and  celestial  character  which  belonged  from 
the  first  to  the  Hebrew  conception  of  Yahweh  explains  to  us  the 
ease  with  which  the  idea  of  His  universal  sovereignty  arose, 
which  the  Yahwistic  creation  account  (belonging  to  the  earlier 
stratum  of  J,  Gen.  ii.  4^  foil.)  presupposes.  How  this  came  to  be 
overlaid  by  narrow  local  limitations  of  His  power  and  province 
will  be  shown  later.  It  is  probable  that  Moses  held  the  larger 

rather  than  the  narrower  conception  of  Yahweh's  sphere  of 
influence.  While  the  ark  carried  with  Israel's  host  symbolized 
His  presence  in  their  midst,  He  was  also  known  to  be  present  in 
the  cloud  which  hovered  before  the  host  and  in  the  lightning 

('esh  Yahweh  or  "  fire  of  Yahweh  ")  and  the  thunder  (kol  Yahweh 
or  "  voice  of  Yahweh  ")  which  played  around  Mount  Sinai. 
Moreover,  it  is  hardly  probable  that  a  great  leader  like  Moses 
remained  unaffected  by  the  higher  conceptions  tending  towards 
monotheism  which  prevailed  in  the  great  empires  on  the  Nile  and 
on  the  Euphrates.  In  Egypt  we  know  that  Amenophis  IV. 
came  under  this  monotheistic  movement,  and  attempted  to 

suppress  all  other  cults  except  that  of  the  sun-deity,  of  which  he 

2  Cf.  Zimmern  in  Z.D.M.G.  (1904),  pp.  199  foil.,  458  foil.  This 

view  is  based  on  Dr  Pinches's  discovered  list  in  which  Sapatti  is  called 
the  isth  day  (Proc.  of  the  Soc.  of  Biblical  Arch.,  p.  51  foil.).  See 
A.  Jeremias,  Das  A.  T.  im  Lichte  des  alien  Orients  (2nd  ed.),  pp.  182- 
187.  Marti,  in  his  stimulating  work  Religion  des  A.T.,  pp.  5,  72, 
advocates  the  exclusive  reference  of  the  word  Sabbath  to  the  full 

moon  until  the  time  of  Ezekiel  on  the  basis  of  Meinhold's  arguments in  Sabbat  u.  Woche  im  A.T.  The  latter  regards  Ezekiel  as  the 
organizer  of  the  Jewish  community  and  the  originator  of  the  sanctity 
of  the  Sabbath  as  a  seventh  day  (Ezek.  xlvi.  i ;  cf.  Ezek.  xx.  12,  13, 
16,  20,  24,  xxii.  8,  26,  xxiii.  38,  in  which  the  reproaches  for  the 

profanation  or  neglect  of  the  Sabbath  in  no  way  sustain  Meinhold's 
view).  In  opposition  to  Meinhold,  see  Lotz  in  P.R.E.  (3rd  ed.,  art. 
"  Sabbath,"  vol.  xvii.  pp.  286-289).  To  this  Meinhold  replies  in 
Z.A.T.W.  (1909),  p.  81  f.  Cf.  also  Hehn,  Siebenzahl  und  Sabbat. 
While  admitting  that  a  special  significance  may  have  been  attached 
in  pre-exilian  times  to  the  full-moon  Sabbath,  and  that  the  latter 

may  have  been  specially  intended  in  the  combination  "  new  moon 
and  Sabbath"  in  the  8th-century  prophets  (Hos.  ii.  13;  Amos 
viii.  5 ;  Lsa.  i.  13),  we  are  not  prepared  to  deny  that  the  institution  of 

a  seventh-day  Sabbath  was  an  ancient  pre-exilian  tradition.  The sacredness  of  the  number  seven  is  based  on  the  seven  planetary 
deities  to  whom  each  day  of  the  week  was  respectively  dedicated, 
i.e.  was  astral  in  origin.  Cf.  C.O.T.  i.  18  foil.,  and  Winckler, 
Religionsgeschichtlicher  u.  geschichtlicher  Orient,  p.  39.  See  also  K.A.T. 
(3rd  ed.),  pp.  620-626.  In  the  Old  Testament  the  sanctity  of  the 
number  seven  is  clearly  fundamental  (e.g.  in  the  Nif'al  form  nisba', 
"  to  swear,"  in  the  derivative  subst.  for  "  oath,"  in  Beer-sheba",  &c.). 
The  seventh  day  of  rest  was  parallel  to  the  seventh  year  of  release 
and  of  the  fallow  field.  It  is,  therefore,  impossible  to  detach  Ex. 
xxiii.  12  from  Ex.  xxi.  2,  xxiii.  10  foil.;  cf.  Ex.  xxxiv.  21.  We 
therefore  hold  that  the  law  of  the  seventh-day  Sabbath  goes  back 
to  the  Mosaic  age.  The  general  coincidence  of  the  Sabbath  or 
seventh  day  with  the  easily  recognized  first  quarter  and  full  moon 
established  its  sacred  character  as  lunar  as  well  as  planetary. 
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was  a  devoted  worshipper.  We  also  know  that  between  2000 
and  1400  B.C.  the  Babylonian  language  as  well  as  Babylonian 
civilization  and  ideas  spread  over  Palestine  (as  the  Tell  el  Amarna 
tables  clearly  testify).  The  ancient  Babylonian  psalms  clearly 
reveal  that  the  highest  minds  were  moving  out  of  polytheism  to  a 
monotheistic  identification  of  various  deities  as  diverse  phases  of 
one  underlying  essence.  A  remarkable  Babylonian  tablet  dis- 

covered by  Dr  Pinches  represents  Marduk.  the  god  of  light,  as 
identified  in  his  person  with  all  the  chief  deities  of  Babylonia, 
who  are  evidently  regarded  as  his  varying  manifestations.1 

Through  the  influence  of  Mosaic  teaching  and  law  a  definitely 

ethical  character  was  ascribed  to  Yahweh.  It  was  His  "  finger  " 
that  wrote  the  brief  code  which  has  come  down  to  us  in  the 

decalogue.  At  first,  as  Erdmanns  suggests,  it  may  have  con- 
sisted of  only  seven  commands.  So  also  Kautzsch,  ibid.  p.  634. 

The  most  strongly  distinguishing  feature  of  the  code  is  the  rigid 
exclusion  of  the  worship  of  other  gods  than  Yahweh.  Moreover, 
the  definitely  ethical  character  of  the  religion  of  Yahweh  estab- 

lished by  Moses  is  exhibited  in  the  strict  exclusion  of  all  sexual 
impurity  in  His  worship.  Unlike  the  Canaanite  Baal,  Yahweh 
hasnofemale  consort,  and  this  remained  throughouta  distinguish- 

ing trait  of  the  original  and  unadulterated  Hebrew  religion  (see 
Bathgen,  Beitrdge,  p.  265).  Indeed,  Hebrew,  unlike  Assyrian 

or  Phoenician,  has  no  distinctive  form  for  "  goddess.-"  From 
first  to  last  the  true  religion  of  Yahweh  was  pure  of  sexual  taint. 
The  kedeshlm  and  kedeshoth,  the  male  and  female  priest  attend- 

ants in  the  Baal  and  'Ashtoreth  shrines  (cf.  the  kadishtu  of  the 
temples  of  the  Babylonian  Ishtar)  were  foreign  Canaanite 
elements  which  became  imported  into  Hebrew  worship  during 
the  period  of  the  Hebrew  settlement  in  Canaan. 

Lastly,  the  earliest  codes  of  Hebrew  legislation  (Ex.  xxi.- 
xxiii.)  bear  the  distinct  impress  of  the  high  ethical  character  of 

Yahweh's  requirements  originally  set  forth  by  Moses.  Of  this tradition  the  Naboth  incident  in  the  time  of  Ahab  furnishes  a 

clear  example  which  brings  to  light  the  contrast  between  the 
Tyrian  Baal-cult,  which  was  scarcely  ethical,  and  of  which 
Jezebel  and  Ahab  were  devotees,  and  the  moral  requirements  of 
the  religion  of  Yahweh  of  which  Elijah  was  the  prophet  and  im- 

passioned exponent.  It  was  this  definite  basis  of  ethical  Mosaic 
religion  to  which  the  prophets  of  the  8th  century  appealed,  and 
apart  from  which  their  denunciations  become  meaningless.  To 
this  early  standard  of  life  and  practice  Ephraim  was  faithless  in 
the  days  of  the  prophet  Hosea  (see  his  oracles  passim — especially 
chaps,  i.-iv.  and  xiv.),  and  Judah  in  the  time  of  Isaiah  turned  a 
deaf  ear  (Isa.  i.  2-4,  21). 

4.  Influence  of  Canaan. — The  entrance  of  Israel  into  Canaan 
marks  the  beginning  of  a  new  epoch  in  the  development  of 

Israel's  religious  life.  For  it  involved  a  transition  from  the  simple 
nomadic  relations  to  those  of  the  agricultural  and  more  highly 
civilized  Canaanite  life.  This  subject  has  been  recently  treated 
with  admirable  clearness  by  Marti  in  his  useful  treatise  Die 
Religion  des  A.T.  (1006),  pp.  25-41. 

It  is  in  the  festivals  of  the  annual  calendar  that  this  agricultural 
impress  is  most  fully  manifested.  To  the  original  nomadic 
Pesah  (Passover) — sacrifice  of  a  lamb — there  was  attached  a 
distinct  and  agricultural  festival  of  unleavened  cakes  (massoth) 
which  marks  the  beginning  of  the  corn  harvest  in  the  middle  of 
the  month  Abib  (the  name  of  which  points  to  its  Canaanite  and 

1  The  tablet  is  neo- Babylonian  and  published  by  Dr  Pinches  in  the 
Transactions  of  the  Victoria  Institute,  and  is  cited  by  Professor  Fried. 
Delitzsch  in  the  notes  appended  to  his  first  lecture  Babel  u.  Bibel 
(5th  German  ed.,  p.  81  ad  fin.  and  p.  82).  On  this  subject  of  Baby- 

lonian influence  over  Israel  see  Jeremias,  Monotheistische  Stromungen 
innerhalb  der  babylonischen  Religion,  and  E.  Baentsch,  Altorienta- 
lischer  u.  israelitischer  Monotheismus.  The  text  and  rendering  of 
the  passage  are  doubtful  in  the  cuneiform  letter  discovered  by 

Sellin  in  Ta'annek  (biblical  Ta'anach,  near  Megiddo)  addressed  by 
Alji-jawi  (?  Aljijah)  to  Ishtar-wasur,  in  which  the  following  remark- 

able phrases  are  read:  "  May  the  Lord  of  the  gods  protect  thy  life. 
.  .  .  Above  thy  head  is  one  who  is  above  the  towns.  See  now 
whether  he  will  show  thee  good.  When  he  reveals  his  face,  then 

will  they  be  put  to  shame  and  the  victory  will  be  complete."  The 
letter  appears  to  belong  to  about  1400  B.C.  See  A.  Jeremias,  Das 
A.T.  int  Lichte  des  alien  Orients  (2nd  ed.),  pp.  315,  316,  323.  Sellin, 
Ertrag  der  Ausgrabungen  im  Orient. 

agricultural  origin).  The  close  of  the  corn-harvest  was  marked 
by  the  festival  Shabhuoth  (weeks)  or  Kd;ir  (harvest)  held  seven 
weeks  after  massoth.  The  last  and  most  characteristic 
festival  of  Canaanite  life  was  that  of  Asiph  or  "  ingathering  " 
which  after  the  Deuteronomic  reformation  (621  B.C.)  had  made 
a  single  sanctuary  and  therefore  a  considerable  journey  with  a 
longer  stay  necessary,  came  to  be  called  Succdth  or  booths. 
This  was  the  autumn  festival  held  at  the  close  of  September  or 
beginning  of  October.  It  marked  the  close  of  the  year's  agricul- 

tural operations  when  the  olives  and  grapes  had  been  gathered 
[Ex.  xxiii.  14-17  (E),  xxxiv.  18,  22,  23  (])];  see  FEASTS, 
PASSOVER,  PENTECOST  and  TABERNACLES.  Another  special 
characteristic  of  Israel's  religion  in  Canaan  was  the  considerable 
increase  of  sacrificial  offerings.  Animal  sacrifices  became  much 
more  frequent,  and  included  not  only  the  bloody  sacrifice 
(Zebah)  but  also  burnt  offerings  (kalil,  'olah)  whereby  the  whole animal  was  consumed  (see  SACRIFICE).  But  we  have  in  addition 
to  the  animal  sacrifices,  vegetable  offerings  of  meal,  oil  and  cakes 
(massoth,  ashlshah  and  kawwan,  which  last  is  specially  connected 
with  the  'Ashtoreth  cult:  Jer.  vii.  18,  xliv.  19),  as  well  as  the 
"  bread  of  the  Presence  "  (lehem  happanim),  i  Sam.  xxi.  6. 
Whether  the  primitive  rite  of  water-o/erings  (i  Sam.  vii.  6; 
2  Sam.  xxiii.  16)  belonged  to  early  nomadic  Israel  (as  seems 
probable)  it  is  not  possible  to  determine  with  any  certainty. 

Again,  the  conception  of  Yahweh  suffered  modification. 
In  the  desert  he  was  worshipped  as  an  atmospheric  deity,  who 
manifested  himself  in  thunder  and  lightning,  whose  abode  was 
in  the  sky,  whose  sanctuary  was  on  the  mountain  summit  of 
Horeb-Sinai,  and  whose  movable  palladium  was  the  ark  of  the 
covenant.  But  when  the  nomadic  clans  of  Israel  came  to  occupy 
the  settled  abodes  of  the  agricultural  Canaanites  who  had  a 
stake  in  the  soil  which  they  cultivated,  these  conditions  evidently 
reacted  on  their  religion.  Now  the  local  Baal  was  the  divine 
owner  of  the  fertile  spot  where  his  sanctuary  (qodesh)  was  marked 
by  the  upright  stone  pillar,  the  symbol  of  his  presence,  on  which 
the  blood  of  the  slaughtered  victim  was  smeared.  To  this  Baal 
the  productiveness  of  the  soil  was  due.  Consequently  it  was 
needful  to  secure  his  favour,  and  in  order  to  gain  this,  gifts  were 
made  to  him  by  the  local  resident  population  who  depended 
on  the  produce  of  the  land  (see  BAAL,  especially  ad  init.).  Now 
when  the  Hebrews  succeeded  to  these  agricultural  conditions 
and  acquired  possession  of  the  Canaanite  abodes,  they  naturally 
fell  into  the  same  cycle  of  religious  ideas  and  tradition.  Yahweh 
ceased  to  be  exclusively  regarded  as  god  of  the  atmosphere, 

worshipped  in  a  distant  mountain,  Horeb-Sinai,  situated  in  the 
south  country  (negebh)  ,and  moving  in  the  clouds  of  heaven  before 
the  Israelites  in  the  desert,  but  he  came  to  be  associated  with 

Israel's  life  in  Canaan.  He  manifested  His  presence  either  by  a 
signal  victory  over  Israel's  foes  (Josh.  x.  10,  n ;  i  Sam.  vii.  10-12) 
or  by  a  thunderstorm  (i  Sam.  xii.  18)  or  through  a  dream  (Gen. 
xxviii.  16  foil. ;  cf.  i  Kings  iii.  5  foil.)  at  a  sacred  spot  like  Bethel. 
Accordingly,  whenever  His  presence  and  power  were  displayed  in 
places  where  the  Canaanite  Baal  had  been  worshipped,  they  came 

to  be  attached  to  these  spots.  He  had  "  put  his  name,"  i.e. 
power  and  presence  (numen)  there,  and  the  same  festivals  and 
sacrifices  which  had  previously  been  devoted  to  the  cult  of 
the  Canaanite  Baal  were  now  annexed  to  the  service  of  Yahweh, 

the  war-god  of  the  conquering  race.  The  process  of  transference 
was  facilitated  by  two  potent  causes:  (a)  Both  Canaanite  and 
Hebrew  spoke  a  common  language;  (b)  the  name  Baal  is  not  in 
reality  an  individual  proper  name  like  Kemosh  (Chemosh), 

Ramman  or  Hadad,  but  is,  like  El  (Ilu  )"  god,"  an  appellative 
meaning  "  lord,"  "  owner  "  or  "  husband."  The  name  Baal 
might  therefore  be  used  for  any  deity  such  as  Milk  (Milcom) 

or  Shemesh  ("  sun  ")  who  was  the  divine  owner  of  the  spot. 

It  was  simply  a  covering  epithet,  and  like  the  word  "  god  " could  be  transferred  from  one  deity  to  another.  In  this  way 

Yahweh  came  to  be  called  the  Baal  or  "  lord  "  of  any  sacred 
place  where  the  armies  of  Israel  by  their  victories  attested 

"  his  mighty  hand  and  outstretched  arm."  (See  Kautzsch  in 
Hastings's  D.B.,  extra  vol.,  p.  645  foil.) 

Such  was  the  path  of  syncretism,  and  it  was  fraught  with 
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peril  to  the  older  and  purer  faith.  For  when  Yahweh  gradually 

became  Israel's  local  Baal  he  became  worshipped  like  the  old 
Canaanite  deity,  and  all  the  sensuous  accompaniments  of 

Kedeshoth,1  as  well  as  the  presence  of  the  asherah  or  sacred 
pole,  became  attached  to  his  cult.  But  the  symbol  carried 
with  it  the  numen  of  the  goddess  symbolized,  and  there  can  be 

little  doubt  that  Asherah  came  to  be  regarded  as  Yahweh's 
consort.  In  the  days  of  Manasseh  syncretism  went  on  unchecked 
even  in  the  Jerusalem  temple  and  its  precincts,  and  it  was  not 

till  the  year  of  Josiah's  reformation  (621  B.C.)  that  the  Kedeshlm 
and  Kedeshoth  as  well  as  the  Asherah  were  banished  for  ever 

from  Yahweh's  sanctuary  (2  Kings  xxi.  7,  xxiii.  7),  which  their 
presence  had  profaned. 

Now  local  worship  means  the  differentiation  of  the  personality 
worshipped  in  the  varied  local  shrines,  in  other  words  Baalim 
or  Baals.  Just  as  we  have  in  Assyria  an  Ishtar  of  Arbela  and 

an  Ishtar  of  Nineveh  (treated  in  Assur-bani-pal's  (Rassam) 
cylinder2  like  two  distinct  deities),  as  we  have  local  Madonnas 
in  Roman  Catholic  countries,  so  must  it  have  been  with  the  cults 
of  Yahweh  in  the  regal  period  carried  on  in  the  numerous  high 
places,  Bethel,  Shechem,  Shiloh  (till  its  destruction  in  the 
days  of  EH)  and  Jerusalem.  Each  in  turn  claimed  that  Yahweh 
had  placed  his  name  (i.e.  personal  presence  and  power  or  numen) 
there.  Each  had  a  Yahweh  of  its  own. 

On  the  other  hand,  old  deities  still  lurked  in  old  spots  which 
had  been  for  centuries  their  abode.  It  was  no  easy  task  to 
establish  Yahweh  in  permanent  possession  of  the  new  lands 
conquered  by  the  Hebrew  settlers.  The  old  gods  were  not  to 
be  at  once  discrowned  of  might.  Of  this  we  have  a  vivid  example 
in  the  episode  2  Kings  xviii.  24-28.  The  inhabitants  of  Babylonia 
and  other  regions  whom  the  Assyrian  kings  had  settled  in 
Ephraim  after  721  B.C.  (cf.  Ezra  iv.  10)  are  described  as  suffering 
from  the  depredations  of  lions,  and  a  priest  from  the  deported 
Ephraimites  is  sent  to  them  to  teach  them  the  worshipof  Yahweh, 

the  god  of  the  land.  Similarly  in  the  earlier  pre-exilian  period 

of  Israel's  occupation  of  Canaanite  territory  the  Hebrews  were 
always  subject  to  this  tendency  to  worship  the  old  Baal  or 

'Ashtoreth  (the  goddess  who  made  the  cattle  and  flocks  prolific).3 
A  few  years  of  drought  or  of  bad  seasons  would  make  a  Hebrew 
settler  betake  himself  to  the  old  Canaanite  gods.  Even  in  the 
days  of  Hosea  the  rivalry  between  Yahweh  and  the  old  Canaanite 
Baal  still  continued.  The  prophet  reproaches  his  Ephraimite 

countrymen  for  going  after  their  "  lovers,"  the  old  local  Baals 
who  were  supposed  to  have  bestowed  on  them  the  bread,  water, 

wool,  flax  and  oil,  and  for  not  knowing  that  "  it  is  I  (Yahweh) 
who  have  bestowed  on  her  (i.e.  Israel)  the  corn,  the  new  wine 
and  the  oil,  and  have  bestowed  on  her  silver  and  gold  in  abund- 

ance which  they  have  wrought  into  a  Baal  image  "  (Hos.  ii.  10). 
External  danger  from  a  foreign  foe,  such  as  Midian  or  the 

Philistines,  at  once  brought  into  prominence  the  claim  and  power 

of  Yahweh,  Israel's  national  war-god  since  the  great  days  of 
the  exodus.  The  religion  of  Yahweh  (as  Wellhausen  said) 

meant  patriotism,  and  in  war-time  tended  to  weld  the  participat- 
ing tribes  into  a  national  unity.  The  book  of  Judges  with  its 

"  monotonous  tempo — religious  declension,  oppression,  repent- 
ance, peace,"  to  which  Wellhausen 4  refers  as  its  ever-recurring 

cycle,  makes  us  familiar  with  these  alternating  phases  of  action 
and  reaction.  Times  of  peace  meant  national  disintegration 
and  the  lapse  of  Israel  into  the  Canaanite  local  cults,  which  is 
interpreted  by  the  redactor  as  the  prophets  of  the  8th  century 
would  have  interpreted  it,  viz.  as  defection  from  Yahweh.  On 
the  other  hand,  times  of  war  against  a  foreign  foe  meant  on 
the  religious  side  the  unification,  partial  or  complete,  of  the 

1  The  allusion  in  Amos  ii.  7;  Hos.  iv.  13,  14  is  sufficiently  explicit; 
cf.  Jer.  ii.  20-23,  >"•  6-n,  v.  7,  8.  The  practice  is  prohibited  in 
Deut.  xxiii.  17. 

1  Column  i.  15,  16,  42,  43,  ii.  128,  iii.  30,  31,  iv.  47,  48,  &c. 
Probably  we  should  regard  them  as  differentiated  hypostases. 

*  Hence  the  'Ashtaroth  or  offspring  of  flocks  in  Deut.  vii.  13, 
xxviii.  18.  A  like  function  belonged  to  the  Babylonian  Ishtar. 
See  "  Descent  of  Ishtar  to  Hades,"  Rev.  lines  6-10,  where  universal 
non-intercourse  of  sexes  follows  Ishtar's  departure  from  earth  to Hades. 

4  Proleg.  Gesch.  Israels  (2nd  ed.),  p.  240  foil.,  cf .  p.  258. 

Israelite  tribes  by  the  rallying  cry  "  the  sword  of  Yahweh  " 
(Judges  vii.  20).  In  this  way  'Ophrah  became  the  centre  of 
the  coalition  under  Gideon  in  the  tribe  of  Manasseh.  Its  im- 

portance is  attested  by  Judges  viii.  22-28,  and  we  may  disregard 
the  "  snare "  which  the  Deuteronomic  writer  condemns  in 
accordance  with  the  later  canons  of  orthodoxy.  What  'Ophrah 
became  on  a  small  scale  in  the  days  of  Gideon,  Jerusalem  became 
on  a  larger  scale  in  the  days  of  David  and  his  successors.  It  was 
the  religious  expression  of  the  unity  of  Israel  which  the  life  and 
death  struggle  with  the  Philistines  had  gradually  wrought  out. 

Despite  the  capture  of  the  ark  after  the  disastrous  battle 
of  Shiloh,  Yahweh  had  in  the  end  shown  himself  through  a 
destructive  plague  superior  in  might  to  the  Philistine  Dagon. 
There  are  indeed  abundant  indications  that  prove  that  in  the 
prevalent  popular  religion  of  the  regal  period  monotheistic 
conceptions  had  no  place.  Yahweh  was  god  only  of  Israel  and 

of  Israel's  land.  An  invasion  of  foreign  territory  would  bring 
Israel  under  the  power  of  its  patron-deity.  The  wrath  with 
which  the  Israelite  armies  believed  themselves  to  be  visited 

(probably  an  outbreak  of  pestilence)  when  the  king  of  Moab 
was  reduced  to  his  last  extremity,  was  obviously  the  wrath  of 

Chemosh  the  god  of  Moab,  which  the  king's  sacrifice  of  his  only 
son  had  awakened  against  the  invading  army  (2  Kings  iii.  27). 
In  other. words,  the  ordinary  Israelite  worshipper  of  Yahweh 
was  at  this  time  far  removed  from  monotheism,  and  still  remained 
in  the  preliminary  stage  of  henotheism,  which  regarded  Yahweh 

as  sole  god  of  Israel  and  Israel's  land,  but  at  the  same  time 
recognized  the  existence  and  power  of  the  deities  of  other  lands 
and  peoples.  Of  this  we  have  recurring  examples  in  pre-exilian 
Hebrew  history.  See  i  Sam.  xxvi.  19;  Judges  xi.  23,  24; 
Ruth  i.  16. 

5.  Characteristics  and  Constituent  Elements. — It  is  only  possible 
here  to  refer  in  briefest  enumeration  to  the  material  and  external 
objects  and  forms  of  popular  Hebrew  religion.  These 
were  of  the  simplest  character.  The  upright  stone 
(or  massebah)  was  the  material  symbol  of  deity 
on  which  the  blood  of  sacrifice  was  smeared,  and  in  which  the 
numen  of  the  god  resided.  It  is  probable  that  in  some  primitive 
sanctuaries  no  real  distinction  was  made  between  this  stone- 
pillar  and  the  altar  or  place  where  the  animal  was  slaughtered. 
In  ordinary  pre-exilian  high  places  the  custom  described  in  the 
primitive  compend  of  laws  (Ex.  xx.  24)  would  be  observed. 
A  mound  of  earth  was  raised  which  would  serve  as  a  platform 
on  which  the  victim  would  be  slaughtered  in  the  presence  of 
the  concourse  of  spectators.  In  the  more  important  shrines, 
as  at  Jerusalem  or  Samaria,  there  would  be  an  altar  of  stone 
or  of  bronze.  Another  accompaniment  of  the  sanctuary  would 

be  the  sacred  tree — most  frequently  a  terebinth  (cf.  Judges  ix. 
37  "  terebinth  of  soothsayers  "),  or  it  might  be  a  palm  tree 
(cf.  "  palm  tree  of  Deborah  "  in  Judges  iv.  5),  or  a  tamarisk 
('eshel),  or  pomegranate(rww«on),as  at  the  high  place  in  Gibeah 
where  Saul  abode.  Moreover,  we  have  frequent'  references  to 
sacred  springs,  as  that  of  Beer-sheba,  '  Enharod  ('eyn-harod) 
(Judges  vii.  i;  cf.  also  Judges  19,  ' En-ha^ore  ['eyn-haqqore']). 
(On  this  subject  of  holy  trees,  holy  waters  and  holy  stones, 

consult  article  TREE- WORSHIP,  and  Robertson  Smith's  Religion 
of  the  Semites,  2nd  ed.,  pp.  165-197.) 
The  wide  prevalence  of  magic  and  soothsaying  may  be 

illustrated  from  the  historical  books  of  the  Old  Testament 

as  well  as  from  the  pre-exilian  prophets.  The  latter  indeed 

tolerated  the  qosem  (soothsayer)  as  they  did  the  seer  (ro'eh). 
The  rhabdomancy  denounced  by  Hosea  (iv.  12)  was  associated 
with  idolatry  at  the  high  places.  But  the  arts  of  the  necromancer 
were  always  and  without  exception  treated  as  foreign  to  the 

religion  of  Yahweh.  The  necromancer  of  ba'al  'obh'  was  held 
to  be  possessed  of  the  spirit  who  spoke  through  him  with  a 
hollow  voice.  Indeed  both  necromancer  and  the  spirit  that 
possessed  him  were  sometimes  identified,  and  the  former  was 
simply  called  obh.  It  is  probable  that  necromancy,  like  the 

worship  of  Asherah  and  'Ashtoreth,  as  well  as  the  cult  of  graven 
images,  was  a  Canaanite  importation  into  Israel's  religious 
practices.  (See  Marti,  Religion  des  A.T.,  p.  32.) 
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Priest- 
hood. 

The  history  of  the  rise  of  the  priesthood  in  Israel  is  exceedingly 
obscure.  In  the  nomadic  period  and  during  the  earlier  years  of 

the  settlement  of  Israel  in  Canaan  the  head  of  every 
family  could  offer  sacrifices.  In  the  primitive  codes, 
Ex.  xx.  22-xxiii.  19  (E),  xxxiv.  10-28  (J),  we  have 

no  allusion  to  any  separate  order  of  men  who  were  qualified  to 
offer  sacrifices.  In  Ex.  xxiv.  5  (E)  we  read  that  Moses  simply 
commissioned  young  men  to  offer  sacrifices.  On  the  other  hand 
the  addendum  to  the  book  of  Judges,  chaps,  xvii.,  xviii.  (which 
Budde,  Moore  and  other  critics  consider  to  belong  to  the  two 

sources  of  the  narratives  in  Judges,  viz.  J1  as  well  as  E),  makes 
reference  to  a  Levite  of  Bethlehem-Judah,  expressly  stated 
in  xvii.  7  as  belonging  to  a  clan  of  Judah.  This  man  Micah  took 
into  his  household  as  priest.  This  narrative  has  all  the  marks 
of  primitive  simplicity.  There  can  be  no  reasonable  doubt  that 
the  Levite  here  was  member  of  a  priestly  tribe  or  order,  and  this 
view  is  confirmed  by  the  discovery  of  what  is  really  the  same 

word  in  south  Arabian  inscriptions.2  The  narrative  is  of  some 
value  as  it  shows  that  while  it  was  possible  to  appoint  any  one 
as  a  priest,  since  Micah,  like  David,  appointed  one  of  his  own 

sons  (xvii.  5),  yet  a  special  priest-tribe  or  order  also  existed, 
and  Micah  considered  that  the  acquisition  of  one  of  its  members 

was  for  his  household  a  very  exceptional  advantage:  "  Now 
1  know  that  Yahweh  will  befriend  me  because  I  have  the  Levite 

as  priest."  3  In  other  words  a  priest  who  was  a  Levite  possessed 
a  superior  professional  qualification.     He  is  paid  ten  shekels 
per  annum,  together  with  his  food  and  clothing,  and  is  dignified 

by  the  appellation  "  father  "  (cf.  the  like  epithet  of  "  mother  " 
applied   to   the  prophetess   Deborah,   Judges   v.    7;   see   also 
2  Kings  ii.  12,  vi.  21,  xiii.  14).    This  same  narrative  dwells  upon 
the  graven  images,  ephod  and  teraphim,  as  forming  the  apparatus 

of  religious  ceremonial  in  Micah's  household.    Now  the  ephod 
and  teraphim  are  constantly  mentioned  together  (cf.  Hos.  iii.  4) 
and  were  used  in  divination.    The  former  was  the  plated  image 
of  Yahweh  (cf.  Judges  viii.  26,  27)  and  the  latter  were  ancestral 
images  (see  Marti,  op.  cit.  pp.   27,   29;  Harper,  Int.  Comm. 

"  Amos  and  Hosea,"  p.  222).    In  other  words  the  function  of 
the  priest  was  not  merely  sacrificial  (a  duty  which  Kautzsch 
unnecessarily  detaches  from  the  services  which  he  originally 
rendered),  nor  did  he  merely  bear  the  ark  of  the  covenant  and 

take  charge  of  God's  house;  but  he  was  also  and  mainly  (as  the 
Arabic  name  kahin  shows)  the  soothsayer  who  consulted  the  ephod 
and  gave  the  answers  required  on  the  field  of  battle  (see  i  Sam. 
and  2  Sam.  passim)  and  on  other  occasions.     This  is  clearly 

shown  in  the  "  blessing  of  Moses  "  (Deut.  xxxiii.  8),  where  the 
Levite  is  specially  associated  with  another  apparatus  of  inquiry, 
viz.  the  sacred  lots,  Urim  and  Thummim.    The  true  character 

of  Urim  (as  expressing  "  aye  ")  and  Thummim  (as  expressing 
"  nay  "  )  is  shown  by  the  reconstructed  text  of  i  Sam.  xiv.  41 
on  the  basts  of  the  Septuagint.    See  Driver  ad  loc. 

The  chief  and  most  salient  characteristic  of  the  worship  of 
the  high  places  was  geniality.    The  sacrifice  was  a  feast  of  social 

communion  between  the  deity  and  his  worshippers, 
and  knit  botn  deitv  and  clan-members  together  in 

ship.  the  bonds  of  a  close  fellowship.    This  genial  aspect 
of  Hebrew  worship  is  nowhere  depicted  more  graphic- 

ally than  in  the  old  narrative  (a  J  section  =  Budde's  G)  i  Sam. 
ix.  19-24,  where  a  day  of  sacrifice  in  the  high  place  is  described. 
Saul  and  his  attendant  are  invited  by  the  seer-priest  Samuel 
into  the  banqueting  chamber  (lishkah)  where  thirty  persons 

partake  of  the  sacrificial  meal.  It  was  the  'dsiph  or  festival 
of  ingathering,  when  the  agricultural  operations  were  brought 
to  a  close,  which  exhibited  these  genial  features  of  Canaanite- 
Hebrew  life  most  vividly.  References  to  them  abound  in  pre- 
exilian  literature:  Judges  xxi.  21  (cf.  ix.  27);  Amos  viii.  i  foil.; 
Hos.  ix.  i  foil.,  Jer.  xxxi.  4;  Isa.  xvi.  10  (Jer.  xlviii.  33). 
These  festivals  formed  the  veins  and  arteries  of  ancient  Hebrew 

1  Internal.  Crit.  Commentary,  Judges,  Introd.  p.  xxx.,  also  p.  367 foil. 

2  m1?    "priest,"  nm1?   "priestess";    see   Hommel,   Sud-arabische Chrestomathie,  p.  127;  Ancient  Hebrew  Tradition,  p.  278  foil. 
3  Moore  regards  this  verse  as  belonging  to  the  J  or  older  document, 

op.  cit.  p.  367. 

clan  and  tribal  life.4  Wellhausen's  characterization  of  the 
Arabian  hajj&  applies  with  equal  force  to  the  Hebrew  hagg 
(festival) :  "  They  formed  the  rendezvous  of  ancient  life.  Here 
came  under  the  protection  of  the  peace  of  God  the  tribes  and 
clans  which  otherwise  lived  apart  from  one  another  and  only 
knew  peace  and  security  within  their  own  frontiers."  i  Sam. 
xx.  28  foil,  indicates  the  strong  claims  on  personal  attendance 
exercised  on  each  individual  member  by  the  local  clan  festival 
at  Bethlehem-Judah. 

It  is  easy  to  discern  from  varied  allusions  in  the  Old  Testament 
that  the  Canaanite  impress  of  sensuous  life  clung  to  the  autumnal 
vintage  festivals.  They  became  orgiastic  in  character  and 
scenes  of  drunkenness,  cf.  Judges  ix.  27;  i  Sam.  14-16;  Isa. 
xxviii.  7,  8.  Against  this  tendency  the  Nazirite  order  and 
tradition  was  a  protest.  Cf.  Amos  ii.  n  foil.;  Judges  xiii.  7,  14. 
As  certain  sanctuaries,  Shiloh,  Shechem,  Bethel,  &c.,  grew  in 
importance,  the  priesthoods  that  officiated  at  them  would  acquire 
special  prestige.  Eli,  the  head  priest  at  Shiloh  in  the  early  youth 
of  Samuel,  held  an  important  position  in  what  was  then  the 
chief  religious  and  political  centre  of  Ephraim;  and  the  office 
passed  by  inheritance  to  the  sons  in  ordinary  cases.  In  the  regal 
period  the  royal  residence  gave  the  priesthood  of  that  place  an 
exceptional  position.  Thus  Zadok,  who  obtained  the  priestly 
office  at  Jerusalem  in  the  reign  of  Solomon  and  was  succeeded 
by  his  sons,  was  regarded  in  later  days  as  the  founder  of  the  true 
and  legitimate  succession  of  the  priesthood  descended  from  Levi 
(Ezek.  xl.  46,  xliii.  19,  xliv.  15;  cf.  i  Kings  ii.  27,  35).  His 
descent,  however,  from  Eleazar,  the  elder  brother  of  Aaron, 
can  only  be  regarded  as  the  later  artificial  construction  of  the 
post-exilian  chronicler  (i  Chron.  vi.  4-15,  50-53,  xxiv.  i  foil.), 
who  was  controlled  by  the  traditions  which  prevailed  in  the  4th 
century  B.C.  and  after. 

6.  The  Prophets. — The  rise  of  the  order  of  prophets,  who 
gradually  emerged  out  of  and  became  distinct  from  the  old 

Hebrew  "  seer  "  or  augur  (i  Sam.  ix.  g),6  marks  a  new  epoch 
in  the  religious  development  of  the  Hebrews.  Over  the  successive 
stages  of  this  growth  we  pass  lightly  (see  PROPHET).  The  life- 
and-death  struggle  between  Israel  and  the  Philistines  in  the  reign 

of  Saul  called  forth  under  Samuel's  leadership  a  new  order  of 
"  men  of  God,"  who  were  called  "  prophets  "  or  divinely  inspired 
speakers.7  These  men  were  distributed  in  various  settlements, 
and  their  exercises  were  usually  of  an  ecstatic  character.  The 
closest  modern  analogy  would  be  the  orders  of  dervishes  in 
Islam.  Probably  there  was  little  externally  to  distinguish  the 

prophet  of  Yahweh  in  the  days  of  Samuel  from  the  Canaanite- 
Phoenician  prophets  of  Baal  and  Asherah  (i  Kings  xviii.  19,  26, 
28),  for  the  practices  of  both  were  ecstatic  and  orgiastic  (cf. 
i  Sam.  x.  5  foil.,  xviii.  10,  xix.  23  foil.).  The  special  quality  which 
distinguished  these  prophetic  gilds  or  companies  was  an  intense 
patriotism  combined  with  enthusiastic  devotion  to  the  cause 
of  Yahweh.  This  necessarily  involved  in  that  primitive  age  an 
extreme  jealousy  of  foreign  importations  or  innovations  in 
ritual.  It  is  obvious  from  numerous  passages  that  these  pro- 

phetic gilds  recognized  the  superior  position  and  leadership  of 
Samuel,  or  of  any  other  distinguished  prophet  such  as  Elijah 
or  Elisha.  Thus  i  Sam.  xix.  20,  23  et  seq.  show  that  Samuel 
was  regarded  as  head  of  the  prophetic  settlement  at  Naioth. 
With  reference  to  Elijah  and  Elisha,  see  2  Kings  ii.  3,  5,  15, 

iv.  i,  38  et  seq.,  vi.  i  et  seq.  There  cannot  be  any  doubt  that 

4  Similarly  in  ancient  Greece.  See  the  instructive  passage  in 
Aristotle,  Nic.  Eth.  viii.  q  (4,  5),  on  the  relation  of  Greek  sacrifices 
and  festivals  to  Koivwvlai  and  politics:  oj  yap  dpxeuat  Ovalat  xal 
(Hivo&oi  <t>alvovr(u  ylyvfoOai  /j«-d  rds  TUT  Kapruv  <rvynt>ni5as  olov  drapxai ; 
cf.  Grote  on  Pan-Hellenic  festivals,  History  of  Greece,  vol.  iiij  ch. 

28. 
6  Wellhausen,  Reste  arabischtn  Heidentums  (2nd  ed.),  p.  89. 
'  Though  this  be  an  interpolated  gloss  (Thenius,  Budde),  it  states 

a  significant  truth  as  Kautzsch  clearly  shows,  op.  cit.  p.  672.  _In 

Micah  iii.  7  the  fyozeh  is  mentioned  in  a  sense  analogous  totnero'eft 
or  "  seer,"  and  coupled  with  the  qosem  or  "  soothsayer,"  viz.  as 
spurious;  cf.  Deut.  xviii.  10. 

7  No    better    derivation    is    forthcoming    of    the    word    nabhi , 

"  prophet,"  than  that  it  is  a  Ka^fl  form  of  the  root  ndM  =  Assyr. 

nabii,  "  speak." 
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such  enthusiastic  devotees  of  Yahweh,  in  days  when  religion 

meant  patriotism,  did  much  to  keep  alive  the  flame  of  Israel's 
hope  and  courage  in  the  dark  period  of  national  disaster.  It  is 
significant  that  Saul  in  his  last  unavailing  struggle  against  the 
overwhelming  forces  of  the  Philistines  sought  through  the  medium 
of  a  sorceress  for  an  interview  with  the  deceased  prophet  Samuel. 
It  was  the  advice  of  Elisha  that  rescued  the  armies  of  Jehoram 
and  Jehoshaphat  in  their  war  against  Moab  when  they  were 
involved  in  the  waterless  wastes  that  surrounded  them  (2  Kings 
iii.  14  foil.).  We  again  find  Elisha  intervening  with  effect  on 
behalf  of  Israel  in  the  wars  against  Syria,  so  that  his  fame  spread 
to  Syria  itself  (2  Kings  v.-viii.  7  foil.).  Lastly  it  was  the  fiery 
counsels  of  the  dying  prophet,  accompanied  by  the  acted  magic 
of  the  arrow  shot  through  the  open  window,  and  also  of  the 
thrice  smitten  floor,  that  gave  nerve  and  courage  to  Joash,  king 
of  Israel,  when  the  armies  of  Syria  pressed  heavily  on  the  northern 
kingdom  (2  Kings  xiii.  14-19). 

We  see  that  the  prophet  had  now  definitely  emerged  from  the 

old  position  of  "  seer."  Prophetic  personality  now  moved  in  a 
larger  sphere  than  that  of  divination,  important  though  that 
function  be  in  the  social  life  of  the  ancient  state1  as  instrumental 
in  declaring  the  will  of  the  deity  when  any  enterprise  was  on 

foot.  For  the  prophet's  function  became  in  an  increasing  degree 
a  function  of  mind,  and  not  merely  of  traditional  routine  or 
mechanical  technique,  like  that  of  the  diviner  with  his  arrows 
or  his  lots  which  he  cast  in  the  presence  of  the  ephod  or  plated 

Yahweh  image.  The  new  name  nabhi'  became  necessary  to 
express  this  function  of  more  exalted  significance,  in  which  human 
personality  played  its  larger  role.  Even  as  early  as  the  time  of 
David  it  would  seem  that  Nathan  assumed  this  more  developed 

function  as  interpreter  of  Yahweh's  righteous  will  to  David. 
But  both  in  2  Sam.  xii.  1-15  as  well  as  in  2  Sam.  vii.  we  have 
sections  which  are  evidently  coloured  by  the  conceptions  of  a 

later  time.  We  stand  on  safer  ground  when  we  come  to  Elijah's 
bold  intervention  on  behalf  of  righteousness  when  he  declared 
in  the  name  of  Yahweh  the  divine  judgment  on  Ahab  and  his 
house  for  the  judicial  murder  of  Naboth.  We  here  observe  a 
great  advance  in  the  vocation  of  the  prophet.  He  becomes  the 
interpreter  and  vindicator  of  divine  justice,  the  vocal  exponent 

of  a  nation's  conscience.  For  Elijah  was  in  this  case  obviously 
no  originator  or  innovator.  He  represents  the  old  ethical 
Mosaism,  which  had  not  disappeared  from  the  national  con- 

sciousness, but  still  remained  as  the  moral  pre-supposition  on 
which  the  prophets  of  the  following  century  based  their  appeals 
and  denunciations.  It  is  highly  significant  that  Elijah,  when 
driven  from  the  northern  kingdom  by  the  threats  of  the  Tyrian 
Jezebel,  retreats  to  the  old  sanctuary  at  Horeb,  whence  Moses 
derived  his  inspiration  and  his  Torah. 

We  have  hitherto  dealt  with  isolated  examples  of  prophetism 
and  its  rare  and  distinguished  personalities.  The  ordinary 

Hebrew  nabhi'  still  remained  not  the  reflective  visionary,  stirred 
at  times  by  music  into  strange  raptures  (2  Kings  iii.  15),  but  the 

ecstatic  and  orgiastic  dervish  who  was  meshuggah  or  "  frenzied," 
a  term  which  was  constantly  applied  to  him  from  the  days  of 
Elisha  to  those  of  Jeremiah  (2  Kings  ix.  n;  in  Hos.  ix.  7  and 
Jer.  xxix.  26  it  is  regarded  as  a  term  of  reproach).  It  is  only  in 
rare  instances  that  some  exalted  personality  is  raised  to  a  higher 
level.  Of  this  we  have  an  interesting  example  in  the  vivid 
episode  that  preceded  the  battle  of  Ramoth-Gilead  described 
in  i  Kings  xxii.,  when  Micaiah  appears  as  the  true  prophet  of 
Yahweh,  who  in  his  rare  independence  stands  in  sharp  contrast 
with  the  conventional  court  prophets,  who  prophesied  then,  as 
their  descendants  prophesied  more  than  two  centuries  later, 
smooth  things. 

It  is  not,  however,  till  the  8th  ceijtury  that  prophecy  attained 

its  highest  level  as  the  interpreter  of  God's  ways  to  men.  This 
is  due  to  the  fact  that  it  for  the  first  time  unfolded  the  true 

character  of  Yahweh,  implicit  in  the  old  Mosaic  religion  and 

submerged  in  the  subsequent  centuries  of  Israel's  life  in  Canaan, 
but  now  at  length  made  clear  and  explicit  to  the  mind  of  the 

1  In  Isa.  iii.  2  the  soothsayer  is  placed  on  a  level  with  the  judge, 
prophet  and  elder. 

nation.  It  became  now  detached  from  the  limitations  of  nation- 
alism and  local  association  with  which  it  had  been  hitherto 

circumscribed. 

Even  Elisha,  the  greatest  prophet  of  the  gth  century,  had 
remained  within  these  national  limitations  which  characterized 

the  popular  conceptions  of  Yahweh.  Yahweh  was  Israel's  war- 
god.  His  power  was  asserted  in  and  from  Canaanite  soil.  If 
Naaman  was  to  be  healed,  it  could  only  be  in  a  Palestinian  river, 

and  two  mules'  load  of  earth  would  be  the  only  permanent 
guarantee  of  Yahweh's  effective  blessing  on  the  Syrian  general 
in  his  Syrian  home. 

That  larger  conceptions  prevailed  in  some  of  the  loftier  minds 
of  Israel,  and  may  be  held  to  have  existed  even  as  far  back  as 
the  age  of  Moses,  is  a  fact  which  the  Yahwistic  cosmogony  in 
Gen.  ii.  46-9  (which  may  have  been  composed  in  the  9th  century 
B.C.)  clearly  suggests,  and  it  is  strongly  sustained  by  the  over- 

whelming evidence  of  the  powerful  influence  of  Babylonian 
culture  in  the  Palestinian  region  during  the  centuries  2000- 
1400  B.C.2  Probably  in  our  modern  construction  of  ancient 
Hebrew  history  sufficient  consideration  has  not  been  given  to  the 
inevitable  coexistence  of  different  types  and  planes  of  thought, 
each  evolved  from  earlier  and  more  primordial  forms.  In  other 
words  we  have  to  deal  not  with  one  evolution  but  with 
evolutions. 

The  existence  of  the  purer  and  larger  conception  of  Yahweh's 
character  and  power  before  the  advent  of  Amos  indicates  that 

the  transition  from  the  past  was  not  so  sudden  as  Wellhausen's 
graphic  portrayal  in  the  gth  edition  of  this  Encyclopaedia  (art. 
ISRAEL)  would  have  led  us  to  suppose.  There  were  pre-existent 

ideas  upon  which  that  prophet's  epoch-making  message  was 
based.  Yet  this  consideration  should  in  no  way  obscure  the  fact 
that  the  prophet  lived  and  worked  in  the  all-pervading  atmosphere 
of  the  popular  syncretic  Yahweh  religion,  intensely  national 

and  local  in  its  character.  In  Wellhausen's  words,  each  petty 
state  "  revolved  on  its  own  axis  "  of  social-religious  life  till  the 
armies  of  Tiglath-Pileser  III.  broke  up  the  security  within  the 
Canaanite  borders.  According  to  the  dominating  popular 
conception,  the  destruction  of  the  national  power  by  a  foreign 
army  meant  the  overthrow  of  the  prestige  of  the  national  deity 

by  the  foreign  nation's  god.  If  Assyria  finally  overthrew  Israel 
and  carried  off  Yahweh's  shrine,  Assur  (Asur),  the  tutelary 
deity  of  Assyria,  was  mightier  than  Yahweh.  This  was  precisely 
what  was  happening  among  the  northern  states,  and  Amos 

foresaw  that  this  might  eventually  be  Israel's  doom.  Rabshakeh's 
appeal  to  the  besieged  inhabitants  of  Jerusalem  was  based  on 
these  same  considerations.  He  argued  from  past  history  that 

2  Kautzsch,  in  his  profoundly  learned  article  on  the  "  Religion 
of  Israel,"  to  which  frequent  reference  has  been  made,  exhibits  (pp. 
669-671)  an  excess  of  scepticism,  in  our  opinion,  towards  the  views 
propounded  by  Gunkel  in  1895  (Schopfung  und  Chaos)  respecting 
the  intimate  connexion  between  the  early  Hebrew  cosmogonic  ideas 
and  those  of  Babylonia.  Stade  indeed  (Z.A.T.W.,  1903,  pp.  176- 
178)  maintained  that  the  conception  of  Yahweh  as  creator  of  the 
world  could  not  have  arisen  till  after  the  middle  of  the  8th  century 
as  the  result  of  prophetic  teaching,  and  that  it  was  not  till  the  time 
of  Ezekiel  that  Babylonian  conceptions  entered  the  world  of  Hebrew 
thought  in  any  fulness.  Such  a  theory  appears  to  ignore  the  remark- 

able results  of  archaeology  since  1887.  At  that  time  Stade's  position 
might  have  appeared  reasonable.  It  was  the  conclusion  to  which 
Wellhausen's  brilliant  literary  analysis,  when  not  supplemented 
by  the  discoveries  at  Tell  el-Amarna  and  Tell  el-Hesi,  appeared  to 
many  scholars  (by  no  means  all)  inevitably  to  conduct  us.  But  the 
years  1887  to  1891  opened  many  eyes  to  the  fact  that  the  Hebrews 
lived  their  life  on  the  great  highways  of  intercourse  between  Egypt 
on  the  one  hand,  and  Babylonia,  Assyria  and  the  N.  Palestinian 
states  on  the  other,  and  that  they  could  scarcely  have  escaped  the 
all-pervading  Babylonian  influences  of  2000-1400  B.C.  It  is  now 
becoming  clearer  every  day,  especially  since  the  discovery  of  the 
laws  of  Khammurabi,  that,  if  we  are  to  think  sanely  about  Hebrew 
history  before  as  well  as  after  the  exile,  we  can  only  think  of  Israel 
as  part  of  the  great  complex  of  Semitic  and  especially  Canaanite 
humanity  that  lived  its  life  in  western  Asia  between  2000  and  600 
B.C.;  and  that  while  the  Hebrew  race  maintained  by  the  aid  of 
prophetism  its  own  individual  and  exalted  place,  it  was  not  less 
susceptible  then,  than  it  has  been  since,  to  the  moulding  influences  of 
great  adjacent  civilizations  and  ideas.  Cf.  C.  H.  W.  Johns  in  Inter- 

preter, pp.  300-304  (in  April  1906),  on  prophetism  in  Babylonia. 
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Yahweh  would  be  powerless  in  the  presence  of  Ashur  (2  Kings 
xviii.  33-35)- 

This  problem  of  religion  was  solved  by  Amos  and  by  the 
prophets  who  succeeded  him  through  a  more  exalted  conception 
of  Yahweh  and  His  sphere  of  working,  which  tended  to  detach 
Him  from  His  limited  realm  as  a  national  deity.  Amos  exhibited 
Him  to  his  countrymen  as  lord  of  the  universe,  who  made  the 
seven  stars  and  Orion  and  turns  the  deep  midnight  darkness  into 
morning.  He  calls  to  the  waters  of  the  sea  and  pours  them  on 

the  earth's  surface  (chap.  v.  8).  Such  a  universal  God  of  the 
world  would  hardly  make  Israel  His  exclusive  concern.  Thus 
He  not  only  brought  the  Israelites  out  of  Egypt,  but  also  the 
Philistines  from  Caphtor  and  the  Syrians  from  Kir  (ix.  7).  But 
Amos  went  beyond  this.  Yahweh  was  not  only  the  lord  of  the 
universe  and  possessed  of  sovereign  power.  The  prophet  also 
emphasized  with  passionate  earnestness  that  Yahweh  was  a  God 

whose  character  was  righteous,  and  God's  demand  upon  His 
people  Israel  was  not  for  sacrifices  but  for  righteous  conduct. 
Sacrifice,  as  this  prophet,  like  his  successor  Jeremiah,  insisted 
(Amos  v.  25;  cf.  Jer.  vii.  22)  played  no  part  in  Mosaic  religion. 
In  words  which  evidently  impressed  his  younger  contemporary 

Isaiah  (cf.  esp.  Is.  chap.  i.  11-17),  Amos  denounced  the  non- 
ethical  ceremonial  formalism  of  his  countrymen  which  then 

prevailed  (chap.  v.  21  foil.): — 

"  I  hate,  I  contemn  your  festivals  and  in  your  feasts  I  delight  not; 
for  when  you  offer  me  your  burnt-offerings  and  gifts,  I  do  not  regard 
them  with  favour  and  your  fatted  peace-offerings  I  will  not  look  at. 
Take  away  from  me  the  clamour  of  your  songs;  and  the  music  of 
your  viols  I  will  not  hear.  But  let  judgment  roll  down  like  waters 

and  justice  like  a  perennial  brook." 

In  the  younger  contemporary  prophet  of  Ephraim,  Hosea, 
the  stress  is  laid  on  the  relation  of  love  (hesed)  between  Yahweh, 

the  divine  husband,  and  Israel,  the  faithless  spouse.  Israel's 
faithlessness  is  shown  in  idolatry  and  the  prevailing  corruption 
of  the  high  places  in  which  the  old  Canaanite  Baal  was  worshipped 
instead  of  Yahweh.  It  is  shown,  moreover,  in  foreign  alliances. 
Compacts  with  a  powerful  foreign  state,  under  whose  aegis 
Israel  was  glad  to  shelter,  involved  covenants  sealed  by  sacrificial 
rites  in  which  the  deity  or  deities  of  the  foreign  state  were  involved 
as  well  as  Yahweh,  the  god  of  the  weaker  vassal-state.  And  so 
Yahweh's  honour  was  compromised.  While  these  aspects  of 
Israel's  relation  to  Yahweh  are  emphasized  by  the  Ephraimite 
prophet,  the  larger  conceptions  of  Yahweh's  character  as  universal 
Lord  and  the  God  of  righteousness,  whose  government  of  the 
world  is  ethical,  emphasized  by  the  prophet  of  Tekoah,  are 
scarcely  presented. 

In  Isaiah  both  aspects — divine  universal  sovereignty  and 
justice,  taught  by  Amos,  and  divine  loving-kindness  to  Israel 

and  God's  claims  on  His  people's  allegiance,  taught  by  Hosea — 
are  fully  expressed.  Yahweh's  relation  of  love  to  Israel  is 
exhibited  under  the  purer  symbol  of  fatherhood  (Isa.  i.  2-4),  a 
conception  which  was  as  ancient  and  familiar  as  that  of  husband, 
though  perhaps  the  latter  recurs  more  frequently  in  prophecy 
(Isa.  i.  21 ;  Ezek.  xvi.  &c.).  Even  more  insistently  does  Isaiah 

present  the  great  truth  of  God's  universal  sovereignty.  As  with 
his  elder  contemporary,  the  foreign  peoples — (but  in  Isaiah's 
oracles  Assyria  and  Egypt  as  well  as  the  Palestinian  races) — 
come  within  his  survey.  The ' '  fullness  of  the  earth  "  is  Yahweh 's 
glory  (vi.  3)  and  the  nations  of  the  earth  are  the  instruments  of  His 

irresistible  and  righteous  will.  Assyria  is  the  "  bee  "  and  Egypt 
the  "  fly  "  for  which  Yahweh  hisses.  Assyria  is  the  "  hired  razor  " 
(Isa.  vii.  18,  19),  or  the  "  rod  of  His  wrath,"  for  the  chastise- 

ment of  Israel  (x.  5).  But  the  instrument  unduly  exalts  itself, 
and  Assyria  itself  shall  suffer  humiliation  at  the  hands  of  the 

world's  divine  sovereign  (x.  7-15). 
And  so  the  old  limitations  of  Israel's  popular  religion, — the 

same  limitations  that  encumbered  also  the  religions  of  all  the 

neighbouring  races  that  succumbed  in  turn  to  Assyria's  in- 
vincible progress, — now  began  to  disappear.  Therefore,  while 

every  other  religion  which  was  purely  national  was  extinguished 

in  the  nation's  overthrow,  the  religion  of  Israel  survived  even 
amid  exile  and  dispersion.  For  Amos  and  Isaiah  were  able  to 

single  out  those  loftier  spiritual  and  ethical  elements  which  lay 
implicit  in  Mosaism  and  to  lift  them  into  their  due  place  of 
prominence.  National  sacra  and  the  ceremonial  requirements 
were  made  to  assume  a  secondary  r61e  or  were  even  ignored.1 
The  centre  of  gravity  in  Hebrew  religion  was  shifted  from 
ceremonial  observance  and  local  sacra  to  righteous  conduct. 
Religion  and  righteousness  were  henceforth  welded  into  an 
indissoluble  whole.  The  religion  of  Yahweh  was  no  longer  to 
rest  upon  the  narrow  perishable  basis  of  locality  and  national 
sacra,  but  on  the  broad  adamantine  foundations  of  a  universal 
divine  sovereignty  over  all  mankind  and  of  righteousness  as 
the  essential  element  in  the  character  of  Yahweh  and  in  his 

claims  on  man.  This  was  the  "  corner-stone  of  precious  solid 
foundation  ":  "I  will  make  judgment  the  measuring-line  and 
righteousness  the  plummet  "  (Isa.xxviii.  16, 17).  The  religion  of 
the  Hebrew  race — properly  the  Jews — now  enters  on  a  new 
stage,  for  it  should  be  observed  that  it  was  Amos,  Isaiah  and 

Micah — prophets  of  Judah — who  laid  the  actual  foundations. 
The  latter  half  of  the  8th  century,  which  witnessed  a  rapid 
succession  of  reigns  in  the  northern  kingdom  accompanied  by 
dismemberment  of  its  territory  and  final  overthrow,  witnessed 
also  the  humiliating  vassalage  and  religious  decline  of  the  kingdom 
of  Judah.  Unlike  Amos  and  Micah,  Isaiah  was  not  only  the 
prophet  of  denunciation  but  also  the  prophet  of  hope.  Though 

Yahweh's  chastisements  on  Ephraim  and  Judah  would  continue 
to  fall  till  scarcely  a  remnant  was  left  (Isa.  vi.  13,  LXX.),  yet  all 
was  not  to  be  lost.  A  remnant  of  the  people  was  to  return,  i.e. 

bs  converted  to  Yahweh.  The  name  given  to  an  infant  child — 
Immanuel — was  to  become  the  mystic  symbol  of  a  growing  hope. 

God's  presence  was  to  abide  in  Jerusalem,  and,  as  the  century 
drew  near  its  close,  "  Immanuel  "  became  the  watchword  and 
talisman  of  a  strong  faith  that  God  would  never  permit  Jerusalem 
to  be  captured  by  the  Assyrians.  In  fact  it  is  not  improbable 
that  the  words  of  consolation  uttered  by  the  prophet  (Isa.  viii. 

9-10)  in  the  dark  days  of  Ahaz  (735-734  B.C.)  were  among  the 
oracles  which  God  commanded  Isaiah  "  to  seal  up  among  his 
disciples  "  (verse  16),  and  that  they  were  quoted  once  more  with 
effect  as  the  armies  of  Sennacherib  closed  around  Jerusalem. 
The  talismanic  name  Immanuel  became  the  nucleus  out  of  which 
the  later  Messianic  prophecies  of  Isaiah  grew.  To  this  age  alone 
can  we  probably  assign  Isa.  Lx.  1-7,  xi.  1-9,  xxxii.  1-3.  The  hopes 

expressed  in  the  word  Immanuel,  "  God  with  us,"  were  to  become 
embodied  in  a  personality  of  the  royal  seed  of  David,  an  ideal 
righteous  ruler  who  was  to  bring  peace  to  the  war-distraught 
realm.  Thus  Isaiah  became  in  that  troubled  age  the  true  founder 

of  Messianic  prophecy.  The  strange  contrast  between  the  succes- 
sion of  dynasties  and  kings  cut  off  by  assassination  in  the  northern 

kingdom,  ending  in  the  tragic  overthrow  of  721  B.C.,  and  the 
persistent  succession  through  three  centuries  of  the  seed  of  David 
on  the  throne  of  Jerusalem,  as  well  as  the  marvellous  escape 
of  Jerusalem  in  701  B.C.  from  the  fate  of  Samaria,  must  have 
invested  the  seed  of  David  in  the  eyes  of  all  thoughtful  observers 
with  a  mysterious  and  divine  significance.  The  Messianic 
prophecies  of  Isaiah,  the  prophet  of  faith  and  deliverance,  were 
destined  to  reverberate  through  all  subsequent  centuries.  We 
hear  the  echoes  in  Jeremiah  and  Ezekiel  and  lastly  in  Haggai 
in  ever  feebler  tones,  and  they  were  destined  to  reawaken  in 
the  Psalter  (Pss.  ii.  and  Ixxii.),  in  the  psalms  of  Solomon  and  in 

the  days  of  Christ.  See  MESSIAH  (and  also  the  article  "  Messiah  " 
in  Hastings 's  Diet,  of  Christ  and  the  Gospels). 

The  next  notable  contribution  to  the  permanent  growth  of 

Hebrew  prophetic  religion  was  made  about  a  century  after  the 
lifetime  of  Isaiah  by  Jeremiah  and  Ezekiel.  The  reaction  into 
idolatry  and  Babylonian  star  worship  in  the  long  reign  of 
Manasseh  synchronized  and  was  connected  with  vassalage 

'There  is  some  danger  in  too  strictly  construing  the  language 
of  the  prophets  and  also  the  psalmists.  It  is  not  to  be  supposed 
that  either  Amos  or  Isaiah  would  have  countenanced  the  total 

suppression  of  all  sacrificial  observance.  It  was  the  existing  cere- monial observance  divorced  from  the  ethical  piety  that  they  denounced. 

The  speech  of  prophecy  is  poetical  and  rhetorical,  not  strictly  defined 
and  logical  like  that  of  a  modern  essayist.  See  Moore  in  Encyc. 

Bibl.,  '"Sacrifice,"  col.  4222. 
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to  Assyria,  while  the  reformation  in  the  reign  of  Josiah  (621  B.C.) 
is  conversely  associated  with  the  decay  of  Assyrian  power  after 
the  death  of  Assur-bani-pal.  That  reformation  failed  to  effect 

its  purifying  mission.  The  hurt  of  the  daughter  of  God's  people 
was  but  lightly  healed  (Jer.  vi.  14,  15;  cf.  viii.  u,  12).  No 
possibility  of  recovery  now  remained  to  the  diseased  Hebrew 
state.  The  outlook  appeared  indeed  far  darker  to  Jeremiah 
than  it  seemed  more  than  a  century  before  to  Isaiah  in  the 

evil  days  of  Jotham  and  Ahaz,  "  when  the  whole  head  was  sick 
and  the  whole  heart  faint "  (Isa.  i.  5).  Jeremiah  foresaw 
that  there  was  now  no  possibility  of  recovery.  The  Hebrew 
state  was  doomed  and  even  its  temple  was  to  be  destroyed.  This 
involved  an  entire  reconstruction  of  theological  ideas  which 
went  beyond  even  the  reconstructions  of  Amos  and  Isaiah.  In 
the  old  religion  the  race  or  clan  was  the  unit  of  religion  as  well 
as  of  social  life.  Properly  speaking,  the  individual  was  related 
to  God  only  through  the  externalities  of  the  clan  or  tribal  life, 
its  common  temple  and  its  common  sacra.  But  now  that  these 
external  bases  of  the  old  religion  were  to  be  swept  away,  a 
reconstruction  of  religious  ideas  became  necessary.  For  the 
external  supports  which  had  vanished  Jeremiah  substituted  a 
basis  which  was  internal,  personal  and  spiritual  (i.e.  ethical). 
In  place  of  the  old  covenant  based  on  external  observance, 
which  had  been  violated,  there  was  to  be  a  new  covenant  which 
was  to  consist  not  in  outward  prescription,  but  in  the  law  which 

God  would  place  in  the  heart  (Jer.  xxxi.  30-33).  This  was  to 

take  place  by  an  act  of  divine  grace  (Jer.  xxiv.  5  foil.) :  "  I 
will  give  them  an  heart  to  know  me  that  I  am  the  Lord  "  (verse 
7).  Ezekiel,  who  borrowed  both  Jeremiah's  language  and 
ideas,  expresses  the  same  thought  in  the  well-known  words  that 
Yahweh  would  give  the  people  instead  of  a  heart  of  stone  a  heart 

of  flesh  (Ezek.  xi.  19,  20,  xx.  40  foil.,  xxxvi.  25-27),  and  would 
shame  them  by  his  loving-kindness  into  repentance,  and  there 

"  shall  ye  remember  your  ways  and  all  your  doings  wherein 
ye  have  been  denied  and  ye  shall  loathe  yourselves  in  your 

own  sight  "  (xx.  43). 
Personal  religion  now  became  an  important  element  in  Hebrew 

piety  and  upon  this  there  logically  followed  the  idea  of  personal 
responsibility.  The  solidarity  of  race  or  family  was  expressed 
in  the  old  tradition  reflected  in  Deut.  v.  9,  10,  that  God  would 
visit  the  sins  of  the  fathers  upon  the  children,  and  it  lived  on 
in  later  Judaism  under  exaggerated  forms.  The  hopes  of  the 

individual  Jew  were  based  on  the  piety  of  holy  ancestors.  "  We 
have  Abraham  as  our  father."  But  Ezekiel  expressed  the  strong 
reaction  which  had  set  in  against  this  belief  in  its  older  forms. 
He  denies  that  the  individual  ever  dies  for  the  sins  of  the  father. 

"  The  soul  that  sinneth,  it  (the  pronoun  emphasized  in  the 
original)  shall  die "  (Ezek.  xviii.  4).  Neither  Noah,  Daniel 
nor  Job  could  have  rescued  by  his  righteousness  any  but  his 
own  soul  (xiv.  14).  And  as  a  further  consequence  individual 
freedom  is  strongly  asserted.  It  is  possible  for  every  sinner 
to  turn  to  God  and  escape  punishment,  and  conversely  for  a 
righteous  man  to  backslide  and  fall.  In  the  presence  of  these 
awful  truths  which  Ezekiel  preached  of  individual  freedom  and 
of  impending  judgment,  the  prophet  is  weighted  with  a  heavy 
responsibility.  It  is  his  duty  to  warn  every  individual,  for  no 
sinner  is  to  be  punished  without  warning  (Ezek.  iii.  16  foil, 
xxxiii.). 

The  closing  years  of  the  Judaean  kingdom  and  the  final 
destruction  of  the  temple  (586  B.C.)  shattered  the  Messianic 

ideals  cherished  in  the  evening  of  Isaiah's  lifetime  and  again  in 
the  opening  years  of  the  reign  of  Josiah.  The  untimely  death 
of  that  monarch  upon  the  battlefield  of  Megiddo  (608  B.C.), 
followed  by  the  inglorious  reigns  of  the  kings  who  succeeded 
him,  who  became  puppets  in  turn  of  Egypt  or  of  Babylonia, 
silenced  for  a  while  the  Messianic  hopes  for  a  future  king  or  line 
of  kings  of  Davidic  lineage  who  would  rule  a  renovated  kingdom 
in  righteousness  and  peace.  Even  in  the  darkness  of  the  exile 
period  hopes  did  not  die.  Yet  they  no  longer  remained  the  same. 
In  the  Deutero-Isaiah  (chaps,  xl.-lv.)  we  have  no  longer  a 
Jewish  but  a  foreign  messiah.  The  onward  progress  of  the 
Persian  Cyrus  and  his  anticipated  conquest  of  Babylonia  marked 

him  out  as  Yahweh's  anointed  instrument  for  effecting  the 
deliverance  of  exiled  Israel  and  their  restoration  to  their  old  home 
and  city  (Isa.  xli.  2,  xliv.  24,  xlv.).  This  was,  however,  but  a 
subsidiary  issue  and  possesses  no  permanent  spiritual  significance.  • 
Of  far  more  vital  importance  is  the  conception  of  Israel  as  God's 
suffering  servant.  This  is  not  the  place  to  enter  into  the  pro- 

longed controversy  as  to  the  real  significance  of  this  term, 
whether  it  signifies  the  nation  Israel  or  the  righteous  community 
only,  or  finally  an  idealized  prophetic  individual  who,  like  the 
prophet  Jeremiah,  was  destined  to  suffer  for  the  well-being  of 
his  people.  Duhm,  in  his  epoch-making  commentary,  distin- 

guishes on  the  grounds  of  metre  and  contents  the  four  servant- 

passages,  in  the  last  of  which  (Iii.  i3-liii.  12)  the  ideal  suffering 
servant  of  Yahweh  is  portrayed  most  definitely  as  an  individual. 

In  the  "  servant-passages  "  he  is  innocent,  while  in  the  rest  of 
the  Deutero-Isaiah  he  appears  as  by  no  means  faultless,  and 
the  personal  traits  are  not  prominent.  These  views  of  Duhm, 
in  which  a  severe  distinction  is  thus  drawn  between  the  repre- 

sentation of  Yahweh's  servant  in  the  servant-passages,  and  that 
which  meets  us  in  the  rest  of  the  Deutero-Isaiah,  have  been 

challenged  by  a  succession  of  critics.1  It  is  only  necessary  for 
us  to  take  note  of  the  ideal  in  its  general  features.  It  probably 
arose  from  the  fact  that  the  calamities  from  which  Israel  had 
suffered  both  before  and  during  the  exile  had  drawn  the  reflective 
minds  of  the  race  to  the  contemplation  of  the  problem  of  suffering. 

The  "  servant  of  Yahweh  "  presents  one  aspect  of  the  problem 
and  its  attempted  solution,  the  book  of  Job  another,  while  in 
the  Psalms,  e.g.  Pss.  xxii.,  xlii.-xliii.,  Ixxiii.,  Ixxvii.,  other 
phases  of  the  problem  are  presented.  In  the  Deutero-Isaiah 

the  meaning  of  Israel's  sufferings  is  exhibited  as  vicarious.  Israel 
is  suffering  for  a  great  end.  He  suffers,  is  despised,  rejected, 
chastened  and  afflicted  that  others  may  be  blessed  and  be  at 
peace  through  his  chastisement.  This  noble  conception  of 

Israel's  great  destiny  is  conveyed  in  Isa.  xlix.  6,  in  words  which 
may  be  regarded  as  perhaps  the  noblest  utterance  in  Hebrew 

prophecy:  "  To  establish  the  tribes  of  Jacob  and  bring  back 
the  preserved  of  Israel  is  less  important  than  being  my  servant. 
Yea,  I  will  make  you  a  light  to  the  Gentiles  that  my  salvation 

may  be  unto  the  end  of  the  earth."2  This  passage,  which 
belongs  to  the  second  of  the  brief  "  servant-songs,"  sets  the 
mission  of  Israel  in  its  true  relation  to  the  world.  It  is  the 

necessary  corollary  to  the  teaching  of  Amos,  that  God  is  the 
righteous  lord  of  all  the  world.  If  Jerusalem  has  been  chosen 
as  His  sanctuary  and  Israel  as  His  own  people,  it  is  only  that 

Israel  may  diffuse  God's  blessings  in  the  world  even  at  the  cost 
of  Israel's  own  humiliation,  exile  and  dispersion. 

The  Deutero-Isaiah  closes  a  great  prophetic  succession,  which 
begins  with  Amos,  continues  in  Isaiah  in  even  greater  splendour 
with  the  added  elements  of  hope  and  Messianic  expectation,  and 
receives  further  accession  in  Jeremiah  with  his  special  teaching 
on  inward  spiritual  and  personal  religion  which  constituted  the 

new  covenant  of  divine  grace.  Finally  the  Deutero-Isaiah 

conveyed  to  captive  Israel  the  message  of  Yahweh's  unceasing 
love  and  care,  and  the  certainty  of  their  return  to  Judaea  and 
the  restoration  of  the  national  prosperity  which  Ezekiel  had 
already  announced  in  the  earlier  period  of  the  exile.  To  this 
is  united  the  noble  ideal  of  the  suffering  servant,  which  serves 
both  as  a  contribution  to  the  great  problem  of  suffering  as 
purifying  and  vicarious  and  as  the  interpretation  to  the  mind 

of  the  nation  itself  of  that  nation's  true  function  in  the  future, 
a  lesson  which  the  actual  future  showed  that  Israel  was  slow 
to  receive.  Nowhere  in  the  Old  Testament  does  the  doctrine 

taught  by  Amos  of  Yahweh's  universal  power  and  sovereignty 

1  Viz.    Budde   in   Die  so-genannten   Ebed-Jahweh   Lieder  u.   die 
Bedeutung  des  Knechtes  Jahwehs  in  Jes.  xl.-lv.  (Giessen,  1900);  Karl 
Marti  in  his  well-known  commentary  on  Isaiah,  and  F.  Giesebrecht, 
Der  Knecht  Jahives  des  Deuterojesaja.     The  special  servant-songs 
which  Duhm  asserts  can  be  readily  detached  from  the  texture  of  the 
Deutero-Isaiah  without  disturbance  to  its  integrity  are  Isa.  xlii.  1-4, 
xlix.  1-6,  i.  4-9,  Hi.  13-liii.  12. 

2  We  have  here  followed  Dillmann's  construction  of  a  difficult 
passage  which  Duhm  attempts  to  simplify  by  omission  of  the  com- 

plicating clause  without  altering  the  general  sense. 
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receive  ampler  and  more  splendid  exposition  than  in  the  great 
lyrical  passages  of  chap.  xl.  It  marks  the  highest  point  to  which 
the  Hebrew  race  attained  in  its  progress  from  henotheism  to 
monotheism.  Here  again  we  see  the  wholesome  influences  of  the 
exile.  The  Jew  had  passed  from  the  narrow  confines  of  his 
homeland  into  a  wider  world,  and  this  larger  vision  of  human 

life  reacted  on  the  prophet's  theology.  This  closes  the  evolution 
of  Hebrew  prophetism.  What  immediately  follows  is  on  a 
descending  slope  with  some  striking  exceptions,  e.g.  the  book 
of  Job  and  the  book  of  Jonah. 

7.  Deuteronomic  Legalism. — The  book  of  Deuteronomy  was 
the  product  of  prophetic  teaching  operating  on  traditional 
custom,  which  was  represented  in  its  essential  features  by 

the  two  codes  of  legislation  contained  in  Ex.  xx.  24-xxiii.  19 
(E)  and  Ex.  xxxiv.  10-26  (J),  but  had  also  become  tainted 
and  corrupted  by  centuries  of  Canaanite  influence  and  practice 
which  especially  infected  the  cult  of  the  high  places.  The 

existence  of  "  high  places  "  is  presupposed  in  those  two  ancient 
codes  and  is  also  presumed  in  the  narratives  of  the  documents 
E  and  J  which  contain  them.  But  the  prevalence  of  the  worship 

of  "  other  gods  "  and  of  graven  images  in  these  "  high  places," 
and  the  moral  debasement  of  life  which  accompanied  these  cults, 

made  it  clear  that  the  "  high  places  "  were  sources  of  grave 
injury  to  Israel's  social  life.  In  all  probability  the  reformation 
instituted  in  the  reign  of  Hezekiah,  to  which  2  Kings  xviii.  4 
(cf.  verse  22)  refers,  was  only  partial.  It  is  hardly  possible  that 
all  the  high  places  were  suppressed.  The  idolatrous  reaction 
in  the  reign  of  Manasseh  appears  to  have  restored  all  the  evils 
of  the  past  and  added  to  them.  Another  and  more  drastic 
reform  than  that  which  had  been  previously  initiated  (probably 
at  the  instigation  of  Isaiah  and  Micah)  now  became  necessary 
to  save  the  state.  It  is  universally  held  by  critics  that  our  present 

book  of  Deuteronomy  (certainly  chaps,  xii.-xxvi.)  is  closely 
connected  with  the  reformation  in  the  reign  of  Josiah.  It  is 
quite  clear  that  many  provisions  in  the  old  codes  of  J  and  E 
expanded  lie  at  the  basis  of  the  book  of  Deuteronomy.  But 
new  features  were  added.  We  note  for  the  first  time  definite 
regulations  respecting  Passover  and  the  close  union  of  that 

celebration  with  Massoth  or  "  unleavened  bread."  We  note 
the  laws  respecting  the  clean  and  unclean  animals  (certainly 
based  on  ancient  custom).  Moreover,  the  prohibitions  are 
strengthened  and  multiplied.  In  addition  to  the  bare  interdict 
of  the  sorceress  (Ex.  xxii.  18),  of  stone  pillars  to  the  Canaanite 
Baal,  of  the  Asherah-pole,  molten  images  and  the  worship  of 
other  gods  than  Yahweh  (Ex.  xxxiv.  13-17),  we  now  have  the 
strict  prohibition  of  any  employment  whatever  of  the  stone- 
symbol  (Mas$ebhah),  and  of  all  forms  of  sorcery,  soothsaying 
and  necromancy  (Deut.  xviii.  10,  n.  Respecting  the  stone- 
pillar  see  xvi.  22).  But  of  much  more  far-reaching  importance 
was  the  law  of  the  central  sanctuary  which  constantly  meets  us 

in  Deuteronomy  in  the  reference  to  "  the  place  (i.e.  Jerusalem) 
which  Yahweh  you,r  God  shall  choose  out  of  all  your  tribes  to 

put  His  name  there  "  (xii.  5,  xvi.  5,  n,  16,  xxvi.  2).  There 
alone  all  offerings  of  any  kind  were  to  be  presented  (xii.  6,  7, 
xvi.  7).  By  this  positive  enactment  all  the  high  places  outside 
the  one  sanctuary  in  Jerusalem  became  illegitimate.  A  further 
consequence  directly  followed  from  the  limitation  as  to  sanctuary, 
viz.  limitation  as  to  the  officiating  ministers  of  the  sanctuary. 

In  the  "  book  of  the  covenant  "  (Ex.  xx.  22-xxii.  19),  as  we 
have  already  seen,  and  in  the  general  practice  of  the  regal 
period,  there  was  no  limitation  as  to  the  priesthood,  but  a  definite 
order  of  priesthood,  viz.  Levites,  existed,  to  whom  a  higher 
professional  prestige  belonged.  As  it  was  impossible  to  find  a 
place  for  the  officiating  priests  of  the  high  places,  non-levitical 
as  well  as  levitical,  in  the  single  sanctuary,  it  became  necessary 
to  restrict  the  functions  of  sacrifice  to  the  Levites  only  as  well 
as  to  the  existing  official  priesthood  of  the  Jerusalem  temple 
(see  PRIEST).  Doubtless  such  a  reform  met  with  strong  resistance 
from  the  disestablished  and  vested  interests,  but  it  was  firmly 
supported  by  royal  influence  and  by  the  Jerusalem  priesthood 
as  well  as  by  the  true  prophets  of  Yahweh  who  had  protested 
against  the  idolatrous  usages  and  corruptions  of  the  high  places. 

The  strong  impress  of  Hebrew  prophecy  is  to  be  found  in 
the  deeply  marked  ethical  spirit  of  the  Deuteronomic  legislation. 
Love  to  God  and  love  to  man  is  stamped  on  a  large  number 
of  its  provisions.  Love  to  God  is  emphasized  in  Deut.  vi.  5, 
while  love  to  man  meets  us  in  the  constant  reference  to  the 
fatherless  and  the  widow  (cf.  especially  Deut.  xvi.).  This  note 
of  philanthropy  is  frequently  found  as  a  mitigating  element 
(e.g.  in  the  laws  respecting  slavery  and  war)'  that  subdues  or 
even  removes  the  harshness  of  earlier  laws  or  usages.  It  should 
be  noted,  however,  that  the  spirit  of  brotherly  love  was  confined 
within  national  barriers.  It  did  not  operate  as  a  rule  beyond 
the  limits  of  race. 

The  book  of  Deuteronomy,  in  conjunction  with  the  reformation 

of  Josiah's  reign  (which  synchronizes  with  the  rapid  decline 
of  Assyria  and  the  reviving  prestige  of  Yahweh),  appeared  to 
mark  the  triumph  of  the  great  prophetic  movement.  It  became 
at  once  a  codified  standard  of  purer  religious  life  and  ultimately 
served  as  a  beacon  of  light  for  the  future.  But  there  was  shadow 
as  well  as  light.  We  note  (a)  that  though  the  book  of  Deuteronomy 
bears  the  prophetic  impress,  the  priestly  impress  is  perhaps  more 

marked.  The  writer  "  evinces  a  warm  regard  for  the  priestly 
tribe;  he  guards  its  privileges  (xviii.  1-8),  demands  obedience 
for  its  decisions  (xxiv.  8;  cf.  xvii.  10-12)  and  earnestly  commends 
its  members  to  the  Israelites'  benevolence  (xii.  18-19,  xiv.  27-29, 
&c.)."2  (b)  In  many  passages  Jewish  particularism  is  painfully 
manifest.  Yahweh's  care  for  other  peoples  does  not  appear. 
The  flesh  of  a  dead  (unslaughtered)  beast  is  not  to  be  eaten,  but 

it  may  be  given  to  the  "  stranger  within  the  gates  "!  (Deut. 
xiv.  2i).s  (c)  Prophetic  religion  was  a  religion  of  the  spirit 
which  came  to  the  messenger  (Isa.  Ixi.  i)  and  expressed  itself 
as  a  word  of  instruction  of  Yahweh  (torah) ;  see  Isa.  i.  10.  Now 
when  the  Hebrew  religion  was  reduced  to  written  form  it  began  to 
be  a  book-religion,  and  since  the  book  consisted  of  fixed  rules  and 
enactments,  religion  began  to  acquire  a  stereotyped  character. 
It  will  be  seen  in  the  sequel  that  this  was  destined  to  be  the  grow- 

ing tendency  of  Jewish  religious  life — to  conform  itself  to 
prescribed  rules,  in  other  words,  it  became  legalism.  (d)  Lastly, 

the  old  genial  life  of  the  high  places,  in  which  the  "  new  moon  " 
or  Sabbath  or  the  annual  festival  was  a  sacrificial  feast  of  com- 

munion, in  which  the  members  of  the  local  community  or  clan 

enjoyed  fellowship  with  one  another — all  this  picturesque 
life  ceased  to  be.  And  though  there  was  positive  gain  in  the 
removal  of  idolatrous  and  corrupt  modes  of  worship,  there  was 
also  positive  loss  in  the  disappearance  of  this  old  genial  phase 
of  Hebrew  social  life  and  worship.  It  involved  a  vast  difference 
to  many  a  Judaean  village  when  the  festival  pilgrimage  was  no 
longer  made  to  the  familiar  local  sanctuary  with  its  hoary 
associations  of  ancient  heroic  or  patriarchal  story,  but  to  a 
distant  and  comparatively  unfamiliar  city  with  its  stately 
shrine  and  priesthood. 

8.  Ezekiel's  System. — Ezekiel  was  the  successor  of  Jeremiah 
and  inherited  his  conceptions.  But  though  the  younger  prophet 
adopted  the  ideas  respecting  personal  religion  and  individual 
responsibility  from  the  elder,  the  characters  of  the  two  men 
were  very  different.  Jeremiah,  when  he  foretold  the  destruction 
of  the  external  state  and  temple  ritual,  found  no  resource  save 
in  a  reconstruction  that  was  internal  and  spiritual.  In  this 
he  was  true  to  his  prophetic  impulse  and  genius.  But  Ezekiel 

was,  as  Wellhausen  well  describes  him,  "  a  priest  in  prophet's 
mantle."  While  Jeremiah's  tendency  was  spiritual  and  ideal, 
Ezekiel's  was  constructive  and  practical.  He  was  the  first  to 
foretell  with  clearness  the  return  of  his  people  from  captivity 

foreshadowed  by  Jeremiah,  and  he  set  himself  the  task  even  in 

1  Thus  in  comparison  with  the  "  book  of  the  covenant,"  Deuter- 
onomy adds  the  stipulation  in  reference  to  the  release  of  the  slave; 

that  his  master  was  to  provide  him  liberally  from  his  flocks,  his  corn 

and  his  wine  (Deut.  xv.  13,  14).  See  Hastings's  D.B.,  arts.  "  Ser- 
vant," "  Slave,"  p.  464,  where  other  examples  may  be  found.  In 

war  fruit-trees  are  to  pe  spared  (Deut.  xx.  19  foil.),  whereas  the 
old  universal  practice  is  the  barbarous  custom  Elisha  commended 
(2  Kings  iii.  19)  of  ruthlessly  destroying  them. 

1  Drivers  .Internal.  Commentary  on  Deuteronomy,  Introd.  p.  xxx. 
1  It  should  be  noted  that  in  P  (Code  of  Holiness)  Lev.  xvii.  15  foil 

the  resident  alien  (ger)  is  placed  on  an  equality  with  the  Jew. 
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the  midnight  darkness  of  Israel's  exile  to  prepare  for  the  nation's 
renewed  life.  The  external  bases  of  Israel's  religion  had  been 
swept  away,  and  in  exchange  for  these  Jeremiah  had  led  his 
countrymen  to  the  more  permanent  internal  grounds  of  a 
spiritual  renewal.  But  a  religion  could  not  permanently  subsist 
in  this  world  of  space  and  time  without  some  external  concrete 
embodiment.  It  was  the  task  of  Ezekiel  to  take  up  once  more 

the  broken  threads  of  Israel's  religious  traditions,  and  weave 
them  anew  into  statelier  forms  of  ritual  and  national  polity. 

The  priest-prophet's  keen  eye  for  detail,  manifested  in  the 
elaborate  vision  of  the  wheels  and  living  creatures  (Ezek.  i.) 
and  in  his  lamentation  on  Tyre  (chap,  xxvii.),  is  also  exhibited 
in  the  visions  contained  in  chaps,  xl.-xlviii.,  which  describe  the 
ideal  reconstructed  temple  and  theocracy  of  the  restored  Israel. 
The  foreground  is  filled  by  the  temple  and  its  precincts.  The 
officiating  priests  are  now  the  descendants  of  the  line  of  Zadok 
belonging  to  the  tribe  of  Levi.  Thus  the  priesthood  is  still 
further  restricted  as  compared  with  the  restriction  already 
noted  in  the  Deuteronomic  legislation.  It  is  the  sons  of  Zadok 
only  that  have  any  right  to  offer  sacrifice  at  the  altar  of  burnt 
offering  (xliii.  19,  xliv.  15  foil.).  The  Levites,  who  formerly 
ministered  in  the  high  places,  now  discharge  the  subordinate 
offices  of  gate-keepers  and  slaughterers  of  the  sacrificial 
victims. 

Another  element  in  this  ideal  scheme  which  comes  into 

prominence  is  the  sharp  distinction  between  holy  and  profane. 
The  word  holiness  (qodesh)  in  primitive  Hebrew  usage  partook 
of  the  nature  of  taboo,  and  came  to  be  applied  to  whatever, 
whether  thing  or  person,  stood  in  close  relation  to  deity  and 
belonged  to  him,  and  could  not,  therefore,  be  used  or  treated  like 
other  objects  not  so  related,  and  so  was  separated  or  stood  apart. 
The  idea  underlying  the  word,  which  to  us  is  invested  with  deep 
ethical  meaning,  had  only  this  non-ethical,  ritual  significance 
in  Ezekiel.  Unlike  the  old  temple  and  city,  the  ideal  temple 
of  Ezekiel  is  entirely  separate  from  the  city  of  Jerusalem.  In 
the  immediate  surroundings  of  the  temple  there  is  an  open  space. 
Then  come  two  concentric  forecourts  of  the  temple.  The  temple 
stands  in  the  midst  of  what  is  called  the  gizrah  or  space  severed 
off.  The  outer  court  lies  higher  than  the  open  space,  the  inner 
court  higher  still,  and  the  temple-building  in  the  centre  highest 
of  all.  No  heathen  may  tread  the  outer  court,  no  layman  the 
inner  court,  while  the  holiest  of  all  may  not  be  trodden  even 
by  the  priest  Ezekiel  but  only  by  the  angel  who  accompanies 

him.  "  The  temple-house  has  a  graduated  series  of  compartments 
increasing  in  sanctity  inwards  "  (Davidson).  In  the  innermost 
the  presence  of  Yahweh  abides. 
We  are  here  moving  in  a  realm  of  ideas  prevailing  in 

ancient  Israel  respecting  holiness,  uncleanness  and  sin,  which  are 

ceremonial  and  not  ethical;  see  especially  Robertson  Smith's 
Religion  of  the  Semites,  2nd  ed.,  p.  446  foil,  (additional  note  B.) 
on  holiness,  uncleanness  and  taboo.  It  is,  of  course,  true  that 
the  ethical  conception  of  sin  as  violation  of  righteousness  and 
an  act  of  rebellion  against  the  divine  righteous  will  had  been 
developed  since  the  days  of  Amos  and  Isaiah;  but,  as  we  have 
already  observed,  cultus  and  prophetic  teaching  were  separated 
by  an  immense  gulf,  and  in  spite  of  the  reformation  of  621  B.C. 
still  remain  separated.  In  the  sacrificial  system  of  sin-offerings 

(haltdlh  and1 'ashdni)  we  have  to  do  with  sin  as  ceremonial  violation 
and  neglect  (frequently  involuntary),  or  violation  of  holiness  in 
the  old  sense  of  the  term  or  as  personal  uncleanness  (touching  a 
corpse,  eating  unclean  food,  sexual  impurity,  &c.).  In  the 
historical  evolution  of  Hebrew  sacrifice  it  is  remarkable  how 

long  this  non-ethical  and  primitive  survival  of  old  custom  still 
survived,  even  far  into  post-exilian  times.  (See  SACRIFICE; 

also  Moore's  art.  "  Sacrifice  "  in  Ency.  Bibl.) 
One  conspicuous  feature  of  Ezekiel's  system  is  the  predomin- 

ance of  piacular  sacrifice.  It  undoubtedly  existed  in  pre-exilian 
Israel,  especially  in  times  of  crisis  or  calamity,  for  the  appease- 

ment of  an  offended  deity  (2  Sam.  xxiv.  18  foil.),  and  in  Deut. 

xxi.  1-9,  we  have  details  of  the  purificatory  rite  which  was 
necessary  when  human  blood  was  shed;  but  now  and  in  the 
future  propitiatory  sacrifice  and  ideas  of  propitiation  began  to 

overshadow  all  the  other  forms  of  sacrifice  and  their  ideas. 

Ezekiel  prescribes  a  half-yearly  ritual  of  sin-offering  whereby 
atonement  was  to  be  made  (xlv.  18-20).  We  shall  see  subsequently 
to  what  great  institution  this  led  the  way. 

Ezekiel's  system  constituted  an  ecclesiastical  in  place  of  a 
political  organization,  a  church-state  in  place  of  a  nation.  We 
clearly  discern  how  this  reacted  on  his  Messianic  conceptions. 
In  his  earlier  oracles  (xxxiv.  23  foil.)  we  find  one  shepherd  ruling 

over  united  Israel,  viz.  Yahweh's  servant  David,  whereas  in  the 
ideal  scheme  detailed  in  chap.  xl.  et  seq.  the  r61e  of  the  prince 
as  a  ruler  is  a  very  shadowy  one.  The  prince,  it  is  true,  has  a 
central  domain,  but  his  functions  are  ecclesiastical  and  sub- 

ordinate and  his  powers  strictly  limited  (xlvi.  3-8,  12,  16-18). 
Thus  the  exile  period  marks  the  parting  of  the  ways  in  the 

development  of  Hebrew  religion.  In  the  Deutero-Isaiah  we 
reach  the  highest  point  in  the  evolution  of  prophetism.  It  is 
true  that  we  have  some  noble  resounding  echoes  in  the  lyrical 
passages  Ix.-lxii.  in  the  Trito-Isaiah  during  the  post-exilian 
period,  and  in  such  psalm  literature  as  Pss.  xxii.,  xxxvii.,  1., 
Ixii.,  cvii.,  cxlv.  9-12  and  others;  and  also  in  Isa.  xxxv.,  which 
is  obviously  a  lyrical  reproduction  of  earlier  literature.  But 
it  cannot  be  said  that  we  possess  in  later  literature  any  fresh 
contribution  to  the  conception  of  God  or  any  presentation  of  a 

higher  ideal  of  human  life1  or  national  destiny  than  that  which 
meets  us  in  chap.  xl.  or  in  the  servant-passages  of  the  Deutero- 
Isaiah.  It  may  with  truth  be  said  that  after  Jeremiah  we 
discern  the  parting  of  the  ways.  The  first  is  represented  by  the 
Deutero-Isaiah,  who  constitutes  the  climax  and  close  of  Hebrew 
prophetism,  which  is  henceforth  (with  the  possible  exception 
of  the  Trito-Isaiah,  Malachi  and  Jonah,  who  reproduce  some 
features  of  the  earlier  prophecy)  a  virtually  arrested  development. 
The  second  path  is  that  which  is  traced  out  by  the  priest-prophet 
Ezekiel,  and  is  that  of  legalism.  which  was  destined  to  secure  a 
permanent  place  in  the  life  and  literature  of  the  Jewish  people. 
It  is  essentially  the  path  which  may  be  summed  up  in  the  word 
Judaism,  though,  as  will  be  shown  in  the  sequel,  Judaism  came 
to  include  many  other  factors.  The  statement,  however,  remains 
virtually  true,  since  Judaism  is  mainly  constituted  by  the  body 
of  legal  precepts  called  the  Torah,  and,  moreover,  by  the  post- 
exilian  Torah. 

p.  Post-exilian  Law — The  Priestercodex? — The  oracles  of 
Malachi  clearly  reveal  the  continued  influence  of  the  book  of 
Deuteronomy  in  his  day.  But  the  new  conditions  created  by 

the  return  of  the  exiles  and  the  germinating  influence  of  Ezekiel's 
ideas  developed  a  process  of  new  legislative  construction.  The 
code  of  holiness  (Lev.  xvii.-xxvi.)  is  the  most  obvious  product 
of  that  influence.  The  ideas  of  expiation  and  atonement  so 

prevalent  in  Ezekiel's  scheme,  which  there  find  expression  in  the 
half-yearly  sacrificial  celebrations,  are  expressed  in  Lev.  xvi.  in 
the  single  annual  great  fast  of  atonement.  It  is  impossible  to  enter 
here  into  the  numerous  details  of  that  impressive  ceremonial. 
Two  special  features,  however,  which  characterize  the  celebration 
should  here  be  noted:  (a)  The  person  of  the  high  priest,  who  is 
throughout  the  entire  drama  the  chief  and  indeed  the  sole  actor. 
This  supreme  official,  who  was  destined  ultimately  to  take  the 
place  of  the  king  in  the  church-nation  of  post-exilian  Judaism, 
is  mentioned  for  the  first  time  in  Zech.  iii.  i  3  (in  the  person  of 
Joshua) .  In  the  Priestercodex  he  stands  at  the  head  of  the  priests, 
who  are,  in  the  post-exilian  system,  the  sons  of  Aaron  and 
possessed  the  sole  right  to  offer  the  temple  sacrifices.  On  the 
great  day  of  atonement  the  high  priest  appears  in  a  vicarious 
and  representative  capacity,  and  offers  on  behalf  of  the  whole 
nation  which  he  was  considered  to  embody  in  his  sacred  person. 
(b)  The  rite  of  the  goal  devoted  to  Azazel.  There  can  be  little 

1  We  shall  have  to  note  the  emergence  of  the  doctrine  of  the 
resurrection  of  the  righteous  in  later  Judaism,  which  is  obviously  a 
fresh  contribution  of  permanent  value  to  Hebrew  doctrine.     On 
the  other  hand,  the  doctrine  of  pre-existence  is  speculative  rather  than 
religious,  and  applies  to  institutions  rather  than  persons. 

2  The  legislative  portions  are  mainly  comprised  in  Ex.  xxxv.- 
end,  Leviticus  entire  and  Num.  i.-x. 

3  But  this  term   (literally  the  chief  priest)   was  already  in  use 
during  the  regal  period  to  designate  the  head  priest  of  an  important 
sanctuary  such  as  Jerusalem  (2  Kings  xii.  n). 
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doubt  that  Azazel  was  an  evil  demon  (like  an  Arabic  Jinn)  of 

the  desert.  The  goat  set  apart  for  Azazel  was  in  the  concluding 

part  of  the  ceremonial  brought  before  the  high  priest,  who  laid 
both  his  hands  upon  it  and  confessed  over  it  the  sins  of  the 

people.  It  was  then  carried  off  by  an  appointed  person  to  a 
lonely  spot  and  there  set  free. 

In  later  post-exilian  times  this  great  day  of  atonement  became 

to  an  increasing  degree  a  day  of  humiliation  for  sin  and  penitent 

sorrow,  accompanied  by  confession;  and  the  sins  confessed  were 

not  only  of  a  purely  ceremonial  character,  whether  voluntary 

or  inadvertent,  but  also  sins  against  righteousness  and  the 

duties  which  we  owe  to  God  and  man.  This  element  of  public 

confession  for  sin  became  more  prominent  in  the  days  when 

synagogal  worship  developed,  and  prayer  took  the  place  of  the 

sacrificial  offerings  which  could  only  be  offered  in  the  Jerusalem 

temple.  The  development  of  the  priestly  code  of  legislation 

(Priestercodex)  was  a  gradual  process,  and  probably  occupied 

a  considerable  part  of  the  sth  century  B.C.  The  Hebrew  race 

now  definitely  entered  upon  the  new  path  of  organized  Jewish 

legalism  which  had  been  originally  marked  out  for  it  by  Ezekiel 

in  the  preceding  century.  It  became  a  holy  people  on  holy 

ground.  Circumcision  and  Sabbath,  separation  from  marriage 

with  a  foreigner,  which  rendered  a  Jew  unclean,  as  well  as  strict 

conformity  to  the  precepts  of  the  Torah,  constituted  hence- 
forth an  adamantine  bond  which  was  to  preserve  the  Jewish 

communities  from  disintegration. 

10.  The  later  Post-exilian  Developments  in  Jewish  Religion. — 
These  may  be  briefly  referred  to  under  the  following  aspects: 

(a)  Codified  law  and  the  written  record  of  the  patriarchal 

history,  as  well  as  the  life  and  work  of  the  lawgiver  Moses  (to 

whom  the  entire  body  of  law  came  to  be  ascribed),  assumed  an 

ever  greater  importance.  The  reverence  felt  for  the  canonized 

Torah  or  law  (the  Pentateuch  or  so-called  five  books  of  Moses) 

grew  even  into  worship.  Of  this  spirit  we  find  clear  expression 

in  some  of  the  later  psalms,  e.g.  the  elaborate  alphabetic  Ps.  cxix. 

and  the  latter  portion  of  Ps.  xix.  There  were  various  causes 

which  combined  to  enhance  the  importance  of  the  written  Torah 

(the  "  instruction  "  par  excellence  communicated  by  God  through 
Moses).  Chief  among  these  were  (i)  The  conception  of  God  as 
transcendent.  We  have  taken  due  note  of  Amos,  who  unfolded 

the  character  of  Yahweh  as  universal  righteous  sovereign;  and 

also  the  sublime  portrayal  of  His  exalted  nature  in  Isa.  xl. 

(verse  15;  cf.  22-26,  and  Job  xxxvi.  22-xlii.  6).  The  intellectual 
influence  of  Greece,  manifested  in  Alexandrian  philosophy, 
tended  to  remove  God  still  further  from  the  human  world  of 

phenomena  into  that  of  an  inaccessible  transcendental  abstrac- 

tion. Little,  therefore,  was  possible  for  the  Jew  save  strict  per- 
formance of  the  requirements  of  the  Torah,  once  for  all  given 

to  Moses  on  Sinai,  and,  in  his  approach  to  the  awful  and  unknown 

mystery,  to  rely  on  ceremonial  and  ascetic  performances  (see 

Wendt's  Teaching  of  Jesus,  i.  55  foil.).  The  same  tendency 

led  the  pious  worshippers  to  avoid  His  awful  name  and  to  sub- 
stitute Adonai  in  their  scriptures  or  to  use  in  the  Mishna  the 

term  "  name  "  (shem)  or  "  heaven."  (2)  The  Maccabean  conflic 
(165  B.C.)  tended  to  accentuate  the  national  sentiment  of  anta 

gonism  to  Hellenic  influence.  The  Hasldim  or  pious  devotees 

who  arose  at  that  time,  were  the  originators  of  the  Pharisaic 
movement  which  was  conservative  as  well  as  national,  and  laic 

stress  on  the  strict  performance  of  the  law. 

(b)  Eschatology  in  the  Judaism  of  the  Greek  period  began  ti 
assume  a  new  form.  The  pre-exilian  prophets  (especially  Isaiah 

spoke  of  the  forthcoming  crisis  in  the  world's  history  as  a  daj 
of  the  Lord."  These  were  usually  regarded  as  visitations  o 
chastisement  for  national  sins  and  vindications  of  divin 

righteousness  or  judgments,  i.e.  assertions  of  God's  power  a 
judge  (shophet).  By  the  older  prophets  this  judgment  of  Go< 

or  "  day  of  Yahweh  "  was  never  held  to  be  far  removed  fron 
the  horizon  of  the  present  or  the  world  in  which  they  lived.  Bu 

now  as  we  enter  the  Greek  period  (320  B.C.  and  onwards)  ther 

is  a  gradual  change  from  prophecy  to  apocalyptic.  "  It  may  b 
asserted  in  general  terms  that  whereas  prophecy  foretells 
definite  future  which  has  its  foundation  in  the  present,  apoca 

yptic  directs  its  anticipations  solely  and  simply  to  the  future, 
o  a  new  world-period  which  stands  sharply  contrasted  with  the 
resent.    The  classical  model  for  all  apocalyptic  is  to  be  found  in 
Dan.  vii.     It  is  only  after  a  great  war  of  destruction,  a  day  of 

Yahweh's  great  judgment,  that  the  dominion  of  God  will  begin  " Bousset) .     Ezek.  xxxviii.  and  xxxix.  clearly  bear  the  apocalyptic 

haracter;  so  also  Isa.   xxxiv.   and  notably  Isa.    xxiv.-xxvii. 
Apocalyptic,  as  Baldensperger  has  shown,  formed  a  counterpoise 
o  the  normal  current  of  conformity  to  law.     It  arose  from  a 

piritual  movement  in  answer  to  the  yearning  of  the  heart: 
'  O  that  Thou  mightest  rend  the  heavens  and  come  down  and 

he  mountains  quake  at  Thy  presence!"     (Isa.  Ixiv.  i  [Heb. 
xiii.  19]);  and  it  was  intended  to  meet  the  craving  of  souls  sick 

with  waiting  and  disappointment.    The  present  outlook  was 

wpeless,  but  in  the  enlarged  horizon  of  time  as  well  as  space  the 

houghts  of  some  of  the  most  spiritual  minds  in  Judaism  were 
directed  to  the  transcendent  and  ultimate.     The  present  world 

was  corrupt  and  subject  to  Satan  and  the  powers  of  darkness. 

This  they  called  "  the  present  aeon  "  (age).     Their  hopes  were 
herefore  directed  to  "  the  coming  aeon."     Between  the  two 
aeons  there  would  take  place  the  advent  of  the  Messiah,  who 

would  lead  the  struggle  with  evil  powers  which  was  called  "  the 
agonies  of  the  Messiah."    This  terrible  intermezzo  was  no  longer 
terrestrial,  but  was  a  cosmic  and  universal  crisis  in  which  the 

Messiah  would  emerge  victorious  from  the  final  conflict  with  the 

icathen  and  demonic  powers.     This  victory  inaugurates  the 

entrance  of  the  "  aeon  to  come,"  in  which  the  faithful  Jews 
would  enter  their  inheritance.     In  this  way  we  perceive  the 

transformation  of  the  old  Messianic  doctrine  through  apocalyptic. 

3f  apocalyptic  literature  we  have  numerous  examples  extending 
Tom  the  2nd  century  B.C.  to  the  2nd  century  A.D.     (See  especially 
Charles's  Book  of  Enoch.) 
The  doctrine  of  the  resurrection  of  the  righteous  to  life  in  the 

tieavenly  world  became  engrafted  on  to  the  old  doctrine  of  Sheol, 

or  the  dark  shadowy  underworld  (Hades),  where  life  was  joyless 

and  feeble,  and  from  which  the  soul  might  be  for  a  brief  space 

summoned  forth  by  the  arts  of  the  necromancer.  The  most 

vivid  portraiture  of  Sheol  is  to  be  found  in  the  exilian  passage 

Isa.  xiv.  9-20  (cf.  Job  x.  21-22).  With  this  also  compare  the 

Babylonian  Descent  of  Ishtar  to  Hades.  The  added  conception 
of  the  resurrection  of  the  righteous  does  not  appear  in  the  world 

of  Jewish  thought  till  the  early  Greek  period  in  Isa.  xxvi.  19. 
R.  H.  Charles  thinks  that  in  this  passage  the  idea  of  resurrection 

is  of  purely  Jewish  and  not  of  Mazdaan  (or  Zoroastrian)  origin, 
but  it  is  otherwise  with  Dan.  xii.  2 ;  see  his  Eschatology,  Hebrew, 

Jewish  and  Christian.  Corresponding  to  heaven,  the  abode  of 

the  righteous,  we  have  Ce-henna  (originally  Ce-Hinnom,  the 

scene  of  the  Moloch  rites  of  human  sacrifice),  the  place  of  punish- 
ment after  death  for  apostate  Jews. 

(c)  Doctrine  of  Angels  and  of  Hyposlases. — In  the  writings 

of  the  pre-exilian  period  we  have  frequent  references  to  super- 
natural personalities  good  and  bad.  It  is  only  necessary  to 

refer  to  them  by  name.  Sebaoth,  or  "  hosts,"  attached  to  the 
name  of  Yahweh,  denoted  the  heavenly  retinue  of  stars.  The 

seraphim  were  burning  serpentine  forms  who  hovered  above 

the  enthroned  Yahweh  and  chanted  the  Trisagion  in  Isaiah's 
consecration  vision  (Isa.  vi.).  We  have  also  constant  references 

to  "  angels  "  (malachlm)  of  God,  divine  messengers  who  represent 

Him  and  may  be  regarded-  as  the  manifestation  of  His  power 

and  presence.  This  especially  applies  to  the  "  angel  of  Yahweh  " 
or  angel  of  His  Presence  [Ex.  xxiii.  20,  23  (E).  Note  in  Ex. 

xxxiii.  14  (J)  he  is  called  "my  face"  or  "presence"1  (cf. 
Isa.  Ixiii.  9)].  We  also  know  that  from  earliest  times  Israel 
believed  in  the  evil  as  well  as  good  spirits.  Like  the  Arabs  they 

held  that  demons  became  incorporate  in  serpents,  as  in  Gen.  iii. 

The  nephUlm  were  a  monstrous  brood  begotten  of  the  inter- 

course of  the  supernatural  beings  called  "  sons  of  God  "  with  the 
women  of  earth.  We  also  read  of  the  "  evil  spirit  "  that  came 

upon  Saul.  Contact  with  Babylonia  tended  to  stimulate  the 

1  Cf.  the  Phoenician  parallel  of  "  Face  of  Baal,"  worshipped  as 
Tanit,  "queen  of  Heaven"  (Bathgen,  Beitrdge  zur  Semit.  Religions- 
geschichte,  p.  55  foil.);  also  the  place  Penuel  (face  of  God). 
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angelology  and  demonology  of  Israel.  The  Hebrew  word  shed  or 

"  demon  "  is  no  more  than  a  Babylonian  loan  word,  and  came 
to  designate  the  deities  of  foreign  peoples  degraded  into  the 

position  of  demons.1  LUith,  the  blood-sucking  night-hag  of 
the  post-exilian  Isa.  xxxiv.  14,  is  the  Babylonian  Lildtu. 

Whether  the  se'irim  or  shaggy  satyrs  (Isa.  xiii.  31;  Lev.  xvii.  7) 
and  Azazel  were  of  Babylonian  origin  it  is  difficult  to  determine. 
The  emergence  of  Satan  as  a  definite  supernatural  personality, 
the  head  or  prince  of  the  world  of  evil  spirits,  is  entirely  a  pheno- 

menon of  post-exilian  Judaism.  He  is  portrayed  as  the  arch- 
adversary  and  accuser  of  man.  It  is  impossible  to  deny  Persian 
influence  in  the  development  of  this  conception,  and  that  the 
Persian  Ahriman  (Angromainyu) ,  the  evil  personality  opposed  to 
the  good,  Ahura  Mazda,  moulded  the  Jewish  counterpart,  Satan. 
But  in  Judaism  monotheistic  conceptions  reigned  supreme,  and 
the  Satan  of  Jewish  belief  as  opposed  to  God  stops  short  of  the 
dualism  of  Persian  religion.  Of  this  we  see  evidence  in  the 
multiplication  of  Satans  in  the  Book  of  Enoch.  In  the  Book  of 

Jubilees  he  is  called  maslema.'J  J.Q  later  Judaism  Sammael  is 
the  equivalent  of  Satan.  Persian  influence  is  also  responsible 
for  the  vast  multiplication  of  good  spirits  or  angels,  Gabriel, 
Raphael,  Michael,  &c.,  who  play  their  part  in  apocalyptic  works, 
such  as  the  Book  of  Daniel  and  the  Book  of  Enoch. 

Probably  the  transcendent  nature  of  the  deity  in  the  Judaism 
of  this  later  period  made  the  interposition  of  mediating  spirits  an 
intellectual  necessity  (cf.  Ps.  civ.  4).  It  also  stimulated  the 
creation  of  divine  hypostases.  First  among  these  may  be  men- 

tioned Wisdom.  The  roots  of  this  conception  belong  to  pre-exilian 

times,  in  which  the  "  word  "  of  divine  denunciation  was  regarded 
as  a  quasi-material  thing.  (It  is  hurled  against  offending 
Israel,  Isa.  ix.  8.)  In  the  post-exilian  cosmogony  it  is  the  divine 
word  or  fiat  that  creates  the  world  (Gen.  i.;  cf.  Ps.  xxxiii.  6,  9). 
Out  of  these  earlier  conceptions  the  idea  of  the  divine  wisdom 
(Heb.  hokhmah)  gradually  arose  during  the  Persian  period. 

The  expression  "  wisdom,"  as  it  is  employed  in  the  locus  classicus, 
Prov.  viii.,  connotes  the  contents  of  the  Divine  reason — His 
conscious  life,  out  of  which  created  things  emerge.  This  wisdom 
is  personified.  It  dwelt  with  God  (Prov.  viii.  22  foil.)  before  the 
world  was  made.  It  is  the  companion  of  His  throne,  and  by  it 
He  made  the  world  (Prov.  iii.  19,  viii.  27;  cf.  Ps.  civ.  24).  It, 
moreover,  enters  into  the  life  of  the  world  and  especially  man 
(Prov.  viii.  31).  This  conception  of  wisdom  became  still  further 
hypostatized.  It  becomes  redemptive  of  man.  In  the  Wisdom 

of  Solomon  it  is  the  sharer  of  God's  throne  (irapeSpos),  the 
effulgence  of  the  eternal  light  and  the  outflow  of  His  glory 

(Wisd.  vii.  25,  viii.  3  foil.,  ix.  4,  9);  "  Them  that  love  her  the 
Lord  doth  love  "  (Ecclesiasticus  iv.  14).  This  group  of  ideas 
culminated  in  the  Logos  of  Philo,  expressing  the  world  of  divine 
ideas  which  God  first  of  all  creates  and  which  becomes  the 

mediating  and  formative  power  between  the  absolute  and  trans- 
cendent deity  and  passive  formless  matter,  transmuted  thereby 

into  a  rational,rordered  universe. 
In  later  Jewish  literature  we  meet  with  further  examples  of 

similar  hypostases  in  the  form  of  Memra,  Melatron,  Shechinah, 
Holy  Spirit  and  Bath  kol. 

(d)  The  doctrine  of  pre-existence  is  another  product  of  the 

speculative  tendency  of  the  Jewish  mind.  The  Messiah's  pre- existent  state  before  the  creation  of  the  world  is  asserted  in  the 

Book  of  Enoch  (xlviii.  6,  7).  Pre-existence  is  also  asserted  of 
Moses  and  of  sacred  institutions  such  as  the  New  Jerusalem,  the 

Temple,  Paradise,  the  Torah,  &c.  (Apocal.  of  Baruch  iv.  3-lix.  4; 
Assumptio  Mosis  i.  14,  17)  Edersheim's  Life  and  Times  of  the 
Messiah,  i.  175  and  footnote  i. 

ii.  Christ  resumes  the  Broken  Tradition  of  Prophelism. — The 
Psalms  of  Solomon  and  the  synoptic  Gospels  (70  B.C.-A.D.  100) 
clearly  reveal  the  powerful  revival  of  Messianic  hopes  of  a 
national  deliverer  of  the  seed  of  David.  This  Messianic  expecta- 

tion had  been  a  fermenting  leaven  since  the  great  days  of  Judas 
Maccabaeus.  The  conceptions  of  Jesus  of  Nazareth,  however, 

were  not  the  Messianic  conceptions  of  his  fellow-countrymen,  but 

1  Deut.  xxxii.  17;  Ps.  cvi.  37.  Baal  Zebub  of  the  Philistine 
Ekron  became  the  Beelzebub  who  was  equivalent  to  Satan. 

of  the  spiritual  "  son  of  man  "  destined  to  found  a  kingdom  of 
God  which  was  righteousness  and  peace.  The  Torah  of  Jesus  was 
essentially  prophetic  and  in  no  sense  priestly  or  legal.  The 
arrested  prophetic  movement  of  Jeremiah  and  Deutero-Isaiah 
reappears  in  John  the  Baptist  and  Jesus  after  an  interval  of  more 
than  five  centuries.  The  new  covenant  of  redeeming  grace — the 
righteousness  which  is  in  the  heart  and  not  in  externalities  of 

legal  observance  or  ceremonial — are  once  more  proclaimed,  and 
the  exalted  ideals  of  the  suffering  servant  of  Isa.  xlix.  6  and 
Isa.  liii.  (nearly  suppressed  in  the  Targum  of  Jonathan)  are 
reasserted  and  vindicated  by  the  words  and  life  of  Jesus.  Like 
Jeremiah  He  foretold  the  destruction  of  the  temple  and  suffered 

the  extreme  penalties  of  anti-patriotism.  And  thus  Israel's  old 
prophetic  Torah  was  at  length  to  achieve  its  victory,  for  after  Jesus 

came  St  Paul.  "  Many  shall  come  from  the  east  and  the  west 
and  sit  down  with  Abraham,  Isaac  and  Jacob  in  the  kingdom  of 

heaven  "  (Matt.  viii.  n,  12).  The  fetters  of  nationalism  were  to 
be  broken,  and  the  Hebrew  religion  in  its  essential  spiritual 
elements  was  to  become  the  heritage  of  all  humanity. 

AUTHORITIES. — i.  On  Semitic  religion  generally:  Wellhausen's 
Reste  des  arabischen  Heidentums  (2nd  ed.)  and  Robertson  Smith's 
Religion  of  the  Semites  (2nd  ed.)  are  chiefly  to  be  recommended. 

Barton's  Semitic  Origins  is  extremely  able,  but  his  doctrine  of  the 
derivation,  of  male  from  original  female  deities  is  pushed  to  an 

extreme.  Bathgen's  Beitrage  zur  semitischen  Religions geschichte 
(1888)  is  most  useful,  and  contains  valuable  epigraphic  material. 

Baudissin's  Studien  zur  semitischen  Religionsgeschichte  (1876)  is  still 
valuable.  See  also  Kuenen's  National  Religions  and  Universal 
Religions  (Hibbert  lectures)  and  Lagrange's  Etudes  surles  religions semitiques  (2nd  ed.). 

2.  On  Hebrew  religion  in  particular :  specially  full  and  helpful  is 

Kautzsch's  article  "  Religion  of  Israel  "  in  Hastings's  D.B.,  extra 
vol.;  Marti's  recent  Religion  des  A.T.  (1906)  and  his  Geschichte  der 
israelitischen  Religion,  are  clear,   compact  and   most  serviceable, 
and  the  former  work  presents  the  subject  in  fresh  and  suggestive 

aspects.     Wellhausen's  Prolegomena,  and  Judische  Geschichte  should 
be  read  both  for  criticism  and  Hebrew  history  generally.     Duhm's 
Theologie  der  Propheten  and  Robertson  Smith's  Prophets  of  Israel should  also  be  consulted.     Strongly  to  be  recommended  are  Smend, 

Lehrbuch  der  alttestamentlichen  Religionsgzschichte  •  Bennett,   Theo- 
logy of  the  Old  Testament  and  Religion  of  the  Post-Exilic  Prophets; 

A.  B.  Davidson,  The  Theology  of  the  Old  Testament,  as  well  as  the 
sections  devoted  to  "  Sacralaltertiimer  "  in  the  Hebrdische  Archdo- 
logie  both  of  Benzinger  and  also  of  Nowack.     Budde's  Die  Religion 
des   Volkes  Israel  bis  zur    Verbannung,   as   well  as  Addis's  recent 
Hebrew  Religion  (1906),  is  a  most  careful  and  scholarly  compendium. 

Harper's  Introd.  to  his  Commentary  on  Amos  and  Hosea  (I.  and  T. 
Clark)  contains  a  useful  survey  of  the  history  of  Hebrew  religion 

before  the   8th   century.     Buchanan   Gray's   Divine  Discipline  of 
Israel,  and  A.  S.  Peake's  Problem  of  Suffering  in  the  O.  T. ,  are  sugges- 

tive.    See  also  S.  A.  Cook,  Religion  of  A  ncient  Palestine. 

3.  On  the  history  of  Judaism  till  the  time  of  Christ,  Schurer's Geschichte  des  judischen  Volkes  im  Zeitalter  Christi  (3rded.),  vol.  ii.  and 

in  part  vol.  iii.,  are  indispensable.     Bousset's  Religion  des  Judentums 
(2nd  ed.),  and  Volz,  Die  judische  Eschatologie  von  Daniel  bis  Akiba, 

are  highly  to  be  commended.     Weber's  Judische  Theologie  is  a  usef  ul 
compendium  of  the  theology  of  later  Judaism. 

4.  On  the  special  department  of  eschatology  the  standard  works 
are  R.  H.  Charles,  Eschatology,  Hebrew,  Jewish  and  Christian,  and 

Schwally,  Das  Leben  nach  dem  Tode,  as  well  as  Gressmann's  suggestive 
work   Der    Ursprung  der  israelitisch-jiidischen  Eschatologie,   which 
contains,    however,    much    that    is    speculative.     On    apocalyptic 

generally  the  introductions  to  Charles's  Book  of  Enoch,  Apocalypse of  Baruch,  Ascension  of  Isaiah  and  Book  of  Jubilees,  should  be 
carefully  noted.     See  also  ESCHATOLOGY. 

5.  On  the  religion  of  Babylonia,  Jastrow's  work  is  the  standard 
one.     Zimmern's  Heft  ii.  in  K.A.T.  (3rd  ed.)  is  specially  important 
to  the  Old  Testament  student.     See  also  W.  Schrank,  Babylonische 
Suhnriten.  (O.  C.  W.) 

HEBREWS,  EPISTLE  TO  THE,  one  of  the  books  of  the  New 

Testament.  In  the  oldest  MSS.  it  bears  no  other  title  than  "  To 
Hebrews."  This  brief  heading  embraces  all  that  on  which 
Christian  tradition  from  the  end  of  the  2nd  century  was  un- 

animous; and  it  says  no  more  than  that  the  readers  addressed 
were  Christians  of  Jewish  extraction.  This  would  be  no  sufficient 
address  for  an  epistolary  writing  (xiii.  22)  directed  to  a  definite 
circle  of  readers,  to  whose  history  repeated  reference  is  made, 
and  with  whom  the  author  had  personal  relations  (xiii.  19,  23). 

Probably,  then,  the  original  and  limited  address,  or  rather  saluta- 
tion, was  never  copied  when  this  treatise  in  letter  form,  like  the 

epistle  to  the  Romans,  passed  into  the  wider  circulation  which 
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its  contents  merited.  In  any  case  the  Roman  Church,  where  the 
first  traces  of  the  epistle  occur, about  A.D.  96  (i  Clement),  had 
nothing  to  contribute  to  the  question  of  authorship  except  the 
negative  opinion  that  it  was  not  by  Paul  (Euseb.  Red.  Hist. 
iii.  3) :  yet  this  central  church  was  in  constant  connexion  with 
provincial  churches. 

The  earliest  positive  traditions  belong  to  Alexandria  and  N. 
Africa.  The  Alexandrine  tradition  can  be  traced  back  as  far  as  a 

teacher  of  Clement,  presumably  Pantaenus  (Euseb.  Ecd.  Hist. 
vi.  14),  who  sought  to  explain  why  Paul  did  not  name  himself  as 
usual  at  the  head  of  the  epistle.  Clement  himself,  taking  it  for 
granted  that  an  epistle  to  Hebrews  must  have  beeen  written  in 
Hebrew,  supposes  that  Luke  translated  it  for  the  Greeks.  Origen 

implies  that  "  the  men  of  old  "  regarded  it  as  Paul's,  and  that 
some  churches  at  least  in  his  own  day  shared  this  opinion.  But 

he  feels  that  the  language  is  un-PauIine,  though  the  "  admirable  " 
thoughts  are  not  second  to  those  of  Paul's  unquestioned  writings. 
Thus  he  is  led  to  the  view  that  the  ideas  were  orally  set  forth  by 
Paul,  but  that  the  language  and  composition  were  due  to  some  one 

giving  from  memory  a  sort  of  free  interpretation  of  his  teacher's 
mind.  According  to  some  this  disciple  was  Clement  of  Rome; 
others  name  Luke;  but  the  truth,  says  Origen,  is  known  to 
God  alone  (Euseb.  vi.  25,  cf.  iii.  38).  Still  from  the  time  of 
Origen  the  opinion  that  Paul  wrote  the  epistle  became  prevalent 
in  the  East.  The  earliest  African  tradition,  on  the  other  hand, 

preserved  by  Tertullian1  (De  pudicilia,  c.  20),  but  certainly  not 
invented  by  him,  ascribed  the  epistle  to  Barnabas.  Yet  it  was 
perhaps,  like  those  named  by  Origen,  only  an  inference  from  the 

epistle  itself,  as  if  a  "  word  of  exhortation  "  (xiii.  22)  by  the  Son 
of  Exhortation  (Acts  iv.  36 ;  see  BARNABAS).  On  the  whole,  then, 
the  earliest  traditions  in  East  and  West  alike  agree  in  effect,  viz. 
that  our  epistle  was  not  by  Paul,  but  by  one  of  his  associates. 

This  is  also  the  twofold  result  reached  by  modern  scholarship 
with  growing  clearness.  The  vacillation  of  tradition  and  the 
dissimilarity  of  the  epistle  from  those  of  Paul  were  brought  out 
with  great  force  by  Erasmus.  Luther  (who  suggests  Apollos) 
and  Calvin  (who  thinks  of  Luke  or  Clement)  followed  with  the 
decisive  argument  that  Paul,  who  lays  such  stress  on  the  fact  that 
his  gospel  was  not  taught  him  by  man  (Gal.  i.),  could  not  have 
written  Heb.  ii.  3.  Yet  the  wave  of  reaction  which  soon  over- 

whelmed the  freer  tendencies  of  the  first  reformers,  brought 
back  the  old  view  until  the  revival  of  biblical  criticism  more  than 

a  century  ago.  Since  then  the  current  of  opinion  has  set  irrevoc- 
ably against  any  form  of  Pauline  authorship.  Its  type  of  thought 

is  quite  unique.  The  Jewish  Law  is  viewed  not  as  a  code  of 

ethics  or  "  works  of  righteousness,"  as  by  Paul,  but  as  a  system 
of  religious  rites  (vii.  n)  shadowing  forth  the  way  of  access  to 
God  in  worship,  of  which  the  Gospel  reveals  the  archetypal 
realities  (ix.  i,  n,  15,  23  f.,  x.  i  ff.,  19  ff.).  The  Old  and  the 
New  Covenants  are  related  to  one  another  as  imperfect  (earthly) 
and  perfect  (heavenly)  forms  of  the  same  method  of  salvation, 
each  with  its  own  type  of  sacrifice  and  priesthood.  Thus  the 
conception  of  Christ  as  High  Priest  emerges,  for  the  first  time, 

as  a  central  point  in  the  author's  conception  pf  Christianity. The  Old  Testament  is  cited  after  the  Alexandrian  version  more 

exclusively  than  by  Paul,  even  where  the  Hebrew  is  divergent. 
Nor  is  this  accidental.  There  is  every  appearance  that  the 
author  was  a  Hellenist  who  lacked  knowledge  of  the  Hebrew 
text,  and  derived  his  metaphysic  and  his  allegorical  method 
from  the  Alexandrian  rather  than  the  Palestinian  schools. 

Yet  the  epistle  has  manifest  Pauline  affinities,  and  can  hardly 
have  originated  beyond  the  Pauline  circle,  to  which  it  is  referred 

not  only  by  the  author's  friendship  with  Timothy  (xiii.  23), 
but  by  many  echoes  of  the  Pauline  theology  and  even,  it  seems, 

of  passages  in  Paul's  epistles  (see  Holtzmann,  Einleitung  in  das 
N.T.,  1892,  p.  298).  These  features  early  suggested  Paul  as  the 
author  of  a  book  which  stood  in  MSS.  immediately  after  the 
epistles  of  that  apostle,  and  contained  nothing  in  its  title  to 

'Also  in  Codex  Claromontanus,  the  Tractatus  de  libris  (x.), 
Philastrius  of  Brescia  (c.  A.D.  380),  and  a  prologue  to  the  Catholic 
Epistles  (Revue  benedictinc,  xxiii.  82  ff.).  It  is  defended  in  a  mono- 

graph by  H.  H.  B.  Ayles  (Cambridge,  1899). 

distinguish  it  from  the  preceding  books  with  like  headings, 

"  To  the  Romans,"  "  To  the  Corinthians,"  and  the  like.  A 
similar  history  attaches  to  the  so-called  Second  Epistle  of  Clement 
(see  CLEMENTINE  LITERATURE). 

Everything  turns,  then,  on  internal  criticism  of  the  epistle, 
working  on  the  distinctive  features  already  noticed,  together 
with  such  personal  allusions  as  it  affords.  As  to  its  first  readers, 
with  whom  the  author  stood  in  close  relations  (xiii.  19,  23,  cf.  vi. 

10,  x.  32-34),  it  used  generally  to  be  agreed  that  they  were 
"  Hebrews  "  or  Christians  of  Jewish  birth.     But,  for  a  generation 
or  so,  it  has  been  denied  that  this  can  be  inferred  simply  from 
the  fact  that  the  epistle  approaches  all  Christian  truth  through 
Old  Testament  forms.     This,  it  is  said,  was  the  common  method 
of  proof,  since  the  Jewish  scriptures  were  the  Word  of  God  to 
all  Christians  alike.     Still  it  remains  true  that  the  exclusive 
use  of  the  argument  from  Mosaism,  as  itself  implying  the  Gospel 
of  Jesus  the  Christ  as  final  cause  (reXos),  does  favour  the  view 
that  the  readers  were  of  Jewish  origin.     Further  there  is  no 

allusion  to  the  incorporation  of  "  strangers  and  foreigners  "  (Eph. 
11.  19)  with  the  people  of  God.     Yet  the  readers  are  not  to  be 
sought  in  Jerusalem  (see  e.g.  ii.  3),  nor  anywhere  in  Judaea 
proper.     The  whole  Hellenistic  culture  of  the  epistle  (let  alone 
its  language),  and  the  personal  references  in  it,  notably  that  to 
Timothy  in  xiii.  23,  are  against  any  such  view:  while  the  doubly 

emphatic  "  all  "  in  xiii.  24  suggests  that  those  addressed  were 
but  part  of  a  community  composed  of  both  Jews  and  Gentiles. 
Caesarea,  indeed,  as  a  city  of  mixed  population  and  lying  just 

outside  Judaea  proper — a  place,  moreover,  where  Timothy  might 
have  become  known  during  Paul's  two  years'  detention  there — 
would  satisfy  many  conditions  of  the  problem.     Yet  these  very 
conditions  are  no  more  than  might  exist  among  intensely  Jewish 

members  of  the  Dispersion,  like  "  the  Jews  of  Asia  "  (cf .  Sir  W.M. 
Ramsay,  The  Letters  to  the  Seven  Churches,  155  f.),  whose  zeal  for 

the  Temple  and  the  Mosaic  ritual  customs  led  to  Paul's  arrest  in 
Jerusalem  (Acts  xix.  27  f.,  cf.  20  f.),  in  keeping  both  with  his 
former  experiences  at  their  hands  and  with  his  forebodings  re- 

sultingtherefrom(xx.  19,  22-24).   Our"Hebrews"  hadobviously 
high  regard  for  the  ordinances  of  Temple  worship.     But  this  was 
the  case  with  the  dispersed  Jews  generally,  who  kept  in  touch 
with  the  Temple,  and  its  intercessory  worship  for  all  Israel,  in 
every  possible  way;  in  token  of  this  they  sent  with  great  care 
their  annual  contribution  to  its  services,  the  Temple   tribute. 
This  bond  was  doubtless  preserved  by  Christian  Hellenists, 
and  must  have  tended  to  continue  their  reliance  on  the  Temple 

services  for  the  forgiveness  of  their  recurring  "  sins  of  ignorance  " 
— subsequent  to  the  great  initial  Messianic  forgiveness  coming 
with  faith  in  Jesus.     Accordingly  many  of  them,  while  placing 
their  hope  for  the  future  upon  Messiah  and  His  eagerly  expected 
return  in  power,  might  seek  assurance  of  present  forgiveness 
of  daily  offences  and  cleansing  of  conscience  in  the  old  mediatorial 
system.    In  particular  the  annual  Day  of  Atonement  would  be 
relied  on,  and  that  in  proportion  as  the  expected  Parousia 
tarried,  and  the  first  enthusiasm  of  a  faith  that  was  largely 
eschatological  died  away,  while  ever-present  temptation  pressed 
the  harder  as  disappointment  and  perplexity  increased. 

Such  was  the  general  situation  of  the  readers  of  this  epistle, 
men  who  rested  partly  on  the  Gospel  and  partly  on  Judaism. 
For  lack  of  a  true  theory  as  to  the  relation  between  the  two, 
they  were  now  drifting  away  (ii.  i)  from  effective  faith  in  the 
Gospel,  as  being  mainly  future  in  its  application,  while  Judaism 
was  a  very  present,  concrete,  and  impressive  system  of  religious 
aids— to  which  also  their  sacred  scriptures  gave  constant  witness. 
The  points  at  which  it  chiefly  touched  them  may  be  inferred 

from  the  author's  counter-argument,  with  its  emphasis  in  the 
spiritual  ineffectiveness  of  the  whole  Temple-system,  its  high- 
priesthood  and  its  supreme  sacrifice  on  the  Day  of  Atonement. 
With  passionate  earnestness  he  sets  over  against  these  his 
constructive  theory  as  to  the  efficacy,  the  heavenly  yet  unseen 

reality,  of  the  definitive  "  purification  of  sins  "  (i.  3)  and  per- 
fected access  to  God's  inmost  presence,  secured  for  Christians  as 

such  by  Jesus  the  Son  of  God  (x.  9-22),  and  traces  their  moral 
feebleness  and  slackened  zeal  to  want  of  progressive  insight 
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into  the  essential  nature  of  the  Gospel  as  a  "  new  covenant," 
moving  on  a  totally  different  plane  of  religious  reality  from  the 
now  antiquated  covenant  given  by  Moses  (viii.  13). 

The  following  plan  of  the  epistle  may  help  to  make  apparent 

the  writer's  theory  of  Christianity  as  distinct  from  Judaism, 
which  is  related  to  it  as  "  shadow  "  to  reality: 

Thesis:  The  finality  of  the  form  of  religion  mediated  in  God's 
Son,  i.  1-4. 

i.  The  supreme  excellence  of  the  Son's  Person  (i.  5-iii.  6),  as compared  with  (a)  angels,  (6)  Moses. 
Practical  exhortation,  iii.  7-iv.  13,  leading  up  to: 

ii.    The   corresponding   efficacy   of   the    Son's    High-priesthood 
(iv.  I4~ix.). 

(1)  The  Son  has  the  qualifications  of  all  priesthood,  especially 
sympathy. 

Exhortation,  raising  the  reader's  thought  to  the  height 
of  the  topic  reached  (v.  ll-vi.  20). 

(2)  The  Son  as  absolute  high  priest,  in  an  order  transcending 
the  Aaronic  (vii.)  and  relative  to  a  Tabernacle  of  ministry 
and  a  Covenant  higher  than  the  Mosaic  in  point  of  reality 
and  finality  (viii.,  ix.). 

(3)  His  Sacrifice,  then,  is  definitive  in  its  effects  (T«-«Xeiu«), 
and  supersedes  all  others  (x.  1-18). 

iii.  Appropriation  of  the  benefits  of  the  Son's  high-priesthood,  by 
steadfast  faith,  the  paramount  duty  (x.  icj-xii.).  More 
personal  epilogue  (xiii.). 

As  lack  of  insight  lay  at  the  root  of  their  troubles,  it  was  not 
enough  simply  to  enjoin  the  moral  fidelity  to  conviction  which 
is  three  parts  of  faith  to  the  writer,  who  has  but  little  sense 
of  the  mystical  side  of  faith,  so  marked  in  Paul.  There  was 
need  of  a  positive  theory  based  on  real  insight,  in  order  to  inspire 
faith  for  more  strenuous  conflict  with  the  influences  tending  to 

produce  the  apostasy  from  Christ,  and  so  from  "  the  living 
God,"  which  already  threatened  some  of  them  (iii.  12).  Such 
"  apostasy  "  was  not  a  formal  abjuring  of  Jesus  as  Messiah, 
but  the  subtler  lapse  involved  in  ceasing  to  rely  on  relation  to 
Him  for  daily  moral  and  religious  needs,  summed  up  in  purity 
of  conscience  and  peace  before  God  (x.  19-23,  xiii.  20  f.).  This 

"  falling  aside  "  (vi.  5,  cf.  xii.  12  f.),  rather  than  conscious 
"  turning  back,"  is  what  is  implied  in  the  repeated  exhortations 
which  show  the  intensely  practical  spirit  of  the  whole  argument. 
These  exhortations  are  directed  chiefly  against  the  dullness  of 
spirit  which  hinders  progressive  moral  insight  into  the  genius 

of  the  New  Covenant  (v.  n-vi.  8),  and  which,  in  its  blindness 
to  the  full  work  of  Jesus,  amounts  to  counting  His  blood  as  devoid 
of  divine  efficacy  to  consecrate  the  life  (x.  26,  29),  and  so  to  a 

personal  "  crucifying  anew  "  of  the  Son  of  God  (vi.  6).  The 
antidote  to  such  "  profane  "  negligence  (ii.  i,  3,  xii.  12  f.,  15-17) 
is  an  earnestness  animated  by  a  fully-assured  hope,  and  sustained 

by  a  "  faith  "  marked  by  patient  waiting  (/taKpodvuia)  for 
the  inheritance  guaranteed  by  divine  promise  (x.  ii  f.).  The 

outward  expression  of  such  a  spirit  is  "  bold  confession,"  a 
glorying  in  that  Hope,  and  mutual  encouragement  therein 
(iii.  6,12  f .) ;  while  the  sign  of  its  decay  is  neglect  to  assemble 
together  for  mutual  stimulus,  as  if  it  were  not  worth  the  odium 
and  opposition  from  fellow  Jews  called  forth  by  a  marked 

Christian  confession  (x.  23-25,  xii.  3) — a  very  different  estimate 
of  the  new  bond  from  that  shown  by  readiness  in  days  gone  by  to 
suffer  for  it  (x.  32  ff.).  Their  special  danger,  then,  the  sin  which 
deceived(iii.  13)  the  more  easily  that  it  represented  the  line  of  least 
resistance  (perhaps  the  best  paraphrase  of  eiwepioraTOS  djuaprta 

in  xii.  i),  was  the  exact  opposite  of  "  faith  "  as  the  author  uses 
it,  especially  in  the  chapter  devoted  to  its  illustration  by  Old 
Testament  examples.  His  readers  needed  most  the  moral 

heroism  of  fidelity  to  the  Unseen,  which  made  men  "despise 
shame  "  due  to  aught  that  sinners  in  their  unbelief  might  do  to 
them  (xii.  2-11,  xiii.  5  f.) — and  of  which  Jesus  Himself 
was  at  once  the  example  and  the  inspiration.  To  quicken  this 

by  awakening  deeper  insight  into  the  real  objects  of  "  faith," 
as  these  bore  on  their  actual  life,  he  develops  his  high  argument 
on  the  lines  already  indicated. 

Their  situation  was  so  dangerous  just  because  it  combined 
inward  debility  and  outward  pressure,  both  tending  to  the  same 
result,  viz.  practical  disuse  of  the  distinctively  Christian  means 
of  grace,  as  compared  with  those  recognized  by  Judaism,  and 

such  conformity  to  the  latter  as  would  make  the  reproach  oi 
the  Cross  to  cease  (xiii.  13,  cf.  xi.  26).  This  might,  indeed, 
relieve  the  external  strain  of  the  contest  (&yuiv  xii.  i),  which 
had  become  well-nigh  intolerable  to  them.  But  the  practical 
surrender  of  what  was  distinctive  in  their  new  faith  meant  a 
theoretic  surrender  of  the  value  once  placed  on  that  element, when 
it  was  matter  of  a  living  religious  experience  far  in  advance  of 
what  Judaism  had  given  them  (vi.  4  ff.,  x.  26-29).  This  twofold 

infidelity,  in  thought  and  deed,  God,  the  "  living  "  God  of  pro- 
gress from  the  "  shadow  "  to  the  substance,  would  require  at 

their  hands  (x.  30  f.,  xii.  22-29).  For  it  meant  turning  away 

from  an  appeal  that  had  been  known  as  "  heavenly,"  for  some- 
thing inferior  and  earthly  (xii.  25);  from  a  call  sanctioned  by 

the  incomparable  authority  of  Him  in  whom  it  had  reached 
men,  a  greater  than  Moses  and  all  media  of  the  Old  Covenant, 
even  the  Son  of  God.  Thus  the  key  of  the  whole  exhortation 
is  struck  in  the  opening  words,  which  contrast  the  piecemeal 

revelation  "  to  the  fathers  "  in  the  past,  with  the  complete  and 
final  revelation  to  themselves  in  the  last  stage  of  the  existing 

order  of  the  world's  history,  in  a  Son  of  transcendent  dignity 
(i.  i  ff.,  cf.  ii.  i  ff.,  x.  28  f.,  xii.  18  ff.).  This  goes  to  the  root 
of  their  difficulty,  ambiguity  as  to  the  relation  of  the  old  and 
the  new  elements  in  Judaeo-Christian  piety,  so  that  there  was 
constant  danger  of  the  old  overshadowing  the  new,  since  national 
Judaism  remained  hostile.  At  a  stroke  the  author  separates 

the  new  from  the  old,  as  belonging  to  a  new  "  covenant  "  or 
order  of  God's  revealed  will.  It  is  a  confusion,  resulting  in  loss, 
not  in  gain,  as  regards  spiritual  power,  to  try.  to  combine  the 
two  types  of  piety,  as  his  readers  were  more  and  more  apt  to  do. 
There  is  no  use,  religiously,  in  falling  back  upon  the  old  forms, 
in  order  to  avoid  the  social  penalties  of  a  sectarian  position 

within  Judaism,  when  the  secret  of  religious  "  perfection  "  or 
maturity  (vi.  i,  cf.  the  frequent  use  of  the  kindred  verb)  lies 
elsewhere.  Hence  the  moral  of  his  whole  argument  as  to  the 
two  covenants,  though  it  is  formulated  only  incidentally  amid 
final  detailed  counsels  (xiii.  13  f.)  is  to  leave  Judaism,  and  adopt 
a  frankly  Christian  standing,  on  the  same  footing  with  their 
non-Jewish  brethren  in  the  local  church.  For  this  the  time 
was  now  ripe;  and  in  it  lay  the  true  path  of  safety — eternal 
safety  as  before  God,  whatever  man  might  say  or  do  (xiii.  5  f.). 

The  obscure  section,  xiii.  9  f.,is  to  be  taken  as  "only  a  symptom 
of  the  general  retrogression  of  religious  energy  "  (Julicher), 
and  not  as  bearing  directly  on  the  main  danger  of  these 

"  Hebrews."  The  "  foods  "  in  question  probably  refer  neither 
to  temple  sacrifices  nor  to  the  Levitical  laws  of  clean  and  unclean 
foods,  nor  yet  to  ascetic  scruples  (as  in  Rom.  xiv.,  Col.  ii.  20  ff.), 
but  rather  to  some  form  of  the  idea,  found  also  among  the 
Essenes,  that  food  might  so  be  partaken  of  as  to  have  the  value 
of  a  sacrifice  (see  verse  15  foil.)  and  thus  ensure  divine  favour. 
Over  against  this  view,  which  might  well  grow  up  among  the 
Jews  of  the  Dispersion  as  a  sort  of  substitute  for  the  possibility 

of  offering  sacrifices  in  the  Temple — but  which  would  be  a  lame 
addition  to  the  Christianity  of  their  own  former  leaders  (xiii. 

7  f.) — the  author  first  points  his  readers  to  its  refutation  from 

experience,  and  then  to  the  fact  that  the  Christian's  "  altar  " 
or  sacrifice  (i.e.  the  supreme  sin-offering)  is  of  the  kind  which 

the  Law  itself  forbids  to  be  associated  with  "  eating."  If 
Christians  wish  to  offer  any  special  sacrifice  to  God,  let  it  be  that 
of  grateful  praise  or  deeds  of  beneficence  (15  f.). 

In  trying  further  to  define  the  readers  addressed  in  the  epistle, 
one  must  note  the  stress  laid  on  suffering  as  part  of  the  divinely 
appointed  discipline  of  sonship  (ii.  10,  v.  8,  xii.  7  f.),  and  the  way 
in  which  the  analogy  in  this  respect  between  Jesus,  as  Messianic 
Son,  and  those  united  to  Him  by  faith,  is  set  in  relief.  He  is 
not  only  the  inspiring  example  for  heroic  faith  in  the  face  of 
opposition  due  to  unbelievers  (xii.  3  ff.),  but  also  the  mediator 
qualified  by  his  very  experience  of  suffering  to  sympathize  with 
His  tried  followers,  and  so  to  afford  them  moral  aid  (ii.  17  f., 
v.  8  f.,  cf.  iv.  15).  This  means  that  suffering  for  Christianity, 
at  least  in  respect  of  possessions  (xiii.  5  f.,  cf.  x.  34)  and  social 
standing,  was  imminent  for  those  addressed:  and  it  seems 

as  if  they  were  mostly  men  of  wealth  and  position  (xiii.  1-6, 
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vi.  10  f.,  x.  34),  who  would  feel  this  sort  of  trial  acutely  (cf. 
Jas.  i.  10).  Such  men  would  also  possess  a  superior  mental 
culture  (cf.  v.  n  f.),  capable  of  appreciating  the  form  of  an 

epistle  "  far  too  learned  for  the  average  Christian  "  (Julicher), 
yet  for  which  its  author  apologizes  to  them  as  inadequate 
(xiii.  22).  It  was  now  long  since  they  themselves  had  suffered 
seriously  for  their  faith  (x.  32  f.);  but  others  had  recently  been 
harassed  even  to  the  point  of  imprisonment  (xiii.  3);  and  the 

writer's  very  impatience  to  hurry  to  their  side  implies  that  the 
crisis  was  both  sudden  and  urgent.  The  finished  form  of  the 

epistle's  argument  is  sometimes  urged  to  prove  that  it  was 
not  originally  an  epistle  at  all,  written  more  or  less  on  the  spur 
of  the  moment,  but  a  literary  composition,  half  treatise  and  half 

homily,  to  which  its  author — as  an  afterthought — gave  the 
suggestion  of  being  a  Pauline  epistle  by  adding  the  personal 
matter  in  ch.  xiii.  (so  W.  Wrede,  Das  literarische  Rdtsel  des 
Hebriierbriefs,  1906,  pp.  70-73).  The  latter  part  of  this  theory 
fails  to  explain  why  the  Pauline  origin  was  not  made  more 
obvious,  e.g.  in  an  opening  address.  But  even  the  first  part 
of  it  overlooks  the  probability  that  our  author  was  here  only 
fusing  into  a  fresh  form  materials  often  used  before  in  his  oral 
ministry  of  Christian  instruction. 
Many  attempts  have  been  made  to  identify  the  home  of  the 

Hellenistic  Christians  addressed  in  this  epistle.  For  Alexandria 

little  can  be  urged  save  a  certain  strain  of  "  Alexandrine  " 
idealism  and  allegorism,  mingling  with  the  more  Palestinian 

realism  which  marks  the  references  to  Christ's  sufferings,  as  well 
as  the  eschatology,  and  recalling  many  a  passage  in  Philo. 
But  Alexandrinism  was  a  mode  of  thought  diffused  throughout 

the  Eastern  Mediterranean,  and  the  divergences  from  Philo's 
spirit  are  as  notable  as  the  affinities  (cf.  Milligan,  ut  infra,  203  ff.). 
For  Rome  there  is  more  to  be  said,  in  view  of  the  references  to 

Timothy  and  to  "  them  of  Italy  "  (xiii.  23  f.) ;  and  the  theory 
has  found  many  supporters.  It  usually  contemplates  a  special 

Jewish-Christian  house-church  (so  Zahn),  like  those  which  Paul 
salutes  at  the  end  of  Romans,  e.g.  that  meeting  in  the  house  of 
Prisca  and  Aquila  (xvi.  5);  and  Harnack  has  gone  so  far  as  to 
suggest  that  they,  and  especially  Prisca,  actually  wrote  our 
epistle.  There  is,  however,  really  little  that  points  to  Rome  in 
particular,  and  a  good  deal  that  points  away  from  it.  The 

words  in  xii.  4,  "  Not  yet  unto  blood  have  ye  resisted,"  would 
ill  suit  Rome  after  the  Neronian  "bath  of  blood"  in  A.D.  64 
(as  is  usually  held),  save  at  a  date  too  late  to  suit  the  reference 
to  Timothy.  Nor  does  early  currency  in  Rome  prove  that  the 

epistle  was  written  to  Rome,  any  more  than  do  the  words  "  they 
of  Italy  salute  you."  This  clause  must  in  fact  be  read  in  the 
light  of  the  reference  to  Timothy,  which  suggests  that  he  had 
been  in  prison  in  Rome  and  was  about  to  return,  possibly  in  the 

writer's  company,  to  the  region  which  was  apparently  the 
headquarters  of  both.  Now  this  in  Timothy's  case,  as  far  as 
we  can  trace  his  steps,  was  Ephesus;  and  it  is  natural  to  ask 
whether  it  will  not  suit  all  the  conditions  of  the  problem.  It 

suits  those  of  the  readers,1  as  analysed  above;  and  it  has  the 
merit  of  suggesting  to  us  as  author  the  very  person  of  all  those 
described  in  the  New  Testament  who  seems  most  capable  of  the 
task,  Apollos,  the  learned  Alexandrian  (Acts  xviii.  24  ff.), 
connected  with  Ephesus  and  with  Paul  and  his  circle  (cf.  i  Cor. 
xvi.  12),  yet  having  his  own  distinctive  manner  of  presenting 
the  Gospel  (i  Cor.  iv.  6).  That  Apollos  visited  Italy  at  any  rate 

once  during  Paul's  imprisonment  in  Rome  is  a  reasonable 
inference  from  Titus  iii.  13  (see  PAUL);  and  if  so,  it  is  quite 

natural  that  he  should  be  there  again  about  the  time  of  Paul's 
martyrdom.  With  that  event  it  is  again  natural  to  connect 

Timothy's  imprisonment,  his  release  from  which  our  author 
records  in  closing;  while  the  news  of  Jewish  success  in  Paul's 
case  would  enhance  any  tendency  among  Asian  Jewish  Christians 

to  shirk  "  boldness  "  of  confession  (x.  23,  35,  38  f.),  in  fear  of 
1  i.e.  a  house-church  of  upper-class  Jewish  Christians,  not  fully 

in  touch  with  the  attitude  even  of  their  own  past  and  present 

"  leaders  "  (xiii.  7,  17),  as  distinct  from  the  local  church  generally 
(xiii.  24).  The  Gospel  had  reached  them,  as  also  the  writer  himself 
(cf.  Acts  xviii.  25),  through  certain  hearers  of  the  Lord  (ii.  3),  not 
necessarily  apostles. 

further  aggression  from  their  compatriots.  On  the  chronology 
adopted  in  the  article  PAUL,  this  would  yield  as  probable  date 

for  the  epistle  A.D.  61-62.  The  place  of  writing  would  be  some 

spot  in  Italy  ("  they  of  Italy  salute  you  ")  outside  Rome,  probably 
a  port  of  embarkation  for  Asia,  such  as  Brundisium. 

Be  this  as  it  may,  the  epistle  is  of  great  historical  importance, 
as  reflecting  a  crisis  inevitable  in  the  development  of  the  Jewish- 
Christian  consciousness,when  a  definite  choice  between  the  old  and 

the  new  form  of  Israel's  religion  had  to  be  made,  both  for  internal 
and  external  reasons.  It  seems  to  follow  directly  on  the  situation 
implied  by  the  appeal  of  James  to  Israel  in  dispersion,  in  view 

of  Messiah's  winnowing-fan  in  their  midst  (i.  1-4,  ii.  1-7,  v.  1-6, 
and  especially  v.7-n).  It  may  well  be  the  immediate  antecedent 
of  that  revealed  in  i  Peter,  an  epistle  which  perhaps  shows 

traces  of  its  influence  (e.g.  in  i.  2,  "  sprinkling  of  the  blood  of 
Jesus  Christ,"  cf.  Heb.  ix.  13  f.,  x.  22,  xii.  24).  It  is  also  of 
high  interest  theologically,  as  exhibiting,  along  with  affinities 
to  several  types  of  New  Testament  teaching  (see  STEPHEN),  a 
type  all  its  own,  and  one  which  has  had  much  influence  on 
later  Christian  thought  (cf.  Milligan,  ut  infra,  ch.  ix.).  Indeed, 

it  shares  with  Romans  the  right  to  be  styled  "  the  first  treatise 
of  Christian  theology." 

Literature. — The  older  literature  may  be  seen  in  the  great  work  of 
F.  Bleek,  Der  Brief  an  die  Hebraer  (1828-1840),  still  a  valuable 
storehouse  of  material,  while  Bleek's  later  views  are  to  be  found  in 
a  posthumous  work  (Elberfeld,  1868);  also  in  Franz  Delitzsch's 
Commentary  (Edinburgh,  1868).  The  more  recent  literature  is  given 
in  G.  Milligan,  The  Theology  of  the  Epistle  of  the  Hebrews  (1899),  a 
useful  summary  of  all  bearing  on  the  epistle,  and  in  the  large  New 
Testament  Introductions  and  Biblical  Theologies.  See  also  Hast- 

ings's  Diet,  of  the  Bible,  the  Encycl.  Biblica  and  T.  Zahn's  article  in 
Hauck's  Realencyklopadie.  (J.  V.  B.) 
HEBRIDES,  THE,  or  WESTERN  ISLES,  a  group  of  islands  off 

the  west  coast  of  Scotland.  They  are  situated  between  55°  3  5' 
and  58°  30'  N.  and  5°  26'  and  8°  40'  W.  Formerly  the  term 
was  held  to  embrace  not  only  all  the  islands  off  the  Scottish 
western  coast,  including  the  islands  in  the  Firth  of  Clyde,  but 
also  the  peninsula  of  Kintyre,  the  Isle  of  Man  and  the  Isle  of 
Rathlin,  off  the  coast  of  Antrim.  They  have  been  broadly 
classified  into  the  Outer  Hebrides  and  the  Inner  Hebrides,  the 
Minch  and  Little  Minch  dividing  the  one  group  from  the  other. 
Geologically,  they  have  also  been  differentiated  as  the  Gneiss 
Islands  and  the  Trap  Islands.  The  Outer  Hebrides  being  almost 
entirely  composed  of  gneiss  the  epithet  suitably  serves  them, 
but,  strictly  speaking,  only  the  more  northerly  of  the  Inner 
Hebrides  may  be  distinguished  as  Trap  Islands.  The  chief 
islands  of  the  Outer  Hebrides  are  Lewis-with-Harris  (or  Long 
Island),  North  Uist,  Benbecula,  South  Uist,  Barra,  the  Shiants, 
St  Kilda  and  the  Flannan  Isles,  or  Seven  Hunters,  an  unin- 

habited group,  about  20  m.  N.W.  of  Gallon  Head  in  Lewis. 
Of  these  the  Lewis  portion  of  Long  Island,  the  Shiants  and 
the  Flannan  belong  to  the  county  of  Ross  and  Cromarty,  and 
the  remainder  to  Inverness-shire.  The  total  length  of  this 
group,  from  Barra  Head  to  the  Butt  of  Lewis,  is  130  m.,  the 
breadth  varying  from  less  than  i  m.  to  30  m.  The  Inner  Hebrides 
are  much  more  scattered  and  principally  include  Skye,  Small 
Isles  (Canna,  Sanday,  Rum,  Eigg  and  Muck),  Coll,  Tyree, 
Lismore,  Mull,  Ulva,  Staffa,  lona,  Kerrera,  the  Slate  Islands 
(Seil,  Easdale,  Luing,  Shuna,  Torsay),  Colonsay,  Oronsay, 
Scarba,  Jura,  Islay  and  Gigha.  Of  these  Skye  and  Small  Isles 
belong  to  Inverness-shire,  and  the  rest  to  Argyllshire.  The 
Hebridean  islands  exceed  500  in  number,  of  which  one-fifth  are 
inhabited.  Of  the  inhabited  islands  n  belong  to  Ross  and 

Cromarty,  47  to  Inverness-shire,  and  44  to  Argyllshire,  but  of 
this  total  of  102  islands,  one-third  have  a  population  of  only 
10  souls,  or  fewer,  each.  The  population  of  the  Hebrides  in 
1901  numbered  78,947  (or  28  to  the  sq.  m.),  of  whom  41,031 
were  females,  who  thus  exceeded  the  males  by  10%,  and  22,733 
spoke  Gaelic  only  and  47,666  Gaelic  and  English.  The  most 
populous  island  is  Lewis-with-Harris  (32,160),  and  next  to  it 
are  Skye  (13,883),  Islay  (6857)  and  Mull  (4334>- 

Of  the  total  area  of  1,800,000  acres,  or  2812  sq.  m.,  only 
one-ninth  is  cultivated,  most  of  the  surface  being  moorland 
and  mountain.  The  annual  rainfall,  particularly  in  the  Inner 
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Hebrides,  is  heavy  (42^6  in.  at  Stornoway)  but  the  temperature 

is  high,  averaging  for  the  year  47°  F.  Potatoes  and  turnips 
are  the  only  'oot  crops  that  succeed,  and  barley  and  oats  are 

grown  in  some  of  the  islands.  Sheep-farming  and  cattle-raising 
are  carried  on  very  generally,  and,  with  the  fisheries,  provide 
the  main  occupation  of  the  inhabitants,  though  they  profit  not 
a  little  from  the  tourists  who  flock  to  many  of  the  islands  through- 

out the  summer.  The  principal  industries  include  distilling, 
slate-quarrying  and  the  manufacture  of  tweeds,  tartans  and 
other  woollens.  There  are  extensive  deer  forests  in  Lewis-with- 
Harris,  Skye,  Mull  and  Jura.  On  many  of  the  islands  there  are 

prehistoric  remains  and' antiquities  within  the  Christian  period. 
The  more  populous  islands  are  in  regular  communication  with 
certain  points  of  the  mainland  by  means  of  steamers  fromGlasgow, 
Oban  and  Mallaig.  The  United  Free  Church  has  a  strong  hold 
on  the  poeple,  but  in  a  few  of  the  islands  the  Roman  Catholics 
have  a  great  following.  In  the  larger  inhabited  islands  board 
schools  have  been  established.  The  islands  unite  with  the 

counties  to  which  they  belong  in  returning  members  to  parliament 
(one  for  each  shire). 

History. — The  Hebrides  are  mentioned  by  Ptolemy  under  the 

name  of  "E/3ou5ai  and  by  Pliny  under  that  of  Hebudes,  the  modern 
spelling  having,  it  is  said,  originated  in  a  misprint.  By  the 
Norwegians  they  were  called  Sudreyjar  or  Southern  Islands. 
The  Latinized  form  was  Sodorenses,  preserved  to  modern  times 
in  the  title  of  the  bishop  of  Sodor  and  Man.  The  original 
inhabitants  seem  to  have  been  of  the  same  Celtic  race  as  those 

settled  on  the  mainland.  In  the  6th  century  Scandinavian 
hordes  poured  in  with  their  northern  idolatry  and  lust  of  plunder, 
but  in  time  they  adopted  the  language  and  faith  of  the  islanders. 
Mention  is  made  of  incursions  of  the  vikings  as  early  as  793, 
but  the  principal  immigration  took  place  towards  the  end  of 
the  gth  century  in  the  early  part  of  the  reign  of  Harald  Fairhair, 
king  of  Norway,  and  consisted  of  persons  driven  to  the  Hebrides, 
as  well  as  to  Orkney  and  Shetland,  to  escape  from  his  tyrannous 
rule.  Soon  afterwards  they  began  to  make  incursions  against 
their  mother-country,  and  on  this  account  Harald  fitted  out  an 
expedition  against  them,  and  placed  Orkney,  Shetland,  the 
Hebrides  and  the  Isle  of  Man  under  Norwegian  government. 
The  chief  seat  of  the  Norwegian  sovereignty  was  Colonsay. 
About  the  year  1095  Godred  Crovan,  king  of  Dublin,  Man  and 
the  Hebrides,  died  in  Islay.  His  third  son,  Olaf,  succeeded  to 
the  government  about  1103,  and  the  daughter  of  Olaf  was 
married  to  Somerled,  who  became  the  founder  of  the  dynasty 
known  as  Lords  of  the  Isles.  Many  efforts  were  made  by  the 
Scottish  monarchs  to  displace  the  Norwegians.  Alexander  II. 
led  a  fleet  and  army  to  the  shores  of  Argyllshire  in  1 249,  but  he 
died  on  the  island  of  Kerrera.  On  the  other  hand,  Haakon  IV., 
king  of  Norway,  at  once  to  restrain  the  independence  of  his 
jarls  and  to  keep  in  check  the  ambition  of  the  Scottish  kings, 
set  sail  in  1263  on  a  great  expedition,  which,  however,  ended 
disastrously  at  Largs.  Magnus,  son  of  Haakon,  concluded  in 
1 266  a  peace  with  the  Scots,  renouncing  all  claim  to  the  Hebrides 
and  other  islands  except  Orkney  and  Shetland,  and  Alexander 
III.  agreed  to  give  him  a  sum  of  4000  merks  in  four  yearly 
payments.  It  was  also  stipulated  that  Margaret,  daughter  of 
Alexander,  should  be  betrothed  to  Eric,  the  son  of  Magnus, 
whom  she  married  in  1281.  She  died  two  years  later,  leaving 
an  only  daughter  afterwards  known  as  the  Maid  of  Norway. 

The  race  of  Somerled  continued  to  rule  the  islands,  and  from 
a  younger  son  of  the  same  potentate  sprang  the  lords  of  Lome, 
who  took  the  patronymic  of  Macdougall.  John  Macdonaldof 
Islay,  who  died  about  1386,  was  the  first  to  adopt  the  title  of 
Lord  of  the  Isles.  He  was  one  of  the  most  potent  of  the  island 
princes,  and  was  married  to  a  daughter  of  the  earl  of  Strathearn, 
afterwards  Robert  II.  His  son,  Donald  of  the  Isles,  was  memor- 

able for  his  rebellion  in  support  of  his  claim  to  the  earldom  of 
Ross,  in  which,  however,  he  was  unsuccessful.  Alexander,  son 
of  Donald,  resumed  the  hereditary  warfare  against  the  Scottish 

crown;  and  in  1462  a  treaty  was  concluded  between  Alexander's 
son  and  successor  John  and  Edward  IV.  of  England,  by  which 
John,  his  son  John,  and  his  cousin  Donald  Balloch,  became 

bound  to  assist  King  Edward  and  James,  earl  of  Douglas,  in 
subduing  the  kingdom  of  Scotland.  The  alliance  seems  to  have 
led  to  no  active  operations.  In  the  reign  of  James  V.  another 
John  of  Islay  resumed  the  title  of  Lord  of  the  Isles,  but  was 
compelled  to  surrender  the  dignity.  The  glory  of  the  lordship 

of  the  isles — the  insular  sovereignty — had  departed.  From 
the  time  of  Bruce  the  Campbells  had  been  gaining  the  ascendancy 
in  Argyll.  The  Macleans,  Macnaughtons,  Maclachlans,  Laments, 
and  other  ancient  races  had  sunk  before  this  favoured  family. 
The  lordship  of  Lome  was  wrested  from  the  Macdougalls  by 
Robert  Bruce,  and  their  extensive  possessions,  with  Dunstaffnage 

Castle,  bestowed  on  the  king's  relative,  Stewart,  and  his  de- 
scendants, afterwards  lords  of  Lome.  The  Macdonalds  of  Sleat, 

the  direct  representatives  of  Somerled,'  though  driven  from 
Islay  and  deprived  of  supreme  power  by  James  V.,  still  kept  a 
sort  of  insular  state  in  Skye.  There  were  also  the  Macdonalds 
of  Clanranald  and  Glengarry  (descendants  of  Somerled),  with 
the  powerful  houses  of  Macleod  of  Dunvegan  and  Macleod  of 

Harris,  M'Neill  of  Barra  and  Maclean  of  Mull.  Sanguinary 
feuds  continued  throughout  the  i6th  and  I7th  centuries  among 
these  rival  clans  and  their  dependent  tribes,  and  the  turbulent 
spirit  was  not  subdued  till  a  comparatively  recent  period.  James 
VI.  made  an  abortive  endeavour  to  colonize  Lewis.  William  III. 

and  Queen  Anne  attempted  to  subsidize  the  chiefs  in  order  to 
preserve  tranquillity,  but  the  wars  of  Montrose  and  Dundee,  and 
the  Jacobite  insurrections  of  1715  and  1745,  showed  how  futile 
were  all  such  efforts.  It  was  not  till  1748,  when  a  decisive 
blow  was  struck  at  the  power  of  the  chiefs  by  the  abolition  of 
heritable  jurisdictions,  and  the  appointment  of  sheriffs  in  the 
different  districts,  that  the  arts  of  peace  and  social  improvement 
made  way  in  these  remote  regions.  The  change  was  great,  and 
at  first  not  unmixed  with  evil.  A  new  system  of  management 
and  high  rents  were  imposed,  in  consequence  of  which  numbers 
of  the  tacksmen,  or  large  tenants,  emigrated  to  North  America. 
The  exodus  continued  for  many  years.  Sheep-farming  on  a  large 
scale  was  next  introduced,  and  the  crofters  were  thrust  into 
villages  or  barren  corners  of  the  land.  The  result  was  that, 
despite  the  numbers  who  entered  the  army  or  emigrated  to 

Canada,  the  standard  of  civilization  sank  lower,  and  the  popula- 
tion multiplied  in  the  islands.  The  people  came  to  subsist 

almost  entirely  on  potatoes  and  herrings;  and  in  1846,  when 
the  potato  blight  began  its  ravages,  nearly  universal  destitution 
ensued — embracing,  over  the  islands  generally,  70%  of  the 
inhabitants.  Temporary  relief  was  administered  in  the  shape 
of  employment  on  roads  and  other  works;  and  an  emigration 
fund  being  raised,  from  4000  to  5000  of  the  people  in  the  most 
crowded  districts  were  removed  to  Australia.  Matters,  however, 
were  not  really  mended,  and  in  1884  a  royal  commission  reported 
upon  the  condition  of  the  crofters  of  the  islands  and  mainland. 

As  a  result  of  their  inquiry  the  Crofters'  Holdings  Act  was  passed 
in  1886,  and  in  the  course  of  a  few  years  some  improvement  was 
evident  and  has  since  been  sustained. 

AUTHORITIES. — Martin  Martin's  Description  of  the  Western  Islands 
of  Scotland  (1703) ;  T.  Pennant's  Tour  in  Scotland  and  Voyage  to  the 
Hebrides  (1774);  James  Boswell's  Tour  to  the  Hebrides  with  Samuel 
Johnson,  LL.D.  (1898);  John  Macculloch's  Geological  Account  of  the 
Hebrides  (1819);  Hugh  Miller's  Cruise  of  the  "  Betsy  "  (1858);  W.  A. 
Smith's  Lewisiana,  or  Life  in  the  Outer  Hebrides  (1874);  Alexander 
Smith,  A  Summer  in  Skye  (1865);  Robert  Buchanan,  The  Hebrid 
Isles  (1883) ;  C.  F.  Gordon-Gumming,  In  the  Hebrides  (1883) ;  Report 
of  the  Crofters'  Commission  (1884);  A.  Goodrich-Freer,  Outer  Isles 
(1902);  and  W.  C.  Mackenzie,  History  of  the  Outer  Hebrides  (1903). 
Their  history  under  Norwegian  rule  is  given  in  the  Chronica  regum 
Manniae  et  insularum,  edited,  with  learned  notes,  from  the  MS.  in 
the  British  Museum  by  Professor  P.  A.  Munch  of  Ghristiania  (1860). 

HEBRON  (mod.  Khultl  er-Rahman,  i.e.  "  the  friend  of  the 
Merciful  One  " — an  allusion  to  Abraham),  a  city  of  Palestine 
some  20  m.  S.  by  S.W.  of  Jerusalem.  The  city,  which  lies  3040  ft. 
above  the  sea,  is  of  extreme  antiquity  (see  Num.  xiii.  22,  and 

Josephus,  War,  iv.  9,  7)  and  until  taken  by  the  Calebites  (Josh.  xv. 

13)  bore  the  name  Kirjath-Arba.  Biblical  traditions  connect  it 

closely  with  the  patriarch  Abraham  and  make  it  a  "  city  of 
refuge."  The  town  figures  prominently  under  David  as  the 

headquarters  of  his  early  rule,  the  scene  of  Abner's  murder 
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and  the  centre  of  Absalom's  rebellion.  In  later  days  the  Edom 
ites  held  it  for  a  time,  but  Judas  Maccabaeus  recovered  it 
It  was  destroyed  in  the  great  war  under  Vespasian.  In  A.D.  1 16 
Hebron  became  the  see  of  a  Latin  bishop,  and  it  was  taken  in 
1187  by  Saladin.  In  1834  it  joined  the  rebellion  against  Ibrahim 
Pasha,  who  took  the  town  and  pillaged  it.  Modern  Hebron  rise 
on  the  east  slope  of  a  shallow  valley — a  long  narrow  town  o 
stone  houses,  the  flat  roofs  having  small  stone  domes.  The 
main  quarter  is  about  700  yds.  long,  and  two  smaller  groups  o 
houses  exist  north  and  south  of  this.  The  hill  behind  is  terraced 

and  luxuriant  vineyards  and  fruit  plantations  surround  the  place 
which  is  well  watered  on  the  north  by  three  principal  springs 
including  the  Well  Sirah,  now  'Ain  Sara  (2  Sam.  iii.  26).  Thre< 
conspicuous  minarets  rise,  two  from  the  Haram,  the  other  in 
the  north  quarter.  The  population  (10,000  )  includes  Moslems 

and  about  500  Jews.  The  Bedouins  bring  wool  and  camel's 
hair  to  the  market;  and  glass  bracelets,  lamps  and  leather  water- 
skins  are  manufactured  in  the  town.  The  most  conspicuous 
building  is  the  Haram  built  over  the  supposed  site  of  the  cave  o: 
Machpelah.  It  is  an  enclosure  measuring  112  ft.  east  and  west 
by  198  north  and  south,  surrounded  with  high  rampart  walls  01 
masonry  similiar  in  size  and  dressing  to  that  of  the  Jerusalem 
Haram  walls.  These  ramparts  are  ascribed  by  architectural 
authorities  to  the  Herodian  period.  The  interior  area  is  partly 
occupied  by  a  12th-century  Gothic  church,  and  contains  six 
modern  cenotaphs  of  Abraham,  Isaac,  Jacob,  Sarah,  Rebecca 
and  Leah.  The  cave  beneath  the  platform  has  probably  not 
been  entered  for  at  least  600  years.  The  numerous  traditional 
sites  now  shown  round  Hebron  are  traceable  generally  to  medieval 
legendary  topography;  they  include  the  Oak  of  Mamre  (Gen.  xiii. 
18  R.V.)  which  has  at  various  times  been  shown  in  different 
positions  from  £  to  2  m.  from  the  town. 

There  are  a  British  medical  mission,  a  German  Protestant 
mission  with  church  and  schools,  and,  near  Abraham's  Oak,  a 
Russian  mission.  Since  1880  several  notices  of  the  Haram, 
within  which  are  the  tombs  of  the  Patriarchs,  have  appeared. 

See  C.  R.  Conder,  Pal.  Exp.  Fund,  Memoirs,  iii.  333,  &c.;  Riant, 
Archives  de  I'orient  latin,  ii.  411,  &c.;  Dalton  and  Chaplin,  P.E.F 
Quarterly  Statement  (1897);  Goldziher,  "Das  Patriarchengrab  in 
Hebron,"  in  Zeitschrift  d.  Dn.  Pal.  Vereins,  xvii.  (R.  A.  S.  M.) 
HECATAEUS  OF  ABDERA  (or  of  Teos),  Greek  historian  and 

Sceptic  philosopher,  flourished  in  the  4th  century  B.C.  He 
accompanied  Ptolemy  I.  Soter  in  an  expedition  to  Syria,  and 
sailed  up  the  Nile  with  him  as  far  as  Thebes  (Diogenes  Laertius 
ix.  61).  The  result  of  his  travels  was  set  down  by  him  in  two 
works— AiyuTma/cd  and  Ilept  "Tirep^opeoiv,  which  were  used 
by  Diodorus  Siculus.  According  to  Suidas,  he  also  wrote  a 
treatise  on  the  poetry  of  Hesiod  and  Homer.  Regarding  his 
authorship  of  a  work  on  the  Jews  (utilized  by  Josephus  in  Contra 
Apionem),  it  is  conjectured  that  portions  of  the  AiymnaKa 
were  revised  by  a  Hellenistic  Jew  from  his  point  of  view  and 
published  as  a  special  work. 

Fragments  in  C.  W.  Miiller's  Fragmenta  historicorum  Graecorum. 
HECATAEUS  OF  MILETUS  (6th-Sth  century  B.C.),  Greek 

historian,  son  of  Hegesander,  flourished  during  the  time  of  the 
Persian  invasion.  After  having  travelled  extensively,  he  settled 
in  his  native  city,  where  he  occupied  a  high  position,  and  devoted 
his  time  to  the  composition  of  geographical  and  historical  works. 
When  Aristagoras  held  a  council  of  the  leading  lonians  at 
Miletus,  to  organize  a  revolt  against  the  Persian  rule,  Hecataeus 
in  vain  tried  to  dissuade  his  countrymen  from  the  undertaking 
(Herodotus v. 36, 125).  In4Q4,  when  the  defeated  lonians  were 
obliged  to  sue  for  terms,  he  was  one  of  the  ambassadors  to  the 
Persian  satrap  Artaphernes,  whom  he  persuaded  to  restore  the 
constitution  of  the  Ionic  cities  (Diod.  Sic.  x.  25).  He  is  by  some 
credited  with  a  work  entitled  TTJS  irepioSos  ("Travels  round  the 
Earth  "),  in  two  books,  one  on  Europe,  the  other  on  Asia,  in which  were  described  the  countries  and  inhabitants  of  the 
known  world,  the  account  of  Egypt  being  especially  com- 

prehensive; the  descriptive  matter  was  accompanied  by  a 
map,  based  upon  Anaximander's  map  of  the  earth,  which  he 
corrected  and  enlarged.  The  authenticity  of  the  work  is,  however, xm.  7 

strongly  attacked  by  J.  Wells  in  the  Journal  of  Hellenic  Studies, 
xxix.  pt.  i.  1909.  The  only  certainly  genuine  work  of  Hecataeus 
was  the  Ttv(ri\oyiai  or  'laropiai,  a  systematic  account  of  the 
traditions  and  mythology  of  the  Greeks.  He  was  probably  the 
first  to  attempt  a  serious  prose  history  and  to  employ  critical 
method  to  distinguish  myth  from  historical  fact,  though  he 
accepts  Homer  and  the  other  poets  as  trustworthy  authority. 
Herodotus,  though  he  once  at  least  controverts  his  statements,  is 
indebted  to  Hecataeus  not  only  for  facts,  but  also  in  regard  of 
method  and  general  scheme,  but  the  extent  of  the  debt  depends 
on  the  genuineness  of  the  Fjjs  irtpiodos. 

See  fragments  in  C.  W.  Miiller,  Fragmenta  historicorum  Graecorum,\.  ; H.  Berger,  Geschichte  der  wissenschaftlichen  Erdkunde  der  Griechen 
(1903);  E.  H.  Bunbury,  History  of  Ancient  Geography,  i.;  W.  Mure, 
History  of  Greek  Literature,  iy.  ;  especially  J.  V.  Prasek,  Hekataios 
als  Herodots  Quelle  zur  Geschichte  Vorderasiens.  Beitrage  zur  alien Geschichte  (Klio),  iv.  193  seq.  (1904),  and  J.  Wells  in  Journ.  Hell. Stud.,  as  above. 

HECATE  (Gr.  "EKarf,  "  she  who  works  from  afar  "'),  a  goddess in  Greek  mythology.  According  to  the  generally  accepted  view, 
she  is  of  Hellenic  origin,  but  Farnell  regards  her  as  a  foreign 
importation  from  Thrace,  the  home  of  Bendis,  with  whom  Hecate 
has  many  points  in  common.  She  is  not  mentioned  in  the  Iliad 
or  the  Odyssey,  but  in  Hesiod  (Theogony,  409)  she  is  the  daughter 
of  the  Titan  Perses  and  Asterie,  in  a  passage  which  may  be  a 
later  interpolation  by  the  Orphists  (for  other  genealogies  see 
Steuding  in  Roscher's  Lexikon).  She  is  there  represented  as  a 
mighty  goddess,  having  power  over  heaven,  earth  and  sea; 
hence  she  is  the  bestower  of  wealth  and  all  the  blessings  of  daily 
life.  The  range  of  her  influence  is  most  varied,  extending  to  war, 
athletic  games,  the  tending  of  cattle,  hunting,  the  assembly  of 
the  people  and  the  law-courts.  Hecate  is  frequently  identified 
with  Artemis,  an  identification  usually  justified  by  the  assump- 

tion that  both  were  moon-goddesses.  Farnell,  who  regards 
Artemis  as  originally  an  earth-goddess,  while  recognizing  a 
"  genuine  lunar  element  "  in  Hecate  from  the  sth  century, considers  her  a  chthonian  rather  than  a  lunar  divinity  (see  also 
Warr  in  Classical  Review,  ix.  390).  He  is  of  opinion  that  neither 
borrowed  much  from,  nor  exercised  much  influence  on,  the  cult 
and  character  of  the  other. 

Hecate  is  the  chief  goddess  who  presides  over  magic  arts  and 
spells,  and  in  this  connexion  she  is  the  mother  of  the  sorceresses 
Circe  and  Medea.     She  is  constantly  invoked,  in  the  well-known 
.dyll  (ii.)  of  Theocritus,  in  the  incantation  to  bring  back  a  woman's 
Pithless  lover.     As  a  chthonian  power,  she  is  worshipped  at  the 
Samothracian  mysteries,  and  is  closely  connected  with  Demeter. 
Alone  of  the  gods  besides  Helios,  she  witnessed  the  abduction  of 
Persephone,  and,  torch  in  hand  (a  natural  symbol  for  the  moon's 
light,  but  see  Farnell),  assisted  Demeter  in  her  search  for  her 
daughter.     On  moonlight  nights  she  is  seen  at  the  cross-roads 
(hence  her  name  rpioSIrw,  Lat.   Trivia)   accompanied  by  the 
dogs  of  the  Styx  and  crowds  of  the  dead.     Here,  on  the  last  day 
of  the  month,  eggs  and  fish  were  offered  to  her.     Black  puppies 
and  she-Iambs  (black  victims  being  offered  to  chthonian  deities) 
were   also   sacrificed    (Schol.    on   Theocritus   ii.    12).     Pillars 
ike  the  Hermae,  called  Hecataea,  stood,  especially  in  Athens, 
at  cross-roads  and  doorways,  perhaps  to  keep  away  the  spirits 
of  evil.     Like  Artemis,  Hecate  is  also  a  goddess  of  fertility, 
presiding  especially  over  the  birth  and  the  youth  of  wild  animals, 
nd  over  human  birth  and  marriage.    She  also  attends  when  the 
oul  leaves  the  body  at  death,  and  is  found  near  graves,  and  on 
he  hearth,  where  the  master  of  the  house  was  formerly  buried. 
t  is  to  be  noted  that  Hecate  plays  little  or  no  part  in  mythological 
egend.     Her  worship  seems  to  have  flourished  especially  in  the 
wilder  parts  of  Greece,  such  as  Samothrace  and  Thessaly,  in 
Caria  and  on  the  coasts  of  Asia  Minor.     In  Greece  proper  it 
prevailed  on  the  east  coast  and  especially  in  Aegina,  where 
icr  aid  was  invoked  against  madness. 
In  older  times  Hecate  is  represented  as  single-formed,  clad  in 
1  J.  B.  Bury,  in  Classical  Review,  iii.  p.  41  6,  suggests  that  the  name 

leans  "  dog,"  against  which  see  J.  H.  Vince,  t'6.  iv.  p.  47.     G.  C. Varr,  ib.  ix.  390,  takes  the  Hesiodic  Hecate  to  be  a  moon-goddess, 
aughter  of  the  sun-god  Perseus. 
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a  long  robe,  holding  burning  torches;  later  she  becomes  triformis, 

"  triple-formed,"  with  three  bodies  standing  back  to  back — 
corresponding,  according  to  those  who  regard  her  as  a  moon- 
goddess,  to  the  new,  the  full  and  the  waning  moon.  In  her  six 
hands  are  torches,  sometimes  a  snake,  a  key  (as  wardress  of  the 
lower  world),  a  whip  or  a  dagger;  her  favourite  animal  was 

the  dog,  which  was  sacrificed  to  her — an  indication  of  her  non- 
Hellenic  origin,  since  this  animal  very  rarely  fills  this  part  in 
genuine  Greek  ritual. 

See  H.  Steuding  in  Roscher's  Lexikun,  where  the  functions  of 
Hecate  are  systematically  derived  from  the  conception  of  her  as  a 
moon-goddess;  L.  R.  Farnell,  Cults  of  the  Greek  States,  ii.,  where  this 
view  is  examined ;  P.  Paris  in  Daremberg  and  Saglio's  Dictionnaire 
des  antiquites;  O.  Gruppe,  Griechische  Mythologie,  ii.  (1906)  p.  1288. 

HECATOMB  (Gr.  e/caro^Sr;  from  tKariv,  a  hundred,  and 
/Sow,  an  ox),  originally  the  sacrifice  of  a  hundred  oxen  in  the 
religious  ceremonies  of  the  Greeks  and  Romans;  later  a  large 
number  of  any  kind  of  animals  devoted  for  sacrifice.  Figura- 

tively, "hecatomb"  is  used  to  describe  the  sacrifice  or  destruc- 
tion by  fire,  tempest,  disease  or  the  sword  of  any  large  number 

of  persons  or  animals;  and  also  of  the  wholesale  destruction  of 
inanimate  objects,  and  even  of  mental  and  moral  attributes. 
HECATO  OF  RHODES,  Greek  Stoic  philosopher  and  disciple 

of  Panaetius  (Cicero,  De  officiis,  iii.  15).  Nothing  else  is  known 
of  his  life,  but  it  is  clear  that  he  was  eminent  amongst  the  Stoics 
of  the  period.  He  was  a  voluminous  writer,  but  nothing  remains. 
A  list  is  preserved  by  Diogenes,  who  mentions  works  on  Duty, 
Good,  Virtues,  Ends.  The  first,  dedicated  to  Tubero,  is  eulogized 
by  Cicero  in  the  De  officiis,  and  Seneca  refers  to  him  frequently 
in  the  De  beneficiis.  According  to  Diogenes  Laertius,  he  divided 
the  virtues  into  two  kinds,  those  founded  on  scientific  intellectual 
principles  (i.e.  wisdom  and  justice),  and  those  which  have  no 
such  basis  (e.g.  temperance  and  the  resultant  health  and  vigour). 
Cicero  shows  that  he  was  much  interested  in  casuistical  questions, 
as,  for  example,  whether  a  good  man  who  had  received  a  coin 
which  he  knew  to  be  bad  was  justified  in  passing  it  on  to  another. 
On  the  whole,  his  moral  attitude  is  cynical,  and  he  is  inclined 
to  regard  self-interest  as  the  best  criterion.  This  he  modifies 
by  explaining  that  self-interest  is  based  on  the  relationships  of 
life;  a  man  needs  money  for  the  sake  of  his  children,  his  friends 
and  the  state  whose  general  prosperity  depends  on  the  wealth 
of  its  citizens.  Like  the  earlier  Stoics,  Cleanthes  and  Chrysippus, 
he  held  that  virtue  may  be  taught.  (See  STOICS  and  PANAETIUS.) 

HECKER,  FRIEDRICH  FRANZ  KARL  (1811-1881),  German 
revolutionist,  was  born  at  Eichtersheim  in  the  Palatinate  on 
the  a8th  of  September  1811,  his  father  being  a  revenue  official. 
He  studied  law  with  the  intention  of  becoming  an  advocate, 
but  soon  became  absorbed  in  politics.  On  entering  the  Second 
Chamber  of  Baden  in  1842,  he  at  once  began  to  take  part  in  the 
opposition  against  the  government,  which  assumed  a  more  and 
more  openly  Radical  character,  and  in  the  course  of  which  his 
talents  as  an  agitator  and  his  personal  charm  won  him  wide 
popularity  and  influence.  A  speech,  denouncing  the  projected 
incorporation  of  Schleswig  and  Holstein  with  Denmark,  delivered 
in  the  Chamber  of  Baden  on  the  6th  of  February  1845,  spread  his 
fame  beyond  the  limits  of  his  own  state,  and  his  popularity  was 
increased  by  his  expulsion  from  Prussia  on  the  occasion  of  a 
journey  to  Stettin.  After  the  death  of  his  more  moderate- 

minded  friend  Adolf  Sander  (March  gth,  1845),  Hecker's  tone 
towards  the  government  became  more  and  more  bitter.  In 
spite  cf  the  shallowness  and  his  culture  and  his  extremely  weak 

character,  he  enjoyed  an  ever-increasing  popularity.  Even  before 
the  outbreak  of  the  revolution  he  included  Socialistic  claims 

in  his  programme.  In  1847  he  was  temporarily  occupied  with 
ideas  of  emigration,  and  with  this  object  made  a  journey  to 
Algiers,  but  returned  to  Baden  and  resumed  his  former  position 
as  the  Radical  champion  of  popular  rights,  later  becoming 
president  of  the  Volksverein,  where  he  was  destined  to  fall  still 
further  under  the  influence  of  the  agitator  Gustav  von  Strove. 
In  conjunction  with  Struve  he  drew  up  the  Radical  programme 
carried  at  the  great  Liberal  meeting  held  at  Offenburg  on  the 

1 2th  of  September  1847  (entitled  "  Thirteen  Claims  put  forward 

by  the  People  of  Baden").  In  addition  to  the  Offenburg  pro- 
gramme, the  Sturmpetition  of  the  ist  of  March  1848  attempted 

to  extort  from  the  government  the  most  far-reaching  concessions. 
But  it  was  in  vain  that  on  becoming  a  deputy  Hecker  en- 

deavoured to  carry  out  its  impracticable  provisions.  He  had 
to  yield  to  the  more  moderate  majority,  but  on  this  account  was 
driven  still  further  towards  the  Left.  The  proof  lies  in  the  new 
Offenburg  demands  of  the  igth  of  March,  and  in  the  resolution 
moved  by  Hecker  in  the  preliminary  parliament  of  Frankfort  that 
Germany  should  be  declared  a  republic.  But  neither  in  Baden 
nor  Frankfort  did  he  at  any  time  gain  his  point. 

This  double  failure,  combined  with  various  energetic  measures 
of  the  government,  which  were  indirectly  aimed  at  him  (e.g.  the 

arrest  of  the  editor  of  the  Constanzer  Seeblatt,  a  friend  of  Hecker's, 
in  Karlsruhe  station  on  the  8th  of  April),  inspired  Hecker  with 
the  idea  of  an  armed  rising  under  pretext  of  the  foundation  of 
the  German  republic.  The  pth  tc  the  nth  of  April  was  secretly 
spent  in  preliminaries.  On  the  i2th  of  April  Hecker  and  Struve 
sent  a  proclamation  to  the  inhabitants  of  the  Seekreis  and  of  the 

Black  Forest  "  to  summon  the  people  who  can  bear  arms  to 
Donaueschingen  at  mid-day  on  the  I4th,  with  arms,  ammunition 

and  provisions  for  six  days."  They  expected  70,000  men,  but 
only  a  few  thousand  appeared.  The  grand-ducal  government 
of  the  Seekreis  was  dissolved,  and  Hecker  gradually  gained 
reinforcements.  But  friendly  advisers  also  joined  him,  pointing 
out  the  risks  of  his  undertaking.  Hecker,  however,  was  not  at 
all  ready  to  listen  to  them;  on  the  contrary,  he  added  to  violence 
an  absurd  defiance,  and  offered  an  amnesty  to  the  German  princes 
on  condition  of  their  retiring  within  fourteen  days  into  private 
life.  The  troops  of  Baden  and  Hesse  marched  against  him, 
under  the  command  of  General  Friedrich  von  Gagern,  and  on 
the  2oth  of  April  they  met  near  Kandern,  where  Gagern  was 
killed,  it  is  true,  but  Hecker  was  completely  defeated. 

Like  many  of  the  revolutionaries  of  that  period,  Hecker  retired 
to  Switzerland.  He  was,  it  is  true,  again  elected  to  the  Chamber 
of  Baden  by  the  circle  of  Thiengen,  but  the  government,  no 
longer  willing  to  respect  his  immunity  as  a  deputy,  refused  its 
ratification.  On  this  account  Hecker  resolved  in  September 
1848  to  emigrate  to  North  America,  and  obtained  possession  of 
a  farm  near  Belleville  in  the  state  of  Illinois. 

During  the  second  rising  in  Baden  in  the  spring  of  1849  he 

again  made  efforts  to  obtain  a  footing  in  his  own  state,  but  with- 
out success.  He  only  came  as  far  as  Strassburg,  but  had  to 

retreat  before  the  victories  of  the  Prussian  troops  over  the  Baden 
insurgents. 

On  his  return  to  America  he  won  some  distinction  during  the 
Civil  War  as  colonel  of  a  regiment  which  he  had  himself  got 
together  on  the  Federal  side  in  1861  and  1864.  It  was  with 
great  joy  that  he  heard  of  the  union  of  Germany  brought  about 

by  the  victory  over  France  in  1870-71.  It  was  then  that 
he  made  his  famous  festival  speech  at  St  Louis,  in  which  he 
gave  an  animated  expression  to  the  enthusiasm  of  the  German 
Americans  for  their  newly-united  fatherland.  He  received  a 
less  favourable  impression  during  a  journey  he  made  in  Germany 
in  1873.  He  died  at  St  Louis  on  the  24th  of  March  1881. 

Hecker  was  always  very  much  beloved  of  all  the  German 
democrats.  The  song  and  the  hat  named  after  him  (the  latter 
a  broad  slouch  hat  with  a  feather)  became  famous  as  the  symbols 
of  the  middle-classes  in  revolt.  In  America,  too,  he  had  won 
great  esteem,  not  only  on  political  grounds  but  also  for  his 

personal  qualities. 
See  F.  Hecker,  Die  Erhebung  des  Volkes  in  Baden  fur  die  deutsche 

RepuUik  (Baden,  1848);  F.  Hecker,  Reden  und  Vorlesungen  (Neer- 
stadt  a.  d.  H.,  1872) ;  F.  v.  Weech,  Badische  Biographien,  iv.  (1891) ; 
L.  Mathy,  Aus  dern  NacUasse  von  K.  Matty,  Brief e  aus  den  Jahren 
1846-1848  (Leipzig,  1898).  (J.  HN.) 

HECKER,  ISAAC  THOMAS  (1810-1888),  American  Roman 

Catholic  priest,  the  founder  of  the  "Paulist  Fathers,"  was 
born  in  New  York  City,  of  German  immigrant  parents,  on  the 
1 8th  of  December  1819.  When  barely  twelve  years  of  age, 

he  had  to  go  to  work,  and  pushed  a  baker's  cart  for  his  elder 
brothers,  who  had  a  bakery  in  Rutgers  Street.  But  he  studied 
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at  every  possible  opportunity,  becoming  immersed  in  Kant's 
Critique  of  Pure  Reason,  and  while  still  a  lad  took  part  in  certain 

politico-social  movements  which  aimed  at  the  elevation  of  the 
working  man.  It  was  at  this  juncture  that  he  met  Orestes 
Brownson,  who  exercised  a  marked  influence  over  him.  Isaac 
was  deeply  religious,  a  characteristic  for  which  he  gave  much 
credit  to  his  prayerful  mother,  and  remained  so  amid  all  the 
reading  and  agitating  in  which  he  engaged.  Having  grown 
into  young  manhood,  he  joined  the  Brook  Farm  movement, 
and  in  that  colony  he  tarried  some  six  months.  _  Shortly  after 
leaving  it  (in  1844)  he  was  baptized  into  the  Roman  Catholic 
Church  by  Bishop  McCloskey  of  New  York.  One  year  later 
he  was  entered  in  the  novitiate  of  the  Redemptorists  in  Belgium, 
and  there  he  cultivated  to  a  high  degree  the  spirit  of  lofty 
mystical  piety  which  marked  him  through  life. 

Ordained  a  priest  in  London  by  Wiseman  in  1849,  he  returned 
to  America,  and  worked  until  1857  as  a  Redemptorist  missionary. 
With  all  his  mysticism,  Isaac  Hecker  had  the  wide-awake  mind 
of  the  typical  American,  and  he  perceived  that  the  missionary 
activity  of  the  Catholic  Church  in  the  United  States  must 
remain  to  a  large  extent  ineffective  unless  it  adopted  methods 
suited  to  the  country  and  the  age.  In  this  he  had  the  sympathy 
of  four  fellow  Redemptorists,  who  like  himself  were  of  American 
birth  and  converts  from  Protestantism.  Acting  as  their  agent, 
and  with  the  consent  of  his  local  superiors,  Hecker  went  to  Rome 
to  beg  of  the  Rector  Major  of  his  Order  that  a  Redemptorist 
novitiate  might  be  opened  in  the  United  States,  in  order  thus  to 
attract  American  youths  to  the  missionary  life.  In  furtherance 
of  this  request,  he  took  with  him  the  strong  approval  of  some 
members  of  the  American  hierarchy.  The  Rector  Major,  instead 
of  listening  to  Father  Hecker,  expelled  him  from  the  Order  for 
having  made  the  journey  to  Rome  without  sufficient  authoriza- 

tion. The  outcome  of  the  trouble  was  that  Hecker  and  the  other 

four  American  Redemptorists  were  permitted  by  Pius  IX.  in  1858 
to  form  the  separate  religious  community  of  the  Paulists.  Hecker 
trained  and  governed  this  community  in  spiritual  exercises  and 
mission-preaching  until  his  death  in  New  York  City,  after 
seventeen  years  of  suffering,  on  the  22nd  of  December  1888. 
He  founded  and  was  the  director  of  the  Catholic  Publication 

Society,  was  the  founder,  and  from  1865  until  his  death  the 
editor,  of  the  Catholic  World,  and  wrote  Questions  of  the  Soul 
(1855),  Aspirations  of  Nature  (1857),  Catholicity  in  the  United 
Stales  (1879)  and  The  Church  and  the  Age  (i 

The  name  of  Hecker  is  closely  associated  with  that  of  "  American- 
ism." To  understand  this  movement  it  is  necessary  to  comprehend the  tendency  of  events  in  Catholic  Europe  rather  than  in  America 

itself.  The  steady  decline  in  the  power  and  influence  of  French 
Catholicism  since  shortly  after  1870  is  the  most  remarkable  feature 
of  the  history  of  the  Third  Republic.  Not  only  did  the  French  State 
pass  laws  bearing  more  and  more  stringently  on  the  Church,  under 
each  succeeding  ministry,  but  the  bulk  of  the  people  acquiesced  in  the 
policy  of  its  legislators.  The  clergy,  if  not  Catholicism,  was  rapidly 
losing  its  hold  over  the  once  Catholic  nation.  Observing  this  fact, 
and  encouraged  by  the  action  of  Leo  XIII.,  who,  in  1892  called  on 
French  Catholics  loyally  to  accept  the  Republic,  a  body  of  vigorous 
young  French  priests  set  themselves  to  check  the  disaster.  They 
studied  the  causes  which  produced  it.  These  causes,  they  considered 
to  be,  first,  the  clergy's  predominant  sympathy  with  the  monarchists, and  in  its  undisguised  hostility  to  the  Republic;  secondly,  the 
Church's  aloofness  from  modern  men,  methods  and  thought.  The progressive  party  believed  that  there  was  too  little  cultivation  of 
individual,  independent  character,  while  too  much  stress  was  laid 
upon  what  might  be  called  the  mechanical  or  routine  side  of  religion. 
The  party  perceived,  too,  that  Catholicism  was  making  scarcely 
any  use  of  modern  aggressive  modes  of  propaganda;  that,  for 
example,  the  Church  took  but  an  insignificant  part  in  social  move- 

ments, in  the  organization  of  clubs  for  social  study,  in  the  establishing 
of  settlements  and  similar  philanthropic  endeavour.  Lack  of 
adaptability  to  modern  needs  expresses  in  short  the  deficiencies  in 
Catholicism  which  these  men  endeavoured  to  correct.  They  began 
a  domestic  apostolate  which  had  for  one  of  its  rallying  cries,  "Allans 
au  peuple,''—"  Let  us  go  to  the  people."  They  agitated  for  the 
inauguration  of  social  works,  for  a  more  intimate  mingling  of  priests 
with  the  people,  and  for  general  cultivation  of  personal  initiative, 
both  in  clergy  and  in  laity. 

Not  unnaturally,  they  looked  for  inspiration  to  America.  There 
they  saw  a  vigorous  Church  among  a  free  people,  with  priests 
publicly  respected,  and  with  a  note  of  aggressive  zeal  in  every 

project  of  Catholic  enterprise.  From  the  American  priesthood, 
Father  Hecker  stood  out  conspicuous  for  sturdy  courage,  deep 
interior  piety,  an  assertive  self-initiative  and  immense  love  of  modern 
times  and  modern  liberty.  So  they  took  Father  Hecker  for  a  kind 
of  patron  saint.  His  biography  (New  York,  1891),  written  in  English 
by  the  Paulist  Father  Elliott,  was  translated  into  French  (1897), 
and  speedily  became  the  book  of  the  hour.  Under  the  inspiration 
of  Father  Hecker's  life  and  character,  the  more  spirited  section  of 
the  French  clergy  undertook  the  task  of  persuading  their  fellow- 
Criests  loyally  to  accept  the  actual  political  establishment,  and  then, 
reaking  out  of  their  isolation,  to  put  themselves  in  touch  with  the 

intellectual  life  of  the  country,  and  take  an  active  part  in  the  work  of 
social  amelioration. 

In  1897  the  movement  received  an  impetus — and  a  warning — 
when  Mgr  O'Connell,  former  Rector  of  the  American  College  in 
Rome,  spoke  on  behalf  of  Father  Hecker's  ideas  at  the  Catholic 
Congress  in  Friburg.  The  conservatives  took  alarm  at  what  they 
considered  to  be  symptoms  of  pernicious  modernism  or  "  Liberalism." 
Did  not  the  watchword  "  Allans  au  peuple  "  savour  of  heresy  ? 
Did  it  not  tend  toward  breaking  down  the  divinely  established 
distinction  between  the  priest  and  the  layman,  and  conceding 
something  to  the  laity  in  the  management  of  the  Church  ?  The 
insistence  upon  individual  initiative  was  judged  to  be  incompatible 
with  the  fundamental  principle  of  Catholicism,  obedience  to  authority. 
Moreover,  the  conservatives  were,  almost  to  a  man,  anti-republicans 
who  distrusted  and  disliked  the  democratic  abb6s.  Complaints 
were  sent  to  Rome.  A  violent  polemic  against  the  new  movement 
was  launched  in  Abb6  Maignan  s  Le  pere  Hecker,  est-il  un  saint  ? 
(1898).  Repugnance  to  American  tendencies  and  influences  had  a 
strong  representation  in  the  Curia  and  in  powerful  circles  in  Rome. 
Leo  XIII.  was  extremely  reluctant  to  pronounce  any  strictures 
upon  American  Catholics,  of  whose  loyalty  to  the  Roman  See,  and 
to  their  faith,  he  had  often  spoken  in  terms  of  high  approbation. 
But  he  yielded,  in  a  measure,  to  the  pressure  brought  to  bear  upon 
him,  and,  early  in  February  1899,  addressed  to  Cardinal  Gibbons  the 
Brief  Testem  Benevolentiae.  This  document  contained  a  condem- 

nation of  the  following  doctrines  or  tendencies:  (a)  undue  insistence 
on  interior  initiative  in  the  spiritual  life,  as  leading  to  disobedience; 
(6)  attacks  on  religious  vows,  and  disparagement  of  the  value  in  the 
present  age,  of  religious  orders;  (c)  minimizing  Catholic  doctrine; 
(d)  minimizing  the  importance  of  spiritual  direction.  The  brief  did 
not  assert  that  any  unsound  doctrine  on  the  above  points  had  been 
held  by  Hecker  or  existed  among  Americans.  Its  tenour  was,  that 
if  such  opinions  did  exist,  the  Pope  called  upon  the  hierarchy  to 
eradicate  the  evil.  Cardinal  Gibbons  and  many  other  prelates 
replied  to  Rome.  With  all  but  unanimity,  they  declared  that  the 
incriminated  opinions  had  no  existence  among  American  Catholics. 
It  was  well  known  that  Hecker  never  had  countenanced  the  slightest 
departure  from  Catholic  principles  in  their  fullest  and  most  strict 
application.  The  disturbance  caused  by  the  condemnation  was 
slight;  almost  the  entire  laity,  and  a  considerable  part  of  the  clergy, 
never  understood  what  the  noise  was  about.  The  affair  was  soon 
forgotten,  but  the  result  was  to  strengthen  the  hands  of  the  con- 

servatives in  France.  (J.  J.  F.) 

HECKMONDWIKE,  an  urban  district  in  the  Spen  Valley 
parliamentary  division  of  the  West  Riding  of  Yorkshire,  England, 
8  m.  S.S.E.  of  Bradford,  on  the  Lancashire  &  Yorkshire,  Great 
Northern,  and  London  &  North-Western  railways.  Pop.  (1901), 
9459.  Like  the  town  of  Dewsbury,  on  the  south-east,  it  is  an 
important  centre  of  the  blanket  and  carpet  manufactures,  and 
there  are  also  machine  works,  dye  works  and  iron  foundries. 
Coal  is  extensively  wrought  in  the  vicinity. 
HECTOR,  in  Greek  mythology,  son  of  Priam  and  Hecuba,  the 

husband  of  Andromache.  Like  Paris  and  other  Trojans,  he  had 
an  Oriental  name,  Darius.  In  Homer  he  is  represented  as  an 
ideal  warrior,  the  champion  of  the  Trojans  and  the  mainstay  of 
the  city.  His  character  is  drawn  in  most  favourable  colours  as 
a  good  son,  a  loving  husband  and  father,  and  a  trusty  friend. 
His  leave-taking  of  Andromache  in  the  sixth  book  of  the  Iliad, 
and  his  departure  to  meet  Achilles  for  the  last  time,  are  most 
touchingly  described.  He  is  an  especial  favourite  of  Apollo; 
and  later  poets  even  describe  him  as  son  of  that  god.  His  chief 
exploits  during  the  war  were  his  defence  of  the  wounded  Sarpedon, 
his  fight  with  Ajax,  son  of  Telamon  (his  particular  enemy),  and 
the  storming  of  the  Greek  ramparts.  When  Achilles,  enraged 
with  Agamemnon,  deserted  the  Greeks,  Hector  drove  them  back 
to  their  ships,  which  he  almost  succeeded  in  burning.  Patroclus, 
the  friend  of  Achilles,  who  came  to  the  help  of  the  Greeks,  was 
slain  by  Hector  with  the  help  of  Apollo.  Then  Achilles,  to 

revenge  his  friend's  death,  returned  to  the  war,  slew  Hector, 
dragged  his  body  behind  his  chariot  to  the  camp,  and  afterwards 
round  the  tomb  of  Patroclus.  Aphrodite  and  Apollo  preserved 
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it  from  corruption  and  mutilation.  Priam,  guarded  by  Hermes, 
went  to  Achilles  and  prevailed  on  him  to  give  back  the  body, 
which  was  buried  with  great  honour.  Hector  was  afterwards 
worshipped  in  the  Troad  by  the  Boeotian  tribe  Gephyraei,  who 
offered  sacrifices  at  his  grave. 

HECUBA  (Gr.  'E/cd/3?7),  wife  of  Priam,  daughter  of  the  Phrygian 
king  Dymas  (or  of  Cisseus,  or  of  the  river-god  Sangarius). 
According  to  Homer  she  was  the  mother  of  nineteen  of  Priam's 
fifty  sons.  When  Troy  was  captured  and  Priam  slain,  she  was 
made  prisoner  by  the  Greeks.  Her  fate  is  told  in  various  ways, 
most  of  which  connect  her  with  the  promontory  Cynossema, 
on  the  Thracian  shore  of  the  Hellespont.  According  to  Euripides 
(in  the  Hecuba),  her  youngest  son  Polydorus  had  been  placed 
during  the  siege  of  Troy  under  the  care  of  Polymestor,  king  of 
Thrace.  When  the  Greeks  reached  the  Thracian  Chersonese 
on  their  way  home  Hecuba  discovered  that  her  son  had  been 
murdered,  and  in  revenge  put  out  the  eyes  of  Polymestor  and 
murdered  his  two  sons.  She  was  acquitted  by  Agamemnon; 
but,  as  Polymestor  foretold,  she  was  turned  into  a  dog,  and  her 

grave  became  a  mark  for  ships  (Ovid,  Metam.  xiii.  399-575; 

Juvenal  x.  271  and  Mayor's  note).  According  to  another  story, 
she  fell  to  the  lot  of  Odysseus,  as  a  slave,  and  in  despair  threw 
herself  into  the  Hellespont ;  or,  she  used  such  insulting  language 
towards  her  captors  that  they  put  her  to  death  (Dictys  Cretensis 

v.  13.  16).  It  is  obvious  from  the  tales  of  Hecuba's  trans- 
formation and  death  that  she  is  a  form  of  some  goddess 

to  whom  dogs  were  sacred;  and  the  analogy  with  Scylla  is 
striking. 

HEDA,  WILLEM  CLAASZ  (c.  i594~c.  1670),  Dutch  painter, 
born  at  Haarlem,  was  one  of  the  earliest  Dutchmen  who  devoted 
himself  exclusively  to  the  painting  of  still  life.  He  was  the 
contemporary  and  comrade  of  Dirk  Hals,  with  whom  he  had 
in  common  pictorial  touch  and  technical  execution.  But  Heda 

was  more  careful  and  finished  than  Hals,  and  showed  consider- 
able skill  and  not  a  little  taste  in  arranging  and  colouring 

chased  cups  and  beakers  and  tankards  of  precious  and  inferior 

metals.  Nothing  is  so  appetizing  as  his  "  luncheon,"  with  rare 
comestibles  set  out  upon  rich  plate,  oysters — seldom  without 
the  cut  lemon — bread,  champagne,  olives  and  pastry.  Even 
the  commoner  "  refection  "  is  also  not  without  charm,  as  it 
comprises  a  cut  ham,  bread,  walnuts  and  beer.  One  of  Heda's 
early  masterpieces,  dated  1623,  in  the  Munich  Pinakothek  is 
as  homely  as  a  later  one  of  1651  in  the  Liechtenstein  Gallery  at 

Vienna.  A  more  luxurious  repast  is  a  "  Luncheon  in  the  Augsburg 
Gallery,"  dated  1644.  Most  of  Heda's  pictures  are  on  the 
European  continent,  notably  in  the  galleries  of  Paris,  Parma, 
Ghent,  Darmstadt,  Gotha,  Munich  and  Vienna.  He  was  a 
man  of  repute  in  his  native  city,  and  filled  all  the  offices  of  dignity 
and  trust  in  the  gild  of  Haarlem.  He  seems  to  have  had  con- 

siderable influence  in  forming  the  younger  Franz  Hals. 

HEDDLE,  MATTHEW  FORSTER  (1828-1897),  Scottish 
mineralogist,  was  born  at  Hoy  in  Orkney  on  the  28th  of  April 
1828.  After  receiving  his  early  education  at  the  Edinburgh 
academy,  he  entered  as  a  medical  student  at  the  university  in 
that  city,  and  subsequently  studied  chemistry  and  mineralogy 
at  Klausthal  and  Freiburg.  In  1851  he  took  his  degree  of  M.D. 
at  Edinburgh,  and  for  about  five  years  practised  there.  Medical 
work,  however,  possessed  for  him  little  attraction;  he  became 
assistant  to  Prof.  Connell,  who  held  the  chair  of  chemistry  at 
St  Andrews,  and  in  1862  succeeded  him  as  professor.  This  post 
he  held  until  in  1880  he  was  invited  to  report  on  some  gold  mines 
in  South  Africa.  On  his  return  he  devoted  himself  with  great 
assiduity  to  mineralogy,  and  formed  one  of  the  finest  collections 
by  means  of  personal  exploration  in  almost  every  part  of  Scotland. 
His  specimens  are  now  in  the  Royal  Scottish  Museum  at 
Edinburgh.  It  had  been  his  intention  to  publish  a  comprehensive 
work  on  the  mineralogy  of  Scotland.  This  he  did  not  live  to 
complete,  but  the  MSS.  fell  into  able  hands,  and  The  Mineralogy 
of  Scotland,  in  2  vols.,  edited  by  J.  G.  Goodchild.  was  issued 
in  1901.  Heddle  was  one  of  the  founders  of  the  Mineralogical 
Society,  and  he  contributed  many  articles  on  Scottish  minerals, 
and  on  the  geology  of  the  northern  parts  of  Scotland,  to  the 

Mineralogical  Magazine,  as  well  as  to  the  Transactions  of  the 
Royal  Society  of  Edinburgh.  He  died  on  the  igth  of  November 
1897. 

See  Dr  Heddle  and  his  Geological  Work  (with  portrait),  by  J.  G. 
Goodchild,  Trans,  Edin.  Geol.  Soc.  (1898)  vii.  317. 
HEDGEHOG,  or  URCHIN,  a  member  of  the  mammalian  order 

Insectivora,  remarkable  for  its  dentition,  its  armature  of  spines 
and  its  short  tail.  The  upper  jaw  is  longer  than  the  lower,  the 
snout  is  long  and  flexible,  with  the  nostrils  narrow,  and  the 
claws  are  long  but  weak.  The  animal  is  about  10  in.  long, 
its  eyes  are  small,  and  the  lower  surface  covered  with  hairs  of 
the  ordinary  character.  The  brain  is  remarkable  for  its  low 
development,  the  cerebral  hemispheres  being  small,  and  marked 
with  but  one  groove,  and  that  a  shallow  one,  on  each  side.  The 
hedgehog  has  the  power  of  rolling  itself  up  into  a  ball,  from 
which  the  spines  stand  out  in  every  direction.  The  spines  are 
sharp,  hard  and  elastic,  and  form  so  efficient  a  defence  that 
there  are  few  animals  able  to  effect  a  successful  attack  on  this 

creature.  The  moment  it  is  touched,  or  even  hears  the  report  of 
a  gun,  it  rolls  itself  up  by  the  action  of  the  muscles  beneath 
the  skin,  while  this  contraction  effects  the  erection  of  the  spines. 
The  most  important  muscle  is  the  orbicularis  panniculi,  which 
extends  over  the  anterior  region  of  the  skull,  as  far  down  the  body 

-_,-.,.         ,    .... 

The  Hedgehog  (Erinaceus  europaeus). 

as  the  ventral  hairy  region,  and  on  to  the  tail,  but  three  other 
muscles  aid  in  the  contraction. 

Though  insectivorous,  the  hedgehog  is  reported  to  have  a 
liking  for  mice,  while  frogs  and  toads,  as  well  as  plants  and  fruits, 
all  seem  to  be  acceptable.  It  will  also  eat  snakes,  and  its  fond- 

ness for  eggs  has  caused  it  to  meet  with  the  enmity  of  game- 
preservers;  and  there  is  no  doubt  it  occasionally  attacks  leverets 
and  game-chicks.  In  a  state  of  nature  it  does  not  emerge  from 
its  retreat  during  daylight,  unless  urged  by  hunger  or  by  the 
necessities  of  its  young.  During  winter  it  passes  into  a  state 
of  hibernation,  when  its  temperature  falls  considerably;  having 
provided  itself  with  a  nest  of  dry  leaves,  it  is  well  protected 
from  the  influences  of  the  rain,  and  rolling  itself  up,  remains 
undisturbed  till  warmer  weather  returns.  In  July  or  August 
the  female  brings  forth  four  to  eight  young,  or,  according  to 
others,  two  to  four  at  a  somewhat  earlier  period;  at  birth  the 
spines,  which  in  the  adult  are  black  in  the  middle,  are  white 
and  soft,  but  soon  harden,  though  they  do  not  attain  their 
full  size  until  the  succeeding  spring. 

The  hedgehog,  which  is  known  scientifically  as  Erinaceus 
europaeus,  and  is  the  type  of  the  family  Erinaceidae,  is  found 
in  woods  and  gardens,  and  extends  over  nearly  the  whole  of 
Europe;  and  has  been  found  at  6000  to  8000  ft.  above  the  level 
of  the  sea.  The  adult  is  provided  with  thirty-six  teeth;  in  the 
upper  jaw  are  6  incisors,  2  canines  and  12  cheek-teeth,  and  in 
the  lower  jaw  4  incisors,  2  canines  and  10  cheek-teeth.  The 
genus  is  represented  by  about  a  score  of  species,  ranging  over 

Europe,  Asia,  except  the  Malay  countries,  and  Africa.  (R.  L.*) 
HEDGES  AND  FENCES.  The  object  of  the  hedge  »  or  fence 

(abbreviation  of  "  defence  ")  is  to  mark  a  boundary  or  to  enclose 
1  Hedge  is  a  Teutonic  word,  cf.  Dutch  heg,  Ger.  Heche;  the  ̂   root 

appears  in  other  English  words,  e.g.  "  haw,"  as  in  "  hawthorn." 
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an  area  of  land  on  which  stock  is  kept.  The  hedge,  i.e.  a.  row 
of  bushes  or  small  trees,  forms  a  characteristic  feature  of  the 
scenery  of  England,  especially  in  the  midlands  and  south;  it  is 
more  rarely  found  in  other  countries.  Its  disadvantages  as  a 
fence  are  that  it  is  not  portable,  that  it  requires  cutting  and 
training  while  young,  that  it  harbours  weeds  and  vermin  and 
that  it  occupies  together  with  the  ditch  which  usually  borders 
it  a  considerable  space  of  ground,  the  margins  of  which  cannot 
be  cultivated.  For  these  reasons  it  is  to  some  extent  superseded 
by  the  fence  proper,  especially  where  shelter  for  cattle  is  not 
required.  In  Great  Britain  the  hawthorn  (q.v.)  is  by  far  the  most 
important  of  hedge  plants.  Holly  resembles  the  hawthorn 
in  its  amenability  to  pruning  and  in  its  prickly  nature  and 
closeness  of  growth  ,  which  make  it  an  effective  barrier  to,  and 
shelter  for,  stock,  but  it  is  less  hardy  and  more  slow-growing 
than  the  hawthorn.  Hornbeam,  beech,  myrobalan  or  cherry 
plum  and  blackthorn  also  have  their  advantages,  hornbeam 
being  proof  against  great  exposure,  blackthorn  thriving  on  poor 
land  and  possessing  great  impenetrability  and  so  on.  Box,  yew, 
privet  and  many  other  plants  are  used  for  ornamental  hedging; 
in  the  United  States  the  osage  orange  and  honey  locust  are 
favourite  hedge  plants.  As  fences,  wooden  posts  and  rails  and 
stone  walls  may  be  conveniently  used  in  districts  where  the 
requisite  materials  are  plentiful.  But  the  most  modern  form 
of  fence  is  formed  of  wire  strands  either  smooth  or  barbed  (see 
BARBED  WIRE),  strained  between  iron  standards  or  wooden  or 
concrete  posts.  The  wire  may  be  interwoven  with  vertical  strands 
or,  if  necessary,  may  be  kept  apart  by  iron  droppers  between  the 
standards.  Fences  of  a  lighter  description  are  machine-made 
with  pickets  of  split  chestnut  or  other  wood  closely  set,  woven 
with  a  few  strands  of  wire;  they  are  braced  by  posts  at  intervals. 
From  the  fact  that  tramps  and  vagabonds  frequently  sleep 

under  hedges  the  word  has  come  to  be  used  as  a  term  of  contempt, 

as  in  "  hedge-priest,"  an  inferior  and  -illiterate  kind  of  parson 
at  one  time  existing  in  England  and  Ireland,  and  in  "  hedge- 
school,"  a  low  class  school  held  in  the  open  air,  formerly  very 
common  in  Ireland.  From  the  sense  of  "  hedge  "  as  an  enclosure 
or  barrier  the  verb  "to  hedge"  means  to  enclose,  to  form  a 
barrier  or  defence,  to  bound  or  limit.  As  a  sporting  term 
the  word  is  used  in  betting  to  mean  protection  from  loss,  by 

betting  on  both  sides,  by  "laying  off  "  on  one  side,  after  laying 
odds  on  another  or  vice  versa.  The  word  was  early  used 
figuratively  in  the  sense  of  to  avoid  committing  oneself. 

See  articles  in  the  Cyclopaedia  of  American  Agriculture,  vol.  i., 
ed.  by  L.  H.  Bailey  (New  York,  1907);  in  the  Standard  Cyclopaedia 
of  Modern  Agriculture,  ed.  by  R.  P.  Wright  (London,  1908-1909); 
and  in  the  Encyclopaedia  of  Agriculture,  vol.  ii.,  ed.  by  C.  E.  Green 
and  D.  Young  (Edinburgh,  1908). 

HEDON,  a  municipal  borough  in  the  Holderness  parliamentary 
division  of  the  East  Riding  of  Yorkshire,  England,  8  m.  E.  of 
Hull  by  a  branch  of  the  North-Eastern  railway.  Pop.  (1901), 
1010.  It  stands  in  a  low-lying,  flat  district  bordering  the 
Humber.  It  is  2  m.  from  the  river,  but  was  formerly  reached 
by  a  navigable  inlet,  now  dry,  and  was  a  considerable  port. 
There  is  a  small  harbour,  but  the  prosperity  of  the  port  has  passed 
to  Hull.  The  church  of  St  Augustine  is  a  splendid  cruciform 
building  with  central  tower.  It  is  Early  English,  Decorated 
and  Perpendicular,  the  tower  being  of  the  last  period.  The  west 
front  is  particularly  fine,  and  the  church,  with  its  noble  pro- 

portions and  lofty  clerestories,  resembles  a  cathedral  in  miniature. 
There  are  a  manufacture  of  bricks  and  an  agricultural  trade. 
The  corporation  consists  of  a  mayor,  3  aldermen  and  9 
councillors;  and  possesses  a  remarkable  ancient  mace,  of  isth- 
century  workmanship.  Area,  321  acres. 

According  to  tradition  the  men  of  Hedon  received  a  charter 
of  liberties  from  King  jEthelstan,  but  there  is  no  evidence  to 
prove  this  or  indeed  to  prove  any  settlement  in  the  town  until 
after  the  Conquest.  The  manor  is  not  mentioned  in  the 
Domesday  Survey,  but  formed  part  of  the  lordship  of  Holderness 
which  William  the  Conqueror  granted  to  Odo,  count  of  Albemarle. 
A  charter  of  Henry  II.,  which  is  undated,  contains  the  first  certain 
evidence  of  settlement.  By  it  the  king  granted  to  William, 

count  of  Albemarle,  free  borough  rights  in  Hedon  so  that  his 
burgesses  there  might  hold  of  him  as  freely  and  quietly  as  the 
burgesses  of  York  or  Lincoln  held  of  the  king.  An  earlier  charter 

granted  to  the  inhabitants  of  •  York  shows  that  these  rights 
included  a  trade  gild  and  freedom  from  many  dues  not  only  in 
England  but  also  in  France.  King  John  in  1200  granted  a 
confirmation  of  these  liberties  to  Baldwin,  count  of  Albemarle, 
and  Hawisia  his  wife  and  for  this  second  charter  the  burgesses 
themselves  paid  70  marks.  In  1272  Henry  III.  granted  to 
Edmund,  earl  of  Lancaster,  and  Avelina  his  wife,  then  lord  and 
lady  of  the  manor,  the  right  of  holding  a  fair  at  Hedon  on  the 
eve,  day,  and  morrow  of  the  feast  of  St  Augustine  and  for  five 

following  days.  After  the  countess's  death  the  manor  came  to 
the  hands  of  Edward  I.  In  1 280  it  was  found  by  an  inquisition 

that  the  men  of  Hedon  "  were  few  and  poor  "  and  that  if  the  town 
were  demised  at  a  fee-farm  rent  the  town  might  improve.  The 
grant,  however,  does  not  appear  to  have  been  made  until  1346. 
Besides  this  charter  Edward  III.  also  granted  the  burgesses  the 
privilege  of  electing  a  mayor  and  bailiffs  every  year.  At  that  time 
Hedon  was  one  of  the  chief  ports  in  the  Humber,  but  its  place  was 
gradually  taken  by  Hull  after  that  town  came  into  the  hands  of 
the  king.  Hedon  was  incorporated  by  Charles  II.  in  1661,  and 
James  II.  in  1680  gave  the  burgesses  another  charter  granting 
among  other  privileges  that  of  holding  two  extra  fairs,  but  of 
this  they  never  appear  to  have  taken  advantage.  The  burgesses 
returned  two  members  to  parliament  in  1295,  and  from  1547  to 
1832  when  the  borough  was  disfranchised. 

See  Victoria  County  History,  Yorkshire;  J.  R.  Boyle,  The  Early 
History  of  the  Town  and  Port  of  Hedon  (Hull  and  York,  1895) ;  G.  H. 
Park,  History  of  the  Ancient  Borough  of  Hedon  (Hull,  1895). 

HEDONISM  (Gr.  •fiSovri,  pleasure,  from  iJ56s,  sweet,  pleasant), 
in  ethics,  a  general  term  for  all  theories  of  conduct  in  which  the 
criterion  is  pleasure  of  one  kind  or  another.  Hedonistic  theories 
of  conduct  have  been  held  from  the  earliest  times,  though  they 
have  been  by  no  means  of  the  same  character.  Moreover, 
hedonism  has,  especially  by  its  critics,  been  very  much  mis- 

represented owing  mainly  to  two  simple  misconceptions,  In  the 
first  place  hedonism  may  confine  itself  to  the  view  that,  as  a 
matter  of  observed  fact,  all  men  do  in  practice  make  pleasure  the 
criterion  of  action,  or  it  may  go  further  and  assert  that  men  ought 
to  seek  pleasure  as  the  sole  human  good.  The  former  statement 
takes  no  view  as  to  whether  or  not  there  is  any  absolute  good: 
it  merely  denies  that  men  aim  at  anything  more  than  pleasure. 
The  latter  statement  admits  an  ideal,  summum  bonum — namely, 
pleasure.  The  second  confusion  is  the  tacit  assumption  that  the 
pleasure  of  the  hedonist  is  necessarily  or  characteristically  of  a 
purely  physical  kind;  this  assumption  is  in  the  case  of  some 
hedonistic  theories  a  pure  perversion  of  the  facts.  Practically  all 

hedonists  have  argued  that  what  are  known  as  the  "  lower  " 
pleasures  are  not  only  ephemeral  in  themselves  but  also  pro- 

ductive of  so  great  an  amount  of  consequent  pain  that  the  wise 
man  cannot  regard  them  as  truly  pleasurable;  the  sane  hedonist 

will,  therefore,  seek  those  so-called  "  higher  "  pleasures  which 
are  at  once  more  lasting  and  less  likely  to  be  discounted  by 
consequent  pain.  It  should  be  observed,  however,  that  this 

choice  of  pleasures  by  a  hedonist  is  conditioned  not  by  "  moral  " 
(absolute)  but  by  prudential  (relative)  considerations. 

The  earliest  and  the  most  extreme  type  of  hedonism  is  that 
of  the  Cyrenaic  School  as  stated  by  Aristippus,  who  argued  that 
the  only  good  for  man  is  the  sentient  pleasure  of  the  moment. 
Since  (following  Protagoras)  knowledge  is  solely  of  momentary 
sensations,  it  is  useless  to  try,  as  Socrates  recommended,  to  make 
calculations  as  to  future  pleasures,  and  to  balance  present  enjoy- 

ment with  disagreeable  consequences.  The  true  art  of  life  is  to 
crowd  as  much  enjoyment  as  possible  into  every  moment.  This 

extreme  or  "  pure  "  hedonism  regarded  as  a  definite  philosophic 
theory  practically  died  with  the  Cyrenaics,  though  the  same 
spirit  has  frequently  found  expression  in  ancient  and  modern, 
especially  poetical,  literature. 

The  confusion  already  alluded  to  between  "  pure "  and 
"  rational  "  hedonism  is  nowhere  more  clearly  exemplified  than 
in  the  misconceptions  which  have  arisen  as  to  the  doctrine  oi 
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the  Epicureans.  To  identify  Epicureanism  with  Cyrenaicism 
is  a  complete  misunderstanding.  It  is  true  that  pleasure  is  the 
summum  bonum  of  Epicurus,  but  his  conception  of  that  pleasure 
is  profoundly  modified  by  the  Socratic  doctrine  of  prudence 
and  the  eudaemonism  of  Aristotle.  The  true  hedonist  will  aim 
at  a  life  of  enduring  rational  happiness;  pleasure  is  the  end  of 
life,  but  true  pleasure  can  be  obtained  only  under  the  guidance 
of  reason.  Self-control  in  the  choice  of  pleasures  with  a  view 

to  reducing  pain  to  a  minimum  is  indispensable.  "  Of  all  this, 
the  beginning,  and  the  greatest  good,  is  prudence."  The  negative 
side  of  Epicurean  hedonism  was  developed  to  such  an  extent  by 
some  members  of  the  school  (see  HEGESIAS)  that  the  ideal  life 
is  held  to  be  rather  indifference  to  pain  than  positive  enjoyment. 
This  pessimistic  attitude  is  far  removed  from  the  positive 
hedonism  of  Aristippus. 

Between  the  hedonism  of  the  ancients  and  that  of  modern 

philosophers  there  lies  a  great  gulf.  Practically  speaking 
ancient  hedonism  advocated  the  happiness  of  the  individual: 
the  modern  hedonism  of  Hume,  Bentham  and  Mill  is  based  on  a 
wider  conception  of  life.  The  only  real  happiness  is  the  happiness 
of  the  community,  or  at  least  of  the  majority:  the  criterion  is 
society,  not  the  individual.  Thus  we  pass  from  Egoistic  to 
Universalistic  hedonism,  Utilitarianism,  Social  Ethics,  more 
especially  in  relation  to  the  still  broader  theories  of  evolution. 
These  theories  are  confronted  by  the  problem  of  reconciling  and 
adjusting  the  claims  of  the  individual  with  those  of  society. 
One  of  the  most  important  contributions  to  the  discussion  is  that 
of  Sir  Leslie  Stephen  (Science  of  Ethics),  who  elaborated  a  theory 

of  the  "  social  organism  "  in  relation  to  the  individual.  The  end 
ot  the  evolution  process  is  the  production  of  a  "  social  tissue  " 
which  will  be  "  vitally  efficient."  Instead,  therefore,  of  the 
criterion  of  "  the  greatest  happiness  of  the  greatest  number," 
Stephen  has  that  of  the  "  health  of  the  organism."  Life  is  not 
"  a  series  of  detached  acts,  in  each  of  which  a  man  can  calculate 
the  sum  of  happiness  or  misery  attainable  by  different  courses." 
Each  action  must  be  regarded  as  directly  bearing  upon  the 
structure  of  society. 

A  criticism  of  the  various  hedonistic  theories  will  be  found  in  the 
article  ETHICS  (ad  fin.).  See  also,  beside  works  quoted  under 
CYRENAICS,  EPICURUS,  &c.,  and  the  general  histories  of  philosophy, 
J.  S.  Mackenzie,  Manual  of  Ethics  (3rd  ed.,  1897) ;  J.  H.  Muirhead, 
Elements  of  Ethics  (1892);  J.  Watson,  Hedonistic  Theories  (1895), 
J.  Martineau,  Types  of  Ethical  Theory  (2nd  ed.,  1886) ;  F.  H.  Bradley, 
Ethical  Studies  (1876);  H.  Sidgwick,  Methods  of  Ethics  |(6th  ed., 
1901);  Jas.  Seth,  Ethical  Principles  (3rd  ed.,  1898);  other  works 
quoted  under  ETHICS. 

HEEL,  (i)  (O.  Eng.  hela,  cf.  Dutch  hid;  a  derivative  of  O.  Eng. 
hoh,  hough,  hock),  that  part  of  the  foot  in  man  which  is  situated 
below  and  behind  the  ankle;  by  analogy,  the  calcaneal  part 
of  the  tarsus  in  other  vertebrates.  The  heel  proper  in  digitigrades 
and  ungulates  is  raised  off  the  ground  and  is  commonly  known  as 

the  "knee"  or  "hock,"  while  the  term  "heel"  is  applied  to  the 
hind  hoofs.  (2)  (A  variant  of  the  earlier  hield;  cf.  Dutch  hellen, 
for  helderi),  to  turn  over  to  one  side,  especially  of  a  ship.  It  is 

this  word  probably,  in  the  sense  of  "  tip-up,"  used  particularly 
of  the  tilting  or  tipping  of  a  cask  or  barrel  of  liquor,  that  explains 

the  origin  of  the  expression  "  no  heel-taps,"  a  direction  to  the 
drinkers  of  a  toast  to  drain  their  glasses  and  leave  no  dregs 

remaining.  "  Tap  "  is  a  common  word  for  liquor,  and  a  cask 
is  said  to  be  "  heeled  "  when  it  is  tipped  and  only  dregs  or 
muddy  liquor  are  left.  This  suits  the  actual  sense  of  the  phrase 
better  than  the  explanations  which  connect  it  with  tapping  the 

"  heel  "  or  bottom  of  the  glass  (see  Notes  and  Queries,  4th  series, 
vols.  xi.-xii.,  and  sth  series,  vol.  i.). 

HEEM,  JAN  DAVIDSZ  VAN  (or  JOHANNES DE),'(C.  i6oo-c.i683), 
Dutch  painter.  He  was,  if  not  the  first,  certainly  the  greatest 
painter  of  still  life  in  Holland;  no  artist  of  his  class  combined 
more  successfully  perfect  reality  of  form  and  colour  with  brilliancy 
and  harmony  of  tints.  No  object  of  stone  or  silver,  no  flower 
humble  or  gorgeous,  no  fruit  of  Europe  or  the  tropics,  no  twig 
or  leaf,  with  which  he  was  not  familiar.  Sometimes  he  merely 
represented  a  festoon  or  a  nosegay.  More  frequently  he  worked 
with  a  purpose  to  point  a  moral  or  illustrate  a  motto.  Here 

the  snake  lies  coiled  under  the  grass,  there  a  skull  rests  on 
blooming  plants.  Gold  and  silver  tankards  or  cups  suggest 
the  vanity  of  earthly  possessions;  salvation  is  allegorized  in  a 
chalice  amidst  blossoms,  death  as  a  crucifix  inside  a  wreath. 
Sometimes  de  Heem  painted  alone,  sometimes  in  company  with 
men  of  his  school,  Madonnas  or  portraits  surrounded  by  festoons 
of  fruit  or  flowers.  At  one  time  he  signed  with  initials,  at  others 
with  Johannes,  at  others  again  with  the  name  of  his  father 
joined  to  his  own.  At  rare  intervals  he  condescended  to  a  date, 
and  when  he  did  the  work  was  certainly  of  the  best.  De  Heem 

entered  the  gild  of  Antwerp  in  1635-1636,  and  became  a  burgher 
of  that  city  in  1637.  He  steadily  maintained  his  residence  till 
1667,  when  he  moved  to  Utrecht,  where  traces  of  his  presence 
are  preserved  in  records  of  1668, 1669  and  1670.  It  is  not  known 
when  he  finally  returned  to  Antwerp,  but  his  death  is  recorded 
in  the  gild  books  of  that  place.  A  very  early  picture,  dated 
1628,  in  the  gallery  of  Gotha,  bearing  the  signature  of  Johannes 
in  full,  shows  that  de  Heem  at  that  time  was  familiar  with  the 
technical  habits  of  execution  peculiar  to  the  youth  of  Albert 
Cuyp.  In  later  years  he  completely  shook  off  dependence, 
and  appears  in  all  the  vigour  of  his  own  originality. 

Out  of  100  pictures  or  more  to  be  met  with  in  European 
galleries  scarcely  eighteen  are  dated.  The  earliest  after  that  of 
Gotha  is  a  chased  tankard,  with  a  bottle,  a  silver  cup,  and  a 
lemon  on  a  marble  table,  dated  1640,  in  the  museum  of 
Amsterdam.  A  similar  work  of  1645,  with  the  addition  of 

fruit  and  flowers  and  a  distant  landscape,  is  in  Lord  Radnor's 
collection  at  Longford.  A  chalice  in  a  wreath,  with  the  radiant 
host  amidst  wheatsheaves;  grapes  and  flowers,  is  a  masterpiece 
of  1648  in  the  Belvedere  of  Vienna.  A  wreath  round  a  Madonna 
of  life  size,  dated  1650,  in  the  museum  of  Berlin,  shows  that  de 
Heem  could  paint  brightly  and  harmoniously  on  a  large  scale. 
In  the  Pinakothek  at  Munich  is  the  celebrated  composition  of 
1653,  in  which  creepers,  beautifully  commingled  with  gourds 
and  blackberries,  twigs  of  orange,  myrtle  and  peach,  are 
enlivened  by  butterflies,  moths  and  beetles.  A  landscape  with 
a  blooming  rose  tree,  a  jug  of  strawberries,  a  selection  of  fruit, 
and  a  marble  bust  of  Pan,  dated  1655,  is  in  the  Hermitage  at 
St  Petersburg;  an  allegory  of  abundance  in  a  medallion  wreathed 
with  fruit  and  flowers,  in  the  gallery  of  Brussels,  is  inscribed 

with  de  Heem's  monogram,  the  date  of  1668,  and  the  name  of 
an  obscure  artist  called  Lambrechts.  All  these  pieces  exhibit 
the  master  in  full  possession  of  his  artistic  faculties. 

CORNEIIUS  DE  HEEM,  the  son  of  Johannes,  was  in  practice 
as  a  flower  painter  at  Utrecht  in  1658,  and  was  still  active  in 
his  profession  in  1671  at  the  Hague.  His  pictures  are  not  equal 
to  those  of  his  father,  but  they  are  all  well  authenticated,  and 
most  of  them  in  the  galleries  of  the  Hague,  Dresden,  Cassel, 
Vienna  and  Berlin.  In  the  Staedel  at  Frankfort  is  a  fruit 

piece,  with  pot-herbs  and  a  porcelain  jug,  dated  1658;  another, 
dated  1671,  is  in  the  museum  of  Brussels.  DAVID  DE  HEEM, 
another  member  of  the  family,  entered  the  gild  of  Utrecht  in 
1668  and  that  of  Antwerp  in  1693.  The  best  piece  assigned 
to  him  is  a  table  with  a  lobster,  fruit  and  glasses,  in  the  gallery 
of  Amsterdam;  others  bear  his  signature  in  the  museums  of 
Florence,  St  Petersburg  and  Brunswick.  It  is  well  to  guard 
against  the  fallacy  that  David  de  Heem  above  mentioned  is 
the  father  of  Jan  de  Heem.  We  should  also  be  careful  not  to 
make  two  persons  of  the  first  artist,  who  sometimes  signs 
Johannes,  sometimes  Jan  Davidsz  or  J.  D.  Heem. 
HEEMSKERK,  JOHAN  VAN  (1597-1656),  Dutch  poet,  was 

born  at  Amsterdam  in  1597.  He  was  educated  as  a  child  at 
Bayonne,  and  entered  the  university  of  Leiden  in  1617.  In 
1621  he  went  abroad  on  the  grand  tour,  leaving  behind  him  his 
first  volume  of  poems,  Minnekunst  (The  Art  of  Love),  which 
appeared  in  1622.  He  was  absent  from  Holland  four  years.  He 
was  made  master  of  arts  at  Bourges  in  1623,  and  in  1624  visited 
Hugo  Grotius  in  Paris.  On  his  return  in  1625  he  published 
Minnepligt  (The  Duty  of  Love),  and  began  to  practise  as  an 
advocate  in  the  Hague.  In  1628  he  was  sent  to  England  in  his 
legal  capacity  by  the  Dutch  East  India  Company,  to  settle  the 
dispute  respecting  Amboyna.  In  the  same  year  he  published 
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the  poem  entitled  Minnekunde,  or  the  Science  of  Love.  He 

proceeded  to  Amsterdam  in  1640,  where  he  married  Alida, 
sister  of  the  statesman  Van  Beuningen.  In  1641  he  published 

a  Dutch  version  of  Corneille's  The  Cid,  a  tragi-comedy,  and  in 
1647  his  most  famous  work,  the  pastoral  romance  of  Batavische 
Arcadia,  which  he  had  written  ten  years  before.  During  the 
last  twelve  years  of  his  life  Heemskerk  sat  in  the  upper  chamber 
of  the  states-general.  He  died  at  Amsterdam  on  the  27th  of 
February  1656. 

The  poetry  of  Heemskerk,  which  fell  into  oblivion  during  the 
i8th  century,  is  once  more  read  and  valued.  His  famous  pastoral, 
the  Batavische  Arcadia,  which  was  founded  on  the  Astree  of  Honor6 

d'Urfd,  enjoyed  a  great  popularity  for  more  than  a  century,  and 
passed  through  twelve  editions.  It  provoked  a  host  of  more  or  less 
able  imitations,  of  which  the  most  distinguished  were  the  Dor- 
drechtsche  Arcadia  (1663)  of  Lambert  van  den  Bos  (1610-1698),  the 
Saanlandsche  Arcadia  (1658)  of  Hendrik  Sooteboom  (1616-1678) 
and  the  Rotterdamsche  Arcadia  (1703)  of  Willem  den  Elger  (d.  1703). 
But  the  original  work  of  Heemskerk,  in  which  a  party  of  nymphs 
and  shepherds  go  out  from  the  Hague  to  Katwijk,  and  there  indulge 
in  polite  and  pastoral  discourse,  surpasses  all  these  in  brightness  and 
versatility. 

HEEMSKERK,  MARTIN  JACOBSZ  (1498-1574),  Dutch 
painter,  sometimes  called  Van  Veen,  was  born  at  Heemskerk  in 
Holland  in  1498,  and  apprenticed  by  his  father,  a  small  farmer, 
to  Cornelisz  Willemsz,  a  painter  at  Haarlem.  Recalled  after  a 
time  to  the  paternal  homestead  and  put  to  the  plough  or  the 
milking  of  cows,  young  Heemskerk  took  the  first  opportunity 
that  offered  to  run  away,  and  demonstrated  his  wish  to  leave 
home  for  ever  by  walking  in  a  single  day  the  50  miles  which 
separate  his  native  hamlet  from  the  town  of  Delft.  There  he 
studied  under  a  local  master  whom  he  soon  deserted  for  John 
Schoreel  of  Haarlem.  At  Haarlem  he  formed  what  is  known  as 
his  first  manner,  which  is  but  a  quaint  and  gauche  imitation  of  the 
florid  style  brought  from  Italy  by  Mabuse  and  others.  He  then 
started  on  a  wandering  tour,  during  which  he  visited  the  whole  of 
northern  and  central  Italy,  stopping  at  Rome,  where  he  had 
letters  for  a  cardinal.  It  is  evidence  of  the  facility  with  which  he 

acquired  the  rapid  execution  of  a  scene-painter  that  he  was 
selected  to  co-operate  with  Antonio  da  San  Gallo,  Battista 
Franco  and  Francesco  Salviati  to  decorate  the  triumphal  arches 
erected  at  Rome  in  April  1536  in  honour  of  Charles  V.  Vasari, 
who  saw  the  battle-pieces  which  Heemskerk  then  produced,  says 
they  were  well  composed  and  boldly  executed.  On  his  return  to 
the  Netherlands  he  settled  at  Haarlem,  where  he  soon  (1540) 
became  president  of  his  gild,  married  twice,  and  secured  a  large 
and  lucrative  practice.  In  1572  he  left  Haarlem  for  Amsterdam, 
to  avoid  the  siege  which  the  Spaniards  laid  to  the  place,  and 
there  he  made  a  will  which  has  been  preserved,  and  shows  that  he 
had  lived  long  enough  and  prosperously  enough  to  make  a  fortune. 
At  his  death,  which  took  place  on  the  ist  of  October  1574,  he  left 
money  and  land  in  trust  to  the  orphanage  of  Haarlem,  with 
interest  to  be  paid  yearly  to  any  couple  who  should  be  willing  to 
perform  the  marriage  ceremony  on  the  slab  of  his  tomb  in  the 
cathedral  of  Haarlem.  It  was  a  superstition  which  still  exists  in 
Catholic  Holland  that  a  marriage  so  celebrated  would  secure  the 
peace  of  the  dead  within  the  tomb. 

The  works  of  Heemskerk  are  still  very  numerous.  "  Adam  and 
Eve,"  and  "  St  Luke  painting  the  Likeness  of  the  Virgin  and 
Child  "  in  presence  of  a  poet  crowned  with  ivy  leaves,  and  a  parrot 
in  a  cage — an  altar-piece  in  the  gallery  of  Haarlem,  and  the 
"Ecce  Homo"  in  the  museum  of  Ghent,  are  characteristic  works 
of  the  period  preceding  Heemskerk's  visit  to  Italy.  An  altar-piece 
executed  for  St  Laurence  of  Alkmaar  in  1538-1 541,  and  composed 
of  at  least  a  dozen  large  panels,  would,  if  preserved,  have  given 
us  a  clue  to  his  style  after  his  return  from  the  south.  In  its 

absence  we  have  a  "  Crucifixion  "  executed  for  the  Riches  Claires 
at  Ghent  (now  in  the  Ghent  Museum)  in  1543,  and  the  altar-piece 
of  the  Drapers  Company  at  Haarlem,  now  in  the  gallery  of  the 
Hague,  and  finished  in  1 546.  In  these  we  observe  that  Heems- 

kerk studied  and  repeated  the  forms  which  he  had  seen  at  Rome 
in  the  works  of  Michelangelo  and  Raphael,  and  in  Lombardy  in 
the  frescoes  of  Mantegna  and  Giulio  Romano.  But  he  never  forgot 
the  while  his  Dutch  origin  or  the  models  first  presented  to  him  by 
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Schoreel  and  Mabuse.  As  late  as  1551  his  memory  still  served 

him  to  produce  a  copy  from  Raphael's  "  Madonna  di  Loretto  " 
(gallery  of  Haarlem).  A  "  Judgment  of  Momus,"  dated  1561,  in 
the  Berlin  Museum,  proves  him  to  have  been  well  acquainted 
with  anatomy,  but  incapable  of  selection  and  insensible  of  grace, 
bold  of  hand  and  prone  to  daring  though  tawdry  contrasts  of 
colour,  and  fond  of  florid  architecture.  Two  altar-pieces  which 
he  finished  for  churches  at  Delft  in  1551  and  1559,  one  complete, 
the  other  a  fragment,  in  the  museum  of  Haarlem,  a  third  of  1551  in 

the  Brussels  Museum, representing  "Golgotha,"  the  "Crucifixion," 
the  "  Flight  into  Egypt,"  "  Christen  the  Mount,"  and  scenes  from 
the  lives  of  St  Bernard  and  St  Benedict,  are  all  fairly  representa- 

tive of  his  style.  Besides  these  we  have  the  "  Crucifixion  "  in  the 
Hermitage  of  St  Petersburg,  and  two  "  Triumphsof  Silenus  "  in  the 
gallery  of  Vienna,  in  which  the  same  relation  to  Giulio  Romano 
may  be  noted  as  we  mark  in  the  canvases  of  Rinaldo  of  Mantua. 
Other  pieces  of  varying  importance  are  in  the  galleries  of 
Rotterdam,  Munich,  Cassel,  Brunswick,  Karlsruhe,  Mainz  and 
Copenhagen.  In  England  the  master  is  best  known  by  his 
drawings.  A  comparatively  feeble  picture  by  him  is  the 

"  Last  Judgment  "  in  the  palace  of  Hampton  Court. 
HEER,  OSWALD  (1809-1883),  Swiss  geologist  and  naturalist, 

was  born  at  Nieder-Utzwyl  in  Canton  St  Gallen  on  the  sist  of 
August  1809.  He  was  educated  as  a  clergyman  and  took  holy 
orders,  and  he  also  graduated  as  doctor  of  philosophy  and 

medicine. '  Early  in  life  his  interest  was  aroused  in  entomology, 
on  which  subject  he  acquired  special  knowledge,  and  later  he  took 

up  the  study  of  plants  and  became  one  of  the  pioneers  in  palaeo- 
botany,  distinguished  for  his  researches  on  the  Miocene  flora.  In 
1851  he  became  professor  of  botany  in  the  university  of  Zurich, 
and  he  directed  his  attention  to  the  Tertiary  plants  and  insects  of 
Switzerland.  For  some  time  he  was  director  of  the  botanic 

garden  at  Zurich.  In  1863  (with  W.  Pengelly,  Phil.  Trans., 
1862)  he  investigated  the  plant-remains  from  the  lignite-deposits 
of  Bovey  Tracey  in  Devonshire,  regarding  them  as  of  Miocene 
age;  but  they  are  now  classed  as  Eocene.  Heer  also  reported 
on  the  Miocene  flora  of  Arctic  regions,  on  the  plants  of  the 
Pleistocene  lignites  of  Durnten  on  lake  Zurich,  and  on  the  cereals 
of  some  of  the  lake-dwellings  (Die  Pflanzen  der  Pfahlbauten, 
1866).  During  a  great  part  of  his  career  he  was  hampered  by 
slender  means  and  ill-health,  but  his  services  to  science  were 
acknowledged  in  1873  when  the  Geological  Society  of  London 
awarded  to  him  the  Wollaston  medal.  Dr  Heer  died  at  Lausanne 

on  the  27th  of  September  1883.  He  published  Flora  Tertiaria 
Hehetiae  (3  vols.,  1855-1859) ;  Die  Urwelt  der  Schweiz  (1865),  and 
Flora  fossttis  Arctica  (1868-1883). 
HEEREN,  ARNOLD  HERMANN  LUDWIG  (1760-1842), 

German  historian,  was  born  on  the  25th  of  October  1760  at 
Arbergen,  near  Bremen.  He  studied  philosophy,  theology  and 
history  at  Gottingen,  and  thereafter  travelled  in  France,  Italy 
and  the  Netherlands.  In  1787  he  was  appointed  one  of  the 
professors  of  philosophy,  and  then  of  history  at  Gottingen,  and 
he  afterwards  was  chosen  aulic  councillor,  privy  councillor,  &c., 
the  usual  rewards  of  successful  German  scholars.  He  died  at 

Gottingen  on  the  6th  of  March  1842.  Heeren's  great  merit  as  an 
historian  was  that  he  regarded  the  states  of  antiquity  from  an 
altogether  fresh  point  of  view.  Instead  of  limiting  himself  to  a 
narration  of  their  political  events,  he  examined  their  economic 
relations,  their  constitutions,  their  financial  systems,  and  thus 
was  enabled  to  throw  a  new  light  on  the  development  of  the  old 
world.  He  possessed  vast  and  varied  learning,  perfect  calmness 
and  impartiality,  and  great  power  of  historical  insight,  and  is 
now  looked  back  to  as  the  pioneer  in  the  movement  for  the 
economic  interpretation  of  history. 

Heeren's  chief  works  are :  Ideen  iiber  Politik,  den  Verkehr,  und  den 
Handel  der  vornehmsten  Volker  der  alien  Welt  (2  vols.,  Gottingen, 

1793-1796;  4th  ed.,  6  vols.,  1824-1826;  Eng.  trans.,  Oxford, 
1833);  Geschichte  des  Studiums  der  klassischen  Litteratur  seit  dem 
Wiederaufleben  der  Wissenschaften  (2  vols.,  Gottingen,  1797-1802; 
new  ed.,  1822);  Geschichte  der  Staaten  des  Altertums  (Gottingen, 
1799;  Eng.  trans.,  Oxford,  1840);  Geschichte  des  europdischen 
Staalensyslems  (Gottingen,  1800;  5th  ed.,  1830;  Eng.  trans., 
1834);  Versuch  einer  Entwickelung  der  Foleen  der  Kreuzzuge  (G6t- 
tingen,  1808;  French  trans.,  Paris,  1808),  a  prize  essay  of  the 
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Institute  of  France.  Besides  these,  Heeren  wrote  brief  biographical 
sketches  of  Johann  von  M  tiller  (Leipzig,  1809);  Ludwig  Spittler 
(Berlin,  1812);  and  Christian  Heyne  (Gottingen,  1813).  With 
Friedrich  August  Ukert  (1780-1851)  he  founded  the  famous  historical 
collection,  Geschichte  der  europdischen  Staaten  (Gotha,  1819  seq.), 
and  contributed  many  papers  to  learned  periodicals. 

A  collection  of  his  historical  works,  with  autobiographical  notice, 
was  published  in  15  volumes  (Gottingen,  1821-1830). 

HEFELE,  KARL  JOSEF  VON  (1809-1893),  German  theologian, 
was  born  at  Unterkochen  in  Wurttemberg  on  the  i  sth  of  March 
1809,  and  was  educated  at  Tubingen,  where  in  1839  he  became 

professor-ordinary  of  Church  history  and  patristics  in  the  Roman 
Catholic  faculty  of  theology.  From  1842  to  1845  ne  sat  in  the 
National  Assembly  of  Wurttemberg.  In  December  1869  he  was 
enthroned  bishop  of  Rottenburg.  His  literary  activity,  which 
had  been  considerable,  was  in  no  way  diminished  by  his  elevation 
to  the  episcopate.  Among  his  numerous  theological  works  may 
be  mentioned  his  well-known  edition  of  the  Apostolic  Fathers, 
issued  in  1839;  his  Life  of  Cardinal  Ximenes,  published  in  1844 
(Eng.  trans.,  1860);  and  his  still  more  celebrated  History  of  the 
Councils  of  the  Church,  in  seven  volumes,  which  appeared  between 

1855  and  1874  (Eng.  trans.,  1871,  1882).  Hefele's  theological 
opinions  inclined  towards  the  more  liberal  school  in  the  Roman 
Catholic  Church,  but  he  nevertheless  received  considerable  signs 
of  favour  from  its  authorities,  and  was  a  member  of  the  com- 

mission that  made  preparations  for  the  Vatican  Council  of  1870. 
On  the  eve  of  that  council  he  published  at  Naples  his  Causa 
Honorii  Papae,  which  aimed  at  demonstrating  the  moral  and 
historical  impossibility  of  papal  infallibility.  About  the  same 
time  he  brought  out  a  work  in  German  on  the  same  subject.  He 
took  rather  a  prominent  part  in  the  discussions  at  the  council, 
associating  himself  with  Felix  Dupanloup  and  with  Georges 
Darboy,  archbishop  of  Paris,  in  his  opposition  to  the  doctrine 
of  Infallibility,  and  supporting  their  arguments  from  his  vast 
knowledge  of  ecclesiastical  history.  In  the  preliminary  discussions 
he  voted  against  the  promulgation  of  the  dogma.  He  was  absent 
from  the  important  sitting  of  the  i8th  of  June  1870,  and  did  not 
send  in  his  submission  to  the  decrees  until  1871,  when  he  explained 

in  a  pastoral  letter  that  the  dogma  "  referred  only  to  doctrine 
given  forth  ex  cathedra,  and  therein  to  the  definitions  proper  only, 

but  not  to  its  proofs  or  explanations."  In  1872  he  took  part  in 
the  congress  summoned  by  the  Ultramontanes  at  Fulda,  and  by 
his  judicious  use  of  minimizing  tactics  he  kept  his  diocese  free 
from  any  participation  in  the  Old  Catholic  schism.  The  last  four 
volumes  of  the  second  edition  of  his  History  of  the  Councils  have 
been  described  as  skilfully  adapted  to  the  new  situation  created 
by  the  Vatican  decrees.  During  the  later  years  of  his  life  he 
undertook  no  further  literary  efforts  on  behalf  of  his  church,  but 
retired  into  comparative  privacy.  He  died  on  the  6th  of  June 
1893. 

See  Herzog-Hauck's  Realencyklopadie,  vii.  525. 
HEGEL,  GEOR6  WILHELM  FRIEDRICH  (1770-1831), 

German  philosopher,  was  born  at  Stuttgart  on  the  27th  of  August 
1770.  His  father,  an  official  in  the  fiscal  service  of  Wurttemberg, 
is  not  otherwise  known  to  fame;  and  of  his  mother  we  hear 
only  that  she  had  scholarship  enough  to  teach  him  the  elements 
of  Latin.  He  had  one  sister,  Christiana,  who  died  unmarried, 
and  a  brother  Ludwig,  who  served  in  the  campaigns  of  Napoleon. 
At  the  grammar  school  of  Stuttgart,  where  Hegel  was  educated 
between  the  ages  of  seven  and  eighteen,  he  was  not  remarkable. 
His  main  productions  were  a  diary  kept  at  intervals  during 

eighteen  months  (1785-1787),  and  translations  of  the  Antigone, 
the  Manual  of  Epictetus,  &c.  But  the  characteristic  feature 
of  his  studies  was  the  copious  extracts  which  from  this  time 
onward  he  unremittingly  made  and  preserved.  This  collection, 
alphabetically  arranged,  comprised  annotations  on  classical 
authors,  passages  from  newspapers,  treatises  on  morals  and 
mathematics  from  the  standard  works  of  the  period.  In  this  way 
he  absorbed  in  their  integrity  the  raw  materials  for  elaboration. 
Yet  as  evidence  that  he  was  not  merely  receptive  we  have  essays 
already  breathing  that  admiration  of  the  classical  world  which  he 
never  lost.  His  chief  amusement  was  cards,  and  he  began  the 
habit  of  taking  snuff. 

In  the  autumn  of  1788  he  entered  at  Tubingen  as  a  student 
of  theology;  but  he  showed  no  interest  in  theology:  his  sermons 
were  a  failure,  and  he  found  more  congenial  reading  in  the  classics, 
on  the  advantages  of  studying  which  his  first  essay  was  written. 
After  two  years  he  took  the  degree  of  Ph.D.,  and  in  the  autumn 
of  1793  received  his  theological  certificate,  stating  him  to  be  of 
good  abilities,  but  of  middling  industry  and  knowledge,  and 
especially  deficient  in  philosophy. 

As  a  student,  his  elderly  appearance  gained  him  the  title 

"  Old  man,"  but  he  took  part  in  the  walks,  beer-drinking  and 
love-making  of  his  fellows.  He  gained  most  from  intellectual 
intercourse  with  his  contemporaries,  the  two  best  known  of 
whom  were  J.  C.  F.  Holderlin  and  Schelling.  With  Holderlin 
Hegel  learned  to  feel  for  the  old  Greeks  a  love  which  grew  stronger 
as  the  semi-Kantianized  theology  of  his  teachers  more  and  more 
failed  to  interest  him.  With  Schelling  like  sympathies  bound  him. 
They  both  protested  against  the  political  and  ecclesiastical 
inertia  of  their  native  state,  and  adopted  the  doctrines  of  freedom 
and  reason.  The  story  which  tells  how  the  two  went  out  one 
morning  to  dance  round  a  tree  of  liberty  in  a  meadow  is  an 
anachronism,  though  in  keeping  with  their  opinions. 

On  leaving  college,  he  became  a  private  tutor  at  Bern  and 
lived  in  intellectual  isolation.  He  was,  however,  far  from 
inactive.  He  compiled  a  systematic  account  of  the  fiscal  system 
of  the  canton  Bern,  but  the  main  factor  in  his  mental  growth 
came  from  his  study  of  Christianity.  Under  the  impulse  given 
by  Lessing  and  Kant  he  turned  to  the  original  records  of  Chris- 

tianity, and  attempted  to  construe  for  himself  the  real  significance 
of  Christ.  He  wrote  a  life  of  Jesus,  in  which  Jesus  was  simply 
the  son  of  Joseph  and  Mary.  He  did  not  stop  to  criticize  as  a 
philologist,  and  ignored  the  miraculous.  He  asked  for  the  secret 
contained  in  the  conduct  and  sayings  of  this  man  which  made  him 
the  hope  of  the  human  race.  Jesus  appeared  as  revealing  the 
unity  with  God  in  which  the  Greeks  in  their  best  days  unwittingly 
rejoiced,  and  as  lifting  the  eyes  of  the  Jews  from  a  lawgiver  who 
metes  out  punishment  on  the  transgressor,  to  the  destiny  which 
in  the  Greek  conception  falls  on  the  just  no  less  than  on  the  unjust. 

The  interest  of  these  ideas  is  twofold.  In  Jesus  Hegel  finds  the 
expression  for  something  higher  than  mere  morality:  he  finds 
a  noble  spirit  which  rises  above  the  contrasts  of  virtue  and  vice 
into  the  concrete  life,  seeing  the  infinite  always  embracing  our 
finitude,  and  proclaiming  the  divine  which  is  in  man  and  cannot 
be  overcome  by  error  and  evil,  unless  the  man  close  his  eyes  and 
ears  to  the  godlike  presence  within  him.  In  religious  life,  in 
short,  he  finds  the  principle  which  reconciles  the  opposition 
of  the  temporal  mind.  But,  secondly,  the  general  source  of  the 
doctrine  that  life  is  higher  than  all  its  incidents  is  of  interest. 
He  does  not  free  himself  from  the  current  theology  either  by 
rational  moralizing  like  Kant,  or  by  bold  speculative  synthesis 
like  Fichte  and  Schelling.  He  finds  his  panacea  in  the  concrete 
life  of  humanity.  But  although  he  goes  to  the  Scriptures,  and 
tastes  the  mystical  spirit  of  the  medieval  saints,  the  Christ  of  his 
conception  has  traits  that  seem  borrowed  from  Socrates  and 
from  the  heroes  of  Attic  tragedy,  who  suffer  much  and  yet 
smile  gently  on  a  destiny  to  which  they  were  reconciled.  Instead 
of  the  Hebraic  doctrine  of  a  Jesus  punished  for  our  sins,  we 
have  the  Hellenic  idea  of  a  man  who  is  calmly  tranquil  in  the. 
consciousness  of  his  unity  with  God. 

During  these  years  Hegel  kept  up  a  slack  correspondence 
with  Schelling  and  Holderlin.  Schelling,  already  on  the  way 
to  fame,  kept  Hegel  abreast  with  German  speculation.  Both 
of  them  were  intent  on  forcing  the  theologians  into  the  daylight, 

and  grudged  them  any  aid  they  might  expect  from  Kant's 
postulation  of  God  and  immortality  to  crown  the  edifice  of  ethics. 

Meanwhile,  Holderlin  in  Jena  had  been  following  Fichte's  career 
with  an  enthusiasm  with  which  he  infected  Hegel. 

It  is  pleasing  to  turn  from  these  vehement  struggles  of  thought 
to  a  tour  which  Hegel  in  company  with  three  other  tutors  made 
through  the  Bernese  Oberland  in  July  and  August  1796.  Of  this 
tour  he  left  a  minute  diary.  He  was  delighted  with  the  varied 
play  of  the  waterfalls,  but  no  glamour  blinded  him  to  the  squalor 
of  Swiss  peasant  life.  The  glaciers  and  the  rocks  called  forth  no 
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raptures.  "  The  spectacle  of  these  eternally  dead  masses  gave 
me  nothing  but  the  monotonous  and  at  last  tedious  idea,  '  Es 
ist  so.'" Towards  the  close  of  his  engagement  at  Bern,  Hegel  had 
received  hopes  from  Schelling  of  a  post  at  Jena.  Fortunately 
his  friend  Holderlin,  now  tutor  in  Frankfort,  secured  a  similar 
situation  there  for  Hegel  in  the  family  of  Herr  Gogol,  a  merchant 
(January  1797).  The  new  post  gave  him  more  leisure  and  the 
society  he  needed. 

About  this  time  he  turned  to  questions  of  economics  and 
government.  He  had  studied  Gibbon,  Hume  and  Montesquieu 
in  Switzerland.  We  now  find  him  making  extracts  from  the 

English  newspapers  on  the  Poor-Law  Bill  of  1796;  criticising 
the  Prussian  land  laws,  promulgated  about  the  same  time; 

and  writing  a  commentary  on  Sir  James  Steuart's  Inquiry  into 
the  Principles  of  Political  Economy.  Here,  as  in  contemporaneous 

criticisms  of  Kant's  ethical  writings,  Hegel  aims  at  correcting 
the  abstract  discussion  of  a  topic  by  treating  it  in  its  systematic 
interconnexions.  Church  and  state,  law  and  morality,  com- 

merce and  art  are  reduced  to  factors  in  the  totality  of  human 
life,  from  which  the  specialists  had  isolated  them. 

But  the  best  evidence  of  Hegel's  attention  to  contemporary 
politics  is  two  unpublished  essays — one  of  them  written  in  1798, 
"  On  the  Internal  Condition  of  Wurttemberg  in  Recent  Times, 
particularly  on  the  Defects  in  the  Magistracy,"  the  other  a 
criticism  on  the  constitution  of  Germany,  written,  probably, 
not  long  after  the  peace  of  Luneville  (1801).  Both  essays  are 
critical  rather  than  constructive.  In  the  first  Hegel  showed  how 
the  supineness  of  the  committee  of  estates  in  Wurttemberg  had 
favoured  the  usurpations  of  the  superior  officials  in  whom  the 
court  had  found  compliant  servants.  And  though  he  perceived 
the  advantages  of  change  in  the  constitution  of  the  estates, 
he  still  doubted  if  an  improved  system  could  work  in  the  actual 
conditions  of  his  native  province.  The  main  feature  in  the 
pamphlet  is  the  recognition  that  a  spirit  of  reform  is  abroad. 
If  Wurttemberg  suffered  from  a  bureaucracy  tempered  by 

despotism,  the  Fatherland  in  general  suffered  no  less.  "  Ger- 
many," so  begins  the  second  of  these  unpublished  papers,  "  is 

no  longer  a  state."  Referring  the  collapse  of  the  empire  to 
the  retention  of  feudal  forms  and  to  the  action  of  religious 
animosities,  Hegel  looked  forward  to  reorganization  by  a  central 
power  (Austria)  wielding  the  imperial  army,  and  by  a  representa- 

tive body  elected  by  the  geographical  districts  of  the  empire. 
But  such  an  issue,  he  saw  well,  could  only  be  the  outcome  of 

violence — of  "  blood  and  iron.  "  The  philosopher  did  not  pose 
as  a  practical  statesman.  He  described  the  German  empire  in 
its  nullity  as  a  conception  without  existence  in  fact.  In  such  a 
state  of  things  it  was  the  business  of  the  philosopher  to  set  forth 
the  outlines  of  the  coming  epoch,  as  they  were  already  moulding 
themselves  into  shape,  amidst  what  the  ordinary  eye  saw  only 
as  the  disintegration  of  the  old  forms  of  social  life. 

His  old  interest  in  the  religious  question  reappears,  but  in  a 
more  philosophical  form.  Starting  with  the  contrast  between 
a  natural  and  a  positive  religion,  he  regards  a  positive  religion 
as  one  imposed  upon  the  mind  from  without,  not  a  natural 
growth  crowning  the  round  of  human  life.  A  natural  religion, 
on  the  other  hand,  was  not,  he  thought,  the  one  universal 
religion  of  every  clime  and  age,  but  rather  the  spontaneous 
development  of  the  national  conscience  varying  in  varying 

circumstances.  A  people's  religion  completes  and  consecrates 
their  whole  activity:  in  it  the  people  rises  above  its  finite  life 
in  limited  spheres  to  an  infinite  life  where  it  feels  itself  all  at  one. 
Even  philosophy  with  Hegel  at  this  epoch  was  subordinate  to 
religion;  for  philosophy  must  never  abandon  the  finite  in  the 
search  for  the  infinite.  Soon,  however,  Hegel  adopted  a  view 
according  to  which  philosophy  is  a  higher  mode  of  apprehending 
the  infinite  than  even  religion. 
At  Frankfort,  meanwhile,  the  philosophic  ideas  of  Hegel 

first  assumed  the  proper  philosophic  form.  In  a  MS.  of  102 
quarto  sheets,  of  which  the  first  three  and  the  seventh  are 
wanting,  there  is  preserved  the  original  sketch  of  the  Hegelian 
system,  so  far  as  the  logic  and  metaphysics  and  part  of  the 

philosophy  of  nature  are  concerned.  The  third  part  of  the 
system — the  ethical  theory — seems  to  have  been  composed 
afterwards;  it  is  contained  in  its  first  draft  in  another  MS. 
of  30  sheets.  Even  these  had  been  preceded  by  earlier  Pytha- 

gorean constructions  envisaging  the  divine  life  in  divine  triangles. 
Circumstances  soon  put  Hegel  in  the  way  to  complete  these 

outlines.  His  father  died  in  January  1799;  and  the  slender 
sum  which  Hegel  received  as  his  inheritance,  3154  gulden  (about 
£260),  enabled  him  to  think  once  more  of  a  studious  life.  At 
the  close  of  1800  we  find  him  asking  Schelling  for  letters  of 
introduction  to  Bamberg,  where  with  cheap  living  and  good  beer 
he  hoped  to  prepare  himself  for  the  intellectual  excitement 
of  Jena.  The  upshot  was  that  Hegel  arrived  at  Jena  in  January 
1801.  An  end  had  already  come  to  the  brilliant  epoch  at  Jena, 
when  the  romantic  poets,  Tieck,  Novalis  and  the  Schlegels 
made  it  the  headquarters  of  their  fantastic  mysticism,  and  Fichte 
turned  the  results  of  Kant  into  the  banner  of  revolutionary 
ideas.  Schelling  was  the  main  philosophical  lion  of  the  time; 
and  in  some  quarters  Hegel  was  spoken  of  as  a  new  champion 
summoned  to  help  him  in  his  struggle  with  the  more  prosaic 

continuators  of  Kant.  Hegel's  first  performance  seemed  to 
justify  the  rumour.  It  was  an  essay  on  the  difference  between 
the  philosophic  systems  of  Fichte  and  Schelling,  tending  in  the 
main  to  support  the  latter.  Still  more  striking  was  the  agreement 
shown  in  the  Critical  Journal  of  Philosophy,  which  Schelling 

and  Hegel  wrof.e  conjointly  during  the  years  1802-1803.  So 
latent  was  the  difference  between  them  at  this  epoch  that  in 
one  or  two  cases  it  is  not  possible  to  determine  by  whom  the 
essay  was  written.  Even  at  a  later  period  foreign  critics  like 
Cousin  saw  much  that  was  alike  in  the  two  doctrines,  and  did  not 
hesitate  to  regard  Hegel  as  a  disciple  of  Schelling.  The  disserta- 

tion by  which  Hegel  qualified  for  the  position  of  Privatdozent 
(De  orbitis  planelarum)  was  probably  chosen  under  the  influence 

of  Schilling's  philosophy  of  nature.  It  was  an  unfortunate 
subject.  For  while  Hegel,  depending  on  a  numerical  proportion 
suggested  by  Plato,  hinted  in  a  single  sentence  that  it  might  be 
a  mistake  to  look  for  a  planet  between  Mars  and  Jupiter,  Giuseppe 
Piazzi  (q.v.)  had  already  discovered  the  first  of  the  asteroids 
(Ceres)  on  the  ist  of  January  1801.  Apparently  in  August,  when 
Hegel  qualified,  the  news  of  the  discovery  had  not  yet  reached 
him,  but  critics  have  made  this  luckless  suggestion  the  ground 
of  attack  on  a  priori  philosophy. 

Hegel's  lectures,  in  the  winter  of  1801-1802,  on  logic  and 
metaphysics  were  attended  by  about  eleven  students.  Later, 
in  1804,  we  find  him  with  a  class  of  about  thirty,  lecturing  on 
his  whole  system;  but  his  average  attendance  was  rather  less. 
Besides  philosophy,  he  once  at  least  lectured  on  mathematics. 
As  he  taught,  he  was  led  to  modify  his  original  system,  and  notice 
after  notice  of  his  lectures  promised  a  text-book  of  philosophy — 
which,  however,  failed  to  appear.  Meanwhile,  after  the  departure 
of  Schelling  from  Jena  in  the  middle  of  1803,  Hegel  was  left 
to  work  out  his  own  views.  Besides  philosophical  studies, 
where  he  now  added  Aristotle  to  Plato,  he  read  Homer  and  the 
Greek  tragedians,  made  extracts  from  books,  attended  lectures 
on  physiology,  and  dabbled  in  other  sciences.  On  his  own 
representation  at  Weimar,  he  was  in  February  1805  made  a 
professor  extraordinarius,  and  in  July  1806  drew  his  first  and 
only  stipend — 100  thalers.  At  Jena,  though  some  of  his  hearers 
became  attached  t<5  him,  Hegel  was  not  a  popular  lecturer  any 
more  than  K.  C.  F.  Krause  (q.v.).  The  ordinary  student  found 
J.  F.  Fries  (q.v.)  more  intelligible. 

Of  the  lectures  of  that  period  there  still  remain  considerable 
notes.  The  language  often  had  a  theological  tinge  (never 

entirely  absent),  as  when  the  "  idea  "  was  spoken  of,  or  "  the 
night  of  the  divine  mystery,"  or  the  dialectic  of  the  absolute 
called  the  "  course  of  the  divine  life.  "  Still  his  view  was  growing 
clearer,  and  his  difference  from  Schelling  more  palpable.  Both 
Schelling  and  Hegel  stand  in  a  relation  to  art,  but  while  the 
aesthetic  model  of  Schelling  was  found  in  the  contemporary 
world,  where  art  was  a  special  sphere  and  the  artist  a  separate 
profession  in  no  intimate  connexion  with  the  age  and  nation, 
the  model  of  Hegel  was  found  rather  in  those  works  of  national 
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art  in  which  art  is  not  a  part  but  an  aspect  of  the  common  life, 
and  the  artist  is  not  a  mere  individual  but  a  concentration  of  the 

passion  and  power  of  beauty  in  the  whole  community.  "  Such 
art,"  says  Hegel,  "  is  the  common  good  and  the  work  of  all. 
Each  generation  hands  it  on  beautified  to  the  next;  each  has 
done  something  to  give  utterance  to  the  universal  thought. 
Those  who  are  said  to  have  genius  have  acquired  some  special 
aptitude  by  which  they  render  the  general  shapes  of  the  nation 
their  own  work,  one  in  one  point,  another  in  another.  What 
they  produce  is  not  their  invention,  but  the  invention  of  the  whole 
nation;  or  rather,  what  they  find  is  that  the  whole  nation  has 
found  its  true  nature.  Each,  as  it  were,  piles  up  his  stone. 
So  too  does  the  artist.  Somehow  he  has  the  good  fortune  to 
come  last,  and  when  he  places  his  stone  the  arch  stands  self- 

supported."  Hegel,  as  we  have  already  seen,  was  fully  aware 
of  the  change  that  was  coming  over  the  world.  "  A  new  epoch," 
he  says,  "  has  arisen.  It  seems  as  if  the  world-spirit  had  now 
succeeded  in  freeing  itself  from  all  foreign  objective  existence, 

and  finally  apprehending  itself  as  absolute  mind."  These  words 
come  from  lectures  on  the  history  of  philosophy,  which  laid 
the  foundation  for  his  Phanomenologie  des  Geistes  (Bamberg, 
1807). 
On  the  1 4th  of  October  1806  Napoleon  was  at  Jena.  Hegel, 

like  Goethe,  felt  no  patriotic  shudder  at  the  national  disaster, 
and  in  Prussia  he  saw  only  a  corrupt  and  conceited  bureaucracy. 

Writing  to  his  friend  F.  J.  Niethammer  (1766-1848)  on  the  day 
before  the  battle,  he  speaks  with  admiration  of  the  "  world-soul," 
the  emperor,  and  with  satisfaction  of  the  probable  overthrow 

of  the  Prussians.  The  scholar's  wish  was  to  see  the  clouds  of 
war  pass  away,  and  leave  thinkers  to  their  peaceful  work.  His 
manuscripts  were  his  main  care;  and  doubtful  of  the  safety 
of  his  last  despatch  to  Bamberg,  and  disturbed  by  the  French 
soldiers  in  his  lodgings,  he  hurried  off,  with  the  last  pages  of  the 

Phanomenologie,  to  take  refuge  in  the  pro-rector's  house.  Hegel's 
fortunes  were  now  at  the  lowest  ebb.  Without  means,  and 
obliged  to  borrow  from  Niethammer,  he  had  no  further  hopes 
from  the  impoverished  university.  He  had  already  tried  to  get 

away  from  Jena.  In  1805,  when  several  lecturers  left  in  con- 
sequence of  diminished  classes,  he  had  written  to  Johann  Heinrich 

Voss  (</.».),  suggesting  that  his  philosophy  might  find  more 
congenial  soil  in  Heidelberg;  but  the  application  bore  no  fruit. 
He  was,  therefore,  glad  to  become  editor  of  the  Bamberger 

Zeitung  (1807-1808).  Of  his  editorial  work  there  is  little  to  tell; 
no  leading  articles  appeared  in  his  columns.  It  was  not  a 
suitable  vocation,  and  he  gladly  accepted  the  rectorship  of  the 
Aegidien-gymnasium  in  Nuremberg,  a  post  which  he  held  from 
December  1808  to  August  1816.  Bavaria  at  this  time  was 
modernizing  her  institutions.  The  school  system  was  reorganized 
by  new  regulations,  in  accordance  with  which  Hegel  wrote  a 

series  of  lessons  in  the  outlines  of  philosophy — ethical,  logical 
and  psychological.  They  were  published  in  1840  by  Rosenkranz 

from  Hegel's  papers. 
As  a  teacher  and  master  Hegel  inspired  confidence  in  his 

pupils,  and  maintained  discipline  without  pedantic  interference 
in  their  associations  and  sports.  On  prize-days  his  addresses 
summing  up  the  history  of  the  school  year  discussed  some  topic 
of  general  interest.  Five  of  these  addresses  are  preserved. 
The  first  is  an  exposition  of  the  advantages  of  a  classical  training, 

when  it  is  not  confined  to  mere  grammar.  "  The  perfection 
and  grandeur  of  the  master-works  of  Greek  and  Roman  literature 
must  be  the  intellectual  bath,  the  secular  baptism,  which  gives 

the  first  and  unfading  tone  and  tincture  of  taste  and  science." 
In  another  address,  speaking  of  the  introduction  of  military 

exercises  at  school,  he  says:  "  These  exercises,  while  not  in- 
tended to  withdraw  the  students  from  their  more  immediate 

duty,  so  far  as  they  have  any  calling  to  it,  still  remind  them  of 
the  possibility  that  every  one,  whatever  rank  in  society  he  may 
belong  to,  may  one  day  have  to  defend  his  country  and  his  king, 
or  help  to  that  end.  This  duty,  which  is  natural  to  all,  was 
formerly  recognized  by  every  citizen,  though  whole  ranks  in 

the  state  have  become  strangers  to  the  very  idea  of  it." 
On  the  i6th  of  September  1811  Hegel  married  Marie  von 

Tucher  (twenty-two  years  his  junior)  of  Nuremberg.  She 
brought  her  husband  no  fortune,  but  the  marriage  was  entirely 
happy.  The  husband  kept  a  careful  record  of  income  and 
expenditure.  His  income  amounted  at  Nuremberg  to  1500 
gulden  (£130)  and  a  house;  at  Heidelberg,  as  professor,  he 
received  about  the  same  sum;  at  Berlin  about  3000  thalers 
(£3°°) •  Two  sons  were  born  to  them;  the  elder,  Karl,  became 
eminent  as  a  historian.  The  younger,  Immanuel,  was  born  on 

the  24th  of  September  1816.  Hegel's  letters  to  his  wife,  written 
during  his  solitary  holiday  tours  to  Vienna,  the  Netherlands 
and  Paris,  breathe  of  kindly  and  happy  affection.  Hegel  the 

tourist — recalling  happy  days  spent  together;  confessing  that, 
were  it  not  because  of  his  sense  of  duty  as  a  traveller,  he  would 
rather  be  at  home,  dividing  his  time  between  his  books  and  his 
wife;  commenting  on  the  shop  windows  at  Vienna;  describing 

the  straw  hats  of  the  Parisian  ladies — is  a  contrast  to  the  professor 
of  a  profound  philosophical  system.  But  it  shows  that  the 
enthusiasm  which  in  his  days  of  courtship  moved  him  to  verse 
had  blossomed  into  a  later  age  of  domestic  bliss. 

In  1812  appeared  the  first  two  volumes  of  his  Wissenschaft 
der  Logik,  and  the  work  was  completed  by  a  third  in  1816.  This 
work,  in  which  his  system  was  for  the  first  time  presented  in 
what,  with  a  few  minor  alterations,  was  its  ultimate  shape, 
found  some  audience  in  the  world.  Towards  the  close  of  his 

eighth  session  three  professorships  were  almost  simultaneously 
put  within  his  reach — at  Erlangen,  Berlin  and  Heidelberg. 
The  Prussian  offer  expressed  a  doubt  that  his  long  absence  from 
university  teaching  might  have  made  him  rusty,  so  he  accepted 
the  post  at  Heidelberg,  whence  Fries  had  just  gone  to  Jena 
(October  1816).  Only  four  hearers  turned  up  for  one  of  his 
courses.  Others,  however,  on  the  encyclopaedia  of  philosophy 
and  the  history  of  philosophy  drew  classes  of  twenty  to  thirty. 
While  he  was  there  Cousin  first  made  his  acquaintance,  but  a 
more  intimate  relation  dates  from  Berlin.  Among  his  pupils 
was  Hermann  F.  W.  Hinrichs  (<?.».),  to  whose  Religion  in  its 
Inward  Relation  to  Science  (1822)  Hegel  contributed  an  important 
preface.  The  strangest  of  his  hearers  was  an  Esthonian  baron, 

Boris  d'Yrkull,  who  after  serving  in  the  Russian  army  came  to 
Heidelberg  to  hear  the  wisdom  of  Hegel.  But  his  books  and 
his  lectures  were  alike  obscure  to  the  baron,  who  betook  himself 

by  Hegel's  advice  to  simpler  studies  before  he  returned  to  the 
Hegelian  system. 

At  Heidelberg  Hegel  was  active  in  a  literary  way  also.  In 
1817  he  brought  out  the  Encyklopadie  d.  philos.  Wissenschaften 
im  Grundrisse  (4th  ed.,  Berlin,  1817;  new  ed.,  1870)  for  use  at 
his  lectures.  It  is  the  only  exposition  of  the  Hegelian  system 

as  a  whole  which  we  have  direct  from  Hegel's  own  hand. 
Besides  this  work  he  wrote  two  reviews  for  the  Heidelberg 

Jahrbiicher — the  first  on  F.  H.  Jacobi,  the  other  a  political 
pamphlet  which  called  forth  violent  criticism.  It  was  entitled 
a  Criticism  on  the  Transactions  of  the  Estates  of  Wurttemberg  in 

1815-1816.  On  the  1 5th  of  March  1815  King  Frederick  of 
Wurttemberg,  at  a  meeting  of  the  estates  of  his  kingdom,  laid 
before  them  the  draft  of  a  new  constitution,  in  accordance  with 

the  resolutions  of  the  congress  of  Vienna.  Though  an  improve- 
ment on  the  old  constitution,  it  was  unacceptable  to  the  estates, 

jealous  of  their  old  privileges  and  suspicious  of  the  king's 
intentions.  A  decided  majority  demanded  the  restitution  of 

their  old  laws,  though  the  kingdom  now  included  a  large  popula- 
tion to  which  the  old  rights  were  strange.  Hegel  in  his  essay, 

which  was  republished  at  Stuttgart,  supported  the  royal  pro- 
posals, and  animadverted  on  the  backwardness  of  the  bureaucracy 

and  the  landed  interests.  In  the  main  he  was  right;  but  he 

forgot  too  much  the  provocation  they  had  received,  the  usurpa- 
tions and  selfishness  of  the  governing  family,  and  the  unpatriotic 

character  of  the  king. 

In  1818  Hegel  accepted  the  renewed  offer  of  the  chair  of 
philosophy  at  Berlin,  vacant  since  the  death  of  Fichte.  The 
hopes  which  this  offer  raised  of  a  position  less  precarious  than 
that  of  a  university  teacher  of  philosophy  were  in  one  sense 
disappointed;  for  more  than  a  professor  Hegel  never  became. 
But  his  influence  upon  his  pupils,  and  his  solidarity  with  the 
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Prussian  government,  gave  him  a  position  such  as  few  professors 
have  held. 

In  1821  Hegel  published  the  Grundlinien  der  Philosophic  des 
Rechts  (2nd  ed.,  1840;  ed.  G.  J.  B.  Bolland,  1901;  Eng.  trans., 
Philosophy  of  Right,  by  S.  W.  Dyde,  1896).  It  is  a  combined 
system  of  moral  and  political  philosophy,  or  a  sociology  dominated 
by  the  idea  of  the  state.  It  turns  away  contemptuously  and 
fiercely  from  the  sentimental  aspirations  of  reformers  possessed 
by  the  democratic  doctrine  of  the  rights  of  the  omnipotent 

nation.  Fries  is  stigmatized  as  one  of  the  "  ringleaders  of 
shallowness  "  who  were  bent  on  substituting  a  fancied  tie  of 
enthusiasm  and  friendship  for  the  established  order  of  the  state. 
The  disciplined  philosopher,  who  had  devoted  himself  to  the 
task  of  comprehending  the  organism  of  the  state,  had  no  patience 
with  feebler  or  more  mercurial  minds  who  recklessly  laid  hands 

on  established  ordinances,  and  set  them  aside  where  they  con- 
travened humanitarian  sentiments.  With  the  principle  that 

whatever  is  real  is  rational,  and  whatever  is  rational  is  real, 
Hegel  fancied  that  he  had  stopped  the  mouths  of  political 
critics  and  constitution-mongers.  His  theory  was  not  a  mere 
formulation  of  the  Prussian  state.  Much  that  he  construed  as 
necessary  to  a  state  was  wanting  in  Prussia;  and  some  of  the 
reforms  already  introduced  did  not  find  their  place  in  his  system. 
Yet,  on  the  whole,  he  had  taken  his  side  with  the  government. 
Altenstein  even  expressed  his  satisfaction  with  the  book.  In 
his  disgust  at  the  crude  conceptions  of  the  enthusiasts,  who  had 
hoped  that  the  war  of  liberation  might  end  in  a  realm  of  internal 
liberty,  Hegel  had  forgotten  his  own  youthful  vows  recorded  in 

verse  to  Holderlin,  "  never,  never  to  live  in  peace  with  the 
ordinance  which  regulates  feeling  and  opinion."  And  yet  if 
we  look  deeper  we  see  that  this  is  no  worship  of  existing  powers. 
It  is  rather  due  to  an  overpowering  sense  of  the  value  of  organiza- 

tion— a  sense  that  liberty  can  never  be  dissevered  from  order, 
that  a  vital  interconnexion  between  all  the  parts  of  the  body 
politic  is  the  source  of  all  good,  so  that  while  he  can  find  nothing 
but  brute  weight  in  an  organized  public,  he  can  compare  the 
royal  person  in  his  ideal  form  of  constitutional  monarchy  to  the 
dot  upon  the  letter  i.  A  keen  sense  of  how  much  is  at  stake 
in  any  alteration  breeds  suspicion  of  every  reform. 

During  his  thirteen  years  at  Berlin  Hegel's  whole  soul  seems 
to  have  been  in  his  lectures.  Between  1823  and  1827  his  activity 
reached  its  maximum.  His  notes  were  subjected  to  perpetual 
revisions  and  additions.  We  can  form  an  idea  of  them  from  the 
shape  in  which  they  appear  in  his  published  writings.  Those  on 
Aesthetics,  on  the  Philosophy  of  Religion,  on  the  Philosophy  of 
History  and  on  .the  History  of  Philosophy,  have  been  published 
by  his  editors,  mainly  from  the  notes  of  his  students,  under 
their  separate  heads;  while  those  on  logic,  psychology  and  the 
philosophy  of  nature  are  appended  in  the  form  of  illustrative 
and  explanatory  notes  to  the  sections  of  his  Encyklopadie. 
During  these  years  hundreds  of  hearers  from  allpartsof  Germany, 
and  beyond,  came  under  his  influence.  His  fame  was  carried 
abroad  by  eager  or  intelligent  disciples.  At  Berlin  Henning 
served  to  prepare  the  intending  disciple  for  fuller  initiation  by 
the  master  himself.  Edward  Cans  (q.v.)  and  Heinrich  Gustav 
Hotho  (q.v.)  carried  the  method  into  special  spheres  of  inquiry. 
At  Halle  Hinrichs  maintained  the  standard  of  Hegelianism  amid 
the  opposition  or  indifference  of  his  colleagues. 

Three  courses  of  lectures  are  especially  the  product  of  his 
Berlin  period:  those  on  aesthetics,  the  philosophy  of  religion 
and  the  philosophy  of  history.  In  the  years  preceding  the 
revolution  of  1830,  public  interest,  excluded  from  political  life, 
turned  to  theatres,  concert-rooms  and  picture-galleries.  At 
these  Hegel  became  a  frequent  and  appreciative  visitor  and 
made  extracts  from  the  art-notes  in  the  newspapers.  In  his 
holiday  excursions,  the  interest  in  the  fine  arts  more  than  once 
took  him  out  of  his  way  to  see  some  old  painting.  At  Vienna 
in  1824  he  spent  every  moment  at  the  Italian  opera,  the  ballet 
and  the  picture-galleries.  In  Paris,  in  1827,  he  saw  Charles 
Kemble  and  an  English  company  play  Shakespeare.  This 
familiarity  with  the  facts  of  art,  though  neither  deep  nor  histori- 

cal, gave  a  freshness  to  his  lectures  on  aesthetics,  which,  as 

put  together  from  the  notes  of  1820,  1823,  1826,  are  in  many 
ways  the  most  successful  of  his  efforts. 

The  lectures  on  the  philosophy  of  religion  are  another  applica- 
tion of  his  method.  Shortly  before  his  death  he  had  prepared 

for  the  press  a  course  of  lectures  on  the  proofs  for  the  existence 
of  God.  In  his  lectures  on  religion  he  dealt  with  Christianity, 
as  in  his  philosophy  of  morals  he  had  regarded  the  state.  On 
the  one  hand  he  turned  his  weapons  against  the  rationalistic 
school,  who  reduced  religion  to  the  modicum  compatible  with 
an  ordinary  worldly  mind.  On  the  other  hand  he  criticized  the 
school  of  Schleiermacher,  who  elevated  feeling  to  a  place  in 
religion  above  systematic  theology.  His  middle  way  attempts 
to  show  that  the  dogmatic  creed  is  the  rational  development 
of  what  was  implicit  in  religious  feeling.  To  do  so,  of  course, 
philosophy  becomes  the  interpreter  and  the  superior.  To  the 
new  school  of  E.  W.  Hengstenberg,  which  regarded  Revelation 
itself  as  supreme,  such  interpretation  was  an  abomination. 
A  Hegelian  school  began  to  gather.  The  flock  included 

intelligent,  pupils,  empty-headed  imitators,  and  romantic  natures 
who  turned  philosophy  into  lyric  measures.  Opposition  and 
criticism  only  served  to  define  more  precisely  the  adherents  of 
the  new  doctrine.  Hegel  himself  grew  more  and  more  into  a 
belief  in  his  own  doctrine  as  the  one  truth  for  the  world.  He  was 
in  harmony  with  the  government,  and  his  followers  were  on  the 
winning  side.  Though  he  had  soon  resigned  all  direct  official 
connexion  with  the  schools  of  Brandenburg,  his  real  influence  in 
Prussia  was  considerable,  and  as  usual  was  largely  exaggerated 
in  popular  estimate.  In  the  narrower  circle  of  his  friends  his 
birthdays  were  the  signal  for  congratulatory  verses.  In  1826  a 
formal  festival  was  got  up  by  some  of  his  admirers,  one  of  whom, 
Herder,  spoke  of  his  categories  as  new  gods;  and  he  was  pre- 

sented with  much  poetry  and  a  silver  mug.  In  1830  the  students 
struck  a  medal  in  his  honour,  and  in  1831  he  was  decorated  by 
an  order  from  Frederick  William  III.  In  1830  he  was  rector 
of  the  university;  and  in  his  speech  at  the  tricentenary  of  the 
Augsburg  Confession  in  that  year  he  charged  the  Catholic 
Church  with  regarding  the  virtues  of  the  pagan  world  as  brilliant 
vices,  and  giving  the  crown  of  perfection  to  poverty,  continence 
and  obedience. 
.  One  of  the  last  literary  undertakings  in  which  he  took  part 

was  the  establishment  of  the  Berlin  Jahrbiicher  fur  •wissenschaft- 
liche  Kritik,  in  which  he  assisted  Edward  Cans  and  Varnhagen 
von  Ense.  The  aim  of  this  review  was  to  give  a  critical  account, 
certified  by  the  names  of  the  contributors,  of  the  literary  and 
philosophical  productions  of  the  time,  in  relation  to  the  general 
progress  of  knowledge.  The  journal  was  not  solely  in  the 
Hegelian  interest;  and  more  than  once,  when  Hegel  attempted 
to  domineer  over  the  other  editors,  he  was  met  by  vehement 
and  vigorous  opposition. 

The  revolution  of  1830  was  a  great  blow  to  him,  and  the 
prospect  of  democratic  advances  almost  made  him  ill.  His  last 
literary  work,  the  first  part  of  which  appeared  in  the  Preussische 
Staatszeitung,  was  an  essay  on  the  English  Reform  Bill  of  1831. 
It  contains  primarily  a  consideration  of  its  probable  effects  on 
the  character  of  the  new  members  of  parliament,  and  the  measures 
which  they  may  introduce.  In  the  latter  connexion  he  enlarged 
on  several  points  in  which  England  had  done  less  than  many 
continental  states  for  the  abolition  of  monopolies  and  abuses. 
Surveying  the  questions  connected  with  landed  property,  with 
the  game  laws,  the  poor,  the  Established  Church,  especially  in 
Ireland,  he  expressed  grave  doubt  on  the  legislative  capacity 
of  the  English  parliament  as  compared  with  the  power  of  re- 

novation manifested  in  other  states  of  western  Europe. 
In  1831  cholera  first  entered  Europe.  Hegel  and  his  family 

retired  for  the  summer  to  the  suburbs,  and  there  he  finished  the 
revision  of  the  first  part  of  his  Science  of  Logic.  On  the  beginning 
of  the  winter  session,  however,  he  returned  to  his  house  in  the 
Kupfergraben.  On  this  occasion  an  altercation  occurred  between 
him  and  his  friend  Gans,  who  in  his  notice  of  lectures  on  juris- 

prudence had  recommended  Hegel's  Philosophy  of  Right.  Hegel, 
indignant  at  what  he  deemed  patronage,  demanded  that  the  note 
should  be  withdrawn.  On  the  i4th  of  November,  after  one 
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day's  illness,  he  died  of  cholera  and  was  buried,  as  he  had  wished, 
between  Fichte  and  Solger. 

Hegel  in  his  class-room  was  neither  imposing  nor  fascinating. 
You  saw  a  plain,  old-fashioned  face,  without  life  or  lustre — a 
figure  which  had  never  looked  young,  and  was  now  prematurely 
aged;  the  furrowed  face  bore  witness  to  concentrated  thought. 

Sitting  with  his  snuff-box  before  him,  and  his  head  bent  down, 
he  looked  ill  at  ease,  and  kept  turning  the  folios  of  his  notes. 
His  utterance  was  interrupted  by  frequent  coughing;  every 
sentence  came  out  with  a  struggle.  The  style  was  no  less  ir- 

regular. Sometimes  in  plain  narrative  the  lecturer  would  be 
specially  awkward,  while  in  abstruse  passages  he  seemed  specially 
at  home,  rose  into  a  natural  eloquence,  and  carried  away  the 
hearer  by  the  grandeur  of  his  diction. 

Philosophy. — Hegelianism  is  confessedly  one  of  the  most  difficult  of 
all  philosophies.  Every  one  has  heard  the  legend  which  makes  Hegel 

say,  "  One  man  has  understood  me,  and  even  he  has  not."  He abruptly  hurls  us  into  a  world  where  old  habits  of  thought  fail  us. 
In  three  places,  indeed,  he  has  attempted  to  exhibit  the  transition  to 
his  own  system  from  other  levels  of  thought;  but  in  none  with 
much  success.  In  the  introductory  lectures  on  the  philosophy  of 
religion  he  gives  a  rationale  of  the  difference  between  the  modes  of 
consciousness  in  religion  and  philosophy  (between  Vorstellung  and 
Beeriff).  In  the  beginning  of  the  Encyklopadie  he  discusses  the 
defects  of  dogmatism,  empiricism,  the  philosophies  of  Kant  and 
Jacobi.  In  the  first  case  he  treats  the  formal  or  psychological 
aspect  of  the  difference;  in  the  latter  he  presents  his  doctrine  less 
in  its  essential  character  than  in  special  relations  to  the  prominent 
systems  of  his  time.  The  Phenomenology  of  Spirit,  regarded  as  an 
introduction,  suffers  from  a  different  fault.  It  is  not  an  introduction 
— for  the  philosophy  which  it  was  to  introduce  was  not  then  fully 
elaborated.  Even  to  the  last  Hegel  had  not  so  externalized  his 
system  as  to  treat  it  as  something  to  be  led  up  to  by  gradual  steps. 
His  philosophy  was  not  one  aspect  of  his  intellectual  life,  to  be  con- 

templated from  others;  it  was  the  ripe  fruit  of  concentrated  re- 
flection, and  had  become  the  one  all-embracing  form  and  principle  of 

his  thinking.  More  than  most  thinkers  he  had  quietly  laid  himself 
open  to  the  influences  of  his  time  and  the  lessons  of  history. 

The  Phenomenology  is  the  picture  of  the  Hegelian  philosophy  in 
the  making — at  the  stage  before  the  scaffolding  has  been  removed 

from  the  building.  For  this  reason  the  book  is  at  once  the 

most  brilliant  and  the  most  difficult  of  Hegel's  works — the most  brilliant  because  it  is  to  some  degree  an  autobiography 
meaology.  Qf  Hegel's  minci — not  the  abstract  record  of  a  logical evolution,  but  the  real  history  of  an  intellectual  growth;  the  most 
difficult  because,  instead  of  treating  the  rise  of  intelligence  (from  its 
first  appearance  in  contrast  with  the  real  world  to  its  final  recognition 
of  its  presence  in,  and  rule  over,  all  things)  as  a  purely  subjective 
process,  it  exhibits  this  rise  as  wrought  out  in  historical  epochs, 
national  characteristics,  forms  of  culture  and  faith,  and  philosophical 
systems.  The  theme  is  identical  with  the  introduction  to  the 
Encyklopadie;  but  it  is  treated  in  a  very  different  style.  From  all 
periods  of  the  world — from  medieval  piety  and  stoical  pride,  Kant 
and  Sophocles,  science  and  art,  religion  and  philosophy — with  disdain 
of  mere  chronology,  Hegel  gathers  in  the  vineyards  of  the  human  spirit 
the  grapes  from  which  he  crushes  the  wine  of  thought.  The  mind 
coming  through  a  thousand  phases  of  mistake  and  disappointment  to 
a  sense  and  realization  of  its  true  position  in  the  universe — such  is  the 
drama  which  is  consciously  Hegel's  own  history,  but  is  represented 
objectively  as  the  process  of  spiritual  history  which  the  philosopher 
reproduces  in  himself.  The  Phenomenology  stands  to  the  Encyklo- 

pddie somewhat  as  the  dialogues  of  Plato  stand  to  the  Aristotelian 
treatises.  It  contains  almost  all  his  philosophy — but  irregularly  and 
without  due  proportion.  The  personal  element  gives  an  undue 
prominence  to  recent  phenomena  of  the  philosophic  atmosphere. 
It  is  the  account  given  by  an  inventor  of  his  own  discovery,  not 
the  explanation  of  an  outsider.  It  therefore  to  some  extent  assumes 

from  t"he  first  the  position  which  it  proposes  ultimately  to  reach, 
and  gives  not  a  proof  of  that  position,  but  an  account  of  the  ex- 

perience (Erfahrung)  by  which  consciousness  is  forced  from  one 
position  to  another  till  it  finds  rest  in  Absolutes  Wissen. 

The  Phenomenology  is  neither  mere  psychology,  nor  logic,  nor 
moral  philosophy,  nor  history,  but  is  all  of  these  and  a  great  deal 
more.  It  needs  not  distillation,  but  expansion  and  illustration 
from  contemporary  and  antecedent  thought  and  literature.  It 
treats  of  the  attitudes  of  consciousness  towards  reality  under  the 
six  heads  of  consciousness,  self-consciousness,  reason  (Vernunft), 
spirit  (Geist),  religion  and  absolute  knowledge.  The  native  attitude 
of  consciousness  towards  existence  is  reliance  on  the  evidence  of 
the  senses;  but  a  little  reflection  is  sufficient  to  show  that  the 
reality  attributed  to  the  external  world  is  as  much  due  to  intellectual 
conceptions  as  to  the  senses,  and  that  these  conceptions  elude  us 
when  we  try  to  fix  them.  If  consciousness  cannot  detect  a  permanent 
object  outside  it,  so  self-consciousness  cannot  find  a  permanent 
subject  in  itself.  It  may,  like  the  Stoic,  assert  freedom  by  holding 

aloof  from  the  entanglements  of  real  life,  or  like  the  sceptic  regard 
the  world  as  a  delusion,  or  finally,  as  the  "  unhappy  consciousness  " 
(Ungluckliches  Bewusstseyn),  may  be  a  recurrent  falling  short  of  a 
perfection  which  it  has  placed  above  it  in  the  heavens.  But  in  this 
isolation  from  the  world,  self -consciousness  has  closed  its  gates 
against  the  stream  of  life.  The  perception  of  this  is  reason.  Reason 
convinced  that  the  world  and  the  soul  are  alike  rational  observes  the 
external  world,  mental  phenomena,  and  specially  the  nervous 
organism,  as  the  meeting  ground  of  body  and  mind.  But  reason 
finds  much  in  the  world  recognizing  no  kindred  with  her,  and  so 
turning  to  practical  activity  seeks  in  the  world  the  realization  of 
her  own  aims.  Either  in  a  crude  way  she  pursues  her  own  pleasure, 
and  finds  that  necessity  counteracts  her  cravings;  or  she  endeavours 
to  find  the  world  in  harmony  with  the  heart,  and  yet  is  unwilling 
to  see  fine  aspirations  crystallized  by  the  act  of  realizing  them. 
Finally,  unable  to  impose  upon  the  world  either  selfish  or  humani- 

tarian ends,  she  folds  her  arms  in  pharisaic  virtue,  with  the  hope 
that  some  hidden  power  will  give  the  victory  to  righteousness. 
But  the  world  goes  on  in  its  life,  heedless  of  the  demands  of  virtue. 
The  principle  of  nature  is  to  live  and  let  live.  Reason  abandons 
her  efforts  to  mould  the  world,  and  is  content  to  let  the  aims  of 
individuals  work  out  their  results  independently,  only  stepping  in 
to  lay  down  precepts  for  the  cases  where  individual  actions  conflict, 
and  to  test  these  precepts  by  the  rules  .of  formal  logic. 

So  far  we  have  seen  consciousness  on  one  hand  and  the  real  world 
on  the  other.  The  stage  of  Geist  reveals  the  consciousness  no 
longer  as  critical  and  antagonistic  but  as  the  indwelling  spirit  of  a 
community,  as  no  longer  isolated  from  its  surroundings  but  the 
union  of  the  single  and  real  consciousness  with  the  vital  feeling  that 
animates  the  community.  This  is  the  lowest  stage  of  concrete 
consciousness — life,  and  not  knowledge;  the  spirit  inspires,  but  does 
not  reflect.  It  is  the  age  of  unconscious  morality,  when  the  in- 

dividual's life  is  lost  in  the  society  of  which  he  is  an  organic  member. 
But  increasing  culture  presents  new  ideals,  and  the  mind,  absorbing 
the  ethical  spirit  of  its  environment,  gradually  emancipates  itself 
from  conventions  and  superstitions.  This  Aufkldrung  prepares 
the  way  for  the  rule  of  conscience,  for  the  moral  view  of  the  world 
as  subject  of  a  moral  law.  From  the  moral  world  the  next  step 
is  religion;  the  moral  law  gives  place  to  God;  but  the  idea  of  God- 

head, too,  as  it  first  appears,  is  imperfect,  and  has  to  pass  through 
the  forms  of  nature-worship  and  of  art  before  it  reaches  a  full 
utterance  in  Christianity.  Religion  in  this  shape  is  the  nearest  step 
to  the  stage  of  absolute  knowledge;  and  this  absolute  knowledge — 
"  the  spirit  knowing  itself  as  spirit  "—is  not  something  which 
leaves  these  other  forms  behind  but  the  full  comprehension  of  them 
as  the  organic  constituents  of  its  empire;  "  they  are  the  memory  and 
the  sepulchre  of  its  history,  and  at  the  same  time  the  actuality,  truth 

and  certainty  of  its  throne."  Here,  according  to  Hegel,  is  the  field of  philosophy. 
The  preface  to  the  Phenomenology  signalled  the  separation  from 

Schelling — the  adieu  to  romantic.  It  declared  that  a  genuine 
philosophy  has  no  kindred  with  the  mere  aspirations  of  artistic 
minds,  but  must  earn  its  bread  by  the  sweat  of  its  brow.  It  sets 
its  face  against  the  idealism  which  either  thundered  against  the 
world  for  its  deficiencies,  or  sought  something  finer  than  reality. 
Philosophy  is  to  be  the  science  of  the  actual  world — it  is  the  spirit 
comprehending  itself  in  its  own  externalizations  and  manifestations. 
The  philosophy  of  Hegel  is  idealism,  but  it  is  an  idealism  in  which 
every  idealistic  unification  has  its  other  face  in  the  multiplicity  of 
existence.  It  is  realism  as  well  as  idealism,  and  never  quits  its  hold 
on  facts.  Compared  with  Fichte  and  Schelling,  Hegel  has  a  sober, 
hard,  realistic  character.  At  a  later  date,  with  the  call  of  Schelling 
to  Berlin  in  1841,  it  became  fashionable  to  speak  of  Hegelianism  as  a 

negative  philosophy  requiring  to  be  complemented  by  a  "  positive  " philosophy  which  would  give  reality  and  not  mere  ideas.  The  cry 
was  the  same  as  that  of  Krug  (q.v.),  asking  the  philosophers  who 
expounded  the  absolute  to  construe  his  pen.  It  was  the  cry  of  the 
Evangelical  school  for  a  personal  Christ  and  not  a  dialectical  Logos. 
The  claims  of  the  individual,  the  real,  material  and  historical  fact, 
it  was  said,  had  been  sacrificed  by  Hegel  to  the  universal,  the  ideal, 
the  spiritual  and  the  logical. 

There  was  a  truth  in  these  criticisms.  It  was  the  very  aim  of 
Hegelianism  to  render  fluid  the  fixed  phases  of  reality — to  show 
existence  not  to  be  an  immovable  rock  limiting  the  efforts  of  thought, 
but  to  have  thought  implicit  in  it,  waiting  for  release  from  its 
petrifaction.  Nature  was  no  longer,  as  with  Fichte,  to  be  a  mere 
spring-board  to  evoke  the  latent  powers  of  the  spirit.  Nor  was  it, 
as  in  Schelling's  earlier  system,  to  be  a  collateral  progeny  with 
mind  from  the  same  womb  of  indifference  and  identity.  Nature  and 
mind  in  the  Hegelian  system — the  external  and  the  spiritual  world 
— have  the  same  origin,  but  are  not  co-equal  branches.  The  natural 

world  proceeds  from  the  "  idea,"  the  spiritual  from  the  idea  and nature.  It  is  impossible,  beginning  with  the  natural  world,  to 
explain  the  mind  by  any  process  of  distillation  or  development, 
unless  consciousness  or  its  potentiality  has  been  there  from  the 
first.  Reality,  independent  of  the  individual  consciousness,  there 
must  be;  reality,  independent  of  all  mind,  is  an  impossibility.  At 
the  basis  of  all  reality,  whether  material  or  mental,  there  is  thought. 
But  the  thought  thus  regarded  as  the  basis  of  all  existence  is  not 
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consciousness  with  its  distinction  of  ego  and  non-ego.  It  is  rather 
the  stuff  of  which  both  mind  and  nature  are  made,  neither  extended 
as  in  the  natural  world,  nor  self-centred  as  in  mind.  Thought  in  its 
primary  form  is,  as  it  were,  thoroughly  transparent  and  absolutely 
fluid,  free  and  mutually  interpenetrable  in  every  part — the  spirit  in 
its  seraphic  scientific  life,  before  creation  had  produced  a  natural 
world,  and  thought  had  risen  to  independent  existence  in  the  social 
organism.  Thought  in  this  primary  form,  when  in  all  its  parts 
completed,  is  what  Hegel  calls  the  "  idea."  But  the  idea,  though fundamental,  is  in  another  sense  final,  in  the  process  of  the  world. 

history  of  philosophy  is  the  presupposition  of  logic,  or  the  three 
branches  of  philosophy  form  a  circle. 

The  exposition  or  constitution  of  the  "  idea  "  is  the  work  of  the 
Logic.  As  the  total  system  falls  into  three  parts,  so  every  part  of 

the  system  follows  the  triadic  law.  Every  truth,  every 
reality,  has  three  aspects  or  stages;  it  is  the  unification  of 

two  contradictory  elements,  of  two  partial  aspects  of  truth  which  are 
not  merely  contrary,  like  black  and  white,  but  contradictory,  like 
same  and  different.  The  first  step  is  a  preliminary  affirmation  and 
unification,  the  second  a  negation  and  differentiation,  the  third  a  final 
synthesis.  For  example,  the  seed  of  the  plant  is  an  initial  unity  of 
life,  which  when  placed  in  its  proper  soil  suffers  disintegration  into  its 
constitutents,  and  yet  in  virtue  of  its  vital  unity  keeps  these  divergent 
elements  together,  and  reappears  as  the  plant  with  its  members  in 
organic  union.  Or  again,  the  process  of  scientific  induction  is  a 
threefold  chain;  the  original  hypothesis  (the  first  unification  of  the 
fact)  seems  to  melt  away  when  confronted  with  opposite  facts,  and 
yet  no  scientific  progress  is  possible  unless  the  stimulus  of  the 
original  unification  is  strong  enough  to  clasp  the  discordant  facts 
ana  establish  a  reunification.  Thesis,  antithesis  and  synthesis,  a 
Fichtean  formula,  is  generalized  by  Hegel  into  the  perpetual  law  of 
thought. 

In  what  we  may  call  their  psychological  aspect  these  three  stages 
are  known  as  the  abstract  stage,  or  that  of  understanding  (Verstand), 
the  dialectical  stage,  or  that  of  negative  reason,  and  the  speculative 
stage,  or  that  of  positive  reason  (Vernunft).  The  first  of  these 
attitudes  taken  alone  is  dogmatism;  the  second,  when  similarly 
isolated,  is  scepticism ;  the  third,  when  unexplained  by  its  elements, 
is  mysticism.  Thus  Hegelianism  reduces  dogmatism,  scepticism 
and  mysticism  to  factors  in  philosophy.  The  abstract  or  dogmatic 
thinker  believes  his  object  to  be  one,  simple  and  stationary,  and 
intelligible  apart  from  its  surrounding.  He  speaks,  e.g.,  as  if  species 
and  genera  were  fixed  and  unchangeable;  and  fixing  his  eye  on 
the  ideal  forms  in  their  purity  and  self-sameness,  he  scorns  the 
phenomenal  world,  whence  this  identity  and  persistence  are  absent. 
The  dialectic  of  negative  reason  rudely  dispels  these  theories. 
Appealing  to  reality  it  shows  that  the  identity  and  permanence  of 
forms  are  contradicted  by  history;  instead  of  unity  it  exhibits 
multiplicity,  instead  of  identity  difference,  instead  of  a  whole,  only 
parts.  Dialectic  is,  therefore,  a  dislocating  power;  it  shakes  the 
solid  structures  of  material  thought,  and  exhibits  the  instability 
latent  in  such  conceptions  of  the  world.  It  is  the  spirit  of  progress 
and  change,  the  enemy  of  convention  and  conservatism;  it  is 
absolute  and  universal  unrest.  In  the  realm  of  abstract  thought 
these  transitions  take  place  lightly.  In  the  worlds  of  nature  and 
mind  they  are  more  palpable  and  violent.  So  far  as  this  Hegel 
seems  on  the  side  of  revolution.  But  reason  is  not  negative  only; 
while  it  disintegrates  the  mass  or  unconscious  unity,  it  builds  up  a 
new  unity  with  higher  organization.  But  this  third  stage  is  the  place 
of  effort,  requiring  neither  the  surrender  of  the  original  unity  nor  the 
ignoring  of  the  diversity  afterwards  suggested.  The  stimulus  of 
contradiction  is  no  doubt  a  strong  one;  but  the  easiest  way  of  escap- 

ing it  is  to  shut  our  eyes  to  one  side  of  the  antithesis.  What  is 
required,  therefore,  is  to  readjust  our  original  thesis  in  such  a  way  as 
to  include  and  give  expression  to  both  the  elements  in  the  process. 
The  universe,  then,  is  a  process  or  development,  to  the  eye  of 

philosophy.  It  is  the  process  of  the  absolute — in  religious  language, 
the  manifestation  of  God.  In  the  background  of  all  the  absolute 
is  eternally  present;  the  rhythmic  movement  of  thought  is  the 
self-unfolding  of  the  absolute.  God  reveals  Himself  in  the  logical 
idea,  in  nature  and  in  mind;  but  mind  is  not  alike  conscious  of  its 
absoluteness  in  every  stage  of  development.  Philosophy  alone  sees 
God  revealing  Himself  in  the  ideal  orgarfism  of  thought  as  it  were  a 
possible  deity  prior  to  the  world  and  to  any  relation  between  God 
and  actuality;  in  the  natural  world,  as  a  series  of  materialized 
forces  and  forms  of  life;  and  in  the  spiritual  world  as  the  human  soul, 
the  legal  and  moral  order  of  society,  and  the  creations  of  art,  religion 
and  philosophy. 

This  introduction  of  the  absolute  became  a  stumbling-block  to 
Feuerbach  and  other  members  of  the  "  Left."  They  rejected  as  an 
illegitimate  interpolation  the  eternal  subject  of  development,  and, 
instead  of  one  continuing  God  as  the  subject  of  all  the  predicates 
by  which  in  the  logic  the  absolute  is  defined,  assumed  only  a  series 
of  ideas,  products  of  philosophic  activity.  They  denied  the  theo- 

logical value  of  the  logical  forms — the  development  of  these  forms 
being  in  their  opinion  due  to  the  human  thinker,  not  to  a  self- 
revealing  absolute.  Thus  they  made  man  the  creator  of  the  absolute. 

But  with  this  modification  on  the  system  another  necessarily 
followed;  a  mere  logical  series  could  not  create  nature.  And  thus 
the  material  universe  became  the  real  starting-point.  Thought 
became  only  the  result  of  organic  conditions — subjective  and  human; 
and  the  system  of  Hegel  was  no  longer  an  idealization  of  religion, 
but  a  naturalistic  theory  with  a  prominent  and  peculiar  logic. 

The  logic  of  Hegel  is  the  only  rival  to  the  logic  of  Aristotle.  What 
Aristotle  did  for  the  theory  of  demonstrative  reasoning,  Hegel 
attempted  to  do  for  the  whole  of  human  knowledge.  His  logic  is 
an  enumeration  of  the  forms  or  categories  by  which  our  experience 
exists.  It  carried  out  Kant's  doctrine  of  the  categories  as  a  priori 
synthetic  principles,  but  removed  the  limitation  by  which  Kant 
denied  them  any  constitutive  value  except  in  alliance  with  ex- 

perience. According  to  Hegel  the  terms  in  which  thought  exhibits 
itself  are  a  system  of  their  own,  with  laws  and  relations  which 
reappear  in  a  less  obvious  shape  in  the  theories  of  nature  and  mind. 
Nor  are  they  restricted  to  the  small  number  which  Kant  obtained 
by  manipulating  the  current  subdivision  of  judgments.  But  all 
forms  by  which  thought  holds  sensations  in  unity  (the  formative  or 
synthetic  elements  of  language)  had  their  place  assigned  in  a  system 
where  one  leads  up  to  and  passes  over  into  another. 

The  fact  which  ordinary  thought  ignores,  and  of  which  ordinary 
logic  therefore  provides  no  account,  is  the  presence  of  gradation  and 
continuity  in  the  world.  The  general  terms  of  language  simplify 
the  universe  by  reducing  its  variety  of  individuals  to  a  few  forms, 
none  of  which  exists  simply  and  perfectly.  The  method  of  the 
understanding  is  to  divide  and  then  to  give  a  separate  reality  to 

what  it  has  thus  distinguished.  It  is  part  of  Hegel's  plan  to  remedy this  one-sided  character  of  thought,  by  laying  bare  the  gradations 
of  ideas.  He  lays  special  stress  on  the  point  that  abstract  ideas 
when  held  in  their  abstraction  are  almost  interchangeable  with 
their  opposites — that  extremes  meet,  and  that  in  every  true  and concrete  idea  there  is  a  coincidence  of  opposites. 

The  beginning  of  the  logic  is  an  illustration  of  this.  The  logical 
idea  is  treated  under  the  three  heads  of  being  (Seyn),  essence  (Wesen) 
and  notion  (Begriff).  The  simplest  term  of  thought  is  being;  we 
cannot  think  less  about  anything  than  when  we  merely  say  that  it  is. 

Being — the  abstract  "  is  " — is  nothing  definite,  and  nothing  at  least  is. 
Being  and  not  being  are  thus  declared  identical — a  proposition  which 
in  this  unqualified  shape  was  to  most  people  a  stumbling-block  at 
the  very  door  of  the  system.  Instead  of  the  mere  "  is  "  which  is  as 
yet  nothing,  we  should  rather  say  "  becomes,"  and  as  "  becomes  " 
always  implies  "  something,"  we  have  determinate  being — "  a 
being  "  which  in  the  next  stage  of  definiteness  becomes  "  one."  And 
in  this  way  we  pass  on  to  the  quantitative  aspects  of  being. 

The  terms  treated  under  the  first  head,  in  addition  to  those  already 
mentioned,  are  the  abstract  principles  of  quantity  and  number,  and 
their  application  in  measure  to  determine  the  limits  of  being.  Under 
the  title  of  essence  are  discussed  those  pairs  of  correlative  terms  which 
are  habitually  employed  in  the  explanation  of  the  world — such  as 
law  and  phenomenon,  cause  and  effect,  reason  and  consequence, 
substance  and  attribute.  Under  the  head  of  notion  are  considered, 
firstly,  the  subjective  forms  of  conception,  judgment  and  syllogism; 
secondly,  their  realization  in  objects  as  mechanically,  chemically 
or  teleologically  constituted;  and  thirdly,  the  idea  first  of  life,  and 
next  of  science,  as  the  complete  interpenetration  of  thought  and 
objectivity.  The  third  part  of  logic  evidently  is  what  contains  the 
topics  usually  treated  in  logic-books,  though  even  here  the  province 
of  logic  in  the  ordinary  sense  is  exceeded.  The  first  two  divisions — 
the  objective  logic  " — are  what  is  usually  called  metaphysics. The  characteristic  of  the  system  is  the  gradual  way  in  which  idea  is 
linked  to  idea  so  as  to  make  the  division  into  chapters  only  an  arrange- 

ment of  convenience.  The  judgment  is  completed  in  the  syllogism ; 
the  syllogistic  form  as  the  perfection  of  subjective  thought  passes  into 
objectivity,  where  it  first  appears  embodied  in  a  mechanical  system; 
and  the  teleological  object,  in  which  the  members  are  as  means  and 
end,  leads  up  to  the  idea  of  life,  where  the  end  is  means  and  means 
end  indissolubly  till  death.  In  some  cases  these  transitions  may 
be  unsatisfactory  and  forced ;  it  is  apparent  that  the  linear  develop- 

ment from  "  being  "  to  the  "  idea  '  is  got  by  transforming  into  a 
logical  order  the  sequence  that  has  roughly  prevailed  in  philosophy 
from  the  Eleatics ;  cases  might  be  quoted  where  the  reasoning  seems 
a  play  upon  words;  and  it  may  often  be  doubted  whether  certain 
ideas  dp  not  involve  extra-logical  considerations.  The  order  of  the 
categories  is  in  the  main  outlines  fixed;  but  in  the  minor  details 
much  depends  upon  the  philosopher,  who  has  to  fill  in  the  gaps 
between  ideas,  with  little  guidance  from  the  data  of  experience,  and 
to  assign  to  the  stages  of  development  names  which  occasionally 
deal  hardly  with  language.  The  merit  of  Hegel  is  to  have  indicated 
and  to  a  large  extent  displayed  the  filiation  and  mutual  limitation 
of  pur  forms  of  thought;  to  have  arranged  them  in  the  order  of 
their  comparative  capacity  to  give  a  satisfactory  expression  to  truth 
in  the  totality  of  its  relations;  and  to  have  broken  down  the  partition 
which  _in  Kant  separated  the  formal  logic  from  the  transcendental 
analytic,  as  well  as  the  general  disruption  between  logic  and  meta- 
physic.  It  must  at  the  same  time  be  admitted  that  much  of  the 
work  of  weaving  the  terms  of  thought,  the  categories,  into  a  system 
has  a  hypothetical  and  tentative  character,  and  that  Hegel  has 
rather  pointed  out  the  path  which  logic  must  follow,  viz.  a  criticism 
of  the  terms  of  scientific  and  ordinary  thought  in  their  filiation 
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and  interdependence,  than  himself  in  every  case  kept  to  the  right 
way.  The  day  for  a  fuller  investigation  of  this  problem  will  partly 
depend  upon  the  progress  of  the  study  of  language  in  the  direction 
marked  out  by  W.  von  Humboldt. 

The  Philosophy  of  Nature  starts  with  the  result  of  the  logical 
development,  with  the  full  scientific  "  idea."  But  the  relations  of 
Philo-  pure  thought,  losing  their  inwardness,  appear  as  relations 
sophyol  °*  sPace  ar"d  time;  the  abstract  development  of  thought 
aatun.  appears  as  matter  and  movement.  Instead  of  thought,  we 

have  perception ;  instead  of  dialectic,  gravitation ;  instead 
of  causation,  sequence  in  time.  The  whole  falls  under  the  three 

heads  of  mechanics,  physics  and  "  organic  " — the  content  under  each varying  somewhat  in  the  three  editions  of  the  Encyklopddie.  The 
first  treats  of  space,  time,  matter,  movement ;  and  in  the  solar  system 
we  have  the  representation  of  the  idea  in  its  general  and  abstract 
material  form.  Under  the  head  of  physics  we  have  the  theory  of 
the  elements,  of  sound,  heat  and  cohesion,  and  finally  of  chemical 
affinity — presenting  the  phenomena  of  material  change  and  inter- 

change in  a  series  of  special  forces  which  generate  the  variety  of  the 

life  of  nature.  Lastly,  under  the  head  of  "  organic,"  come  geology, 
botany  and  animal  physiology — presenting  the  concrete  results  of 
these  processes  in  the  three  kingdoms  of  nature. 

The  charges  of  superficial  analogies,  so  freely  urged  against  the 
"  Natur-philosophie  "  by  critics  who  forget  the  impulse  it  gave  to 
physical  research  by  the  identification  of  forces  then  believed  to  be 
radically  distinct,  do  not  particularly  affect  Hegel.  But  in  general 
it  may  be  said  that  he  looked  down  upon  the  mere  natural  world. 
The  meanest  of  the  fancies  of  the  mind  and  the  most  casual  of  its 
whims  he  regarded  as  a  better  warrant  for  the  being  of  God  than 
any  single  object  of  nature.  Those  who  supposed  astronomy  to 
inspire  religious  awe  were  horrified  to  hear  the  stars  compared  to 
eruptive  spots  on  the  face  of  the  sky.  Even  in  the  animal  world, 
the  highest  stage  of  nature,  he  saw  a  failure  to  reach  an  independent 
and  rational  system  of  organization;  and  its  feelings  under  the 
continuous  violence  and  menaces  of  the  environment  he  described 
as  insecure,  anxious  and  unhappy. 

His  point  of  view  was  essentially  opposed  to  the  current  views  of 
science.  To  metamorphosis  he  only  allowed  a  logical  value,  as 
explaining  the  natural  classification;  the  only  real,  existent  meta- 

morphosis he  saw  in  the  development  of  the  individual  from  its 
embryonic  stage.  Still  more  distinctly  did  he  contravene  the  general 

tendency  of  scientific  explanation.  "  It  is  held  the  triumph  of science  to  recognize  in  the  general  process  of  the  earth  the  same 
categories  as  are  exhibited  in  the  processes  of  isolated  bodies.  This 
is,  however,  an  application  of  categories  from  a  field  where  the 
conditions  are  finite  to  a  sphere  in  which  the  circumstances  are 
infinite."  In  astronomy  he  depreciates  the  merits  of  Newton  and 
elevates  Kepler,  accusing  Newton  particularly,  a  propos  of  the 
distinction  of  centrifugal  and  centripetal  forces,  of  leading  to  a 
confusion  between  what  is  mathematically  to  be  distinguished  and 
what  is  physically  separate.  The  principles  which  explain  the  fall  of 
an  apple  will  not  do  for  the  planets.  As  to  colour,  he  follows  Goethe, 

and  uses  strong  language  against  Newton's  theory,  for  the  barbarism of  the  conception  that  light  is  a  compound,  the  incorrectness  of  his 
observations,  &c.  In  chemistry,  again,  he  objects  to  the  way  in 
which  all  the  chemical  elements  are  treated  as  on  the  same  level. 
The  third  part  of  the  system  is  the  Philosophy  of  Mind.  Its 

three  divisions  are  the  "  subjective  mind  "  (psychology),  the  "  ob- 
jective mind "  (philosophic  jurisprudence,  moral  and 

political  philosophy)  and  the  "  absolute  mind  "  (the 
philosophy  of  art,  religion  and  philosophy).  The  subjects 
of  the  second  and  third  divisions  have  been  treated  by 

Hegel  with  great  detail.  The  "  objective  mind  "  is  the 
topic  of  the  Rechts-Philosophie,  and  of  the  lectures  on  the 

Philosophy  of  History;  while  on  the  "absolute  mind"  we  have the  lectures  on  Aesthetic,  on  the  Philosophy  of  Religion  and  on  the 
History  of  Philosophy — in  short,  more  than  one-third  of  his  works. 

The  purely  psychological  branch  of  the  subject  takes  up  half  of 
the  space  allotted  to  Geist  in  the  Encyklopddie.  It  falls  under 
the  three  heads  of  anthropology,  phenomenology  and  psychology 
proper.  Anthropology  treats  of  the  mind  in  union  with  the  body 
— of  the  natural  soul — and  discusses  the  relations  of  the  soul  with 
the  planets,  the  races  of  mankind,  the  differences  of  age,  dreams, 
animal  magnetism,  insanity  and  phrenology.  In  this  obscure  region 
it  is  rich  in  suggestions  and  rapprochements;  but  the  ingenuity  of 
these  speculations  attracts  curiosity  more  than  it  satisfies  scientific 
inquiry.  In  the  Phenomenology  consciousness,  self-consciousness and  reason  are  dealt  with.  The  title  of  the  section  and  the  contents 
recall,  though  with  some  important  variations,  the  earlier  half  of  his 
first  work;  only  that  here  the  historical  background  on  which  the 
stages  in  the  development  of  the  ego  were  represented  has  dis- 

appeared. Psychology,  in  the  stricter  sense,  deals  with  the  various 
forms  of  theoretical  and  practical  intellect,  such  as  attention,  memory, 
desire  and  will.  In  this  account  of  the  development  of  an  inde- 

pendent, active  and  intelligent  being  from  the  stage  where  man  like 
the  Dryad  is  a  portion  of  the  natural  life  around  him,  Hegel  has 
combined  what  may  be  termed  a  physiology  and  pathology  of  the 
mind — a  subject  far  wider  than  that  of  ordinary  psychologies,  and 
one  of  vast  intrinsic  importance.  It  is,  of  course,  easy  to  set  aside 
these  questions  as  unanswerable,  and  to  find  artificiality  in  the 
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arrangement.  Still  it  remains  a  great  point  to  have  even  attempted 
some  system  in  the  dark  anomalies  which  lie  under  the  normal 
consciousness,  and  to  have  traced  the  genesis  of  the  intellectual 
faculties  from  animal  sensitivity. 

The  theory  of  the  mind  as  objectified  in  the  institutions  of  law, 

the  family  and  the  state  is  discussed  in  the  "  Philosophy  of  Right." 
Beginning  with  the  antithesis  of  a  legal  system  and 
morality,  Hegel,  carrying  out  the  work  o?  Kant,  presents 
the  synthesis  of  these  elements  in  the  ethical  life  (Sittlich- 
keif)  of  the  family  and  the  state.  Treating  the  family  as 
an  instinctive  realization  of  the  moral  life,  and  not  as  the  result  of 
contract,  he  shows  how  by  the  means  of  wider  associations  due  to 
private  interests  the  state  issues  as  the  full  home  of  the  moral  spirit, 
where  intimacy  of  interdependence  is  combined  with  freedom  of 
independent  growth.  The  state  is  the  consummation  of  man  as 
finite;  it  is  the  necessary  starting-point  whence  the  spirit  rises  to  an 
absolute  existence  in  the  spheres  of  art,  religion  and  philosophy.  In 
the  finite  world  or  temporal  state,  religion,  as  the  finite  organization 
of  a  church,  is,  like  other  societies,  subordinate  to  the  state.  But 
on  another  side,  as  absolute  spirit,  religion,  like  art  and  philosophy, 
is  not  subject  to  the  state,  but  belongs  to  a  higher  region. 

The  political  state  is  always  an  individual,  and  the  relations  of 
these  states  with  each  other  and  the  "  world-spirit  "  of  which  they 
are  the  manifestations  constitute  the  material  of  history.  The 
Lectures  on  the  Philosophy  of  History,  edited  by  Cans  and  subse- 

quently by  Karl  Hegel,  is  the  most  popular  of  Hegel's  works.  The history  of  the  world  is  a  scene  of  judgment  where  one  people  and 
one  alone  holds  for  awhile  the  sceptre,  as  the  unconscious  instrument 
of  the  universal  spirit,  till  another  rises  in  its  place,  with  a  fuller 
measure  of  liberty  —  a  larger  superiority  to  the  bonds  of  natural 
and  artificial  circumstance.  Three  main  periods  —  the  Oriental, 
the  Classical  and  the  Germanic  —  in  which  respectively  the  single 
despot,  the  dominant  order,  and  the  man  as  man  possess  freedom 
—  constitute  the  history  of  the  world.  Inaccuracy  in  detail  and 
artifice  in  the  arrangement  of  isolated  peoples  are  inevitable  in 
such  a  scheme.  A  grayer  mistake,  according  to  some  critics,  is 
that  Hegel,  far  from  giving  a  law  of  progress,  seems  to  suggest  that 
the  history  of  the  world  is  nearing  an  end,  and  has  merely  reduced 
the  past  to  a  logical  formula.  The  answer  to  this  charge  is  partly 
that  such  a  law  seems  unattainable,  and  partly  that  the  idealistic 
content  of  the  present  which  philosophy  extracts  is  always  an 
advance  upon  actual  fact,  and  so  does  throw  a  light  into  the  future. 
And  at  any  rate  the  method  is  greater  than  Hegel's  employment  of  it. 

But  as  with  Aristotle  so  with  Hegel  —  beyond  the  ethical  and 
political  sphere  rises  the  world  of  absolute  spirit  in  art,  religion  and 
philosophy.  The  psychological  distinction  between  the 
three  forms  is  that  sensuous  perception  (Anschauung) 
is  the  organon  of  the  first,  presentative  conception 
(  Vorstellung)  of  the  second  and  free  thought  of  the  third. 
The  work  of  art,  the  first  embodiment  of  absolute  mind, 
shows  a  sensuous  conformity  between  the  idea  and  the 
reality  in  which  it  is  expressed.  The  so-called  beauty  of  nature  is 
for  Hegel  an  adventitious  beauty.  The  beauty  of  art  is  a  beauty  born 
in  the  spirit  of  the  artist  and  born  again  in  the  spectator;  it  is  not 
like  the  beauty  of  natural  things,  an  incident  of  their  existence,  but 
is  "  essentially  a  question,  an  address  to  a  responding  breast,  a  call 
to  the  heart  and  spirit."  The  perfection  of  art  depends  on  the  degree 
of  intimacy  in  which  idea  and  form  appear  worked  into  each  other. 
From  the  different  proportion  between  the  idea  and  the  shape  in 
which  it  is  realized  arise  three  different  forms  of  art.  When  the  idea, 
itself  indefinite,  gets  no  further  than  a  struggle  and  endeavour  for 
its  appropriate  expression,  we  have  the  symbolic,  which  is  the 
Oriental,  form  of  art,  which  seeks  to  compensate  its  imperfect  ex- 

pression by  colossal  and  enigmatic  structures.  In  the  second  or 
classical  form  of  art  the  idea  of  humanity  finds  an  adequate  sensuous 
representation.  But  this  form  disappears  with  the  decease  of  Greek 
national  life,  and  on  its  collapse  follows  the  romantic,  the  third  form 
of  art;  where  the  harmony  of  form  and  content  again  grows  de- 

fective, because  the  object  of  Christian  art  —  the  infinite  spirit  —  is  a 
theme  too  high  for  art.  Corresponding  to  this  division  is  the  classi- 

fication of  the  single  arts.  First  comes  architecture  —  in  the  main, 
symbolic  art;  then  sculpture,  the  classical  art  par  excellence;  they 
are  found,  however,  in  all  three  forms.  Painting  and  music  are  the 
specially  romantic  arts.  Lastly,  as  a  union  of  painting  and  music 
comes  poetry,  where  the  sensuous  element  is  more  than  ever  sub- 

ordinate to  the  spirit. 
The  lectures  on  the  Philosophy  of  Art  stray  largely  into  the  next 

sphere  and  dwell  with  zest  on  the  close  connexion  of  art  and  religion  ; 
and  the  discussion  of  the  decadence  and  rise  of  religions,  of  the 
aesthetic  qualities  of  Christian  legend,  of  the  age  of  chivalry,  &c., 
make  the  Asthetik  a  book  of  varied  interest. 

The  lectures  on  the  Philosophy  of  Religion,  though  unequal  in 
their  composition  and  belonging  to  different  dates,  serve  to  exhibit 
the  vital  connexion  of  the  system  with  Christianity.  Religion,  like 
art,  is  inferior  to  philosophy  as  an  exponent  of  the  harmony  between 
man  and  the  absolute.  In  it  the  absolute  exists  as  the  poetry  and 
music  of  the  heart,  in  the  inwardness  of  feeling.  Hegel  after  ex- 

pounding the  nature  of  religion  passes  on  to  discuss  its  historical 
phases,  but  in  the  immature  state  of  religious  science  falls  into 
several  mistakes.  At  the  bottom  of  the  scale  of  nature-worships  he 
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places  the  religion  of  sorcery.  The  gradations  which  follow  are 
apportioned  with  some  uncertainty  amongst  the  religions  of  the 
East.  With  the  Persian  religion  of  light  and  the  Egyptian  of 
enigmas  we  pass  to  those  faiths  where  Godhead  takes  the  form  of 
a  spiritual  individuality,  i.e.  to  the  Hebrew  religion  (of  sublimity), 
the  Greek  (of  beauty)  and  the  Roman  (of  adaptation).  Last  comes 
absolute  religion,  in  which  the  mystery  of  the  reconciliation  between 
God  and  man  is  an  open  doctrine.  This  is  Christianity,  in  which 
God  is  a  Trinity,  because  He  is  a  spirit.  The  revelation  of  this 
truth  is  the  subject  of  the  Christian  Scriptures.  For  the  Son  of 
God,  in  the  immediate  aspect,  is  the  finite  world  of  nature  and 
man,  which  far  from  being  at  one  with  its  Father  is  originally  in 
an  attitude  of  estrangement.  The  history  of  Christ  is  the  visible 
reconciliation  between  man  and  the  eternal.  With  the  death  of 

Christ  this  union,  ceasing  to  be  a  mere  fact,  becomes  a  vital  idea — 
the  Spirit  of  God  which  dwells  in  the  Christian  community. 

The  lectures  on  the  History  of  Philosophy  deal  disproportionately 
with  the  various  epochs,  and  in  some  parts  date  from  the  beginning 

of  Hegel's  career.  In  trying  to  subject  history  to  the  order  of  logic 
they  sometimes  misconceive  the  filiation  of  ideas.  But  they  created 
the  history  of  philosophy  as  a  scientific  study.  They  showed  that 
a  philosophical  theory  is  not  an  accident  or  whim,  but  an  exponent 
of  its  age  determined  by  its  antecedents  and  environments,  and 
handing  on  its  results  to  the  future.  (W.  W. ;  X.) 

Hegelianism  in  England.— On  the  continent  of  Europe  the  direct 
influence  of  Hegelianism  was  comparatively  short-lived.  This  was 
due  among  other  causes  to  the  direction  of  attention  to  the  rising 
science  of  psychology,  partly  to  the  reaction  against  the  speculative 
method.  In  England  and  Scotland  it  had  another  fate.  Both  in 

theory  and  practice  it  here  seemed  to  supply  precisely  the  counter- 
active to  prevailing  tendencies  towards  empiricism  and  individualism 

that  was  required.  In  this  respect  it  stood  to  philosophy  in  some- 
what the  same  relation  that  the  influence  of  Goethe  stood  to  litera- 

ture. This  explains  the  hold  which  it  had  obtained  upon  both 
English  and  Scottish  thought  soon  after  the  middle  of  the  igth  cen- 

tury. The  first  impulse  came  from  J.  F.  Ferrier  and  J.  H.  Stirling 
in  Edinburgh,  and  B.  Jowett  in  Oxford.  Already  in  the  seventies 
there  was  a  powerful  school  of  English  thinkers  under  the  lead  of 
Edward  Caird  and  T.  H.  Green  devoted  to  the  study  and  exposition 
of  the  Hegelian  system.  With  the  general  acceptance  of  its  main 
principle  that  the  real  is  the  rational,  there  came  in  the  eighties  a 
more  critical  examination  of  the  precise  meaning  to  be  attached  to 
it  and  its  bearing  on  the  problems  of  religion.  The  earlier  Hegelians 

had  interpreted  it  in  the  sense  that  the  world  in  its'  ultimate  essence 
was  not  only  spiritual  but  self-conscious  intelligence  whose  nature 
was  reflected  inadequately  but  truly  in  the  finite  mind.  They  thus 
seemed  to  come  forward  in  the  character  of  exponents  rather  than 
critics  of  the  Western  belief  in  God,  freedom  and  immortality.  As 
time  went  on  it  became  obvious  that  without  departure  from  the 

spirit  of  idealism  Hegel's  principle  was  susceptible  of  a  different 
interpretation.  Granted  that  rationality  taken  in  the  sense  of  inner 
coherence  and  self-consistency  is  the  ultimate  standard  of  truth 
and  reality,  does  self-consciousness  itself  answer  to  the  demands  of 
this  criterion?  If  not,  are  we  not  forced  to  deny  ultimate  reality 
to  personality  whether  human  or  divine?  The  question  was 

definitely  raised  in  F.  H.  Bradley's  Appearance  and  Reality  (1893; 
2nd  ed.,  1897)  and  answered  in  the  negative.  The  completeness  and 

self-consistency  which  our  ideal  requires  can  be  realized  only  in  a 
form  of  being  in  which  subject  and  object,  will  and  desire,  no  longer 
stand  as  exclusive  opposites,  from  which  it  seemed  at  once  to  follow 
that  the  finite  self  could  not  be  a  reality  nor  the  infinite  reality  a  self. 
On  this  basis  Bradley  developed  a  theory  of  the  Absolute  which,  while 
not  denying  that  it  must  be  conceived  of  spiritually,  insisted  that  its 
spirituality  is  of  a  kind  that  finds  no  analogy  in  our  self-conscious 

experience.  More  recently  J.  M.  E.  McTaggart's  Studies  in  Hegelian 
Dialectic  (1896),  Studies  in  Hegelian  Cosmology  (1901)  and  Some 
Dogmas  of  Religion  (1906)  have  opened  a  new  chapter  in  the  inter- 

pretation of  fiegelianism.  Truly  perceiving  that  1;he  ultimate 
metaphysical  problem  is,  here  as  ever,  the  relation  of  the  One  and  the 
Many,  McTaggart  starts  with  a  definition  of  the  ideal  in  which  our 
thought  upon  it  can  come  to  rest.  He  finds  it  where  (a)  the  unity  is 
for  each  individual,  (6)  the  whole  nature  of  the  individual  is  to  be 
lor  the  unity.  It  follows  from  such  a  conception  of  the  relation  that 
the  whole  cannot  itself  be  an  individual  apart  from  the  individuals 
in  whom  it  is  realized,  in  other  words,  the  Absolute  cannot  be  a 
Person.  But  for  the  same  reason — viz.  that  in  it  first  and  in  it  alone 
this  condition  is  realized — the  individual  soul  must  be  held  to  be  an 
ultimate  reality  reflecting  in  its  inmost  nature,  like  the  monad  of 
Leibniz,  the  complete  fulness  and  harmony  of  the  whole.  In  reply 

to  Bradley's  argument  for  the  unreality  of  the  self,  Hegel  is  inter- 
preted as  meaning  that  the  opposition  between  self  and  not-self  on 

which  it  is  founded  is  one  that  is  self-made  and  in  being  made  is 
transcended.  The  fuller  our  knowledge  of  reality  the  more  does 
the  object  stand  out  as  an  invulnerable  system  of  ordered  parts, 
but  the  process  by  which  it  is  thus  set  in  opposition  to  the  subject 
is  also  the  process  by  which  we  understand  and  transform  it  into  the 
substance  of  our  own  thought.  From  this  position  further  conse- 

quences followed.  Seeing  that  the  individual  soul  must  thus  be 
taken  to  stand  in  respect  to  its  inmost  essence  in  complete  har- 

mony with  the  whole,  it  must  eternally  be  at  one  with  itself:  all 

change  must  be  appearance.  Seeing,  moreover,  that  it  is,  and  is 
maintained  in  being,  by  a  fixed  relation  to  the  Absolute,  it  cannot 
fail  of  immortality.  No  pantheistic  theory  of  an  eternal  substance 
continuously  expressing  itself  in  different  individuals  who  fall  back 
into  its  being  like  drops  into  the  ocean  will  here  be  sufficient.  The 

ocean  is  the  drops.  '  The  Absolute  requires  each  self  not  to  make 
up  a  sum  or  to  maintain  an  average  but  in  respect  of  the  self's  special 
and  unique  nature."  Finally  as  it  cannot  cease,  neither  can  the 
individual  soul  have  had  a  beginning.  Pre-existence  is  as  necessary 
and  certain  as  a  future  life.  If  memory  is  lacking  as  a  link  between 
the  different  lives,  this  only  shows  that  memory  is  not  of  the  sub- 

stance of  the  soul. 
In  view  of  these  differences  (amounting  almost  to  an  antinomy  of 

paradoxes)  in  interpretation,  it  is  not  surprising  to  find  that  recent 
years  have  witnessed  a  violent  reaction  in  some  quarters  against 
Hegelian  influence.  This  has  taken  the  direction  on  the  one  hand  of 
a  revival  of  realism  (see  METAPHYSICS),  on  the  other  of  a  new  form 
of  subjective  idealism  (see  PRAGMATISM).  As  yet  neither  of  these 
movements  has  shown  sufficient  coherence  or  stability  to  establish 
itself  as  a  rival  to  the  main  current  of  philosophy  in  England.  But 
they  have  both  been  urged  with  sufficient  ability  to  arrest  its  progress 
and  to  call  for  a  reconsideration  and  restatement  of  the  fundamental 

principle  of  idealist  philosophy  and  its  relation  to  the  fundamental 
problems  of  religion.  This  will  probably  be  the  main  work  of  the 
next  generation  of  thinkers  in  England  (see  IDEALISM). 
Among   Italian   Hegelians  are  A.  Vera,   Raffaele   Mariano  and 

B.  Spaventa  (1817-1883) ;  see  V.  de  Lucia,  L'Hegel  in  Italia  (1891). 
In  Sweden,  J.  J.  Borelius  of  Lund ;  in  Norway,  G.  V.  Lyng  (d.  1884), 
M.  J.  Monrad  (1816-1807)  and  G.  Kent  (d.  1892)  have  adopted 
Hegelianism ;  in  France,  P.  Leroux  and  P.  PreVost. 

BIBLIOGRAPHY. — Shortly  after  Hegel's  death  his  collected  works 
were  published  by  a  number  of  his  friends,  who  combined  for  the 
purpose.  They  appeared  in  eighteen  volumes  in  1832,  and  a  second 
edition  came  out  about  twelve  years  later.  Volumes  i.-viii.  contain 
the  works  published  by  himself;  the  remainder  is  made  up  of  his 
lectures  on  the  Philosophy  of  History,  Aesthetic,  the  Philosophy  of 
Religion  and  the  History  of  Philosophy,  besides  some  essays  and 
reviews,  with  a  few  of  his  letters,  and  the  Philosophical  Propaedeutic. 

For  his  life  see  K.  Rosenkranz,  Leben  Hegels  (Berlin,  1844) ; 
R.  R.  Haym,  Hegel  und  seine  Zeit  (Berlin,  1857);  K.  Kostlin,  Hegel 
in  philosophischer,  politischer  und  nationaler  Beziehung  (Tubingen, 
1870);  Rosenkranz,  Hegel  als  deutscher  National-Philosoph  (Berlin, 
1870),  and  his  Neue  Studien,  vol.  iv.  (Berlin,  1878);  Kuno  Fischer, 
Hegels  Leben  und  Werke. 

For  the  philosophy  see  A.  Ruge's  Aus  fruherer  Zeit,  vol.  iv. 
(Berlin,  1867);  Haym  (as  above);  F.  A.  Trendelenburg  (in  Logische 
Untersuchungen) ;  A.  L.  Kym  (Metaphysische  Untersuchungen)  and 
C.  Hermann  (Hegel  und  die  logische  Frage  and  other  works)  are 
noticeable  as  modern  critics.     Georges  Noel,  La  Logique  de  Hegel 
(Paris,     1897) ;    Aloys    Schmid,    Die    Entwickelungsgeschichte    der 
Hegelschen   Logik    (Regensburg,    1858).     Vera   has   translated   the 
Encyklopadie  into  French,  with  notes;  C.   Bernard,   the  Aslhelik. 

In  English  J.  Hutcheson  Stirling's  Secret  of  Hegel  (2  yols.,  London, 1865)  contains  a  translation  of  the  beginning  of  the  Wissenschaft  der 

Logik;  the  "Logic"  from  the  Encyklopadie  has  been  translated, 
with  Prolegomena,  by  W.  Wallace  (Oxford,  1874).     W.  Wallace  also 

translated  the  third  part  of  the  Encyklopadie  in  Hegel's  Philosophy 
of  Mind  (1894);  R.  B.  Haldane  the  History  of  Philosophy  (1896); 
E.  B.  Speirs,  lectures  on  the  Philosophy  of  Religion  (1895) ;  J.  Sibree, 
lectures  on  The  Philosophy  of  History  (1852);  B.  Bosanquet,  Philo- 

sophy of  Fine  Art,  Introduction  (1886);  W.  Hastie,  The  Philosophy 
of  Art  (1886);  S.  W.  Dyde,  The  Philosophy  of  Right  (1896).     Other 
recent  expositions  and  criticisms  in  addition  to  those  mentioned 

above  are  W.  T.  Harris,  Hegel's  Logic  (1890);  J.  B.  Baillie,  Origin 
and  Significance  of  Hegel's  Logic  (1901),  and  Outline  of  the  Idealistic 
Construction  of  Experience  (1906) ;  P.  Barth,  Die  Geschichtsphilosophie 
Hegels   (1890);  J.  A.   Marrast,  La  Philosophic  du  droit  de  Hegel 
(1869);  L.   Miraglia,   I  Principii  fondamentali  e  la  dottrina   etico- 
eiuridica  di  Hegel  (1873) ;  Hegel  s  Philosophy  of  the  State  and  History 
(Germ.   Phil.   Classics,   1887);  G.   Bolland,  Philosophic  des  Rechts 
(1902),  and  Hegels  Philosophic  der  Religion   (1901);  E.  Ott,  Die 

Religionsphilosophie  Hegels  (1904) ;  J.  M.  Sterrett,  Studies  in  Hegel's 
Philosophy  of  Religion  (1891);  M.  Ehrenhauss,  Hegels  Gottesbegriff 

(1880);  E.  Caird,  Hegel  (1880);  A.  Seth  Pringle-Pattison,  Hegelian- 
ism and  Personality  (1893) ;  Millicent  Mackenzie,  Hegel's  Educational 

Theory  and  Practice   (1909),   with  biographical  sketch;  J.   M.   E. 

McTaggart,  Commentary  on  Hegel's  Logic  (1910).       (J.  H.  Mu.) 
HEGEMON  OF  THASOS,  Greek  writer  of  the  old  comedy, 

nicknamed  <I>a./rij  from  his  fondness  for  lentils.  Hardly  anything 
is  known  of  him,  except  that  he  nourished  during  the  Pelopon- 
nesian  War.  According  to  Aristotle  (Poetics,  ii.  5)  he  was  the 
inventor  of  a  kind  of  parody;  by  slightly  altering  the  wording 
in  well-known  poems  he  transformed  the  sublime  into  the 
ridiculous.  When  the  news  of  the  disaster  in  Sicily  reached 
Athens,  his  parody  of  the  Gigantomachia  was  being  performed; 
it  is  said  that  the  audience  were  so  .amused  by  it  that,  instead  of 
leaving  to  show  their  grief,  they  remained  in  their  seats.  He 



208 HEGEMONY— HEIBERG 
was  also  the  author  of  a  comedy  called  Philinne  (Pkiline), 
written  in  the  manner  of  Eupolis  and  Cratinus,  in  which  he 

attacked  a  well-known  courtesan.  Athenaeus  (p.  698),  who 
preserves  some  parodic  hexameters  of  his,  relates  other  anecdotes 
concerning  him  (pp.  5,  108,  407). 

Fragments  in  T.  Kock,  Comicorum  Atticprum  fragmenta,  i.  (1880) ; 
B.  J.  Peltzer,  De  parodied  Graecorum  poesi  (1855). 

HEGEMONY  (Gr.  ̂ yejuoi/ta,  leadership,  from  fryeio-Qai,  to 
lead,  the  leadership  especially  of  one  particular  state  in  a  group 
of  federated  or  loosely  united  states.  The  term  was  first  applied 
in  Greek  history  to  the  position  claimed  by  different  individual 

city-states,  e.g.  by  Athens  and  Sparta,  at  different  times  to  a 
position  of  predominance  (primus  inter  pares)  among  other  equal 
states,  coupled  with  individual  autonomy.  The  reversion  of  this 
position  was  claimed  by  Macedon  (see  GREECE:  Ancient  History, 
and  DELIAN  LEAGUE). 
HEGESIAS  OF  MAGNESIA  (in  Lydia),  Greek  rhetorician  and 

historian,  flourished  about  300  B.C.  Strabo  (xiv.  648),  speaks 
of  him  as  the  founder  of  the  florid  style  of  composition  known  as 

"Asiatic"  (cf.  TIMAEUS).  Agatharchides,  Dionysius  of  Hali- 
carnassus  and  Cicero  all  speak  of  him  in  disparaging  terms, 

although  Varro  seems  to  have  approved  of  his  work.  He  pro- 
fessed to  imitate  the  simple  style  of  Lysias,  avoiding  long  periods, 

and  expressing  himself  in  short,  jerky  sentences,  without  modula- 
tion or  finish.  His  vulgar  affectation  and  bombast  made  his 

writings  a  mere  caricature  of  the  old  Attic.  Dionysius  describes 
his  composition  as  tinselled,  ignoble  and  effeminate.  It  is 
generally  supposed,  from  the  fragment  quoted  as  a  specimen  by 
Dionysius,  that  Hegesias  is  to  be  classed  among  the  writers  of 
lives  of  Alexander  the  Great.  This  fragment  describes  the 
treatment  of  Gaza  and  its  inhabitants  by  Alexander  after  its 
conquest,  but  it  is  possible  that  it  is  only  part  of  an  epideictic 
or  show-speech,  not  of  an  historical  work.  This  view  is  supported 
by  a  remark  of  Agatharchides  in  Photius  (cod.  250)  that  the 
only  aim  of  Hegesias  was  to  exhibit  his  skill  in  describing 
sensational  events. 

See  Cicero,  Brutus  83,  Orator  67,  69,  with  J.  E.  Sandys's  note,  ad AU.  xii.  6;  Dion.  Halic.  De  verborum  comp.  iv. ;  Aulus  Gellius  ix. 
4;  Plutarch,  Alexander,  3;  C.  W.  Miiller,  Scriptores  rerum  Alexandra 
Magni,  p.  138  (appendix  to  Didot  ed.  of  Arrian,  1846);  Norden, 
Die  antike  Kunstprosa  (1898);  J.  B.  Bury,  Ancient  Greek  Historians 

(1909),  pp.  169-172,  on  origin  and  development  of  "  Asiatic  "  style, 
with  example  from  Hegesias. 

HEGESIPPUS,  Athenian  orator  and  statesman,  nicknamed 

KpobjSuXos  ("  knot  "),  probably  from  the  way  in  which  he  wore 
his  hair.  He  lived  in  the  time  of  Demosthenes,  of  whose  anti- 
Macedonian  policy  he  was  an  enthusiastic  supporter.  In  343 
B.C.  he  was  one  of  the  ambassadors  sent  to  Macedonia  to  dis- 

cuss, amongst  other  matters,  the  restoration  of  the  island  of 
Halonnesus,  which  had  been  seized  by  Philip.  The  mission  was 
unsuccessful,  but  soon  afterwards  Philip  wrote  to  Athens,  offering 
to  resign  possession  of  the  island  or  to  submit  to  arbitration  the 
question  of  ownership.  In  reply  to  this  letter  the  oration  De 
Halonneso  was  delivered,  which,  although  included  among  the 
speeches  of  Demosthenes,  is  generally  considered  to  be  by 
Hegesippus.  Dionysius  of  Halicarnassus  and  Plutarch,  however, 
favour  the  authorship  of  Demosthenes. 

See  Demosthenes,  De  falsa  legatione  364,  447,  De  corona  250, 
Philippica  iii.  129;  Plutarch,  Demosthenes  17,  Apophthegmata, 
1870;  Dionysius  Halic.  ad  Ammaeum,  i. ;  Grote,  History  of  Greece, 
ch.  90. 

HEGESIPPUS  (fl.  A.D.  150-180),  early  Christian  writer,  was  of 
Palestinian  origin,  and  lived  under  the  Emperors  Antoninus  Pius, 
Marcus  Aurelius  and  Commodus.  Like  Aristo  of  Pella  he  belonged 
to  that  group  of  Judaistic  Christians  which,  while  keeping  the  law 
themselves,  did  not  attempt  to  impose  on  others  the  requirements 
of  circumcision  and  Sabbath  observance.  He  was  the  author  of 

a  treatise  (inrofivfi fiord)  in  five  books  dealing  with  such  subjects 
as  Christian  literature,  the  unity  of  church  doctrine,  paganism, 
heresy  and  Jewish  Christianity,  fragments  of  which  are  found  in 
Eusebius,  who  obtained  much  of  his  information  concerning  early 
Palestinian  church  history  and  chronology  from  this  source. 
Hegesippus  was  also  a  great  traveller,  and  like  many  other  leaders 

of  his  time  came  to  Rome  (having  visited  Corinth  on  the  way) 
about  the  middle  of  the  2nd  century.  His  journeyings  impressed 
him  with  the  idea  that  the  continuity  of  the  church  in  the  cities 
he  visited  was  a  guarantee  of  its  fidelity  to  apostolic  orthodoxy: 

"  in  each  succession  and  in  every  city,  the  doctrine  is  in  accordance 
with  that  which  the  Law  and  the  Prophets  and  the  Lord  [i.e  the 

Old  Testament  and  the  evangelical  tradition]  proclaim."  To 
illustrate  this  opinion  he  drew  up  a  list  of  the  Roman  bishops. 
Hegesippus  is  thus  a  significant  figure  both  for  the  type  of 
Christianity  taught  in  the  circle  to  which  he  belonged,  and  as 
accentuating  the  point  of  view  which  the  church  began  to  assume 
in  the  presence  of  a  developing  gnosticism. 

HEGESIPPUS,  the  supposed  author  of  a  free  Latin  adaptation 
of  the  Jewish  War  of  Josephus  under  the  title  De  hello  Judaico  et 
excidio  urbis  Hierosolymitanae.  The  seven  books  of  Josephus 
are  compressed  into  five,  but  much  has  been  added  from  the 
Antiquities  and  from  the  works  of  Roman  historians,  while  several 
entirely  new  speeches  are  introduced  to  suit  the  occasion.  Internal 
evidence  shows  that  the  work  could  not  have  been  written  before 

the  4th  century  A.D.  The  author,  who  is  undoubtedly  a  Christian, 
describes  it  in  his  preface  as  a  kind  of  revised  edition  of  Josephus. 
Some  authorities  attribute  it  to  Ambrose,  bishop  of  Milan  (340- 
397),  but  there  is  nothing  to  settle  the  authorship  definitely.  The 
name  Hegesippus  itself  appears  to  be  a  corruption  of  Josephus, 

through  the  stages  'IOJOTJTTOS,  losippus,  Egesippus,  Hegesippus, 
unless  it  was  purposely  adopted  as  reminiscent  of  Hegesippus,  the 
father  of  ecclesiastical  history  (2nd  century). 

Best  edition  by  C.  F.  Weber  and  J.  Caesar  (1864);  authorities 
in  E.  Schurer,  History  of  the  Jewish  People  (Eng.  trans.),  i.  99  seq. ; 
F.  Vogel,  De  Hegesippo,  qui  dicitur,  Josephi  interprete  (Erlangen, 1881). 

HEGIUS  [VON  HEEK],  ALEXANDER  (c.  1433-1498),  German 
humanist,  so  called  from  his  birthplace  Heek  in  Westphalia.  In 
his  youth  he  was  a  pupil  of  Thomas  a  Kempis,  at  that  time  canon 
of  the  convent  of  St  Agnes  at  Zwolle.  In  1474  he  settled  down  at 
Deventer  in  Holland,  where  he  either  founded  or  succeeded  to  the 
headship  of  a  school,  which  became  famous  for  the  number  of  its 
distinguished  alumni.  First  and  foremost  of  these  was  Erasmus; 
others  were  Hermann  von  dem  Busche,  the  missionary  of 
humanism,  Conrad  Goclenius  (Gockelen),  Conrad  Mutianus 
(Muth  von  Mudt)  and  pope  Adrian  VI.  Hegius  died  at  Deventer 
on  the  7th  of  December  1498.  His  writings,  consisting  of  short 
poems,  philosophical  essays,  grammatical  notes  and  letters, 
were  published  after  his  death  by  his  pupil  Jacob  Faber.  They 
display  considerable  knowledge  of  Latin,  but  less  of  Greek,  on  the 

value  of  which  he  strongly  insisted.  Hegius's  chief  claim  to  be 
remembered  rests  not  upon  his  published  works,  but  upon  his 
services  in  the  cause  of  humanism.  He  succeeded  in  abolishing 
the  old-fashioned  medieval  textbooks  and  methods  of  instruction, 
and  led  his  pupils  to  the  study  of  the  classical  authors  themselves. 
His  generosity  in  assisting  poor  students  exhausted  a  considerable 
fortune,  and  at  his  death  he  left  nothing  but  his  books  and 
clothes. 

See  D.  Reichling,  "  Beitrage  zur  Charakteristik  des  Alex.  Hegius," in  the  Monatsschrift  fur  Westdeutschland  (1877) ;  H.  Hamelmann, 
Opera  genealogico-historica  (1711);  H.  A.  Erhard,  Geschichte  des 
Wiederaufbluhens  wissenschaftticher  Bildung  (1826);  C.  Krafft  ancl 

W.  Crecelius,  "  Alexander  Hegius  und  seine  Schiller,"  from  the 
works  of  Johannes  Butzbach,  one  of  Hegius's  pupils,  in  Zeitschrift des  bergischen  Geschichtsvereins,  vii.  (Bonn,  1871). 

HEIBERG,  JOHAN  LUDVIG  (1791-1860),  Danish  poet  and 
critic,  son  of  the  political  writer  Peter  Andreas  Heiberg  (1758- 
1841),  and  of  the  famous  novelist,  afterwards  the  Baroness 
Gyllembourg-Ehrensvard,  was  born  at  Copenhagen  on  the  i4th 
of  December  1791.  In  1800  his  father  was  exiled  and  settled  in 

Paris,  where  he  was  employed  in  the  French  foreign  office,  retir- 
ing in  1817  with  a  pension.  His  political  and  satirical  writings 

continued  to  exercise  great  influence  over  his  fellow-countrymen. 
Johan  Ludvig  Heiberg  was  taken  by  K.  L.  Rahbek  and  his  wife 
into  their  house  at  Bakkehuset.  He  was  educated  at  the  uni- 

versity of  Copenhagen,  and  his  first  publication,  entitled  The 
Theatre  for  Marionettes  (1814),  included  two  romantic  dramas. 

This  was  followed  by  Christmas  Jokes  and  New  Year's  Tricks 
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(1816),  The  Initiation  of  Psyche  (1817),  and  The  Prophecy  of 
Tycho  Brahe,  a  satire  on  the  eccentricities  of  the  Romantic 
writers,  especially  on  the  sentimentality  of  Ingemann.  These 
works  attracted  attention  at  a  time  when  Baggesen,  Ohlen- 
schlager  and  Ingemann  possessed  the.  popular  ear,  and  were 
understood  at  once  to  be  the  opening  of  a  great  career.  In  1817 
Heiberg  took  his  degree,  and  in  1819  went  abroad  with  a  grant 
from  government.  He  proceeded  to  Paris,  and  spent  the  next 
three  years  there  with  his  father.  In  1822  he  published  his  drama 
of  Nina,  and  was  made  professor  of  the  Danish  language  at  the 

university  of  Kiel,  where  he  delivered  a  course  of  lectures,  com- 
paring the  Scandinavian  mythology  as  found  in  the  Edda  with 

the  poems  of  Ohlenschlager.  These  lectures  were  published  in 
German  in  1827. 

In  1825  Heiberg  came  back  to  Copenhagen  for  the  purpose  of 
introducing  the  vaudeville  on  the  Danish  stage.  He  composed  a 
great  number  of  these  vaudevilles,  of  which  the  best  known  are 
King  Solomon  and  George  the  Hatmaker  (1825);  April  Fools 
(1826);  A  Story  in  Rosenberg  Garden  (1827);  Kjoge  Huskors 
(1831);  The  Danes  in  Paris  (1833);  No  (1836);  and  Yes 
(1839).  He  took  his  models  from  the  French  theatre,  but  showed 
extraordinary  skill  in  blending  the  words  and  the  music;  but  the 
subjects  and  the  humour  were  essentially  Danish  and  even  topical. 
Meanwhile  he  was  producing  dramatic  work  of  a  more  serious 
kind;  in  1828  he  brought  out  the  national  drama  of  Eltierhoi; 
in  1830  The  Inseparables;  in  1835  the  fairy  comedy  of  The  Elves, 

a  dramatic  version  of  Tieck's  Elfin;  and  in  1838  Fata  Morgana, 
In  1841  Heiberg  published  a  volume  of  New  Poems  containing 

"  A  Soul  after  Death,"  a  comedy  which  is  perhaps  his  master- 
piece, "  The  Newly  Wedded  Pair,"  and  other  pieces.  He  edited 

from  1827  to  1830  the  famous  weekly,  the  Flyvende  Post  (The 

Flying  Post),  and  subsequently  the  Interimsblade  (1834-1837) 
and  the  Intelligensblade  (1842-1843).  In  his  journalism  he 
carried  on  his  warfare  against  the  excessive  pretensions  of  the 
Romanticists,  and  produced  much  valuable  and  penetrating 
criticism  of  art  and  literature.  In  1831  he  married  the  actress 

Johanne  Louise  Paetges  (1812-1890),  herself  the  author  of  some 

popular  vaudevilles.  Heiberg's  scathing  satires,  however,  made 
him  very  unpopular;  and  this  antagonism  reached  its  height 
when,  in  1845,  he  published  his  malicious  little  drama  of  The 
Nut  Crackers.  Nevertheless  he  became  in  1847  director  of  the 
national  theatre.  He  filled  the  post  for  seven  years,  working 
with  great  zeal  and  conscientiousness,  but  was  forced  by  intrigues 
from  without  to  resign  it  in  1854.  Heiberg  died  at  Bonderup, 
near  Ringsted,  on  the  25th  of  August  1860.  His  influence  upon 
taste  and  critical  opinion  was  greater  than  that  of  any  writer  of 
his  time,  and  can  only  be  compared  with  that  of  Holberg  in  the 
1 8th  century.  Most  of  the  poets  of  the  Romantic  movement  in 
Denmark  were  very  grave  and  serious;  Heiberg  added  the 
element  of  humour,  elegance  and  irony.  He  had  the  genius  of 
good  taste,  and  his  witty  and  delicate  productions  stand  almost 
unique  in  the  literature  of  his  country. 

The  poetical  works  of  Heiberg  were  collected,  in  n  vols.,  in  1861— 
1862,  and  his  prose  writings  (n  vols.)  in  the  same  year.  The  last 
volume  of  his  prose  works  contains  some  fragments  of  autobio- 

graphy. See  also  G.  Brandes,  Essays  (1889).  For  the  elder  Heiberg 
see  monographs  by  Thaarup  (1883)  and  by  Schwanenflugel  (1891). 

HEIDE,  a  town  of  Germany,  in  the  Prussian  province  of 
Schleswig-Holstein,  on  a  small  plateau  which  stands  between 
the  marshes  and  moors  bordering  the  North  Sea,  35  m.  N.N.W. 
of  Gliickstadt,  at  the  junction  of  the  railways  Elmshorn- 
Hvidding  and  Neumiinster-Tonning.  Pop. (1905),  8758.  Ithasan 
Evangelical  and  a  Roman  Catholic  church,  a  high-grade  school, 
and  tobacco  and  cigar  manufactories  and  breweries.  Heide  in 
1447  became  the  capital  of  the  Ditmarsh  peasant  republic,  but 
on  the  i3th  of  June  1559  it  was  the  scene  of  the  complete  defeat 
of  the  peasant  forces  by  the  Danes. 

HEIDEGGER,  JOHANN  HEINRICH  (1633-1698),  Swiss 
theologian,  was  born  at  Barentschweil,  in  the  canton  of  Zurich. 
Switzerland,  on  the  ist  of  July  1633.  He  studied  at  Marburg 
and  at  Heidelberg,  where  he  became  the  friend  of  J.  L.  Fabricius 

(1632-1696),  and  was  appointed  professor  extraordinarily  of 

Hebrew  and  later  of  philosophy.  In  1659  he  was  called  to 
Steinfurt  to  fill  the  chair  of  dogmatics  and  ecclesiastical  history, 
and  in  the  same  year  he  became  doctor  of  theology  of  Heidelberg. 
In  1660  he  revisited  Switzerland;  and,  after  marrying,  he 
travelled  in  the  following  year  to  Holland,  where  he  made  the 
acquaintance  of  Johannes  Cocceius.  He  returned  in  1665  to 
Zurich,  where  he  was  elected  professor  of  moral  philosophy. 
Two  years  later  he  succeeded  J.  H.  Hottinger  (1620-1667)  in 
the  chair  of  theology,  which  he  occupied  till  his  death  on  the 
1 8th  of  January  1698,  having  declined  an  invitation  in  1669 
to  succeed  J.  Cocceius  at  Leiden,  as  well  as  a  call  to  Groningen. 
Heidegger  was  the  principal  author  of  the  Formula  Consensus 
Helvetica  in  1675, which  wasdesigned  to  unite  the  SwissReformed 
churches,  but  had  an  opposite  effect.  W.  Gass  describes  him 
as  the  most  notable  of  the  Swiss  theologians  of  the  time. 

His  writings  are  largely  controversial,  though  without  being 
bitter,  and  are  in  great  part  levelled  against  the  Roman  Catholic 
Church.  The  chief  are  De  historia  sacra  patriarcharum  exercita- 
tiones  selectae  (1667-1671);  Dissertatio  de  Peregrinationibus 
religiosis  (1670);  De  ratione  studiorum,  opuscula  aurea,  &c. 
(1670);  Historia  papatus  (1684;  under  the  name  Nicander  von 
Hohenegg);  Manuductio  in  mam  concordiae  Protestantium 
ecclesiasticae  (1686);  Tumulus  concilii  Tridentini  (1690); 
Exercitationes  biblicae  (1700),  with  a  lifeof  the  author  prefixed; 
Corpus  theologiae  Christianae  (1700,  edited  by  J.  H.  Schweizer); 
Ethicae  Christianae  elementa  (1711);  and  lives  of  J.  H.  Hottinger 
(1667)  and  J.  L.  Fabricius  (1698).  His  autobiography  appeared 
in  1698,  under  the  title  Historia  vitae  J.  H,  Heideggeri. 

See  the  articles  in  Herzog-Hauck's  Realencyklopadie  and  the 
Allgemeine  deulsche  Biographic ;  and  cf.  W.  Gass,  Geschichte  der 
protestantischen  Dogmatik,  ii.  353  ff. 

HEIDELBERG,  a  town  of  Germany,  on  the  south  bank  of  the 
Neckar,  12  m.  above  its  confluence  with  the  Rhine,  13  m.  S.E. 

from  Mannheim  and  54  m.  from  Frankfort-on-Main  by  rail.  The 
situation  of  the  town,  lying  between  lofty  hills  covered  with 
vineyards  and  forests,  at  the  spot  where  the  rapid  Neckar  leaves 
the  gorge  and  enters  the  plain  of  the  Rhine,  is  one  of  great  natural 
beauty.  The  town  itself  consists  practically  of  one  long,  narrow 

street — the  Hauptstrasse — running  parallel  to  the  river,  from 
the  railway  station  on  the  west  to  the  Karlstor  on  the  east 
(where  there  is  also  a  local  station)  for  a  distance  of  2  m.  To 
the  south  of  this  is  the  Anlage,  a  pleasant  promenade  flanked  by 
handsome  villas  and  gardens,  leading  directly  to  the  centre  of 
the  place.  A  number  of  smaller  streets  intersect  the  Haupt- 

strasse at  right  angles  and  run  down  to  the  river, which  is  crossed 
by  two  fine  bridges.  Of  these,  the  old  bridge  on  the  east,  built 
in  1788,  has  a  fine  gateway  and  is  adorned  with  statues  of 
Minerva  and  the  elector  Charles  Theodore  of  the  Palatinate; 
the  other,  the  lower  bridge,  on  the  west,  built  in  1877,  connects 
Heidelberg  with  the  important  suburbs  of  Neuenheim  and 
Handschuchsheim.  Of  recent  years  the  town  has  grown  largely 
towards  the  west  on  both  sides  of  the  river;  but  the  additions 
have  been  almost  entirely  of  the  better  class  of  residences. 
Heidelberg  is  an  important  railway  centre,  and  is  connected  by 
trunk  lines  with  Frankfort,  Mannheim,  Karlsruhe,  Spires  and 
WUrzburg.  Electric  trams  provide  for  local  traffic,  and  there 
are  also  several  light  railways  joining  it  with  the  neighbouring 
villages.  Of  the  churches  the  chief  are  the  Protestant  Peters- 
kirche  dating  from  the  isth  century  and  restored  in  1873,  to 
the  door  of  which  Jerome  of  Prague  in  1460  nailed  his  theses; 
the  Heilige  Geist  Kirche  (Church  of  the  Holy  Ghost),  an  imposing 
Gothic  edifice  of  the  i5th  century;  the  Jesuitenkirche  (Roman 
Catholic),  with  a  sumptuously  decorated  interior,  and  the  new 
Evangelical  Christuskirche.  The  town  hall  and  the  university 

buildings,  dating  from  1712  and  restored  in  1886,  are  common- 
place erections;  but  to  the  south  of  the  Ludwigsplatz,  upon 

which  most  of  the  academical  buildings  lie,  stands  the  new 
university  library,  a  handsome  structure  of  pink  sandstone  in 
German  Renaissance  style.  In  addition  to  the  Ludwigsplatz 
with  its  equestrian  statue  of  the  emperor  William  I.  there  are 
other  squares  in  the  town,  among  them  being  the  Bismarckplatz 
with  a  statue  of  Bismarck,  and  the  Jubilaumsplatz. 
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The  chief  attraction  of  Heidelberg  is  the  castle,  which  over- 
hangs the  east  part  of  the  town.  It  stands  on  the  Jettenbiihl, 

a  spur  of  the  Konigsstuhl  (1800  ft.),  at  a  height  of  330  ft.  above 
the  Neckar.  Though  now  a  ruin,  yet  its  extent,  its  magnificence, 
its  beautiful  situation  and  its  interesting  history  render  it  by 
far  the  most  noteworthy,  as  it  certainly  is  the  grandest  and 
largest,  of  the  old  castles  of  Germany.  The  building  was  begun 
early  in  the  i3th  century.  The  elector  palatine  and  German 
king  Rupert  III.  (d.  1410)  greatly  improved  it,  and  built  the 

wing,  Ruprechtsbau  or  Rupert's  building,  that  bears  his  name. 
Succeeding  electors  further  extended  and  embellished  it  (see 

ARCHITECTURE,  Plate  VII.,  figs.  78-80);  notably  Otto  Henry 

"  the  Magnanimous  "  (d.  1559),  who  built  the  beautiful  early 
Renaissance  wing  known  as  the  Otto-Heinrichsbau  (1556-1559); 
Frederick  IV.,  for  whom  the  fine  late  Renaissance  wing  called 

the  Friedrichsbau  was  built  (1601-1607);  and  Frederick  V.,  the 
unfortunate  "  winter  king  "  of  Bohemia,  who  on  the  west  side 
added  the  Elisabethenbau  or  Englischebau  (1618),  named  after 
his  wife,  the  daughter  of  James  I.  of  Great  Britain  and  ancestress 

of  the  present  English  reigning  family.  In  1648,  at  the  peace  of 

Westphalia,  Heidelberg  was  given  back  to  Frederick  V.'s  son, 
Charles  Louis,  who  restored  the  castle  to  its  former  splendour. 

In  1688,  during  Louis  XIV. 's  invasion  of  the  Palatinate,  the 
castle  was  taken,  after  a  long  siege,  by  the  French,  who  blew 
part  of  it  up  when  they  found  they  could  not  hope  to  hold  it 
(March  2, 1689).  In  1693  it  was  again  captured  by  them  and  still 
further  wrecked.  Finally,  in  1764,  it  was  struck  by  lightning 
and  reduced  to  its  present  ruinous  condition. 

Apart  from  the  outworks,  the  castle  forms  an  irregular  square 
with  round  towers  at  the  angles,  the  principal  buildings  being 
grouped  round  a  central  courtyard,  the  entrance  to  which  is 
from  the  south  through  a  series  of  gateways.  In  this  courtyard, 
besides  the  buildings  already  mentioned,  are  the  oldest  parts 
of  the  castle,  the  so-called  Alte  Bau  (old  building)  and  the 
Bandhaus.  The  Friedrichsbau,  which  is  decorated  with  statues 
of  the  rulers  of  the  Palatinate,  was  elaborately  restored  and 
rendered  habitable  between  1897  and  1903.  Other  noteworthy 
objects  in  the  castle  are  the  fountain  in  the  courtyard,  decorated 

with  four  granite  columns  from  Charlemagne's  palace  at  Ingel- 
heim;  the  Elisabethentor,  a  beautiful  gateway  named  after  the 

English  princess;  the  beautiful  octagonal  bell-tower  at  the  N.E. 
angle;  the  ruins  of  the  Krautturm,  now  known  as  the  Gesprengte 
Turm,  or  blown-up  tower,  and  the  castle  chapel  and  the  museum 
of  antiquities  in  the  Friedrichsbau.  In  a  cellar  entered  from 
the  courtyard  is  the  famous  Great  Tun  of  Heidelberg.  This 

vast  vat  was  built  in  1751,  but  has  only  been  used  on  one  or 
two  occasions.  Its  capacity  is  49,000  gallons,  and  it  is  20  ft. 
high  and  31  ft.  long.  Behind  the  Friedrichsbau  is  the  Allan 
(1610),  or  castle  balcony,  from  which  is  obtained  a  view  of  great 
beauty,  extending  from  .the  town  beneath  to  the  heights  across 
the  Neckar  and  over  the  broad  luxuriant  plain  of  the  Rhine 
to  Mannheim  and  the  dim  contours  of  the  Hardt  Mountains 
behind.  On  the  terrace  of  the  beautiful  grounds  is  a  statue  of 
Victor  von  Scheffel,  the  poet  of  Heidelberg. 

The  university  of  Heidelberg  was  founded  by  the  elector 
Rupert  I.,  in  1385,  the  bull  of  foundation  being  issued  by  Pope 
Urban  VI.  in  that  year.  It  was  constructed  after  the  type  of 
Paris,  had  four  faculties,  and  possessed  numerous  privileges. 
Marselius  von  Inghen  was  its  first  rector.  The  electors  Frederick 
I.,  the  Victorious,  Philip  the  Upright  and  Louis  V.  respectively 
cherished  it.  Otto  Henry  gave  it  a  new  organization,  further 
endowed  it  and  founded  the  library.  At  the  Reformation  it 
became  a  stronghold  of  Protestant  learning,  the  Heidelberg 
catechism  being  drawn  up  by  its  theologians.  Then  the  tide 

turned.  Damaged  by  the  Thirty  Years'  War,  it  led  a  struggling 
existence  for  a  century  and  a  half.  A  large  portion  of  its  remain- 

ing endowments  was  cut  off  by  the  peace  of  Luneville  (1801). 

In  1803,  however,  Charles  Frederick,  grand-duke  of  Baden, 

raised  it  anew  and  reconstituted  it  under  the  name  of  "  Ruperto- 
Carola."  The  number  of  professors  and  teachers  is  at  present 
about  150  and  of  students  1700.  The  library  was  first  kept  in 
the  choir  of  the  Heilige  Geist  Kirche,  and  then  consisted  of 
3500  MSS.  In  1623  it  was  sent  to  Rome  by  Maximilian  I., 
duke  of  Bavaria,  and  stored  as  the  Bibliotheca  Palatina  in  the 
Vatican.  It  was  afterwards  taken  to  Paris,  and  in  1815  was 
restored  to  Heidelberg.  It  has  more  than  500,000  volumes, 
besides  4000  MSS.  Among  the  other  university  institutions 
are  the  academic  hospital,  the  maternity  hospital,  the  physio- 

logical institution,  the  chemical  laboratory,  the  zoological 
museum,  the  botanical  garden  and  the  observatory  on  the 
Konigsstuhl. 

The  other  educational  foundations  are  a  gymnasium,  a  modern 
and  a  technical  school.  There  is  a  small  theatre,  an  art  and 
several  other  scientific  societies.  The  manufactures  of  Heidelberg 
include  cigars,  leather,  cement,  surgical  instruments  and  beer, 
but  the  inhabitants  chiefly  support  themselves  by  supplying 
the  wants  of  a  large  and  increasing  body  of  foreign  permanent 
residents,  of  the  considerable  number  of  tourists  who  during 
the  summer  pass  through  the  town,  and  of  the  university 
students.  A  funicular  railway  runs  from  the  Korn-Markt  up 
to  the  level  of  the  castle  and  thence  to  the  Molkenkur  (700  ft. 
above  the  town).  The  town  is  well  lighted  and  is  supplied  with 
excellent  water  from  the  Wolfsbrunnen.  Pop.  (1885),  29,304; 

(1905),  49,527. 
At  an  early  period  Heidelberg  was  a  fief  of  the  bishop  of 

Worms,  who  entrusted  it  about  1225  to  the  count  palatine  of 
the  Rhine,  Louis  I.  It  soon  became  a  town  and  the  chief 
residence  of  the  counts  palatine.  Heidelberg  was  one  of  the 
great  centres  of  the  reformed  teaching  and  was  the  headquarters 
of  the  Calvinists.  On  this  account  it  suffered  much  during  the 

Thirty  Years'  War,  being  captured  and  plundered  by  Count 
Tilly  in  1622,  by  the  Swedes  in  1633  and  again  by  the  imperialists 

in  1635.  By  the  peace  of  Westphalia  it  was  restored  to  the 
elector  Charles  Louis.  In  1688  and  again  in  1693  Heidelberg 
was  sacked  by  the  French.  On  the  latter  occasion  the  work  of 
destruction  was  carried  out  so  thoroughly  that  only  one  house 

escaped;  this  being  a  quaintly  decorated  erection  in  the  Markt- 
platz,  which  is  now  the  H&tel  zum  Ritter.  In  1720  the  elector 
Charles  II.  removed  his  court  to  Mannheim,  and  in  1803  the 

town  became  part  of  the  grand-duchy  of  Baden.  On  the  5th  of 
March  1848  the  Heidelberg  assembly  was  held  here,  and  at  this 

meeting  the  steps  were  taken  which  led  to  the  revolution  in 
Germany  in  that  year. 

See  Oncken,  Stadt,  SMoss  und  Hochschule  Heidelberg;  Bilder 
aus  ihrer  Vergangenheit  (Heidelberg,  1885);  Ochelhauser,  Das 

Heidelberger  SMoss,  ban-  und  kunstgeschichtlicher  Fiihrer  (Heidel- 
berg, 1902);  Pfaff,  Heidelberg  und  Umgebung  (Heidelberg,  1902); 
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Lorcntzen,  Heidelberg  und  Umgebung  (Stuttgart,  1902);  Durm, 
Das  Heidelberger  Schloss,  eine  Studie  (Berlin,  1884) ;  Koch  and  Seitz, 
Das  Heidelberger  Schloss  (Darmstadt,  1887-1891);  J.  F.  Hautz, 
Geschichte  der  Universitdt  Heidelberg  (1863-1864);  A.  Thorbecke, 
Geschichte  der  Universitdt  Heidelberg  (Stuttgart,  1886);  the  Urkunden- 
bitch  der  Universitdt  Heidelberg,  edited  by  Winkelmann  (Heidelberg, 
1886);  Bahr,  Die  Entfuhrung  der  Heidelberger  Bibliothek  nach  Rom 
(Leipzig,  1 845) ;  and  G.  Weber,  Heidelberger  Erinnerungen  (Stuttgart, 
1886). 

HEIDELBERG,  a  town  and  district  of  the  Transvaal.  The 
district  is  bounded  S.  by  the  Vaal  river  and  includes  the  south- 

eastern part  of  the  Witwatersrand  gold-fields.  The  town  of 
Heidelberg  is  42  m.  S.E.  of  Johannesburg  and  441  m.  N.W.  of 
Durban  by  rail.  Pop.  (1904),  3220,  of  whom  1837  were  white. 
It  was  founded  in  1865,  is  built  on  the  slopes  of  the  Rand  at  an 
elevation  of  5029  ft.,  and  is  reputed  the  best  sanatorium 
in  the  colony.  It  is  the  centre  of  the  eastern  Rand  gold- 
mines. 

HEIDELBERG  CATECHISM,  THE,  the  most  attractive  of 
all  the  catechisms  of  the  Reformation,  was  drawn  up  at  the 
bidding  of  Frederick  III.,  elector  of  the  Palatinate,  and  published 
on  Tuesday  the  igth  of  January  1563.  The  new  religion  in 
the  Palatinate  had  been  largely  under  the  guidance  of  Philip 
Melanchthon,  who  had  revived  the  old  university  of  Heidelberg 
and  staffed  it  with  sympathetic  teachers.  One  of  these.Tillemann, 
Heshusius,  who  became  general  superintendent  in  1558,  held 
extreme  Lutheran  views  on  the  Real  Presence,  and  in  his  desire 
to  force  the  community  into  his  own  position  excommunicated 
his  colleague  Klebitz,  who  held  Zwinglian  views.  When  the 

breach  was  widening  Frederick,  "  der  fromme  Kurfurst,"  came 
to  the  succession,  dismissed  the  two  chief  combatants  and 
referred  the  trouble  to  Melanchthon,  whose  guarded  verdict 
was  distinctly  Swiss  rather  than  Lutheran.  In  a  decree  of  August 
1 560  the  elector  declared  for  Calvin  and  Zwingli,  and  soon  after 
he  resolved  to  issue  a  new  and  unambiguous  catechism  of  the 
evangelical  faith.  He  entrusted  the  task  to  two  young  men 
who  have  won  deserved  remembrance  by  their  learning  and  their 
character  alike.  Zacharias  Ursinus  was  born  at  Breslau  in  July 
1534  and  attained  high  honour  in  the  university  of  Wittenberg. 
In  1558  he  was  made  rector  of  the  gymnasium  in  his  native 
town,  but  the  incessant  strife  with  the  extreme  Lutherans  drove 
him  to  Zurich,  whence  Frederick,  on  the  advice  of  Peter  Martyr, 
summoned  him  to  be  professor  of  theology  at  Heidelberg  and 
superintendent  of  the  Sapientiae  Collegium.  He  was  a  man  of 
modest  and  gentle  spirit,  not  endowed  with  great  preaching 
gifts,  but  unwearied  in  study  and  consummately  able  to  impart 
his  learning  to  others.  Deposed  from  his  chair  by  the  elector 
Louis  in  1576,  he  lived  with  John  Casimir  at  Neustadt  and 
found  a  congenial  sphere  in  the  new  seminary  there,  dying  in 
his  49th  year,  in  March  1583. 

Caspar  Olevianus  was  born  at  Treves  in  1536.  He  gave  up 
law  for  theology,  studied  under  Calvin  in  Geneva,  Peter  Martyr 
in  Zurich,  and  Beza  in  Lausanne.  Urged  by  William  Farel  he 
preached  the  new  faith  in  his  native  city,  and  when  banished 
therefrom  found  a  home  with  Frederick  of  Heidelberg,  where 
he  gained  high  renown  as  preacher  and  administrator.  His 
ardour  and  enthusiasm  made  him  the  happy  complement  of 
Ursinus.  When  the  reaction  came  under  Louis  he  was  befriended 
by  Ludwig  von  Sain,  prince  of  Wittgenstein,  and  John,  count  of 
Nassau,  in  whose  city  of  Herborn  he  did  notable  work  at  the 
high  school  until  his  death  on  the  isth  of  March  1587.  The 
elector  could  have  chosen  no  better  men,  young  as  they  were, 
for  the  task  in  hand.  As  a  first  step  each  drew  up  a  catechism 
of  his  own  composition,  that  of  Ursinus  being  naturally  of  a  more 
grave  and  academic  turn  than  the  freer  production  of  Olevianus, 
while  each  made  full  use  of  the  earlier  catechisms  already  in  use. 
But  when  the  union  was  effected  it  was  found  that  the  spirits 
of  the  two  authors  were  most  happily  and  harmoniously  wedded, 
the  exactness  and  erudition  of  the  one  being  blended  with  the 
fervency  and  grace  of  the  other.  Thus  the  Heidelberg  Catechism , 
which  was  completed  within  a  year  of  its  inception,  has  an 
individuality  that  marks  it  out  from  all  its  predecessors  and 
successors.  The  Heidelberg  synod  unanimously  approved  of  it, 
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it  was  published  in  January  1563,  and  in  the  same  year  officially 
turned  into  Latin  by  Jos.  Lagus  and  Lambert  Pithopoeus. 
The  ultra-Lutherans  attacked  the  catechism  with  great 

bitterness,  the  assault  being  led  by  Heshusius  and  Flacius 
Illyricus.  Maximilian  II.  remonstrated  against  it  as  an  infringe- 

ment of  the  peace  of  Augsburg.  A  conference  was  held  at 
Maulbronn  in  April  1564,  and  a  personal  attack  was  made  on  the 
elector  at  the  diet  of  Augsburg  in  1566,  but  the  defence  was 
well  sustained,  and  the  Heidelberg  book  rapidly  passed  beyond 
the  bounds  of  the  Palatinate  (where  indeed  it  suffered  eclipse 
from  1576  to  1583,  during  the  electorate  of  Louis),  and  gained 
an  abundant  success  not  only  in  Germany  (Hesse,  Anhalt, 
Brandenburg  and  Bremen)  but  also  in  the  Netherlands  (1588), 
and  in  the  Reformed  churches  of  Hungary,  Transylvania  and 
Poland.  It  was  officially  recognized  by  the  synod  of  Dort  in 
1619,  passed  into  France,  Britain  and  America,  and  probably 
shares  with  the  De  imitatione  Christi  and  The  Pilgrim's  Progress 
the  honour  of  coming  next  to  the  Bible  in  the  number  of  tongues 
into  which  it  has  been  translated. 

This  wide  acceptance  and  high  esteem  are  due  largely  to  an 
avoidance  of  polemical  and  controversial  subjects,  and  even 
mose  to  an  absence  of  the  controversial  spirit.  There  is  no 
mistake  about  its  Protestantism,  even  when  we  omit  the  unhappy 
addition  made  to  answer  80  by  Frederick  himself  (in  indignant 
reply  to  the  ban  pronounced  by  the  Council  of  Trent),  in  which 
the  Mass  is  described  as  "  nothing  else  than  a  denial  of  the  one 
sacrifice  and  passion  of  Jesus  Christ,  and  an  accursed  idolatry  " — 
an  addition  which  is  the  one  blot  on  the  errwtma  of  the 
catechism.  The  work  is  the  product  of  the  best  qualities  of 
head  and  heart,  and  its  prose  is  frequently  marked  by  all  the 
beauty  of  a  lyric.  It  follows  the  plan  of  the  epistle  to  the  Romans 
(excepting  chapters  ix.-xi.)  and  falls  into  three  parts:  Sin, 
Redemption  and  the  New  Life.  This  arrangement  alone  would 
mark  it  out  from  the  normal  reformation  catechism,  which  runs 

along  the  stereotyped  lines  of  Decalogue,  Creed,  Lord's  Prayer, 
Church  and  Sacraments.  These  themes  are  included,  but  are 
shown  as  organically  related.  The  Commandments,  e.g.  "  belong 
to  the  first  part  so  far  as  they  are  a  mirror  of  our  sin  and  misery, 
but  also  to  the  third  part,  as  being  the  rule  of  our  new  obedience 
and  Christian  life."  The  Creed — a  panorama  of  the  sublime 
facts  of  redemption — and  the  sacraments  find  their  place  in 
the  second  part;  the  Lord's  Prayer  (with  the  Decalogue)  in  the third. 

See  The  Heidelberg  Catechism,  the  German  Text,  with  a  Revised 
Translation  and  Introduction,  edited  by  A.  Smellie  (London,  1900). 
HEIDELOFF,  KARL  ALEXANDER  VON  (1788-1865),  German 

architect,  the  son  of  Victor  Peter  Heideloff,  a  painter,  was  born 
at  Stuttgart.  He  studied  at  the  art  academy  of  his  native 
town,  and  after  following  the  profession  of  an  architect  for  some 
time  at  Coburg  was  in  1818  appointed  city  architect  at  Nurem- 

berg. In  1822  he  became  professor  at  the  polytechnic  school, 
holding  his  post  until  1854,  and  some  years  later  he  was  chosen 
conservator  of  the  monuments  of  art.  Heideloff  devoted  his 
chief  attention  to  the  Gothic  style  of  architecture,  and  the 
buildings  restored  and  erected  by  him  at  Nuremberg  and  in  its 
neighbourhood  attest  both  his  original  skill  and  his  purity  of 
taste.  He  also  achieved  some  success  as  a  painter  in  water- 
colour.  He  died  at  Hassfurt  on  the  28th  of  September  1865. 
Among  his  architectural  works  should  be  mentioned  the  castle 
of  Reinhardsbrunn,  the  Hall  of  the  Knights  in  the  fortress  at 
Coburg,  the  castle  of  Landsberg,the  mortuary  chapel  in  Meiningen, 
the  little  castle  of  Rosenburg  near  Bonn,  the  chapel  of  the 
castle  of  Rheinstein  near  Bingen^  and  the  Catholic  church  in 
Leipzig.  His  powers  in  restoration  are  shown  in  the  castle  of 

Lichtenstein,  the  cathedral  of  Bamberg,  and  the  Knights' 
Chapel  (Ritter  Kapelle)  at  Hassfurt. 
Among  his  writings  on  architecture  are  Die  Lehre  von  den  Sdulen- 

ordnungen  (1827);  Der  Kleine  Vignola  (1832);  Niirnberes  Baudenk- 
maler  der  Vorzeit  (1838-1843,  complete  edition  1854);  and  Die Ornamentik  des  Mittelalters  (1838-1842). 

HEIDENHEIM,  a  town  of  Germany,  in  the  kingdom  of 
Wurttemberg,  31  m.  by  rail  north  by  east  of  Ulm.  Pop.  (1005), 
12,173.  It  has  an  Evangelical  and  a  Roman  Catholic  church, 
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and  several  schools.  Its  industrial  establishments  include 

cotton,  woollen,  tobacco,  machinery  and  chemical  factories, 
bleach-works,  dye-works  and  breweries,  and  corn  and  cattle 
markets.  The  town,  which  received  municipal  privileges  in 
1356,  is  overlooked  by  the  ruins  of  the  castle  of  Hellenstein, 
standing  on  a  hill  1985  ft.  high.  Heidenheim  is  also  the  name 
of  a  small  place  in  Bavaria  famous  on  account  of  the  Benedictine 
abbey  which  formerly  stood  therein.  Founded  in  748  by 
Wilibald,  bishop  of  Eichstatt,  this  was  plundered  by  the  peasantry 
in  1525  and  was  closed  in  1537. 

HEIFER,  a  young  cow  that  has  not  calved.  The  O.  Eng.  heah- 
fore  or  heafru,  from  which  the  word  is  derived,  is  of  obscure  origin. 

It  is  found  in  Bede's  History  (A.D.  900)  as  heahfore,  and  has 
passed  through  many  forms.  It  is  possibly  derived  from  heah, 

high,  and  faren  (fare),  to  go,  meaning  "  high-stepper."  It  has 
also  been  suggested  that  the  derivation  is  from  hea,  a  stall,  and 
fore,  a  cow. 

HEIGEL,  KARL  AUGUST  VON  (1835-1905),  German  novelist, 
was  born,  the  son  of  a  regisseur  or  stage-manager  of  the  court 
theatre,  on  the  25th  of  March  1835  at  Munich.  In  this  city  he 

received  his  early  schooling  and  studied  (1854-1858)  philosophy 
at  the  university.  He  was  then  appointed  librarian  to  Prince 
Heinrich  zu  Carolath-Beuthen  in  Lower  Silesia,  and  accompanied 
the  nephew  of  the  prince  on  travels.  In  1863  he  settled  in  Berlin, 
where  from  1865  to  1875  he  was  engaged  in  journalism.  He 
next  resided  at  Munich,  employed  in  literary  work  for  the  king, 
Ludwig  II.,  who  in  1881  conferred  upon  him  a  title  of  nobility. 
On  the  death  of  the  king  in  1886  he  removed  to  Riva  on  the 
Lago  di  Garda,  where  he  died  on  the  6th  of  September  1905. 
Karl  von  Heigel  attained  some  popularity  with  his  novels: 
Wohin  ?  (1873),  Die  Dame  ohne  Herz  (1873),  Das  Geheimnis 

des  Konigs  (1891),  Der  Roman  einer  Stadt  (1898),  Der  Maha- 
radschah  (1900),  Die  nervose  Frau  (1900),  Die  neuen  Heiligen 
(1901),  and  Bromels  Glilck  und  Ende  (1902).  He  also  wrote 
some  plays,  notably  Josephine  Bonaparte  (1892)  and  Die  Zarin 
(1883) ;  and  several  collections  of  short  stories,  Neue  Erziihlungen 
(1876),  Neueste  Novellen  (1878),  and  Heitere  Erziihlungen 
(1893). 
HEIJERMANS,  HERMANN  (1864-  ),  Dutch  writer,  of 

Jewish  origin,  was  born  on  the  3rd  of  December  1864  at  Rotter- 
dam. In  the  Amsterdam  Handelsblad  he  published  a  series  of 

sketches  of  Jewish  family  life  under  the  pseudonym  of  "  Samuel 
Falkland,"  which  were  collected  in  volume  form.  His  novels 
and  tales  include  Trinette  (1892),  Fles  (1893),  Kamertjeszonde 
(2  vols.,  1896),  Interieurs  (1897),  Diamantstadt  (2  vols.,  1903). 
He  created  great  interest  by  his  play  Op  Hoop  van  Zegen  (1900), 
represented  at  the  Theatre  Antoine  in  Paris,  and  in  English  by 
the  Stage  Society  as  The  Good  Hope.  His  other  plays  are: 
Dora  Kremer  (1893),  Ghetto  (1898),  Hel  zevende  Gebot  (1899), 

Het  Pantser  (1901),  Ora  et  labora  (1901),  and  numerous  one-act 
pieces.  A  Case  of  Arson,  an  English  version  of  the  one-act  play 
Brand  in  de  Jonge  Jan,  was  notable  for  the  impersonation  (1904 
and  1905)  by  Henri  de  Vries  of  all  the  seven  witnesses  who  appear 
as  characters. 

HEILBRONN,  a  town  of  Germany,  in  the  kingdom  of  Wiirttem- 
berg,  situated  in  a  pleasant  and  fruitful  valley  on  the  Neckar, 
33  m.  by  rail  N.  of  Stuttgart,  and  at  the  junction  of  lines  to 
Jagdsfeld,  Crailsheim  and  Eppingen.  Pop.  (1905),  40,026.  In 
the  older  part  of  the  town  the  streets  are  narrow,  and  contain 
a  number  of  high  turreted  houses  with  quaintly  adorned  gables. 
The  old  fortifications  have  now  been  demolished,  and  their  site 
is  occupied  by  promenades,  outside  of  which  are  the  more  modern 
parts  of  the  town  with  wide  streets  and  many  handsome  buildings. 
The  principal  public  buildings  are  the  church  of  St  Kilian 

(restored  1886-1895)  in  the  Gothic  and  Renaissance  styles,  begun 
about  1019  and  completed  in  1529,  with  an  elegant  tower  210  ft. 
high,  a  beautiful  choir,  and  a  finely  carved  altar;  the  town  hall 
(Rathaus),  founded  in  1540,  and  possessing  a  curious  clock  made 
in  1580,  and  a  collection  of  interesting  letters  and  other  docu- 

ments; the  house  of  the  Teutonic  knights  (Deutsches  Haus), 
now  used  as  a  court  of  law;  the  Roman  Catholic  church  of  St 
Joseph,  formerly  the  church  of  the  Teutonic  Order;  the  tower 

(Diebsturm  or  Gotzens  Turm)  on  the  Neckar,  in  which  Gotz 
von  Berlichingen  was  confined  in  1519;  a  fine  synagogue;  an 
historical  museum  and  several  monuments,  among  them  those 
to  the  emperors  William  I.  and  Frederick  I.,  to  Bismarck,  to 

Schiller  and  to  Robert  von  Mayer  (1814-1878),  a  native  of  the 
town,  famous  for  his  discoveries  concerning  heat.  The  educa- 

tional establishments  include  a  gymnasium,  a  commercial  school 
and  an  agricultural  academy.  The  town  in  a  commercial  point 
of  view  is  the  most  important  in  Wiirttemberg,  and  possesses 
an  immense  variety  of  manufactures,  of  which  the  principal  are 
gold,  silver,  steel  and  iron  wares,  machines,  sugar  of  lead,  white 
lead,  vinegar,  beer,  sugar,  tobacco,  soap,  oil,  cement,  chemicals, 
artificial  manure,  glue,  soda,  tapestry,  paper  and  cloth.  Grapes, 
fruit,  vegetables  and  flowering  shrubs  are  largely  grown  in  the 
neighbourhood,  and  there  are  large  quarries  for  sandstone  and 
gypsum  and  extensive  salt-works.  By  means  of  the  Neckar 
a  considerable  trade  is  carried  on  in  wood,  bark,  leather, 
agricultural  produce,  fruit  and  cattle. 

Heilbronn  occupies  the  site  of  an  old  Roman  settlement;  it 
is  first  mentioned  in  741,  and  the  Carolingian  princes  had  a  palace 

here.  It  owes  its  name — originally  Heiligbronn,  or  holy  spring — 
to  a  spring  of  water  which  until  1857  was  to  be  seen  issuing  from 
under  the  high  altar  of  the  church  of  St  Kilian.  Heilbronn 
obtained  privileges  from  Henry  IV.  and  from  Rudolph  I.  and 
became  a  free  imperial  city  in  1360.  It  was  frequently  besieged 
during  the  middle  ages,  and  it  suffered  greatly  during  the 

Peasants'  War,  the  Thirty  Years'  War,  and  the  various  wars 
with  France.  In  April  1633  a  convention  was  entered  into  here 
between  Oxenstierna,  the  Swabian  and  Prankish  estates  and  the 
French,  English  and  Dutch  ambassadors,  as  a  result  of  which  the 

Heilbronn  treaty,  for  the  prosecution  of  the  Thirty  Years'  War, 
was  concluded.  In  1802  Heilbronn  was  annexed  by  Wiirttem- berg. 

See  Jager,  Geschichte  von  Heilbronn  (Heilbronn,  1828) ;  Kuttler, 
Heilbronn,  seine  Umgebungen  und  seine  Geschichte  (Heilbronn,  1859) ; 
Diirr,  Heilbronner  Chronik  (Halle,  1896);  Schliz,  Die  Entstehung 
der  Stadtgemeinde  Heilbronn  (Leipzig,  1903);  and  A.  Kiisel,  Der 
Heilbronner  Konvent  (Halle,  1878). 

HEILIGENSTADT,  a  town  of  Germany,  in  Prussian  Saxony, 
on  the  Leine,  32  m.  E.N.E.  of  Cassel,  on  the  railway  to  Halle. 
Pop.  (1905),  7955.  It  possesses  an  old  castle,  formerly  belonging 
to  the  electors  of  Mainz,  one  Evangelical  and  two  Roman 
Catholic  churches,  several  educational  establishments,  and  an 
infirmary.  The  principal  manufactures  are  cotton  goods, 
cigars,  paper,  cement  and  needles.  Heiligenstadt  is  said  to  have 
been  built  by  the  Frankish  king  Dagobert  and  was  formerly 
the  capital  of  the  principality  of  Eichsfeld.  In  1022  it  was 
acquired  by  the  archbishop  of  Mainz,  and  in  1103  it  came  into 
the  possession  of  Henry  the  Proud,  duke  of  Saxony,  but  when  his 
son  Henry  the  Lion  was  placed  under  the  ban  of  the  Empire,  it 
again  came  to  Mainz.  It  was  destroyed  by  fire  in  1333,  and  was 
captured  in  1525  by  Duke  Henry  of  Brunswick.  In  1803  it 
came  into  possession  of  Prussia.  The  Jesuits  had  a  celebrated 

college  here  from  1581  to  1773.  •  '; 
HEILSBERG,  a  town  of  Germany,  in  the  province  of  East 

Prussia,  at  the  junction  of  the  Simser  and  Alle,  38  m.  S.  of 
Konigsberg.  Pop.  (1905),  6042.  It  has  an  Evangelical  and  a 
Roman  Catholic  church,  and  an  old  castle  formerly  the  seat  of 
the  prince-bishops  of  Ermeland,  but  now  used  as  an  infirmary. 
The  principal  industries  are  tanning,  dyeing  and  brewing,  and 
there  is  considerable  trade  in  grain.  The  castle  founded  at 
Heilsberg  by  the  Teutonic  order  in  1240  became  in  1306  the  seat 
of  the  bishops  of  Ermeland,  an  honour  which  it  retained  for 
500  years.  On  the  loth  of  June  1807  a  battle  took  place  at 
Heilsberg  between  the  French  under  Soult  and  Murat,  and  the 
Russians  and  Prussians  under  Bennigsen. 

HEILSBRONN  (or  KLOSTER-HEILSBRONN),  a  village  of 
Germany,  in  the  Bavarian  province  of  Middle  Franconia,  with 
a  station  on  the  railway  between  Nuremberg  and  Ansbach,  has 
1 200  inhabitants.  In  the  middle  ages  it  was  the  seat  of  one  of 
the  great  monasteries  of  Germany.  This  foundation,  which 
belonged  to  the  Cistercian  order,  owed  its  origin  to  Bishop  Otto 
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of  Bamberg  in  1132,  and  continued  to  exist  till  1555.  Its 

sepulchral  monuments,  many  of  which  are  figured  by  Hocker, 

Hetisbronnischer  Antiquitatenschatz  (Ansbach,  1731-1740),  are  of 
exceptionally  high  artistic  interest.  It  was  the  hereditary 

burial-place  of  the  Hohenzollern  family  and  ten  burgraves  of 

Nuremberg,  five  margraves  and  three  electors  of  Brandenburg, 

and  many  other  persons  of  note  are  buried  within  its  walls. 

The  buildings  of  the  monastery  have  mostly  disappeared,  with 

the  exception  of  the  fine  church,  a  Romanesque  basilica,  restored 
between  1851  and  1866,  and  possessing  paintings  by  Albert 
Dttrer.  The  "  Monk  of  Heilsbronn  "  is  the  ordinary  appellation 
of  a  didactic  poet  of  the  i4th  century,  whose  Sieben  Graden, 
Tochter  Syon  and  Leben  des  heiligen  Alexius  were  published  by 
J.  F.  L.  T.  Merzdorf  at  Berlin  in  1870. 

See  Rehm,  Ein  Gang  durch  und  um  die  Miinster-Kirche  zu  Kloster- 
Heilsbronn  (Ansbach,  1875);  Stillfried,  Kloster-Heilsbronn,  ein 
Beitrag  zu  den  Hohenzollr.rnschen  Forschungen  (Berlin,  1877);  Muck, 
Geschichte  von  Kloster-Heilsbronn  (Nordlingen,  1879-1880);  J.  Meyer, 
Die  Hohenzollerndenkmale  in  Heilsbronn  (Ansbach,  1891);  and  A. 
Wagner,  Vber  den  Monch  von  Heilsbronn  (Strassburg,  1876). 

HEIM,  ALBERT  VON  ST  GALLEN  (1849-  ),  Swiss 
geologist,  was  born  at  Zurich  on  the  i2th  of  April  1849.  He  was 
educated  at  Zurich  and  Berlin  universities.  Very  early  in  life 
he  became  interested  in  the  physical  features  of  the  Alps,  and 
at  the  age  of  sixteen  he  made  a  model  of  the  Todi  group.  This 
came  under  the  notice  of  Arnold  Escher  von  der  Linth,  to  whom 
Heim  was  indebted  for  much  encouragement  and  geological 
instruction  in  the  field.  In  1873  he  became  professor  of  geology 
in  the  polytechnic  school  at  Zurich,  and  in  1875  professor  of 
geology  in  the  university.  In  1882  he  was  appointed  director  of 
the  Geological  Survey  of  Switzerland,  and  in  1884  the  hon.  degree 
of  Ph.D.  was  conferred  upon  him  at  Berne.  He  is  especially 
distinguished  for  his  researches  on  the  structure  of  the  Alps 
and  for  the  light  thereby  thrown  on  the  structure  of  mountain 
masses  in  general.  He  traced  the  plications  from  minor  to  major 
stages,  and  illustrated  the  remarkable  foldings  and  overthrust 
faultings  in  numerous  sections  and  with  the  aid  of  pictorial 
drawings.  His  magnificent  work,  Mechanismus  der  Gebirgs- 
biidung  ( 1 878) ,  is  now  regarded  as  a  classic,  and  it  served  to  inspire 
Professor  C.  Lapworth  in  his  brilliant  researches  on  the  Scottish 

Highlands  (see  Geol.  Mag.  1883).  Heim  also  devoted  consider- 
able attention  to  the  glacial  phenomena  of  the  Alpine  regions. 

The  Wollaston  medal  was  awarded  to  him  in  1904  by  the 
Geological  Society  of  London. 

HEIM,  FRANCOIS  JOSEPH  (1787-1865),  French  painter, 
was  born  at  Belfort  on  the  i6th  of  December  1787.  He  early 
distinguished  himself  at  the  Ecole  Centrale  of  Strassburg,  and 
in  1803  entered  the  studio  of  Vincent  at  Paris.  In  1807  he 

obtained  the  first  prize,  and  in  1812  his  picture  of  "The 
Return  of  Jacob  "  (Musee  de  Bordeaux)  won  for  him  a  gold 
medal  of  the  first  class,  which  he  again  obtained  in  1817,  when 

he  exhibited,  together  with  other  works,  a  St  John — bought  by 
Vivant  Denon.  In  1819  the  "  Resurrection  of  Lazarus " 
(Cathedral  Autun),  the  "  Martyrdom  of  St  Cyr  "  (St  Gervais), 
and  two  scenes  from  the  life  of  Vespasian  (ordered  by  the  king) 

attracted  attention.  In  1823  the  "  Re-erection  of  the  Royal 
Tombs  at  St  Denis,"  the  "  Martyrdom  of  St  Laurence  "  (Notre 
Dame)  and  several  full-length  portraits  increased  the  painter's 
popularity;  and  in  1824,  when  he  exhibited  his  great  canvas, 

the  "  Massacre  of  the  Jews  "  (Louvre),  Heim  was  rewarded  with 
the  legion  of  honour.  In  1827  appeared  the  "  King  giving  away 
Prizes  at  the  Salon  of  1824  "  (Louvre — engraved  by  Jazet) — 
the  picture  by  which  Heim  is  best  known — and  "  Saint 
Hyacinthe."  Heim  was  now  commissioned  to  decorate  the 
Gallery  Charles X.  (Louvre).  Though  ridiculed  by  theromantists, 
Heim  succeeded  Regnault  at  the  Institute  in  1834,  shortly 
after  which  he  commenced  a  series  of  drawings  of  the  celebrities 
of  his  day,  which  are  of  much  interest.  His  decorations  of  the 
Conference  room  of  the  Chamber  of  Deputies  were  completed 

in  1844;  and  in  1847  his  works  at  the  Salon — "Champ  de  Mai  " 
and  "  Reading  a  Play  at  the  Theatre  Francais  " — were  the  signal 
for  violent  criticisms.  Yet  something  like  a  turn  of  opinion  in 
his  favour  took  place  at  the  exhibition  of  1851;  his  powers  as  a 

draughtsman  and  the  occasional  merits  of  his  composition  were 
recognized,  and  toleration  extended  even  to  his  colour.  Heim 
was  awarded  the  great  gold  medal,  and  in  1855 — having  sent  to 
the  Salon  no  less  than  sixteen  portraits,  amongst  which  may  be 

cited  those  of  "  Cuvier,"  "  Geoffroy  de  St  Hilaire,"  and  "  Madame 
Hersent  "—he  was  made  officer  of  the  legion  of  honour.  In  1859 
he  again  exhibited  a  curious  collection  of  portraits,  sixty-four 
members  of  the  Institute  arranged  in  groups  of  four.  He  died 
on  the  29th  of  September  1865.  Besides  the  paintings  already 
mentioned,  there  is  to  be  seen  in  Notre  Dame  de  Lorette  (Paris) 
a  work  executed  on  the  spot;  and  the  museum  of  Strassburg 
contains  an  excellent  example  of  his  easel  pictures,  the  subject 

of  which  is  a  "  Shepherd  Drinking  from  a  Spring." 
HEIMDAL,  or  HEIMDALL,  in  Scandinavian  mythology,  •  the 

keeper  of  the  gates  of  Heaven  and  the  guardian  of  the  rainbow 
bridge  Bifrost.  He  is  the  son  of  Odin  by  nine  virgins,  all  sisters. 

He  is  called  "  the  god  with  the  golden  teeth."  He  lives  in  the 
stronghold  of  Himinsbiorg  at  the  end  of  Bifrost.  His  chief 
attribute  is  a  vigilance  which  nothing  can  escape.  He  sleeps  less 
than  a  bird;  sees  at  night  and  even  in  his  sleep;  can  hear  the 

grass,  and  even  the  wool  on  a  lamb's  back  grow.  He  is  armed 
with  Gjallar,  the  magic  horn,  with  which  he  will  summon  the  gods 
on  the  day  of  judgment. 

HEINE,  HEINRICH  (1797-1856),  German  poet  and  journalist, 
was  born  at  Diisseldorf,  of  Jewish  parents,  on  the  i3th  of 
December  1 797.  His  father,  after  various  vicissitudes  in  business, 
had  finally  settled  in  Diisseldorf,  and  his  mother,  who  possessed 
much  energy  of  character,  was  the  daughter  of  a  physician  of 
the  same  place.  Heinrich  (or,  more  exactly,  Harry)  was  the 
eldest  of  four  children,  and  received  his  education,  first  in  private 
schools,  then  in  the  Lyceum  of  his  native  town;  although  not  an 
especially  apt  or  diligent  pupil,  he  acquired  a  knowledge  of  French 
and  English,  as  well  as  some  tincture  of  the  classics  and  Hebrew. 
His  early  years  coincided  with  the  most  brilliant  period  of 

Napoleon's  career,  and  the  boundless  veneration  which  he  is  never 
tired  of  expressing  for  the  emperor  throughout  his  writings 
shows  that  his  true  schoolmasters  were  rather  the  drummers 
and  troopers  of  a  victorious  army  than  the  masters  of  the  Lyceum. 
By  freeing  the  Jews  from  many  of  the  political  disabilities  under 
which  they  had  hitherto  suffered,  Napoleon  became,  it  may  be 
noted,  the  object  of  particular  enthusiasm  in  the  circles  amidst 
which  Heine  grew  up.  When  he  left  school  in  1815,  an  attempt 
was  made  to  engage  him  in  business  in  Frankfort,  but  without 
success.  In  the  following  year  his  uncle,  Solomon  Heine,  a 
wealthy  banker  in  Hamburg,  took  him  into  his  office.  A  passion 
for  his  cousin  Amalie  Heine  seems  to  have  made  the  young 
man  more  contented  with  his  lot  in  Hamburg,  and  his  success 
was  such  that  his  uncle  decided  to  set  him  up  in  business  for 
himself.  This,  however,  proved  too  bold  a  step;  in  a  very  few 

months  the  firm  of  "  Harry  Heine  &  Co."  was  insolvent.  His 
uncle  now  generously  provided  him  with  money  to  enable  him  to 
study  at  a  university,  with  the  view  to  entering  the  legal  profession, 
and  in  the  spring  of  1819  Heine  became  a  student  of  the  university 
of  Bonn.  During  his  stay  there  he  devoted  himself  rather  to  the 
study  of  literature  and  history  than  to  that  of  law;  amongst 
his  teachers  A.  W.  von  Schlegel,  who  took  a  kindly  interest  in 

Heine's  poetic  essays,  exerted  the  most  lasting  influence  on  him. 
In  the  autumn  of  1820  Heine  left  Bonn  for  Gottingen,  where  he 
proposed  to  devote  himself  more  assiduously  to  professional 
studies,  but  in  February  of  the  following  year  he  challenged  to 
a  pistol  duel  a  fellow-student  who  had  insulted  him,  and  was, 
in  consequence,  rusticated  for  six  months.  The  pedantic 
atmosphere  of  the  university  of  Gottingen  was,  however,  little 

to  his  taste;  the  news  of  his  cousin's  marriage  unsettled  him 
still  more;  and  he  was  glad  of  the  opportunity  to  seek  distraction 
in  Berlin. 

In  the  Prussian  capital  a  new  world  opened  up  to  him;  a 
very  different  life  from  that  of  Gottingen  was  stirring  in  the  new 
university  there,  and  Heine,  like  all  his  contemporaries,  sat  at 
the  feet  of  Hegel  and  imbibed  from  him,  doubtless,  those  views 
which  in  later  years  made  the  poet  the  apostle  of  an  outlook 
upon  life  more  modern  than  that  of  his  romantic  predecessors. 
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Heine  was  also  fortunate  in  having  access  to  the  chief 
literary  circles  of  the  capital;  he  was  on  terms  of  intimacy 
with  Varnhagen  von  Ense  and  his  wife,  the  celebrated  Rahel, 
at  whose  house  he  frequently  met  such  men  as  the  Humboldts, 
Hegel  himself  and  Schleiermacher;  he  made  the  acquaintance 
of  leading  men  of  letters  like  Fouque  and  Chamisso,  and  was 
on  a  still  more  familiar  footing  with  the  most  distinguished 

of  his  co-religionists  in  Berlin.  Under  such  favourable  circum- 
stances his  own  gifts  were  soon  displayed.  He  contributed 

poems  to  the  Berliner  Gesellschafter,  many  of  which  were  subse- 
quently incorporated  in  the  Buck  der  Lieder,  and  in  December 

1821  a  little  volume  came  from  the  press  entitled  Gedichle,  his 
first  avowed  act  of  authorship.  He  was  also  employed  at  this 
time  as  correspondent  of  a  Rhenish  newspaper,  as  well  as  in 
completing  his  tragedies  Almansor  and  William  Raicliff,  which 
were  published  in  1823  with  small  success.  In  that  same  year 
Heine,  not  in  the  most  hopeful  spirits,  returned  to  his  family, 
who  had  meanwhile  moved  to  Liineburg.  He  had  plans  of 
settling  in  Paris,  but  as  he  was  still  dependent  on  his  uncle, 

the  latter's  consent  had  to  be  obtained.  As  was  to  be  expected, 
Solomon  Heine  did  not  favour  the  new  plan,  but  promised  to 
continue  his  support  on  the  condition  that  Harry  completed 
his  course  of  legal  study.  He  sent  the  young  student  for  a  six 

weeks'  holiday  at  Cuxhaven,  which  opened  the  poet's  eyes  to 
the  wonders  of  the  sea;  and  three  weeks  spent  subsequently 

at  his  uncle's  county  seat  near  Hamburg  were  sufficient  to 
awaken  a  new  passion  in  Heine's  breast — this  time  for  Amalie's 
sister,  Therese.  In  January  1824  Heine  returned  to  Gottingen, 
where,  with  the  exception  of  a  visit  to  Berlin  and  the  excursion  to 

the  Hartz  mountains  in  the  autumn  of  1824,  which  is  immortal- 
ized in  the  first  volume  of  the  Reisebilder,  he  remained  until  his 

graduation  in  the  summer  of  the  followirfg  year.  It  was  on  the 
latter  of  these  journeys  that  he  had  the  interview  with  Goethe 
which  was  so  amusingly  described  by  him  in  later  years.  A  few 
weeks  before  obtaining  his  degree,  he  took  a  step  which  he  had 
long  meditated;  he  formally  embraced  Christianity.  This 

"  act  of  apostasy,"  which  has  been  dwelt  upon  at  unnecessary 
length  both  by  Heine's  enemies  and  admirers,  was  actuated 
wholly  by  practical  considerations,  and  did  not  arise  from  any 

wish  on  the 'poet's  part  to  deny  his  race.  The  summer  months 
which  followed  his  examination  Heine  spent  by  his  beloved 
sea  in  the  island  of  Norderney,  his  uncle  having  again  generously 
supplied  the  means  for  this  purpose.  The  question  of  his  future 
now  became  pressing,  and  for  a  time  he  seriously  considered  the 
plan  of  settling  as  a  solicitor  in  Hamburg,  a  plan  which  was 
associated  in  his  mind  with  the  hope  of  marrying  his  cousin 

Therese.  Meanwhile  he  had  made  arrangements  for  the  publica- 
tion of  the  Reisebilder,  the  first  volume  of  which,  Die  Harzreise, 

appeared  in  May  1826.  The  success  of  the  book  was  instan- 
taneous. Its  lyric  outbursts  and  flashes  of  wit;  its  rapid 

changes  from  grave  to  gay;  its  flexibility  of  thought  and  style, 
came  as  a  revelation  to  a  generation  which  had  grown  weary  of 
the  lumbering  literary  methods  of  the  later  Romanticists. 

In  the  spring  of  the  following  year  Heine  paid  a  long  planned 
visit  to  England,  where  he  was  deeply  impressed  by  the  free 
and  vigorous  public  life,  by  the  size  and  bustle  of  London ;  above 
all,  he  was  filled  with  admiration  for  Canning,  whose  policy 
had  realized  many  a  dream  of  the  young  German  idealists  of 
that  age.  But  the  picture  had  also  its  reverse;  the  sordidly 
commercial  spirit  of  English  life,  and  brutal  egotism  of  the 

ordinary  Englishman,  grated  on  Heine's  sensitive  nature; 
he  missed  the  finer  literary  and  artistic  tastes  of  the  continent 
and  was  repelled  by  the  austerity  of  English  religious  sentiment 
and  observance.  Unfortunately  the  latter  aspects  of  English 
life  left  a  deeper  mark  on  his  memory  than  the  bright  side. 
In  October  Baron  Cotta,  the  well-known  publisher,  offered 
Heine — the  second  volume  of  whose  Reisebilder  and  the  Buck 

der  Lieder  had  meanwhile  appeared  and  won  him  fresh  laurels — 
the  joint-editorship  of  the  Neue  allgemeine  polilische  Annalen. 
He  gladly  accepted  the  offer  and  betook  himself  to  Munich. 
Heine  did  his  best  to  adapt  himself  and  his  political  opinions  to 
the  new  surroundings,  in  the  hope  of  coming  in  for  a  share  of 

the  good  things  which  Ludwig  I.  of  Bavaria  was  so  generously 
distributing  among  artists  and  men  of  letters.  But  the  stings 
of  the  Reisebilder  were  not  so  easily  forgotten;  the  clerical 
party  in  particular  did  not  leave  him  long  in  peace.  In  July 
1828,  the  professorship  on  which  he  had  set  his  hopes  being 
still  not  forthcoming,  he  left  Munich  for  Italy,  where  he  remained 
until  the  following  November,  a  holiday  which  provided  material 
for  the  third  and  part  of  the  fourth  volumes  of  the  Reisebilder. 

A  blow  more  serious  than  the  Bavarian  king's  refusal  to  establish 
him  in  Munich  awaited  him  on  his  return  to  Germany— the 
death  of  his  father.  In  the  beginning  of  1829  Heine  took  up 
his  abode  in  Berlin,  where  he  resumed  old  acquaintanceships; 
in  summer  he  was  again  at  the  sea,  and  in  autumn  he  returned 
to  the  city  he  now  loathed  above  all  others,  Hamburg,  where  he 
virtually  remained  until  May  1831.  These  years  were  not  a 

happy  period  of  the  poet's  life;  his  efforts  to  obtain  a  position, 
apart  from  that  which  he  owed  to  his  literary  work,  met  with 
rebuffs  on  every  side;  his  relations  with  his  uncle  were  un- 

satisfactory and  disturbed  by  constant  friction,  and  for  a  time 
he  was  even  seriously  ill.  His  only  consolation  in  these  months 
of  discontent  was  the  completion  and  publication  of  the  Reise- 

bilder. When  in  1830  the  news  of  the  July  Revolution  in  the 
streets  of  Paris  reached  him,  Heine  hailed  it  as  the  beginning 
of  a  new  era  of  freedom,  and  his  thoughts  reverted  once  more 
to  his  early  plan  of  settling  in  Paris.  All  through  the  following 
winter  the  plan  ripened,  and  in  May  1831  he  finally  said  farewell 
to  his  native  land. 

Heine's  first  impressions  of  the  "  New  Jerusalem  of  Liberalism  " 
were  jubilantly  favourable;  Paris,  he  proclaimed,  was  the 
capital  of  the  civilized  world,  to  be  a  citizen  of  Paris  the  highest 
of  honours.  He  was  soon  on  friendly  terms  with  many  of  the 
notabilities  of  the  capital,  and  there  was  every  prospect  of  a 
congenial  and  lucrative  journalistic  activity  as  correspondent 
for  German  newspapers.  Two  series  of  his  articles  were  subse- 

quently collected  and  published  under  the  titles  Franzosische 
Zustande  (1832)  and  Lutezia  (written  1840-1843,  published  in 
the  Vermischte  Schriften,  1854).  In  December  1835,  however, 

the  German  Bund,  incited  by  W.  Menzel's  attacks  on  "  Young 
Germany,"  issued  its  notorious  decree,  forbidding  the  publication 
of  any  writings  by  the  members  of  that  coterie;  the  name  of 
Heine,  who  had  been  stigmatized  as  the  leader  of  the  movement 
headed  the  list.  This  was  the  beginning  of  a  series  of  literary 
feuds  in  which  Heine  was,  from  now  on,  involved;  but  a  more 
serious  and  immediate  effect  of  the  decree  was  to  curtail  consider- 

ably his  sources  of  income.  His  uncle,  it  is  true,  had  allowed 
him  4000  francs  a  year  when  he  settled  in  Paris,  but  at  this 
moment  he  was  not  on  the  best  of  terms  with  his  Hamburg 
relatives.  Under  these  circumstances  he  was  induced  to  take 

a  step  which  his  fellow-countrymen  have  found  it  hard  to  forgive ; 
he  applied  to  the  French  government  for  support  from  a  secret 

fund  formed  for  the  benefit  of  "  political  refugees  "  who  were 
willing  to  place  themselves  at  the  service  of  France.  From  1836 
or  1837  until  the  Revolution  of  1848  Heine  was  in  receipt  of 
4800  francs  annually  from  this  source. 

In  October  1834  Heine  made  the  acquaintance  of  a  young 

Frenchwoman,  Eugenie  Mirat,  a  saleswoman  in  a  boot-shop 
in  Paris,  and  before  long  had  fallen  passionately  in  love  with 
her.  Although  ill-educated,  vain  and  extravagant,  she  inspired 
the  poet  with  a  deep  and  lasting  affection,  and  in  1841,  on  the 
eve  of  a  duel  in  which  he  had  become  involved,  he  made  her 

his  wife.  "  Mathilde,"  as  Heine  called  her,  was  not  the  comrade 
to  help  the  poet  in  days  of  adversity,  or  to  raise  him  to  better 
things,  but,  in  spite  of  passing  storms,  he  seems  to  have  been 
happy  with  her,  and  she  nursed  him  faithfully  in  his  last  illness. 
Her  death  occurred  in  1883.  His  relations  with  Mathilde 
undoubtedly  helped  to  weaken  his  ties  with  Germany;  and 
notwithstanding  the  affection  he  professed  to  cherish  for  his 
native  land,  he  only  revisited  it  twice,  in  the  autumn  of  1843  and 

the  summer  of  1847.  In  1845  appeared  the  first  unmistakable 
signs  of  the  terrible  spinal  disease,  which,  for  eight  years,  from 

the  spring  of  1848  till  his  death,  condemned  him  to  a  "  mattress 
grave."  These  years  of  suffering — suffering  which  left  his 
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intellect  as  clear  and  vivacious  as  ever — seem  to  have  effected 

what  might  be  called  a  spiritual  purification  in  Heine's  nature, 
and  to  have  brought  out  all  the  good  sides  of  his  character, 
whereas  adversity  in  earlier  years  only  intensified  his  cynicism. 
The  lyrics  of  the  Romanzero  (1851)  and  the  collection  of  Neueste 

Gedichte  (1853-1854)  surpass  in  imaginative  depth  and  sincerity 
of  purpose  the  poetry  of  the  Buck  der  Lieder.  Most  wonderful 

of  all  are  the  poems  inspired  by  Heine's  strange  mystic  passion 
for  the  lady  he  called  Die  Mouche,  a  countrywoman  of  his  own — 
her  real  name  was  Elise  von  Krienitz,  but  she  had  written  in 

French  under  the  nom  de  plume  of  Camille  Selden — who  helped 

to  brighten  the  last  months  of  the  poet's  life.  He  died  on  the 
1 7th  of  February  1856,  and  lies  buried  in  the  cemetery  of 
Montmartre. 

Besides  the  purely  journalistic  work  of  Heine's  Paris  years, 
to  which  reference  has  already  been  made,  he  published  a  collec- 

tion of  more  serious  prose  writings  under  the  title  Der  Salon 

(1833-1839).  In  this  collection  will  be  found,  besides  papers  on 
French  art  and  the  French  stage,  the  essays  "  Zur  Geschichte  der 
Religion  und  Philosophie  in  Deutschland,"  which  he  had  written 
for  the  Reoue  des  deux  mond.es.  Here,  too,  are  the  more  character- 

istic productions  of  Heine's  genius,  Aus  den  Memoiren  des 

Herrn  von  Schnabelewopski, '  Der  Rabbi  von  Bacherach  and 
Florentinische  Nachte.  Die  romantische  Schule  (1836),  with 
its  unpardonable  personal  attack  on  the  elder  Schlegel,  is  a 
less  creditable  essay  in  literary  criticism.  In  1839  appeared 
Shakespeares  Mddchen  und  Frauen,  which,  however,  was  merely 
the  text  to  a  series  of  illustrations;  and  in  1840,  the  witty  and 
trenchant  satire  on  a  writer,  who,  in  spite  of  many  personal 

disagreements,  had  been  Heine's  fellow-fighter  in  the  liberal 
cause,  Ludwig  Borne.  Of  Heine's  poetical  work  in  these  years, 
his  most  important  publications  were,  besides  the  Romanzero, 
the  two  admirable  satires,  Deutschland,  ein  Wintermarchen 
(1844),  the  result  of  his  visit  to  Germany,  and  A  Ita  Troll,  ein 
Sommernachtstraum  (1876),  an  attack  on  the  political  Tendenz- 
literatur  of  the  'forties. 

In  the  case  of  no  other  of  the  greater  German  poets  is  it  so 
hard  to  arrive  at  a  final  judgment  as  in  that  of  Heinrich  Heine. 
In  his  Buck  der  Lieder  he  unquestionably  struck  a  new  lyric 
note,  not  merely  for  Germany  but  for  Europe.  No  singer 
before  him  had  been  so  daring  in  the  use  of  nature-symbolism 
as  he,  none  had  given  such  concrete  and  plastic  expression  to 
the  spiritual  forces  of  heart  and  soul;  in  this  respect  Heine 
was  clearly  the  descendant  of  the  Hebrew  poets  of  the  Old 
Testament.  At  times,  it  is  true,  his  imagery  is  exaggerated 
to  the  degree  of  absurdity,  but  it  exercised,  none  the  less,  a 
fascination  over  his  generation.  Heine  combined  with  a  spiritual 
delicacy,  a  fineness  of  perception,  that  firm  hold  on  reality 
which  is  so  essential  to  the  satirist.  His  lyric  appealed  with 
particular  force  to  foreign  peoples,  who  had  little  understanding 
for  the  intangible,  undefinable  spirituality  which  the  German 
people  regard  as  an  indispensable  element  in  their  national 
lyric  poetry.  Thus  his  fame  has  always  stood  higher  in  England 
and  France  than  in  Germany  itself,  where  his  lyric  method, 
his  self-consciousness,  his  cynicism  in  season  and  out  of  season, 
were  little  in  harmony  with  the  literary  traditions.  As  far, 
indeed,  as  the  development  of  the  German  lyric  is  concerned, 

Heine's  influence  has  been  of  questionable  value.  But  he 
introduced  at  least  one  new  and  refreshing  element  into  German 
poetry  with  his  lyrics  of  the  North  Sea;  no  other  German 
poet  has  felt  and  expressed  so  well  as  Heine  the  charm  of  sea 
and  coast. 

As  a  prose  writer,  Heine's  merits  were  very  great.  His  work 
was,  in  the  main,  journalism,  but  it  was  journalism  of  a  high 

order,  and,  after  all,  the  best  literature  of  the."  Young  German  " 
school  to  which  he  belonged  was  of  this  character.  Heine's 
light  fancy,  his  agile  intellect,  his  straightforward,  clear  style 
stood  him  here  in  excellent  stead.  The  prose  writings  of  his 

French  period  mark,  together  with  Borne's  Briefe  aus  Paris, 
the  beginning  of  a  new  era  in  German  journalism  and  a  healthy 
revolt  against  the  unwieldly  prose  of  the  Romantic  period. 
Above  all  things,  Heine  was  great  as  a  wit  and  a  satirist.  His 

lyric  may  not  be  able  to  assert  itself  beside  that  of  the  very 
greatest  German  singers,  but  as  a  satirist  he  had  powers  of  the 
highest  order.  He  combined  the  holy  zeal  and  passionate 

earnestness  of  the  "  soldier  of  humanity  "  with  the  withering 
scorn  and  ineradicable  sense  of  justice  common  to  the  leaders 

of  the  Jewish  race.  It  was  Heine's  real  mission  to  be  a  reformer, 
to  restore  with  instruments  of  war  rather  than  of  peace  "  the 
interrupted  order  of  the  world."  The  more's  the  pity  that  his 
magnificent  Aristophanic  genius  should  have  had  so  little 
room  for  its  exercise,  and  have  been  frittered  away  in  the  petty 
squabbles  of  an  exiled  journalist. 

The  first  collected  edition  of  Heine's  works  was  edited  by  A. 
Strodtmann  in  21  vols.  (1861-1866),  the  best  critical  edition  is  the 
Sdmtliche  Werke,  edited  by  E.  Elster  (7  vols.,  1887-1890).  Heine 
has  been  more  translated  into  other  tongues  than  any  other  German 
writer  of  his  time.  Mention  may  here  be  made  of  the  French 
translation  of  his  (Euvres  completes  (14  vols.,  1852-1868),  and  the 
English  translation  (by  C.  G.  Leland  and  others)  recently  completed, 
The  Works  of  Heinrich  Heine  (13  vols.,  1892-1905).  For  biography 
and  criticism  see  the  following  works :  A.  Strodtmann,  Heines  Leben 
und  Werke  (3rd  ed.,  1884);  H.  Hueffer,  Aus  dent  Leben  H.  Heines 
(1878);  and  by  the  same  author,  H.  Heine:  Gesammelte  Aufsdtze 
(1906);  G.  Karpeles,  H.  Heine  und  seine  Zeitgenossen  (1888),  and 
by  the  same  author,  H.  Heine:  aus  seinem  Leben  und  aus  seiner 

Zeit  (1900);  W.  Bqlsche,  //.  Heine:  Versuch  einer  asthetisch- 
kritiscken  Analyse  seiner  Werke  und  seiner  Weltanschauung  (1888); 
G.  Brandes,  Del  unge  Tyskland  (1890;  Eng.  trans.,  1905).  An 
English  biography  by  W.  Stigand,  Life,  Works  and  Opinions  of 
Heinrich  Heine,  appeared  in  1875,  but  it  has  little  value;  there  is 
also  a  short  life  by  W.  Sharp  (1888).  The  essays  on  Heine  by 
George  Eliot  and  Matthew  Arnold  are  well  known.  The  best  French 
contributions  to  Heine  criticism  are  J.  Legras,  H.  Heine,  poete 
(1897),  and  H.  Lichtenberger,  H.  Heine,  penseur  (1905).  See  also 
L.P.  Betz,  Heine  in  Frankreich  (1895).  (J.  W.  F.;  J.  G.  R.) 

HEINECCIUS,  JOHANN  GOTTLIEB  (1681-1741),  German 
jurist,  was  born  on  the  nth  of  September  1681  at  Eisenberg, 
Altenburg.  He  studied  theology  at  Leipzig,  and  law  at  Halle; 
and  at  the  latter  university  he  was  appointed  in  1713  professor 
of  philosophy,  and  in  1718  professor  of  jurisprudence.  He 
subsequently  filled  legal  chairs  at  Franeker  in  Holland  and  at 
Frankfort,  but  finally  returned  to  Halle  in  1733  as  professor 
of  philosophy  and  jurisprudence.  He  died  there  on  the  3ist  of 
August  1 741 .  Heineccius  belonged  to  the  school  of  philosophical 
jurists.  He  endeavoured  to  treat  law  as  a  rational  science,  and 
not  merely  as  an  empirical  art  whose  rules  had  no  deeper 
source  than  expediency.  Thus  he  continually  refers  to  first 
principles,  and  he  develops  his  legal  doctrines  as  a  system  of 
philosophy. 

His  chief  works  were  Antiquitatum  Romanarum  juris prudentiam 
illustrantium  syntagma  (1718),  Historia  juris  civilis  Romani  ac 
Germanici  (1733),  Elementa  juris  Germanici  (1735),  Elementa  juris 
naturae  et  gentium  (1737;  Eng.  trans,  by  Turnbull,  2  vols.,  London, 
1763).  Besides  these  works  he  wrote  on  purely  philosophical  sub- 

jects, and  edited  the  works  of  several  of  the  classical  jurists.  His 
Opera  omnia  (9  vols.,  Geneva,  1771,  &c.)  were  edited  by  his  son 
Johann  Christian  Gottlieb  Heineccius  (1718-1791). 

Heineccius's  brother,  JOHANN  MICHAEL  HEINECCIUS  (1674- 
1722),  was  a  well-known  preacher  and  theologian,  but  is  re- 

membered more  from  the  fact  ,that  he  was  the  first  to  make  a 
systematic  study  of  seals,  concerning  which  he  left  a  book,  De 
veteribus  Germanorum  aliarumque  nationum  sigillis  (Leipzig, 
1710;  2nd  ed.,  1719). 

HEINECKEN,  CHRISTIAN  HEINRICH  (1721-1725),  a  child 
remarkable  for  precocity  of  intellect,  was  born  on  the  6th  of 
February  1721  at  Liibeck,  where  his  father  was  a  painter. 
Able  to  speak  at  the  age  of  ten  months,  by  the  time  he  was  one 
year  old  he  knew  by  heart  the  principal  incidents  in  the 
Pentateuch.  At  two  years  of  age  he  had  mastered  sacred 
history;  at  three  he  was  intimately  acquainted  with  history 
and  geography,  ancient  and  modern,  sacred  and  profane,  besides 
being  able  to  speak  French  and  Latin;  and  in  his  fourth  year 
he  devoted  himself  to  the  study  of  religion  and  church  history. 
This  wonderful  precocity  was  no  mere  feat  of  memory,  for  the 
youthful  savant  could  reason  on  and  discuss  the  knowledge 
he  had  acquired.  Crowds  of  people  flocked  to  Liibeck  to  see 
the  wonderful  child;  and  in  1724  he  was  taken  to  Copenhagen 
at  the  desire  of  the  king  of  Denmark.  On  his  return  to  Liibeck 
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he  began  to  learn  writing,  but  his  sickly  constitution  gave  way, 
and  he  died  on  the  22nd  of  June  1725. 

The  Life,  Deeds,  Travels  and  Death  of  the  Child  of  Liibeck 
were  published  in  the  following  year  by  his  tutor  Schoneich.  See 
also  Teutsche  Bibliothek,  xvii.,  and  Memoires  de  Trevoux  (Jan. 
1731). 

HEINICKE,  SAMUEL  (1727-1790),  the  originator  in  Germany 
of  systematic  education  for  the  deaf  and  dumb,  was  born  on  the 
loth  of  April  1727,  at  Nautschiitz,  Germany.  Entering  the 
electoral  bodyguard  at  Dresden,  he  subsequently  supported 
himself  by  teaching.  About  1754  his  first  deaf  and  dumb  pupil 
was  brought  him.  His  success  in  teaching  this  pupil  was  so 
great  that  he  determined  to  devote  himself  entirely  to  this  work. 

The  outbreak  of  the  Seven  Years'  War  upset  his  plans  for  a  time. 
Taken  prisoner  at  Pirna,  he  was  brought  to  Dresden,  but  soon 

made  his  escape.  In  1768,  when  living  in  Hamburg,  he  success- 
fully taught  a  deaf  and  dumb  boy  to  talk,  following  the  methods 

prescribed  by  Amman  in  his  book  Surdus  loquens,  but  improving 
on  them.  Recalled  to  his  own  country  by  the  elector  of  Saxony, 
he  opened  in  Leipzig,  in  1778,  the  first  deaf  and  dumb  institution 
in  Germany.  This  school  he  directed  till  his  death,  which  took 
place  on  the  3oth  of  April  1790.  He  was  the  author  of  a  variety 
of  books  on  the  instruction  of  the  deaf  and  dumb. 

HEINSE,  JOHANN  JAKOB  WILHELM  (1740-1803),  German 
author,  was  born  at  Langewiesen  near  Ilmenau  in  Thuringia  on 
the  1 6th  of  February  1749.  After  attending  the  gymnasium  at 
Schleusingen  he  studied  law  at  Jena  and  Erfurt.  In  Erfurt  he 

became  acquainted  with  Wieland  and  through  him  with  "  Father" 
Gleim  who  in  1772  procured  him  the  post  of  tutor  in  a  family  at 
Quedlinburg.  In  1774  he  went  to  Diisseldorf,  where  he  assisted 
the  poet  J.  G.  Jacobi  to  edit  the  periodical  Iris.  Here  the 
famous  picture  gallery  inspired  him  with  a  passion  for  art,  to  the 
study  of  which  he  devoted  himself  with  so  much  zeal  and  insight 
that  Jacobi  furnished  him  with  funds  for  a  stay  in  Italy,  where 

he  remained  for  three  years  (i  780-1 783).  He  returned  to  Diissel- 
dorf in  1784,  and  in  1786  was  appointed  reader  to  the  elector 

Frederick  Charles  Joseph,  archbishop  of  Mainz,  who  subse- 
quently made  him  his  librarian  at  Aschaffenburg,  where  he  died 

on  the  22nd  of  June  1803. 

The  work  upon  which  Heinse's  fame  mainly  rests  is  Ardinghello 
und  die  gluckseligen  Inseln  (1787),  a  novel  which  forms  the  frame- 

work for  the  exposition  of  his  views  on  art  and  life,  the  plot  being 
laid  in  the  Italy  of  the  i6th  century.  This  and  his  other  novels 
Laidion,  oder  die  eleusinischen  Geheimnisse  (1774)  and  Hildegard 
von  Hohenthal  (1796)  combine  the  frank  voluptuousness  of 

Wieland  with  the  enthusiasm  of  the  "  Sturm  und  Drang."  Both 
as  novelist  and  art  critic,  Heinse  had  considerable  influence  on 
the  romantic  school. 

Heinse's  complete  works  (Samtliche  Schriften)  were  published  by 
H.  Laube  in  10  vols.  (Leipzig,  1838).  A  new  edition  by  C.  Schudde- 
kopf  is  in  course  of  publication  (Leipzig,  1901  sqq.).  See  H.  Prohle, 
Lessing,  Wieland,  Heinse  (Berlin,  1877),  and  J.  Schober,  Johann 
Jacob  Wilhelm  Heinse,  sein  Leben  und  seine  Werke  (Leipzig,  1882); 
also  K.  D.  Jessen,  Heinses  Stellung  zur  bildenden  Kunst  (Berlin, 
1903)- 

HEINSIUS  (or  HEINS)  DANIEL  (1580-1655),  one  of  the  most 
famous  scholars  of  the  Dutch  Renaissance,  was  born  at  Ghent 
on  the  9th  of  June  1580.  The  troubles  of  the  Spanish  war  drove 
his  parents  to  settle  first  at  Veere  in  Zeeland,  then  in  England, 
next  at  Ryswick  and  lastly  at  Flushing.  In  1594,  being  already 
remarkable  for  his  attainments,  he  was  sent  to  the  university  of 
Franeker  to  perfect  himself  in  Greek  under  Henricus  Schotanus. 
He  stayed  at  Franeker  half  a  year,  and  then  settled  at  Leiden 
for  the  remaining  sixty  years  of  his  life.  There  he  studied  under 
Joseph  Scaliger,  and  there  he  found  Marnix  de  St  Aldegonde, 
Janus  Douza,  Paulus  Merula  and  others,  and  was  soon  taken 
into  the  society  of  these  celebrated  men  as  their  equal.  His 
proficiency  in  the  classic  languages  won  the  praise  of  all  the  best 
scholars  of  Europe,  and  offers  were  made  to  him,  but  in  vain,  to 
accept  honourable  positions  outside  Holland.  He  soon  rose  in 
dignity  at  the  university  of  Leiden.  In  1602  he  was  made 
professor  of  Latin,  in  1605  professor  of  Greek,  and  at  the  death  of 
Merula  in  1607  he  succeeded  that  illustrious  scholar  as  librarian 

to  the  university.  The  remainder  of  his  life  is  recorded  in  a  list  of 
his  productions.  He  died  at  the  Hague  on  the  25th  of  February 
1655.  The  Dutch  poetry  of  Heinsius  is  of  the  school  of  Roemer 
Visscher,  but  attains  no  very  high  excellence.  It  was,  however, 
greatly  admired  by  Martin  Opitz,  who  was  the  pupil  of  Heinsius, 
and  who,  in  translating  the  poetry  of  the  latter,  introduced  the 
German  public  to  the  use  of  the  rhyming  alexandrine. 

He  published  his  original  Latin  poems  in  three  volumes — Iambi 

(1602),  Elegiae  (1603)  and  Po'emata  (1605) ;  his  Emblemata  amatoria, 
poems  in  Dutch  and  Latin,  were  first  printed  in  1604.  In  the  same 
year  he  edited  Theocritus,  Bion  and  Moschus,  having  edited  Hesiod 
in  1603.  In  1609  he  printed  his  Latin  Orations.  In  1610  he  edited 
Horace,  and  in  1611  Aristotle  and  Seneca.  In  1613  appeared  in 
Dutch  his  tragedy  of  The  Massacre  of  the  Innocents;  and  in  1614  his 
treatise  De  politica  sapientia.  In  1616  he  collected  his  original  Dutch 
poems  into  a  volume.  He  edited  Terence  in  1618,  Livy  in  1620, 
published  his  oration  De  contemptu  mortis  in  1621,  and  brought  out 
the  Epistles  of  Joseph  Scaliger  in  1627. 

HEINSIUS,  NIKOLAES  (1620-1681),  Dutch  scholar,  son  of 
Daniel  Heinsius,  was  born  at  Leiden  on  the  2oth  of  July  1620. 
His  boyish  Latin  poem  of  Breda  expugnata  was  printed  in 
1637,  and  attracted  much  attention.  In  1642  he  began  his 
wanderings  with  a  visit  to  England  in  search  of  MSS.  of  the 
classics;  but  he  met  with  little  courtesy  from  the  English 
scholars.  In  1644  he  was  sent  to  Spa  to  drink  the  waters;  his 
health  restored,  he  set  out  once  more  in  search  of  codices,  passing 
through  Louvain,  Brussels,  Mechlin,  Antwerp  and  so  back  to 
Leiden,  everywhere  collating  MSS.  and  taking  philological  and 
textual  notes.  Almost  immediately  he  set  out  again,  and  arriving 
in  Paris  was  welcomed  with  open  arms  by  the  French  savants. 
After  investigating  all  the  classical  texts  he  could  lay  hands  on, 
he  proceeded  southwards,  and  visited  on  the  same  quest  Lyons, 
Marseilles,  Pisa,  Florence  (where  he  paused  to  issue  a  new  edition 
of  Ovid)  and  Rome.  Next  year,  1647,  found  him  in  Naples, 
from  which  he  fled  during  the  reign  of  Masaniello;  he  pursued 
his  labours  in  Leghorn,  Bologna,  Venice  and  Padua,  at  which 
latter  city  he  published  in  1648  his  volume  of  original  Latin  verse 
entitled  Ilalica.  He  proceeded  to  Milan,  and  worked  for  a  con- 

siderable time  in  the  Ambrosian  library;  he  was  preparing  to 
explore  Switzerland  in  the  same  patient  manner,  when  the  news 

of  his  father's  illness  recalled  him  hurriedly  to  Leiden.  He  was 
soon  called  away  to  Stockholm  at  the  invitation  of  Queen 
Christina,  at  whose  court  he  waged  war  with  Salmasius,  who 
accused  him  of  having  supplied  Milton  with  facts  from  the  life 
of  that  great  but  irritable  scholar.  Heinsius  paid  a  flying  visit 
to  Leiden  in  1650,  but  immediately  returned  to  Stockholm.  In 
1651  he  once  more  visited  Italy;  the  remainder  of  his  life  was 
divided  between  Upsala  and  Holland.  He  collected  his  Latin 
poems  into  a  volume  in  1653.  His  latest  labours  were  the 
editing  of  Velleius  Paterculus  in  1678,  and  of  Valerius  Flaccus  in 
1680.  Hedied  at  the  Hague  on  the  7th  of  Octoberi68i.  Nikolaes 
Heinsius  was  one  of  the  purest  and  most  elegant  of  Latinists,  and 
if  his  scholarship  was  not  quite  so  perfect  as  that  of  his  father,  he 
displayed  higher  gifts  as  an  original  writer. 

His  illegitimate  son,  NIKOLAES  HEINSIUS  (b.  1655),  was  the 
author  of  The  Delightful  Adventures  and  Wonderful  Life  of 
Mirandor  (1675),  the  single  Dutch  romance  of  the  i7th  century. 
He  had  to  flee  the  country  in  1677  for  committing  a  murder  in  the 
streets  of  the  Hague,  and  died  in  obscurity. 

HEIR  (Lat.  heres,  from  a  root  meaning  to  grasp,  seen  in  herus 
or  erus,  master  of  a  house,  Gr.  \dp,  hand,  Sans,  hat  ana, 
hand),  in  law,  technically  one  who  succeeds,  by  descent,  to  an 
estate  of  inheritance,  in  contradistinction  to  one  who  succeeds 
to  personal  property,  i.e.  next  of  kin.  The  word  is  now  used 
generally  to  denote  the  person  who  is  entitled  by  law  to  inherit 
property,  titles,  &c.,of  another.  The  rules  regulating  the  descent 
of  property  to  an  heir  will  be  found  in  the  articles  INHERITANCE, 
SUCCESSION,  &c. 

An  heir  apparent  (Lat.  apparens,  manifest)  is  he  whose  right  of 
inheritance  is  indefeasible,  provided  he  outlives  the  ancestor, 
e.g.  an  eldest  or  only  son. 

Heir  by  custom,  or  customary  heir,  he  who  inherits  by  a 
particular  and  local  custom,  as  in  borough-English,  whereby 
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the  youngest  son  inherits,  or  in  gavelkind,  whereby  all  the  sons 
inherit  as  parceners,  and  made  but  one  heir. 

Heir  general,  or  heir  at  law,  he  who  after  the  death  of  his 
ancestor  has,  by  law,  the  right  to  the  inheritance. 

Heir  presumptive,  one  who  is  next  in  succession,  but  whose 
right  is  defeasible  by  the  birth  of  a  nearer  heir,  e.g.  a  brother  or 
nephew,  whose  presumptive  right  may  be  destroyed  by  the  birth 
of  a  child,  or  a  daughter,  whose  right  may  be  defeated  by  the 
birth  of  a  son. 

Special  heir,  one  not  heir  at  law  (i.e.  at  common  law),  but  by 
special  custom. 

Ultimate  heir,  he  to  whom  lands  come  by  escheat  on  failure  of 

proper  heirs.  In  Scots  law  the  technical  use  of  the  word  "  heir  " 
is  not  confined  to  the  succession  to  real  property,  but  includes 
succession  to  personal  property  as  well. 
HEIRLOOM,  strictly  so  called  in  English  law,  a  chattel 

{"  loom  "  meaning  originally  a  tool)  which  by  immemorial 
usage  is  regarded  as  annexed  by  inheritance  to  a  family  estate. 
Any  owner  of  such  heirloom  may  dispose  of  it  during  his  life- 

time, but  he  cannot  bequeath  it  by  will  away  from  the  estate. 
If  he  dies  intestate  it  goes  to  his  heir-at-law,  and  if  he  devises 
the  estate  it  goes  to  the  devisee.  At  the  present  time  such 
heirlooms  are  almost  unknown,  and  the  word  has  acquired  a 
secondary  and  popular  meaning  and  is  applied  to  furniture, 
pictures,  &c.,  vested  in  trustees  to  hold  on  trust  for  the  person 
for  the  time  being  entitled  to  the  possession  of  a  settled  house. 
Such  things  are  more  properly  called  settled  chattels.  An 
heirloom  in  the  strict  sense  is  made  by  family  custom,  not  by 
settlement.  A  settled  chattel  may,  under  the  Settled  Land  Act 
1882,  be  sold  under  the  direction  of  the  court,  and  the  money 
arising  under  such  sale  is  capital  money.  The  court  will  only 
sanction  such  a  sale  if  it  be  shown  that  it  is  to  the  benefit  of  all 

parties  concerned;  and  if  the  article  proposed  to  be  sold  is  of 
unique  or  historical  character,  it  will  have  regard  to  the  intention 
of  the  settlor  and  the  wishes  of  the  remainder  men  (Re  Hope, 
De  Cello  v.  Hope,  1899,  2  ch.  679). 
HEJAZ  (HIJAZ),  a  Turkish  vilayet  and  a  province  of  Western 

Arabia,  extending  along  the  Red  Sea  coast  from  the  head  of 

the  Gulf  of  Akaba  in  29°  30'  N.  to  the  south  of  Taif  in  20°  N.  It 
is  bounded  N.  by  Syria,  E.  by  the  Nafud  desert  and  by  Nejd  and 
S.  by  Asir.  Its  length  is  about  750  m.  and  its  greatest  breadth 
from  the  Harra  east  of  Khaibar  to  the  coast  is  200  m.  The 

name  Hejaz,  which  signifies  "  separating,"  is  sometimes  limited 
to  the  region  extending  from  Medina  in  the  north  to  Taif  in  the 
south,  which  separates  the  island  province  «f  Nejd  from  the 
Tehama  (Tihama)  or  coastal  district,  but  most  authorities, 
both  Arab  and  European,  define  it  in  the  wider  sense.  Though 
physically  the  most  desolate  and  uninviting  province  in  Arabia, 
it  has  a  special  interest  and  importance  as  containing  the  two 
sacred  cities  of  Islam,  Mecca  and  Medina  (q.v.),  respectively 
the  birthplace  and  burial-place  of  Mahomet,  which  are  visited 
yearly  by  large  numbers  of  Moslem  pilgrims  from  all  parts  of 
the  world. 

Hejaz  is  divided  longitudinally  by  the  Tehama,  range  of 
mountains  into  two  zones,  a  narrow  littoral  and  a  broader 
upland.  This  range  attains  its  greatest  height  in  Jebel  Shar, 
the  Mount  Seir  of  scripture,  overlooking  the  Midian  coast, 
which  probably  reaches  7000  ft.,  and  Jebel  Radhwa  a  little  N.E. 
of  Yambu  rising  to  6000  ft.  It  is  broken  through  by  several 
valleys  which  carry  off  the  drainage  of  the  inland  zone;  the 
principal  of  these  is  the  Wadi  Hamd,  the  main  source  of  which 
is  on  the  Harra  east  of  Khaibar.  Its  northern  tributary  the  Wadi 
Jizil  drains  the  Harrat  el  Awerid  and  a  southern  branch  comes 
from  the  neighbourhood  of  Medina..  Farther  south  the  Wadi 
es  Safra  cuts  through  the  mountains  and  affords  the  principal 
access  to  the  valley  of  Medina  from  Yambu  or  Jidda.  None 
of  the  Hejaz  Wadis  has  a  perennial  stream,  but  they  are  liable 
to  heavy  floods  after  the  winter  rains,  and  thick  groves  of  date- 
palms  and  occasional  settlements  are  met  with  along  their 
courses  wherever  permanent  springs  are  found.  The  northern 
part  of  Hejaz  contains  but  few  inhabited  sites.  Muwela,  Damgha 
and  El  Wijh  are  small  ports  used  by  coasting  craft.  The  last 
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named  was  formerly  an  important  station  on  the  Egyptian 
pilgrim  route,  and  in  ancient  days  was  a  Roman  settlement, 
and  the  port  of  the  Nabataean  towns  of  el  Hajr  150  m.  to  the  east. 
Inland  the  sandstone  desert  of  El  Hisma  reaches  from  the  Syrian 

border  at  Ma'an  to  Jebel  Awerid,  where  the  volcanic  tracts 
known  as  harra  begin,  and  extend  southwards  along  the  western 
borders  of  the  Nejd  plateau  as  far  as  the  latitude  of  Mecca.  East 
of  Jebel  Awerid  lies  the  oasis  of  Tema,  identified  with  the 
Biblical  Teman,  which  belongs  to  the  Shammar  tribe;  its  fertility 
depends  on  the  famous  well,  known  as  Bir  el  Hudaj.  Farther 

south  and  on  the  main  pilgrim  route  is  El  'Ala,  the  principal 
settlement  of  El  Hajr,  the  Egra  of  Ptolemy,  to  whom  it  was 
known  as  an  oasis  town  on  the  gold  and  frankincense  road. 

Higher  up  the  same  valley  are  the  rock-cut  tombs  of  Medina 
Salih,  similar  to  those  at  Petra  and  shown  by  the  Nabataean 
coins  and  inscriptions  discovered  there  by  Doughty  and  Huber 
to  date  from  the  beginning  of  the  Christian  era.  To  the  south- 

east again  is  the  oasis  of  Khaibar,  with  some  2500  inhabitants, 
chiefly  negroes,  the  remnants  of  an  earlier  slave  population. 
The  citadel,  known  as  the  Kasr  el  Yahudi,  preserves  the  tradition 
of  its  former  Jewish  ownership.  With  these  exceptions  there 

are  no  settled  villages  between  Ma'an  and  Medina,  the  stations 
on  the  pilgrim  road  being  merely  small  fortified  posts  with 
reservoirs,  at  intervals  of  30  or  40  m.,  which  are  kept  up  by  the 
Turkish  government  for  the  protection  of  the  yearly  caravan. 

The  southern  part  of  the  province  is  more  favoured  by  nature. 
Medina  is  a  city  of  25,000  to  30,000  inhabitants,  situated  in  a 
broad  plain  between  the  coast  range  and  the  low  hills  across 
which  lies  the  road  to  Nejd.  Its  altitude  above  the  sea  is  about 
2500  ft.  It  is  well  supplied  with  water  and  is  surrounded  by 
gardens  and  plantations;  barley  and  wheat  are  grown,  but  the 
staple  produce,  as  in  all  the  cultivated  districts  of  Hejaz,  is  dates, 

of  which  100  different  sorts  are  said  to  grow.  Yambu'  has  a 
certain  importance  as  the  port  for  Medina.  The  route  follows 
for  part  of  the  way  along  the  Wadi  es  Safra,  which  contains 
several  small  settlements  with  abundant  date  groves;  from 
Badr  Hunen,  the  last  of  these,  the  route  usually  taken  from 
Medina  to  Mecca  runs  near  the  coast,  passing  villages  with 
some  cultivation  at  each  stage.  The  eastern  route  though  more 
direct  is  less  used;  it  passes  through  a  barren  country  described 
by  Burton  as  a  succession  of  low  plains  and  basins  surrounded 
by  rolling  hills  and  intersected  by  torrent  beds;  the  predominant 
formation  is  basalt.  Suwerikiya  and  Es  Safina  are  the  only 
villages  of  importance  on  this  route. 

'  Mecca  and  the  holy  places  in  its  vicinity  are  described  in  a 
separate  article;  it  is  about  48  m.  from  the  port  of  Jidda,  the 
most  important  trade  centre  of  the  Hejaz  province.  The  great 
majority  of  pilgrims  for  Mecca  arrive  by  sea  at  Jidda.  Their 
transport  and  the  supply  of  their  wants  is  therefore  the  chief 
business  of  the  place;  in  1004  the  number  was  66,500,  and  the 
imports  amounted  in  value  to  £1,400,000. 

From  the  hot  lowland  in  which  Mecca  is  situated  the  country 
rises  steeply  up  to  the  Taif  plateau,  some  6000  ft.  above  sea- 
level,  a  district  resembling  in  climate  and  physical  character 
the  highlands  of  Asir  and  Yemen.  Jebel  el  Kura  at  the  northern 
edge  of  the  plateau  is  a  fertile  well-watered  district,  producing 

wheat  and  barley  and  fruit.  Taif,  a  day's  journey  farther  south, 
lies  in  a  sandy  plain,  surrounded  by  low  mountains.  The  houses, 
though  small,  are  well  built  of  stone;  the  gardens  for  which 
it  is  celebrated  lie  at  a  distance  of  a  mile  or  more  to  the  S.W.  at 
the  foot  of  the  mountains. 

Hejaz,  together  with  the  other  provinces  of  Arabia  which  on 
the  overthrow  of  the  Bagdad  Caliphate  in  1258  had  fallen  under 
Egyptian  domination,  became  by  the  conquest  of  Egypt  in  1517 
a  dependency  of  the  Ottoman  empire.  Beyond  assuming  the 
title  of  Caliph,  neither  Salim  I.  nor  his  successors  interfered 
much  in  the  government,  which  remained  in  the  hands  of  the 
sharifs  of  Mecca  until  the  religious  upheaval  which  culminated 
at  the  beginning  of  the  igth  century  in  the  pillage  of  the  holy 
cities  by  the  Wahhabi  fanatics.  Mehemet  Ali,  viceroy  of  Egypt, 
was  entrusted  by  the  sultan  with  the  task  of  establishing  order, 
and  after  several  arduous  campaigns  the  Wahhabis  were  routed 
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and  their  capital  Deraiya  in  Nejd  taken  by  Ibrahim  Pasha  in 
1817.  Hejaz  remained  in  Egyptian  occupation  until  1845, 
when  its  administration  was  taken  over  directly  by  Constan- 

tinople, and  it  was  constituted  a  vilayet  under  a  vali  or  governor- 
general.  The  population  is  estimated  at  300,000,  about  half  of 
which  are  inhabitants  of  the  towns  and  the  remainder  Bedouin, 
leading  a  nomad  or  pastoral  life.  The  principal  tribes  are  the 
Sherarat,  Beni  Atiya  and  Huwetat  in  the  north;  the  Juhena 

between  Yambu'  and  Medina,  and  the  various  sections  of  the 
Harb  throughout  the  centre  and  south;  the  Ateba  also  touch 
the  Mecca  border  on  the  south-east.  All  these  tribes  receive 
surra  or  money  payments  of  large  amount  from  the  Turkish 
government  to  ensure  the  safe  conduct  of  the  annual  pilgrimage, 
otherwise  they  are  practically  independent  of  the  Turkish 
administration,  which  is  limited  to  the  large  towns  and  garrisons. 
The  troops  occupying  these  latter  belong  to  the  i6th  (Hejaz) 
division  of  the  Turkish  army. 

The  difficulties  of  communication  with  his  Arabian  provinces, 
and  of  relieving  or  reinforcing  the  garrisons  there,  induced  the 

sultan  Abdul  Hamid  in  1900  to  undertake  the  con- 
™*  struction  of  a  railway  directly  connecting  the  Hejaz 
railway.  cities  with  Damascus  without  the  necessity  of  leaving 

Turkish  territory  at  any  point,  as  hitherto  required 
by  the  Suez  Canal.  Actual  construction  was  begun  in  May  1901 

and  on  the  ist  of  September  1904  the  section  Damascus-Ma'an 
(285  m.)  was  officially  opened.  The  line  has  a  narrow  gauge 
of  1-05  metre=  41  in.,  the  same  gauge  as  that  of  the  Damascus- 
Beirut  line;  it  has  a  ruling  gradient  of  i  in  50  and  follows  gener- 

ally the  pilgrim  track,  through  a  desert  country  presenting  no 
serious  engineering  difficulties.  The  graver  difficulties  due  to 
the  scarcity  of  water,  and  the  lack  of  fuel,  supplies  and  labour 
were  successfully  overcome;  in  1906  the  line  was  completed 
to  El  Akhdar,  470  m.  from  Damascus  and  350  from  Medina, 
in  time  to  be  used  by  the  pilgrim  caravan  of  that  year;  and  the 
section  to  Medina  was  opened  in  1908.  Its  military  value  was 
shown  in  the  previous  year,  when  it  conveyed  28  battalions  from 

Damascus  to  Ma'an,  from  which  station  the  troops  marched  to 
Akaba  for  embarkation  en  route  to  Hodeda..  The  length  of  the  line 
from  Damascus  to  Medina  is  approximately  820  m.,  and  from 
Medina  to  Mecca  280  m.;  the  highest  level  attained  is  about 

4000  ft.  at  Dar  el  Hamra  in  the  section  Ma'an-Medina. 
AUTHORITIES. — J.  L.  Burckhardt,  Travels  in  Arabia  (London, 

1829);  'Ali  Bey,  Travels  (London,  1816);  R.  F.  Burton,  Pilgrimage 
to  Medinah  and  Mecca  (1893);  Land  of  Midian  (London,  1879); 
J.  S.  Hurgronje,  Mekka  (Hague,  1888);  C.  M.  Doughty,  Arabia 
Deserta  (Cambridge,  1888);  Auler  Pasha,  Die  Hedschasbahn  (Gotha, 
1906).  (R.  A.  W.) 

HEJIRA,1  or  HEGIRA  (Arab,  kijra,  flight,  departure  from 
one's  country,  from  hajara,  to  go  away) ,  the  name  of  the  Mahom- 
medan  era.  It  dates  from  622,  the  year  in  which  Mahomet 

"  fled  "  from  Mecca  to  Medina  to  escape  the  persecution  of  his 
kinsmen  of  the  Kpreish  tribe.  The  years  of  this  era  are  dis- 

tinguished by  the  initials  "  A.H."  (anno  hegirae).  The  Mahom- 
medan  year  is  a  lunar  one,  about  n  days  shorter  than  the 
Christian;  allowance  must  be  made  for  this  in  translating 
Hegira  dates  into  Christian  dates;  thus  A.H.  1321  corresponds 

roughly  to  A.D.  1903.  The  actual  date  of  the  "  flight  "  is  fixed 
as  8  Rabia  I.,  i.e.  2oth  of  September  622,  by  the  tradition  that 
Mahomet  arrived  at  Kufa  on  the  Hebrew  Day  of  Atonement. 
Although  Mahomet  himself  appears  to  have  dated  events  by 
his  flight,  it  was  not  till  seventeen  years  later  that  the  actual 
era  was  systematized  by  Omar,  the  second  caliph(see  CALIPHATE), 
as  beginning  from  the  ist  day  of  Muharram  (the  first  lunar 
month  of  the  year)  which  in  that  year  (639)  corresponded  to 
July  16.  The  term  hejira  is  also  applied  in  its  more  general 

sense  to  other  "  emigrations  "  of  the  faithful,  e.g.  to  that  to 
Abyssinia  (see  MAHOMET),  and  to  that  of  Mahomet's  followers 
to  Medina  before  the  capture  of  Mecca.  These  latter  are  known 
as  Muhajirun. 

For  the  problems  of  Moslem  chronology  and  comparative  tables 
of  dates  see  (beside  the  articles  CALENDAR,  CHRONOLOGY  and 

1  The  i  in  the  second  syllable  is  short. 

MAHOMET),Wustenfeld,  Vergleichungstabellen  der  muhammedanischen 
und  christlichen  Zeitrechnung  (2nd  ed.,  Leipzig,  1903);  Mas  Latric, 
Tresor  de  chronologie  (Paris,  1889);  Durbaneh,  Universal  Calendar 
(Cairo,  1896);  Winckler,  Altorientalische  Forschungen,  ii.  326-350; 
D.  Nielson,  Die  altarabische  Mondreligion  (Strassburg,  1904) ;  Hughes, 

Dictionary  of  Islam,  s.v.  "  Hijrah." 

HEL,  or  HELA,  in  Scandinavian  mythology,  the  goddess  of 
the  dead.  She  was  a  child  of  Loki  and  the  giantess  Angurboda, 
and  dwelt  beneath  the  roots  of  the  sacred  ash,  Yggdrasil.  She 
was  given  dominion  over  the  nine  worlds  of  Helheim.  In  early 
myth  all  the  dead  went  to  her:  in  later  legend  only  those  who 
died  of  old  age  or  sickness,  and  she  then  became  synonymous 
with  suffering  and  horror.  Her  dwelling  was  Elvidnir  (dark 
clouds),  her  dish  Hungr  (hunger),  her  knife  Sullt  (starvation), 
her  servants  Ganglate  (tardy  feet),  her  bed  Kor  (sickness),  and 
her  bed-curtains  Blikiandabol  (splendid  misery). 
HELDENBUCH,  DAS,  the  title  under  which  a  large  body  of 

German  epic  poetry  of  the  I3th  century  has  come  down  to  us. 
The  subjects  of  the  individual  poems  are  taken  from  national 
German  sagas  which  originated  in  the  epoch  of  the  Migrations 
(V olkenvanderung} ,  although  doubtless  here,  as  in  all  purely 
popular  sagas,  motives  borrowed  from  the  forces  and  phenomena 
of  nature  were,  in  course  of  time,  woven  into  events  originally 
historical.  While  the  saga  of  the  Nibelungs  crystallized  in  the 
i3th  century  into  the  Nibelungenlied  (q.v.),  and  the  Low  German 
Hilde-saga  into  the  epic  of  Gtidrun  (q.v.)  the  poems  of  the 
Heldenbuch,  in  the  more  restricted  use  of  that  term,  belong 
almost  exclusively  to  two  cycles,  (i)  the  Ostrogothic  saga  of 
Ermanrich,  Dietrich  von  Bern  (i.e.  Dietrich  of  Verona,Theodorich 
the  Great)  and  Etzel  (Attila),  and  (2)  the  cycle  of  Hugdietrich, 
Wolfdietrich  and  Ortnit,  which  like  the  Nibelungen  saga,  was 
probably  of  Franconian  origin.  The  romances  of  the  Heldenbuch 
are  of  varying  poetic  value;  only  occasionally  do  they  rise  to 
the  height  of  the  two  chief  epics,  the  Nibelungenlied  and  Gudrun. 
Dietrich  von  Bern,  the  central  figure  of  the  first  and  more  im- 

portant group,  was  the  ideal  type  of  German  medieval  hero,  and, 
under  more  favourable  literary  conditions,  he  might  have  become 
the  centre  of  an  epic  more  nationally  German  than  even  the 
Nibelungenlied  itself.  Of  the  romances  of  this  group,  the  chief 
are  Biterolf  und  Dietlieb,  evidently  the  work  of  an  Austrian  poet, 
who  introduced  many  elements  from  the  court  epic  of  chivalry 
into  a  milieu  and  amongst  characters  familiar  to  us  from  the 
Nibelungenlied.  Der  Rosengarten  tells  of  the  conflicts  which 

took  place  round  Kriemhild's  "  rose  garden "  in  Worms— 
conflicts  from  which  Dietrich  always  emerges  victor,  even  when 
he  is  confronted  by  Siegfried  himself.  In  Laurin  und  der  kleine 
Rosengarten,  the  Heldensage  is  mingled  with  elements  of  popular 

fairy-lore;  it  deals  with  the  adventures  of  Dietrich  and  his 
henchman  Witege  with  the  wily  dwarf  Laurin,  who  watches  over 
another  rose  garden,  that  of  the  Tyrol.  Similar  in  character 
are  the  adventures  of  Dietrich  with  the  giants  Ecke  (Eckenlied) 
and  Sigenot,  with  the  dwarf  Goldemar,  and  the  deeds  of  chivalry 

he  performs  for  queen  Virginal  (Dietrichs  erste  Ausfahrt) — all 
of  these  romances  being  written  in  the  fresh  and  popular  tone 
characteristic  of  the  wandering  singers  or  Spielleute.  Other 
elements  of  the  Dietrich  saga  are  represented  by  the  poems 

Alpharts  Tod,  Dietrichs  Flucht  and  Die  Rabenschlacht  ("  Battle 
of  Ravenna  ").  Of  these,  the  first  is  much  the  finest  poem  of 
the  entire  cycle  and  worthy  of  a  place  beside  the  best  popular 
poetry  of  the  Middle  High  German  epoch.  Alphart,  a  young 

hero  in  Dietrich's  army,  goes  out  to  fight  single-handed  with 
Witege  and  Heime,  who  had  deserted  to  Ermanrich,  and  he  falls, 
not  in  fair  battle,  but  by  the  treachery  of  Witege  whose  life  he 
had  spared.  The  other  two  Dietrich  epics  belbng  to  a  later 

period,  the  end  of  the  i3th  century — the  author  being  an  Austrian, 
Heinrich  der  Vogler — and  show  only  too  plainly  the  decay  that 
had  by  this  time  set  in  in  Middle  High  German  poetry. 
The  second  cycle  of  sagas  is  represented  by  several  long 

romances,  all  of  them  unmistakably  "  popular  "  in  tone — conflicts 
with  dragons,  supernatural  adventures,  the  wonderland  of  the 
East  providing  the  chief  features  of  interest.  The  epics  of  this 
group  are  Ortnit,  Hugdietrich,  Wolfdietrich,  the  latter  with  its 
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pathetic  episode  of  the  unswerving  loyalty  of  Wolfdietrich's vassal  Duke  Berchtung  and  his  ten  sons.  Although  many  of  the 
incidents  and  motives  of  this  cycle  are  drawn  from  the  best 
traditions  of  the  Heldensage,  its  literary  value  is  not  very  high. 

This  collection  of  popular  romances  was  one  of  the  first  German 
books  to  be  printed.  The  date  of  the  first  edition  is  unknown,  but 
the  second  edition  appeared  in  the  year  1491  and  was  followed  by 
later  reprints  in  1509,  1545,  1560  and  1590.  The  last  of  these  forms 
the  basis  of  the  text  edited  by  A.  von  Keller  for  the  Stuttgart 
Literarische  Verein  in  1867.  In  1472  the  Heldenbuch  was  adapted 
to  the  popular  tastes  of  the  time  by  being  remodelled  in  rough 
Knittelvers  or  doggerel ;  the  author,  or  at  least  copyist,  of  the  MS. 
was  a  certain  Kaspar  von  der  Roen,  of  Munnerstadt  in  Franconia. 
This  version  was  printed  by  F.  von  der  Hagen  and  S.  Primisser  in 
their  Heldenbuch  (1820-1825).  Das  Heldenbuch,  which  F.  von  der 
Hagen  published  in  2  vols.  in  1855,  was  the  first  attempt  to  reproduce 
the  original  text  by  collating  the  MSS.  A  critical  edition,  based  not 
merely  on  the  oldest  printed  text— the  only  one  which  has  any  value 
for  this  purpose,  as  the  others  are  all  copies  of  it — but  also  on  the 
MSS.,  was  published  in  5  vols.  by  O.  Janicke,  E.  Martin,  A.  Amelung 
and  J.  Zupitza  at  Berlin  (1866-1873).  A  selection,  edited  by  E. 
Henrici,  will  be  found  in  Kurschner's  Deutsche  Nationalliteratur, 
vol.  7  (1887).  Recent  editions  have  appeared  of  Der  Rosengarten 
and  Laurin,  by  G.  Holz  (1893  and  1897).  All  the  poems  have  been 
translated  into  modern  German  by  K.  Simrock  and  others.  See 
F.  E.  Sandbach,  The  Heroic  Saga-Cycle  of  Dietrich  of  Bern  (1906). 
The  literature  of  the  Heldensage  is  very  extensive.  See  especially 
W.  Grimm,  Die  deutsche  Heldensage  (3rd  ed.,  1889);  L.  Uhland, 

"  Geschichte  der  deutschen  Poesie  im  Mittelalter,"  Schriften,  vol.  i. 
(1866);  O.  L.  Jiriczek,  Deutsche  Heldensage,-  vol.  i.  (1898);  and 

especially  B.  Symons,  "  Germanische  Heldensage,"  in  Paul's  Grund- 
riss  der  germanischen  Philologie  (2nd  ed.,  1898). 

HELDER,  a  seaport  town  at  the  northern  extremity  of  the 
province  of  North  Holland,  in  the  kingdom  of  Holland,  51  m. 
by  rail  N.N.W.  of  Amsterdam.  Pop.  (1900)  25,842.  It  is 
situated  on  the  Marsdiep,  the  channel  separating  the  island  of 
Texel  from  the  mainland,  and  the  main  entrance  to  the  Zuider 
Zee,  and  besides  being  the  terminus  of  the  North  Holland  canal 
from  Amsterdam,  it  is  an  important  naval  and  military  station. 
On  the  east  side  of  the  town,  called  the  Nieuwe  Diep,  is  situated 
the  fine  harbour,  which  formerly  served,  as  Ymuiden  now  does, 
as  the  outer  port  of  Amsterdam.  In  this  neighbourhood  are  the 
naval  wharves  and  magazines,  wet  and  dry  docks,  and  the  naval 
cadet  school  of  Holland,  the  name  Willemsoord  being  given 
to  the  whole  naval  establishment.  From  Nieuwe  Diep  to  Fort 
Erfprins  on  the  west  side  of  the  town,  a  distance  of  about  5  m., 
stretches  the  great  sea-dike  which  here  takes  the  place  of  the 

dunes.  This  dike  descends  at  an  angle  of  40°  for  a  distance  of 
200  ft.  into  the  sea,  and  is  composed  of  Norwegian  granite  and 
Belgian  limestone,  strengthened  at  intervals  by  projecting 
jetties  of  piles  and  fascines.  A  circle  of  forts  and  batteries 
defends  the  town  and  coast,  and  there  is  a  permanent  garrison 
of  7000  to  9000  men,  while  30,000  men  can  be  accommodated 
within  the  lines,  and  the  province  flooded  from  this  point. 
Besides  several  churches  and  a  synagogue,  there  are  a  town 

hall  (1836),  a  hospital,  an  orphan  asylum,  the  "  palace  "  of 
the  board  of  marine,  a  meteorological  observatory,  a  zoological 
station  and  a  lighthouse.  The  industries  of  the  town  are 
sustained  by  the  garrison  and  marine  establishments. , 

HELEN,  or  HELENA  (Gr.  'EXeirj),  in  Greek  mythology,  daughter 
of  Zeus  by  Leda  (wife  of  Tyndareus,  king  of  Sparta),, sister  of 
Castor,  Pollux  and  Clytaemnestra,  and  wife  of  Menelaus. 
Other  accounts  make  her  the  daughter  of  Zeus  and  Nemesis, 
or  of  Oceanus  and  Tethys.  She  was  the  most  beautiful  woman  in 
Greece,  and  indirectly  the  cause  of  the  Trojan  war.  When 
a  child  she  was  carried  off  from  Sparta  by  Theseus  to  Attica, 
but  was  recovered  and  taken  back  by  her  brothers.  When  she 
grew  up,  the  most  famous  of  the  princes  of  Greece  sought  her 

hand  in  marriage,  and  her  father's  choice  fell  upon  Menelaus. 
During  her  husband's  absence  she  was  induced  by  Paris,  son  of 
Priam,  with  the  connivance  of  Aphrodite,  to  flee  with  him  to 
Troy.  After  the  death  of  Paris  she  married  his  brother  Delphobus, 
whom  she  is  said  to  have  betrayed  into  the  hands  of  Menelaus 

at  the  capture  of  the  city  (Aeneid,  vi.  517  ff.).  Menelaus  there- 
upon took  her  back,  and  they  returned  together  to  Sparta,  where 

they  lived  happily  till  their  death,  and  were  buried  at  Therapnae 
in  Laconia.  According  to  another  story,  Helen  survived  her 

husband,  and  was  driven  out  by  her  stepsons.  She  fled  to  Rhodes, 
where  she  was  hanged  on  a  tree  by  her  former  friend  Polyxo, 
to  avenge  the  loss  of  her  husband  Tlepolemus  in  the  Trojan 
War  (Pausanias  iii.  19).  After  death,  Helen  was  said  to  have 
married  Achilles  in  his  home  in  the  island  of  Leuke.  In  another 

version,  Paris,  on  his  voyage  to  Troy  with  Helen,  was  driven 
ashore  on  the  coast  of  Egypt,  where  King  Proteus,  upon  learning 
the  facts  of  the  case,  detained  the  real  Helen  in  Egypt,  while  a 
phantom  Helen  was  carried  off  to  Troy.  Menelaus  on  his  way 
home  was  also  driven  by  stress  of  winds  to  Egypt,  where  he 

found  his  wife  and  took  her  home  (Herodotus  ii.  112-120; 
Euripides,  Helena).  Helen  was  worshipped  as  the  goddess  of 
beauty  at  Therapnae  in  Laconia,  where  a  festival  was  held  in 
her  honour.  At  Rhodes  she  was  worshipped  under  the  name 
of  Dendritis  (the  tree  goddess),  where  the  inhabitants  built  a 
temple  in  her  honour  to  expiate  the  crime  of  Polyxo.  The 
Rhodian  story  probably  contains  a  reference  to  the  worship 

connected  with  her  name  (cf.  Theocritus  xviii.  48  akfiov  n'., 
'E\tvas  <t>vrov  ei/w).  She  was  the  subject  of  a  tragedy  by 
Euripides  and  an  epic  by  Colluthus.  Originally,  Helen  was 

perhaps  a  goddess  of  light,  a  moon-goddess,  who  was  gradually 
transformed  into  the  beautiful  heroine  round  whom  the  action 
of  the  Iliad  revolves.  Like  her  brothers,  the  Dioscuri,  she 
was  a  patron  deity  of  sailors. 

See  E.  Oswald,  The  Legend  of  Fair  Helen  (1905) ;  J.  A.  Symonds, 
Studies  of  the  Creek  Poets,  i.  (1893);  F.  Decker,  Die  griechische 
Helena  in  Mythos  und  Epos  (1894);  Andrew  Lang,  Helen  of  Troy 

(1883);  P.  Paris  in  Daremberg  and  Saglio's  Dictionnaire  des  an- 
tiquites;  the  exhaustive  article  by  R.  Engelmann  in  Roscher's 
Lexikon  der  Mythologie;  and  O.  Gruppe,  Griechische  Mythplogie, 
i.  163,  according  to  whom  Helen  originally  represented,  in  the 
Helenephoria  (a  mystic  festival  of  Artemis,  Iphigeneia  or  Tauro- 
polos),  the  sacred  basket  (k\kvri)  in  which  the  holy  objects  were 
carried ;  and  hence,  as  the  personification  of  the  initiation  ceremony, 
she  was  connected  with  or  identified  with  the  moon,  the  first  appear- 

ance of  which  probably  marked  the  beginning  of  the  festivity.  , 

HELENA,  ST  (c.  247-^.  327)  the  wife  of  the  emperor  Constantius 
I.  Chlorus,  and  mother  of  Constantine  the  Great.  She  was  a 
woman  of  humble  origin,  born  probably  at  Drepanum,  a  town  on 
the  Gulf  of  Nicomedia,  which  Constantine  named  Helenopolis 
in  her  honour.  Very  little  is  known  of  her  history.  It  is  certain 
that,  at  an  advanced  age,  she  undertook  a  pilgrimage  to  Palestine, 
visited  the  holy  places,  and  founded  several  churches.  She 
was  still  living  at  the  time  of  the  murder  of  Crispus  (326).  Con- 

stantine had  coins  struck  with  the  effigy  of  his  mother.  The 
name  of  Helena  is  intimately  connected  with  the  commonly 
received  story  of  the  discovery  of  the  Cross.  But  the  accounts 
which  connect  her  with  the  discovery  are  much  later  than  the 
date  of  the  event.  The  Pilgrim  of  Bordeaux  (333),  Eusebius 
and  Cyril  of  Jerusalem  were  unaware  of  this  important  episode 
in  the  life  of  the  empress.  It  was  only  at  the  end  of  the  4th 
century  and  in  the  West  that  the  legend  appeared.  The  principal 
centre  of  the  cult  of  St  Helena  in  the  West  seems  to  be  the  abbey 
of  Hautvilliers,  near  Reims,  where  since  the  pth  century  they 
have  claimed  to  be  in  possession  of  her  body.  In  England 
legends  arose  representing  her  as  the  daughter  of  a  prince  of 
Britain.  Following  these  Geoffrey  of  Monmouth  makes  her 
the  daughter  of  Coel,  the  king  who  is  supposed  to  have  given 
his  name  to  the  town  of  Colchester.  These  legends  have  doubt- 

less not  been  without  influence  on  the  cult  of  the  saint  in  England, 
where  a  great  number  of  churches  are  dedicated  either  to  St 
Helena  alone,  or  to  St  Cross  and  St  Helena.  Her  festival  is 
celebrated  in  the  Latin  Church  on  the  i8th  of  August.  The 
Greeks  make  no  distinction  between  her  festival  and  that  of 
Constantine,  the  2ist  of  May. 

See  Acta  sanctorum,  August!  iii.  548-580;  Tixeront,  Les  Origines 
de  I'eglise  d'Edesse  (Paris,  1888);  F.  Arnold-Forster,  Studies  in 
Church  Dedications  or  England's  Patron  Saints,  i.  181-189,  "'•  '6> 
365-366  (1899).  (H.  DE.) 

HELENA,  a  city  and  the  county-seat  of  Phillips  county, 

Arkansas,  U.S.A.,  situated  on  and  at  the  foot  of  Crowly's 
Ridge,  about  150  ft.  above  sea-level,  in  the  alluvial  bottoms  of 
the  Mississippi  river,  about  65  m.  by  rail  S.W.  of  Memphis, 
Tennessee.  Pop.  (1890)  5189,  (1900)  5550,  of  whom  3400 
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werenegroes;  (1910)  8772.  It  is  served  by  the  Yazoo&  Mississippi 
Valley  (Illinois  Central),  the  St  Louis,  Iron  Mountain  &  Southern 
(Missouri  Pacific),  the  Arkansas  Midland,  and  the  Missouri  & 

North  Arkansas  railways.  Built  in  part  upon  "  made  land," 
well  protected  by  levees,  and  lying  within  the  richest  cotton- 
producing  region  of  the  south,  the  rich  timber  country  oi  the 

St  Francis  river,  and  the  Mississippi  "  bottom  lands,"  Helena 
concentrates  its  economic  interests  in  cotton-compressing  and 
shipping,  the  manufacture  of  cotton-seed  products,  lumbering 
and  wood- working.  The  city  was  founded  about  1821,  but  so 
late  as  1860  the  population  was  only  800.  During  the  Civil  War 
the  place  was  of  considerable  strategic  importance.  It  was 
occupied  in  July  1862  by  the  Union  forces,  who  strongly  fortified 
it  to  guard  their  communications  with  the  lower  Mississippi; 
on  the  4th  of  July  1863,  when  occupied  by  General  Benjamin 

M.  Prentiss  (1819-1901)  with  4500  men,  it  was  attacked  by  a 
force  of  9000  Confederates  under  General  TheophilusH.  Holmes 

(1804-1880),  who  hoped  to  raise  the  siege  of  Vicksburg  or  close 
the  river  to  the  Union  forces.  The  attack  was  repulsed,  with 
a  loss  to  the  Confederates  of  one-fifth  their  numbers,  the  Union 
loss  being  slight. 
HELENA,  a  city  and  the  county-seat  of  Lewis  and  Clark 

county,  Montana,  U.S.A.,  and  the  capital  of  the  state,  at  the 
E.  base  of  the  main  range  of  the  Rocky  Mountains,  80  m.  N.E. 
of  Butte,  at  an  altitude  of  about  4000  ft.  Pop.  (1880)  3624; 

(1890)  13,834;  (1900)  10,770,  of  whom  2793  were  foreign-born; 
(1910  census)  12,515.  It  is  served  by  the  Great  Northern 
and  the  Northern  Pacific  railways.  Helena  is  delightfully 
situated  with  Mt  Helena  as  a  background  in  the  hollow  of  the 
Prickly  Pear  valley,  a  rich  agricultural  region  surrounded  by 
rolling  hills  and  lofty  mountains,  and  contains  many  fine  buildings, 
including  the  state  capitol,  county  court  house,  the  Montana 
club  house,  high  school,  the  cathedral  of  St  Helena,  a  federal 
building,  and  the  United  States  assay  office.  It  is  the  seat  of 
the  Montana  Wesleyan  University  (Methodist  Episcopal), 

founded  in  1890;  St  Aloysius  College  and  St  Vincent's  Academy 
(Roman  Catholic);  and  has  a  public  library  with  about  35,000 
volumes,  the  Montana  state  library  with  about  40,000  volumes, 
and  the  state  law  library  with  about  24,000  volumes.  The 
city  is  the  commercial  and  financial  centre  of  the  state  (Butte 
being  the  mining  centre),  and  is  one  of  the  richest  cities  in  the 
United  States  in  proportion  to  its  population.  It  has  large 

railway  car-shops,  extensive  smelters  and  quartz  crushers  (at 
East  Helena),  and  various  manufacturing  establishments; 
the  value  of  the  factory  product  in  1905  was  $1,309,746,  an 

increase  of  68-7  %  over  that  of  1900.  The  surrounding 
country  abounds  in  gold-  and  silver-bearing  quartz  deposits, 
and  it  is  estimated  that  from  the  famous  Last  Chance  Gulch 
alone,  which  runs  across  the  city,  more  than  $40,000,000  in 
gold  has  been  taken.  The  street  railway  and  the  lighting  system 
of  the  city  are  run  by  power  generated  at  a  plant  and  40  ft. 
dam  at  Canyon  Ferry,  on  the  Missouri  river,  18  m.  E.  of  Helena. 
There  is  another  great  power  plant  at  Hauser  Plant,  20  m. 
N.  of  Helena.  Three  miles  W.  of  the  city  is  the  Broadwater 
Natatorium  with  swimming  pool,  300  ft.  long  and  100  ft.  wide, 
the  water  for  which  is  furnished  by  hot  springs  with  a  temperature 

at  the  source  of  160°.  Fort  Harrison,  a  United  States  army  post, 
is  situated  3  m.  W.  of  the  city.  Helena  was  established  as  a 
placer  mining  camp  in  1864  upon  the  discovery  of  gold  in  Last 
Chance  Gulch.  The  town  was  laid  out  in  the  same  year,  and 
after  the  organization  of  Montana  Territory  it  was  designated 
as  the  capital.  Helena  was  burned  down  in  1869  and  in  1874. 
It  was  chartered  as  a  city  in  1881. 

HELENSBURGH,  a  municipal  and  police  burgh  and  watering- 
place  of  Dumbartonshire,  Scotland,  on  the  N.  shore  of  the  Firth 
of  Clyde,  opposite  Greenock,  24  m.  N.W.  of  Glasgow  by  the 
North  British  railway.  Pop.  (1901)  8554.  There  is  a  station 
at  Upper  Helensburgh  on  the  West  Highland  railway,  and  from 
the  railway  pier  at  Craigendoran  there  is  steamer  communication 
with  Garelochhead,  Dunoon  and  other  pleasure  resorts  on  the 
western  coast.  In  1776  the  site  began  to  be  built  upon,  and  in 
1802  the  town,  named  after  Lady  Helen,  wife  of  Sir  James 

Colquhoun  of  Luss,  the  ground  landlord,  was  erected  into  a 
burgh  of  barony,  under  a  provost  and  council.  The  public 
buildings  include  the  burgh  hall,  municipal  buildings,  Hermitage 
schools  and  two  hospitals.  On  the  esplanade  stands  an  obelisk 
to  Henry  Bell,  the  pioneer  of  steam  navigation,  who  died  at 
Helensburgh  in  1830. 
HELENUS,  in  Greek  legend,  son  of  Priam  and  Hecuba,  and 

twin-brother  of  Cassandra.  He  is  said  to  have  been  originally 
called  Scamandrius,  and  to  have  receive^}  the  name  of  Helenus 
from  a  Thracian  soothsayer  who  instructed  him  in  the  prophetic 
art.  In  the  Iliad  he  is  described  as  the  prince  of  augurs  and  a 
brave  warrior;  in  the  Odyssey  he  is  not  mentioned  at  all. 
Various  details  concerning  him  are  added  by  later  writers. 
It  is  related  that  he  and  his  sister  fell  asleep  in  the  temple  of 
Apollo  Thymbraeus  and  that  snakes  came  and  cleansed  their 
ears,  whereby  they  obtained  the  gift  of  prophecy  and  were 
able  to  understand  the  language  of  birds.  After  the  death  of 

Paris,  Helenus  and  his  brother  Dei'phobus  became  rivals  for 
the  hand  of  Helen.  Dei'phobus  was  preferred,  and  Helenus 
withdrew  in  indignation  to  Mount  Ida,  where  he  was  captured 
by  the  Greeks,  whom  he  advised  to  build  the  wooden  horse  and 
carry  off  the  Palladium.  According  to  other  accounts,  having 
been  made  prisoner  by  a  stratagem  of  Odysseus,  he  declared 
that  Philoctetes  must  be  fetched  from  Lemnos  before  Troy  could 
be  taken;  or  he  surrendered  to  Diomedes  and  Odysseus  in  the 
temple  of  Apollo,  whither  he  had  fled  in  disgust  at  the  sacrilegious 
murder  of  Achilles  by  Paris  in  the  sanctuary.  After  the  capture 

of  Troy,  he  and  his  sister-in-law  Andromache  accompanied 
Neoptolemus  (Pyrrhus)  as  captives  to  Epirus,  where  Helenus 
persuaded  him  to  settle.  After  the  death  of  Neoptolemus, 
Helenus  married  Andromache  and  became  ruler  of  the  country. 
He  was  the  reputed  founder  of  Buthrotum  and  Chaonia,  named 
after  a  brother  or  companion  whom  he  had  accidentally  slain 
while  hunting.  He  was  said  to  have  been  buried  at  Argos, 
where  his  tomb  was  shown.  When  Aeneas,  in  the  course  of  his 
wanderings,  reached  Epirus,  he  was  hospitably  received  by 
Helenus,  who  predicted  his  future  destiny. 

Homer,  Iliad,  vi.  76,  vii.  44,  xii.  94,  xiii.  576;  Sophocles,  Philoc- 
tetes, 604,  who  probably  follows  the  Little  Iliad  of  Lesches;  Pausanias 

i.  ii,  ii.  23;  Conon,  Narrationes,  34;  Dictys  Cretensis  iv.  18; 
Virgil,  Aeneid,  ill.  294-490;  Servius  on  Aeneid,  ii.  166,  iii.  334. 

HELGAUD,  or  HELGALDUS  (d.  c.  1048),  French  chronicler, 
was  a  monk  of  the  Benedictine  abbey  of  Fleury.  Little  else 
is  known  about  him  save  that  he  was  chaplain  to  the  French 
king,  Robert  II.  the  Pious,  whose  life  he  wrote.  This  Epitoma 

•uitae  Roberti  regis,  which  is  probably  part  of  a  history  of  the 
abbey  of  Fleury,  deals  rather  with  the  private  than  with  the 
public  life  of  the  king,  and  its  value  is  not  great  either  from  the 
literary  or  from  the  historical  point  of  view.  The  only  existing 
manuscript  is  in  the  Vatican,  and  the  Epitoma  has  been  printed 
by  J.  P.  Migne  in  the  Patrologia  Lalina,  tome  cxli.  (Paris, 
1844);  and  by  M.  Bouquet  in  the  Recueil  des  historiens  des 
Gaules,  tome  x.  (Paris,  1760). 

See  Histoire  lilteraire  de  la  France,  tome  vii.  (Paris,  1865-1869) ; 
and  A.  Molinier,  Les  Sources  de  I'histoire  de  France,  tome  ii.  (Paris, 1902) 

HELGESEN,  POVL,1  Danish  humanist,  was  born  at  Varberg 
in  Halland  about  1480,  of  a  Danish  father  and  a  Swedish  mother. 
Helgesen  was  educated  first  at  the  Carmelite  monastery  of 
his  native  place  and  afterwards  at  another  monastery  at  Elsinore, 
where  he  devoted  himself  to  humanistic  studies  and  adopted 
Erasmus  as  his  model.  None  had  a  keener  eye  for  the  abuses 
of  the  Church;  long  before  the  appearance  of  Luther,  he 
denounced  the  ignorance  and  immorality  of  the  clergy,  and,  as 
lector  at  the  university  of  Copenhagen,  gathered  round  him  a 
band  of  young  enthusiasts,  the  future  leaders  of  the  Danish 
Reformation.  But  Helgesen  desired  an  orderly,  methodical, 
rational  reformation,  and  denounced  Luther,  whose  ablest 

opponent  in  Denmark  he  subsequently  became,  as  a  hot-headed 
revolutionist.  Christian  II.  was  also  an  object  of  Helgesen's 
detestation,  and  so  boldly  did  he  oppose  that  monarch's  measures 

1  He  wrote  his  name  Heliae  or  Eliae. 
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that,  to  save  his  life,  he  had  to  flet  to  Jutland.  Under  Frederick  I. 

(1523-1533)  he  returned  to  Copenhagen  and  resumed  his  chair 
at  the  university,  becoming  soon  afterwards  provincial  of  the 
Carmelite  Order  for  Scandinavia.  But  like  all  moderate  men 
in  a  time  of  crisis,  Helgesen  could  gain  the  confidence  of  neither 
party,  and  was  frequently  attacked  as  bitterly  by  the  Catholics 
as  by  the  Protestants.  From  1 530  to  1 533  he  and  the  Protestant 
champion  Hans  Tausen  exhausted  the  whole  vocabulary  of 
vituperation  in  their  fruitless  polemics.  In  October  1534, 
however,  Helgesen  issued  an  eirenicon  in  which  he  attempted  to 
reconcile  the  two  contending  confessions.  After  that  every 
trace  of  him  is  lost.  For  a  long  time  he  was  unjustly  regarded 
as  a  turn-coat,  but  he  was  too  superior  to  the  prejudices  of  his 
age  to  be  understood  by  his  contemporaries.  His  ideal  was  a 
moral  internal  reformation  of  the  Church  on  a  rational  basis, 

conducted  not  by  ill-informed  fanatics,  but  by  an  enlightened  and 
well-educated  clergy;  and  from  this  standpoint  he  never 
diverged.  Helgesen  was  indisputably  the  greatest  master  of 
style  of  his  age  in  Denmark,  and  as  a  historian  he  also  occupies 
a  prominent  position.  He  always  endeavours  to  probe  down  to 
the  very  soul  of  things,  though  his  passionate  nature  made  it 
very  difficult  for  him  to  be  impartial.  His  chief  works  are 

Danmark's  Kongers  Historic  and  Skibby  Kroniken. 
See  Ludwig  Schmitt,  Der  Karmeliter  Paulus  Helia  (Freiburg, 

1893);  Danmarks  Riges  Historic  (Copenhagen,  1897-1905),  vol.  iii. 
HELIACAL,  relating  to  the  sun  (^Xtos),  a  term  applied  in 

the  ancient  astronomy  to  the  first  rising  of  a  star  which  could 
be  seen  after  it  emerged  from  the  rays  of  the  sun,  or  the  last 
setting  that  could  be  seen  before  it  was  lost  from  sight  by 
proximity  to  the  sun. 
HELIAND.  The  pth-century  poem  on  the  Gospel  history, 

to  which  its  first  editor,  J.  A.  Schmeller,  gave  the  appropriate 

name  of  Heliand  (the  word  used  in  the  text  for  "  Saviour," 
answering  to  the  O.  Eng.  hadend  and  the  Ger.  Heiland),  is,  with 
the  fragments  of  a  version  of  the  story  of  Genesis  believed  to  be 
by  the  same  author,  all  that  remains  of  the  poetical  literature 
of  the  old  Saxons,  i.e.  the  Saxons  who  continued  in  their  original 
home.  It  contained  when  entire  about  6000  lines,  and  portions 
of  it  are  preserved  in  four  MSS.  The  Cotton  MS.  in  the  British 
Museum,  written  probably  late  in  the  loth  century,  is  nearly 
complete,  ending  in  the  middle  of  the  story  of  the  journey  to 
Emmaus.  The  Munich  MS.,  formerly  at  Bamberg,  begins  at 
line  85,  and  has  many  lacunae,  but  continues  the  history  down 

to  the  last  verse  of  St  Luke's  Gospel,  ending,  however,  in  the 
middle  of  a  sentence.  A  MS.  discovered  at  Prague  in  1881 
contains  lines  958-1106,  and  another,  in  the  Vatican  library, 
discovered  by  K.  Zangemeister  in  1894,  contains  lines  1279-1358. 
The  poem  is  based,  not  directly  on  the  New  Testament,  but  on 

the  oseudo-Tatian's  harmony  of  the  Gospels,  and  it  shows 
acquaintance  with  the  commentaries  of  Alcuin,  Baada  and 
Hrabanus  Maurus. 

The  questions  relating  to  the  Heliand  cannot  be  adequately 
discussed  without  considering  also  the  poem  on  the  history  of 
Genesis,  which,  on  the  grounds  of  similarity  in  style  and  vocabu- 

lary, and  for  other  reasons  afterwards  to  be  mentioned,  may 
with  some  confidence  be  referred  to  the  same  author.  A  part 
of  this  poem,  as  is  mentioned  in  the  article  GEDMON,  is  extant 
only  in  an  Old  English  translation.  The  portions  that  have 
been  preserved  in  the  original  language  are  contained  in  the 
same  Vatican  MS.  that  includes  the  fragment  of  the  Heliand 
referred  to  above.  In  the  one  language  or  the  other,  there 
are  in  existence  the  following  three  fragments:  (i)  The  passage 

which  appears  as  lines  235-851  in  the  so-called  "  Caedmon's 
Genesis,"  on  the  revolt  of  the  angels  and  the  temptation  and  fall 
of  Adam  and  Eve.  Of  this  the  part  corresponding  to  lines  790- 
820  exists  also  in  the  original  Old  Saxon.  (2)  The  story  of  Cain 
and  Abel,  in  124  lines.  (3)  The  account  of  the  destruction  of 
Sodom,  in  187  lines.  The  main  source  of  the  Genesis  is  the  Bible, 
but  Professor  E.  Sievers  has  shown  that  considerable  use  was 
made  of  the  two  Latin  poems  by  Alcimus  Avitus,  De  initio  mundi 
and  De  peccato  originali. 

The  two  poems  give  evidence  of  genius  and  trained  skill, 

though  the  poet  was  no  doubt  hampered  by  the  necessity  of  not 
deviating  too  widely  from  the  sacred  originals.  Within  the  limits 
imposed  by  the  nature  of  his  task,  his  treatment  of  his  sources 
is  remarkably  free,  the  details  unsuited  for  poetic  handling 
being  passed  over,  or,  in  some  instances,  boldly  altered.  In 
many  passages  his  work  gives  the  impression  of  being  not  so 
much  an  imitation  of  the  ancient  Germanic  epic,  as  a  genuine 
example  of  it,  though  concerned  with  the  deeds  of  other  heroes 
than  those  of  Germanic  tradition.  In  the  Heliand  the  Saviour 
and  His  Apostles  are  conceived  as  a  king  and  his  faithful  warriors, 
and  the  use  of  the  traditional  epic  phrases  appears  to  be  not, 
as  with  Cynewulf  or  the  author  of  Andreas,  a  mere  following 
of  accepted  models,  but  the  spontaneous  mode  of  expression  of 
one  accustomed  to  sing  of  heroic  themes.  The  Genesis  fragments 
have  less  of  the  heroic  tone,  except  in  the  splendid  passage 
describing  the  rebellion  of  Satan  and  his  host.  It  is  noteworthy 
that  the  poet,  like  Milton,  sees  in  Satan  no  mere  personification 
of  evil,  but  the  fallen  archangel,  whose  awful  guilt  could  not 
obliterate  all  traces  of  his  native  majesty.  Somewhat  curiously, 
but  very  naturally,  Enoch  the  son  of  Cain  is  confused  with  the 
Enoch  who  was  translated  to  heaven — an  error  which  the 
author  of  the  Old  English  Genesis  avoids,  though  (according 
to  the  existing  text)  he  confounds  the  names  of  Enoch  and  Enos. 

Such  external  evidence  as  exists  bearing  on  the  origin  of  the 
Heliand  and  the  companion  poem  is  contained  in  a  Latin  docu- 

ment printed  by  Flacius  Illyricus  in  1562.  This  is  in  two  parts; 
the  one  in  prose,  entitled  (perhaps  only  by  Flacius  himself) 

"  Praefatio  ad  librum  anliquum  in  lingua  Saxonica  conscriptum  "; 
the  other  in  verse,  headed  "  Versus  de  poeta  et  Interpreta  hujus 
codicis."  The  Praefalio  begins  by  stating  that  the  emperor 
Ludwig  the  Pious,  desirous  that  his  subjects  should  possess  the 
word  of  God  in  their  own  tongue,  commanded  a  certain  Saxon, 
who  was  esteemed  among  his  countrymen  as  an  eminent  poet, 
to  translate  poetically  into  the  German  language  the  Old  and 
New  Testaments.  The  poet  willingly  obeyed,  all  the  more 
because  he  had  previously  received  a  divine  command  to  under- 

take the  task.  He  rendered  into  verse  all  the  most  important 
parts  of  the  Bible  with  admirable  skill,  dividing  his  work  into 
vitteas,  a  term  which,  the  writer  says,  may  be  rendered  by 

"  lectiones  "  or  "  sententias."  The  Praefatio  goes  on  to  say  that 
it  was  reported  that  the  poet,  till  then  knowing  nothing  oi  the 
art  of  poetry,  had  been  admonished  in  a  dream  to  turn  into 
verse  the  precepts  of  the  divine  law,  which  he  did  with  so  much 
skill  that  his  work  surpasses  in  beauty  all  other  German  poetry 
(ut  cuncta  Theudisca  poemata  suo  vincat  decor e}.  The  Versus 

practically  reproduce  in  outline  Baeda's  account  of  Caedmon's 
dream,  without  mentioning  the  dream,  but  describing  the  poet 
as  a  herdsman,  and  adding  that  his  poems,  beginning  with  the 
creation,  relate  the  history  of  the  five  ages  of  the  world  down 
to  the  coming  of  Christ. 

The  suspicion  of  some  earlier  scholars  that  the  Praefatio  and 
the  Versus  might  be  a  modern  forgery  is  refuted  by  the  occur- 

rence of  the  word  vitteas,  which  is  the  Old  Saxon  fittea,  cor- 

responding to  the  Old  English  fitt,  which  means  a  "  canto  "  of  a 
poem.  It  is  impossible  that  a  scholar  of  the  i6th  century  could 
have  been  acquainted  with  this  word,  and  internal  evidence 
shows  clearly  that  both  the  prose  and  the  verse  are  of  early 
origin.  The  Versus,  considered  in  themselves,  might  very  well 
be  supposed  to  relate  to  Caedmon;  but  the  mention  of  the  five 
ages  of  the  world  in  the  concluding  lines  is  obviously  due  to 
recollection  of  the  opening  of  the  Heliand  (lines  46-47).  It  is 
therefore  certain  that  the  Versus,  as  well  as  the  Praefatio,  -attri- 

bute to  the  author  of  the  Heliand  a  poetic  rendering  of  the  Old 
Testament.  Their  testimony,  if  accepted,  confirms  the  ascription 
to  him  of  the  Genesis  fragments,  which  is  further  supported  by 
the  fact  that  they  occur  in  the  same  MS.  with  a  portion  of  the 
Heliand.  As  the  Praefatio  speaks  of  the  emperor  Ludwig  in  the 
present  tense,  the  former  part  of  it  at  least  was  probably  written 
in  his  reign,  i.e.  not  later  than  A.D.  840.  The  general  opinion  of 
scholars  is  that  the  latter  part,  which  represents  the  poet  as 
having  received  his  vocation  in  a  dream,  is  by  a  later  hand,  and 
that  the  sentences  in  the  earlier  part  which  refer  to  the  dream  are 
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interpolations  by  this  second  author.  The  date  of  these  additions 
and  of  the  Versus,  is  of  no  importance,  as  their  statements  ar 
incredible.     That  the  author  of  the  Heliand  was,  so  to  speak 
another  Caedmon — an  unlearned  man  who  turned  into  poetrj 
what  was  read  to  him  from  the  sacred  writings — is  impossible 
because    in    many   passages    the    text    of   the   sources   is   so 
closely  followed  that  it  is  clear  that  the  poet  wrote  with  the 
Latin  books  before  him.     On  the  other  hand,  there  is  no  reason 
for  rejecting  the  almost  contemporary  testimony  of  the  first  part 
of  the  Praefatio  that  the  author  of  the  Heliand  had  won  renown 
as  a  poet  before  he  undertook  his  great  task  at   the  emperor1! 
command.     It  is  certainly  not  impossible  that  a  Christian  Saxon 
sufficiently  educated  to  read  Latin  easily,  may  have  chosen  to 
follow  the  calling  of  a  scop  or  minstrel »  instead  of  entering  the 
priesthood  or  the  cloister;  and  if  such  a  person  existed,  it  woulc 
be  natural  that  he  should  be  selected  by  the  emperor  to  execute 
his  design.     As  has  been  said  above,  the  tone  of  many  portions  o 
the  Heliand  is  that  of  a  man  who  was  no  mere  imitator  of  the 
ancient  epic,  but  who  had  himself  been  accustomed  to  sing  ol heroic  themes. 

The  commentary  on  the  gospel  of  Matthew  by  Hrabanus 
Maurus  was  finished  about  821,  which  is  therefore  the  superior 
limit  of  date  for  the  composition  of  the  Heliand.  It  is  usually 
maintained  that  this  work  was  written  before  the  Old  Testament 
poems.  The  arguments  for  this  view  are  that  the  Heliand  con- 

tains no  allusion  to  any  foregoing  poetical  treatment  of  the  ante- 
cedent history,  and  that  the  Genesis  fragments  exhibit  a  higher 

degree  of  poetic  skill.  This  reasoning  does  not  appear  con- 
clusive, and  if  it  be  set  aside,  the  limit  of  date  for  the  beginning  of 

the  work  is  carried  back  to  A.D.  814,  the  year  of  the  accession  of 
Ludwig. 
BIBLIOGRAPHY.— The  first  complete  edition  of  the  Heliand  was 

published  by  J.  A.  Schmeller  in  1830;  the  second  volume,  containing 
the  glossary  and  grammar,  appeared  in  1840.  The  standard  edition is  that  of  E.  Sievers  (1877),  m  which  the  texts  of  the  Cotton  and 
Munich  MSS.  are  printed  side  by  side.  It  is  not  provided  with  a 
glossary,  but  contains  an  elaborate  and  most  valuable  analysis  of 
the  diction,  synonymy  and  syntactical  features  of  the  poem.  Other 
useful  editions  are  those  of  M.  Heyne  (3rd  ed.,  1903),  O.  Behaghel 
(1882)  and  P.  Piper  (1897,  containing  also  the  Genesis  fragments). The  fragments  of  the  Heliand  and  the  Genesis  contained  in  the 
Vatican  MS.  were  edited  in  1894  by  K.  Zangemeister  and  W.  Braune 
under  the  title  Bruchstucke  der  altsdchsischen  Bibeldichtung.  Among 
the  works  treating  of  the  authorship,  sources  and  place  of  origin  of 
the  poems,  the  most  important  are  the  following:  E.  Windisch 
Der  Heliand  und  seine  Quellen  (1868) ;  E.  Sievers,  Der  Heliand  und 
die  angelsdchsische  Genesis  (1875);  R-  Kogel,  Deutsche  Literatur- 
geschichte,  Bd.  i.  (1894)  and  Die  altsachsische  Genesis  (1895)-  R. 
Kogel  and  W.  Bruckner,  "  Althoch-  und  altniederdeutsche  Li- 
teratur,  in  Paul's  Grundriss  der  germanischen  Philologie,  Bd.  ii. (2nd  ed.,  1901),  which  contains  references  to  many  other  works; 
Hermann  Collitz,  Zum  Dialekte  des  Heliand  (1901).  (H.  BR.) 
HELICON,  a  mountain  range,  of  Boeotia  in  ancient  Greece, 

celebrated  in  classical  literature  as  the  favourite  haunt  of  the 
Muses,  is  situated  between  Lake  Copals  and  the  Gulf  of  Corinth. 
On  the  fertile  eastern  slopes  stood  a  temple  and  grove  sacred  to 
the  Muses,  and  adorned  with  beautiful  statues,  which,  taken  by 
Constantine  the  Great  to  beautify  his  new  city,  were  consumed 
there  by  a  fire  in  A.D.  404.  Hard  by  were  the  famous  fountains, 
Aganippe  and  Hippocrene,  the  latter  fabled  to  have  gushed  from 
the  earth  at  the  tread  of  the  winged  horse  Pegasus,  whose 
favourite  browsing  place  was  there.  At  the  neighbouring  Ascra 
dwelt  the  poet  Hesiod,  a  fact  which  probably  enhanced  the 
poetic  fame  of  the  region.  Pausanias,  who  describes  Helicon  in 
his  ninth  book,  asserts  that  it  was  the  most  fertile  mountain  in 
Greece,  and  that  neither  poisonous  plant  nor  serpent  was  to  be 
found  on  it,  while  many  of  its  herbs  possessed  a  miraculous 
healing  virtue.  The  highest  summit,  the  present  Palaeovouni 
(old  hill),  rises  to  the  height  of  about  5000  ft.  Modern  travellers, 
aided  by  ancient  remains  and  inscriptions,  and  guided  by  the 
local  descriptions  of  Pausanias,  have  succeeded  in  identifying 
many  of  the  ancient  classical  spots,  and  the  French  excavators 
have  discovered  the  temple  of  the  Muses  and  a  theatre. 

1  The  term  Volkssanger,  commonly  used  in  German  discussions of  this  question,  is  misleading;  the  audience  for  heroic  poetry  was 
not  "  tlie  people  "  in  the  modern  sense,  but  the  nobles. 

See  also  Clarke,  Travels  in  Various  Countries  (vol.  vii  1818)- 
i,,  , /  I  Musical  and  Topographical  Tour  through  Greece  (i8l8): W.  M.  Leake,  Travels  in  Northern  Greece  (vol.  ii.,  1835)-  J  G 
Frazer's  edition  of  Pausanias,  v.  150. 

HELICON  (Fr.  helicon,  bombardon  circulaire;  Ger.  Helikon), 
the  circular  form  of  the  Bt>  contrabass  tuba  used  in  military 
bands,  worn  round  the  body,  with  the  enormous  beH  resting  on 
the  left  shoulder  and  towering  above  the  head  of  the  performer. 
The  pitch  of  the  helicon  is  an  octave  below  that  of  the  euphonium. 
The  idea  of  winding  the  long  tube  of  the  contrabass  tuba  and  of 
wearing  it  round  the  shoulders  was  suggested  by  the  ancient 
Roman  buccina  and  cornu,  represented  in  mosaics  and  on  the 
sculptured  reliefs  surrounding  Trajan's  Column.  The  buccina  and 
cornu2  differed  in  the  diameter  of  their  respective  bores,  the former  having  the  narrow,  almost  cylindrical  bore  and  harmonic 
series  of  the  trumpet  and  trombone,  whereas  the  cornu,  having 
a  bore  in  the  form  of  a  wide  cone,  was  the  prototype  of  the  bugle and  tubas. 

HELIGOLAND  (Ger.  Helgoland),  an  island  of  Germany,  in  the 
North  Sea,  lying  off  the  mouths  of  the  Elbe  and  the  Weser,  28  m. 
from  the  nearest  point  in  the  mainland.  Pop.  (1900)  2307. 
From  1807  to  1890  a  British  possession,  it  was  ceded  in  1890  to 
Germany,  and  since  1892  has  formed  part  of  the  Prussian 
province  of  Schleswig-Holstein.  It  consists  of  two  islets,  the 
smaller,  the  Dunen-Insel,  a  quarter  of  a  mile  E.  of  the  main,  or 
Rock  Island,  connected  until  1720,  when  it  was  severed  by  a 
violent  irruption  of  the  sea,  with  the  other  by  a  neck  of  land,  and 
the  main,  or  Rock  Island.  The  latter  is  nearly  triangular  in 
shape  and  is  surrounded  by  steep  red  cliffs,  the  only  beach  being 
the  sandy  spit  near  the  south-east  point,  where  the  landing-stage 
is  situated.  The  rocks  composing  the  cliffs  are  worn  into  caves, 
and  around  the  island  are  many  fantastic  arches  and  columns. 
The  impression  made  by  the  red  cliffs,  fringed  by  a  white  beach 
and  supporting  the  green  Oberland,  is  commonly  believed  to  have 
suggested  the  national  colours,  red,  white  and  green,  or,  as  the 
old  Frisian  rhyme  goes: — 

"  Gron  is  dat  Land, 
Rood  is  de  Kant, 
Witt  is  de  Sand, 

Dat  is  de  Flagg  vun't  hillige  Land." 
The  lower  town  of  Unterland,  on  the  spit,  and  the  upper  town, 

or  Oberland,  situated  on  the  cliff  above,  are  connected  by  a 
wooden  stair  and  a  lift.  There  is  a  powerful  lighthouse,  and  since 
its  cession  by  Great  Britain  to  Germany,  the  main  island  has  been 
strongly  fortified,  the  old  English  batteries  being  replaced  by 
armoured  turrets  mounting  guns  of  heavy  calibre.  Inside  the 
Dunen-Insel  the  largest  ships  can  ride  safely  at  anchor,  and  take 
in  coal  and  other  supplies.  The  greatest  length  of  the  main 
island,  which  slopes  somewhat  from  west  to  east,  is  just  a  mile, 
and  the  greatest  breadth  less  than  a  third  of  a  mile,  its  average 
height  198  ft.,  and  the  highest  point,  crowned  by  the  church,  with 
a  conspicuous  spire,  216  ft.  The  Dunen-Insel  is  a  sand-bank 
irotected  by  groines.  It  is  only  about  200  ft.  above  the  sea  at  its 
highest  point,  but  the  drifting  sands  make  the  height  rather 
variable.  The  sea-bathing  establishment  is  situated  here;  a 
shelving  beach  of  white  sand  presenting  excellent  facilities  for 
jathing.  Most  of  the  houses  are  built  of  brick,  but  some  are  of 
wood.  There  are  a  theatre,  a  Kurhaus,  and  a  number  of  hotels 
and  restaurants.  In  1892  a  biological  institute,  with  a  marine 
museum  and  aquarium  (1900)  attached,  was  opened. 

During  the  summer  some  20,000  people  visit  the  island  for 
sea-bathing.     German  is  the  official  language,  though  among 
hemselves  the  natives  speak  a  dialect  of  Frisian,  barely  in- 
elligible  to  the  other  islands  of  the  group.     There  is  regular 
communication  with  Bremen  and  Hamburg. 

The  winters  are  stormy.  May  and  the  early  part  of  June  are 
wet  and  foggy,  so  that  few  visitors  arrive  before  the  middle  of 
he  latter  month. 

1  For  illustrations  of  the  cornu  see  the  altar  of  Julius  Victor  ex 
'ollegio,  reproduced  in  Bartoli,  Pict.  Ant,  p.  76;  Bellori,  Pict. ntiq.  crypt,  rom.  p.  76,  pi.  viii.;  in  Daremberg  and  Saglio,  Did. 

des  antiq.  grecques  et  romaines,  under  "  Cornu,"  the  buccina  and  cornu 
lave  not  been  distinguished. 
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The  generally  accepted  derivation  of  Heligoland  (or  Helgoland) 

from  Heiligeland,  i.e.  "  Holy  Land,"  seems  doubtful.  According 
to  northern  mythology,  Forseti,  a  son  of  Balder  and  Nanna, 

the  god  of  justice,  had  a  temple  on  the  island,  which  was  sub- 
sequently destroyed  by  St  Ludger.  This  legend  may  have  given 

rise  to  the  derivation  "  Holy  Land."  The  more  probable 
etymology,  however,  is  that  of  Hallaglun,  or  Halligland,  i.e. 

"  land  of  banks,  which  cover  and  uncover."  Here  Hertha, 
according  to  tradition,  had  her  great  temple,  and  hither  came 
from  the  mainland  the  Angles  to  worship  at  her  shrine.  Here 
also  lived  King  Radbod,  a  pagan,  and  on  this  isle  St  Willibrord 
in  the  7th  century  first  preached  Christianity;  and  for  its  owner- 

ship, before  and  after  that  date,  many  sea-rovers  have  fought. 
Finally  it  became  a  fief  of  the  dukes  of  Schleswig-Holstein, 
though  often  hypothecated  for  loans  advanced  to  these  princes 
by  the  free  city  of  Hamburg.  The  island  was  a  Danish  possession 
in  1807,  when  the  English  seized  and  held  it  until  it  was  formally 
ceded  to  them  in  1814.  In  the  picturesque  old  church  there  are 
still  traces  of  a  painted  Dannebrog. 

In  1890  the  island  was  ceded  to  Germany,  and  in  1892  it  was 
incorporated  with  Prussia,  when  it  was  provided  that  natives 
born  before  the  year  1880  should  be  allowed  to  elect  either  for 
British  or  German  nationality,  and  until  1901  no  additional 
import  duties  were  imposed. 

BIBLIOGRAPHY. — Von  der  Decken,  Philosophisch-historisch-geo- 
nhische  Untersuchungen  iiber  die  Insel  Helgoland,  oder  Heilige- 

,  und  ihre  Bewohner  (Hanover,  1826);  Wiebel,  Die  Insel  Helgo- 
land, Untersuchungen  iiber  deren  Grosse  in  Vorzeit  und  Gegenwart 

vom  Standpunkte  der  Geschichte  und  Geologie  (Hamburg,  1848); 
J.  M.  Lappenberg,  Uberdenehemaligen  Umfang  und  die  alte  Geschichte 
Helgoland!  (Hamburg,  1831);  F.  Otker,  Helgoland.  Schilderungen 
und  Erorterungen  (Berlin,  1855);  E.  Hallier,  Helgoland,  Nordsee- 
studien  (Hamburg,  1893) ;  A.  W.  F.  M  oiler,  Rechtsgeschichle  der  Insel 
Helgoland  (Weimar,  1904) ;  W.  G.  Black,  Heligoland  and  the  Islands 
of  the  North  Sea  (Glasgow,  1888);  E.  Lindermann,  Die  Nordseeinsel 
Helgoland  in  topographischer,  geschichtlicher,  sanitarer  Beziehung 
(Berlin,  1889) ;  and  Tittel,  Die  natiirlichen  Verdnderungen  Helgoland; 
(Leipzig,  1894). 

HELIOCENTRIC,  i.e.  referred  to  the  centre  of  the  sun  (iJXios) 

as  an  origin,  a  term  designating  especially  co-ordinates  or  heavenly 
bodies  referred  to  that  origin. 
HELIODORUS,  of  Emesa  in  Syria,  Greek  writer  of  romance. 

According  to  his  own  statement  his  father's  name  was  Theodosius, 
and  he  belonged  to  a  family  of  priests  of  the  sun.  He  was  the 
author  of  the  Aethiopica,  the  oldest  and  best  of  the  Greek 
romances  that  have  come  down  to  us.  It  was  first  brought  to 
light  in  modern  times  in  a  MS.  from  the  library  of  Matthias 
Corvinus,  found  at  the  sack  of  Buda  (Ofen)  in  1526,  and  printed 
at  Basel  in  1534.  Other  codices  have  since  been  discovered. 
The  title  is  taken  from  the  fact  that  the  action  of  the  beginning 
and  end  of  the  story  takes  place  in  Aethiopia.  The  daughter  of 
Persine,  wife  of  Hydaspes,  king  of  Aethiopia,  was  born  white 
through  the  effect  of  the  sight  of  a  marble  statue  upon  the  queen 
during  pregnancy.  Fearing  an  accusation  of  adultery,  the  mother 
gives  the  babe  to  the  care  of  Sisimithras,  a  gymnosophist,  who 
carries  her  to  Egypt  and  places  her  in  charge  of  ,Charicles,  a 
Pythian  priest.  The  child  is  taken  to  Delphi,  and  made  a  priestess 
of  Apollo  under  the  name  of  Chariclea.  Theagenes,  a  noble 
Thessalian,  comes  to  Delphi  and  the  two  fall  in  love  with  each 
other.  He  carries  off  the  priestess  with  the  help  of  Calasiris,  an 
Egyptian,  employed  by  Persine  to  seek  for  her  daughter.  Then 
follow  many  perils  from  sea-rovers  and  others,  but  the  chief 
personages  ultimately  meet  at  Meroe  at  the  very  moment  when 
Chariclea  is  about  to  be  sacrificed  to  the  gods  by  her  own  father. 
Her  birth  is  made  known,  and  the  lovers  are  happily  married. 
The  rapid  succession  of  events,  the  variety  of  the  characters, 
the  graphic  descriptions  of  manners  and  of  natural  scenery,  the 
simplicity  and  elegance  of  the  style,  give  the  Aelhiopica  great 
charm.  As  a  whole  it  offends  less  against  good  taste  and  morality 
than  others  of  the  same  class.  Homer  and  Euripides  were  the 
favourite  authors  of  Heliodorus,  who  in  his  turn  was  imitated 
by  French,  Italian  and  Spanish  writers.  The  early  life  of  Clorinda 

in  Tasso's  Jerusalem  Delivered  (canto  xii.  2 1  sqq.)is  almost  identical 
with  that  of  Chariclea;  Racine  meditated  a  drama  on  the  same 

subject;  and  it  formed  the  model  of  the  Persiles  y  Sigismunda  of 
Cervantes.  According  to  the  ecclesiastical  historian  Socrates 
(Hist,  cedes,  v.  22),  the  author  of  the  Aethiopica  was  a 
certain  Heliodorus,  bishop  of  Tricca  in  Thessaly.  It  is  supposed 
that  the  work  was  written  in  his  early  years  before  he  became 
a  Christian,  and  that,  when  confronted  with  the  alternative  of 
disowning  it  or  resigning  his  bishopric,  he  preferred  resignation. 
But  it  is  now  generally  agreed  that  the  real  author  was  a  sophist 
of  the  3rd  century  A.D. 

The  best  editions  are:  A.  Coraes  (1804),  G.  A.  Hirschig  (1856); 
see  also  M.  Oeftering,  H.  und  seine  Bedeutung  fur  die  Lileratur, 
with  full  bibliographies  (1901);  J.  C.  Dunlop,  History  of  Prose 
Fiction  (1888);  and  especially  E.  Rohde,  Der  griechische  Roman 
(1900).  There  are  translations  in  almost  all  European  languages: 

in  English,  in  Bohn's  Classical  Library  and  the  "  Tudor  "  series  (v., 
1895,  containing  the  old  translation  by  T.  Underdowne,  1587,  with 
introduction  by  C.  Whibley) ;  in  French  by  Amyot  and  Zevort. 

HELIOGABALUS  (ELAGABALUS),  Roman  emperor  (A.D. 

218-222),  was  born  at  Emesa  about  205.  His  real  name  was 
Varius  Avitus.  On  the  murder  of  Caracalla  (217),  Julia  Maesa, 

Varius's  grandmother  and  Caracalla's  aunt,  left  Rome  and 
retired  to  Emesa,  accompanied  by  her  grandsons  (Varius  and 
Alexander  Severus).  Varius,  though  still  only  a  boy,  was  ap- 

pointed high  priest  of  the  Syrian  sun-god  Elagabalus,  one  of 
the  chief  seats  of  whose  worship  was  Emesa  (Horns) .  His  beauty, 
and  the  splendid  ceremonials  at  which  he  presided,  made  him 
a  great  favourite  with  the  troops  stationed  in  that  part  of  Syria, 
and  Maesa  increased  his  popularity  by  spreading  reports  that  he 
was  in  reality  the  illegitimate  son  of  Caracalla.  Macrinus, 
the  successor  and  instigator  of  the  murder  of  Caracalla,  was 
very  unpopular  with  the  army;  an  insurrection  was  easily  set 
on  foot,  and  on  the  i6th  of  May  218  Varius  was  proclaimed 
emperor  as  Marcus  Aurelius  Antoninus.  The  troops  sent  to 
quell  the  revolt  went  over  to  him,  and  Macrinus  was  defeated 
near  Antioch  on  the  8th  of  June.  Heliogabalus  was  at  once 
recognized  by  the  senate  as  emperor.  After  spending  the  winter 
in  Nicomedia,  he  proceeded  in  219  to  Rome,  where  he  made  it 
his  business  to  exalt  the  deity  whose  priest  he  was  and  whose 
name  he  assumed.  The  Syrian  god  was  proclaimed  the  chief  deity 
in  Rome,  and  all  other  gods  his  servants;  splendid  ceremonies 
in  his  honour  were  celebrated,  at  which  Heliogabalus  danced  in 
public,  and  it  was  believed  that  secret  rites  accompanied  by 
human  sacrifice  were  performed  in  his  honour.  In  addition  to 
these  affronts  upon  the  state  religion,  he  insulted  the  intelli- 

gence of  the  community  by  horseplay  of  the  wildest  description 
and  by  childish  practical  joking.  The  shameless  profligacy 

of  the  emperor's  life  was  such  as  to  shock  even  a  Roman 
public.  His  popularity  with  the  army  declined,  and  Maesa, 
perceiving  that  the  soldiers  were  in  favour  of  Alexander  Severus, 
persuaded  Heliogabalus  to  raise  his  cousin  to  the  dignity  of 
Caesar  (221),  a  step  of  which  he  soon  repented.  An  attempt 
to  murder  Alexander  was  frustrated  by  the  watchful  Maesa. 
Another  attempt  in  2  2  2  produced  a  mutiny  among  the  praetorians, 
in  which  Heliogabalus  and  his  mother  Soemias  (Soaemias)  were 
slain  (probably  in  the  first  half  of  March). 

AUTHORITIES.— Life  by  Aelius  Lampridius  in  Scriptores  historiae 
Augustac;  Hcrodian  v.  3-8;  Dio  Cassius  Ixxviii.  30  sqq.,  Ixxix.  1-21 ; 
monograph  by  G.  Duviquet,  Heliogabale  (1903),  containing  a  trans- 

lation of  the  various  accounts  of  Heliogabalus  in  Greek  and  Latin 
authors,  notes,  bibliography  and  illustrations;  O.  F.  Butler,  Studies 
in  the  Life  of  Heliogabalus  (New  York,  1908);  Gibbon,  Decline  and 
Fall,  ch.  6;  H.  Schiller,  Geschichte  der  romischen  Kaiserzeit,  i. 

pt.  ii.  (1883),  p.  759  ff.  On  the  Syrian  god  see  F.  Cumont  in  Pauly- 
Wissowa's  Realencyclopddie,  v.  pt.  ii.  (1905). 

HELIOGRAPH  (from  Gr.  i;Xios,  sun,  and  yp&friv  to  write), 
an  instrument  for  reflecting  the  rays  of  the  sun  (or  the  light 
obtained  from  any  other  source)  over  a  considerable  distance. 
Its  main  application  is  in  military  signalling  (see  SIGNAL).  A 
similar  instrument  is  the  heliotrope,  used  principally  for  defining 
distant  points  in  geodetic  surveys,  such  as  in  the  triangulation 
of  India,  and  in  the  verification  of  the  African  arcof  the  meridian. 
It  is  necessary  to  distinguish  the  method  of  signalling  termed 
heliography  from  the  photographic  process  of  the  same  name 
(see  PHOTOGRAPHY). 
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FIG.  i. 

FIG.  3. 

HELIOMETER  (from  Gr.  fjAios,  sun,  and  nerpov,  a  measure), 
an  instrument  originally  designed  for  measuring  the  variation 
of  the  sun's  diameter  at  different  seasons  of  the  year,  but  applied now  to  the  modern  form  of  the  instrument  which  is  capable  of 
much  wider  use.  The  present  article  also  deals  with  other 
forms  of  double-image  micrometer. 

The  discovery  of  the  method  of  making  measures  by  double 
images  is  stated  to  have  been  first  suggested  by  O.  Roemer  about 
1768.  But  no  such  suggestion  occurs  in  the  Basis  Astronomiae  ol 
Peter  Horrebow  (Copenhagen,  1735),  which  contains  the  only  works 

of  Roemer  that  re- 
main to  us.  It  would 

appear  that  to  Ser- vington  Savary  is  due 
the  first  invention  of 
a  micrometer  for 
measurement  by 
double  image.  His 
heliometer  (described 

in  a  paper  communi- 
cated to  the  Royal 

Society  in  1743,  and 
printed,  along  with 
a  letter  from  James 

Short,  in  Phil.  Trans.,  1753,  p.  156)  was  constructed  by  cutting 
from  a  complete  lens  abed  the  equal  portions  aghc  and  acfe 
(fig.  i).  The  segments  gbh  and  efd  so  formed  were  then  attached 
to  the  end  of  a  tube  having  an  internal  diameter  represented  by  the 
dotted  circle  (fig.  2).  The  width  of  each  of  the  portions  aghc  and  acfe 
cut  away  from  the  lens  was  made  slightly  greater  than  the  focal 

length  of  lens  X  tangent  of  sun's  greatest  diameter.  Thus  at  the 
focus  two  images  of  the  sun  were  formed  nearly  in 
contact  as  in  fig.  3.  The  small  interval  between 
the  adjacent  limbs  was  then  measured  with  a 
wire  micrometer. 

Savary  also  describes  another  form  of  helio- 
meter, on  the  same  principle,  in  which  the  seg- 
ments aghc  and  acfe  are  utilized  by  cementing 

their  edges  gh  and  ef  together  (fig.  4),  and  covering  all  except 
the  portion  indicated  by  the  unshaded  circle.  Savary  expresses 
preference  for  this  second  plan,  and  makes  the  pertinent  remark 

that  in  both  these  models  "  the  rays  of  red  light  in  the  two  solar 
images  will  be  next  to  each  other,  which  will  render  the  sun's  disk 
more  easy  to  be  observed  than  the  violet  ones."  This  he  mentions 
"  because  the  glasses  in  these  two  sorts  are  somewhat  prismatical, 

but  mostly  those  of  the  first  model,  which  could  there- 

fore bear  no  great  charge  (magnifying  power)." 
A  third  model  proposed  by  Savary  consists  of  two 

complete  lenses  of  equal  focal  length,  mounted  in 
cylinders  side  by  side,  and  attached  to  a  strong  brass 
plate  (fig.  5).  Here,  in  order  to  fulfil  the  purposes  of 
the  previous  models,  the  distance  of  the  centres  of  the 
lenses  from  each  other  should  only  slightly  exceed  the 

tangent  of  sun's  diameter  X  focal  length  of  lenses. 
Savary  dwells  on  the  difficulty  both  of  procuring  lenses 
sufficiently  equal  in  focus  and  of  accurately  adjusting 
and  centring  them. 

In  the  Mem.  Acad.  de  Paris  (1748),  Pierre  Bouguer 
describes  an  instrument  which  he  calls  a  heliometer. 

Lalande  in  his  Astronomie  (vol.  ii.  p.  639)  mentions  such  a  helio- 
meter which  had  been  in  his  possession  from  the  year  1753,  and  of 

which  he  gives  a  representation  on  Plate  XXVIII.,  fig.  186,  of  the 

same  volume.  Bouguer's  heliometer  was  in  fact  similar  to  that  of 
Savary's  third  model,  with  the  important  difference  that,  instead  of 
both  object-glasses  being  fixed,  one  of  them  is  movable  by  a  screw 
provided  with  a  divided  head.  No  auxiliary  filar  micrometer  was 

required,  as  in  Savary's  heliometer,  to  measure 
the  interval  between  the  limbs  of  two  adjacent 
images  of  the  sun,  it  being  only  necessary  to 
turn  the  screw  with  the  divided  head  to  change 
the  distance  between  the  object-glasses  till  the 
two  images  of  the  sun  are  in  contact  as  in 
fig.  6.  The  differences  of  the  readings  of  the 
screw,  when  converted  into  arc,  afford  the 

means  of  measuring  the  variations  of  the  sun's 
apparent  diameter. 

On  the  4th  of  April  1754  John  Dollond  com- 
        municated  a  paper  to  the  Royal  Society  of 

/""     ~^\  /         \  London  (Phil.   Trans.,  vol.  xlviii.  p.  551)  in i  which   he  shows  that   a   micrometer  can   be 
I  much  more  easily  constructed  by  dividing  a 
single  object-glass  through   its  axis  than   by 
the  employment   of   two   object-glasses.      He 

FIG.  6.  points  out — (i)  that  a  telescope  with  an  object- 
glass  so  divided  still  produces  a  single  image 

of  any  object  to  which  it  may  be  directed,  provided  that  the  optical 
centres  of  the  segments  are  in  coincidence  (i.e.  provided  the  segments 
retain  the  same  relative  positions  to  each  other  as  before  the  glass 

FIG.  5. 
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was  cut);  (2)  that  if  the  segments  are  separated  in  any  direction 
two  images  of  the  object  viewed  will  be  produced ;  (3)  that  the  most 
convenient  direction  of  separation  for  micrometric  purposes  is  to 
slide  these  straight  edges  one  along  the  other  as  the  figure  on  the 
margin  (fig.  7)  represents  them:  "for  thus  they 
may  be  moved  without  suffering  any  false  light  to 
come  in  between  them;  and  by  this  way  of 
removing  them  the  distance  between  their  centres 
may  be  very  conveniently  measured,  viz.  by  having 
a  vernier's  division  fixed  to  the  brass  work  that  holds 
one  segment,  so  as  to  slide  along  a  scale  on  the  plate 
to  which  the  other  part  of  the  glass  is  fitted." 

Dollond    then    points   out   three   different   types 
in   which   a   glass   so   divided   and   mounted    may          jr 
be  used  as  a  micrometer: —  tlG-  7- 

"  i.  It  may  be  fixed  at  the  end  of  a  tube,  of  a  suitable  length  to  its focal  distance,  as  an  object-glass, — the  other  end  of  the  tube  having 
an^eye-glass  fitted  as  usual  in  astronomical  telescopes. 

"  ?•  J1  may  De  applied  to  the  end  of  a  tube  much  shorter  than  its focal  distance,  by  having  another  convex  glass  within  the  tube,  to 
shorten  the  focal  distance  of  that  which  is  cut  in  two. 

"  3.  It  may  be  applied  to  the  open  end  of  a  reflecting  telescope, either  of  the  Newtonian  or  the  Cassegrain  construction. 
Dollond  adds  his  opinion  that  the  third  type  is  "  much  the  best  and 

most  convenient  of  the  three";  yet  it  is  the  first  type  that  has survived  the  test  of  time  and  experience,  and  which  is  in  fact  the 
modern  heliometer.  It  must  be  remembered,  however,  that  when 
Dollond  expressed  preference  for  this  third  type  he  had  not  then  in- 

vented the  achromatic  object-glass. 
Some  excellent  instruments  of  the  second  type  were  subsequently 

made  by  Dollond's  eldest  son  Peter,  in  which  for  the  "  convex  glass 
within  the  tube  "  was  substituted  an  achromatic  object-glass,  and 
outside  that  a  divided  negative  achromatic  combination  of  long  focus. 
In  the  fine  example  of  this  instrument  at  the  Cape  Observatory  the 
movable  negative  lenses  consist  of  segments  of  the  shape  gach  and 
acfe  (fig.  i)  cut  from  a  complete  negative  achromatic  combination  of 
8t  in.  aperture  and  about  41  ft.  focal  length,  composed  of  a  double 
concave  flint  lens  and  a  double  convex  crown.  This  was  applied  to 
an  excellent  achromatic  telescope  of  3^  in.  aperture  and  42  in.  focal 
length.  In  this  instrument  a  considerable  linear  relative  movement 
of  the  divided  lens  corresponds  with  a  comparatively  small  separation 
of  the  double  image,  so  that  simple  verniers  reading  to  T^Vo  in.  are sufficient  for  measurement. 

With  one  of  these  instruments  of  somewhat  smaller  dimensions 
(telescope  2%  in.  aperture  and  35  ft.  focus),  Franz  von  Paula  Tries- 
necker  made  a  series  of  measurements  at  the  observatory  of  Vienna 
which  has  been  reduced  by  Dr  Wilhelm  Schur  of  Strasburg  (Nova 
Ada  der  Ksl.  Leop.-Carol.  Deutschen  Akademie  der  Natursforscher, 
1882,  xlv.  No.  3).  The  angle  between  the  stars  f  and  g  Ursae  maj. 

(?o8"-55)  was  measured  on  four  nights;  the  probable  error  of  a 
measure  on  one  night  was  ±o'-44.  Jupiter  was  measured  on  eleven 
nights  in  the  months  of  June  and  July  1794;  from  these  measures 

Schur  derives  the  values  35  "-39  and  37  "-94  for  the  polar  and  equa- 
torial diameter  respectively,  at  mean  distance,  corresponding  with  a 

compression  1/14-44.  These  agree  satisfactorily  with  the  correspond- 
ing values  35"'2i,  37*'6o,  1/15-59  afterwards  obtained  by  F.  W. 

Bessel  (Konigsberger  Beobachtungen,  xix.  102).  From  a  series  of 

measures  of  the  angle  between  Jupiter's  satellites  and  the  planet, 
made  in  June  and  July  1794  and  in  August  and  September  1795, 
Schur  finds  the  mass  of  Jupiter  =  1/1048-55  ±1-45,  a  result  which 
accords  well  within  the  limits  of  its  probable  error  with  the  received 
value  of  the  mass  derived  from  modern  researches.  The  probable 

errors  for  the  measures  of  one  night  are  ±o"-577,  ±o"-889,  ±o"-542, 
i "-096,  for  Satellites  I.,  II.,  III.  and  IV.  respectively. 
Considering  the  accuracy  of  these  measures  (an  accuracy  far  sur- 

passing that  of  any  other  contemporary  observations),  it  is  somewhat 
surprising  that  this  form  of  micrometer  was  never  systematically 
used  in  any  sustained  or  important  astronomical  researches,  although 
a  number  of  instruments  of  the  kind  were  made  by  Dollond.  Prob- 

ably the  last  example  of  its  employment  is  an  observation  of  the 
transit  of  Mercury  (November  4,  1868)  by  Mann,  at  the  Royal 
Observatory,  Cape  of  Good  Hope  (Monthly  Notices  R.A.S.  vol. 
xxix.  p.  197-209).  The  most  important  part,  however,  which  this 
type  of  instrument  seems  to  have  played  in  the  history  of  astronomy 
arises  from  the  fact  that  one  of  them  was  in  the  possession  of  Bessel 
at  Konigsberg  during  the  time  when  his  new  observatory  there 
was  being  built.  In  1812  Bessel  measured  with  it  the  angle  between 
the  components  of  the  double  star  61  Cygni  and  observed  the  great 
comet  of  1811.  He  also  observed  the  eclipse  of  the  sun  on  May  4, 
1818.  In  the  discussion  of  these  observations  (Konigsberger  Beo- 
bacht,  Abt.  5,  p.  iv.)  he  found  that  the  index  error  of  the  scale 
changed  systematically  in  different  position  angles  by  quantities 
which  were  independent  of  the  direction  of  gravity  relative  to  the 
josition  angle  under  measurement,  but  which  depended  solely  on 
:he  direction  of  the  measured  position  angle  relative  to  a  fixed  radius 
of  the  object-glass.  Bessel  attributed  this  to  non-homogeneity 
n  the  object-glass,  and  determined  with  great  care  the  necessary 
corrections.  But  he  was  so  delighted  with  the  general  performance 

>f  the  instrument,  with  the  sharpness  of  the  images  and  the  possi- 
nlities  which  a  kindred  construction  offered  for  the  measurement  of 
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considerable  angles  with  micrometric  accuracy,  that  he  resolved, 
when  he  should  have  the  choice  of  a  new  telescope  for  the  observatory, 
to  secure  some  form  of  heliometer. 

Nor  is  it  difficult  to  imagine  the  probable  course  of  reasoning 
which  led  Bessel  to  select  the  model  of  his  new  heliometer.  Why, 

he  might  ask,  should  he  not  select  the  simple  form  of  Dollond's 
first  type  ?  Given  the  achromatic  object-glass,  why  should  not  it  be 
divided  ?  This  construction  would  give  all  the  advantage  of  the 

younger  Dollond's  object-glass  micrometer,  and  more  than  its  sharp- ness of  definition,  without  liability  to  the  systematic  errors  which 
may  be  due  to  want  of  homogeneity  of  the  object-glass;  for  the  lenses 
will  not  be  turned  with  respect  to  each  other,  but,  in  measurement, 
will  always  have  the  same  relation  in  position  angle  to  the  line 
joining  the  objects  under  observation.  It  is  true  that  the  scale  will 
require  to  be  capable  of  being  read  with  much  greater  accuracy  than 
•j-j'jjjth  of  an  inch — for  that,  even  in  a  telescope  of  10  ft.  focus,  would 
correspond  with  2'  of  arc.  But,  after  all,  this  is  no  practical  diffi- 

culty, for  screws  can  be  used  to  separate  the  lenses,  and,  by  these 
screws,  as  in  a  Gascoigne  micrometer,  the  separation  of  the  lenses 
can  be  measured;  or  we  can  have  scales  for  this  purpose,  read  by 
microscopes,  like  the  Troughton  l  circles  of  Piazzi  or  Pond,  or  those 
of  the  Carey  circle,  with  almost  any  required  accuracy. 
Whether  Bessel  communicated  such  a  course  of  reasoning  to 

Fraunhofer,  or  whether  that  great  artist  arrived  independently  at 
like  conclusions,  we  have  been  unable  to  ascertain  with  certainty. 

The  fact  remains  that  before  1820"  Fraunhofer  had  completed 
one  or  more  of  the  five  helipmeters  (3  in.  aperture  and  39  in.  focus) 
which  have  since  become  historical  instruments.  In  1824  the  great 
Konigsberg  heliometer  was  commenced,  and  it  was  completed  in  1 829. 

To  sum  up  briefly  the  history  of  the  development  of  the  heliometer. 
The  first  application  of  the  divided  object-glass  and  the  employment 
of  double  images  in  astronomical  measures  is  due  to  Savary  in  1743. 
To  Bouguer  in  1748  is  due  the  true  conception  of  measurement  by 
double  image  without  the  auxiliary  aid  of  a  filar  micrometer,  viz. 
by  changing  the  distance  between  two  object-glasses  of  equal  focus. 
To  Dollond  in  1754  we  owe  the  combination  of  Savary's  idea  of 
the  divided  object-glass  with  Bouguer's  method  of  measurement, 
and  the  construction  of  the  first  really  practical  heliometers.  To 
Fraunhofer,  some  time  not  long  previous  to  1820,  is  due,  so  far  as 
we  can  ascertain,  the  construction  of  the  first  heliometer  with  an 
achromatic  divided  object-glass,  i.e.  the  first  heliometer  of  the 
modern  type. 

The  Modern  Heliometer. 

The  Konigsberg  heliometer  is  represented  in  fig.  8.  No  part  of 
the  equatorial  mounting  is  shown  in  the  figure,  as  it  resembles  in 
every  respect  the  usual  Fraunhofer  mounting.  An  adapter  h  is  fixed 

on  a  telescope-tube,  made  of  wood,  in  Fraunhpfer's  usual  fashion. To  this  adapter  is  attached 
a  flat  circular  flange  h. 
The  slides  carrying  the 
segments  of  the  divided 
object-glass  are  mounted 
on  a  plate,  which  is  fitted 
and  ground  to  rotate 
smoothly  on  the  flange  h. 
Rotation  is  communi- 

cated by  a  pinion,  turned 
FIG.  8. 

by  the  handle  c  (concealed  in  the  figure),  which  works  in  teeth  cut 
on  the  edge  of  the  flange  h.  The  counterpoise  w  balances  the  head 
about  its  axis  of  rotation.  The  slides  are  moved  by  the  screws  a  and 
b,  the  divided  heads  of  which  serve  to  measure  the  separation  of  the 
segments.  These  screws  are  turned  from  the  eye-end  by  bevelled 
wheels  and  pinions,  the  latter  connected  with  the  handles  a',  b'. 
The  reading  micrometers  e,  f  also  serve  to  measure,  independently, 
the  separation  of  the  segments,  by  scales  attached  to  the  slides; 
such  measurements  can  be  employed  as  a  check  on  thpse  made  by 
the  screws.  The  measurement  of  position  angles  is  provided  for 
by  a  graduated  circle  attached  to  the  head.  There  is  also  a  position 
circle,  attached  at  m  to  the  eye-end,  provided  with  a  slide  to  move 
the  eye-piece  radially  from  the  axis  of  the  telescope,  and  with  a 
micrometer  to  measure  the  distance  of  an  object  from  that  axis. 
The  ring  c,  which  carries  the  supports  of  the  handles  a',  b',  is  capable 
of  a  certain  amount  of  rotation  on  the  tube.  The  weight  of  the 
handles  and  their  supports  is  balanced  by  the  counterpoise  z.  This 
ring  is  necessary  in  order  to  allow  the  rods  to  follow  the  micrometer 
heads  when  the  position  angle  is  changed.  Complete  rotation  of  the 
head  is  obviously  impossible  because  of  the  interference  of  the 
declination  axis  with  the  rods,  and  therefore,  in  some  angles,  objects 
cannot  be  measured  in  two  positions  of  the  circle.  The  object-glass 
has  an  aperture  of  6$  in.  and  102  in.  focal  length. 

There  are  three  methods  in  which  this  heliometer  can  be  used. 
First  Method. — One  of  the  segments  is  fixed  in  the  axis  of  the 
lescope,  and  the  eye-piece  is  also  placed  in  the  axis.     Measures 

'  The  circles  by  Reichenbach,  then  almost  exclusively  used  in Germany,  were  read  by  verniers  only. 
*  The  diameter  of  Venus  was  measured  with  one  of  these  helio- 

meters at  the  observatory  of  Breslau  by  Brandes  in  1820  (Berlin 
Jahrbuch,  1824,  p.  164). 

xni.  8 

are  made  with  the  moving  segment  displaced  alternately  on  opposite 
sides  of  the  fixed  segment. 

Second  Method.— -One  segment  is  fixed,  and  the  measures  are 
made  as  in  the  first  method,  excepting  that  the  eye-piece  is  placed 
symmetrically  with  respect  to  the  images  under  measurement. 
For  this  purpose  the  pos.tion  angle  of  the  eye-piece  micrometer  is 
set  to  that  of  the  head,  and  the  eye-piece  is  displaced  from  the 
axis  of  the  tube  (in  the  direction  of  the  movable  segment)  by  an 
amount  equal  to  half  the  angle  under  measurement. 

Third  Method. — The  eye-piece  is  fixed  in  the  axis,  and  the  segments 
are  symmetrically  displaced  from  the  axis  each  by  an  amount  equal 
to  half  the  angle  measured. 

Of  these  methods  Bessel  generally  employed  the  first  because  of 
its  simplicity,  notwithstanding  that  it  involved  a  resetting  of  the 
right  ascension  and  declination  of  the  axis  of  the  tube  with  each 
reversal  of  the  segments.  The  chief  objections  to  the  method  are 
that,  as  one  star  is  in  the  axis  of  the  telescope  and  the  other  dis- 

placed from  it,  the  images  are  not  both  in  focus  of  the  eye-piece,1 
and  the  rays  from  the  two  stars  do  not  make  the  same  angle  with 
the  optical  axis  of  each  segment.  Thus  the  two  images  under 
measurement  are  not  defined  with  equal  sharpness  and  symmetry. 
The  second  method  is  free  from  the  objection  of  non-coincidence  in 
focus  of  the  images,  but  is  more  troublesome  in  practice  from  the 
necessity  for  frequent  readjustment  of  the  position  of  the  eye-piece. 
The  third  method  is  the  most  symmetrical  of  all,  both  in  obser- 

vation and  reduction;  but  it  was  not  employed  by  Bessel,  on  the 
ground  that  it  involved  the  determination  of  the  errors  of  two 
screws  instead  of  one.  On  the  other  hand  it  is  not  necessary  to 
reset  the  telescope  after  each  reversal  of  the  segments.4 
When  Bessel  ordered  the  Konigsberg  heliometer,  he  was  anxious 

to  have  the  segments  made  to  move  in  cylindrical  slides,  of  which 
the  radius  should  be  equal  to  the  focal  length  of  the  object-glass. 
Fraunhofer,  however,  did  not  execute  this  wish,  on  the  ground 
that  the  mechanical  difficulties  were  too  great. 

M.  L.  G.  Wichmann  states  (Konigsb.  Beobach.  xxx.  4)  that  Bessel 
had  indicated,  by  notes  in  his  handbooks,  the  following  points  which 
should  be  kept  in  mind  in  the  construction  of  future  heliometers: 
(i)  The  segments  should  move  in  cylindrical  slides;6  (2)  the  screw 
should  be  protected  from  dust;6  (3)  the  zero  of  the  position  circle 
should  not  be  so  liable  to  change;7  (4)  the  distance  of  the  optical 
centres  of  the  segments  should  not  change  in  different  position 
angles  or  otherwise ;  8  (5)  the  points  of  the  micrometer  screws  should 
rest  on  ivory  plates;  9  (6)  there  should  be  an  apparatus  for  changing 

the  screen.10 Wilhelm  Struve.  in  describing  the  Pulkowa  heliometer,11  made 

*  The  distances  of  the  optical  centres  ol  the  segments  from  the 
eye-piece  are  in  this  method  as  I ;  secant  of  the  angle  under  measure- 

ment. In  Bessel's  heliometer  this  would  amount  to  a  difference  of 
T^nth  of  an  inch  when  an  angle  of  i°  is  measured.  For  2°  the difference  would  amount  to  nearly  ̂ th  of  an  inch.  Bessel  confined 

his  measures  to  distances  considerably  less  than  i°. 
4  In  criticizing  Bessel's  choice  of  methods,  and  considering  the loss  of  time  involved  in  each,  it  must  be  remembered  that  Fraunhofer 

provided  no  means  of  reading  the  screws  or  even  the  heads  from  the 
eye-end.  Bessel's  practice  was  to  unclamp  in  declination,  lower  and 
read  off  the  head,  and  then  restore  the  telescope  to  its  former  declina- 

tion reading,  the  clockwork  meanwhile  following  the  stars  in  right 
ascension.  The  setting  of  both  lenses  symmetrically  would,  under 
such  circumstances,  be  very  tedious. 

6  This  most  important  improvement  would  permit  any  two  stars under  measurement  each  to  be  viewed  in  the  optical  axis  of  each 
segment.  The  optical  centres  of  the  segments  would  also  remain 
at  the  same  distance  from  the  eye-piece  at  all  angles  of  separation. 
Thus,  in  measuring  the  largest  as  well  as  the  smallest  angles,  the 
images  of  both  stars  would  be  equally  symmetrical  and  equally  well 
in  focus.  Modern  heliometers  made  with  cylindrical  slides  measure 
angles  over  2°,  the  images  remaining  as  sharp  and  perfect  as  when the  smallest  angles  are  measured. 

6  Bessel  found,  in  course  of  time,  that  the  original  corrections 
for  the  errors  of  his  screw  were  no  longer  applicable.  He  considered 
that  the  changes  were  due  to  wear,  which  would  be  much  lessened 
if  the  screws  were  protected  from  dust. 

'The  tube,  being  of  wood,  was  probably  liable  to  warp  and  twist in  a  very  uncertain  way. 

8  We  have  been  unable  to  find  any  published  drawing  showing how  the  segments  are  fitted  in  their  cells. 
9  We  have  been  unable  to  ascertain  the  reasons  which  led  Bessel 

to  choose  ivory  planes  for  the  end-bearings  of  his  screws.    He  actually 
introduced  them  in  the  Konigsberg  heliometer  in  1840,  and  they  were 
renewed  in  1848  and  1850. 

10  A  screen  of  wire  gauze,  placed  in  front  of  the  segment  through 
which  the  fainter  star  is  viewed,  was  employed  by  Bessel  to  equalize 
the  brilliancy  of  the  images  under  observation.     An  arrangement, 
afterwards  described,  has  been  fitted  in  modern  heliometers  for  plac- 

ing the  screen  in  front  of  either  segment  by  a  handle  at  the  eye-end. 

11  This  heliometer  resembles  Bessel's,  except  that  its  foot  is  a  solid block  of  granite  instead  of  the  ill-conceived  wooden  structure  that 
supported  his  instrument.    The  object-glass  is  of  7-4  in.  aperture 
and  123  in.  focus. 
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by  Merz  in  1839  on  the  model  of  Bessel's  heliometer,  submits  the 
following  suggestions  for  its  improvement: l  (l)  to  give  automatic- 

ally to  the  two  segments  simultaneous  equal  and  opposite  move- 
ment ;  2  and  (2)  to  make  the  tube  of  metal  instead  of  wood ;  to  attach 

the  heliometer  head  firmly  to  this  tube;  to  place  the  eye-piece 
permanently  in  the  axis  of  the  telescope ;  and  to  fix  a  strong  cradle 
on  the  end  of  the  declination  axis,  in  which  the  tube,  with  the 
attached  head  and  eye-piece,  could  rotate  on  its  axis. 

Both  suggestions  are  important.  The  first  is  originally  the  idea 
of  Dollond;  its  advantages  were  overlooked  by  his  son,  and  it  seems 
to  have  been  quite  forgotten  till  resuggested  by  Struve.  But  the 
method  is  not  available  if  the  separation  is  to  be  measured  by  screws ; 
it  is  found,  in  that  case,  that  the  direction  of  the  final  motion  of  turn- 

ing of  the  screw  must  always  be  such  as  to  produce  motion  of  the 

segment  against  gravity,  otherwise  the  "  loss  of  time  "  is  apt  to  be 
variable.  Thus  the  simple  connexion  of  the  two  screws  by  cog- 

wheels to  give  them  automatic  opposite  motion  is  not  an  available 
method  unless  the  separation  of  the  segments  is  independently 
measured  by  scales. 

Struve's  second  suggestion  has  been  adopted  in  nearly  all  succeed- 
ing heliometers.  It  permits  complete  rotation  of  the  tube  and 

measurement  of  all  angles  in  reversed  positions  of  the  circle;  the 
handles  that  move  the  slides  can  be  brought  down  to.  the  eye-end, 
inside  the  tube,  and  consequently  made  to  rotate  with  it;  and  the 
position  circle  may  be  placed  at  the  end  of  the  cradle  next  the  eye- 
end  where  it  is  convenient  of  access.  Struve  also  points  out  that 
by  attaching  a  fine  scale  to  the  focusing  slide  of  the  eye-piece,  and 
knowing  the  coefficient  of  expansion  of  the  metal  tube,  the  means 
would  be  provided  for  determining  the  absolute  change  of  the  focal 
length  of  the  object-glass  at  any  time  by  the  simple  process  of 
focusing  on  a  double  star.  This,  with  a  knowledge  of  the  tempera- 

ture of  the  screw  or  scale  and  its  coefficient  of  expansion,  would 
enable  the  change  of  screw-value  to  be  determined  at  any  instant. 

It  is  probable  that  the  Bonn  heliometer  was  in  course  of  con- 
struction before  these  suggestions  of  Struve  were  published  or 

discussed,  since  its  construction  resembles  that  of  the  Konigsberg 
and  Pulkowa  instruments.  Its  dimensions  are  similar  to  those  of 
the  former  instrument.  Bessel,  having  been  consulted  by  the 
celebrated  statesman,  Sir  Robert  Peel,  on  behalf  of  the  Radcliffe 
trustees,  as  to  what  instrument,  added  to  the  Radcliffe  Observatory, 
would  probably  most  promote  the  advancement  of  astronomy, 
strongly  advised  the  selection  of  a  heliometer.  The  order  for  the 

instrument  was  given  to  the  Repsolds  in  1840,  but  "  various  circum- 
stances, for  which  the  makers  are  not  responsible,  contributed  to 

delay  the  completion  of  the  instrument,  which  was  not  delivered 

before  the  winter  of  1848."  3  The  building  to  receive  it  was  com- 
menced in  March  1849  and  completed  in  the  end  of 

the  same  year.  This  instrument  has  a  superb  object- 
glass  of  1\  in.  aperture  and  126  in.  focal  length.  The 

makers  availed  themselves  of  Bessel's  suggestion  to 
make  the  segments  move  in  cylindrical  slides,  and  of 

Struve's  to  have  the  head  attached  to  a  brass  tube; 
the  eye-piece  is  set  permanently  in  the  axis,  and  the 
whole  rotates  in  a  cradle  attached  to  the  declination 
axis.  They  provided  a  splendid,  rigidly  mounted, 
equatorial  stand,  fitted  with  every  luxury  in  the  way 
of  slow  motion,  and  scales  for  measuring  the  displace- 

ment of  the  segments  were  read  by  powerful  micro- 
meters from  the  eye-end.4  It  is  somewhat  curious 

that,  though  Struve's  second  suggestion  was  adopted, his  first  was  overlooked  by  the  makers.  But  it  is 
still  more  curious  that  it  was  not  afterwards  carried 
out,  for  the  communication  of  automatic  symmetrical 
motion  to  both  segments  only  involves  a  simple 
alteration  previously  described.  But,  as  it  came 
from  the  hands  of  the  makers  in  1849,  the  Oxford 
heliometer  was  incomparably  the  most  powerful  and 
perfect  instrument  in  the  world  for  the  highest  order 
of  micrometric  research.  It  so  remained,  unrivalled 
in  every  respect,  till  1873. 

As  the  transit  of  Venus  of  1 874  approached,  prepara- 
tions were  set  on  foot  by  the  German  Government  in  good  time;  a 

commission  of  the  most  celebrated  astronomers  was  appointed,  and  it 
was  resolved  that  the  heliometer  should  be  the  instrument  chiefly 
relied  on.  The  four  long-neglected  small  heliometers  made  by  Fraun- 
hofer  were  brought  into  requisition.  Fundamental  alterations  were 
made  upon  them :  their  wooden  tubes  were  replaced  by  tubes  of  metal ; 

means  of  measuring  the  focal  point  were  provided;  symmetrical 
motion  was  given  to  the  slides;  scales  on  each  slide  were  provided 
instead  of  screws  for  measuring  the  separation  of  the  segments,  and 
both  scales  were  read  by  the  same  micrometer  microscope;  a 
metallic  thermometer  was  added  to  determine  the  temperature  of 
the  scales.  These  small  instruments  have  since  done  admirable 
work  in  the  hands  of  Schur,  Hartwig,  Kustner,  Elkin,  Auwers  and 
others. 

The  Russian  Government  ordered  three  new  heliometers  (each  of 
4  in.  aperture  and  5  ft.  focal  length)  from  the  Repsolds,  and  the 
design  for  their  construction  was  superintended  by  Struve,  Auwers 

FIG.  9. 

and  Winnecke,  the  last-named  making  the  necessary  experiments  at 
Carlsruhe.  Fig.  9  represents  the  resulting  type  of  instrument  which 
was  finally  designed  and  constructed  by  Repsolds.  The  brass  tube, 
strengthened  at  the  bearing  points  by  strong  truly  turned  collars, 
rotates  in  the  cast  iron  cradle  q  attached  to  the  declination  axis. 

a  is  the  eye-piece  fixed  in  the  optical  axis,  b  the  micrometer  for  reading 
both  scales,  c  and  d  are  telescopes  for  reading  the  position  circle  p, 
e  the  handle  for  quick  motion  in  position  angle,  /  the  slow  motion  in 
position  angle,  g  the  handle  for  changing  the  separation  of  the 

segments  by  acting  on  the  bevel-wheel  g'  (fig.  10).  h  is  a  milled 
head  connected  by  a  rod  with  h'  (fig.  10),  for  the  purpose  of  inter- 

posing at  pleasure  the  prism  ir  in  the  axis  of  the  reading  micrometer; 
this  enables  the  observer  to  view  the  graduations  on  the  face  of  the 
metallic  thermometer  TT  (composed  of  a  rod  of  brass  and  a  rod  of 
zinc),  i  is  a  milled  head  connected  with  the  wheel  VV  (fig,  10),  and 
affords  the  means  of  placing  the  screen  s  (fig.  9),  counterpoised  by  it) 
over  either  half  of  the  object-glass,  k  clamps  the  telescope  in 
declination,  n  clamps  it  in  right  ascension,  and  the  handles  m 
and  /  provide  slow  motion  in  declination  and  right  ascension 
respectively. 

The  details'of  the  interior  mechanism  of  the  "  head  "  will  be  almost 

1  Description  de  I' observatoire  central  de  Pulkowa,  p.  208. 
1  Steinheil  applied  such  motion  to  a  double-image  micrometer 

made  for  Struve.  This  instrument  suggested  to  Struve  the  above- 
mentioned  idea  of  employing  a  similar  motion  for  the  heliometer. 

3 -Manuel  Johnson,  M.A.,  Radcliffe  observer,  Astronomical  Obser- 
vations made  at  the  Radcliffe  Observatory,  Oxford,  in  the  Year  1830, 

Introduction,  p.  iii. 
4  The  illumination  of  these  scales  is  interesting  as  being  the  first 

application  of  electricity  to  the  illumination  of  astronomical  instru- 
ments. Thin  platinum  wire  was  rendered  incandescent  by  a  voltaic 

current;  a  small  incandescent  electric  lamp  would  now  be  found 
more  satisfactory. 

FIG.  10. 

evident  from  fig.  10  without  description.  The  screw,  turned  by 
the  wheels  at  g  ,  acts  in  a  toothed  arc,  whence,  as  shown  in  the 
figure,  equal  and  opposite  motion  is  communicated  to  the  slides  by 
the  jointed  rods  v ,  v.  The  slides  are  kept  firmly  down  to  their  bear- 

ings by  the  rollers  r,  r,  r,  r,  attached  to  axes  which  are,  in  the  middle, 
very  strong  springs.  Side-shake  is  prevented  by  the  screws  and 
pieces  k,  k,  k,  k.  The  scales  are  at  n,  n;  they  are  fastened  only  at 
the  middle,  and  are  kept  down  by  the  brass  pieces  /,  t. 

A  similar  heliometer  was  made  by  the  Repsolds  to  the  order  of 
Lord  Lindsay  for  his  Mauritius  expedition  in  1874.  It  differed  only 
from  the  three  Russian  instruments  in  having  a  mounting  by  the 

Cookes  in  which  the  declination  circle  reads  from  the  eye-end.6 
This  instrument  was  afterwards  most  generously  lent  by  Lord 

Lindsay  to  Gill  for  his  expedition  to  Ascension  in  1877.' 
These  four  Repsold  heliometers  proved  to  be  excellent  instruments, 

6  For  a  detailed  description  of  this  instrument  see  Dunecht  Publi- cations, vol.  ii. 

6  Mem.  Royal  Astronomical  Society,  xlvi.  1-172. 
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easy  and  convenient  in  use,  and  yielding  results  of  very  high  accuracy 
in  measuring  distances.  Their  slow  motion  in  position  angle,  how- 

ever, was  not  all  that  could  be  desired.  When  small  movements 

FIG.  n. 

were  communicated  to  the  handle  e  (fig.  9)  by  the  tangent  screw  /, 
actin1"  on  a  small  toothed  wheel  clamped  to  the  rod  connected  with 
the  diving  pinion,  there  was  apt  to  be  a  torsion  of  the  rod  rather 
than  <n  immediate  action.  Thus  the  slow  motion  would  take  place 

the  observer.  This  alteration  and  the  new  equatorial  mounting 
have  been  admirably  made  by  Grubb;  the  result  is  completely 
successful.  The  instrument  so  altered  was  in  use  at  the  Cape 

Observatory  from  March  1881  till  1887  in  deter- 
mining the  parallax  of  some  of  the  more  interesting 

southern  stars.  The  instrument  then  passed,  by 
purchase  from  Gill,  to  Lord  McLaren,  by  whom 
it  was  presented  to  the  Royal  Observatory, 
Edinburgh. 

Still  more  recently  the  Repsolds  have  completed 
a  new  heliometer  for  Yale  College,  New  Haven, 
United  States.  The  object-glass  is  of  6  in.  aper- 

ture and  98  in.  focal  length.  The  mounting,  the 
tube,  objective-cell,  slides,  &c.,  are  all  of  steel.1 
The  instrument  is  shown  in  fig.  II.  The  circles 
for  position  angle  and  declination  are  read  by 
micrometer-microscopes  illuminated  by  the  lamp 
L;  the  scales  are  illuminated  by  the  lamp  /.  T  is 

.  part  of  the  tube  proper,  and  turns  with  the  head. 
The  tube  V,  on  the  contrary,  is  attached  to  the 
cradle,  and  merely  forms  a  support  for  the  finder 
Q,  the  handles  at  /  and  p,  and  the  moving  ring  P. 
The  latter  gives  quick  motion  in  position  angle; 
the  handles  at  p  clamp  and  give  slow  motion  in 
position  angle,  those  at  /  clamp  and  give  slow 
motion  in  right  ascension  and  declination,  a  is 
the  eye-piece,  b  the  handle  for  moving  the  seg- 

ments, c  the  micrometer  microscope  for  reading 
the  scales  and  scale  micrometer,  d  the  micrometer 
readers  of  the  position  and  declination  circles, 
e  the  handle  for  rotating  the  large  wheel  E 
which  carries  the  screens.  The  hour  circle  is 
also  read  by  microscopes,  and  the  instrument 
can  be  used  in  both  positions  (tube  preceding 
and  following)  for  elimination  of  the  effect  of 
flexure  on  the  position  angles.  Elkin  found  that 
the  chief  drawbacks  to  speed  and  convenience 
in  working  this  heliometer  were:  (i)  The  loss 
of  time  involved  in  entering  the  correspond- 

ing readings  of  the  micrometer  pointings  on  two 
scales.  (2)  That  an  additional  motion  inter- 

mediate between  the  quick  and  slow  motion  in 
position  angle  was  necessary,  because,  whilst  the 
slow  motion  provided  by  Repsolds  was  admirably 
adapted  for  adjusting  the  pointings  in  position 
angle,  it  was  too  slow  for  causing  the  images  to 
' '  cross  through ' '  each  other  in  the  process  of  measur- 
ing  distances.  To  remedy  drawback  (i)  Repsolds 

devised  the  form  of  printing  micrometer  which  is  shown  in  figs.  12  and 
13.  This  micrometer  is  provided  with  two  pairs  of  parallel  webs.  One 
fixed  pair  of  webs  is  attached  to  the  micrometer-box,  the  other  pair 
is  moved  by  the  screw  S.  The  whole  micrometer-box  is  moved  b> 

.  jerks  instead  of  with  the  necessary  smoothness  and  certainty. 

When  the  heliometer-part  of  Lord  Lindsay's  heliometer  was  acquired 
by  Gill  in  1879,  he  changed  the  manner  of  imparting  the  motion  in 
question.  A  square  toothed  racked  wheel  was  applied  to  the  tube 
at  r  (fig.  9).  This  wheel  is  acted  on  by  a  tangent  screw  whose  bear- 

ings are  attached  to  the  cradle;  the  screw  is  turned  by  means  of  a 
handle  supported  by  bearings  attached  to  the  cradle,  and  coming 
within  convenient  reach  of  the  observer's  hand.  The  tube  turns 
smoothly  in  the  racked  wheel,  or  can  be  clamped  to  it  at  the  will  of 
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the  screw  attached  to  the  heads.  Accordingly,  in  reading  the  scales 
A  and  B  (attached  to  the  slides  which  carry  the  two  halves  of  the 
object-glass),  it  is  only  necessary  to  turn  the  screws  until  the  fixed 

1  The  primary  object  was  to  have  the  object-glass  mounted  in 
steel  cells,  which  more  nearly  correspond  in  expansion  with  glass. 
It  became  then  desirable  to  make  the  head  of  steel  for  sake  of 
uniformity  of  material,  and  the  advantages  of  steel  in  lightness  and 
rigidity  for  the  tube  then  became  evident. 
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double  web  is  pointed  symmetrically  on  one  of  the  divisions  of  scale 
A,  then  to  move  the  other  double  web  by  the  screw  S  until  it  is 
symmetrically  pointed  on  the  adjoining  division  of  scale  B.  By 
turning  the  quick  acting  screw  P  (fig.  13)  to  the  right,  the  cushion  C 

(which  is  faced  with  india-rubber)  presses  the  paper 
ribbon  (shown  in  fig.  13)  against  the  index-edge  and 
type-wheels,  and  thus  the  beautifully  cut  divisions  of 
the  micrometer-head,  the  numbers  marking  the  jjj 
parts  of  the  head,  the  index  and  the  total  number  of 
revolutions  are  all  sharply  embossed  together  upon  the 
paper  ribbon.  Fig.  14  shows  the  record  of  several 
successive  paintings  on  the  same  scale  as  that  given  by 
the  micrometer.  The  reverse  motion  of  P  auto- 

matically moves  the  paper  ribbon  forward,  ready  to 
receive  the  next  impression.  It  must  be  mentioned 
that  the  pressure  of  the  cushion  C  on  the  type-wheels 
has  no  influence  whatever  upon  the  micrometer-screw, 
because  the  type-wheels  are  mounted  on  a  hollow 
cylindrical  axis,  concentric  with  the  axis  of  the  screw, 
but  entirely  disconnected  from  the  screw  itself.  The 
only  connexion  between  the  type-wheel  and  the  screw- 
head  S  is  by  the  pin  p  (which  is  screwed  into  S),  the 
cylindrical  end  of  which  acts  in  a  slot  cut  in  the  type- 
wheel.  To  remedy  drawback  (2)  Repsolds  provided 
for  the  Yale  hehometer  an  additional  handle  for 
motion  in  position  angle,  intermediate  in  velocity 

between  the  original  quick  and  slow  motions. 
In  the  y-in.  neliometer,  completed  in  1887  for  the  Royal  Ob- 

servatory at  the  Cape  of  Good  Hope,  Repsolds,  on  Gill's  suggestion, introduced  the  following  improvements:  (a)  Four  different  speeds 
of  motion  in  position  angle  were  provided.  The  quickest  movement 
is  given  by  the  hand-ring,  73  (fig.  15).  This  ring  runs  between 
friction  wheels  and  is  provided  with  teeth  on  its  inner  periphery, 
and  these  teeth  transmit  motion  to  a  pinion  on  a  spindle  having  at 
its  other  end  another  pinion  which,  through  an  intermediate  wheel, 
rotates  the  heliometer  tube.  The  transmission  spindle,  just  men- 

tioned, carries  at  its  end  a  head,  74,  which,  if  turned  directly,  gives 
the  second  speed.  The  slowest  speed  is  given  by  means  of  a  tangent 
screw  which  is  carried  by  a  ball-bearing  on  the  flange  of  the  telescope- 
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(6)  In  lieu  of  oil-lamps,  small,  conveniently  placed  incandescent 
electric  6-vplt  lamps  are  employed;  and  these  are  fitted  with 
suitable  switches  and  variable  resistances.  Thus  the  scales,  the 
position-  and  declination-circles,  the  field  of  view,  the  heads  of  all  the 
micrometer-microscopes,  the  focusing  scale,  &c.,  are  read  without  the 
aid  of  a  hand-lamp  and  with  an  amount  of  illumination  that  can  be 
regulated  at  the  observer's  pleasure. 

(c)  A  button  in  the  centre  of  the  position-angle  handle  (74)  con- 
nects with  a  chronograph  which  enables  the  observer  to  record  the 

instant  of  observation.     Little  card-holders  (81)  (also  illuminated) 
enable  the  astronomer  to  enter  beforehand  the  R.A.  and  Dec.  of  the 
object  to  be  observed,  the  scale  divisions  to  be  pointed  upon,  and 
thus,  in  measures  of  distance,  with  the  aid  of  the  chronograph  and 
printing  micrometer,  enable  the  observer  to  adjust  the  instrument 
for  observation  and  obtain  a  record  of  his  observations  without 
the  aid  of  a  hand-lamp  or  the  necessity  to  make  any  records  in  his 
notebook.     In  observations  of  position  angle  one  of  the  two  tablets 
8 1  can  be  used  to  record  the  readings. 

(d)  The  scales  are  made  of  iridio-platinum  instead  of  silver,  and  the 
magnifying  power  of  the  reading  microscope  is  increased  fourfold 
(viz.  to   100  diameters).     A  special  microscope  is  introduced  for 
determining  the  division  errors  of  the  scales.    It  enables  the  observer 
to  compare  any  division-interval  on  one  half  of  either  scale  with  any 
corresponding  interval  on  the  other  scale.     With  this  apparatus 
Gill    was    enabled    (Annals  Cape    Obs.    vii.    29-42,   and    Monthly 
Notices,  R.A.S.,  xlix.   105-115)  to  determine  the  division  error  of 
every  line  on  both  scales  with  a  probable  error  corresponding  to =o"-oO92  arc. 

From  Engineering,  vol.  xlbt. FIG.  15. 

sleeve,  whilst  its  nut  is  double- jointed  to  a  ring  that  encircles  the 
flange  of  the  heliometer-tube.  This  ring  is  provided  with  a  clamping 
screw,  which,  through  the  intervention  of  bevel-gear  and  rods,  is 
operated  by  means  of  the  hand-wheel  78.  With  similar  bevel-gear 
and  rods  the  tangent  screw  is  connected  to  the  hand-wheel,  79, 
by  which  the  observer  communicates  the  fourth  or  slowest  motion 
in  position  angle.  Finally  the  hand-wheel  80  is  ̂ connected  by 
gearing  to  the  rod  carrying  the  hand-wheel  79,  and  it  can  thus  be 
used  to  give  the  latter  a  more  rapid  motion  than  if  used  direct; 
this  constitutes  the  third  speed  of  movement. 

(e)  A  position-micrometer  is  attached  to  the  finder  to  enable  the 
observer  to  select  comparison  stars  for  observation  with  some 
unexpected  object.  Thus  a  comet  may  be  encountered  in  the  morn- 

ing dawn  or  evening  twilight,  and  without  such  an  adjunct  the 
astronomer  may  lose  the  whole  available  opportunity  for  observation 
in  the  vain  endeavour  to  find  a  suitable  comparison-star.  But 
with  such  a  position-micrometer  of  large  field  he  has  no  difficulty. 
Directing  the  finder  to  the  comet,  he  has  at  once  in  the  field  of  view 
all  available  comparison  stars.  Having  selected  the  most  suitable 
one  he  directs  the  axis  of  the  finder  to  the  estimated  middle  point 
between  the  comet  and  the  star,  turns  the  finder-micrometer  in 

position  angle  until  the  images  of  comet  and 
star  lie  symmetrically  between  the  parallel 
position  wires,  and  then  turns  the  micrometer 
screw  (which  moves  the  distance-wires  sym- 

metrically from  the  centre  in  opposite  direc- 
tions) till  one  wire  bisects  the  comet  and  the 

other  the  star.  The  reading  of  the  position- 
circle  of  the  finder  is  then  the  reading  to  which 
the  position-circle  of  the  heliometer  should  be 
set,  and  from  the  readings  of  the  micrometer- 
screw  he  finds,  by  a  convenient  table,  the  proper 
settings  of  the  heliometer  scales  in  distance. 
When  the  scales  and  position-circle  of  the 
heliometer  have  been  set  to  these  readings,  the 
comet  and  the  selected  comparison-star  appear 
together  in  the  field  of  view. 

Fig.  15  shows  the  very  convenient  arrange- 
ment of  the  eye-end  of  the  instrument.  The 

disk,  30  with  its  small  projecting  handle 
enables  the  2  segments  of  the  divided  object 
to  be  moved  rapidly  or  with  any  required 
delicacy  relative  to  each  other.  The  disk  32 
operates  the  wire  gauze  screens  for  equalizing 
the  brightness  of  the  two  stars  under  observa- 

tion. The  dial  between  30  and  32  indicates 
the  screen  in  use.  18  clamps  and  19  gives 
slow  motion  in  declination;  20  clamps  and 
21  gives  slow  motion  in  right  ascension. 
The  two  handles  82  serve  for  manipulating 
the  instrument.  The  microscopes  adjoining  82 
read  the  position  and  declination  circles;  for, 
by  an  ingenious  arrangement  of  prisms  and 
screens,  the  images  of  both  circles  can  be  read 
by  each  single  microscope  as  shown  in  fig.  16, 
thus  avoiding  the  necessity  for  the  employ- 

ment of  two  additional  micrometers. 
Experience  has  shown  that  there  is  little 

that  can  be  advantageously  changed  to  im- 
prove this  instrument  either  in  convenience  or 

precision  of  working.  A  series  of  observa- 
tions can  be  easily  and  more  accurately  ac- 

complished with  the  Cape  heliometer  in  half  an  hour;  with 
the  Oxford  heliometer  it  would  occupy  2  hours,  and  with  the  4-in. 
Repsold  heliometer  (fig.  9)  I  hour.  Heliometers  of  6  to  8  in. 
aperture  have  subsequently  been  constructed  by  Repsolds  on 

these  plans  for  Gottingen,  Bamberg,  Leipzig  and  the  Kuffner  Ob- 
servatory (near  Vienna),  and  all  of  them  have  made  important contributions  to  astronomy  of  precision. 

Heliometer  observations  of  distance  in  their  most  refined  sense 
cannot  be  considered  absolute  measures  of  angles.  Essentially  the 

scale-value  of  the  instrument  depends  on  the  relation  of  the  focal 
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length  of  the  object-glass  to  the  length  of  the  unit  of  the  scale.  But 
the  eye  is  tolerant  of  small  changes  in  the  focal  adjustment  which  sensibly 
affect  the  scale-value.  These  changes  may  and  do  arise  from  the 
following  causes:  (i.)  The  focal  length  of  the  object-glass  and  the 
length  of  the  tube  are  affected  by  temperature,  (ii.)  The  focal  length 
is  sensibly  different  for  objects  of  different  colour,  (iii.)  The  length 
of  the  scale  is  affected  by  temperature,  (iv.)  The  state  of  adaptation 

of  the  observer's eye  is  dependent on  his  state  of 

health,  on  a  con- dition of  greater 
or  less  fatigue,  or 
on  the  inclina- tion of  the  head 
inconsequenceof 
the  altitude  of 

the  object  ob- served, (v.)  The 
temperature  of 
the  object-glass, 
of  the  scale  and 
of  the  tube,  can- not be  assumed 
to  be  identical. 

Thus,  for  re- fined purposes,  it 
cannot  be  as- 

sumed with  any 
certainty  that 
the  instantane- 

ous scale-value 
of  the  heliometer 

is  known,  or  that  it  is  a  function  of  the  temperature.  Of  course, 
for  many  purposes,  mean  conditions  may  be  adopted  and  mean 
scale-values  be  found  which  are  applicable  with  considerable  pre- 

cision to  small  angles  or  to  comparatively  crude  observations  of 
large  distances;  but  the  highest  refinement  is  lost  unless  means 
are  provided  for  determining  the  scale-value  for  each  observer  at 
each  epoch  of  observation. 

In  determinations  of  stellar  or  solar  parallax,  comparison  stars, 
symmetrically  situated  with  respect  to  the  object  whose  parallax 
is  sought,  should  be  employed,  in  which  case  the  instantaneous 
scale-value  may  be  regarded  as  an  unknown  quantity  which  can  be 
derived  in  the  process  of  the  computation  of  the  results.  Examples 
of  this  mode  of  procedure  will  be  found,  in  the  case  of  stellar  parallax 
in  the  Mem.  R.A.S.  vol.  xlviii.  pp.  1-194,  an.d  in  the  Annals  of  the 
Cape  Observatory,  vol.  viii.  parts  I  and  2 ;  and  in  the  case  of  planetary 
parallax  in  the  Mem.  R.A.S.  vol.  xlvi.  pp.  1-171,  and  in  the  Annals 
of  the  Cape  Observatory,  vol.  vi.  In  other  operations,  such  as  the 
triangulation  of  large  groups  of  stars,  it  is  necessary  to  select  a  pair 
of  standard  stars,  if  possible  near  the  middle  of  the  group,  and  to 
determine  the  scale-value  by  measures  of  this  standard  distance  at 
frequent  intervals  during  the  night  (see  Annals  of  the  Cape  Ob- 

servatory, vol.  vi.  pp.  3-224).  In  other  cases,  such  as  the  measure- 
ment of  the  mutual  distances  and  position  angles  of  the  satellites 

of  Jupiter,  for  derivation  of  the  elements  of  the  orbits  of  the  satellites 
and  the  mass  of  Jupiter,  reference  must  also  be  made  to  measures 
of  standard  stars  whose  relative  distance  and  position  angle  is 
accurately  determined  by  independent  methods  (see  Annals  of  the 
Cape  Observatory,  vol.  xii.  part  2). 

Gill  introduced  a  powerful  auxiliary  to  the  accuracy  of  helio- 
meter measures  in  the  shape  of  a  reversing  prism  placed  in  front 

of  the  eye-piece,  between  the  latter  and  the  observer's  eye.  If measures  are  made  by  placing  the  image  of  a  star  in  the  centre 
of  the  disk  of  a  planet,  the  observer  may  have  a  tendency  to  do  so 

systematically  in  error  from  some  acquired  habit  or 
from  natural  astigmatism  of  the  eye.  But  by  rotating 
the  prism  90°  the  image  is  presented  entirely  reversed to  the  eye,  so  that  in  the  mean  of  measures  made  in 
two  such  positions  personal  error  is  eliminated.  Simi- 

rlarly  the  prism  may  be  used  for  the  study  and  elim- 
"'  ination  of  personal  errors  depending  on  the  angle  made 

  J*  by  a  double  star  with  the  vertical.     The  best  plan  of 
FIG  17  mounting  such  a  prism  has  been  found  to  be  the 

•'  _  following.  P-,  P  (fig.  17)  are  the  eye  lens  and  field lens  respectively  of  a  Merz  positive  eye-piece.  In  this  construction 
the  lenses  are  much  closer  together  and  the  diaphragm  for  the  eye 
is  much  farther  from  the  lenses  than  in  Ramsden's  eye-piece.  The 
prism  p  is  fitted  accurately  into  brass  slides  (care  has  to  be  taken  in 
the  construction  to  place  the  prism  so  that  an  object  in  the  centre 
of  the  field  will  so  remain  when  the  eye-piece  is  rotated  in  its  adapter). 
There  is  a  collar,  clamped  by  the  screw  at  S,  which  is  so  adjusted 
that  the  eye-piece  is  in  focus  when  pushed  home,  in  its  adapter,  to 
this  collar.  The  prism  and  eye-piece  are  then  rotated  together  in 
the  adapter. 
.  The  Double  Image  Micrometer. — Thomas  Clausen  in  1841  (Ast. 
Nach.  No.  414)  proposed  a  form  of  micrometer  consisting  of  a 
divided  plate  of  parallel  glass  placed  within  the  cone  of  rays  from 
the  object-glass  at  right  angles  to  the  telescope  axis.  One-half  of 

this  plane  remains  fixed,  the  other  half  is  movable.  When  the  in- 
clination of  the  movable  half  with  respect  to  the  axis  of  the  telescope 

is  changed  by  rotation  about  an  axis  at  right  angles  to  the  plane  of 
division,  two  images  are  produced.  The  amount  ot  separation  is 
very  small,  and  depends  on  the  thickness  of  the  glass,  the  index  of 
refraction  and  the  focal  length  of  the  telescope.  Angelo  Secchi 
(Comptes  rendus,  xli.,  1855,  p.  906)  gives  an  account  of  some  ex- 

periments with  a  similar  micrometer;  and  Ignarjio  Porro  (Comptes 
rendus,  xli.  p.  1058)  claims  the  original  invention  and  construction 
of  such  a  micrometer  in  1842.  Clausen,  however,  has  undoubted 

priority.  Helmholtz  in  his  "  Ophthalmometer "  has  employed 
Clausen's  principle,  but  arranges  the  plates  so  that  both  move  sym- metrically in  opposite  directions  with  respect  to  the  telescope  axis. 
Should  Clausen  s  micrometer  be  employed  as  an  astronomical 
instrument,  it  would  be  well  to  adopt  the  improvement  of  Helmholtz. 

Double-Image  Micrometers  with  Divided  Lenses. — Various  micro- 
meters have  been  invented  besides  the  heliometer  for  measuring  by 

double  image.  Ramsden's  dioptric  micrometer  consists  of  a  divided 
lens  placed  in  the  conjugate  focus  of  the  innermost  lens  of  the  erecting 
eye-tube  of  a  terrestrial  telescope.  The  inventor  claimed  that  it 
would  supersede  the  heliometer,  but  it  has  never  done  anything  for 
astronomy.  Dollond  claims  the  independent  invention  and  first 
construction  of  a  similar  instrument  (Pearson's  Practical  Astronomy, 
ii.  182).  Of  these  and  kindred  instruments  only  two  types  have 
proved  of  practical  value.  G.  B.  Amici  of  Modena  (Mem.  Sac. 
Ital.  xvii.,  1815,  pp.  344-359)  describes  a  micrometer  in  which  a 
negative  lens  is  introduced  between  the  eye-piece  and  the  object- 
glass.  This  lens  is  divided  and  mounted  like  a  heliometer  object- 
glass;  the  separation  of  the  lenses  produces  the  required  double 
image,  and  is  measured  by  a  screw.  W.  R.  Dawes  very  successfully 
used  this  micrometer  in  conjunction  with  a  filar  micrometer,  and 
found  that  the  precision  of  the  measures  was  in  this  way  greatly 
increased  (Monthly  Notices,  vol.  xviii.  p.  58,  and  Mem.  R.A.S.  vol. xxxv.  p.  147). 

In  the  improved  form1  of  Airy's  divided  eye-glass  micrometer 
(Mem.  R.A.S.  vol.  xv.  pp.  199-209)  the  rays  from  the  object-glass 
pass  successively  through  lenses  as  follows: 

Lens. 
Distance  from 
next  Lens. 

Focal  Length. 

a.  An  equiconvex  lens 
b.             „             „          .        .        . 
c.  Plano-convex,convex  towards  b 
d.  Plano-convex.convex  towards  c 

P 
2 

If 

arbitrary  =  p 

5 
I 
I 

The  lens  6  is  divided,  and  one  of  the  segments  is  moved  by  a  micro- 
meter screw.  The  magnifying  power  is  varied  by  changing  the  lens  a 

for  another  in  which  p  has  a  different  value.  The  magnifying  power 
of  the  eye-piece  is  that  of  a  single  lens  of  focus  =  \p. 

In  1850  J.  B.  Valz  pointed  out  that  the  other  optical  conditions 
could  be  equally  satisfied  if  the  divided  lens  were  made  concave 
instead  of  convex,  with  the  advantage  of  giving  a  larger  field  of  view 
(Monthly  Notices,  vol.  x.  p.  160). 
The  last  improvement  on  this  instrument  is  .mentioned  in  the 

Report  of  the  R.A.S.  council,  February  1865.  It  consists  in  the 
introduction  by  Simms  of  a  fifth  lens,  but  no  satisfactory  descrip- 

tion has  ever  appeared.  There  is  only  one  practical  published 
investigation  of  Airy's  micrometer  that  is  worthy  of  mention, viz.  that  of  F.  Kaiser  (Annalen  der  Sternwarte  in  Leiden,  iii. 
111-274).  The  reader  is  referred  to  that  paper  for  an  exhaustive 
history  and  discussion  of  the  intrument.2  It  is  somewhat  surprising 
that,  after  Kaiser's  investigations,  observers  should  continue,  as 
many  have  done,  to  discuss  their  observations  with  this  instrument 
as  if  the  screw-value  were  constant  for  all  angles. 

1  For  description  of  the  earliest  form  see  Cambridge  Phil.  Trans. 
vol.  ii.,  and  Greenwich  Observations  (1840). 

2  Dawes  (Monthly  Notices,  January  1858,  and  Mem.  R.A.S.  vol. 
xxxy.  p.  150)  suggested  and  used  a  valuable  improvement  for  pro- 

ducing round  images,  instead  of  the  elongated  images  which  are 
otherwise  inevitable  when  the  rays  pass  through  a  divided  lens  of 
which  the  optical  centres  are  not  in  coincidence,  viz.  "  the  intro- 

duction of  a  diaphragm  having  two  circular  apertures  touching  each 
other  in  a  point  coinciding  with  the  line  of  collimation  of  the  telescope, 
and  the  diameter  of  each  aperture  exactly  equal  to  the  semidiameter 
of  the  cone  of  rays  at  the  distance  of  the  diaphragm  from  the  focal 
point  of  the  object-glass."     Practically  the  difficulty  of  making 
these  diaphragms  for  the  different  powers  of  the  exact  required 
equality  is  insuperable;  but,  if  the  observer  is  content  to  lose  a 
certain  amount  of  light,  we  see  no  reason  why  they  may  not  readily 
be  made  slightly  less.    Dawes  found  the  best  method  for  the  purpose 
in  question  was  to  limit  the  aperture  of  the  object-glass  by  a  dia- 

phragm having  a  double  circular  aperture,  placing  the  line  joining 
the  centres  of  the  circles  approximately  in  the  position  angle  under 
measurement.     Dawes  successfully  employed  the  double  circular 
aperture  also  with  Amici's  micrometer.     The  present  writer  has 
successfully  used  a  similar  plan  in  measuring  position  angles  of  a 
Centauri  with  the  heliometer,  viz.  by  placing  circular  diaphragms 
on  the  two  segments  of  the  object-glass. 
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Steinheil  (Journal  savant  de  Munich,  Feb.  28,  1843)  describes 

a  "  heliometre-oculaire  "  which  he  made  for  the  great  Pulkowa refractor,  the  result  of  consultations  between  himself  and  the  elder 

Struve.  It  is  essentially  the  same  in  principle  as  Amici's  micro- meter, except  that  the  divided  lens  is  an  achromatic  positive  instead 
of  a  negative  lens.  Struve  (Description  de  I'Obsenjatoire  Central  de 
Pulkowa,  pp.  196,  197)  adds  a  few  remarks  to  Steinheil's  description, 
in  which  he  states  that  the  images  have  not  all  desirable  precision — 
a  fault  perhaps  inevitable  in  all  micrometers  with  divided  lenses, 
and  which  is  probably  in  this  case  aggravated  by  the  fact  that  the 
rays  falling  upon  the  divided  lens  have  considerable  convergence. 
He,  however,  successfully  employed  the  instrument  in  measuring 
double  stars,  so  close  as  I  *  or  2",  and  using  a  power  of  300  diameters, with  results  that  agreed  satisfactorily  amongst  themselves  and  with 
those  obtained  with  the  filar  micrometer.  If  Struve  had  employed 
a  properly  proportioned  double  circular  diaphragm,  fixed  symmetric- 

ally with  the  axis  of  the  telescope  in  front  of  the  divided  lens  and 
turning  with  the  micrometer,  it  is  probable  that  his  report  on  the 
instrument  would  have  been  still  more  favourable.  This  particular 
instrument  has  historical  interest,  having  led  Struve  to  some  of  those 
criticisms  of  the  Pulkowa  heliometer  which  ultimately  bore  such 
valuable  fruit  (see  ante). 

Ramsden  (Phil.  Trans,  vol.  xix.  p.  419)  suggested  the  division 
of  the  small  speculum  of  a  Cassegrain  telescope  and  the  production 
of  double  image  by  micrometric  rotation  of  the  semispecula  in  the 
plane  passing  through  their  axis.  Brewster  (Ency.  Brit.  8th  ed. 
vol.  xiv.  p.  749)  proposed  a  plan  on  a  like  principle,  by  dividing  the 
plane  mirror  of  a  Newtonian  telescope.  Again,  in  an  ocular  helio- 

meter by  Steinheil  double  image  is  similarly  produced  by  a  divided 
prism  of  total  reflection  placed  in  parallel  rays.  But  practically 
these  last  three  methods  are  failures.  In  the  last  the  field  is  full  of 
false  light,  and  it  is  not  possible  to  give  sufficiently  minute  and  steady 
separation  to  the  images;  and  there  are  of  necessity  a  collimator, 
two  prisms  of  total  reflection,  and  a  small  telescope  through  which 
the  rays  must  pass;  consequently  there  is  great  loss  of  light. 

Micrometers  Depending  on  Double  Refraction. — To  the  Abb6 
Rochon  (Jour,  de  phys.  liii.,  1801,  pp.  169-198)  is  due  the  happy 
idea  of  applying  the  two  images  formed  by  double  refraction  to  the 
construction  of  a  micrometer.  He  fell  upon  a  most  ingenious  plan  of 
doubling  the  amount  of  double  refraction  of  a  prism  by  using  two 
prisms  of  rock-crystal,  so  cut  out  of  the  solid  as  to  give  each  the 
same  quantity  of  double  refraction,  and  yet  to  double  the  quantity 
in  the  effect  produced.  The  combination  so  formed  is  known  as 
Rochon's  prism.  Such  a  prism  he  placed  between  the  object-glass 
and  eye-piece  of  a  telescope.  The  separation  of  the  images  increases 
as  the  prism  is  approached  to  the  object-glass,  and  diminishes  as  it 
is  approached  towards  the  eye-piece. 

D.  F.  J.  Arago  (Comptes  rendus,  xxiv.,  1847,  pp.  400-402)  found 
that  in  Rochon's  micrometer,  when  the  prism  was  approached  close  to 
the  eye-piece  for  the  measurement  of  very  small  angles,  the  smallest 
imperfections  in  the  crystal  or  its  surfaces  were  inconveniently 
magnified.  He  therefore  selected  for  any  particular  measurement 
such  a  Rochon  prism  as  when  fixed  between  the  eye  and  the  eye- 

piece (i.e.  where  a  sunshade  is  usually  placed)  would,  combined  with 
the  normal  eye-piece  employed,  bring  the  images  about  to  be 
measured  nearly  in  contact.  He  then  altered  the  magnifying  power 
by  sliding  the  field  lens  of  the  eye-piece  (which  was  fitted  with  a 
slipping  tube  for  the  purpose)  along  the  eye-tube,  till  the  images 
were  brought  into  contact.  By  a  scale  attached  to  the  sliding  tube 
the  magnifying  power  of  the  eye-piece  was  deduced,  and  this  com- 

bined with  the  angle  of  the  prism  employed  gave  the  angle  measured. 

FIG.  18. FIG.  19. 

If  p*  is  the  refracting  angle  of  the  prism,  and  n  the  magnifying  power 
of  the  eye-piece,  then  p"/n  will  be  the  distance  observed.  Arago 
made  many  measures  of  the  diameters  of  the  planets  with  such  a 
micrometer. 

Dollond  (Phil.  Trans.,  1821,  pp.  101-103)  describes  a  double- 
image  micrometer  of  his  own  invention,  in  which  a  sphere  of  rock- 
crystal  is  substituted  for  the  eye-lens  of  an  ordinary  eye-piece.  In 
this  instrument  (figs.  1 8,  19)  a  is  the  sphere,  placed  in  half-holes  on 
the  axis  bb,  so  that  when  its  principal  axis  is  parallel  to  the  axis  of 
the  telescope  it  gives  only  one  image  of  the  object.  In  a  direction 
perpendicular  to  that  axis  it  must  be  so  placed  that  when  it  is 
moved  by  rotation  of  the  axis  bb  the  separation  of  the  images  shall 
be  parallel  to  that  motion.  The  angle  of  rotation  is  measured  on 

|  the  graduated  circle  C.  The  angle  between  the  objects  measured 
is  =  r  sin  28,  where  r  is  a  constant  to  be  determined  for  each  magni- 

fying power  employed,1  and  6  the  angle  through  which  the  sphere 
has  been  turned  from  zero  (i.e.  from  coincidence  of  its  principal 
axis  with  that  of  the  telescope).  The  maximum  separation  is  conse- 

quently at  45°  from  zero.  The  measures  can  be  made  on  both  sides of  zero  for  eliminating  index  error.  There  are  considerable  difficulties 
of  construction,  but  these  have  been  successfully  overcome  by 
Dollond ;  and  in  the  hands  of  Dawes  (Mem.  R.A.S.  xxxv.  p.  144  seq.) 
such  instruments  have  done  valuable  service.  They  are  liable  to 
the  objection  that  their  employment  is  limited  to  the  measurement 
of  very  small  angles,  viz.  13"  or  14*  when  the  magnifying  power  is 
100,  and  varying  inversely  as  the  power.  Yet  the  beautiful  images 
which  these  micrometers  give  permit  the  measurement  of  very 
difficult  objects  as  a  check  on  measures  with  the  parallel-wire micrometer. 

On  the  theory  of  the  heliometer  and  its  use  consult  Bessel,  Astrono- 
mische  Untersuchungen,  vol.  i. ;  Hansen,  Ausfuhrliche  Methode  mil 
dem  Fraunhoferschen  Heliometer  anzustellen  (Gptha,  1827);  Chau- 
venet,  Spherical  and  Practical  Astronomy,  vol.  ii.  (Philadelphia  and 
London,  1876);  Seeliger,  Theorie  des  Heliometers  (Leipzig,  1877); 
Lindsay  and  Gill,  Dunecht  Publications,  vol.  ii.  (Dunecht,  for  private 
circulation,  1877);  Gill,  Mem.  R.A.S.  vol.  xlvi.  pp.  1-172,  and 
references  mentioned  in  the  text.  (D.  Gl.) 

HELIOPOLIS,  one  of  the  most  ancient  cities  of  Egypt,  met 
with  in  the  Bible  under  its  native  name  On.  It  stood  5  m.  E. 
of  the  Nile  at  the  apex  of  the  Delta.  It  was  the  principal  seat 
of  sun-worship,  and  in  historic  times  its  importance  was  entirely 
religious.  There  appear  to  have  been  two  forms  of  the  sun-god 
at  Heliopolis  in  the  New  Kingdom — namely,  Ra-Harakht,  or 
Re'-Harmakhis,  falcon-headed,  and  Etom,  human-headed; 
the  former  was  the  sun  in  his  mid-day  strength,  the  latter  the 
evening  sun.  A  sacred  bull  was  worshipped  here  under  the  name 
Mnevis  (Eg.  Mreu),  and  was  especially  connected  with  Etom. 

The  sun-god  Re'  (see  EGYPT:  Religion)  was  especially  the  royal 
god,  the  ancestor  of  all  the  Pharaohs,  who  therefore  held  the 
temple  of  Heliopolis  in  great  honour.  Each  dynasty  might 

give  the  first  place  to  the  god  of  its  residence — Ptah  of  Memphis, 
Ammon  of  Thebes,  Neith  of  Sais,  Bubastis  of  Bubastis,  but  all 

alike  honoured  Re'.  His  temple  became  in  a  special  degree  a 
depository  for  royal  records,  and  Herodotus  states  that  the 
priests  of  Heliopolis  were  the  best  informed  in  matters  of  history 
of  all  the  Egyptians.  The  schools  of  philosophy  and  astronomy 
are  said  to  have  been  frequented  by  Plato  and  other  Greek 
philosophers;  Strabo,  however,  found  them  deserted,  and  the 
town  itself  almost  uninhabited,  although  priests  were  still  there, 
and  cicerones  for  the  curious  traveller.  The  Ptolemies  probably 

took  little  interest  in  their  "  father  "  Re',  and  Alexandria  had 
eclipsed  the  learning  of  Heliopolis;  thus  with  the  withdrawal 
of  royal  favour  Heliopolis  quickly  dwindled,  and  the  students 
of  native  lore  deserted  it  for  other  temples  supported  by  a 

wealthy  population  of  pious  citizens.  In  Roman  times  obelisks 
were  taken  from  its  temples  to  adorn  the  northern  cities  of  the 
Delta,  and  even  across  the  Mediterranean  to  Rome.  Finally 
the  growth  of  Fostat  and  Cairo,  only  6  m.  to  the  S.W.,  caused 
the  ruins  to  be  ransacked  for  building  materials.  The  site  was 

known  to  the  Arabs  as  'Ayin  esh  shems,  "  the  fountain  of  the 
sun,"  more  recently  as  Tel  Hisn.  It  has  now  been  brought  for 
the  most  part  under  cultivation,  but  the  ancient  city  walls  of 
crude  brick  are  to  be  seen  in  the  fields  on  all  sides,  and  the  position 
of  the  great  temple  is  marked  by  an  obelisk  still  standing  (the 
earliest  known,  being  one  of  a  pair  set  up  by  Senwosri  I.,  the 
second  king  of  the  Twelfth  Dynasty)  and  a  few  granite  blocks 
bearing  the  name  of  Rameses  II. 

See  Strabo  xvii.  cap.  I.  27-28;  Baedeker's  Egypt.      (F.  LL.  G.) 
HELIOSTAT  (from  Gr.  rjXtoj,  the  sun,  or  arcs,  fixed,  set  up), 

an  instrument  which  will  reflect  the  rays  of  the  sun  in  a  fixed 
direction  notwithstanding  the  motion  of  the  sun.  The  optical 
apparatus  generally  consists  of  a  mirror  mounted  on  an  axis 
parallel  to  the  axis  of  the  earth,  and  rotated  with  the  same 
angular  velocity  as  the  sun.  This  construction  assumes  that  the 
sun  describes  daily  a  small  circle  about  the  pole  of  the  celestial 
sphere,  and  ignores  any  diurnal  variation  in  the  declination. 
This  variation  is,  however,  so  small  that  it  can  be  neglected  for 
most  purposes. 

1  Dollond  provides  for  changing  the  power  by  sliding  the  lens  d 
nearer  to  or  farther  from  a. 
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FIG.  i. 

Many  forms  of  heliostats  have  been  devised,  the  earliest  having 

been  described  by  Wilhelm  Jacob  s'Gravesande  in  the  3rd  edition of  his  Physices  elementa  (1742).  One  of  the  simplest  consists  of  a 
plane  mirror  rigidly  connected  with  a 
revolving  axis  so  that  the  angle  be- 

tween the  normal  to  the  mirror  and 
the  axis  of  the  instrument  equals  half 
the  sun's  polar  distance,  the  mirror 
being  adjusted  so  that  the  normal  has 
the  same  right  ascension  as  the  sun. 
It  is  easily  seen  that  if  the  mirror  be 
rotated  at  the  same  angular  velocity  as 
the  sun  the  right  ascensions  will  re- 

main equal  throughout  the  day,  and 
therefore  this  device  reflects  the  rays 
in  the  direction  of  the  earth's  axis;  a second  fixed  mirror  reflects  them  in 

any  other  fixed  direction.  Foucault's heliostat  reflects  the  rays  horizontally 
in  any  required  direction.  The  principle 
of  the  apparatus  may  be  explained 

by  reference  to  fig.  I.  The  axis  of  rotation  AB  bears  a  rigidly 
attached  rod  DEC  inclined  to  it  at  an  angle  equal  to  the  sun's  polar distance.  By  adjusting  the  right  ascension  of  the  plane  ABC  and 
rotating  the  axis  with  the  angular  velocity  of  the  sun,  it  follows  that 

BC  will  be  the  direction  of  the  solar  rays 
throughout  the  day.  X  is  the  mirror 
rotating  about  the  point  E,  and  placed  so 
that  (if  EB  is  the  horizontal  direction  in 
which  the  rays  are  to  be  reflected)  (i)  the 
normal  CE  to  the  mirror  is  jointed  to  BC 
at  C  and  is  equal  in  length  to  BE,  (2)  the 
rod  DEC  passes  through  a  slot  in  a  rod  ED 
fixed  to,  and  in  the  plane  of,  the  mirror. 
Since  CE  equals  BE  these  directions  are 
equally  inclined  to,  and  coplanar  with,  the 
normal  to  the  mirror.  Hence  light  incident 
along  the  direction  BC  will  be  reflected 

along  CE.  Silbermann's  heliostat  reflects the  rays  in  any  direction.  The  principle 
may  be  explained  by  means  of  fig.  2.  AB 
is  the  axis  of  rotation,  BC  an  adjustable 
rod  as  in  Foucault's  constiuction,  and can  be  set  to  the  direction  in  which 

reflected.  The  rods  BC  and  DB  carry  two 

FIG.  2. 

BD  is  another  rod  which 
rays  are the  rays  are  to  be 

small  rods  EF,  GF  jointed  at  F;  at  this  joint  there  is  a  pin  which 
slides  in  a  slot  on  the  rod  BH,  which  is  normal  to  the  mirror  X.    The 

From  Jamin  and  Bouty,  Cours  de  physique,  Gauthier-Villare. 

FIG.  3. — Silbermann's  Heliostat. 

rods  EF,  GF  are  such  that  BEFG  is  a  rhombus.  It  is  easy  to  show 
that  rays  falling  on  the  mirror  in  the  direction  BC  will  be  reflected 
along  BD.  One  construction  of  the  instrument,  described  in  Jamin's 
Cows  de  physique,  is  shown  in  fig.  3.  The  mirror  mm  is  attached 

to  the  framework  pafe,  the  members  of  which  are  parallel  to  the 
incident  and  reflected  rays  SO,  OR,  and  the  diagonal  pf  is  per- 

pendicular to  the  mirror.  The  framework  is  attached  to  two  inde- 

pendent circular  arcs  Cs  and  rr'  having  their  centres  at  O  and  provided with  clamps  D  and  A  on  the  axis  F  of  the  instrument.  The  arc  Cs 
is  graduated,  and  is  set  so  that  the  angle  COD  equals  the  complement 
of  the  sun's  declination.  ̂ This  can  be  effected  (after  setting  the  axis) by  rotating  Cs  until  a  needle  indicates  true  time  on  the  hour  dial  B. 
The  arc  rr  is  set  so  as  to  reflect  the  rays  in  the  required  direction. 
The  axis  F  of  the  instrument  is  set  at  an  angle  equal  to  the  latitude 
of  the  place  of  observation  and  in  the  meridian  by  means  of  the  screw 
K,  and  rotated  by  clockwork  contained  in  the  barrel  H.  The  setting 
in  the  meridian  is  effected  by  turning  the  instrument  after  setting 
for  latitude  until  a  pin-hole  aperture  s  and  a  small  screen  P,  placed 
so  that  Pi  is  parallel  to  CO,  are  in  a  line  with  the  sun. 
Many  other  forms  of  heliostats  have  been  designed,  the  chief 

difference  consisting  in  the  mechanical  devices  for  maintaining  the 
constant  direction  of  the  reflecting  ray.  One  of  the  most  important 
applications  of  the  heliostat  is  as  an  adjunct  to  the  newer  forms  of 
horizontal  telescopes  (q.v.)  and  in  conjunction  with  spectroscopic 
telescopes  in  observations  of  eclipses. 

HELIOTROPE,  or  TURNSOLE,  Heliolropium  (Gr. 
i.e.  a  plant  which  follows  the  sun  with  its  flowers  or  leaves,  or, 
according  to  Theophrastus  (Hist,  plant,  vii.  15),  which  flowers 
at  the  summer  solstice),  a  genus  of  usually  more  or  less  hairy 
herbs  or  undershrubs  of  the  tribe  Heliolropieae  of  the  natural 
order  Boraginaceae,  having  alternate,  rarely  almost  opposite 
leaves;  small  white,  lilac  or  blue  flowers,  in  terminal  or  lateral 
one-sided  simple  or  once  or  twice 
forked  spikes,  with  a  calyx  of  five 
deeply  divided  segments,  a  salver- 
shaped,  hypogynous,  5-lobed  corolla, 
and  entire  4-celled  ovary;  fruit  2- 
to  4-sulcate  or  lobed,  at  length 
separable  into  four  i  -seeded  nutlets 
or  into  two  hard  2-celled  carpels. 
The  genus  contains  220  species 
indigenous  in  the  temperate  and 
warmer  parts  of  both  hemispheres. 
A  few  species  are  natives  of  Europe, 
as  H.  europaeum,  which  is  also  a 
naturalized  species  in  the  southern 
parts  of  North  America. 

The  common  heliotrope  of  English 
hothouses,  H.  peruvianum,  popularly 

known  as  "  cherry-pie,"  is  on 
account  of  the  delicious  odour  of 
its  flowers  a  great  favourite  with 
florists.  It  was  introduced  into 

Europe  by  the  younger  Jussieu, 
who  sent  seed  of  it  from  Peru 
to  the  royal  garden  at  Paris.  About  the  year  1757  it 
was  grown  in  England  by  Philip  Miller  from  seed  obtained 
from  St  Germains.  H.  corymbosum  (also  a  native  of  Peru), 
which  was  grown  in  Hammersmith  nurseries  as  early  as  1812, 
has  larger  but  less  fragant  flowers  than  H.  peruvianum.  The 
species  commonly  grown  in  Russian  gardens  is  H.  suaveolens, 
which  has  white,  highly  fragrant  flowers. 

Heliotropes  may  be  propagated  either  from  seed,  or,  as 
commonly,  by  means  of  cuttings  of  young  growths  taken  an 
inch  or_two  in  length.  Cuttings  when  sufficiently  ripened,  are 
struck  in  spring  or  during  the  summer  months;  when  rooted 
they  should  be  potted  singly  into  small  pots,  using  as  a  compost 
fibry  loam,  sandy  peat  and  well-decomposed  stable  manure 
from  an  old  hotbed.  The  plants  soon  require  to  be  shifted  into 
a  pot  a  size  larger.  To  secure  early-flowering  plants,  cuttings 
should  be  struck  in  August,  potted  off  before  winter  sets  in,  and 
kept  in  a  warm  greenhouse.  In  the  spring  larger  pots  should 
be  given,  and  the  plants  shortened  back  to  make  them  bushy. 
They  require  frequent  shiftings  during  the  summer,  to  induce them  to  bloom  freely. 

The  heliotrope  makes  an  elegant  standard.  The  plants  must 
in  this  case  be  allowed  to  send  up  a  central  shoot,  and  all  the 
side  growths  must  be  pinched  off  until  the  necessary  height  is 
reached,  when  the  shoot  must  be  stopped  and  lateral  growths 
will  be  produced  to  form  the  head.  During  winter  they  should 

Heliotropium  suaveolens. 
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be  kept  somewhat  dry,  and  in  spring  the  ball  of  soil  should  be 
reduced  and  the  plants  repotted,  the  shoots  being  slightly 
pruned,  so  as  to  maintain  a  symmetrical  head.  When  they 
are  planted  out  against  the  walls  and  pillars  of  the  greenhouse 
or  conservatory  an  abundance  of  highly  perfumed  blossoms 
will  be  supplied  all  the  year  round.  Fcom  the  end  of  May  till 
October  heliotropes  are  excellent  for  massing  in  beds  in  the 
open  air  by  themselves  or  with  other  plants.  Many  florists' 
varieties  of  the  common  heliotrope  are  known  in  cultivation. 

Pliny  (Nat.  hist.  xxii.  29)  distinguishes  two  kinds  of  "  helio- 
tropium,"  the  tricoccum,  and  a  somewhat  taller  plant,  the helioscopium;  the  former,  it  has  been  supposed,  is  Croton 
tinctorium,  and  the  latter  the  TJKiOTpbniov  piKpov  of  Dioscorides 
or  Heliotropium  europaeum.  The  helioscopium,  according  to 
Pliny,  was  variously  employed  in  medicine;  thus  the  juice  of 
the  leaves  with  salt  served  for  the  removal  of  warts,  whence 
the  term  herba  iierrucaria  applied  to  the  plant.  What,  from  the 
perfume  of  its  flowers,  is  sometimes  called  winter  heliotrope, 
is  the  fragrant  butterbur,  or  sweet-scented  coltsfoot,  Petasites 
(Tussilago)  fragrans,  a  perennial  Composite  plant. 
HELIOTROPE,  in  mineralogy,  is  the  mineral  commonly  called 

"  bloodstone  "  (q.v.),  and  sometimes  termed  girasol — a  name 
applied  also  to  fire-opal.  The  name,  like  those  of  many  ancient 
names  of  minerals,  seems  to  have  had  a  fanciful  origin.  According 
to  Pliny  the  stone  was  so  called  because  when  thrown  into  the 

water  it  turned  the  sun's  light  falling  upon  it  into  a  reflection like  that  of  blood. 

HELIOZOA,  in  zoology,  a  group  of  the  Sarcodina  (q.v.)  so 
named  by  E.  Haeckel,  1866.  They  are  characterized  by  the 
radiate  pseudopods,  finely  tapering  at  the  apex,  springing 
abruptly  from  the  superficial  protoplasm,  containing  a  denser, 
rather  permanent  axial  rod  (figs,  i  (i),  2  (2);  protoplasm  without 
a  clear  ectoplasm  or  pellicle,  often  frothy  with  large  vacuoles, 
like  the  alveoli  of  Radiolaria;  nucleus  i  or  numerous;  skeleton 
absent,  gelatinous  or  of  separate  siliceous  fibres,  plates  or 
spicules,  rarely  complete  and  latticed;  reproduction  by  simple 
fission  or  by  brood-formation,  often  syngamous;  form  usually 
nearly  spherical,  rarely  changing  slowly.  This  group  was 
formerly  included  with  the  Rhizopoda;  but  was  separated 
from  it  by  Haeckel  on  account  of  the  character  of  its  pseudopods, 
and  its  general  adaptation  to  a  semipelagic  existence  correlated 
with  the  frothy  cytoplasm  (fig.  i  (i)).  Actinophrys  sol  and 
Actinosphaerium  eichhurnii  (fig.  2),  known  as  sun  animalcules 
to  the  older  microscopists,  float  freely  in  stagnant  or  slow- 
flowing  waters,  and  Myriophrys  is  able  by  an  investment  of 
long  flagelliform  cilia  to  swim  freely.  The  majority,  however, 
lurk  among  confervae  or  the  light  debris  of  the  bottom  ooze; 

and  come  under  the  head  of  "  sapropelic  "  rather  than  pelagic 
organisms.  The  body  is  usually  of  constant  spherical  form  in 
relation  to  the  floating  habit.  Nuclearia,  however,  shows  amoe- 

boid changes  of  general  outline.  The  pseudopods  are  retractile, 
the  axial  filament  being  absorbed  as  the  filament  grows  shorter 
and  thicker  and  disappearing  when  the  pseudopod  merges  into  the 
ectoplasm,  to  be  reformed  at  the  same  time  with  the  pseudopod. 
There  is  often  a  distinction,  clear,  but  never  sharp,  between  the 
richly  vacuolate,  almost  frothy  ectoplasm  and  the  denser 
endoplasm.  One  or  more  contractile  vacuoles  may  protrude 
from  the  ectoplasm.  The  endoplasm  contains  the  nucleus  or 
nuclei.  The  nucleus  when  single  may  be  central  or  excentric: 
in  the  latter  case,  the  endoplasm  contains  a  clear  central  sphere 

("  centrosome  ")on  which  abut  the  axial  filaments  of  the  pseudo- 
pods.  The  ectoplasm  contains,  in  some  species,  constantly 
(Raphidiophrys  viridis)  or  occasionally  (Actinosphaerium),  green 
cells  belonging  to  the  genera  Zoochlorella  and  Sphaerocystis,  both 

probably — the  latter  certainly — vegetative  stages  of  a  Chlamy- 
domonad  (FLAGELLATA,  q.v.)  and  of  symbiotic  significance. 

The  Heliozoa  can  move  by  rolling  over  on  their  extended  pseudo- 
pods;  Acanthocyslis  ludibunda  traversing  a  path  of  as  much 
as  twenty  times  its  diameter  in  a  minute,  according  to  Penard. 
Several  species  (e.g.  Raphidiophrys  elegans)  remain  associated 
by  the  union  of  their  pseudopods,  whether  into  social  aggregates 

(due  to  approximation)  or  "  colonies  "  due  -to  lack  of  separation 

FIG.  i. — Heliozoa.  i.  Actinophrys  sol,  Ehrb.;  X  800.  a,  Food- 
particle  lying  in  a  large  food-vacuole ;  6,  deep-lying  finely  granular 
protoplasm;  c,  axial  filament  of  a  pseudopodium  extended  inwards 
to  the  nucleus;  d,  the  central  nucleus;  e,  contractile  vacuole;  /, 
superficial  much  vacuolated  prot9plasm.  2.  Clathrulina  elegans, 
Cienk. ;  X  200.  3.  Heterophrys  marina,  H.  and  L.  X  660.  a,  nucleus; 
b,  clearer  protoplasm  surrounding  the  nucleus;  c,  the  peculiar 
felted  envelope.  4.  Raphidiophrys  pallida,  F.  E.  Schultze;  X  430. 
a,  food-particle;  6,  contractile  vacuole;  c,  the  nucleus;  d,  central 
granule  in  which  all  the  axis-filaments  of  the  pseudopodia  meet. 
The  tangentially  disposed  spicules  are  seen  arranged  in  masses  on 
the  surface.  5.  Acanthocystis  turfacea,  Carter;  X  240.  a,  probably 
the  central  nucleus;  6,  clear  protoplasm  around  the  nucleus;  c, 
more  superficial  protoplasm  with  vacuoles  and  chlorophyll  cor- 

puscles; d,  coarser  siliceous  spicules;  e,  finer  forked  siliceous 

spicules;  /,  finely  granular  layer  of  protoplasm.  The  long  pseudo- 
podia  reaching  beyond  the  spicules  are  not  lettered.  6.  Bi-flagellate 
"  flagellula  "  of  Acanthocystts  aculeata.  a,  nucleus.  7.  Id.  of  Clath- 

rulina elegans.  a,  nucleus;  b,  granules.  8.  Astrodisculus  ruber, 
Greeff;  X  320.  o,  red-coloured  central  sphere  (?  nucleus);  b,  peri- 

pheral homogeneous  envelope. 

after  fission,  is  not  accurately  known.  The  multinuclear  species 
Actinosphaerium  eichhornii  (fig.  2),  normally  apocytial  (i.e.  the 
nuclei  divide  repeatedly  without  division  of  the  cytoplasm), 
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FIG.  2. — Heliozoa.  I.  Actinosphaerium  eichhornii,  Ehr. ;  X  200.  a, 
nuclei;  ft,  deeper  protoplasm  with  smaller  vacuoles  and  numerous 
nuclei;  c,  contractile  vacuoles;  d,  peripheral  protoplasm  with 
larger  vacuoles.  2.  A  portion  of  the  same  specimen  more  highly 
magnified  and  seen  in  optical  section,  a,  Nuclei;  ft,  deeper  proto- 

plasm (so-called  endosarc);  d,  peripheral  protoplasm  (so-called 
ectosarc) ;  e,  pseudopodia  showing  the  granular  protoplasm  stream- 

ing over  the  stiff  axial  filament ;  /,  food-particle  in  a  good-vacuole. 
3,  4-  Nuclei  of  Actinosphaerium  in  the  resting  condition.  5-13. 
Successive  stages  in  the  division  of  a  nucleus  of  Actinosphaerium, 
showing  fibrillation,  and  in  7  and  8  formation  of  an  equatorial 
plate  of  chromatin  substance  (after  Hertwig).  14.  Cyst-phase  of 
Actinosphaerium  eichhornii,  showing  the  protoplasm  divided  into 
twelve  chlamydospores,  each  of  which  has  a  siliceous  coat;  a, 
nucleus  of  the  spore;  g,  gelatinous  wall  of  the  cyst;  h,  siliceous coat  of  the  spore. 

may  increase  in  size  by  the  fusion  ("  plastogamic  ")  of  small 
individuals.  If  a  large  specimen  be  cut  up  or  fragment  itself 
under  irritation,  the  small  ones  so  produced  soon  approach  one another  and  fuse  completely. 

Reproduction.— Binary  fission  has  been  repeatedly  observed;  in ome  cases  one  or  both  of  the  daughter  cells  may  swim  for  a  time 

as  a  biflagellate  zoospore  (fig.  I  (6,  7)).  The  process  may  take  place 
when  the  cell  is  naked  or  after  preliminary  encystment.  Budding 
has  been  well  studied  in  Acanthocystis;  the  cell  nucleus  divides 
repeatedly  and  most  of  the  daughter  nuclei  pass  to  the  periphery, 
aggregate  part  of  the  cytoplasm,  and  with  it  are  constricted  off  as 
independent  cells;  one  nucleus  remains  central  and  the  process  may 
be  repeated.  The  detached  bud  may  assume  the  typical  character 
after  a  short  amoeboid  (lobose)  stage,  sometimes  preceded  by  rest, 
or  it  may  develop  2  flagella  and  swim  off  (fig.  I  (6)). 

Brood  formation  is  only  known  here  in  relation  to  a  syngamic 
process;  this  is  a  sharp  contrast  to  Proteomyxa  (q.v.)  where  brood- 
formation  is  the  commonest  mode  of  reproduction,  and  plasmodium- 
formation,  rare  indeed,  is  the  nearest  approach  to  syngamy  observed. 
Indeed,  if  we  knew  the  life-history  of  all  the  species  this  difference 
in  the  life  cycle  would  be  a  convenient  critical  character. 

Equal  conjugation  was  demonstrated  fully  by  F.  Schaudinn  in 
Actinophrys;  two  individuals  approach  and  enter  into  close  contact, 
and  are  surrounded  by  a  common  cyst  wall.  The  nucleus  of  either 
male  divides;  and  one  nucleus  passes  to  the  surface  at  either  side, 
and  is  budded  off  with  a  small  portion  of  the  cytoplasm  as  an  abortive 
cell;  the  two  remaining  nuclei  which  are  "  first  cousins  "  in  cellular 
relationship  now  fuse,  as  is  the  case  with  the  cytoplasts.  The  resulting 
coupled  cell  or  zygote  divides  into  two,  which  again  encyst. 

Actinosphaerium  (fig.  2)  shows  a  still  more  remarkable  process, 
fully  studied  by  R.  Hertwig.  The  large  multinucleate  animal 
withdraws  its  pseudopods,  its  vacuoles  disappear,  it  encysts  and  its 
nuclei  diminish  in  number  to  about  j^th  partly  by  fusion,  2  and 
2,  probably  by  digestion  of  the  majority.  Within  the  primary  cyst 
the  body  is  now  resolved  into  nuclear  cells,  which  again  surround 
themselves  with  secondary  cysts.  The  cell  in  each  secondary  cyst 
divides  (by  karyokinesis),  and  these  sister  cells,  or  rather  their 
offspring,  pair  in  much  the  same  way  as  the  individual  cells  of 
Actinophrys — the  chief  difference  is  that  after  the  first  division  and 
budding  off  of,  a  rudimentary  cell,  a  second  division  of  the  same 
character  takes  place,  with  the  formation  of  a  second  rudimentary 
cell,  which  is  the  niece  of  the  first,  absolutely  in  the  same  way  as  the 
1st  and  2nd  polar  bodies  are  formed  in  the  maturation  of  the  ovum 
in  Metazoa.  The  actual  pairing  cells  are  thus  second  cousins,  great- 
granddaughters  of  the  original  cell  of  the  secondary  cysts.  Complete 
fusion  now  takes  place  to  form  the  coupled  cell,  which  is  now  con- 

tracted and  forms  a  gelatinous  wall  within  the  siliceous  secondary 
cyst  wall  (fig.  2  (14)).  During  a  resting  stage  nuclear  divisions  occur 
and  finally  a  brood  of  young  i-nuclear  Actinosphaerium  leave  the 

cyst. Classification. 
Aphrothoraca.  Body  naked.  Actinophrys  Ehrb.  (fig.  I  (i)) 

(nucleate),  Actinosphaerium  Stein  plurmucleate  (fig.  2  (i)), 
Camptonema  (plurinucleate)  Schaud.,  Dimorpha  Gruber  (some- 

times 2  flagellate). 

I.    Chlamydophora.    Investment  gelatinous.    Astrodiscus. 
II.    Chalarothoraca.      Body    protected    by    an   investment    of 

spicules  or  fibre  scattered  or  approximated,  never  fused 
into  a  continuous  skeleton. 

§  I.  Spicules  netted  or  free  in  the  protoplasm.  Hetero- 
phrys  Arch.  (fig.  i  (3)),  Raphidiophrys  Arch.  (fig.  I  (4)), 
Pinacodocystis,  Hertw.  and  Less. 

§2.  Spicules  approximated  radially.  Pinaciophora  Greeff , 
Pompholyxophrys  Arch.,  Lithocolla  F.  E.  Schultze, 
Elaeorhanis  Greeff  (in  the  two  foregoing  genera  the  spicules 
represented  by  sand  granules),  Acanthocystis  Carter  (fig.  I 
(5)),  Pinacocystis  (?)  Hertw.  and  Less,  Myriophrys  Penard. 
(Astrodisculus). 

III.    Desmothoraca.    §  I  attached  by  a  stalk.    Clathrulina  Cienk. 
(fig.  i  (2,  7)),  Hedriocystis,  Hertw.  and  Less. 

§  2.    Free  Blaster,  Grimin,  Choanocystis. 
LITERATURE. — The  most  important  English  original  papers  on  this 

group  are  those  by  W.  Archer,  "  On  some  Freshwater  Rhizopoda, 
new,  or  little  known,"  Quarterly  Journal  of  Microscopic  Science, 
N.S.  ix.-xi.  (1869-1871),  and  "  Re'sume'  of  Recent  Contributions  to 
the  Knowledge  of  Freshwater  Rhizopods,"  ibid,  xvi.,  xvii.  (1876- 
1877).  See  also  R.  Hertwig  and  Lesser,  "  Cber  Rhizopoda  und 
denselben  nahestehenden  Organismen,"  in  Archiv  fur  mikroscopische 
Anatomie,  x.  (1874),  p.  35;  R.  Schaudinn,  "  Heliozoa  "  in  Tierreich 
(1896);  E.  Penard,  Les  Heliozoaires  d'eau  douce  (1904);  the  two 
last  named  contain  full  bibliographies.  (M.  HA.) 

HELIUM  (from  Gr.  rjXtos,  the  sun),  a  gaseous  chemical 
element,  the  modern  discovery  of  which  followed  closely  on  that 
of  argon  (q.v.).  The  investigations  of  Lord  Rayleigh  and  Sir 
William  Ramsay  had  shown  that  indifference  to  chemical 
reagents  did  not  sufficiently  characterize  an  unknown  gas  as 
nitrogen,  and  it  became  necessary  to  reinvestigate  other  cases  of 

the  occurrence  of  "nitrogen"  in  nature.  H.Miers  drew  Ramsay's 
attention  to  the  work  of  W.  F.  Hillebrand,  who  had  noticed,  in 
examining  the  mineral  uraninite,  that  an  inert  gas  was  evolved 
when  the  mineral  was  decomposed  with  acid.  Ramsay,  repeating 
these  experiments,  found  that  the  inert  gas  emitted  refused 
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to  oxidize  when  sparked  with  oxygen,  and  on  examining  it 
spectroscopically  he  saw  that  the  spectrum  was  not  that  of 
argon,  but  was  characterized  by  a  bright  yellow  line  near  to, 
but  not  identical  with,  the  D  line  of  sodium.  This  was  after- 

wards identified  with  the  Ds  line  of  the  solar  chromosphere, 
observed  in  1868  by  Sir  J.  Norman  Lockyer,  and  ascribed  by 
him  to  a  hypothetical  element  helium.  This  name  was  adopted 
for  the  new  gas. 

Helium  is  relatively  abundant  in  many  minerals,  all  of  which 
are  radioactive,  and  contain  uranium  or  thorium  as  important 

constituents.  (For  the  significance  of  this  fact  see  RADIO- 
ACTIVITY.) The  richest  known  source  is  thorianite,  which 

consists  mainly  of  thorium  oxide,  and  contains  9-5  cc.  of  helium 
per  gram.  Monazite,  a  phosphate  of  thorium  and  other  rare 
earths,  contains  on  the  average  about  i  cc.  per  gram.  Cleveite, 
samarskite  and  fergusonite  contain  a  little  more  than  monazite. 
The  gas  also  occurs  in  minute  quantities  in  the  common  minerals 

of  the  earth's  crust.  In  this  case  too  it  is  associated  with  radio- 
active matter,  which  is  almost  ubiquitous.  In  two  cases,  how- 

ever, it  has  been  found  in  the  absence  of  appreciable  quantities 
of  uranium  and  thorium  compounds,  namely  in  beryl,  and  in 
sylvine  (potassium  chloride).  Helium  is  contained  almost 
universally  in  the  gases  which  bubble  up  with  the  water  of  thermal 
springs.  The  proportion  varies  greatly.  In  the  hot  springs  of 
Bath  it  amounts  to  about  one-thousandth  part  of  the  gas  evolved. 
Much  larger  percentages  have  been  recorded  in  some  French 
springs  (Compt.  rend.,  1906,  143,  p.  795,  and  146,  p.  435),  and 
considerable  quantities  occur  in  some  natural  gas  (Journ.  Amer. 
Chem.  Soc.  29,  p.  1524).  R.  J.  Strutt  has  suggested  that  helium 
in  hot  springs  may  be  derived  from  the  disintegration  of  common 
rocks  at  great  depths. 

Helium  is  present  in  the  atmosphere,  of  which  it  constitutes 
four  parts  in  a  million.  It  is  conspicuous  by  its  absorption 
spectrum  in  many  of  the  white  stars.  Certain  stars  and  nebulae 
show  a  bright  line  helium  spectrum. 
Much  the  best  practical  source  of  helium  is  thorianite,  a 

mineral  imported  from  Ceylon  for  the  manufacture  of  thoria. 
It  dissolves  readily  in  strong  nitric  acid,  and  the  helium  contained 
is  thus  liberated.  The  gas  contains  a  certain  amount  of  hydrogen 
and  oxides  of  carbon,  also  traces  of  nitrogen.  In  order  to  get 
rid  of  hydrogen,  some  oxygen  is  added  to  the  helium,  and  the 
mixture  exploded  by  an  electric  spark.  All  remaining  impurities, 
including  the  excess  of  oxygen,  can  then  be  taken  out  of  the 

gas  by  Sir  James  Dewar's  ingenious  method  of  absorption 
with  charcoal  cooled  in  liquid  air.  Helium  alone  refuses  to  be 
absorbed,  and  it  can  be  pumped  off  from  the  charcoal  in  a  state 
of  absolute  purity.  In  the  absence  of  liquid  air  the  helium  must 
be  purified  by  the  methods  employed  for  argon  (q.v.).  If 
thorianite  cannot  be  obtained,  monazite,  which  is  more  abundant, 
may  be  utilized.  A  part  of  the  helium  contained  in  minerals 
can  be  extracted  by  heat  or  by  grinding  (J.  A.  Gray,  Proc.  Roy. 
Soc.,  1909,  82A,  p.  301). 

Properties. — All  attempts  to  make  helium  enter  into  stable 
chemical  union  have  hitherto  proved  unsuccessful.  The  gas  is 
in  all  probability  only  mechanically  retained  in  the  minerals  in 
which  it  is  found.  Jacquerod  and  Perrot  have  found  that 

quartz-glass  is  freely  permeable  to  helium  below  a  red-heat 
(Contpl.  rend.,  1904,  139,  p.  789).  The  effect  is  even  perceptible 

at  a  temperature  as  low  as  220°  C.  Hydrogen,  and,  in  a  much 
less  degree,  oxygen  and  nitrogen,  will  also  permeate  silica,  but 
only  at  higher  temperatures.  They  have  made  this  observation 
the  basis  of  a  practical  method  of  separating  helium  from  the 
other  inert  gases.  M.  Travers  has  suggested  that  it  may  explain 
the  liberation  of  helium  from  minerals  by  heat,  the  gas  being 
enabled  to  permeate  the  siliceous  materials  in  which  it  is  enclosed. 
Thorianite,  however,  contains  no  silica,  and  until  it  is  shown  that 
metallic  oxides  behave  in  the  same  way  this  explanation  must 
be  accepted  with  reserve. 

The  density  of  helium  has  been  determined  by  Ramsay  and 

Travers  as  1-98.  Its  ratio  'of  specific  heats  has  very  nearly  the 
ideal  value  1-666,  appropriate  to  a  monatomic  molecule.  The 
accepted  atomic  weight  is  accordingly  double  the  density,  i.e. 

approximately  four  times  that  of  hydrogen.     The  refractivity 
of  helium  is  0-1238  (air=i).     The  solubility  in  water  is  the 

lowest  known,  being,  at  18-2°,  only  -0x573  vols.  per  unit  volume 
of  water.     The  viscosity  is  -96  (air=i). 

The  spectrum  of  helium  as  observed  in  a  discharge  tube  is 
distinguished  by  a  moderate  number  of  brilliant  lines,  dis- 

tributed over  the  whole  visual  spectrum.  The  following  are 

the  approximate  wave-lengths  of  the  most  brilliant  lines: 
Red   7066 
Red   6678 
Yellow   5876 
Green   4922 
Blue   4472 
Violet   4026 

When  the  discharge  passes  through  helium  at  a  pressure  of 
several  millimetres,  the  yellow  line  5876  is  prominent.  At  lower 
pressures  the  green  line  4922  becomes  more  conspicuous.  At 
atmospheric  pressure  the  discharge  is  able  to  pass  through  a 
far  greater  distance  in  helium  than  in  the  common  gases. 

M.  Travers,  G.  Senter  and  A.  Jacquerod  (Phil.  Trans.  A.  1903, 
200,  p.  105)  carefully  examined  the  behavour  of  a  constant 
volume  gas  thermometer  filled  with  helium.  For  the  pressure 

coefficient  per  degree,  between  o°  and  100°  C.,  they  give  the 
value  -00366255,  when  the  initial  pressure  is  700  mm.  This 
value  is  indistinguishable  from  that  which  they  find  for  hydrogen. 
Thus  at  high  temperatures  a  helium  thermometer  is  of  no  special 
advantage.  At  low  temperatures,  on  the  other  hand,  they  find, 
using  an  initial  pressure  of  1000  mm.,  that  the  temperatures  on 
the  helium  scale  are  measurably  higher  than  on  the  hydrogen 
scale,  owing  to  the  more  perfectly  gaseous  condition  of  helium. 
This  difference  amounts  to  about  tV  at  the  temperature  of  liquid 

oxygen,  and  about  £°  at  that  of  liquid  hydrogen. 
The  liquefaction  of  helium  was  achieved  by  H.  Kamerlingh 

Onnes  at  Leiden  in  1908.  According  to  him  its  boiling  point 

is  4-3°  abs.  (-268-7°  C.),  the  density  of  the  liquid  0-154,  the 
critical  temperature  5°  abs.,  and  the  critical  pressure  2-3  atmo- 

spheres (Communications  from  the  Physical  Laboratory  at  Leiden, 
No.  108;  see  also  LIQUID  GASES). 

REFERENCES. — A  bibliography  and  summary  of  the  earlier  work 
on  helium  will  be  found  in  a  paper  by  Ramsay,  Ann.  chim.  phys. 
(1898)  [7],  13,  p.  433.  See  also  M.  Travers,  The  Study  of  Gases 
(1901)-  (R.J.S.) 

HELIX  (Gr.  e\i£,  a  spiral  or  twist),  an  architectural  term 
for  the  spiral  tendril  which  is  carried  up  to  support  the  angles 
of  the  abacus  of  the  Corinthian  capital;  from  the  same  stalk 
springs  a  second  helix  rising  to  the  centre  of  the  capital,  its 
junction  with  one  on  the  opposite  side  being  sometimes  marked 

by  a  flower.  Sometimes  the  term  "  volute  "  is  given  to  the  angle 
helix,  which  is  incorrect,  as  it  is  of  a  different  design  and  rises 
from  the  same  stalk  as  the  central  helices.  Its  origin  is  probably 
metallic,  that  is  to  say,  it  was  copied  from  the  conventional 
treatment  in  Corinthian  bronze  of  the  tendrils  of  a  plant. 

HELL  (O.  Eng.  hel,  a  Teutonic  word  from  a  root  meaning  "  to 
cover,"  cf.  Ger.  Holle,  Dutch  hel),  the  word  used  in  English 
both  of  the  place  of  departed  spirits  and  of  the  place  of  torment 
of  the  wicked  after  death.  It  is  used  in  the  Old  Testament 
to  translate  the  Hebrew  Sheol,  and  in  the  New  Testament 
the  Greek  $877$,  Hades,  and  jtivva,  Hebrew  Gehenna  (see 
ESCHATOLOGY). 

HELLANICUS  or  LESBOS,  Greek  logographer,  flourished 
during  the  latter  half  of  the  5th  century  B.C.  According  to 
Suidas,  he  lived  for  some  time  at  the  court  of  one  of  the  kings 

of  Macedon,  and  died  at  Perperene,  a  town  on  the  gulf  of  Adra- 
myttium  opposite  Lesbos.  Some  thirty  works  are  attributed 
to  him — chronological,  historical  and  episodical.  Mention  may 
be  made  of:  The  Priestesses  of  Hera  at  Argos,  a  chronological 
compilation,  arranged  according  to  the  order  of  succession  of 
these  functionaries;  the  Carneonikae,  a  list  of  the  victors  in  the 
Carnean  games  (the  chief  Spartan  musical  festival),  including 
notices  of  literary  events;  an  Atlhis,  giving  the  history  of  Attica 
frpm  683  to  the  end  of  the  Peloppnnesian  War  (404),  which  is 
referred  to  by  Thucydides  (i.  97),  who  says  that  he  treated  the 
events  of  the  years  480-431  briefly  and  superficially,  and  with 
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little  regard  to  chronological  sequence:  Phoronis,  chiefly 
genealogical,  with  short  notices  of  events  from  the  times  of 

Phoroneus  the  Argive  "  first  man  "  to  the  return  of  the 
Heraclidae;  Troica  and  Persica,  histories  of  Troy  and 
Persia. 

Hellanicus  marks  a  real  step  in  the  development  of  historio- 
graphy. He  transcended  the  narrow  local  limits  of  the  older 

logographers,  and  was  not  content  to  repeat  the  traditions  that 
had  gained  general  acceptation  through  the  poets.  He  tried  to 
give  the  traditions  as  they  were  locally  current,  and  availed 
himself  of  the  few  national  or  priestly  registers  that  presented 
something  like  contemporary  registration.  He  endeavoured 
to  lay  the  foundations  of  a  scientific  chronology,  based  primarily 
on  the  list  of  the  Argive  priestesses  of  Hera,  and  secondarily 
on  genealogies,  lists  of  magistrates  (e.g.  the  archons  at  Athens)  , 
and  Oriental  dates,  in  place  of  the  old  reckoning  by  generations. 
But  his  materials  were  insufficient  and  he  often  had  recourse 
to  the  older  methods.  On  account  of  his  deviations  from  common 
tradition,  Hellanicus  is  often  called  an  untrustworthy  writer 
by  the  ancients  themselves,  and  it  is  a  curious  fact  that  he 
appears  to  have  made  no  systematic  use  of  the  many  inscriptions 
which  were  ready  to  hand.  Dionysius  of  Halicarnassus  censures 
him  for  arranging  his  history,  not  according  to  the  natural 
connexion  of  events,  but  according  to  the  locality  or  the  nation 

he  was  describing;  and  undoubtedly  he  never,  like  his  contem- 
porary Herodotus,  rose  to  the  conception  of  a  single  current  of 

events  wider  than  the  local  distinction  of  race.  His  style,  like 
that  of  the  older  logographers,  was  dry  and  bald. 

Fragments  in  Miiller,  Fragmenta  historicorum  Graecorum,  \.  and  iv.  ; 
see  among  older  works  L.  Preller,  De  Hellanico  Lesbip  historieo 
(1840)  ;  Mure,  History  of  Greek  Literature,  iv.  ;  late  criticism  in 
H.  Kullmer,  "  Hellanikos  "  in  Jahrbucher  fur  klass.  Philologie 
(Supplementband,  xxvii.  455  sqq.)  (1902),  which  contains  new 
edition  and  arrangement  of  fragments;  C.  F.  Lehmann-Haupt, 
"  Hellanikos,  Heroaot,  Thukydides,"  in  Klio  vi.  127  sqq.  (1906); 
J.  B.  Bury,  Ancient  Greek  Historians  (1909),  pp.  27  sqq. 

HELLEBORE  (Gr.  eXXt/Sopos:  mod.  Gr.  also 
Ger.  Nieswurz,  Christwurz;  Fr.  hellebore,  and  in  the  district  of 
Avranche,  herbe  enragee),  a  genus  (Helleborus)  of  plants  of  the 
natural  order  Ranunculaceae,  natives  of  Europe  and  western 
Asia.  They  are  coarse  perennial  herbs  with  palmately  or  pedately 
lobed  leaves.  The  flowers  have  five  persistent  petaloid  sepals, 
within  the  circle  of  which  are  placed  the  minute  honey-containing 
tubular  petals  of  the  form  of  a  horn  with  an  irregular  opening. 
The  stamens  are  very  numerous,  and  are  spirally  arranged;  and 
the  carpels  are  variable  in  number,  sessile  or  stipitate  and  slightly 
united  at  the  base  and  dehisce  by  ventral  suture. 

Helleborus  niger,  black  hellebore,  or,  as  from  blooming  in  mid- 
winter it  is  termed  the  Christmas  rose  (Ger.  Schwarze  Nieswurz; 

Fr.,  rose  de  Noel  or  rose  d'hiver),  is  found  in  southern  and 
central  Europe,  and  with  other  species  was  cultivated  in  the  time 
of  Gerard  (see  Herball,  p.  977,  ed.  Johnson,  1633)  in  English 
gardens.  Its  knotty  root-stock  is  blackish-brown  externally, 
and,  as  with  other  species,  gives  origin  to  numerous  straight  roots. 

The  leaves  spring  from  the  top  of  the  root-stock,  and  are  smooth, 
distinctly  pedate,  dark-green  above,  and  lighter  below,  with  7  to 
9  segments  and  long  petioles.  The  scapes,  which  end  the 
branches  of  the  rhizome,  have  a  loose  entire  bract  at  the  base,  and 
terminate  in  a  single  flower,  with  two  bracts,  from  the  axis  of 
one  of  which  a  second  flower  may  be  developed.  The  flowers 
have  5  white  or  pale-rose,  eventually  greenish  sepals,  15  to  18 
lines  in  breadth;  8  to  13  tubular  green  petals  containing  honey; 
and  5  to  10  free  carpels.  There  are  several  forms,  the  best  being 
maximus.  The  Christmas  rose  is  extensively  grown  in  many 
market  gardens  to  provide  white  flowers  forced  in  gentle  heat 
about  Christmas  time  for  decorations,  emblems,  &c. 

H.  orientalis,  the  Lenten  rose,  has  given  rise  to  several  fine 
hybrids  with  H.  niger,  some  of  the  best  forms  being  clear  in 
colour  and  distinctly  spotted.  H.  foetidus,  stinking  hellebore, 
is  a  native  of  England,  where  like  H.  uiridis,  it  is  confined  chiefly 
to  limestone  districts;  it  is  common  in  France  and  the  south 
of  Europe.  Its  leaves  have  7-  to  n-toothed  divisions,  and  the 
flowers  are  in  panicles,  numerous,  cup-shaped  and  drooping, 

with  many  bracts,  and  green  sepals  tinged  with  purple,  alternating 
with  the  five  petals. 

H.  viridis,  or  green  hellebore  proper,  is  probably  indigenous 
in  some  of  the  southern  and  eastern  counties  of  England,  and 
occurs  also  in  central  and  southern  Europe.  It  has  bright 

yellowish-green  flowers,  2  to  4  on  a  stem,  with  large  leaf-like 
bracts.  O.  Brunfels  and  H.  Bock  (i6th  century)  regarded  the 
plant  as  the  black  hellebore  of  the  Greeks. 
H.  lividus,  holly-leaved  hellebore,  found  in  the  Balearic 

Islands,  and  in  Corsica  and  Sardinia,  is  remarkable  for  the  hand- 
someness of  its  foliage.  White  hellebore  is  Veralrum  album 

(see  VERATRUM),  a  liliaceous  plant. 
Hellebores  may  be  grown  in  any  ordinary  light  garden  mould, 

but  thrive  best  in  a  soil  of  about  equal  parts  of  turfy  loam  and 

Helleborus  niger.     I,  Vertical  section  of  flower;  2,  Nectary,  side 
and  front  view  (nat.  size). 

well-rotted  manure,  with  half  a  part  each  of  fibrous  peat  and 
coarse  sand,  and  in  moist  but  thoroughly-drained  situations, 
more  especially  where,  as  at  the  margins  of  shrubberies,  the 
plants  can  receive  partial  shade  in  summer.  For  propagation 
cuttings  of  the  rhizome  may  be  taken  in  August,  and  placed  in 

pans  of  light  soil,  with  a  bottom  heat  of  60°  to  70°  Fahr. ;  helle- 
bores can  also  be  grown  from  seed,  which  must  be  sown  as  soon 

as  ripe,  since  it  quickly  loses  its  vitality.  The  seedlings  usually 
blossom  in  their  third  year.  The  exclusion  of  frost  favours 
the  production  of  flowers;  but  the  plants,  if  forced,  must  be 
gradually  inured  to  a  warm  atmosphere,  and  a  free  supply  of 
air  must  be  afforded,  without  which  they  are  apt  to  become 
much  affected  by  greenfly.  For  potting,  H .  niger  and  its  varieties, 
and  H.  orientalis,  atrorubens  and  olympicus  have  been  found 
well  suited.  After  lifting,  preferably  in  September,  the  plants 
should  receive  plenty  of  light,  with  abundance  of  water,  and  once 
a  week  liquid  manure,  not  over-strong.  The  flowers  are  improved 
in  delicacy  of  hue,  and  are  brought  well  up  among  the  leaves, 
by  preventing  access  of  light  except  to  the  upper  part  of  the 
plants.  Of  the  numerous  species  of  hellebore  now  grown,  the 
deep-purple-flowered  H.  colchicus  is  one  of  the  handsomest; 
by  crossing  with  H .  gultalus  and  other  species  several  valuable 
garden  forms  have  been  produced,  having  variously  coloured 

spreading  or  bell-shaped  flowers,  spotted  with  crimson,  red  or 

purple. 
The  rhizome  of  H .  niger  occurs  in  commerce  in  irregular  and 

nodular  pieces,  from  about  i  to  3  in.  in  length,  white  and  of  a 
horny  texture  within.  Cut  transversely  it  presents  internally 
a  circle  of  8  to  12  cuneiform  ligneous  bundles,  surrounded  by 
a  thick  bark.  It  emits  a  faint  odour  when  cut  or  broken,  and 
has  a  bitter  and  slightly  acrid  taste.  The  drug  is  sometimes 
adulterated  with  the  rhizome  of  baneberry,  Actaea  spicata, 
which,  however,  may  be  recognized  by  the  distinctly  cruciate 
appearance  of  the  central  portion  of  the  attached  roots  when 
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cut  across,  and  by  its  decoction  giving  the  chemical  reactions 

for  tannin.1  The  rhizome  is  darker  in  colour  in  proportion 
to  its  degree  of  dryness,  age  and  richness  in  oil.  A  specimen 
dried  by  Schroff  lost  in  eleven  days  65%  of  water. 

H.  niger,  orientalis,  viridis,  foetidus,  and  several  other  species  of 
hellebore  contain  the  glucosides  helleborin,  C»H«O6,  and  helleborein, 
Cz8H«Oi6,  the  former  yielding  glucose  and  helleboresin,  CwH&Oi, 
and  the  latter  glucose  and  a  violet-coloured  substance  helleboretin, 
CuHaoOa.  Helleborin  is  most  abundant  in  H.  viridis.  A  third  and 
volatile  principle  is  probably  present  in  H.  foetidus.  Both  helleborin 
and  helleborein  act  poisonously  on  animals,  but  their  decomposition- 
products  helleboresin  and  helleboretin  seem  to  be  devoid  of  any 
mi  urious  qualities.  Helleborin  produces  excitement  and  restlessness, 
followed  by  paralysis  of  the  lower  extremities  or  whole  body,  q  uickened 
respiration,  swelling  and  injection  of  the  mucous  membranes, 
dilatation  of  the  pupil,  and,  as  with  helleborein,  salivation,  vomiting 
and  diarrhoea.  hHleborein  exercises  on  the  heart  an  action  similar 
to  that  of  digitalis,  but  more  powerful,  accompanied  by  at  first 
quickened  and  then  slow  and  laboured  respiration;  it  irritates  the 
conjunctiva,  and  acts  as  a  sternutatory,  but  less  violently  than 
veratrine.  Pliny  states  that  horses,  oxen  and  swine  are  killed  by 

eating  "black  hellebore";  and  Christison  (On  Poisons,  p.  876, 
nth  ed.,  1845)  writes:  "  I  have  known  severe  griping  produced 
by  merely  tasting  the  fresh  root  in  January."  Poisonous  doses  of hellebore  occasion  in  man  singing  in  the  ears,  vertigo,  stupor,  thirst, 
with  a  feeling  of  suffocation,  swelling  of  the  tongue  and  fauces, 
emesis  and  catharsis,  slowing  of  the  pulse,  and  finally  collapse  and 
death  from  cardiac  paralysis.  Inspection  after  death  reveals  much 
inflammation  of  the  stomach  and  intestines,  more  especially  the 
rectum.  The  drug  has  been  observed  to  exercise  a  cumulative 
action.  Its  extract  was  an  ingredient  in  Bacher's  pills,  an  empirical 
remedy  once  in  great  repute  in  France.  In  British  medicine  the 
rhizome  was  formerly  official.  H.  foetidus  was  in  past  times  much 
extolled  as  an  anthelmintic,  and  is  recommended  by  Bisset  (Med. 
Ess.,  pp.  169  and  195,  1766)  as  the  best  vermifuge  for  children; 
J.  Cook,  however,  remarks  of  it  (Oxford  Mag.,  March  1769,  p.  99) : 
Where  it  killed  not  the  patient,  it  would  certainly  kill  the  worms; 

but  the  worst  of  it  is,  it  will  sometimes  kill  both.  '  This  plant,  of 
old  termed  by  farriers  ox-heel,  setter-wort  and  setter-grass,  as  well 
as  H.  viridis  (Fr.  Herbe  &  seton),  is  employed  in  veterinary  surgery, 
to  which  also  the  use  of  H.  niger  is  now  chiefly  confined  in  Britain. 

In  the  early  days  of  medicine  two  kinds  of  hellebore  were  recog- 
nized, the  white  or  Veratrum  album  (see  VERATRUM),  and  the  black, 

including  the  various  species  of  Helleborus.  The  former,  according 
to  Codronchius  (Comm. . . .  de  elleb.,  1610),  Castellus  (De  helleb. 
epist.,  1622),  and  others,  is  the  drug  usually  signified  in  the  writings 
of  Hippocrates.  Among  the  hellebores  indigenous  to  Greece  and 
Asia  Minor,  H.  orientalis,  the  rhizome  of  which  differs  from  that 
of  H.  niger  and  of  H.  viridis  in  the  bark  being  readily  separable  from 
the  woody  axis,  is  the  species  found  by  Schroff  to  answer  best  to  the 
descriptions  given  by  the  ancients  of  black  hellebore,  the  i\X«/3opos 
fieXa?  of  Dioscorides.  The  rhizome  of  this  plant,  if  identical,  as 
would  appear,  with  that  obtained  by  Tournefort  at  Prusa  in  Asia 

Minor  (Rel.  d'un  voy.  du  Levant,  ii.  189,  1718),  must  be  a  remedy of  no  small  toxic  properties.  According  to  an  early  tradition,  black 
hellebore  administered  by  the  soothsayer  and  physician  Melampus 
(whence  its  name  Melampodium) ,  was  the  means  of  curing  the  mad- 

ness of  the  daughters  of  Proetus,  king  of  Argos.  The  drug  was  used 
by  the  ancients  in  paralysis,  gout  and  other  diseases,  more  particu- 

larly in  insanity,  a  fact  frequently  alluded  to  by  classical  writers, 
e.g.  Horace  (Sat.  ii.  3.  80-83,  Ep.  ad  Pis.  300).  Various  supersti- 

tions were  in  olden  times  connected  with  the  cutting  of  black  hellebore. 
The  best  is  said  by  Pliny  (Nat.  hist.  xxv.  21)  to  grow  on  Mt  Helicon. 
Of  the  three  Anticyras  that  in  Phocis  was  the  most  famed  for  its 
hellebore,  which,  being  there  used  combined  with  "  sesamoides," 
was,  according  to  Pliny,  taken  with  more  safety  than  elsewhere. 
The  British  Pharmaceutical  Conference  has  recommended 

the  preparation  which  it  terms  the  linctura  veratri  viridis,  as  the 
best  form  in  which  to  administer  this  drug.  It  may  be  given  in 

doses  of  5-15  minims.  The  tincture  is  prepared  from  the  dried 
rhizome  and  rootlets  of  green  hellebore,  containing  the  alkaloids 
jervine,  veratrine  and  veratroidine.  It  is  recommended  as  a 
cardiac  and  nervous  sedative  in  cerebral  haemorrhage  and 
puerperal  eclampsia.  Black  hellebore  is  a  purgative  and  uterine 
stimulant. 

HELLENISM  (from  Gr.  eXXrjwfeii',  to  imitate  the  Greeks,  who 

were  known  as  "EXX^es,  after  "EXXTjv,  the  son  of  Deucalion). 
The  term  "  Hellenism  "  is  ambiguous.  It  may  be  used  to  denote 
ancient  Greek  culture  in  all  its  phases,  and  even  those  elements 
in  modern  civilization  which  are  Greek  in  origin  or  in  spirit; 
but,  while  Matthew  Arnold  made  the  term  popular  in  the  latter 

connexion  as  the  antithesis  of  "  Hebraism,"  the  German  historian 
1  For  the  microscopical  characters  and  for  figures  of  transverse 

sections  of  the  rhizome,  see  Lanessan,  Hist,  des  drogues,  i.  6  (1878). 

J.  G.  Droysen  introduced  the  fashion  (1836)  of  using  it  to 
describe  particularly  the  latter  phases  of  Greek  culture  from  the 
conquests  of  Alexander  to  the  end  of  the  ancient  world,  when 
those  over  whom  this  culture  extended  were  largely  not  Greek 
in  blood,  i.e.  Hellenes,  but  peoples  who  had  adopted  the  Greek 
speech  and  way  of  life,  Hellenistai.  Greek  culture  had,  however, 

both  in  "  Hellenic  "  and  "  Hellenistic  "  times,  a  common  essence, 
just  as  light  is  light  whether  in  the  original  luminous  body  or  in 
a  reflection,  and  to  describe  this  by  the  term  Hellenism  seems  most 
natural.  But  whilst  using  the  term  in  the  larger  sense,  this 
article,  in  deference  to  the  associations  which  have  come  to  be 
specially  connected  with  it,  will  devote  its  principal  attention 
to  Hellenism  as  it  appeared  in  the  world  after  the  Macedonian 
conquests.  But  it  will  be  first  necessary  to  indicate  briefly 
what  Hellenism  in  itself  implied. 

No  verbal  formula  can  really  enclose  the  life  of  a  people  or  an 
age,  but  we  can  best  understand  the  significance  of  the  old 
Greek  cities  and  the  life  they  developed,  when,  looking  at  the 
history  of  mankind  as  a  whole,  we  see  the  part  played  by  reason, 
active  and  critical,  in  breaking  down  the  barriers  by  which  custom 
hinders  movement,  in  guiding  movement  to  definite  ends,  in 
dissipating  groundless  beliefs  and  leading  onwards  to  fresh 
scientific  conquests — when  we  see  this  and  then  take  note  that 
among  the  ancient  Greeks  such  an  activity  of  reason  began  in  an 
entirely  novel  degree  and  that  its  activity  in  Europe  ever  since 
is  due  to  their  impulsion.  When  Hellenism  came  to  stand  in  the 
world  for  something  concrete  and  organic,  it  was,  of  course,  no 
mere  abstract  principle,  but  embodied  in  a  language,  a  literature, 
an  artistic  tradition.  In  the  earliest  existing  monument  of  the 
Hellenic  genius,  the  Homeric  poems,  one  may  already  observe 
that  regulative  sense  of  form  and  proportion,  which  shaped  the 
later  achievements  of  the  race  in  the  intellectual  and  artistic 

spheres.  It  was  not  till  the  great  colonizing  epoch  of  the  8th  and 

7th  centuries  B.C.,  when  the  name  "  Hellene  "  came  into  use  as 
the  antithesis  of  "  barbarian,"  that  the  Greek  race  came  to  be 
conscious  of  itself  as  a  peculiar  people;  it  was  yet  some  three 
centuries  more  before  Hellenism  stood  fully  declared  in  art  and 
literature,  in  politics  and  in  thought.  There  was  now  a  new  thing 
in  the  world,  and  to  see  how  the  world  was  affected  by  it  is  our 
immediate  concern. 

I.  THE  EXPANSION  OF  HELLENISM  BEFORE  ALEXANDER. — In 
the  sth  century  B.C.  Greek  cities  dotted  the  coasts  of  the  Mediter- 

ranean and  the  Black  Sea  from  Spain  to  Egypt  and  the  Caucasus, 
and  already  Greek  culture  was  beginning  to  pass  beyond  the 
limits  of  the  Greek  race.  Already  in  the  7th  century  B.C.,  when 
Hellenism  was  still  in  a  rudimentary  stage,  the  citizens  of  the 
Greek  city-states  had  been  known  to  the  courts  of  Babylon 
and  Egypt  as  admirable  soldiers,  combining  hardihood  with 
discipline,  and  Greek  mercenaries  came  to  be  in  request  through- 

out the  Nearer  East.  But  as  Hellenism  developed,  its  social 
and  intellectual  life  began  to  exercise  a  power  of  attraction. 
The  proud  old  civilizations  of  the  Euphrates  and  the  Nile 
might  ignore  it,  but  the  ruder  barbarian  peoples  in  East  and  West, 
on  whose  coasts  the  Greek  colonies  had  been  planted,  came  in 
various  degrees  under  its  spell.  In  some  cases  an  outlying  colony 
would  coalesce  with  a  native  population,  and  a  fusion  of  Hellenism 
with  barbarian  customs  take  place,  as  at  Emporium  in  Spain 
(Strabo  iii.  p.  160)  and  at  Locri  in  S.  Italy  (Polyb.  xii.  5.  10). 
Perinthus  included  a  Thracian  phyle.  The  stories  of  Anacharsis 

and  Scylas  (Herod,  iv.  76-80)  show  how  the  leading  men  of  the 
tribes  in  contact  with  the  Greek  colonies  in  the  Black  Sea  might 
be  fascinated  by  the  appeal  which  the  exotic  culture  made  to 
mind  and  to  eye. 

The  great  developments  of  the  century  and  a  half  before 
Alexander  set  the  Greek  people  in  a  very  different  light  before  the 
world.  In  the  sphere  of  material  power  the  repulse  of  Xerxes 
and  the  extension  of  Athenian  or  Spartan  supremacy  in  the 
eastern  Mediterranean  were  large  facts  patent  to  the  most  obtuse. 

The  kings  of  the  East  leant  more  than  ever  upon  Greek  mercen- 
aries, whose  superiority  to  barbarian  levies  was  sensibly  brought 

home  to  them  by  the  expedition  of  Cyrus.  But  the  developments 
within  the  Hellenic  sphere  itself  were  also  of  great  consequence 
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for  its  expansion  outwards.  The  political  disunion  of  the  Greeks 
was  to  some  extent  neutralized  by  the  rise  of  Athens  to  a  leading 
position  in  art,  in  literature  and  in  philosophy.  In  Athens 
the  Hellenic  genius  was  focussed,  its  tendencies  drawn  together 
and  combined;  nor  was  it  a  circumstance  of  small  moment 
that  the  Attic  dialect  attained,  for  prose,  a  classical  authority; 
for  if  Hellenism  was  to  be  propagated  in  the  world  at  large, 
it  was  obviously  convenient  that  it  should  have  some  one  definite 
form  of  speech  to  be  its  medium. 

1.  The  Persians. — The  ruling  race  of  the  East,  the  Persian, 
was  but  little  open  to  the  influences  of  the  new  culture.     The 
military  qualities  of  the  Greeks  were  appreciated,  and  so,  too, 
was  Greek  science,  where  it  touched  the  immediately  useful; 
a  Greek  captain  was  entrusted  by  Darius  with  the  exploration 
of  the  Indus;  a  Greek  architect  bridged  the  Bosporus  for  him; 
Greek  physicians  (e.g.  Democedes,  Ctesias)  were  retained  for 
enormous  fees  at   the  Persian  court.     The  brisk   diplomatic 
intercourse  between  the  Great  King  and  the  Greek  states  in  the 
4th  century  may  have  produced  effects  that  were  not  merely 
political.     We  certainly  find  among  those  members  of  the  Persian 
aristocracy,  who  came  by  residence  in  Asia  Minor  into  closer 
contact  with  the  Greeks,  some  traces  of  interest  in  the  more 
ideal  side  of  Hellenism.     A  man  like  the  younger  Cyrus  invited 
Greek  captains  to  his  friendship  for  something  more  than  their 
utility  in  war,  and  procured   Greek  hetaerae  for  something 
more  than  sensual  pleasure.     There  is  the  Mithradates  who 
presented  the  Academy  with  a  statue  of  Plato  by  Silanion,  not 
improbably  identical  (though  the  supposition  implies  a  correction 
in  the  text  of  Diogenes  Laertius)  with  that  Mithradates  who, 
together  with  his  father  Ariobarzanes,  received  the  citizenship  of 
Athens  (Dem.  xxiii.  141,  202).     Exactly  how  far  Greek  influence 
can  be  traced  in  the  remains  of  Persian  art,  such  as  the  royal 
palaces  of  Persepolis  and  Susa  may  be  doubtful  (see  Gayet, 

L' 'Art  person;  R.   Phene  Spiers,   Architecture  East  and  West, 
p.  245  f.),  but  it  is  certain  that  the  engraved  gems  for  which 
there  was  a  demand  in  the  Persian  empire  were  largely  the 
work  of  Greek  artists  (Furtwangler,  Antike  Gemmen,  iii.  p.  1 16  f.). 

2 .  The  Phoenicians. — As  early  as  the  first  half  of  the  4th  century 
we  find  communities  of  Phoenician  traders  established  in  the 

Peiraeus  (C.I. A.  ii.  86).     In  Cyprus,  on  the  frontier  between 
the  Greek  and  Semitic  worlds,  a  struggle  for  ascendancy  went  on. 
The  Phoenician  element  seems  to  have  been  dominant  in  the 
island  when  Evagoras  made  himself  king  of  Salamis  in  412, 
and  restored  Hellenism  with  a  strong  hand.    The  words  of 
Isocrates  (even  allowing  for  their  rhetorical  colour)  give  us  a 

vivid  insight  into  what  such  a  process  meant.     "  Before  Evagoras 
established  his  rule,  they  were  so  hostile  and  exclusive,  that 
those  of  their  rulers  were  actually  held  to  be  the  best  who  were 
the  fiercest  adversaries  of  the  Greeks;  but  now  such  a  change 
has  taken  place,  that  it  is  a  matter  of  emulation  who  shall  show 
himself  the  most  ardent  phil-hellen,  that  for  the  mothers  of 
their  children  most  of  them  choose  wives  from  amongst  us, 
and  that  they  take  pride  in  having  Greek  things  about  rather 
than  native,  in  following  the  Greek  fashion  of  life,  whilst  our 
masters  of  the  fine  arts  and  other  branches  of  culture  now  resort 
to  them  in  greater  numbers  than  were  once  to  be  found  in  those 

quarters  they  specially  frequented  "  (Isoc.  109  =  Evag.  §§49,  50). 
Even  into  the  original  seats  of  the  Phoenicians  Hellenism  began  to 
intrude.     Evagoras  at  one  time  (about  386)  made  himself  master 
of  Tyre  (Isoc.  Evag.  §  62;  Diod.  xv.  2, 4).     His  grandson  Evagoras 
II.  is  found  as  governor  of  Sidon  for  the  Persian  king  349-346. 
(Babelon,  Perses  Achemenides,  p.  cxxii.;  cf.  Diod.  xvi.  46,  3). 

Abdashtart,  king  of  Sidon  (374-362  B.C.),  called  Straton 
by  the  Greeks,  had  already  entered  into  close  relations  with 
the  Greek  states,  and  imitated  the  Hellenic  princes  of  Cyprus 
(Athen.  xii.  531;  C.I. A.  ii.  86;  Corp.  inscr.  Sentit.  i.  114). 
The  Phoenician  colonists  in  Sardinia  purchased  or  imitated  the 
work  of  Greek  artists  (Furtwangler,  Antike  Gemmen,  iii.  109). 

3.  The  Carians  and  Lycians. — The  seats  of  the  Greeks  in 
the  East  touched  peoples  more  or  less  nearly  related  to  the 
Hellenic  stock,  with  native  traditions  not  so  far  remote  from 
those  of  the  Greeks  in  a  more  primitive  age,  the  Carians  and  the 

Lycians.  It  came  about  in  the  last  century  preceding  Alexander 
that  the  first  of  these  peoples  was  organized  as  a  strong  state 
under  native  princes,  the  line  founded  by  Hecatomnus  of  Mylasa. 
Hecatomnus  made  himself  master  of  Caria  in  the  first  decade  of 
the  4th  century,  but  it  was  under  his  son  Mausolus,  who  succeeded 

him  in  377-376  that  the  house  rose  to  its  zenith.  These  Carian 
princes  ruled  as  satraps  for  the  Great  King,  but  they  modelled 
themselves  upon  the  pattern  of  the  Greek  tyrant.  The  capital 
of  Mausolus  was  a  Greek  city,  Halicarnassus,  and  all  that  we 
can  still  trace  of  his  great  works  of  construction  and  adornment 
shows  conformity  to  the  pure  Hellenic  type.  His  famous 
sepulchre,  the  Mausoleum  (the  remains  of  it  are  now  in  the 
British  Museum),  was  a  monument  upon  which  the  most  eminent 
Greek  sculptors  of  the  time  worked  in  rivalry  (Plin.  N.H.  xxxvi. 
S>  §  3°;  Vitruv.  vii.  13).  His  court  gave  a  welcome  to  the  vagrant 
Greek  philosopher  (Diog.  Laert.  viii.  8,  §  87).  Even  the  Carian 
town  of  Mylasa  now  shows  the  forms  of  a  Greek  city  and  records 
its  public  decrees  in  Greek  (C.I.G.  2691  c,d,e= Michel  471). 

In  Lycia,  which  in  spite  of  "  the  son  of  Harpagus  "  and  King 
Pericles,  had  never  been  brought  under  one  man's  rule,  the  Greek 
influence  is  more  limited.  Here,  for  the  most  part  in  the  in- 

scriptions, the  native  language  maintains  itself  against  Greek. 
The  proper  names  are  (if  not  native)  mainly  Persian.  But  the 
Greek  language  makes  an  occasional  appearance;  Greek  names 
are  borne  by  others  beside  Pericles.  The  coins  are  Greek  in  type. 
And  above  all  the  monumental  remains  of  Lycia  show  strong 

Greek  influence,  especially  the  well-known  "  Nereid  Monument  " 
in  the  British  Museum,  whose  date  is  held  to  go  back  to  the 
5th  century  (Gardner,  Handbook  of  Gk.  Sculp,  p.  344). 

4.  South  Russia. — Hellenic  influences  continued  to  penetrate 
the  Scythian  peoples  from  the  Greek  colonies  of  the  Black  Sea, 
at  any  rate  in  the  matter  of  artistic  fabrication.     Our  evidence 
is  the  actual  objects  recovered  from  the  soil.     (See  SCYTHIA.) 

5.  Egypt. — From  the  time  of  Psammetichus  (d.  610  B.C.) 
Greek  mercenaries  had  been  used  to  prop  Pharaoh's  throne. 
At  the  same  time  Greek  merchants  had  begun  to  find  their  way 
up  the  Nile  and  even  to  the  Oases.     A  Greek  city  Naucratis  (q.v.) 
was  allowed  to  arise  at  the  Bolbitinic  mouth  of  the  Nile.     But 
the  racial  repugnance  to  the  Greek,  which  forbade  an  Egyptian 

even  to  eat  an  animal  which  had  been  carved  with  a  Greek's  knife 
(Hdt.  ii.  41 ) ,  probably  kept  the  soul  of  the  people  more  shut  against 
Hellenic  influences  than  was  that  of  the  other  races  of  the  East. 

6.  Macedonia. — In  Macedonia  the  native  chiefs  had  been 
attracted  by  the  rich  Hellenic  life  at  any  rate  from  the  beginning 

of  the  5th  century,  when  Alexander  I.,  surnamed  "  Phil-hellen," 
persuaded  the  judges  at  Olympia  that  the  Temenid  house  was 
of  good  Argive  descent   (Hdt.  v.   22).     And,  although   their 
enemies  might  stigmatize  them  as  barbarians,  the  Macedonian 
kings  maintained  that  they  were  not  Macedonians,  but  Greeks 

(cf.   avrjp  "EXXiji'  MaKfSoviav  wrapxos,  Hdt.  v.  20).      It  was  not 
probably  till  the  reorganization  of  the  kingdom  by  Archelaus 

(413-399)   that   Greek  culture  found  any  abundant  entrance 
into  Macedonia.     Now  all  that  was  most  brilliant  in  Greek 
literature  and  Greek  art  was  concentrated  in  the  court  of  Aegae; 
the  palace  was  decorated  by  Zeuxis;  Euripides  spent   there 
the  end  of  his  days.     From  that  time,  no  doubt,  a  certain  degree 
of  literary  culture  was  general  among  the  Macedonian  nobility; 
their  names  in   the   days  of   Philip   are  largely    Greek;   the 
Macedonian  service  was  full  of  men  from  the  Greek  cities  within 

Philip's  dominions.     The  values  recognized  at  the  court  would 
naturally  be  recognized  in  noble  families  generally,  and  Philip 
chose  Aristotle  to  be  the  educator  of  his  son.    How  far  the  country 
generally  may  be  regarded  as  Hellenized  is  a  problem  which 
involves  the  vexed  question  what  right  the  Macedonian  people 
itself  has  to  be  classed  among  the  Hellenes,  and  Macedonian 

to  be  considered  a  dialect  of  Greek.1    As  the  literary  and  official 
language,  Greek  alone  would  seem  to  have  had  any  status. 

1  See,  among  recent  writers,  on  one  side  Kaerst,  Gesch.  des  Hellenist. 
Zeitalters,  pp.  97  f.,  and  on  the  other  Beloch,  Griech.  Gesch.,  iii. 
Ii.]  1-9;  Kretschmer,  Einleitung  in  die  Gesch.  d.  griech.  Sprache, 
p.  283  f . ;  O.  Hoffmann,  Die  Makedonen,  ihre  Sprache  u.  ihr  Volkstum 

(1906). 
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7.  In  the  West:  the  Native  Races  of  Sicily. — Italy  and  the 
south  of  Gaul  had  not  remained  unaffected  by  the  neighbourhood 
of  the  Greek  colonies.  Under  the  rule  of  the  elder  and  younger 
Dionysius  in  the  4th  century,  the  hellenization  of  the  Sicels  in 
the  interior  of  Sicily  seems  to  have  become  complete  (Freeman, 

History  of  Sicily,  ii.  387,  388,  422-424;  Beloch,  Griech.  Gesch. 
iii.  [i.]  261). 

The  alphabets  used  by  the  various  Italian  races  from  the  sth 
century  were  directly  or  indirectly  learnt  from  the  Greeks. 
The  peoples  of  the  south  (Lucanians,  Bruttians,  Mamertines) 
show  a  Greek  principle  of  nomenclature  (Mommsen,  Unterital. 
Dialekt,  p.  240  f.).  The  Pythagorean  philosophy,  whose  seat 
was  in  southern  Italy,  won  adherents  among  the  native  chiefs 
(Cic.  Desenec.  12,  cf.  Dio  Chrys.  Oral.  Cor.  37,  §  24).  From  the 
Greeks  of  southern  Gaul  Hellenic  influences  penetrated  the  Celtic 
races  so  far  that  imitations  of  Greek  coins  were  struck  even  on 
the  coasts  of  the  Atlantic. 

II.  AFTER  ALEXANDER  THE  GREAT. — When  we  review 
generally  the  extent  to  which  Hellenism  had  penetrated  the 
outer  world  in  the  middle  of  the  4th  century  B.C.,  it  must  be 
admitted  that  it  had  not  seriously  affected  any  but  the  more 
primitive  races  which  dwelt  upon  the  borders  of  the  Hellenic 
lands,  and  here  it  would  seem,  with  the  doubtful  exception  of 
the  Macedonians,  to  have  been  an  affair  rather  of  the  courts 
than  of  the  life  of  the  people.  On  the  other  hand  it  must  be 
taken  into  account  that  Hellenism  had  as  yet  only  been  a  very 
short  while  in  the  world.  What  would  have  happened  had  it 
continued  to  depend  upon  its  spiritual  force  only  for  propagation 
we  cannot  say.  Everything  was  changed  when  by  the  conquests 

of  Alexander  (334-323)  it  suddenly  rose  to  material  supremacy 
in  all  the  East  as  far  as  India,  and  when  cities  of  Greek  speech 
and  constitution  were  planted  by  the  might  of  kings  at  all  the 
cardinal  points  of  intercourse  within  those  lands.  The  values 
honoured  by  the  rulers  of  the  world  must  naturally  impress 
themselves  upon  the  subject  multitudes.  The  Macedonian 
chiefs  found  their  pride  in  being  champions  of  Hellenism.  Of 
Alexander  there  is  no  need  to  speak.  The  courts  of  his  successors 
in  Asia  Minor,  Syria  and  Egypt  were  Greek  in  language  and 
atmosphere.  All  kings  liked  to  win  the  good  word  of  the  Greeks 
by  munificence  bestowed  upon  Greek  cities  and  Greek  institutions. 
All  of  them  in  some  degree  patronized  Greek  art  and  letters, 
and  some  sought  fame  for  themselves  as  authors.  Even  the 
barbarian  courts,  their  neighbours  or  vassals,  were  swayed 

by  the  dominant  fashion  to  imitation.  'But  by  the  courts  alone 
Hellenism  could  never  have  been  propagated  far.  Greek  culture 
had  been  the  product  of  the  city-state,  and  Hellenism  could  not 
be  dissevered  from  the  city.  It  was  upon  the  system  of  Greek 
and  Macedonian  cities,  planted  by  Alexander  and  his  successors, 
that  their  work  rested,  and  though  their  dynasties  crumbled, 
their  work  remained.  Rome,  when  it  stepped  into  their  place, 
did  no  more  than  safeguard  its  continuance;  in  the  East 
Rome  acted  as  a  Hellenistic  power,  and  if,  when  the  legions  had 

thundered  past,  the  brooding  East  "  plunged  in  thought  again," 
that  thought  was  largely  directed  by  the  Greek  schoolmaster  who 

followed  in  the  legions'  train.  From  our  present  point  of  view 
we  may  therefore  regard  this  work  of  Hellenism  as  one  continuous 
process,  initiated  by  the  Macedonians  and  carried  on  under 
Roman  protection,  and  ask  in  the  first  place  what  the  institution 
of  a  Greek  city  implied. 

The  Character  of  the  New  Greek  Cities. — The  citizen  bodies 
at  the  outset  were  really  of  Greek  or  Macedonian  blood — soldiers 
who  had  served  in  the  royal  armies,  or  men  attracted  from  the 
older  Greek  cities  to  the  new  lands  thrown  open  to  commerce. 
To  fix  their  European  soldiery  upon  the  new  soil  was  an  obvious 
necessity  for  the  Macedonian  chiefs  who  had  set  up  kingdoms 
among  the  barbarians,  and  the  lots  of  the  veterans  (except  in 
Egypt)  were  naturally  attached  to  various  urban  centres.  The 
cities,  of  course,  drew  in  numbers  beside  of  the  people  of  the 
land;  Alexander  is  specially  said  to  have  incorporated  large 
bodies  of  natives  in  some  of  the  new  cities  of  the  Eastern  provinces 
(Arr.  iv.  4,  i;  Diod.  xvii.  83,  2;  Curtius  ix.  10,  7).  It  may 

generally  be  taken  for  granted  that  the  lower  strata  of  the  city- 

populations  was  mainly  native;  to  be  included  in  the  city 
population  was  not,  however,  to  be  included  in  the  citizen  body, 
and  it  remains  a  question  how  far  the  latter  admitted  members 
of  other  than  European  origin  (Beloch  iii.  [i.]  414).  The 
statements,  for  instance,  of  Josephus  that  the  Jews  were  given 
full  citizen  rights  in  the  new  foundations  are  probably  false 
(Willrich,  Juden  und  Griechen  vor  der  makkabaischen  Erhebung, 

1895,  p.  19  f.).  The  social  organization  of  the  citizen-body 
conformed  to  the  regular  Hellenic  type  with  a  division  into 
phylae  and,  in  Egypt,  at  any  rate,  into  demi  (Liban.  Or.  xix. 
62;  Satyrus,  frag.  2i=F.H.G.  iii.  164;  Sir  W.  M.  Ramsay, 
Cities  and  Bishoprics,  i.  60;  Kenyon,  Archiv  f.  Papyr.  ii.  74; 
Jonguet,  Bull.  corr.  hell,  xxi.,  1897,  184  f.;  Liebenam,  Stddte- 
•aerwaltung,  220  f.).  The  cities  appear  equally  Hellenic  in 
their  political  organs  and  functions  with  boule  and  demos  and 
popularly  elected  magistrates.  Life  was  filled  with  the  universal 
Hellenic  interests,  which  centred  in  the  gymnasium  and  the 
religious  festivals,  these  last  including,  of  course,  not  only  athletic 
contests  but  performances  of  the  classical  dramas  or  later 
imitations  of  them.  The  wandering  sophist  and  rhetorician 
would  find  a  hearing  no  less  than  the  musical  artist.  The 
language  of  the  upper  classes  was  Greek;  and  the  material 
background  of  building  and  decoration,  of  dress  and  furniture, 
was  of  Greek  design.  A  greater  regularity  in  the  street-plans 
seems  to  have  distinguished  the  new  cities  from  the  older  slowly 
grown  cities  of  the  Greek  lands,  just  as  it  distinguishes  the  cities 
of  the  New  World  to-day  from  those  of  Europe.  Alexandria 
and  Antioch  were  both  traversed  from  end  to  end  by  one  long 
straight  street,  crossed  by  shorter  ones  at  right  angles;  Nicaea 
was  a  square  from  the  centre  of  which  all  the  four  gates  could 
be  seen  at  the  ends  of  the  intersecting  thoroughfares  (Strabo 
xii.  565);  similar  characteristics  are  noted  in  the  rebuilt  Smyrna 
(ib.  xiv.  646). 

Sometimes  the  Greek  city  was  not  an  absolutely  new  founda- 
tion, but  an  old  Oriental  city,  re-colonized  and  transformed. 

And  in  such  cases  the  old  name  was  often  replaced  by  a  Greek 
one.  Thus  Celaenae  in  Phrygia  became  Apamea;  Haleb 
(Aleppo)  in  Syria  became  Beroea;  Nisibis  in  Mesopotamia, 
Antioch;  Rhagae  (Rai)  in  Media,  Europus.  In  some  cases 
the  old  name  was  left  unchallenged,  e.g.  Thyatira,  Damascus 
and  Samaria.  Even  where  there  was  no  new  foundation  the 

older  cities  of  Phoenicia  and  Syria  became  transformed  from 
the  overwhelming  prestige  of  Hellenic  culture.  In  Tyre  and 
Sidon,  no  less  than  in  Antioch  or  Alexandria,  Greek  literature 
and  philosophy  were  seriously  cultivated,  as  we  may  see  by  the 
great  names  which  they  contributed.  The  process  by  which 
Hellenism  thus  leavened  an  older  city  we  may  trace  with  peculiar 
vividness  in  the  case  of  Jerusalem;  we  see  there  the  younger 
generation  captivated  by  its  ideals,  the  appearance  of  gymnasium 
and  theatre,  the  eager  adoption  of  Greek  political  forms  (i 
Mace.  i.  13  f.;  2  Mace.  4.,  10  f.). 

A.  Characteristics  of  Hellenism  after  Alexander. — To  the  number 
of  Greek  city-states  existing  before  Alexander  were  now  therefore 
added  those  which  extended  Hellas  as  far  as  India.  With  the 
enormous  extension  of  Greek  territory  a  great  shifting  took  place 
in  the  old  centres  of  gravity.  What  changes  in  the  character 
of  Greek  culture  did  the  new  conditions  of  the  world  bring 

about  ? 
Hellenism  had  been  the  product  of  the  free  life  of  the  Greek 

city-state,  and  after  Chaeronea  the  great  days  of  the  city-state 
were   past.     Not   that   all    liberty   was   everywhere      a  v   „ 
extinguished.     Under  Alexander  himself  the   Greek      ment. 
states   were   restive,   and   Aetolia   unsubdued;   and, 

with  the  break-up  of  the  empire  at  Alexander's  death,  there 
was  once  more  scope  for  the  action  of  the  individual  cities  among 
the  rival  great  powers.     In  the  history  of  the  next  two  or  three 
centuries  the  cities  are  by  no  means  ciphers.     Rhodes  takes 
a  great  part  in  Weltpolitik,  as  a  sovereign  ally  of  one  or  other 
of  the  royal  courts.     In  Greece  itself  the  overlordship  to  which 
the  Macedonian  king  aspires  is  imperfect  in  extent  and  only 
maintained   to   that   extent   by   continual   wars.     The    Greek 
states  on  their  side  show  that  they  are  capable  even  of  progressive 
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political  development,  the  needs  of  the  time  being  met  by  the 
federal  system,  by  larger  unions  of  equal  members  than  the 
leading  cities  of  the  past  would  have  tolerated,  with  their 
extreme  unwillingness  to  forego  the  least  shred  of  sovereign 

independence.  The  Achaean  and  Aetolian  Leagues  are  inde- 
pendent powers,  which  the  Macedonian  can  indeed  check  by 

garrisons  in  Corinth,  Chalcis  and  elsewhere,  but  which  keep  a 
field  clear  for  Hellenic  freedom  within  their  borders.  Sparta 
also  is  a  power  which  can  cross  swords  with  the  Macedonian 
king,  and  Cleomenes  III.  aspires  to  unite  the  Peloponnesus 
under  his  headship.  As  to  the  cities  outside  Greece,  within 
or  around  the  royal  realms,  Seleucid,  Ptolemaic  or  Attalid,  their 

degree  of  freedom  probably  differed  widely  according  to  circum- 
stances. At  one  end  of  the  scale,  cities  of  old  renown,  e.g. 

Lampsacus  or  Smyrna,  could  still  make  good  their  independence 
against  Antiochus  III.  at  the  beginning  of  the  2nd  century  B.C. 
At  the  other  end  of  the  scale  the  cities  which  were  royal  capitals, 
e.g.  Alexandria,  Antioch  and  Pergamum,  were  normally  controlled 
altogether  by  royal  nominees.  At  Pergamum  indeed  and  (at 

any  rate  after  Antiochus  IV.)  at  Antioch,  forms  of  self-govern- 
ment subsisted  upon  which,  of  course,  the  court  had  its  hand, 

whilst  at  Alexandria  even  such  forms  were  wanting.  Between 
the  two  extremes  there  was  variation  not  only  between  city 
and  city,  but,  no  doubt,  in  one  and  the  same  city  at  different 
times.  In  Syria  the  independent  action  of  the  cities  greatly 
increased  during  the  last  weakness  of  the  Seleucid  monarchy. 
With  the  extension  of  the  single  strong  rule  of  Rome  over  this 
Hellenistic  world,  the  conditions  were  changed.  Just  as  the 
Macedonian  conquest,  whilst  increasing  the  domain  of  Greek 
culture,  had  straitened  Greek  liberty,  so  Rome,  whilst  bringing 
Hellenism  finally  into  secure  possession  of  the  nearer  East, 
extinguished  Greek  freedom  altogether.  Even  now  the  old 
forms  were  long  religiously  respected.  Formally,  the  most 
illustrious  Greek  states,  Athens,  for  instance,  or  Marseilles,  or 
Rhodes,  were  not  subjects  of  Rome,  but  free  allies.  Even  in 

the  case  of  civitates  stipendiariae  (tribute-paying  states) ,  municipal 
autonomy,  subject  indeed  to  interference  on  the  part  of  the 
Roman  governor,  was  allowed  to  go  on.  Boute  and  demos  long 

continued  to  function.  The  old  catchword,  "  autonomy  of  the 
Hellens,"  was  still  heard  and  indeed  was  solemnly  proclaimed 
by  Nero  at  the  Isthmian  games  of  A.D.  67.  But  during  the  first 
centuries  of  the  Christian  era,  this  municipal  autonomy,  by  a 
process  which  can  only  be  imperfectly  traced  in  detail,  decayed. 
The  demos  first  sank  into  political  annihilation  and  the  council, 

no  longer  popularly  elected  but  an  aristocratic  order,  concen- 
trated the  whole  administration  in  its  hands.  By  the  end  of 

the  2nd  century  A.D.,  claims  made  by  the  imperial  government 
upon  the  municipal  senate  are  more  and  more  changing  member- 

ship of  the  order  from  an  honour  into  an  intolerable  burden; 
and  financial  disorganization  is  calling  on  imperial  officials  in 
one  place  after  another  to  undertake  the  business  of  government. 
After  Diocletian  and  under  the  Eastern  Empire  the  Greek  world 
is  organized  on  the  principles  of  a  vast  bureaucracy. 

With  this  long  process  of  political  decline  from  Alexander  to 
Diocletian  correspond  the  inner  changes  in  the  temper  of  the 

Hellenic  and  Hellenistic  peoples.  There  were,  of  course, 

changes,  marked  differences  between  one  region  and  another. 
But  certain  general  characteristics  distinguished  at 

once  Greek  society  after  the  Macedonian  conquests  from  the 
society  of  the  earlier  age.  When  the  vast  field  of  the  East  was 
opened  to  Hellenic  enterprise  and  the  bullion  of  its  treasuries 
flung  abroad,  fortunes  were  made  on  a  scale  before  unparalleled. 
A  new  standard  of  sumptuousness  and  splendour  was  set  up  in 
the  richest  stratum  of  society.  This  material  elaboration  of 
life  was  furthered  by  the  existence  of  Hellenistic  courts,  where 
the  great  ministers  amassed  fabulous  riches  (e.g.  Dionysius, 
the  state  secretary  of  Antiochus  IV.,  Polyb.  xxxi.  3,  16;  Hermias, 
the  chief  minister  of  Seleucus  III.,  and  Antiochus  III.,  Polyb. 
v.  50.  2;  cf.  Plutarch,  Agis  o),  and  of  huge  cities  like  Alexandria, 
Antioch  and  the  enlarged  Ephesus.  It  is  significant  that  whereas 
the  earlier  Greeks  had  used  precious  stones  only  as  a  medium 

for  the  engraver's  art,  unengraven  gems,  valuable  for  their 

<ure. 

mere  material,  now  came  to  be  used  in  profusion  for  adornment. 
Already  before  Alexander  pan-hellenic  feeling  had  in  various 
ways  overridden  the  internal  divisions  of  the  Greek  race,  but 
now,  with  the  vast  mingling  of  Greeks  of  all  sorts  in  the  newly- 
conquered  lands,  a  generalized  Greek  culture  in  which  the  old 
local  characteristics  were  merged,  came  to  overspread  the  world. 
The  gradual  supersession  of  the  old  dialects  by  the  Koine  the 
common  speech  of  the  Greeks,  a  modification  of  the  Attic  idiom 
coloured  by  Ionic,  was  one  obvious  sign  of  the  new  order  of  things 
(see  GREEK  LANGUAGE). 

In  its  artistic,  its  literary,  its  spiritual  products  the  age  after 
Alexander  gave  evidence  of  the  change.  In  no  department  did 
activity  immediately  stop;  but  the  old  freshness  and 
creative  exuberance  was  gone.  Artistic  pleasure, 
grown  less  delicate,  required  the  stimulus  of  a  more 
sensational  effect  or  a  more  striking  realism,  as  we 
may  see  by  the  Pergamene  and  Rhodian  schools  of  sculpture, 
by  the  bas-reliefs  with  the  genre  subjects  drawn  from  the  life 
of  the  countryside,  or,  in  literature  by  the  sort  of  historical 
writing  which  became  popular  with  Cleitarchus  and  Duris,  by 
the  studied  emotional  or  rhetorical  point  of  Callimachus,  and 
by  the  portrayal  of  country  life  in  Theocritus.  At  the  same  time, 
artists  and  men  of  letters  were  now  addressing  themselves  in 
most  cases,  not  to  their  fellow-citizens  in  a  free  city,  but  to  kings 
and  courtiers,  or  the  educated  class  generally  of  the  Greek  world. 
In  those  departments  of  intellectual  activity  which  demand 
no  high  ideal  faculty,  in  the  study  of  the  world  of  fact,  the 
centuries  immediately  following  Alexander  witnessed  notable 
advance.  Scientific  research  might  prosper,  just  as  poetry 
withered,  under  the  patronage  of  kings,  and  such  research  had 
now  a  vast  amount  of  new  material  at  its  disposal  and  could 
profit  by  the  old  Babylonian  and  Egyptian  traditions.  The 
medical  schools,  especially  that  of  Alexandria,  really  enlarged 
knowledge  of  the  animal  frame.  Knowledge  of  the  earth  gained 
immensely  by  the  Macedonian  conquests.  The  literary  schools 
of  Alexandria  and  Pergamum  built  up  grammatical  science, 
and  brought  literary  and  artistic  criticism  to  a  fine  point.  If 
indeed  the  earlier  ages  had  been  those  of  creative  and  spontaneous 
life,  the  Hellenistic  age  was  that  of  conscious  criticism  and 
book-learning.  The  classical  products  were  registered,  studied, 
assorted  and  commented  upon.  Men  travelled  and  read  more. 
Books  were  in  demand  and  were  multiplied.  Libraries  became  a 
feature  of  the  age,  the  kings  leading  the  way  as  collectors,  of 
books,  especially  the  rival  dynasties  of  Egypt  and  Pergamum. 
The  library  attached  to  the  Museum  at  Alexandria  is  said  to 
have  contained  at  the  time  of  its  destruction  in  47  B.C.  as  many 
as  700,000  rolls  (Aul.  Cell.  vi.  17.  3).  Even  smaller  cities,  like 
Aphrodisias  in  Caria,  had  public  libraries  for  the  instruction  of 
their  youth  (Le  Bas,  III.  No.  1618). 

With  the  general  decay  of  ancient  civilization  under  the 
Roman  empire,  even  scientific  research  ceased,  and  though  there 
were  literary  revivals,  like  that  connected  with  the  new  Atticism 
under  the  Antonine  emperors,  these  were  mainly  imitative  and 
artificial,  and  even  learning  became  at  last  under  the  Byzantine 
emperors  a  jejune  and  formal  tradition  (see  GREEK  LITERATURE). 

The  diffusion  of  the  Greek  race  far  from  the  former  centres  of 

its  life,  the  mingling  of  citizens  of  many  cities,  the  close  contact 

between  Greek  and  barbarian  in  the  conquered  lands  — 

all  this  had  made  the  old  sanctions  of  civic  religion   Kelilc>0.?ll and  civic  morality  of  less  account  than  ever.     New   Sophy. 
guides  of  life  were  needed.     The  Stoic  philosophy,  with 
its  cosmopolitan  note,  its  fixed  dogmas  and  plain  ethical  precepts, 
came  into  the  world  at  the  time  of  the  Macedonian  conquests  to 
meet  the  needs  of  the  new  age.     Its  ideas  became  popular  among 
ordinary  men  as  the  older  philosophies  had  never  been.     The 
Stoic  or  Cynic  preacher,  attacking  theways  of  society,  in  pungent, 
often  coarse,  phrase,  became  a  familiar  figure  of  the  Greek 
market-place  (P.  Wendland,  Beitrdge  zur  Gesch.  d.  griech.  Philo- sophic, 1895). 

Although  the  cults  of  the  old  Greek  deities  in  the  new  cities, 
with  their  splendid  apparatus  of  festivals  and  sacrifice  might  still 
hold  the  multitude,  men  turned  ever  in  large  numbers  to  alien 
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religions,  felt  as  more  potent  because  strange,  and  the  various  gods 
of  Egypt  and  the  East  began  to  find  larger  entrance  in  the  Greek 
world.  Even  in  the  old  Greek  religion  before  Alexander  there  had 
been  large  elements  of  foreign  origin,  and  that  the  Greeks  should 
now  do  honour  to  the  gods  of  the  lands  into  which  they  came,  as 

we  find  the  Cilician  and  Syrian  Greeks  doing  to  Baal-tars  and  Baal- 
marcod  and  the  Egyptian  Greeks  to  the  gods  of  Egypt,  was  only 
in  accordance  with  the  primitive  way  of  thinking.  But  it  was  a 
sign  of  the  times  when  Serapis  and  Isis,  Osiris  and  Anubis  began 
to  take  place  among  the  popular  deities  in  the  old  Greek  lands. 
The  origin  of  the  cult  of  Serapis,  which  Ptolemy  I.  found,  or 
established,  in  Egypt  is  disputed;  the  familiar  type  of  the  god  is 
the  invention  of  a  Greek  artist,  but  the  name  and  religion  came 
from  somewhere  in  the  East  (see  discussion  under  SERAPIS). 
Before  the  end  of  the  and  century  B.C.  there  were  temples  of 
Serapis  in  Athens,  Rhodes,  Delos  and  Orchomenos  in  Boeotia. 
Under  the  Roman  empire  the  cult  of  Isis,  now  furnished  with  an 
official  priesthood  and  elaborate  ritual,  became  really  popular  in 
the  Hellenistic  world.  King  Asoka  in  the  3rd  century  B.C.  sent 
Buddhist  missionaries  from  India  to  the  Mediterranean  lands; 
their  preaching  has,  it  is  true,  left  little  or  no  trace  in  our  Western 
records.  But  other  religions  of  Oriental  origin  penetrated  far, 
the  worship  of  the  Phrygian  Great  Mother,  and  in  the  2nd 
century  A.D.  the  religion  of  the  Mithras  (Lafaye,  Culte  des 

divinites  alexandrines,  1884;  Roscher,  articles  "  Anubis,"  "  Isis," 
&c.;  F.  Cumont,  Mysteres  de  Mithra,  Eng.  trans.,  1903;  Les 
Religions  orientales  dans  le  paganisme  remain,  1906). 

The  Jews,  too,  by  the  time  of  Christ  were  finding  in  many 
quarters  an  open  door.  Besides  those  who  were  ready  to  go  the 
whole  length  and  accept  circumcision,  numbers  adopted  particular 
Jewish  practices,  observing  the  Sabbath,  for  instance,  or  turned 
from  polytheism  to  the  doctrine  of  the  One  God.  The  synagogues 
in  the  Gentile  cities  had  generally  attached  to  them,  in  more  or 

less  close  connexion  a  multitude  of  those  "  who  feared  God  "  and 
frequented  the  services  (Schurer,  Gesch.  d.  jiid.  Volks,  iii.  102- 
135). 
Among  the  religions  which  penetrated  the  Hellenistic  world 

from  an  Eastern  source,  one  ultimately  overpowered  all  the  rest 
and  made  that  world  its  own.  The  inter-action  of 
Christianity  and  Hellenism  opens  large  fields  of  inquiry. 
The  teaching  of  Christ  Himself  contained,  as  it  is  given 

to  us,  no  Hellenic  element;  so  far  as  He  built  with  older  material, 
that  material  was  exclusively  the  sacred  tradition  of  Israel.  So 
soon,  however,  as  the  Gospel  was  carried  in  Greek  to  Greeks, 
Hellenic  elements  began  to  enter  into  it,  in  the  writings,  for 

instance,  of  St  Paul,  the  appeal  to  what  "  nature  "  teaches  would 
be  generally  admitted  to  be  the  adoption  of  a  Greek  mode  of 
thought.  It  was,  of  course,  impossible  that  speaking  in  Greek 
and  living  among  Greeks,  Christians  should  not  to  some  extent 
use  current  conceptions  for  the  expression  of  their  faith.  There 
was,  at  the  same  time,  in  the  early  Church  a  powerful  current  of 
feeling  hostile  to  Greek  culture,  to  the  wisdom  of  the  world. 
What  the  attitude  of  the  New  People  should  be  to  it,  whether  it 
was  all  bad,  or  whether  there  were  good  things  in  it  which 
Christians  should  appropriate,  was  a  vital  question  that  always 
confronted  them.  The  great  Christian  School  of  Alexandria  re- 

presented by  Clement  and  Origen  effected  a  durable  alliance 
between  Greek  education  and  Christian  doctrine.  In  proportion 
as  the  Christian  Church  had  to  go  deeper  into  metaphysics  in  the 
formulation  of  its  belief  as  to  God,  as  to  Christ,  as  to  the  soul,  the 
Greek  philosophical  terminology,  which  was  the  only  vehicle  then 
available  for  precise  thought,  had  to  become  more  and  more  an 
essential  part  of  Christianity.  At  the  same  time  Christian  ethics 
incorporated  much  of  the  current  popular  philosophy,  especially 
large  Stoical  elements.  In  this  way  the  Church  itself,  as  we  shall 
see,  became  a  propagator  of  Hellenism  (see  Hatch,  Hibbert 

Lectures,  1888;  Wendland,  "  Christentum  u.  Hellenismus " 
in  Neue  Jahrb.  f.  kl.  Alt.  ix.  1902,  p.  i  f.;  and  Die  hellenistisch- 
romische  Kultur  in  ihren  Beziehungen  zu  Judentum  u.  Christentum, 
1907). 

B.  Effect  upon  non-Hellenic  Peoples. — Hellenism  secured  by  the 

Macedonian  conquest  points  d'appui  from  the  Mediterranean  to 

Christi- 
anity. 

Greek cities. 

India,  and  brought  the  system  of  commerce  and  intercourse  into 
Greek  hands.  What  effect  did  it  produce  in  these  various 
countries?  What  effect  again  in  the  lands  of  the  West  which  fell 
under  the  sway  of  Rome? 

(i.)  India. — In  India  (including  the  valleys  of  the  Kabul  and 
its  northern  tributaries,  then  inhabited  by  an  Indian,  not,  as 
now,  by  an  Iranian,  population)  Alexander  planted 

a  number  of  Greek  towns.  Alexandria  "  under  the 
Caucasus  "  commanded  the  road  from  Bactria  over 
the  Hindu-Kush;  it  lay  somewhere  among  the  hills  to  the  north 
of  Kabul,  perhaps  at  Opian  near  Charikar  (MacCrindle,  Ancient 

India,  p.  87,  note  4);  that  it  is  the  city  meant  by  "  Alasadda 
the  capital  of  the  Yona  (Greek)  country  "  in  the  Buddhist 
Mahavanso,  as  is  generally  affirmed,  seems  doubtful  (Tarn, 
loc.  cit.  below,  p.  269,  note  7).  We  hear  of  a  Nicaea  in  the  Kabul 
valley  itself  (near  Jalalabad?),  another  Nicaea  on  the  Hydaspes 
(Jhelum)  where  Alexander  crossed  it,  with  Bucephala  (see 
BUCEPHALUS)  opposite,  a  city  (unnamed)  on  the  Acesines 
(Chenab)  (Arr.  vi.  29,  3),  and  a  series  of  foundations  strung  along 
the  Indus  to  the  sea.  Soon  after  321,  Macedonian  supremacy 
beyond  the  Indus  collapsed  before  the  advance  of  the  native 
Maurya  dynasty,  and  about  303  even  large  districts  west  of  the 
Indus  were  ceded  by  Seleucus.  But  the  chapter  of  Greek  rule 
in  India  was  not  yet  closed.  The  Maurya  dynasty  broke  up  about 
180  B.C.,  and  at  the  same  time  the  Greek  rulers  of  Bactria  began 
to  lead  expeditions  across  the  Hindu-Kush.  Menander  in  the 
middle  of  the  2nd  century  B.C.  extended  his  rule  from  the  Hindu- 

Kush  to  the  Ganges.  Then  "  Scythian  "  peoples  from  central 
Asia,  Sakas  and  Yue-chi,  having  conquered  Bactria,  gradually 
squeezed  within  ever-narrowing  limits  the  Greek  power  in  India. 
The  last  Greek  prince,  Hermaeus,  seems  to  have  succumbed 

about  30  B.C.  It  was  just  at  this  time  that  the  Graeco-Roman 
world  of  the  West  was  consolidated  as  the  Roman  Empire,  and, 
though  Greek  rule  in  India  had  disappeared,  active  commercial 
intercourse  went  on  between  India  and  the  Hellenistic  lands. 

How  far,  through  these  changes,  did  the  Greek  population  settled 
by  Alexander  or  his  successors  in  India  maintain  their  distinctive 
character?  What  influence  did  Hellenism  during  the  centuries 
in  which  it  was  in  contact  with  India  exert  upon  the  native 
mind?  Only  extremely  qualified  answers  can  be  given  to  these 
questions.  Capital  data  are  possibly  waiting  there  under 

ground — the  Kabul  valley  for  instance  is  almost  virgin  soil  for 
the  archaeologist — and  any  conclusion  we  can  arrive  at  is  merely 
provisional.  If  certain  statements  of  classical  authors  were 
true,  Hellenism  in  India  flourished  exceedingly.  But  the  phil- 

hellenic Brahmins  in  Philostratus'  life  of  Apollonius  had  no  exist- 
ence outside  the  world  of  romance,  and  the  statement  of  Dio 

Chrysostom  that  the  Indians  were  familiar  with  Homer  in  their 

own  tongue  (Or.  liii.  6)  is  a  traveller's  tale.  India,  the  sceptical 
observe,  has  yielded  no  Greek  inscription,  except,  of  course,  on 

the  coins  of  the  Greek  kings  and  their  Scythian  rivals  and  suc- 
cessors. To  what  extent  can  it  be  inferred  from  legends  on  coins 

that  Greek  was  a  living  speech  in  India  ?  Perhaps  to  no  large 
extent  outside  the  Greek  courts.  The  fact,  however,  that  the 
Greek  character  was  still  used  on  coins  for  two  centuries  after  the 
last  Greek  dynasty  had  come  to  an  end  shows  that  the  language 
had  a  prestige  in  India  which  any  theory,  to  be  plausible,  must 
account  for.  If  we  argue  by  probability  from  what  we  know 
of  the  conditions,  we  have  to  consider  that  the  Greek  rule  in 
India  was  all  through  fighting  for  existence,  .and  can  have  had 

"  little  time  or  energy  left  for  such  things  as  art,  science  and 
literature  "  (Tarn,  loc.  cit.  p.  292),  and  it  is  pointed  out  that  a 
casual  reference  to  the  Greeks  in  an  Indian  work  contemporary 

with  Menander  characterizes  them  as  "  viciously  valiant  Yonas." 
How  long  is  it  probable  that  Greek  colonies  planted  in  the  midst 
of  alien  races  would  have  remained  distinct?  Mr  Tarn  builds 

much  upon  the  fact  that  the  descendants  of  the  Greek  Branchidae 
settled  by  Xerxes  in  central  Asia  had  become  bilingual  in  six 
generations  (Curt.  vii.  5,  29).  But  the  Greek  race  before 
Alexander  had  not  its  later  prestige,  and  we  must  consider  such 
a  sentiment  as  leads  the  Eurasian  to-day  to  cling  to  his  Western 
parentage,  so  that  the  instance  of  the  Branchidae  cannot  be 
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Greek 

used  straight  away  for  the  time  after  Alexander.  Certainly, 
had  the  Greek  colonies  in  India  been  active  political  bodies,  we 
could  hardly  have  failed  to  find  some  trace  of  them,  in  civic 
architecture  or  in  inscriptions,  by  this  time.  Perhaps  we  should 
rather  think  of  them  as  resembling  the  Greeks  found  to-day 
dispersed  over  the  nearer  East  with  interests  mainly  commercial, 
easily  assimilating  themselves  to  their  environment.  A  notice 
derived  from  Agatharchides  (about  140  B.C.)  possibly  refers  to 
the  activity  of  these  Indian  Greeks  in  the  sea-borne  trade  of  the 
Indian  Ocean  (Mtiller,  Geog.  Graeci  min.  i.  p.  191;  cf.  Diod. 
iii.  47.  9).  As  to  what  India  derived  from  Greece  there  has  been 
a  good  deal  of  erudite  debate.  That  the  Indian  drama  took 
its  origin  from  the  Greek  is  still  maintained  by  scime  scholars, 
though  hardly  proved.  There  is  no  doubt  that  Indian  astronomy 
shows  marked  Hellenic  features,  including  actual  Greek  words 
borrowed.  But  by  far  the  most  signal  borrowing  is  in  the  sphere 

of  art.  The  stream  of  Buddhist  art  which  went  out 

eastwards  across  Asia  had  its  rise  in  North-West  India, 
and  the  remains  of  architecture  and  sculpture  un- 

earthed in  this  region  enable  us  to  trace  its  development  back  to 
pure  Greek  types.  It  remains,  of  course,  a  question  whether 
the  tradition  was  transmitted  by  the  Greek  dynasties  from 
Bactria  or  by  intercourse  with  the  Roman  empire;  the  latter 
seems  now  almost  certain;  but  the  fact  of  the  influence  is  equally 
striking  on  either  theory.  How  far  to  the  east  the  distinctive 
influence  of  Greece  went  is  shown  by  the  seal-impressions  with 
Athena  and  Eros  types  found  by  Dr  Stein  in  the  buried  cities  of 
Khotan  (Sand-buried  Ruins  of  Khotan,  p.  396),  and  according  to 
Mr  E.  B.  Havell,  there  exist  "  paintings  treasured  as  the  most 
precious  relics  and  rarely  shown  to  Europeans,  which  closely 
resemble  the  Graeco-Buddhist  art  of  India  "  in  some  of  the  oldest 
temples  of  Japan  (Studio,  vol.  xxvii.  1903,  p.  26). 

See  A.  A.  Macdonell,  History  of  Sanskrit  Literature  (1900)  p.  41 1  f., 
and  the  references  on  p.  452 ;  V.  A.  Smith,  Early  History  of  India 
(1904);  Griinwedel,  Buddhist  Art  in  India  (Eng.  trans.,  edited  by 

Dr  Burgess,  1901);  W.  W.  Tarn,  "  Notes  on  Hellenism  in  Bactria 
and  India"  in  Journ.  of  Hell.  Studies,  xxii.  (1902);  Foucher, 
L'Art  greco-bouddhique  du  Gandhdra  (1905). 

(ii.)  Iran  and  Babylonia. — The  colonizing  activity  of  Alexander 
and  his  successors  found  a  large  field  in  Iran  where,  up  till  his 

time,  hardly  any  walled  towns  seem  to  have  existed. 
Cities  now  arose  in  all  its  provinces,  superseding  in 
many  cases  native  market  places  and  villages,  and 

holding  the  vantage-points  of  commerce.  Media,  Polybius  says, 
was  defended  by  a  chain  of  Greek  cities  from  barbarian  incursion 
(x.  27.  3);  in  the  neighbourhood  of  Teheran  seem  to  have  stood 
Heraclea  and  Europus.  In  Eastern  Iran  the  cities  which  are 
its  chief  places  to-day  then  bore  Greek  names,  and  looked  upon 
Alexander  or  some  other  Hellenic  prince  as  their  founder. 
Khojend,  Herat,  Kandahar  were  Alexandrias,  Merv  was  an 
Alexandria  till  it  changed  that  name  for  Antioch.  When  the 
farther  provinces  broke  away  under  independent  Greek  kings, 
a  Eucratidea  and  a  Demetrias  attested  their  glory.  Even  in  a 
town  definitely  barbarian  like  Syrinca  in  209  B.C.  there  was  a 
resident  mercantile  community  of  Greeks  (Polyb.  x.  31).  The 
bulk  of  Greek  historical  literature  having  perished,  and  in  the 
absence  of  both  archaeological  data  from  Iran,  we  can  only 
speculate  on  the  inner  life  of  these  Greek  cities  under  a  strange 
sky.  One  precious  document  is  the  decree  of  Antioch  in  Persis 
(about  206  B.C.)  cited  in  a  recently  discovered  inscription  (Kern, 
Insc/ir.  v.  Magnesia,  No.  61;  Dittenberger,  Orient,  gr.  Inscr.  i. 
No.  233).  This  shows  us  the  normal  organs  of  a  Greek  city, 
boule,  ecclesia,  prylaneis,  &c.,  in  full  working,  with  the  annual 
election  of  magistrates,  and  ordinary  forms  of  public  action. 
But  more  than  this,  it  throws  a  remarkable  light  upon  the 
solidarity  of  the  Hellenic  Dispersion.  The  citizen  body  had  been 
increased  some  generations  before  by  colonists  from  Magnesia-on- 
Meander  sent  at  the  invitation  of  Antiochus  I.  The  Magnesians 
are  instigated  by  pan-hellenic  enthusiasm.  And  we  see  a  brisk 
diplomatic  intercourse  between  the  scattered  Greek  cities  going 
on.  It  is  especially  the  local  religious  festivals  which  bind  them 
together.  Antioch  in  Persis,  of  course,  sends  athletes  to  the  great 
games  of  Greece,  but  in  this  decree  it  determines  to  take  part  in 

Qnet 
cities. 

the  new  festival  being  started  in  honour  of  Artemis  at  Magnesia. 
The  loyalty,  too,  expressed  towards  the  Seleucid  king  implies 
a  predominant  interest  in  pan-hellenic  unity,  natural  in  colonies- 
isolated  among  barbarians.  A  list  is  given  (fragmentary)  of 
other  Greek  cities  in  Babylonia  and  beyond  from  which  similar 
decrees  had  come. 

In  the  middle  of  the  3rd  century  B.C.  Bactria  and  Sogdiana 
broke  away  from  the  Seleucid  empire;  independent  Greek  kings 
reigned  there  till  the  country  was  conquered  by 
nomads  from  Central  Asia  (Sacae  and  Yue-chi)  a 
century  later.  Alexander  had  settled  large  masses  of 
Greeks  in  these  regions  (Greeks,  it  would  seem,  not  Mace- 

donians), whose  attempts  to  return  home  in  325  and  323  had 
been  frustrated,  and  it  may  well  be  that  a  racial  antagonism 
quickened  the  revolt  against  Macedonian  rule  in  250.  The 
history  of  these  Greek  dynasties  is  for  us  almost  a  blank,  and 
for  estimating  the  amount  and  quality  of  Hellenism  in  Bactria 
during  the  180  years  or  so  of  Macedonian  and  Greek  rule,  we 
are  reduced  to  building  hypotheses  upon  the  scantiest  data. 
Probably  nothing  important  bearing  on  the  subject  has  been  left 

out  of  view  in  W.  W.  Tarn's  learned  discussion  (Journ.  of  Hell. 
Stud,  xxii.,  1902,  p.  268  f.),  and  his  result  is  mainly  negative, 
that  palpable  evidences  of  an  active  Hellenism  have  not  been 
found;  he  inclines  to  think  that  the  Greek  kingdoms  mainly 
took  on  the  native  Iranian  colour.  The  coins,  of  course,  are 
adduced  on  the  other  side,  being  not  only  Greek  in  type  and 
legend,  but  (in  many  cases)  of  a  peculiarly  fine  and  vigorous 
execution;  and  excellence  in  one  branch  of  art  is  thought  to 
imply  that  other  branches  flourished  in  the  same  milieu.  Tarn 

suggests  that  they  may  be  a  "  sport,"  a  spasmodic  outbreak 
of  genius  (see  BACTRIA  and  works  there  quoted).  In  these  out- 

lying provinces  the  national  Iranian  sentiment  seems  to  have 
been  most  intense,  and  it  is  interesting  to  see  that  under  Alexander 

Hellenism  appeared  as  "  belligerent  civilization,"  in  the  attempt 
to  suppress  practices  like  the  exposure  of  the  dying  to  the  dogs 
(an  exaggeration  of  Zoroastrianism)  and,  possibly  also,  abhorrent 
forms  of  marriage  (Strabo  xi.  517;  Porphyr.  De  abstin.  4.  21; 
Plut.  Defort.  Al.  5). 

The  west  of  Iran  slipped  from  the  Seleucids  in  the  course  of 
the  and  century  B.C.  to  be  joined  to  the  Parthian  kingdom,  or 
fall  under  petty  native  dynasties.  Soon  after  130  Babylonia 
too  was  conquered  by  the  Parthian,  and  Mesopotamia  before  88. 
Then  the  reconquest  of  the  nearer  East  by  Oriental  dynasties 
was  checked  by  the  advance  of  Rome.  Asia  Minor  and  Syria 
remained  substantial  parts  of  the  Roman  Empire  till  the  Mahom- 
medan  conquests  of  the  7th  century  A.D.  began  a  new  process 
of  recoil  on  the  part  of  the  Hellenistic  power.  In  Babylonia,  also, 
in  Susiana  and  Mesopotamia,  Hellenism  had  been  established 
in  a  system  of  cities  for  200  years  before  the  coming  of  the 
Parthian.  The  greatest  of  all  of  them  stood  here — almost  on 
the  site  of  Bagdad — Seleucia  on  the  Tigris.  It  superseded 
Babylon  as  the  industrial  focus  of  Babylonia  and  counted  some 
600,000  inhabitants  (plebs  urbana)  according  to  Pliny,  N.H.  vi. 
§122  (cf.  Joseph.  Arch,  xviii.  §  372,  374;  for  coins,  probably  of 
Seleucia,  with  the  type  of  Tyche  issued  in  the  years  A.D.  43-44 
see  Wroth,  Coins  of  Parthia,  p.  xlvi.).  The  list  of  other  Greek 
cities  known  to  us  in  these  regions  is  too  long  to  give  here  (see 

Droysen,  loc.  cit.,  and  E.  Schwartz  in  Kern's  Inschr.  v.  Magnesia, 
p.  171  f.).  In  Mesopotamia,  Pliny  especially  notes  how  the 
character  of  the  country  was  changed  when  the  old  village  life 
was  broken  in  upon  by  new  centres  of  population  in  the  cities  of 
Macedonian  foundation  (Pliny,  N.H.  vi.  §  117;  cf.  K.  Regling, 

"  Histor.  geog.  d.  mesopot.  Parallelograms,"  in  Lehmann's Beitriige,  i.  p.  442  f.). 

We  do  not  look  in  vain  for  notable  names  in  Hellenistic 
literature  and  philosophy  produced  on  an  Asiatic  soil.     Diogenes, 
the  Stoic  philosopher  (head  of  the  school  in  156  B.C.), 

was  a  "  Babylonian,"  i.e.  a  citizen  of  Seleucia  on  the     Heikak- 
Tigris;  so  too  was  Seleucus,  the  mathematician  and      culture. 
astronomer,    being    possibly    a    native    Babylonian; 
Berossus,  who  wrote  a  Babylonian  history  in  Greek  (before 

261  B.C.)  was  a  Hellenized  native.  Apollodorus,  Strabo's  authority 
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for  Parthian  history  (c.  80  B.C.  ?),  was  from  the  Greek  city  of 
Artemita  in  Assyria.  When  the  Parthians  rent  away  provinces 
from  the  Seleucid  empire,  the  Greek  cities  did  not  cease  to  exist 
by  passing  under  barbarian  rule.  Gradually  no  doubt  the 
Greek  colonies  were  absorbed,  but  the  process  was  a  long  one. 
In  140  and  130  B.C.  those  of  Iran  were  ready  to  rise  in  support 
of  the  Seleucid  invader  (Joseph.  Arch.  xiii.  §  184;  Justin  xxxviii. 
10.6-8).  Just  so,  Crassus  in  53  B.C.  found  a  welcome  in  the  Greek 
cities  of  Mesopotamia.  Seleucia  on  the  Tigris  is  spoken  of  by 

Tacitus  as  being  in  A.D.  36  "  proof  against  barbarian  influences 
and  mindful  of  its  founder  Seleucus  "  (Ann.  vi.  42).  How  im- 

portant an  element  the  Greek  population  of  their  realm  seemed 
to  the  Parthian  kings  we  can  see  by  the  fact  that  they  claimed 
to  be  themselves  champions  of  Hellenism.  From  the  reign  of 

Artabanus  I.  (128/7-123  B.C.)  they  bear  the  epithet  of  "  Phil- 
hellen  "  as  a  regular  part  of  their  title  upon  the  coins.  Under 
the  later  reigns  the  Tyche  figure  (the  personification  of  a  Greek 
city)  becomes  common  as  a  coin  type  (Wroth,  Coins  of  Parthia, 
pp.  liii.,  Ixxiv.).  The  coinage  may,  of  course,  give  a  somewhat 
one-sided  representation  of  the  Parthian  kingdom,  being  specially 
designed  for  the  commercial  class,  in  which  the  population  of 
the  Greek  cities  was,  we  may  guess,  predominant.  The  state  of 
things  which  prevails  in  modern  Afghanistan,  where  trade  is  in 
the  hands  of  a  class  distinct  in  race  and  speech  (Persian  in  this 
case)  from  the  ruling  race  of  fighters  is  very  probably  analogous 
to  that  which  we  should  have  found  in  Iran  under  the  Parthians.1 
That  the  Parthian  court  itself  was  to  some  extent  Hellenized 

is  shown  by  the  story,  often  adduced,  that  a  Greek  company  of 
actors  was  performing  the  Bacchae  before  the  king  when  the 
head  of  Crassus  was  brought  in.  This  single  instance  need  not, 
it  is  true,  show  a  Hellenism  of  any  profundity;  still  it  does  show 
that  certain  parts  of  Hellenism  had  become  so  essential  to  the 
lustre  of  a  court  that  even  an  Arsacid  could  not  be  without  them. 

Artavasdes,  king  of  Armenia  (54?~34  B.C.)  composed  Greek 
tragedies  and  histories  (Plut.  Crass.  33).  Then  the  prestige 
of  the  Roman  Empire,  with  its  prevailingly  Hellenistic  culture, 
must  have  told  powerfully.  The  Parthian  princes  were  in  many 
cases  the  children  of  Greek  mothers  who  had  been  taken  into  the 

royal  harems  (Plut.  Crass.  32).  Musa,  the  queen-mother,  whose 
head  appears  on  the  coins  of  Phraataces  (3/2  B.C.-A.D.  4)  had 
been  an  Italian  slave-girl.  Many  of  the  Parthian  princes  resided 
temporarily,  as  hostages  or  refugees,  in  the  Roman  Empire; 
but  one  notes  that  the  nation  at  large  looked  with  anything  but 
favour  upon  too  liberal  an  introduction  of  foreign  manners  at 
the  court  (Tac.  Ann.  ii.  2). 

Such  slight  notices  in  Western  literature  do  not  give  us  any 
penetrating  view  into  the  operation  of  Hellenism  among  the 
Iranians.  As  an  expression  of  the  Iranian  mind  we  have  the 
Avesta  and  the  Pehlevi  theological  literature.  Unfortunately 
in  a  question  of  this  kind  the  dating  of  our  documents  is  the  first 
matter  of  importance,  and  it  seems  that  we  can  only  assign 
dates  to  the  different  parts  of  the  Avesta  by  processes  of  fine- 

drawn conjecture.  And  even  if  we  could  date  the  Avesta 
securely,  we  could  only  prove  borrowing  by  more  or  less  close 
coincidences  of  idea,  a  tempting  but  uncertain  method  of  inquiry. 
Taking  an  opinion  based  on  such  data  for  what  it  is  worth,  we 
may  note  that  Darmesteter  believed  in  the  influence  of  the  later 
Greek  philosophy  (Philonian  and  Neo-platonic)  as  one  of  those 
which  shaped  the  Avesta  as  we  have  it  (Sacred  Books  of  the  East, 
iv.  54  f.),  but  we  must  also  note  that  such  an  influence  is 
emphatically  denied  by  Dr  L.  Mills  (Zarathushtra  and  the  Greeks, 
Leipzig,  1906).  Outside  literature,  we  have  to  look  to  the 
artistic  remains  offered  by  the  region  to  determine  Hellenic 
influence.  But  here,  too,  the  preliminary  classification  of  the 
documents  is  beset  with  doubt.  In  the  case  of  small  objects  like 
gems  the  place  of  manufacture  may  be  far  from  the  place  of 
discovery.  The  architectural  remains  are  solidly  in  situ,  but 

1  "  Ce  sont  les  Tadjik  de  1'Afghanistan  qui  constituent  les  trente- 
deux  corps  de  metier,  qui  tiennent  boutique,  expedient  les  marchan- 
dises,  repr^sentent,  en  un  mot,  la  vie  industrielle  et  commerciale  de 
la  nation.  Ce  sont  aussi  les  Tadjik  des  villes  qui  forment  la  classe 

Iettr6e,  et  qui  ont  emp^che'  les  Afghans  de  retomber  dans  la  barbarie." (Reclus,  Nouvelle  Geograph.  univ.  ix.  p.  71.) 

we  may  have  such  vast  disagreement  as  to  date  as  that  between 
Dieulafoy  and  M.  de  Morgan  with  respect  to  domed  buildings  of 
Susa,  a  disagreement  of  at  least  five  centuries.  It  is  enough 
then  here  to  observe  that  Iran  and  Babylonia  do,  as  a  matter  of 
fact,  continually  yield  the  explorer  objects  of  workmanship 
either  Greek  or  influenced  by  Greek  models,  belonging  to  the  age 
after  Alexander,  and  that  we  may  hence  infer  at  any  rate  such 
an  influence  of  Hellenism  upon  the  tastes  of  the  richer  classes 
as  would  create  a  demand  for  these  things. 

For  gems  see  "  Gobineau  "  in  the  Rei:  archeol.,  yols.  xxvii.,  xxviii. (1874);  M6nant,  Recherches  sur  la  glyptique  orientate,  ii.  189  f.  ; 
E.  Babelon,  Catalogue  des  camees  de  la  Bibl.  Nat.  (1897),  p.  56; 
A.  Furtwangler,  Die  antiken  Gemmen,  pp.  165,  369  ff.  ;  Figurines: 
Heuzey,  Fig.  ant.  du  Louvre  (1883)  p.  3;  J.  P.  Peters,  Nippur, 
ii.  128;  Military  standard:  Heuzey,  Comptes  rendus  de  lAcad. 

d.  Inscr.  (1895)  p.  16;  Rev.  d'Assyr.  \.  (1903),  p.  103  f.  Alabaster vase:  Sykes,  Ten  Thousand  Miles  in  Persia,  p.  445.  In  the  case 
of  the  architectural  remains,  the  Greek  tradition  is  obvious  at  Hatra 
(Jacquerel,  Rev.  arcMol.,  1897  [ii.],  343  f.),  and  in  the  relics  of  the 
temple  at  Kingavar  (Dieulafoy,  L  Art  antique  de  la  Perse,  v.  p.  10  f.). 

If  any  vestige  of  Hellenism  still  survived  under  the  Sassanian 
kings,  our  records  do  not  show  it.  The  spirit  of  the  Sassanian 
monarchy  was  more  jealously  national  than  that  of  the 
Arsacid,  and  alien  grafts  could  hardly  have  flourished 
under  it.  Of  course,  if  Darmesteter  was  right  in  seeing 
a  Greek  element  in  Zoroastrianism,  Greek  influence  must  still 
have  operated  under  the  new  dynasty,  which  recognized  the 
national  religion.  But,  as  we  saw,  the  Greek  influence  has  been 
authoritatively  denied.  At  the  court  a  limited  recognition 
might  be  given,  as  fashion  veered,  to  the  values  prevalent  in  the 
Hellenistic  world.  The  story  of  Hormisdas  in  Zosimus  is  sugges- 

tive in  this  connexion  (Zosim.  Hist.  nov.  ii.  27).  Chosroes  I. 
interested  himself  in  Greek  philosophy  and  received  its  professors 
from  the  West  with  open  arms  (Agath.  ii.  28  f.);  according  to 
one  account,  he  had  his  palace  at  Ctesiphon  built  by  Greeks 
(Theophylact.  Simocat.  v.  6). 

But  the  account  of  Chosroes'  mode  of  action  makes  it  plain 
that  the  Hellenism  once  planted  in  Iran  had  withered  away; 
representatives  of  Greek  learning  and  skill  have  all  to  be  imported 
from  across  the  frontier. 

For  Hellenism  in  Babylonia  and  Iran,  see  the  useful  article  of 
M.  Victor  Chapot  in  the  Bull,  et  memoires  de  la  Soc.  Nat.  des  Anti- 
quaires  de  France  for  1902  (published  1904),  p.  206  f.,  which  gives 
a  conspectus  of  the  relevant  literature. 

(iii.)  Asia  Minor.  —  Very  different  were  the  fortunes  of  Hellen- 
ism in  those  lands  which  became  annexed  to  the  Roman  Empire. 

In  Asia  Minor,  we  have  seen  how,  even  before  Alexander, 
Hellenism  had  begun  to  affect  the  native  races  and  Persian 

nobility.  During  Alexander's  own  reign,  we  cannot  anek 
trace  any  progress  in  the  Hellenization  of  the  interior,  cities 
nor  can  we  prove  here  his  activity  as  a  builder  of 
cities.  But  under  the  dynasties  of  his  successors  a 

great  work  of  city-building  and  colonization  went  on.  Antigonus 
fixed  his  capital  at  the  old  Phrygian  town  of  Celaenae,  and  the 
famous  cities  of  Nicaea  and  Alexandria  Troas  owed  to  him 
their  first  foundation,  each  as  an  Antigonia;  they  were  refounded 

and  renamed  by  Lysimachus  (301-281  B.C.).  Then  we  have 
the  great  system  of  Seleucid  foundations.  Sardis,  the  Seleucid 
capital  in  Asia  Minor,  had  become  a  Greek  city  before  the  end 
of  the  3rd  century  B.C.  The  main  high  road  between  the  Aegean 
coast  and  the  East  was  held  by  a  series  of  new  cities.  Going 
west  from  the  Cilician  Gates  we  have  Laodicea  Catacecaumene, 
Apamea,  the  Phrygian  capital  which  absorbed  Celaenae,  Laodicea 
on  the  Lycus,  Antioch-on-Meander,  Antioch-Nysa,  Antioch- 
Tralles.  To  the  south  of  this  high  road  we  have  among  the 

Seleucid  foundations  Antioch  in  Pisidia  (colonized  with  Mag- 
nesians  from  the  Meander)  and  Stratonicea  in  Caria;  in  the 
region  to  the  north  of  it  the  most  famous  Seleucid  colony  was 
Thyatira.  Along  the  southern  coast,  where  the  houses  of  Seleucus 
and  Ptolemy  strove  for  predominance,  we  find  the  names  of 
Berenice,  Arsinoe  and  Ptolemais  confronting  those  of  Antioch 
and  Seleucia.  With  the  rise  of  the  Attalid  dynasty  of  Pergamum  , 
a  system  of  Pergamene  foundation  begins  to  oppose  the  Seleucid 
in  the  interior,  bearing  such  names  as  Attalia,  Philetaeria, 

a  e 
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Eumenia,  Apollonis.  Of  these,  one  may  note  for  their  later 
celebrity  Philadelphia  in  Lydia  and  Attalia  on  the  Pamphylian 
coast.  The  native  Bithynian  dynasty  became  Hellenized  in  the 
course  of  the  3rd  century,  and  in  the  matter  of  city  building 
Prusias  (the  old  Cius) ,  Apamea  (the  old  Myrlea) ,  probably  Prusa, 
and  above  all  Nicomedia  attested  its  activity.  While  new 
Greek  cities  were  rising  in  the  interior,  the  older  Hellenism  of 
the  western  coast  grew  in  material  splendour  under  the  muni- 

ficence of  Hellenistic  kings.  Its  centres  of  gravity  to  some 
extent  shifted.  There  was  a  tendency  towards  concentration 
in  large  cities  of  the  new  type,  which  caused  many  of  the  lesser 
towns,  like  Lebedus,  Myus  or  Colophon,  to  sink  to  insignificance, 
while  Ephesus  grew  in  greatness  and  wealth,  and  Smyrna  rose 
again  after  an  extinction  of  four  centuries.  The  great  importance 
of  Rhodes  belongs  to  the  days  after  Alexander,  when  it  received 
the  riches  of  the  East  from  the  trade-routes  which  debouched 
into  the  Mediterranean  at  Alexandria  and  Antioch.  In  Aeolis, 
of  course,  the  centre  of  gravity  moved  to  the  Attalid  capital, 
Pergamum.  It  was  the  irruption  of  the  Celts,  beginning  in 

278-277  B.C.,  which  checked  the  Hellenization  of  the  interior. 
Not  only  did  the  Galatian  tribes  take  large  tracts  towards  the 
north  of  the  plateau  in  possession,  but  they  were  an  element  of 
perpetual  unrest,  which  hampered  and  distracted  the  Hellenistic 
monarchies.  The  wars,  therefore,  in  which  the  Pergamene 

kings  in  the  latter  part  of  the  3rd  century  stemmed  their  aggres- 
sions, had  the  glory  of  a  Hellenic  crusade. 

The  minor  dynasties  of  non-Greek  origin,  the  native  Bithynian 
and  the  two  Persian  dynasties  in  Pontus  and  Cappadocia,  were 

Hellenized  before  the  Romans  drove  the  Seleucid  out 

dynasties.  °^  l^e  country-  In  Bithynia  the  upper  classes  seem  to have  followed  the  fashion  of  the  court  (Beloch  iii.  [i.], 

278);  the  dynasty  of  Pontus  was  phil-hellenic  by  ancestral 
tradition;  the  dynasty  of  Cappadocia,  the  most  conservative, 
dated  its  conversion  to  Hellenism  from  the  time  when  a  Seleucid 
princess  came  to  reign  there  early  in  the  2nd  century  B.C.  as  the 
wife  of  Ariarathes  V.  (Diod.  xxxi.  19.  8).  But  Hellenism  in 
Cappadocia  was  for  centuries  to  come  still  confined  to  the  castles 
of  the  king  and  the  barons,  and  the  few  towns. 

When  Rome  began  to  interfere  in  Asia  Minor,  its  first  action 
was  to  break  the  power  of  the  Gauls  (189  B.C.).  In  133  Rome 
Hellenism  entered  formally  upon  the  heritage  of  the  Attalid 
under  kingdom  and  became  the  dominant  power  in  the 

Roman  Anatolian  peninsula  for  1 200  years.  Under  Rome  the 
process  of  Hellenization,  which  the  divisions  and 

weaknessof  the  Macedonian  kingdoms  had  checked,  went  forward. 
The  coast  regions  of  the  west  and  south  the  Romans  found 

already  Hellenized.  In  Lydia  "  not  a  trace  "  of  the  old  language 
was  left  in  Strabo's  time  (Strabo  xiv.  631);  in  Lycia,  the  old 
language  became  obsolete  in  the  early  days  of  Macedonian  rule 
(see  Kalinka,  Tituli  Asioe  minoris,  i.  8).  But  inland,  in 
Phrygia,  Hellenism  had  as  yet  made  little  headway  outside 
the  Greek  cities.  Even  the  Attalids  had  not  effected  much  here 

(Korte,  Athen.  Mitth.  xxiii.,  1898,  p.  152),  and  under  the  Romans, 
the  penetration  of  the  interior  by  Hellenism  was  slow.  It  was 
not  till  the  reign  of  Hadrian  that  city  life  on  the  Phrygian  plateau 
became  rich  and  vigorous,  with  its  material  circumstances  of 
temples,  theatres  and  baths.  Among  the  villages  of  the  north 

and  east  of  Phrygia,  Hellenism  "  was  only  beginning  to  make 
itself  felt  in  the  middle  of  the  3rd  century  A.D."  (Ramsay  in 
Kuhn's  Zeitsch.  f.  vergleich.  Sprachforschung,  xxviii.,  1885, 
p.  382).  Gravestones  in  this  region  as  late  as  the  4th  century 
curse  violators  in  the  old  Phrygian  speech.  The  lower  classes 

at  Lystra  in  St  Paul's  time  spoke  Lycaonian  (Acts  xiv.  u). 
In  that  part  of  Phrygia,  which  by  the  settlement  of  the  Celtic 
invaders  became  Galatia,  the  larger  towns  seem  to  have  become 
Hellenized  by  the  time  of  the  Christian  era,  whilst  the  Celtic 
speech  maintained  itself  in  the  country  villages  till  the  4th 
century  A.D.  (Jerome,  Preface  to  Comment,  in  Epist.  ad  Gal. 
book  ii.;  see  J.  G.  C.  Anderson,  Journ.  of  Hell,  Stud,  xix.,  1899, 
p.  312  f.).  Cappadocia  at  the  beginning  of  the  Christian  era 
was  still  comparatively  townless  (Strabo  xii.  537),  a  country 
of  large  estates  with  a  servile  peasantry.  Even  in  the  4th  century 

its  Hellenization  was  still  far  from  complete;  but  Christianity 
had  assimilated  so  much  of  the  older  Hellenic  culture  that  the 
Church  was  now  a  main  propagator  of  Hellenism  in  the  backward 
regions.  The  native  languages  of  Asia  Minor  all  ultimately 
gave  way  to  Greek  (unless  Phrygian  lingered  on  in  parts  till  the 
Turkish  invasions;  see  Mordtmann,  Sitzungsb.  d.  bayer.  Ak. 
1862,  i.  p.  30;  K.  Holl  in  Hermes,  xliii.,  1908,  p.  240  f.). 
The  effective  Hellenization  of  Armenia  did  not  take  place  till 
the  sth  century,  when  the  school  of  Mesrop  and  Sahak  gave 
Armenia  a  literature  translated  from,  or  imitating,  Greek 

books  (Gelzer  in  I.  v.  Miiller's  Handbuch,  vol.  ix.  Abt.  i. 

p.  916.) 
(iv.)  Syria. — In  Syria,  which  with  Cilicia  and  Mesopotamia, 

formed  the  central  part  of  the  Seleucid  empire,  the  new  colonies 
were  especially  numerous.  Alexander  himself  had 

perhaps  made  a  beginning  with  Alexandria-by-Issus  emp/re 
(mod.  Alexandretta),  Samaria,  Pella  (the  later 
Apamea),  Carrhae,  &c.  Antigonus  founded  Antigonia,  which 
was  absorbed  a  few  years  later  by  Antioch,  and  after  the  fall 
of  Antigonus  in  301,  the  work  of  planting  Syria  with  Greek 
cities  was  pursued  effectively  north  of  the  Lebanon  by  the  house 
of  Seleucus,  and,  less  energetically,  south  of  the  Lebanon  by  the 
house  of  Ptolemy.  In  the  north  of  Syria  four  cities  stood 
pre-eminent  above  the  rest,  (i)  Antioch  on  the  Orontes,  the 
Seleucid  capital;  (2)  Seleucia-in-Pieria  near  the  mouth  of  the 
Orontes,  which  guarded  the  approach  to  Antioch  from  the  sea; 
(3)  Apamea  (mod.  Famia),  on  the  middle  Orontes,  the  military 

headquarters  of  the  kingdom;  and  (4)  Laodicea  "  on  sea  "  (ad 
mare),  which  had  a  commercial  importance  in  connexion  with 
the  export  of  Syrian  wine.  Of  the  Ptolemaic  foundations  in 
Coele-Syria  only  one  attained  an  importance  comparable  with 
that  of  the  larger  Seleucid  foundations,  Ptolemais  on  the  coast, 
which  was  the  old  Semitic  Acco  transformed  (mod.  Acre).  The 
group  of  Greek  cities  east  of  the  Jordan  also  fell  within  the 
Ptolemaic  realm  during  the  3rd  century  B.C.,  though  their 
greatness  belonged  to  a  somewhat  later  day.  The  whole  of 
Syria  was  brought  under  the  Seleucid  sceptre,  together  with 

Cilicia,  by  Antiochus  III.  the  Great  (223-187  B.C.).  Under  his 
son,  Antiochus  IV.  Epiphanes  (175-164),  a  fresh  impulse  was 
given  to  Syrian  Hellenism.  In  i  Maccabees  he  is  represented 
as  writing  an  order  to  all  his  subjects  to  forsake  the  ways  of  their 
fathers  and  conform  to  a  single  prescribed  pattern,  and  though 
in  this  form  the  account  can  hardly  be  exact,  it  does  no  doubt 
represent  the  spirit  of  his  action.  Other  facts  there  are  which 
point  the  same  way.  We  now  find  a  sudden  issue  of  bronze 
money  by  a  large  number  of  the  cities  of  the  kingdom  in  their 
own  name — an  indication  of  liberties  extended  or  confirmed. 
Many  of  them  exchange  their  existing  name  for  that  of  Antioch 
(Adana,  Tarsus,  Gadara,  Ptolemais),  Seleucia  (Mopsuestia, 
Gadara)  or  Epiphanea  (Oeniandus,  Hamath).  At  Antioch 
itself  great  public  works  were  carried  out,  such  as  were  involved 
in  the  addition  of  a  new  quarter  to  the  city,  including,  we  may 
suppose,  the  civic  council  chamber  which  is  afterwards  spoken 
of  as  being  here.  With  the  ever-growing  weakness  of  the  Seleucid 
dynasty,  the  independence  and  activity  of  the  cities  increased, 
although,  if,  on  the  one  hand,  they  were  less  suppressed  by  a 
strong  central  government,  they  were  less  protected  against 
military  adventurers  and  barbarian  chieftains.  Accordingly, 
when  Pompey  annexed  Syria  in  64  B.C.  as  a  Roman  province, 
he  found  it  a  chaos  of  city-states  and  petty  princi- 
palities.  The  Nabataeans  and  the  Jews  above  all  had 
encroached  upon  the  Hellenistic  domain;  in  the 
south  the  Jewish  raids  had  spread  desolation  and  left  many 
cities  practically  in  ruins.  Under  Roman  protection,  the  cities 
were  soon  rebuilt  and  Hellenism  secured  from  the  barbarian  peril. 
Greek  city  life,  with  its  political  forms,  its  complement  of 
festivities,  amusements  and  intellectual  exercise,  went  on  more 
largely  than  before.  The  great  majority  of  the  Hellenistic  remains 
in  Syria  belong  to  the  Roman  period.  Such  local  dynasties  as 
were  suffered  by  the  Romans  to  exist  had,  of  course,  a  Hellenistic 
complexion.  Especially  was  this  the  case  with  that  of  the  Herods. 
Not  only  were  such  marks  of  Hellenism  as  a  theatre  introduced 
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by  Herod  the  Great  (37-34  B.C.)  at  Jerusalem,  but  in  the  work 
of  city-building  this  dynasty  showed  itself  active.  Sebaste 
(the  old  Samaria),  Caesarea,  Antipatris  were  built  by  Herod 

the  Great,  Tiberias  by  Herod  Antipas  (4  B.C.-A.D.  39).  The 
reclaiming  of  the  wild  district  of  Hauran  for  civilization  and 
Hellenistic  life  was  due  in  the  first  instance  to  the  house  of 

Herod  (Schiirer,  Gesch.  d.  jiid.  Volk.  3rd  ed.,  ii.  p.  12  f.).  In 
Syria,  too,  Hellenism  under  the  Romans  advanced  upon  new 
ground.  Palmyra,  of  which  we  hear  nothing  before  Roman  times, 
is  a  notable  instance. 

As  to  the  effect  of  this  network  of  Greek  cities  upon  the 

aboriginal  population  of  Syria,  we  do  not  find  here  the  same 
disappearance  of  native  languages  and  racial  charac- 

teristics as  in  Asia  Minor.  Still  less  was  this  the  case 

la  Syria.  in  Mesopotamia,  where  a  strong  native  element  in  such 
a  city  as  Edessa  is  indicated  by  its  epithet  /ji£o/3dp/3apos. 

The  old  cults  naturally  went  on,  and  at  Carrhae  (Harran)  even 
survived  the  establishment  of  Christianity.  The  lower  classes 
at  Antioch,  and  no  doubt  in  the  cities  generally,  were  in  speech 
Aramaic  or  bilingual;  we  find  Aramaic  popular  nicknames 
of  the  later  Seleucids  (K.  O.  Midler,  Antiq.  Ant.  p.  29).  The 
villages,  of  course,  spoke  Aramaic.  The  richer  natives,  on  the 
other  hand,  those  who  made  their  way  into  the  educated  classes 
of  the  towns,  and  attained  official  position,  would  become 

Hellenized  in  language  and  manners,  and  the  "  Syrian  Code  " 
shows  how  far  the  social  structure  was  modified  by  the  Hellenic 

tradition  (Mitteis,  Reichsrecht  und  Volksrecht  in  den  o'st.  Pro- 
vinzen  des  rom.  Kaiserreichs,  1891;  Arnold  Meyer,  Jesu  Mutter- 
sprache,  1896).  Of  the  Syrians  who  made  their  mark  in 
Greek  literature,  some  were  of  native  blood,  e.g.  Lucian  of 
Samosata. 

One  may  notice  the  great  part  taken  by  natives  of  the 
Phoenician  cities  in  the  history  of  later  Greek  philosophy,  and 
in  the  poetic  movement  of  the  last  century  B.C.,  which  led  to 
fresh  cultivation  of  the  epigram.  Greek,  in  fact,  held  the 
field  as  the  language  of  literature  and  polite  society.  Possibly 
at  places  like  Edessa,  which  for  some  350  years  (till  A.D.  216) 
was  under  a  dynasty  of  native  princes,  Aramaic  was  cultivated 

as  a  literary  language.  There  was  a  Syriac-speaking  church  here 
as  early  as  the  2nd  century,  and  with  the  spread  of  Christianity 
Syriac  asserted  itself  against  Greek.  The  Syriac  literature 
which  we  possess  is  all  Christian. 

But  where  Greek  gave  place  to  Syriac,  Hellenism  was  not  thereby 
effaced.  It  was  to  some  extent  the  passing  over  of  the  Hellenic 
tradition  into  a  new  medium.  We  must  remember  the  marked 
Hellenic  elements  in  Christian  theology.  The  earliest  Syriac 

work  which  we  possess,  the  book  "  On  Fate,"  produced  in  the 
circle  of  the  heretic  Bardaisan  or  Bardesanes  (end  of  the  2nd 
century),  largely  follows  Greek  models.  There  was  an  extensive 
translation  of  Greek  works  into  Syriac  during  the  next  centuries, 
handbooks  of  philosophy  and  science  for  the  most  part.  The 
version  of  Homer  into  Syriac  verses  made  in  the  8th  century 
has  perished,  all  but  a  few  lines  (R.  Duval,  La  Litt.  syriaque, 
1900,  p.  325). 

(v.)  The  relation  of  the  Jews  to  Hellenism  in  the  first  century 
and  a  half  of  Macedonian  rule  is  very  obscure,  since  the  state- 

ments  made  by  later  writers  like  Josephus,  as  to  the 
visit  of  Alexander  to  Jerusalem  or  the  privileges  con- 

ferred upon  the  Jews  in  the  new  Macedonian  realms  are  justly 
suspected  of  being  fiction.  It  has  been  maintained  that  Greek 
influence  is  to  be  traced  in  parts  of  the  Old  Testament  assigned 
to  this  period,  as,  for  instance,  the  Book  of  Proverbs;  but  even 
in  the  case  of  Ecclesiastes,  the  canonical  writing  whose  affinity 
with  Greek  thought  is  closest,  the  coincidence  of  idea  need  not 

necessarily  prove  a  Greek  source.  The  one  solid  fact  in  this  con- 
nexion is  the  translation  of  the  Jewish  Law  into  Greek  in  the  3rd 

century  B.C.,  implying  a  Jewish  Diaspora  at  Alexandria,  so  far 
Hellenized  as  to  have  forgotten  the  speech  of  Palestine.  Early 
in  the  2nd  century  B.  c.  we  see  that  the  priestly  aristocracy  of 
Jerusalem  had,  like  the  well-to-do  classes  everywhere  in  Syria, 
been  carried  away  by  the  Hellenistic  current,  its  strength 
being  evidenced  no  less  by  the  intensity  of  the  conservative 

opposition  embodied  in  the  party  of  the  "  Pious  "  (Assideans, 
JJasldim). 

Under  Antiochus  IV.  Epiphanes  (176-165)  the  Hellenistic 
aristocracy  contrived  to  get  Jerusalem  converted  into  a  Greek 
city;  the  gymnasium  appeared,  and  Greek  dress  became  fashion- 

able with  the  young  men.  But  when  Antiochus,  owing  to 
political  developments,  interfered  violently  at  Jerusalem,  the 
conservative  opposition  carried  the  nation  with  them.  The 
revolt  under  the  Hasmonaean  family  (Judas  Maccabaeus  and 
his  brethren)  followed,  ending  in  143-142  in  the  establishment 
of  an  independent  Jewish  state  under  a  Hasmonaean  prince. 
But  whilst  the  old  Hellenistic  party  had  been  crushed  the 
Hasmonaean  state  was  of  the  nature  of  a  compromise.  The 
Mosaic  Law  was  respected,  but  Hellenism  still  found  an  entrance 

in  various  forms.  The  first  Hasmonaean  "  king,"  Aristobulus  I. 
(104-103),  was  known  to  the  Greeks  as  Phil-hellen.  He  and  all 
later  kings  of  the  dynasty  bear  Greek  names  as  well  as  Hebrew 

ones,  and  after  Jannaeus  Alexander  (103-76)  the  Greek  legends 
are  common  on  the  coins  beside  the  Hebrew.  Herod,  who  sup- 

planted the  Hasmonaean  dynasty  (37-34  B.C,)  made,  outside 
Judaea,  a  display  of  Phil-hellenism,  building  new  Greek  cities 
and  temples,  or  bestowing  gifts  upon  the  older  ones  of  fame. 
His  court,  at  the  same  time,  welcomed  Greek  men  of  letters 
like  Nicolaus  of  Damascus.  Even  in  the  neighbourhood  of 
Jerusalem,  he  erected  a  theatre  and  an  amphitheatre.  We  have 
already  noticed  the  work  done  by  the  Herodian  dynasty  in 
furthering  Hellenism  in  Syria  (see  Schiirer,  Gesch.  des  jiidisch. 
Volkes,  vols.  i.  and  ii.).  Meanwhile  a  great  part  of  the  Jewish 
people  was  living  dispersed  among  the  cities  of  the  Greek  world, 

speaking  Greek  as  their  mother-tongue,  and  absorbing  Greek 
influences  in  much  larger  measure  than  their  brethren  of  Palestine. 

These  are  the  Jews  whom  we  find  contrasted  as  "  Hellenists  " 
with  the  "  Hebrews  "  in  Acts.  They  still  kept  in  touch  with 
the  mother-city,  and  indeed  we  hear  of  special  synagogues  in 
Jerusalem  in  which  the  Hellenists  temporarily  resident  there 
gathered  (Acts  vi.  9).  A  large  Jewish  literature  in  Greek  had 
grown  up  since  the  translation  of  the  Law  in  the  3rd  century. 
Beside  the  other  canonical  books  of  the  Old  Testament,  translated 
in  many  cases  with  modifications  or  additions,  it  included  transla- 

tions of  other  Hebrew  books  (Ecclesiasticus,  Judith,  &c.),  works 
composed  originally  in  Greek  but  imitating  to  some  extent  the 
Hebraic  style  (like  Wisdom),  works  modelled  more  closely  on 
the  Greek  literary  tradition,  either  historical,  like  2  Maccabees, 
or  philosophical,  like  the  productions  of  the  Alexandrian  school, 
represented  for  us  by  Aristobulus  and  Philo,  in  which  style 
and  thought  are  almost  wholly  Greek  and  the  reference  to  the 
Old  Testament  a  mere  pretext;  or  Greek  poems  on  Jewish 

subjects,  like  the  epic  of  the  elder  Philo  and  Ezechiel's  tragedy, 
Exagoge.  It  included  also  a  number  of  forgeries,  circulated 
under  the  names  of  famous  Greek  authors,  verses  fathered  upon 
Aeschylus  or  Sophocles,  or  books  like  the  false  Hecataeus,  or 
above  all  the  pretended  prophecies  of  ancient  Sibyls  in  epic 
verse.  These  frauds  were  all  contrived  for  the  heathen  public, 
as  a  means  of  propaganda,  calculated  to  inspire  them  with  respect 
for  Jewish  antiquity  or  turn  them  from  idols  to  God. 

For  Jewish  Hellenism  see  Schiirer,  op.  cit.  iii. ;  Susemihl,  Gesch. 
der  griech.  Lit.  in  der  Alexandrinerzeit,  ii.  601  f. ;  Willrich,  Juden 

und  Griechen  (1895),  Judaica  (1900);  Hastings'  Diet,  of  the  Bible, 
art.  "Greece";  Encyclop.  Biblica,  art.  "Hellenism";  Pauly- 
Wissowa,  art.  "  Aristobulus  (15)  ";  also  the  work  of  P.  Wendland cited  above. 

Through  the  Hellenistic  Jews,  Greek  influences  reached 
Jerusalem  itself,  though  their  effect  upon  the  Aramaic-speaking 
Rabbinical  schools  was  naturally  not  so  pronounced.  The  large 
number  of  Greek  words,  however,  in  the  language  of  the  Mishnah 
and  the  Talmud  is  a  significant  phenomenon.  The  attitude  of 
the  Rabbinic  doctors  to  a  Greek  education  does  not  seem  to 
have  been  hostile  till  the  time  of  Hadrian.  The  sect  of  the 

Essenes  probably  shows  an  intermingling  of  the  Greek  with 
other  lines  of  tradition  among  the  Jews  of  Palestine. 

See  Schiirer  ii.  42-67,  583;  .  S.  Krauss,  Griech.  u.  latein. 
Lehnworter  im  Talmud  (1898);  Jewish  Encyclopedia,  art.  "Greek 

Language." 
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(vi.)  In  Egypt  the  Ptolemies  were  hindered  by  special  considera- 
tions from  building  Greek  cities  after  the  manner  of  the  other 

Macedonian  houses.  One  Greek  city  they  found 
existing,  Naucratis;  Alexander  had  called  Alexandria 
into  being;  the  first  Ptolemy  added  Ptolemais  as 

a  Greek  centre  for  Upper  Egypt.  They  seem  to  have  suffered 
no  other  community  in  the  Nile  Valley  with  the  inde- 

pendent life  of  a  Greek  city,  for  the  Greek  and  Macedonian 
soldier-colonies  settled  in  the  Fayum  or  elsewhere  had  no 
political  self-existence.  And  even  at  Alexandria  Hellenism 
was  not  allowed  full  development.  Ptolemais,  indeed,  enjoyed 
all  the  ordinary  forms  of  self-government,  but  Alexandria  was 
governed  despotically  by  royal  officials.  In  its  population,  too, 
Alexandria  was  only  semi-Hellenic;  for  besides  the  proportion 
of  Egyptian  natives  in  its  lower  strata,  its  commercial  greatness 
drew  in  elements  from  every  quarter;  the  Jews,  for  instance, 
formed  a  majority  of  the  population  in  two  out  of  the  five 
divisions  of  the  city.  At  the  same  time  the  prevalent  tone  of 
the  populace  was,  no  doubt,  Hellenistic,  as  is  shown  by  the 
fact  that  the  Jews  who  settled  there  acquired  Greek  in  place 
of  Aramaic  as  their  mother-tongue,  and  in  its  upper  circles 
Alexandrian  society  under  the  Ptolemies  was  not  only 
Hellenistic,  but  notable  among  the  Hellenes  for  its  literary  and 

artistic  brilliance.  The  state  university,  the  "  Museum,"  was 
in  close  connexion  with  the  court,  and  gave  to  Alexandria 
the  same  pre-eminence  in  natural  science  and  literary  scholar- 

ship which  Athens  had  in  moral  philosophy. 
Probably  in  no  other  country,  except  Judaea,  did  Hellenism 

encounter  as  stubborn  a  national  antagonism  as  in  Egypt. 

The  common  description  of  "  the  Oriental "  as  indurated  in 
his  antagonism  to  the  alien  conqueror  here  perhaps  has  some 
truth  in  it.  The  assault  made  upon  the  Macedonian  devotee 

in  the  temple  of  Serapis  at  Memphis  "  because  he  was  a  Greek  " 
is  significant  (Papyr.  Brit.  Mus.  i.  No.  44;  cf.  Grenfell,  Amherst 
Papyr.  p.  48) .  And  yet  even  here  one  must  observe  qualifications. 
The  papyri  show  us  habitual  marriage  of  Greeks  and  native 
women  and  a  frequent  adoption  by  natives  of  Greek  names. 
It  has  even  been  thought  that  some  developments  of  the  Egyptain 
religion  are  due  to  Hellenistic  influence,  such  as  the  deification 
of  Imhotp  (Bissing,  Deutsche  Literaturzeitung,  1902,  col.  2330) 
or  the  practice  of  forming  voluntary  religious  associations  (Otto, 
Priester  und  Tempel,  i.  125).  The  worship  of  Serapis  was 
patronized  by  the  court  with  the  very  object  of  affording  a 
mixed  cultus  in  which  Greek  and  native  might  unite.  In  Egypt, 
too,  the  triumph  of  Christianity  brought  into  being  a  native 
Christian  literature,  and  if  this  was  in  one  way  the  assertion  of 
the  native  against  Hellenistic  predominance,  one  must  remember 
that  Coptic  literature,  like  Syriac,  necessarily  incorporated 
those  Greek  elements  which  had  become  an  essential  part  of 
Christian  theology. 
From  the  Ptolemaic  kingdom  Hellenism  early  travelled  up 

the  Nile  into  Ethiopia.  Ergamenes,  the  king  of  the  Ethiopians 

Ethiopia  *n  tne  t'me  °^  tne  second  Ptolemy,  "who  had  received 
a  Greek  education  and  cultivated  philosophy,"  broke 

with  the  native  priesthood  (Diod.  iii.  6),  and  from  that  time 
traces  of  Greek  influence  continue  to  be  found  in  the  monuments 

of  the  Upper  Nile.  When  Ethiopia  became  a  Christian  country 
in  the  4th  century,  its  connexion  with  the  Hellenistic  world 
became  closer. 

(vii.)  Hellenism  in  the  West. — Whilst  in  the  East  Hellenism 
had  been  sustained  by  the  political  supremacy  of  the  Greeks,  in 

Qnek  Italy  Graecia  capta  had  only  the  inherent  power  and 
culture  charm  of  her  culture  wherewith  to  win  her  way.  At 
la  the  Carthage  in  the  3rd  century  the  educated  classes 

seem  generally  to  have  been  familiar  with  Greek 
culture  (Bernhardy,  Grundriss  d.  griech.  Lit.  §  77). 

The  philosopher  Clitomachus,  who  presided  over  the  Academy 
at  Athens  in  the  2nd  century,  was  a  Carthaginian.  Even  before 
Alexander,  as  we  saw,  Hellenism  had  affected  the  peoples  of 
Italy,  but  it  was  not  till  the  Greeks  of  south  Italy  and  Sicily 
were  brought  under  the  supremacy  of  Rome  in  the  3rd  century 
B.C.  that  the  stream  of  Greek  influence  entered  Rome  in  any 

Roman 
world. 

volume.  It  was  now  that  the  Greek  freedman,  L.  Livius 
Andronicus,  laid  the  foundation  of  a  new  Latin  literature  by 
his  translation  of  the  Odyssey,  and  that  the  Greek  dramas  were 
recast  in  a  Latin  mould.  The  first  Romans  who  set  about 
writing  history  wrote  in  Greek.  At  the  end  of  the  3rd  century 
there  was  a  circle  of  enthusiastic  phil-hellenes  among  the  Roman 

aristocracy,  led  by  Titus  Quinctius  Flamininus,  who  in  Rome's 
name  proclaimed  the  autonomy  of  the  Greeks  at  the  Isthmian 

games  of  196.  In  the  middle  of  the  2nd  century  Roman  Hellen- 
ism centred  in  the  circle  of  Scipio  Aemilianus,  which  included 

men  like  Polybius  and  the  philosopher  Panaetius.  The  visit 

of  the  three  great  philosophers,  Diogenes  the  "  Babylonian," 
Critolaus  and  Carneades  in  155,  was  an  epoch-making  event  in 
the  history  of  Hellenism  at  Rome.  Opposition  there  could  not 
fail  to  be,  and  in  161  a  senatus  consultum  ordered  all  Greek 
philosophers  and  rhetoricians  to  leave  the  city.  The  effect  of 
such  measures  was,  of  course,  transient.  Even  though  the 
opposition  found  so  doughty  a  champion  as  the  elder  Cato 
(censor  in  184),  it  was  ultimately  of  no  avail.  The  Italians  did 
not  indeed  surrender  themselves  passively  to  the  Greek  tradition. 
In  different  departments  of  culture  the  degree  of  their  inde- 

pendence was  different.  The  system  of  government  framed  by 
Rome  was  an  original  creation.  Even  in  the  spheres  of  art  and 
literature,  the  Italians,  while  so  largely  guided  by  Greek  canons, 
had  something  of  their  own  to  contribute.  The  mere  fact  that 
they  produced,  a  literature  in  Latin  argues  a  power  of  creation 
as  well  as  receptivity.  The  great  Latin  poets  were  imitators 
indeed,  but  mere  imitators  they  were  no  more  than  Petrarch  or 
Milton.  On  the  other  hand,  even  where  the  creative  originality 
of  Rome  was  most  pronounced,  as  in  the  sphere  of  Law,  there 
were  elements  of  Hellenic  origin.  It  has  been  often  pointed  out 
how  the  Stoic  philosophy  especially  helped  to  shape  Roman 
jurisprudence  (Schmekel,  Philos.  d.  mittl.  Stoa,  p.  454  f.). 

Whilst  the  upper  classes  in  Italy  absorbed  Greek  influences 
by  their  education,  by  the  literary  and  artistic  tradition,  the 
lower  strata  of  the  population  of  Rome  became  largely  hellenized 
by  the  actual  influx  on  a  vast  scale  of  Greeks  and  hellenized 
Asiatics,  brought  in  for  the  most  part  as  slaves,  and  coalescing 
as  freedmen  with  the  citizen  body.  Of  the  Jewish  inscriptions 
found  at  Rome  some  two-thirds  are  in  Greek.  So  too  the  early 
Christian  church  in  Rome,  to  which  St  Paul  addressed  his 

epistle,  was  Greek-speaking,  and  continued  to  be  till  far  into  the 
3rd  century. 

III.  LATER  HISTORY. — It  remains  only  to  glance  at  the 
ultimate  destinies  of  Hellenism  in  West  and  East.  In  the  Latin 

West  knowledge  of  Greek,  first-hand  acquaintance 
with  the  Greek  classics,  became  rarer  and  rarer  as 
general  culture  declined,  till  in  the  dark  ages  (after  ages. 
the  $th  century)  it  existed  practically  nowhere  but  in 
Ireland  (Sandys,  History  of  Classical  Scholarship,  i.  438).  In 
Latin  literature,  however,  a  great  mass  of  Hellenistic  tradition 
in  a  derived  form  was  maintained  in  currency,  wherever,  that  is, 
culture  of  any  kind  continued  to  exist.  It  was  a  small  number 
of  monkish  communities  whose  care  of  those  narrow  channels 

prevented  their  ever  drying  up  altogether.  Then  the  stream 
began  to  rise  again,  first  with  the  influx  of  the  learning  of  the 
Spanish  Moors,  then  with  the  new  knowledge  of  Greek  brought 
from  Constantinople  in  the  I4th  century.  With  the  Renaissance 
and  the  new  learning,  Hellenism  came  in  again  in  flood,  to  form 
a  chief  part  of  that  great  river  on  which  the  modern  world  is 
being  carried  forward  into  a  future,  of  which  one  can  only  say 
that  it  must  be  utterly  unlike  anything  that  has  gone  before. 
In  the  East  it  is  popularly  thought  that  Hellenism,  as  an  exotic, 
withered  altogether  away.  This  view  is  superficial.  During 
the  dark  ages,  in  the  Byzantine  East,  as  well  as  in  the  West, 
Hellenism  had  become  little  more  than  a  dried  and  shrivelled 

tradition,  although  the  closer  study  of  Byzantine  culture  in 
latter  years  has  seemed  to  discover  more  vitality  than  was  once 
supposed.  Ultimately  the  Greek  East  was  absorbed  by  Islam; 
the  popular  mistake  lies  in  supposing  that  the  Hel-  fa/am 
lenistic  tradition  thereby  came  to  an  end.  The 
Mahommedan  conquerors  found  a  considerable  part  of  it  taken 
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over,  as  we  saw,  by  the  Syrian  Christians,  and  Greek  philosophical 
and  scientific  classics  were  now  translated  from  Syriac  into 
Arabic.  These  were  the  starting-points  for  the  Mahommedan 
schools  in  these  subjects.  Accordingly  we  find  that  Arabian 
philosophy  (g.v.),  mathematics,  geography,  medicine  and 
philology  are  all  based  professedly  upon  Greek  works  (Brockel- 
mann,  Gesch.  d.  arabischen  Literatur,  1898,  vol.  i.;  R.  A. 
Nicholson,  A  Literary  History  of  the  Arabs,  1907,  pp.  358-361). 
Aristotle  in  the  East  no  less  than  in  the  West  was  the  "  master 

of  them  that  know  ";  and  Moslem  physicians  to  this  day  invoke 
the  names  of  Hippocrates  and  Galen.  The  Hellenistic  strain 
in  Mahommedan  civilization  has,  it  is  true,  flagged  and  failed, 
but  only  as  that  civilization  as  a  whole  has  declined.  It  was 
not  that  the  Hellenistic  element  failed,  whilst  the  native  elements 
in  the  civilization  prospered;  the  culture  of  Islam  has,  as  a 
whole  (from  whatever  causes),  sunk  ever  lower  during  the 
centuries  that  have  witnessed  the  marvellous  expansion  of 
Europe. 

AUTHORITIES. — For  the  inner  history  of  Hellenism  after  Alexander, 
the  general  historical  literature  dealing  with  later  Greece  and  Rome 
supplies  material  in  various  degrees.  See  works  quoted  in  articles 
GREECE,  History;  ROME,  History;  PTOLEMIES;  SELEUCID  DYNASTY; 
BACTRIA,  &c. 

Different  elements  (literature,  philosophy,  art,  &c.)  are  dealt 
with  in  works  dealing  specially  with  these  subjects,  among  which 
those  of  Susemihl,  Wilamowitz-Moellendorff,  Erwin  Rohde  and 
E.  Schwartz  are  of  especial  importance  for  the  literature;  those  of 
Schreiber  and  Strzygowski  for  the  later  Greek  art. 

Sketches  of  Hellenistic  civilization  generally  are  found  in  J.  P. 

Mahaffy's  Greek  Life  and  Thought  (1887),  The  Greek  World  under Roman  Sway  (1890),  The  Silver  Age  of  the  Greek  World  (1906); 
Julius  Kaerst,  Gesch.  d.  hellenist.  Zeitalters  (Band  ii.,  publ.  1909) ; 
and  in  Beloch's  Griechische  Geschichte,  vol.  iii.  (for  the  century 
immediately  succeeding  Alexander).  R.  von  Scala's  "  The  Greeks 
after  Alexander,"  in  Helmolt's  History  of  the.  World  (vol.  v.),  covers the  whole  period  from  Alexander  to  the  end  of  the  Byzantine  Empire. 

P.  Wendland's  Hellenistisch-rdmische  Kultur  in  ihren  Beziehungen zu  Judentum  u.  Christentum  (1907)  is  an  illuminating  monograph, 
giving  a  conspectus  of  the  material.  For  Hellenistic  Egypt,  Bouch<§- 
Leclercq,  Histoire  des  Lagides,  vol.  iii.  (1906).  (E.  R.  B.) 

HELLER,  STEPHEN  (1815-1888),  Austrian  pianist  and 

composer,  was  born  at  Pest  on  the  isth  of  May  1815.  (Fetis's 
dictionary  says  1814,  but  this  is  almost  certainly  wrong.)  He 
was  at  first  intended  for  a  lawyer,  but  at  nine  years  of  age 
performed  so  successfully  at  a  concert  that  he  was  sent  to  Vienna 
to  study  under  Czerny.  Halm  was  his  principal  master,  and 
from  the  age  of  twelve  he  gave  concerts  in  Vienna,  and  made  a 
tour  through  Hungary,  Poland  and  Germany.  At  Augsburg 
he  had  the  good  fortune  to  be  befriended  when  ill  by  a  wealthy 

family,  who  practically  adopted  him  and  gave  him  the  oppor- 
tunity to  complete  his  musical  education.  In  1838  he  went  to 

Paris,  and  soon  became  intimate  with  Liszt,  Chopin,  Berlioz 
and  their  set,  among  whom  was  Halle,  throughout  his  life  an 

indefatigable  performer  of  Heller's  music.  In  1849  he  came  to 
England  and  played  a  few  times,  and  in  1862  he  appeared  with 
Halle  at  the  Crystal  Palace.  He  outlived  the  great  reputation 
he  had  enjoyed  among  cultivated  amateurs  for  so  many  years, 
and  was  almost  forgotten  when  he  died  at  Paris  on  the  i4th  of 

January  1888.  His  pianoforte  pieces,  almost  all  of  them  pub- 
lished in  sets  and  provided  with  fancy  names,  do  not  show  very 

startling  originality,  but  their  grace  and  refinement  could  not 
but  make  them  popular  with  players  and  listeners  of  all  classes. 

HELLESPONT  (i.e.  "  Sea  of  Helle  ";  variously  named  in 
classical  literature  'EXX^o-TrofTOJ,  6  "EXXjjj  -nwTOS,  Helle- 
spontum  Pelagus,  and  Fretum  Hellesponticuni),  the  ancient  name 
of  the  Dardanelles  (?.».)•  It  was  so-called  from  Helle,  the 
daughter  of  Athamas  (<?.».),  who  was  drowned  here.  See 
ARGONAUTS. 

HELLEVOETSLUIS,  or  HELVOETSLUIS,  a  fortified  seaport  in 
the  province  of  South  Holland,  the  kingdom  of  Holland,  on  the 
south  side  of  the  island  of  Voorne-and-Putten,  on  the  sea-arm 
known  as  the  Haringvliet,  55 m.  S.  of  Brielle.  It  has  dailysteam- 
boat  connexion  with  Rotterdam  by  the  Voornsche  canal.  Pop. 
(1900),  4152.  Hellevoetsluis  is  an  important  naval  station,  and 
possesses  a  naval  arsenal,  dry  and  wet  docks,  wharves  and  a 
naval  college  for  engineers.  Among  the  public  buildings  are  the 

communal  chambers,  a  Reformed  church  (1661),  a  Roman 
Catholic  church  and  a  synagogue. 

HELLIN,  a  town  of  south-eastern  Spain,  in  the  province  of 
Albacete,  on  the  Albacete-Murcia  railway.  Pop.  (1900),  12,558. 
Hellin  is  built  on  the  outskirts  of  the  low  hills  which  line  the  left 
bank  of  the  river  Mundo.  It  possesses  the  remains  of  an  old 
Roman  castle  and  a  beautiful  parish  church,  the  masonry  and 
marble  pavement  at  the  entrance  of  which  are  worthy  of  special 
notice.  The  surrounding  country  yields  wine,  oil  and  saffron  in 
abundance;  within  the  town  there  are  manufactures  of  coarse 
cloth,  leather  and  pottery.  Sulphur  is  obtained  from  the  cele- 

brated mining  district  of  Minas  del  Mundo,  12  m.  S.,  at  the  junc- 
tion between  the  Mundo  and  the  Segura;  and  there  are  warm 

sulphurous  springs  in  the  neighbouring  village  of  Azaraque. 
Hellin  was  known  to  the  Romans  who  first  exploited  its  sulphur 
as  Illunum. 

HELLO,  ERNEST  (1828-1885),  French  critic,  was  born  at 
Treguier.  He  was  the  son  of  a  lawyer  who  held  posts  of  great 
importance  at  Rennes  and  in  Paris,  and  was  well  educated  at 
both  places,  but  took  to  no  profession  and  resided  much,  fora 

time,  in  his  father's  country-house  in  Brittany.  A  very  strong 
Roman  Catholic,  he  appears  to  have  been  specially  excited  by  his 

countryman  Renan's  attitude  to  religious  matters,  and  coming 
under  the  influence  of  J.  A.  Barbey  d' Aurevilly  and  Louis  Veuillot, 
the  two  most  brilliant  crusaders  of  the  Church  in  the  press,  he 
started  a  newspaper  of  his  own,  Le  Croise,  in  1859;  but  it  only 
lasted  two  years.  He  wrote,  however,  much  in  other  papers. 
He  had  very  bad  health,  suffering  apparently  from  spinal  or  bone 
disease.  But  he  was  fortunate  enough  to  meet  with  a  wife,  Zoe 
Berthier,  who,  ten  years  older  than  himself,  and  a  friend  for  some 
years  before  their  marriage,  became  his  devoted  nurse,  and  even 
brought  upon  herself  abuse  from  gutter  journalists  of  the  time  for 

the  care  with  which  she  guarded  him.  He  died  in  1885.  Hello's 
work  is  somewhat  varied  in  form  but  uniform  in  spirit.  His  best- 
known  book,  Physionomie  de  saints  (1875),  which  has  been  trans- 

lated into  English  (1903)  as  Studies  in  Saintship,  does  not  display 
his  qualities  best.  Contes  extraordinaires,  published  not  long 
before  his  death,  is  better  and  more  original.  But  the  real  Hello 
is  to  be  found  in  a  series  of  philosophical  and  critical  essays, 

from  Renan,  I'Attemagne  et  I'alheisme  (1861),  through  L'Homme 
(1871)  and  Les  Plateaux  de  la  balance  (1880),  perhaps  his  chief 
book,  to  the  posthumously  published  Le  Siecle.  The  peculiarity 
of  his  standpoint  and  the  originality  and  vigour  of  his  handling 
make  his  studies,  of  Shakespeare,  Hugo  and  others,  of  abiding 

importance  as  literary  "  triangulations,"  results  of  object,  sub- 
ject and  point  of  view. 

HELMERS,  JAN  FREDERIK  (1767-1813),  Dutch  poet,  was 
born  at  Amsterdam  on  the  7th  of  March  1767.  His  early  poems, 
Night  (1788)  and  Socrates  (1790),  were  tame  and  sentimental,  but 

after  1805  he  determined,  in  company  with  his  brother-in-law, 
Cornells  Loots  (1765-1834),  to  rouse  national  feeling  by  a  burst 
of  patriotic  poetry.  His  Poems  ( 2  vols. ,  1 809- 1 8 1  o) ,  but  especially 
his  great  work  The  Dutch  Nation,  a  poem  in  six  cantos  (1812), 
created  great  enthusiasm  and  enjoyed  immense  success.  Helmers 
died  at  Amsterdam  on  the  26th  of  February  1813.  He  owed  his 
success  mainly  to  the  integrity  of  his  patriotism  and  the  opportune 
moment  at  which  he  sounded  his  counterblast  to  the  French 

oppression.  His  posthumous  poems  were  collected  in  1815. 
HELMERSEN,  GREGOR  VON  (1803-1885),  Russian  geologist, 

was  born  at  Laugut-Duckershof,  near  Dorpat,  on  the  29th  of 
September  (O.S.)  1803.  He  received  an  engineering  training  and 
became  major-general  in  the  corps  of  Mining  Engineers.  In  1837 
he  was  appointed  professor  of  geology  in  the  mining  institute  at  St 
Petersburg.  He  was  author  of  numerous  memoirs  on  the  geology 
of  Russia,  especially  on  the  coal  and  other  mineral  deposits  of  the 
country;  and  he  wrote  also  some  explanations  to  accompany 
separate  sheets  of  the  geological  map  of  Russia.  His  geological 
work  was  continued  to  an  advanced  age,  one  of  the  later  publica- 

tions being  Studien  iiber  die  Wanderblocke  und  die  Diluvial gebilde 
Russlands  (1869  and  1882).  Most  of  his  memoirs  were  published 
by  the  Imperial  Academy  of  Sciences  at  St  Petersburg.  He  died 
at  St  Petersburg  on  the  3rd  of  February  (O.S.)  1885, 
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HELMET  (from  an  obsolete  diminutive  of  O.  Fr.  helme,  mod. 

heaume;  the  English  word  is  "  helm,"  as  in  O.  Eng.,  Dutch  and 
Ger.;  all  are  from  the  Teutonic  base  hal-,  pre-Teut.  kal-,  to  cover; 

:f.  Lat.  celare,  to  hide,  Eng.  "  hell,"  &c.),  a  defensive  covering  for 
he  head.'  The  present  article  deals  with  the  helmet  during  the 
iddle  ages  down  to  the  close  of  the  period  when  body  armour 

was  worn.  For  the  helmet  worn  by  the  Greeks  and  Romans  see 
ARMS  AND  ARMOUR. 

The  head-dress  of  the  warriors  of  the  dark  ages  and  of  the 
earlier  feudal  period  was  far  from  being  the  elaborate  helmet 

which  is  associated  in  the  imagination  with 
the  knight  in  armour  and  the  tourney.  It 
was  a  mere  casque,  a  cap  with  or  without 
additional  safeguards  for  the  ears,  the  nape 
of  the  neck  and  the  nose  (fig.  i).  By  those 
warriors  who  possessed  the  means  to  equip 
themselves  fully,  the  casque  was  worn  over 
a  hood  of  mail,  as  shown  in  fig.  2.  In 
manuscripts,  &c.,  armoured  men  are  some- 

times portrayed  fighting  in  their  hoods,  without  casques,  basinets 
or  other  form  of  helmet.  The  casque  was,  of  course,  normally  of 
plate,  but  in  some  instances  it  was  a  strong  leather  cap  covered 

with  mail  or  imbricated  plates.  The  most 
advanced  form  of  this  early  helmet  is  the 
conical  steel  or  iron  cap  with  nasal  (fig.  2), 
worn  in  conjunction  with  the  hood  of  mail. 
This  is  the  typical  helmet  of  the  nth-century 
warrior,  and  is  made  familiar  by  the  Bayeux 
Tapestry.  From  this  point  however  (c.  1 100) 
the  evolution  of  war  head-gear  follows  two 
different  paths  for  many  years.  On  the  one 
hand  the  simple  casque  easily  transformed 
itself  into  the  basinet,  originally  a  pointed  iron 
skull-cap  without  nasal,  ear-guards,  &c.  On 
the  other  hand  the  knight  in  armour,  especially 

/JG\^-r:Vasclu?  after  the  fashion  of  the  tournament  set  in, 
found  the  mere  cap  with  nasal  insufficient, 

and  the  heaume  (or  "  helmet  ")  gradually 
came  into  vogue.  This  was  in  principle  a  large  heavy  iron  pot 
covering  the  head  and  neck.  Often  a  light  basinet  was  worn 
underneath  it— or  rather  the  knight  usually  wore  his  basinet  and 

only  put  the  heaume  on  over  it  at  the 
last  moment  before  engaging.  The 
earlier  (i2th  century)  war  heaumes  are 
intended  to  be  worn  with  the  mail 

hood  and  have  nasals  (fig.  3).  Towards 
the  end  of  the  i3th  century,  however, 
the  basinet  grew  in  size  and  strength, 

   just    as    the    casque    had    grown,    and 

plc  ,   Heaume  early  began  to  challenge  comparison  with  the 
1 3th  century.          heavy     and     clumsy     heaume.    There- 

upon the  heaume  became,  by  degrees, 
the  special  head-dress  of  the  tournament,  and  grew  heavier, 
larger  and  more  elaborate,  while  the  basinet,  reinforced  with 

with     Nasal 
Mail  Hood. 

and 

Fie.  4.— Heaume,  isth  century.       FIG.  5.— Heaume,  isth  century 

camail  and  vizor,   was  worn  in  battle.     Types  of  the  later, 
purely  tilting,  heaume  are  shown  in  figs.  4  and  5. 

The  basinet,  then,  is  the  battle  head-dress  of  nobles,  knights 
and  sergeants  in  the  uth  century.    Its  development  from  the 

loth-century  cap  to  the  towering  helmet  of  1350,  with  its  long 
snouted  vizor  and  ample  drooping  "  camail,"  is  shown  in  fig.  6, 
a,  b,  c  and  d,  the  two  latter  showing  the  same  helmet  with  vizor 
down  and  up.  But  the  tendency  set  in  during  the  earlier  years 
of  the  1 5th  century  to  make  all  parts  of  the  armour  thicker. 

Chain  "  mail  "  gradually  gave  way  to  plate  on  the  body  and  the 
limbs,  remaining  only  in  those  parts,  such  as  neck  and  elbows, 
where  flexibility  was  essential,  and  even  there  it  was  in  the  end 
replaced  by  jointed  steel  bands  or  small  plates.  The  final  step 

was  the  discarding  of  the  "  camail  "  and  the  introduction  of  the 

FIG.  6. — Basinets. 

"  armet."  The  latter  will  be  described  later.  Soon  after  the 
beginning  of  the  1 5th  century  the  high-crowned  basinet  gave  place 
to  the  salade  or  sallet,  a  helmet  with  a  low  rounded  crown  and  a 
long  brim  or  neck-guard  at  the  back.  This  was  the  typical  head- 

piece of  the  last  half  of  the  Hundred  Years'  War  as  the  vizored 
basinet  had  been  of  the  first.  Like  the  basinet  it  was  worn  in  a 
simple  form  by  archers  and  pikemen  and  in  a  more  elaborate 
form  by  the  knights  and  men-at  arms.  The  larger  and  heavier 
salades  were  also  often  used  instead  of  the  heaume  in  tournaments. 
Here  again,  however,  there  is  a  great  difference  between  those 
worn  by  light  armed  men,  foot-soldiers  and  archers  and  those  of 
the  heavy  cavalry.  The  former,  while  possessing  as  a  rule  the 
bowl  shape  and  the  lip  or  brim  of  the  type,  and  always  destitute 
of  the  conical  point  which  is  the  distinguishing  mark  of  the 
basinet,  are  cut  away  in  front  of 
the  face  (fig.  70).  In  some  cases 
this  was  remedied  in  part  by  the 
addition  of  a  small  pivoted  vizor, 
which,  however,  could  not  protect 
the  throat.  In  the  larger  salades 
of  the  heavy  cavalry  the  wide 
brim  served  to  protect  the  whole^ 
head,  a  slit  being 
made  in  that  part 
of  the  brim  which 
came  in  front  of 

the  eyes  (in  some 
examples  the  whole 
of  the  front  part 
of  the  brim  was 
made  movable). 
But  the  chin  and 

neck,  directly  opposed  to  the  enemy's  blows,  were  scarcely 
protected  at  all,  and  with  these  helmets  a  large  volant-piece 
or  beaver  (mentonniere) — usually  a  continuation  of  the  body 
armour  up  to  the  chin  or  even  beyond — was  worn  for  this  purpose, 
as  shown  in  fig.  7  b.  This  arrangement  combined,  in  a  rough  way, 
the  advantages  of  freedom  of  movement  for  the  head  with 
adequate  protection  for  the  neck  and  lower  part  of  the  face. 
The  armet,  which  came  into  use  about  1475-1500  and  com- 

pletely superseded  the  salade,  realized  these  requirements  far 

better,  and  later  at  the  zenith  of  the  armourer's  art  (about  1520) 
and  throughout  the  period  of  the  decline  of  armour  it  remained 
the  standard  pattern  of  helmet,  whether  for  war  or  for  tourna- 

ment. It  figures  indeed  in  nearly  all  portraits  of  kings,  nobles  and 

FIG.  7. — Salades  or  Sallets. 
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soldiers  up  to  the  time  of  Frederick  the  Great,  either  with  the 

suit  of  armour  or  half-armour  worn  by  the  subject  of  the  portrait 
or  in  allegorical  trophies,  &c.  The  armet  was  a  fairly  close- 
fitting  rounded  shell  of  iron  or  steel,  with  a  movable  vizor  in 
front  and  complete  plating  over  chin,  ears  and  neck,  the  latter 
replacing  the  mentonniere  or  beaver.  The  armet  was  connected 
to  the  rest  of  the  suit  by  the  gorget,  which  was  usually  of  thin 
laminated  steel  plates.  With  a  good  arrhet  and  gorget  there  was 

no  weak  point  for  the  enemy's  sword  to  attack,  a  roped  lower 
edge  of  the  armet  generally  fitting  into  a  sort  of  flange  round  the 
top  of  the  gorget.  Thus,  and  in  other  and  slightly  different  ways, 

FIG.  8. — Armets. 

was  solved  the  problem  which  in  the  early  days  of  plate  armour 
had  been  attempted  by  the  clumsy  heaume  and  the  flexible,  if 
tough,  camail  of  the  vizored  basinet,  and  still  more  clumsily  in 
the  succeeding  period  by  the  salade  and  its  grotesque  mentonniere. 

As  far  as  existing  examples  show,  the  wide-brimmed  salade  itself 
first  gave  way  to  the  more  rounded  armet,  the  mentonniere 
being  carried  up  to  the  level  of  the  eyes.  Then  the  use  (growing 
throughout  the  isth  century)  of  laminated  armour  for  the  joints 
of  the  harness  probably  suggested  the  gorget,  and  once  this  was 
applied  to  the  lower  edge  of  the  armet  by  a  satisfactory  joint,  it 
was  an  easy  step  to  the  elaborate  pivoted  vizor  which  completed 
the  new  head-dress.  Types  of  armets  are  shown  in  fig.  8. 

The  burgonet,  often  confused  with  the  armet,  is  the  typical 
helmet  of  the  late  i6th  and  early  i7th  centuries.  In  its  simple 

form  it  was  worn  by  the  foot  and  light  cavalry — though  the 
latter  must  not  be  held  to  include  the  pistol-armed  chevaux-Ugers 
of  the  wars  of  religion,  these  being  clad  in  half-armour  and 

FIG.  9. — Burgonets. 

vizored  burgonet — and  consisted  of  a  (generally  rounded)  cap 
with  a  projecting  brim  shielding  the  eyes,  a  neck-guard  and  ear- 

pieces. It  had  almost  invariably  a  crest  or  comb,  as  shown  in  the 
illustrations  (fig.  9).  Other  forms  of  infantry  head-gear  much 
in  vogue  during  the  i6th  century  are  shown  in  figs.  10  and  n, 
which  represent  the  morion  and  cabasset  respectively.  Both 
these  were  lighter  and  smaller  than  the  burgonet;  indeed  much 
of  their  popularity  was  due  to  the  ease  with  which  they  were 
worn  or  put  on  and  off,  for  in  the  matter  of  protection  they  could 
not  compare  with  the  burgonet,  which  in  one  form  or  another 
was  used  by  cavalry  (and  often  by  pikemen)  up  to  the  final 

disappearance  of  armour  from  the  field  of  battle  about  1670. 
Fig.  9  *  gives  the  general  outline  of  richly  decorated  16th-century 
Italian  burgonet  which  is  preserved  in  Vienna.     The  archetype 
of  the  burgonet  is  perhaps  the  casque  worn  by  the  Swiss  infantry 
(fig.  9  a)  at  the  epoch  of  Marignan  (1515). 
This  was  probably  copied  by  them  from 
their  former  Burgundian  antagonists,  whose 
connexion  with  this  helmet  is  sufficiently 
indicated  by  its  name.  The  lower  part  of 
the   more   elaborate   burgonets   worn   by 
nobles  and  cavalrymen  is  often  formed  into 
a  complete  covering  for  the  ears,  cheek 
and  chin,  and  connected  closely  with   the 
gorget.  They  therefore  resemble  the  armets 
and  have  often  been  confused  with  them, 
but  the  distinguishing  feature  of  the  bur- 

gonet is  invariably  the  front  peak.  Various 
forms  of  vizor  were  fitted  to  such  helmets; 
these   as   a   rule   were   either   fixed   bars 

(fig.  9  c)  or  mere  upward  continuations  of 
the  chin  piece.  Often  a  nasal  was  the  only 
face  protection  (fig.  9  d,  a  Hungarian  type). 
The  latest  form  of  the  burgonet  used  in    FIG.  n.—  Cabasset. 
active  service  is  the  familiar  Cromwellian 

cavalry  helmet  with  its  straight  brim,  from  which  depends  the 
slight  vizor  of  three  bars  or  stout  wires  joined  together  at  the 
bottom. 

The  above  are  of  course  only  the  main  types.  Some  writers 

class  all  remaining  examples  either  as  casques  or  as  "  war-hats," 
the  latter  term  conveniently  covering  all  those  helmets  which 
resemble  in  any  way  the  head-gear  of  civil  life.  For  illustrations 
of  many  curiosities  of  this  sort,  including  the  famous  iron  hat 
of  King  Charles  I.  of  England,  and  also  for  examples  of  Russian, 
Mongolian,  Indian  and  Chinese  helmets,  the  reader  is  referred  to 

pp.  262-269  and  285-286  of  Demmin's  Arms  and  Armour  (English 
edition  1894).  The  helmets  in  brass,  steel  or  cloth,  worn  by 
troops  since  the  general  introduction  of  uniforms  and  the  disuse 
of  armour,  depend  for  their  shape  and  material  solely  on  con- 

siderations of  comfort  and  good  appearance.  From  time  to 
time,  however,  the  readoption  of  serviceable  helmets  is  advocated 
by  cavalrymen,  and  there  is  much  to  be  said  in  favour  of  this. 
The  burgonet,  which  was  the  final  type  of  war  helmet  evolved  by 
the  old  armourers,  would  certainly  appear  to  be  by  far  the  best 

head-gear  to  adopt  should  these  views  prevail,  and  indeed  it  is 
still  worn,  in  a  modified  yet  perfectly  recognizable  form,  by  the 
German  and  other  cuirassiers. 

HELMHOLTZ,  HERMANN  LUDWIG  FERDINAND  VON 

(1821-1894),  German  philosopher  and  man  of  science,  was  born 
on  the  3ist  of  August  1821  at  Potsdam,  near  Berlin.  His  father, 
Ferdinand,  was  a  teacher  of  philology  and  philosophy  in  the 
gymnasium,  while  his  mother  was  a  Hanoverian  lady,  a  lineal 
descendant  of  the  great  Quaker  William  Penn.  Delicate  in 
early  life,  Helmholtz  became  by  habit  a  student,  and  his  father 
at  the  same  time  directed  his  thoughts  to  natural  phenomena. 
He  soon  showed  mathematical  powers,  but  these  were  not 
fostered  by  the  careful  training  mathematicians  usually  receive, 
and  it  may  be  said  that  in  after  years  his  attention  was  directed 
to  the  higher  mathematics  mainly  by  force  of  circumstances. 
As  his  parents  were  poor,  and  could  not  afford  to  allow  him  to 
follow  a  purely  scientific  career,  he  became  a  surgeon  of  the 
Prussian  army.  In  1842  he  wrote  a  thesis  in  which  he  announced 
the  discovery  of  nerve-cells  in  ganglia.  This  was  his  first  work, 
and  from  1842  to  1894,  the  year  of  his  death,  scarcely  a  year 
passed  without  several  important,  and  in  some  cases  epoch- 
making,  papers  on  scientific  subjects  coming  from  his  pen.  He 
lived  in  Berlin  from  1842  to  1849,  when  he  became  professor  of 
physiology  in  Konigsberg.  There  he  remained  from  1849  to 
1855,  when  he  removed  to  the  chair  of  physiology  in  Bonn.  In 
1858  he  became  professor  of  physiology  in  Heidelberg,  and  in 
1871  he  was  called  to  occupy  the  chair  of  physics  in  Berlin.  To 
this  professorship  was  added  in  1887  the  post  of  director  of 
the  physico-technical  institute  at  Charlottenburg,  near  Berlin, 
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and  he  held  the  two  positions  together  until  his  death  on  the 
8th  of  September  1894. 

His  investigations  occupied  almost  the  whole  field  of  science, 

including  physiology,  physiological  optics,  physiological  acoustics, 
chemistry,  mathematics,  electricity  and  magnetism,  meteorology 
and  theoretical  mechanics.  At  an  early  age  he  contributed  to 
our  knowledge  of  the  causes  of  putrefaction  and  fermentation. 
In  physiological  science  he  investigated  quantitatively  the 
phenomena  of  animal  heat,  and  he  was  one  of  the  earliest  in  the 
field  of  animal  electricity.  He  studied  the  nature  of  muscular 
contraction,  causing  a  muscle  to  record  its  movements  on  a 
smoked  glass  plate,  and  he  worked  out  the  problem  of  the  velocity 
of  the  nervous  impulse  both  in  the  motor  nerves  of  the  frog  and 
in  the  sensory  nerves  of  man.  In  1847  Helmholtz  read  to  the 
Physical  Society  of  Berlin  a  famous  paper,  ffber  die  Erhaltung 
der  Kraft  (on  the  conservation  of  force) ,  which  became  one  of  the 
epoch-making  papers  of  the  century;  indeed,  along  with  J.  R. 
Mayer,  J.  P.  Joule  and  W.  Thomson  (Lord  Kelvin),  he  may 
be  regarded  as  one  of  the  founders  of  the  now  universally  received 
law  of  the  conservation  of  energy.  The  year  1851,  while  he  was 
lecturing  on  physiology  at  Konigsberg,  saw  the  brilliant  invention 
of  the  ophthalmoscope,  an  instrument  which  has  been  of  in- 

estimable value  to  medicine.  It  arose  from  an  attempt  to 
demonstrate  to  his  class  the  nature  of  the  glow  of  reflected  light 
sometimes  seen  in  the  eyes  of  animals  such  as  the  cat.  When 
the  great  ophthalmologist,  A.  von  Grafe,  first  saw  the  fundus 
of  the  living  human  eye,  with  its  optic  disc  and  blood-vessels, 
his  face  flushed  with  excitement,  and  he  cried,  "  Helmholtz 
has  unfolded  to  us  a  new  world!"  Helmholtz's  contributions 
to  physiological  optics  are  of  great  importance.  He  investigated 
the  optical  constants  of  the  eye,  measured  by  his  invention, 
the  ophthalmometer,  the  radii  of  curvature  of  the  crystalline 
lens  for  near  and  far  vision,  explained  the  mechanism  of  accom- 

modation by  which  the  eye  can  focus  within  certain  limits, 
discussed  the  phenomena  of  colour  vision,  and  gave  a  luminous 
account  of  the  movements  of  the  eyeballs  so  as  to  secure  single 
vision  with  two  eyes.  In  particular  he  revived  and  gave  new 
force  to  the  theory  of  colour-vision  associated  with  the  name  of 
Thomas  Young,  showing  the  three  primary  colours  to  be  red, 
green  and  violet,  and  he  applied  the  theory  to  the  explanation 
of  colour-blindness.  His  great  work  on  Physiological  Optics 
(1856-1866)  is  by  far  the  most  important  book  that  has  appeared 
on  the  physiology  and  physics  of  vision.  Equally  distinguished 
were  his  labours  in  physiological  acoustics.  He  explained 
accurately  the  mechanism  of  the  bones  of  the  ear,  and  he  discussed 
the  physiological  action  of  the  cochlea  on  the  principles  of  sym- 

pathetic vibration.  Perhaps  his  greatest  contribution,  however, 
was  his  attempt  to  account  for  our  perception  of  quality  of 
tone.  He  showed,  both  by  analysis  and  by  synthesis,  that 
quality  depends  on  the  order,  number  and  intensity  of  the  over- 

tones or  harmonics  that  may,  and  usually  do,  enter  into  the 
structure  of  a  musical  tone.  He  also  developed  the  theory 
of  differential  and  of  summational  tones.  His  work  on  Sensa- 

tions of  Tone  (1862)  may  well  be  termed  the  principia  of  physio- 
logical acoustics.  He  may  also  be  said  to  be  the  founder  of  the 

fixed-pitch  theory  of  vowel  tones,  according  to  which  it  is 
asserted  that  the  pitch  of  a  vowel  depends  on  the  resonance  of 
the  mouth,  according  to  the  form  of  the  cavity  while  singing  it, 
and  this  independently  of  the  pitch  of  the  note  on  which  the 
vowel  is  sung.  For  the  later  years  of  his  life  his  labours  may 
be  summed  up  under  the  following  heads:  (i)  On  the  conserva- 

tion of  energy;  (2)  on  hydro-dynamics;  (3)  on  electro-dynamics 
and  theories  of  electricity;  (4)  on  meteorological  physics; 
(5)  on  optics;  and  (6)  on  the  abstract  principles  of  dynamics. 
In  all  these  fields  of  labour  he  made  important  contributions  to 
science,  and  showed  himself  to  be  equally  great  as  a  mathe- 

matician and  a  physicist.  He  studied  the  phenomena  of  electrical 
oscillations  from  186910  1871,  and  in  the  latter  year  he  announced 
that  the  velocity  of  the  propagation  of  electromagnetic  induction 
was  about  3 14,000  metres  per  second.  Faraday  had  shown  that 
the  passage  of  electrical  action  involved  time,  and  he  also 
asserted  that  electrical  phenomena  are  brought  about  by  changes 

in  intervening  non-conductors  or  dielectric  substances.  This 
led  Clerk  Maxwell  to  frame  his  theory  of  electro-dynamics,  in 
which  electrical  impulses  were  assumed  to  be  transmitted 
through  the  ether  by  waves.  G.  F.  Fitzgerald  was  the  first  to 
attempt  to  measure  the  length  of  electric  waves;  Helmholtz 
put  the  problem  into  the  hands  of  his  favourite  pupil,  Heinrich 
Hertz,  and  the  latter  finally  gave  an  experimental  demonstration 

of  electromagnetic  waves,  the  "  Hertzian  waves,"  on  which 
wireless  telegraphy  depends,  and  the  velocity  of  which  is  the 
same  as  that  of  light.  The  last  investigations  of  Helmholtz 
related  to  problems  in  theoretical  mechanics,  more  especially 
as  to  the  relations  of  matter  to  the  ether,  and  as  to  the  distribu- 

tion of  energy  in  mechanical  systems.  In  particular  he  explained 
the  principle  of  least  action,  first  advanced  by  P.  L.  M.  de 
Maupertuis,  and  developed  by  Sir  W.  R.  Hamilton,  of  quaternion 
fame.  Helmholtz  also  wrote  on  philosophical  and  aesthetic 
problems.  His  position  was  that  of  an  empiricist,  denying  the 
doctrine  of  innate  ideas  and  holding  that  all  knowledge  is  founded 
on  experience,  hereditarily  transmitted  or  acquired. 

The  life  of  Helmholtz  was  uneventful  in  the  usual  sense. 
He  was  twice  married,  first,  in  1849, to  Olga  von  Velten  (by  whom 
he  had  two  children,  a  son  and  daughter),  and  secondly,  in  1861, 
to  Anna  von  Mohl,  of  a  Wiirtemberg  family  of  high  social  position. 
Two  children  were  born  of  this  marriage,  a  son,  Robert,  who  died 
in  1889,  after  showing  in  experimental  physics  indications  of 

his  father's  genius,  and  a  daughter,  who  married  a  son  of  Werner 
von  Siemens.  Helmholtz  was  a  man  of  simple  but  refined 
tastes,  of  noble  carriage  and  somewhat  austere  manner.  His 
life  from  first  to  last  was  one  of  devotion  to  science,  and  he  must 
be  accounted,  on  intellectual  grounds,  one  of  the  foremost  men 
of  the  i gth  century. 

See  L.  Konigsberger,  Hermann  von  Helmholtz  (1902;  English 
translation  by  F.  A.  Welby,  Oxford,  1906);  J.  G.  M"Kendrick, 
H.  L.  F.  von  Helmholtz  (1899).  (J.  G.  M.) 

HELMOLD,  an  historian  of  the  izth  century,  was  a  priest 
at  Bosau  near  Plon.  He  was  a  friend  of  the  two  bishops  of 
Oldenburg,  Vicelin  (d.  1154)  and  Gerold  (d.  1163),  who  did 

much  to  Christianize  the  Slavs.  At  Bishop  Gerold's  instigation 
Helmold  wrote  his  Chronica  Slawrum,  a  history  of  the  conquest 
and  conversion  of  the  Slavonic  countries  from  the  time  of 

Charlemagne.  For  the  life  and  times  of  Henry  the  Lion,  duke  of 

Saxony,  Helmold's  chronicle,  as  that  of  a  contemporary  who  had 
exceptional  means  for  gaining  information,  is  of  first-rate 
importance.  The  history  was  continued  down  to  1209  by  Abbot 
Arnold  of  Lubeck. 

The  Chronica  were  first  edited  by  Siegmund  Schorkcl  (Frankfort 

a.  M.,  1556).  The  best  edition  is  by  J.  M.  Lappenberg  in  Man. 
Germ.  hist,  scriptores,  xxi.  (1869).  For  critical  works  on  the 

Chronica  see  A.  Potthast,  Bibliotheca  hist.  med.  aevi,  s.  "  Helmoldus." 
HELMOND,  a  town  in  the  province  of  North  Brabant,  Holland, 

on  the  small  river  Aa,  and  on  the  canal  (Zuid-Willems  Vaart) 

between  'sHertogenbosch  and  Maastricht,  245  m.  by  rail  W.N.W. 
of  Venlo.  It  is  connected  by  steam  tramway  with  'sHertogen- 

bosch (21  m.  N.W.),  a  branch  line  northwards  to  Osch  being 
given  off  at  Veghel.  Pop.  (1900)  11,465.  The  castle  of  Helmond, 
built  in  1402,  is  a  beautiful  specimen  of  architecture,  and  among 
the  other  buildings  of  note  in  the  town  are  the  spacious  church 
of  St  Lambert,  the  Reformed  church  and  the  town  hall.  Helmond 
is  one  of  the  industrial  centres  of  the  province,  and  possesses 
over  a  score  of  factories  for  cotton  and  silk  weaving,  cotton 
printing,  dyeing,  iron  founding,  brewing,  soap  boiling  and 
tobacco  dressing,  as  well  as  engine  works  and  a  margarine 
factory.  There  is  an  art  school  in  the  town. 
HELMONT,  JEAN  BAPTISTE  VAN  (1577-1644),  Belgian 

chemist,  physiologist  and  physician,  a  member  of  a  noble 
family,  was  born  at  Brussels  in  1577.*  He  was  educated  at 
Louvain,  and  after  ranging  restlessly  from  one  science  to  another 
and  finding  satisfaction  in  none,  turned  to  medicine,  in  which 

he  took  his  doctor's  degree  in  1599.  The  next  few  years  he  spent 
in  travelling  through  Switzerland,  Italy,  France  and  England. 
Returning  to  his  own  country  he  was  at  Antwerp  at  t,he  time  of 

1  An  alternative  date  for  his  birth  is  1579  and  for  his  death  1635 
(see  Bull.  Roy.  Acad.  Belg.,  1907,  7,  p.  732). 
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the  great  plague  in  1605,  and  having  contracted  a  rich  marriage 
settled  in  1609  at  Vilvorde,  near  Brussels,  where  he  occupied 
himself  with  chemical  experiments  and  medical  practice  until 
his  death  on  the  3oth  of  December  1644.  Van  Helmont  presents 
curious  contradictions.  On  the  one  hand  he  was  a  disciple  of 
Paracelsus  (though  he  scornfully  repudiates  his  errors  was  well  as 
those  of  most  other  contemporary  authorities),  a  mystic  with 
strong  leanings  to  the  supernatural,  an  alchemist  who  believed 

that  with  a  small  piece  of  the  philosopher's  stone  he  had  trans- 
muted 2000  times  as  much  mercury  into  gold;  on  the  other 

hand  he  was  touched  with  the  new  learning  that  was  producing 
men  like  Harvey,  Galileo  and  Bacon,  a  careful  observer  of  nature, 
and  an  exact  experimenter  who  in  some  cases  realized  that 
matter  can  neither  be  created  nor  destroyed.  As  a  chemist 
he  deserves  to  be  regarded  as  the  founder  of  pneumatic  chemistry, 
even  though  it  made  no  substantial  progress  for  a  century  after 
his  time,  and  he  was  the  first  to  understand  that  there  are  gases 

distinct  in  kind  from  atmospheric  air.  The  very  word  "  gas  " 
he  claims  as  his  own  invention,  and  he  perceived  that  his  "  gas 
sylvestre  "  (our  carbon  dioxide)  given  off  by  burning  charcoal 
is  the  same  as  that  produced  by  fermenting  must  and  that 
which  sometimes  renders  the  air  of  caves  irrespirable.  For 
him  air  and  water  are  the  two  primitive  elements  of  things. 
Fire  he  explicitly  denies  to  be  an  element,  and  earth  is  not  one 
because  it  can  be  reduced  to  water.  That  plants,  for  instance, 
are  composed  of  water  he  sought  to  show  by  the  ingenious 
quantitative  experiment  of  planting  a  willow  weighing  5  Ib  in 
200  Ib  of  dry  soil  and  allowing  it  to  grow  for  five  years;  at  the 
end  of  that  time  it  had  become  a  tree  weighing  169  ft,  and  since 
it  had  received  nothing  but  water  and  the  soil  weighed  practically 
the  same  as  at  the  beginning,  he  argued  that  the  increased  weight 
of  wood,  bark  and  roots  had  been  formed  from  water  alone. 
It  was  an  old  idea  that  the  processes  of  the  living  body  are 
fermentative  in  character,  but  he  applied  it  more  elaborately 
than  any  of  his  predecessors.  For  him  digestion,  nutrition  and 
even  movement  are  due  to  ferments,  which  convert  dead  food 
into  living  flesh  in  six  stages.  But  having  got  so  far  with  the 
application  of  chemical  principles  to  physiological  problems, 
he  introduces  a  complicated  system  of  supernatural  agencies 
like  the  archei  of  Paracelsus,  which  preside  over  and  direct  the 
affairs  of  the  body.  A  central  archeus  controls  a  number  of 
subsidiary  archei  which  move  through  the  ferments,  and  just 
as  diseases  are  primarily  caused  by  some  affection  (exorbitatio) 
of  the  archeus,  so  remedies  act  by  bringing  it  back  to  the  normal. 
At  the  same  time  chemical  principles  guided  him  in  the  choice 

of  medicines — undue  acidity  of  ihe  digestive  juices,  for  example, 
was  to  be  corrected  by  alkalies  and  vice  versa;  he  was  thus  a 
forerunner  of  the  iatrochemical  school,  and  did  good  service  to 

the  art  of  medicine  by  applying  chemical  methods  to  the  prepara- 
tion of  drugs.  Over  and  above  the  archeus  he  taught  that  there 

is  the  sensitive  soul  which  is  the  husk  or  shell  of  the  immortal 
mind.  Before  the  Fall  the  archeus  obeyed  the  immortal  mind 
and  was  directly  controlled  by  it,  but  at  the  Fall  men  received 
also  the  sensitive  soul  and  with  it  lost  immortality,  for  when  it 
perishes  the  immortal  mind  can  no  longer  remain  in  the  body. 

In  addition  to  the  archeus,  which  he  described  as  "  aura  vitalis 
seminum,  vitae  directrix,"  Van  Helmont  had  other  governing 
agencies  resembling  the  archeus  and  not  always  clearly  distin- 

guished from  it.  From  these  he  invented  the  term  bias,  defined 

as  the  "  vis  motus  tarn  alterivi  quam  localis."  Of  bias  there 
were  several  kinds,  e.g.  bias  humanum  and  bias  meteoron;  the 

heavens  he  said  "  constare  gas  materia  et  bias  efficiente."  He 
was  a  faithful  Catholic,  but  incurred  the  suspicion  of  the  Church 
by  his  tract  De  magnetica  vulnerum  curatione  (1621),  which  was 
thought  to  derogate  from  some  of  the  miracles.  His  works  were 
collected  and  published  at  Amsterdam  as  Ortus  medicinae,  vd 
opera  et  opuscula  omnia  in  1668  by  his  son  Franz  Mercurius 
(b.  i6r8  at  Vilvorde,  d.  1699  at  Berlin),  in  whose  own  writings, 
e.g.  Cabbalah  Denudata  (1677)  and  Opuscula  philosophica  (1690), 
mystical  theosophy  and  alchemy  appear  in  still  wilder  confusion. 

See  M.  Foster,  Lectures  on  the  History  of  Physiology  (1901);  also 
Chevreul  in  Journ.  des  savants  (Feb.  and  March  1850),  and  Cap 

in  Journ.  pharm.  Mm.  (1852).  Other  authorities  are  Poultier 

d'Elmoth,  Memoire  sur  J.  B.  van  Helmont  (1817) ;  Rixner  and  Sieber, 
Beitrdge  zur  Geschichte  der  Physiologic  (1819-1826),  vol.  ii.;  Spiers, 
Helmont' s  System  der  Medicin  (1840);  Melsens,  Lemons  sur  van 
Helmont  (1848) ;  Rommelaere,  fttudes  sur  J.  B.  van  Helmont  (1860). 
HELMSTEDT,  or  more  rarely  Helmstadt,  a  town  of  Germany, 

in  the  duchy  of  Brunswick,  30  m.  N.W.  of  Magdeburg  on  the 
main  line  of  railway  to  Brunswick.  Pop.  (1905)  15,415.  The 
principal  buildings  are  the  Juleum,  the  former  university,  built 
in  the  Renaissance  style  towards  the  close  of  the  i6th  century, 
and  containing  a  library  of  40,000  volumes;  the  fine  Stephans- 
kirche  dating  from  the  I2th  century;  the  Walpurgiskirche 

restored  in  1893-1894;  the  Marienberger  Kirche,  a  beautiful 
church  in  the  Roman  style,  and  the  Roman  Catholic  church. 
The  Augustinian  nunnery  of  Marienberg  founded  in  1176  is 
now  a  Lutheran  school.  The  town  contains  the  ruins  of  the 
Benedictine  abbey  of  St  Ludger,  which  was  secularized  in  1803. 
The  educational  institutions  include  several  schools.  The 
principal  manufactures  are  furniture,  yarn,  soap,  tobacco, 
sugar,  vitriol  and  earthenware.  Near  the  town  is  Bad  Helmstedt, 
which  has  an  iron  mineral  spring,  and  the  Liibbensteine,  two 
blocks  of  granite  on  which  sacrifices  to  Woden  are  said  to  have 
been  offered.  Near  Bad  Helmstedt  a  monument  has  been  erect  cd 

to  those  who  fell  in  the  Franco-German  War;  in  the  town  there 
is  one  to  those  killed  at  Waterloo.  Helmstedt  originated, 
according  to  legend,  in  connexion  with  the  monastery  founded 
by  Ludger  or  Liudger  (d.  809) ,  the  first  bishop  of  Munster.  There 
appears,  however,  little  doubt  that  this  tradition  is  mythical 
and  that  Helmstedt  was  not  founded  until  about  900.  It  obtained 
civic  rights  in  1099  and,  although  destroyed  by  the  archbishop 
of  Magdeburg  in  1199,  it  was  soon  rebuilt.  In  1457  it  joined  the 
Hanseatic  League,  and  in  1490  it  came  into  the  possession  of 
Brunswick.  In  1576  Julius,  duke  of  Brunswick,  founded  a 
university  here,  and  throughout  the  i7th  century  this  was  one 
of  the  chief  seats  of  Protestant  learning.  It  was  closed  by 
Jerome,  king  of  Westphalia,  in  1809. 

See  Ludewig,  Geschichte  und  Beschreibung  der  Stadt  Helmstedt 
(Helmstedt,  1821). 

HELMUND,  a  river  of  Afghanistan,  in  length  about  600  m. 
The  Helmund,  which  is  identical  with  the  ancient  Etymander, 
is  the  most  important  river  in  Afghanistan,  next  to  the  Kabul 
river,  which  it  exceeds  both  in  volume  and  length.  It  rises 
in  the  recesses  of  the  Koh-i-Baba  to  the  west  of  Kabul,  its 
infant  stream  parting  the  Unai  pass  from  the  Irak,  the  two 

chief  passes  on  the  well-known  road  from  Kabul  to  Bamian. 
For  50  m.  from  its  source  its  course  is  ascertained,  but  beyond 
that  point  for  the  next  50  no  European  has  followed  it.  About 

the  parallel  of  33°  N.  it  enters  the  Zamindawar  province  which 
lies  to  the  N.W.  of  Kandahar,  and  thenceforward  it  is  a  well- 
mapped  river  to  its  termination  in  the  lake  of  Seistan.  Till 
about  40  m.  above  Girishk  the  character  of  the  Helmund  is  that 
of  a  mountain  river,  flowing  through  valleys  which  in  summer  are 
the  resort  of  pastoral  tribes.  On  leaving  the  hills  it  enters  on  a 
flat  country,  and  extends  over  a  gravelly  bed.  Here  also  it  begins 
to  be  used  in  irrigation.  At  Girishk  it  is  crossed  by  the  principal 

route  from  Herat  to  Kandahar.  Forty-five  miles  below  Girishk 
the  Helmund  receives  its  greatest  tributary,  the  Arghandab, 
from  the  high  Ghilzai  country  beyond  Kandahar,  and  becomes 
a  very  considerable  river,  with  a  width  of  300  or  400  yds.  and 
an  occasional  depth  of  9  to  12  ft.  Even  in  the  dry  season  it  is 
never  without  a  plentiful  supply  of  water.  The  course  of  the 
river  is  more  or  less  south-west  from  its  source  till  in  Seistan 

it  crosses  meridian  62°,  when  it  turns  nearly  north,  and  so  flows 
for  70  or  80  m.  till  it  falls  into  the  Seistan  hamuns,  or  swamps, 
by  various  mouths.  In  this  latter  part  of  its  course  it  forms 
the  boundary  between  Afghan  and  Persian  Seistan,  and  owing 
to  constant  changes  in  its  bed  and  the  swampy  nature  of  its 
borders  it  has  been  a  fertile  source  of  frontier  squabbles.  Persian 
Seistan  was  once  highly  cultivated  by  means  of  a  great  system 
of  canal  irrigation;  but  for  centuries,  since  the  country  was 
devastated  by  Timur,  it  has  been  a  barren,  treeless  waste  of 
flat  alluvial  plain.  In  years  of  exceptional  flood  the  Seistan 
lakes  spread  southwards  into  an  overflow  channel  called  the 
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Shclag  which,  running  parallel  to  the  northern  course  of  the 
Helmund  in  the  opposite  direction,  finally  loses  its  waters  in 
the  Gaod-i-Zirreh  swamp,  which  thus  becomes  the  final  bourne 
of  the  river.  Throughout  its  course  from  its  confluence  with  the 

Arghandab  to  the  ford  of  Chahar  Burjak,  where  it  bends  north- 
ward, the  Helmund  valley  is  a  narrow  green  belt  of  fertility 

sunk  in  the  midst  of  a  wide  alluvial  desert,  with  many  thriving 
villages  interspersed  amongst  the  remains  of  ancient  cities, 
relics  of  Kaiani  rule.  The  recent  political  mission  to  Seistan 

under  Sir  Henry  McMahon  (1904-1905)  added  much  information 
respecting  the  ancient  and  modern  channels  of  the  lower  Helmund, 
proving  that  river  to  have  been  constantly  shifting  its  bed  over 
a  vast  area,  changing  the  level  of  the  country  by  silt  deposits, 
and  in  conjunction  with  the  terrific  action  of  Seistan  winds 

actually,  altering  its  configuration.  (T.  H.  H.*) 
HELM  WIND,  a  wind  that  under  certain  conditions  blows 

over  the  escarpment  of  the  Pennines,  near  Cross  Fell  from  the 
eastward,  when  a  helm  (helmet)  cloud  covers  the  summit.  The 
helm  bar  is  a  roll  of  cloud  that  forms  in  front  of  it,  to  leeward. 

See  "  Report  on  the  Helm  Wind  Inquiry,"  by  W.  Marriott, 
Quart.  Journ.  Roy.  Met.  Soc.  xv.  103. 

HELOTS  (Gr.  eiXcores  or  tiXcorcu),  the  serfs  of  the  ancient 
Spartans.  The  word  was  derived  in  antiquity  from  the  town 
of  Helos  in  Laconia,  but  is  more  probably  connected  with  eXos, 
a  fen,  or  with  the  root  of  f\tiv,  to  capture.  Some  scholars 
suppose  them  to  have  been  of  Achaean  race,  but  they  were 
more  probably  the  aborigines  of  Laconia  who  had  been  enslaved 
by  the  Achaeans  before  the  Dorian  conquest.  After  the  second 
Messenian  war  (see  SPARTA)  the  conquered  Messenians  were 
reduced  to  the  status  of  helots,  from  which  Epaminondas 
liberated  them  three  centuries  later  after  the  battle  of  Leuctra 

(371  B.C.).  The  helots  were  state  slaves  bound  to  the  soil — • 
adscripts  glebae — and  assigned  to  individual  Spartiates  to  till 
their  holdings  ((cXijpoi) ;  their  masters  could  neither  emancipate 
them  nor  sell  them  off  the  land,  and  they  were  under  an  oath 
not  to  raise  the  rent  payable  yearly  in  kind  by  the  helots.  In 
time  of  war  they  served  as  light-armed  troops  or  as  rowers  in 
the  fleet;  from  the  Peloponnesian  War  onwards  they  were 
occasionally  employed  as  heavy  infantry  (oirXtrat),  distinguished 
bravery  being  rewarded  by  emancipation.  That  the  general 
attitude  of  the  Spartans  towards  them  was  one  of  distrust  and 
cruelty  cannot  be  doubted.  Aristotle  says  that  the  ephors  of 
each  year  on  entering  office  declared  war  on  the  helots  so  that 
they  might  be  put  to  death  at  any  time  without  violating  religious 
scruple  (Plutarch,  Lycurgus  28),  and  we  have  a  well-attested 
record  of  2000  helots  being  freed  for  service  in  war  and  then 
secretly  assassinated  (Thuc.  iv.  80).  But  when  we  remember 
the  value  of  the  helots  from  a  military  and  agricultural  point 
of  view  we  shall  not  readily  believe  that  the  crypteia  was  really, 
as  some  authors  represent  it,  an  organized  system  of  massacre; 

we  shall  see  in  it  "  a  good  police  training,  inculcating  hardihood 
and  vigour  in  the  young,"  while  at  the  same  time  getting  rid 
of  any  helots  who  were  found  to  be  plotting  against  the  state 
(see  further  CRYPTEIA). 

Intermediate  between  Helots  and  Spartiates  were  the  two 
classes  of  Ncodamodes  and  Mothones.  The  former  were  emanci- 

pated helots,  or  possibly  their  descendants,  and  were  much 
used  in  war  from  the  end  of  the  5th  century;  they  served  especi- 

ally on  foreign  campaigns,  as  those  of  Thibron  (400-399  B.C.) 
and  Agesilaus  (396-394  B.C.)  in  Asia  Minor.  The  mothones  or 
mothakes  were  usually  the  sons  of  Spartiates  and  helot  mothers; 
they  were  free  men  sharing  the  Spartan  training,  but  were  not 
full  citizens,  though  they  might  become  such  in  recognition  of 
special  merit. 

See  C.  O.  Miiller,  History  and  Antiquities  of  the  Doric  Race  (Eng. 
trans.),  bk.  iii.  ch.  3.;  G.  Gilbert,  Greek  Constitutional  Antiquities 
(Eng.  trans.),  pp.  30-35;  A.  H.  J.  Greenidge,  Handbook  of  Greek 
Constitutional  History,  pp.  83-85;  G.  Busolt,  Die  griech.  Stoats-  u. 

htsaltertumer,  §  84;  Griechische  Geschichte,  i.2  525-528;  G.  F. 
Schomann,  Antiquities  of  Greece:  The  State  (Eng.  trans.)  pp.  104  ff. 

(M.  N.  T.) 

HELPS,  SIR  ARTHUR  (1813-1875),  English  writer  and  clerk 
of  the  Privy  Council,  youngest  son  of  Thomas  Helps,  a  London 

merchant,  was  born  near  London  on  the  loth  of  July  1813.  He 
was  educated  at  Eton  and  at  Trinity  College,  Cambridge, 
coming  out  3ist  wrangler  in  the  mathematical  tripos  in  1835.  He 
was  recognized  by  the  ablest  of  his  contemporaries  there  as  a 
man  of  superior  gifts,  and  likely  to  make  his  mark  in  after  life. 
As  a  member  of  the  Conversazione  Society,  better  known  as  the 

"  Apostles,"  a  society  established  in  1820  for  the  purposes  of 
discussion  on  social  and  literary  questions  by  a  few  young  men 
attracted  to  each  other  by  a  common  taste  for  literature  and 
speculation,  he  was  associated  with  Charles  Buller,  Frederick 
Maurice,  Richard  Chenevix  Trench,  Monckton  Milnes,  Arthur 
Hallam  and  Alfred  Tennyson.  His  first  literary  effort,  Thoughts 
in  the  Cloister  and  the  Crowd  (1835),  was  a  series  of  aphorisms 
upon  life,  character,  politics  and  manners.  Soon  after  leaving 
the  university  Arthur  Helps  became  private  secretary  to  Spring 
Rice  (afterwards  Lord  Monteagle),  then  chancellor  of  the  ex- 

chequer. This  appointment  he  filled  till  1839,  when  he  went 
to  Ireland  as  private  secretary  to  Lord  Morpeth  (afterwards 
earl  of  Carlisle),  chief  secretary  for  Ireland.  In  the  meanwhile 
(28th  October  1836)  Helps  had  married  Bessy,  daughter  of 
Captain  Edward  Fuller.  He  was  one  of  the  commissioners 
for  the  settlement  of  certain  Danish  claims  which  dated  so  far 
back  as  the  siege  of  Copenhagen;  but  with  the  fall  of  the 
Melbourne  administration  (1841)  his  official  experience  closed 
for  a  period  of  nearly  twenty  years.  He  was  not,  however, 
forgotten  by  his  political  friends.  He  possessed  admirable 
tact  and  sagacity;  his  fitness  for  official  life  was  unmistakable, 
and  in  1860  he  was  appointed  clerk  of  the  Privy  Council,  on  the 
recommendation  of  Lord  Granville. 

His  Essays  written  in  the  Intervals  of  Business  had  appeared 
in  1841,  and  his  Claims  of  Labour,  an  Essay  on  the  Duties  of  the 
Employers  to  the  Employed,  in  1844.  Two  plays,  King  Henry 
the  Second,  an  Historical  Drama,  and  Catherine  Douglas,  a  Tragedy, 
published  in  1843,  have  no  particular  merit.  Neither  in  these, 
nor  in  his  only  other  dramatic  effort,  Oulita  the  Serf  (1858)  did 
he  show  any  real  qualifications  as  a  playwright. 

Helps  possessed,  however,  enough  dramatic  power  to  give 
life  and  individuality  to  the  dialogues  with  which  he  enlivened 
many  of  his  other  books.  In  his  Friends  in  Council,  a  Series 
of  Readings,  and  Discourse  thereon  (1847-1859),  Helps  varied 
his  presentment  of  social  and  moral  problems  by  dialogues 
between  imaginary  personages,  who,  under  the  names  of  Milver- 
ton,  Ellesmere  and  Dunsford,  grew  to  be  almost  as  real  to 

Helps's  readers  as  they  certainly  became  to  himself.  The  book 
was  very  popular,  and  the  same  expedient  was  resorted  to  in 
Conversations  on  War  and  General  Culture,  published  in  1871. 
The  familiar  speakers,  with  others  added,  also  appeared  in  his 

Realmah  (1868)  and  in  the  best  of  its  author's  later  works,  Talk 
about  Animals  and  their  Masters  (1873). 

A  long  essay  on  slavery  in  the  first  series  of  Friends  in  Council 
was  subsequently  elaborated  into  a  work  in  two  volumes  pub- 

lished in  1848  and  1852,  called  The  Conquerors  of  the  New  World 
and  their  Bondsmen.  Helps  went  to  Spain  in  1847  to  examine 
the  numerous  MSS.  bearing  upon  his  subject  at  Madrid.  The 
fruits  of  these  researches  were  embodied  in  an  historical  work 

based  upon  his  Conquerors  of  the  New  World,  and  called  The 
Spanish  Conquest  in  America,  and  its  Relation  to  the  History  of 

Slavery  and  the  Government  of  Colonies  (4  vols.,  1855-1857-1861). 
But  in  spite  of  his  scrupulous  efforts  after  accuracy,  the  success 
of  the  book  was  marred  by  its  obtrusively  moral  purpose  and 
its  discursive  character. 

The  Life  of  Las  Casas,  the  Apostle  of  the  Indians  (1868),  The 
Life  of  Columbus  (1869),  The  Life  of  Pizarro  (1869),  and  The 
Life  of  Hernando  Cortes  (1871),  when  extracted  from  the  work 
and  published  separately,  proved  successful.  Besides  the  books 
which  have  been  already  mentioned  he  wrote:  Organization 
in  Daily  Life,  an  Essay  (1862),  Casimir  Maremma  (1870),  Brevia, 
Short  Essays  and  Aphorisms  (1871),  Thoughts  upon  Government 
(1872),  Life  and  Labours  of  Mr  Thomas  Brassey  (1872),  Ivan 
de  Biron  (1874),  Social  Pressure  (1875). 

His  appointment  as  clerk  of  the  Council  brought  him  into 
personal  communication  with  Queen  Victoria  and  the  Prince 
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Consort,  both  of  whom  came  to  regard  him  with  confidence 

and  respect.  After  the  Prince's  death,  the  Queen  early  turned 
to  Helps  to  prepare  an  appreciation  of  her  husband's  life  and 
character.  In  his  introduction  to  the  collection  (1862)  of  the 

Prince  Consort's  speeches  and  addresses  Helps  adequately 
fulfilled  his  task.  Some  years  afterwards  he  edited  and  wrote 

a  preface  to  the  Queen's  Leaves  from  a  Journal  of  our  Life  in 
the  Highlands  (1868).  In  1864  he  received  the  honorary  degree 
of  D.C.L.  from  the  university  of  Oxford.  He  was  made  a  C.B. 
in  1871  and  K.C.B.  in  the  following  year.  His  later  years 
were  troubled  by  financial  embarrassments,  and  he  died  on  the 
7th  of  March  1875. 
HELSINGBORG,  a  seaport  of  Sweden  in  the  district  (Ian) 

of  Malmohus,  35  m.  N.  by  E.  of  Copenhagen  by  rail  and  water. 
Pop.  (1900),  24,670.  It  is  beautifully  situated  at  the  narrowest 
part  of  Oresund,  or  the  Sound,  here  only  3  m.  wide,  opposite 
Helsingor  (Elsinore)  in  Denmark.  Above  the  town  the  brick 
tower  of  a  former  castle  crowns  a  hill,  commanding  a  fine  view 
over  the  Sound.  On  the  outskirts  are  the  Oresund  Park,  gardens 

containing  iodide  and  bromide  springs,  and  frequented  sea-baths. 
On  the  coast  to  the  north  is  the  royal  chateau  of  Sofiero;  to  the 
south,  the  small  spa  of  Ramlosa.  A  system  of  electric  trams  is 
maintained.  North  and  east  of  Helsingborg  lies  the  only  coal- 

field in  Sweden,  extending  into  the  lofty  Kullen  peninsula, 
which  forms  the  northern  part  of  the  east  shore  of  the  Sound. 

Potter's  clay  is  also  found.  Helsingborg  ranks  among  the  first 
manufacturing  towns  of  Sweden,  having  copper  works,  using 
ore  from  Sulitelma  in  Norway,  india-rubber  works  and  breweries. 
The  artificial  harbour  has  a  depth  of  24  ft.,  and  there  are 
extensive  docks.  The  chief  exports  are  timber,  butter  and  iron. 
The  town  is  the  headquarters  of  the  first  army  division. 

The  original  site  of  the  town  is  marked  by  the  tower  of  the 
old  fortress,  which  is  first  mentioned  in  1135.  In  the  i4th  century 
it  was  several  times  besieged.  From  1370  along  with  other 
towns  in  the  province  of  Skane,  it  was  united  for  fifteen  years 
with  the  Hanseatic  League.  The  fortress  was  destroyed  by  fire 
in  1418,  and  about  1425  Eric  XIII.  built  another  near  the  sea, 
and  caused  the  town  to  be  transported  thither,  bestowing  upon 
it  important  privileges.  Until  1658  it  belonged  to  Denmark, 
and  it  was  again  occupied  by  the  Danes  in  1676  and  1677.  In 
i684itsfortificationsweredismantled.  It  was  taken  by  Frederick 
IV.  of  Denmark  in  November  1709,  but  on  the  28th  of  February 
1710  the  Danes  were  defeated  in  the  neighbourhood,  and  the 
town  came  finally  into  the  possession  of  Sweden,  though  in  1711 
it  was  again  bombarded  by  the  Danes.  A  tablet  on  the  quay 
commemorates  the  landing  of  Bernadotte  after  his  election 
as  successor  to  the  throne  in  1810. 
HELSIN6FORS  (Finnish  Helsinki),  a  seaport  and  the  capital 

of  Finland  and  of  the  province  of  Nyland,  centre  of  the  admini- 
strative, scientific,  educational  and  industrial  life  of  Finland. 

The  fine  harbour  is  divided  into  two  parts  by  a  promontory, 
and  is  protected  at  its  entrance  by  a  group  of  small  islands,  on 
one  of  which  stands  the  fortress  of  Sveaborg.  A  third  harbour 
is  situated  on  the  west  side  of  the  promontory,  and  all  three 
have  granite  quays.  The  city,  which  in  1810  had  only  4065 
inhabitants,  Abo  the  then  capital  having  10,224,  has  increased 
with  great  rapidity,  having  22,228  inhabitants  in  1860,  61,530 
in  1890  and  111,654  in  1904.  It  is  the  centre  of  an  active  shipping 
trade  with  the  Baltic  ports  and  with  England,  and  of  a  railway 
system  connecting  it  with  all  parts  of  the  grand  duchy  and  with 
St  Petersburg.  Helsingfors  is  handsome  and  well  laid  out  with 
wide  streets,  parks,  gardens  and  monuments.  The  principal 
square  contains  the  cathedral  of  St  Nicholas,  the  Senate  House 

and  the  university,  all  striking  buildings  of  considerable  archi- 
tectural distinction.  In  the  centre  is  the  statue  of  the  Tsar 

Alexander  II.,  who  is  looked  upon  as  the  protector  of  the  liberties 
of  Finland,  the  monument  being  annually  decorated  with  wreaths 
and  garlands.  The  university  has  a  teaching  staff  of  141  with 
(1906)  1921  students,  of  whom  328  were  women.  The  university 
is  well  provided  with  museums  and  laboratories  and  has  a 
library  of  over  250,000  volumes.  Other  public  institutions 
are  the  Athenaeum,  with  picture  gallery,  a  Swedish  theatre 

and  opera  house,  a  Finnish  theatre,  the  Archives,  the  Senate 

House,  the  Nobles'  House  (Riddarhuset)  and  the  House  of  the 
Estates,  the  German  (Lutheran)  church  and  the  Russian  church. 
Some  of  the  scientific  societies  of  Helsingfors  have  a  wide 
repute,  such  as  the  academy  of  sciences,  the  geographical, 
historical,  Finno-Ugrian,  biblical,  medical,  law,  arts  and  forestry 
societies,  as  also  societies  for  the  spread  of  popular  education 
and  of  arts  and  crafts.  There  are  a  polytechnic,  ten  high  schools, 
navigation  and  trade  schools,  institutes  for  the  blind  and  the 
mentally  deficient,  and  numerous  elementary  schools.  The 
general  standard  of  education  is  high,  the  publication  of  books, 
reviews  and  newspapers  being  very  active.  The  language  of 
culture  is  Swedish,  but  owing  to  recent  manufacturing  develop- 

ments the  majority  of  the  population  is  Finnish-speaking. 
Helsingfors  displays  great  manufacturing  and  commercial 
activity,  the  imports  being  coal,  machinery,  sugar,  grain  and 
clothing.  The  manufactures  of  the  city  consist  largely  of 
tobacco,  beer  and  spirits,  carpets,  machinery  and  sugar. 

HELST,  BARTHOLOMAEUS  VAN  DER,  Dutch  painter,  was 
born  in  Holland  at  the  opening  of  the  I7th  century,  and  died 
at  Amsterdam  in  1670.  The  date  and  place  of  his  birth  are 
uncertain;  and  it  is  equally  difficult  to  confirm  or  to  deny  the 
time-honoured  statement  that  he  was  born  in  1613  at  Amsterdam. 
It  has  been  urged  indeed  by  competent  authority  that  Van  der 
Heist  was  not  a  native  of  Amsterdam,  because  a  family  of  that 
name  lived  as  early  as  1607  at  Haarlem,  and  pictures  are  shown 
as  works  of  Van  der  Heist  in  the  Haarlem  Museum  which  might 
tend  to  prove  that  he  was  in  practice  there  before  he  acquired 
repute  at  Amsterdam.  Unhappily  Bartholomew  has  not  been 
traced  amongst  the  children  of  Severijn  van  der  Heist,  who 
married  at  Haarlem  in  1607,  and  there  is  no  proof  that  the 
pictures  at  Haarlem  are  really  his;  though  if  they  were  so  they 
would  show  that  he  learnt  his  art  from  Frans  Hals  and  became 
a  skilled  master  as  early  as  1631.  Scheltema,  a  very  competent 
judge  in  matters  of  Dutch  art  chronology,  supposes  that  Van 
der  Heist  was  a  resident  at  Amsterdam  in  1636.  His  first  great 
picture,  representing  a  gathering  of  civic  guards  at  a  brewery, 
is  variously  assigned  to  1639  and  1643,  and  still  adorns  the 
town-hall  of  Amsterdam.  His  noble  portraits  of  the  burgo- 

master Bicker  and  Andreas  Bicker  the  younger,  in  the  gallery  of 

Amsterdam,  of  the  same  date  no  doubt  as  Bicker's  wife  lately 
in  the  Ruhl  collection  at  Cologne,  were  completed  in  1642. 
From  that  time  till  his  death  there  is  no  difficulty  in  tracing  Van 

der  Heist's  career  at  Amsterdam.  He  acquired  and  kept  the 
position  of  a  distinguished  portrait-painter,  producing  indeed 
little  or  nothing  besides  portraits  at  any  time,  but  founding, 

in  conjunction  with  Nicolaes  de  Helt  Stokade,  the  painters' 
guild  at  Amsterdam  in  1654.  At  some  unknown  date  he  married 
Constance  Reynst,  of  a  good  patrician  family  in  the  Netherlands, 
bought  himself  a  house  in  the  Doelenstrasse  and  ended  by 
earning  a  competence.  His  likeness  of  Paul  Potter  at  the  Hague, 
executed  in  1654,  and  his  partnership  with  Backhuysen,  who  laid 
in  the  backgrounds  of  some  of  his  pictures  in  1668,  indicate 
a  constant  companionship  with  the  best  artists  of  the  time. 
Wagen  has  said  that  his  portrait  of  Admiral  Kortenaar,  in 
the  gallery  of  Amsterdam,  betrays  the  teaching  of  Frans  Hals, 
and  the  statement  need  not  be  gainsaid;  yet  on  the  whole 

Van  der  Heist's  career  as  a  painter  was  mainly  a  protest  against 
the  systems  of  Hals  and  Rembrandt.  It  is  needless  to  dwell 
on  the  pictures  which  preceded  that  of  1648,  called  the  Peace 
of  Miinster,  in  the  gallery  of  Amsterdam.  The  Peace  challenges 
comparison  at  once  with  the  so-called  Night  Watch  by  Rembrandt 
and  the  less  important  but  not  less  characteristic  portraits  of 
Hals  and  his  wife  in  a  neighbouring  room.  Sir  Joshua  Reynolds 
was  disappointed  by  Rembrandt,  whilst  Van  der  Heist  surpassed 
his  expectation.  But  Biirger  asked  whether  Reynolds  had  not 
already  been  struck  with  blindness  when  he  ventured  on  this 
criticism.  The  question  is  still  an  open  one.  But  certainly 
Van  der  Heist  attracts  by  qualities  entirely  differing  from  those 
of  Rembrandt  and  Frans  Hals.  Nothing  can  be  more  striking 
than  the  contrast  between  the  strong  concentrated  light  and  the 

deep  gloom  of  Rembrandt  and  the  contempt  of  chiaroscuro 



HELSTON— HELVETII 

253 

peculiar  to  his  rival,  except  the  contrast  between  the  rapid 

sketchy  touch  of  Hals  and  the  careful  finish  and  rounding  of 

van  der  Heist.  "  The  Peace  "  is  a  meeting  of  guards  to  celebrate 

the  signature  of  the  treaty  of  Munster.  The  members  of  the 

Doele  of  St  George  meet  to  feast  and  congratulate  each  other  not 

at  a  formal  banquet  but  in  a  spot  laid  out  for  good  cheer,  where 

de  Wit,  the  captain  of  his  company,  can  shake  hands  with  his 

lieutenant  Waveren,  yet  hold  in  solemn  state  the  great  drinking- 
horn  of  St  George.  The  rest  of  the  company  sit,  stand  or  busy 

themselves  around — some  eating,  others  drinking,  others 

carving  or  serving — an  animated  scene  on  a  long  canvas,  with 

figures  large  as  life.  Well  has  Burger  said,  the  heads  are  full 
of  life  and  the  hands  admirable.  The  dresses  and  subordinate 

parts  are  finished  to  a  nicety  without  sacrifice  of  detail  or  loss 
of  breadth  in  touch  or  impast.  But  the  eye  glides  from  shape  to 

shape,  arrested  here  by  expressive  features,  there  by  a  bright 
stretch  of  colours,  nowhere  at  perfect  rest  because  of  the  lack 

of  a  central  thought  in  light  and  shade,  harmonies  or  composition. 

Great  as  the  qualities  of  van  der  Heist  undoubtedly  are,  he 

remains  below  the  line  of  demarcation  which  separates  the 

second  from  the  first-rate  masters  of  art. 

His  pictures  are  very  numerous,  and  almost  uniformly  good ;  but 
in  his  later  creations  he  wants  power,  and  though  still  amazingly 
careful,  he  becomes  grey  and  woolly  in  touch.  At  Amsterdam  the 

four  regents  in  the  Werkhuys  (1650),  four  syndics  in  the  gallery 

(1656),  and  four  syndics  in  the  town-hall  (1657)  are  masterpieces, 
to  which  may  be  added  a  number  of  fine  single  portraits.  Rotterdam, 
notwithstanding  the  fire  of  1864,  still  boasts  of  three  of  van  der 
Heist's  works.  The  Hague  owns  but  one.  St  Petersburg,  on  the 
other  hand,  possesses  ten  or  eleven,  of  various  shades  of  excellence. 
The  Louvre  has  three,  Munich  four.  Other  pieces  are  in  the  galleries 
of  Berlin,  Brunswick,  Brussels,  Carlsruhe,  Cassel,  Darmstadt, 
Dresden,  Frankfort,  Gotha,  Stuttgart  and  Vienna. 

HELSTON,  a  market  town  and  municipal  borough  in  the 
Truro  parliamentary  division  of  Cornwall,  England,  n  m.  by 
road  W.S.W.  of  Falmouth,  on  a  branch  of  the  Great  Western 
railway.  Pop.  (1901)  3088.  It  is  pleasantly  situated  on  rising 
ground  above  the  small  river  Cober,  which,  a  little  below  the 
town,  expands  into  a  picturesque  estuary  called  Looe  Pool,  the 
water  being  banked  up  by  the  formation  of  Looe  Bar  at  the 
mouth.  Formerly,  when  floods  resulted  from  this  obstruction, 
the  townsfolk  of  Helston  acquired  the  right  of  clearing  a  passage 
through  it  by  presenting  leathern  purses  containing  three 
halfpence  to  the  lord  of  the  manor.  The  mining  industry  on 
which  the  town  formerly  depended  is  extinct,  but  the  district 
is  agricultural  and  dairy  farming  is  carried  on,  while  the  town 
has  flour  mills,  tanneries  and  iron  foundries.  As  Helston  has 
the  nearest  railway  station  to  the  Lizard,  with  its  magnificent 
coast-scenery,  there  is  a  considerable  tourist  traffic  in  summer. 
Some  trade  passes  through  the  small  port  of  Porthleven,  3  m. 
S.W.,  where  the  harbour  admits  vessels  of  500  tons.  On  the 
8th  of  May  a  holiday  is  still  observed  in  Helston  and  known  as 
Flora  or  Furry  day.  It  has  been  regarded  as  a  survival  of  the 
Roman  Floralia,  but  its  origin  is  believed  by  some  to  be  Celtic. 
Flowers  and  branches  were  gathered,  and  dancing  took  place  in 
the  streets  and  through  the  houses,  all  being  thrown  open,  while 
a  pageant  was  also  given  and  a  special  ancient  folk-song  chanted. 
This  ceremony,  after  being  almost  forgotten,  has  been  revived 
in  modern  times.  The  borough  is  under  a  mayor,  4  aldermen 
and  12  councillors.  Area,  309  acres. 

Helston  (Henliston,  Haliston,  Helleston),  the  capital  of  the 
Meneage  district  of  Cornwall,  was  held  by  Earl  Harold  in  the 
time  of  the  Confessor  and  by  King  William  at  the  Domesday 
Survey.  At  the  latter  date  besides  seventy-three  villeins,  bordars 
and  serfs  there  were  forty  cenisarii,  a  species  of  unfree  tenants 
who  rendered  their  custom  in  the  form  of  beer.  King  John 
(1201)  constituted  Helleston  a  free  borough,  established  a  gild 
merchant,  and  granted  the  burgesses  freedom  from  toll  and  other 
similar  dues  throughout  the  realm,  and  the  cognizance  of  all 
pleas  within  the  borough  except  crown  pleas.  Richard,  king  of 
the  Romans  (1260),  extended  the  boundaries  of  the  borough 
and  granted  permission  for  the  erection  of  an  additional  mill. 
Edward  I.  (1304)  granted  the  pesage  of  tin,  and  Edward  III.  a 

Saturday  market  and  four  fairs.  Of  these  the  Saturday  market 
and  a  fair  on  the  feast  of  SS.  Simon  and  Jude  are  still  held,  also 
iive  other  fairs  of  uncertain  origin.  In  1585  Elizabeth  granted 
a  charter  of  incorporation  under  the  name  of  the  mayor  and 
commonalty  of  Helston.  This  was  confirmed  in  1641,  when  it 
was  also  provided  that  the  mayor  and  recorder  should  be  ipso 
facto  justices  of  the  peace.  From  1294  to  1832  Helston  returned 
two  members  to  parliament.  In  1774  the  number  of  electors 
(which  by  usage  had  been  restricted  to  the  mayor,  aldermen 
and  freemen  elected  by  them)  had  dwindled  to  six,  and  in  1790 
to  one  person  only,  whose  return  of  two  members,  however, 
was  rejected  and  that  of  the  general  body  of  the  freemen  accepted. 
In  1832  Helston  lost  one  of  its  members,  and  in  1885  it  lost  the 
other  and  became  merged  in  the  county. 
HELVETIC  CONFESSIONS,  the  name  of  two  documents 

expressing  the  common  belief  of  the  reformed  churches  of 
Switzerland.  The  first,  known  also  as  the  Second  Confession  of 
Basel,  was  drawn  up  at  that  city  in  1536  by  Bullinger  and  Leo 
Jud  of  Zurich,  Megander  of  Bern, Oswald  Myconius  and  Grynaeus 
of  Basel,  Bucer  and  Capito  of  Strassburg,  with  other  representa- 

tives from  Schaffhausen,  St  Gall,  Miihlhausen  and  Biel.  The 
first  draft  was  in  Latin  and  the  Zurich  delegates  objected  to  its 

Lutheran  phraseology.1  Leo  Jud's  German  translation  was, 
however,  accepted  by  all,  and  after  Myconius  and  Grynaeus 
had  modified  the  Latin  form,  both  versions  were  agreed  to  and 
adopted  on  the  26th  of  February  1536. 

The  Second  Helvetic  Confession  was  written  by  Bullinger  in 
1562  and  revised  in  1564  as  a  private  exercise.  It  came  to  the 
notice  of  the  elector  palatine  Friedrich  III.,  who  had  it  translated 
into  German  and  published.  It  gained  a  favourable  hold  on  the 
Swiss  churches,  who  had  found  the  First  Confession  too  short 
and  too  Lutheran.  It  was  adopted  by  the  Reformed  Church  not 
only  throughout  Switzerland  but  in  Scotland  (1566),  Hungary 
(1567),  France  (1571),  Poland  (1578),  and  next  to  the  Heidelberg 
Catechism  is  the  most  generally  recognized  Confession  of  the 
Reformed  Church. 

See  L.  Thomas,  La  Confession  helvetique  (Geneva,  1853);  'P. 
Schaff,  Creeds  of  Christendom,  i.  390-420,  iii.  234-306;  Muller, 
Die  Bekenntnisschriften  der  reformierten  Kirche  (Leipzig,  1903). 

HELVETII  ("EXoi^rioi,  'EXjS^rrtoO,  a  Celtic  people,  whose 
original  home  was  the  country  between  the  Hercynian  forest 
(probably  the  Rauhe  Alp),  the  Rhine  and  the  Main  (Tacitus, 

Germania,  28).  In  Caesar's  time  they  appear  to  have  been 
driven  farther  west,  since,  according  to  him  (Bell.  Gall.  i.  2.  3) 
their  boundaries  were  on  the  W.  the  Jura,  on  the  S.  the  Rhone 
and  the  Lake  of  Geneva,  on  the  N.  and  E.  the  Rhine  as  far  as 
Lake  Constance.  They  thus  inhabited  the  western  part  of 
modern  Switzerland.  They  were  divided  into  four  cantons 
(pagi) ,  common  affairs  being  managed  by  the  cantonal  assemblies. 
They  possessed  the  elements  of  a  higher  civilization  (gold  coinage, 
the  Greek  alphabet),  and,  according  to  Caesar,  were  the  bravest 
people  of  Gaul.  The  reports  of  gold  and  plunder  spread  by  the 
Cimbri  and  Teutones  on  their  way  to  southern  Gaul  induced 
the  Helvetii  to  follow  their  example.  In  107,  under  Divico,  two 
of  their  tribes,  the  Tougeni  and  Tigurini,  crossed  the  Jura  and 
made  their  way  as  far  as  Aginnum  (Agen  on  the  Garonne), 
where  they  utterly  defeated  the  Romans  under  L.  Cassius 
Longinus,  and  forced  them  to  pass  under  the  yoke  (Livy,  Epit. 
65;  according  to  a  different  reading,  the  battle  took  place  near 
the  Lake  of  Geneva).  In  102  the  Helvetii  joined  the  Cimbri  in 
the  invasion  of  Italy,  but  after  the  defeat  of  the  latter  by  Marius 
they  returned  home.  In  58,  hard  pressed  by  the  Germans  and 
incited  by  one  of  their  princes,  Orgetorix,  they  resolved  to  found 
a  new  home  west  of  the  Jura.  Orgetorix  was  thrown  into  prison, 
being  suspected  of  a  design  to  make  himself  king,  but  the  Helvetii 
themselves  persisted  in  their  plan.  Joined  by  the  Rauraci, 

Tulingi,  Latobrigi  and  some  of  the  Boii — according  to  their  own 
reckoning  368,000  in  all — they  agreed  to  meet  on  the  28th  of 

1  Some  of  the  delegates,  especially  Bucer,  were  anxious  to  effect 
a  union  of  the  Reformed  and  Lutheran  Churches.  There  was  also 
a  desire  to  lay  the  Confession  before  the  council  summoned  at 
Mantua  by  Pope  Paul  III. 
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March  at  Geneva  and  to  advance  through  the  territory  of  the 
Allobroges.  They  were  overtaken,  however,  by  Caesar  at 
Bibracte,  defeated  and  forced  to  submit.  Those  who  survived 
were  sent  back  home  to  defend  the  frontier  of  the  Rhine  against 
German  invaders.  During  the  civil  wars  and  for  some  time 
after  the  death  of  Caesar  little  is  heard  of  the  Helvetii. 

Under  Augustus  Helvetia  (not  so  called  till  later  times,  earlier 
ager  Helvetiorum)  proper  was  included  under  Gallia  Belgica. 
Two  Roman  colonies  had  previously  been  founded  at  Noviodunum 
(Colonia  Julia  Equestris,  mod.  Nyon)  and  at  Colonia  Rauracorum 
(afterwards  Augusta  Rauracorum,  Augst  near  Basel)  to  keep 
watch  over  the  inhabitants,  who  were  treated  with  generosity  by 
their  conquerors.  Under  the  name  of  foederati  they  retained 
their  original  constitution  and  division  into  four  cantons.  They 
were  under  an  obligation  to  furnish  a  contingent  to  the  Roman 
army  for  foreign  service,  but  were  allowed  to  maintain  garrisons 
of  their  own,  and  their  magistrates  had  the  right  to  call  out  a 
militia.  Their  religion  was  not  interfered  with;  they  managed 
their  own  local  affairs  and  kept  their  own  language,  although 
Latin  was  used  officially.  Their  chief  towns  were  Aventicum 
(Avenches)  and  Vindonissa  (Windisch).  Under  Tiberius  the 
Helvetii  were  separated  from  Gallia  Belgica  and  made  part  of 
Germania  Superior.  After  the  death  of  Galba  (A.D.  69),  having 
refused  submission  to  Vitellius,  their  land  was  devastated  by 
Alienus  Caecina,  and  only  the  eloquent  appeal  of  one  of  their 
leaders  named  Claudius  Cossus  saved  them  from  annihilation. 

Under  Vespasian  they  attained  the  height  of  their  prosperity. 
He  greatly  increased  the  importance  of  Aventicum,  where  his 
father  had  carried  on  business.  Its  inhabitants,  with  those  of 
other  towns,  probably  obtained  the  tits  Latinum,  had  a  senate, 
a  council  of  decuriones,  a  prefect  of  public  works  and  flamens  of 
Augustus.  After  the  extension  of  the  eastern  frontier,  the  troops 
were  withdrawn  from  the  garrisons  and  fortresses,  and  Helvetia, 
free  from  warlike  disturbances,  gradually  became  completely 
romanized.  Aventicum  had  an  amphitheatre,  a  public 
gymnasium  and  an  academy  with  Roman  professors.  Roads 
were  made  wherever  possible,  and  commerce  rapidly  developed. 

'  The  old  Celtic  religion  was  also  supplanted  by  the  Roman. 
The  west  of  the  country,  however,  was  more  susceptible  to  Roman 
influence,  and  hence  preserved  its  independence  against  barbarian 
invaders  longer  than  its  eastern  portion.  During  the  reign  of 

Gallienus  (260-268)  the  Alamanni  overran  the  country;  and 
although  Probus,  Constantius  Chlorus,  Julian,  Valentinian  I. 
and  Gratian  to  some  extent  checked  the  inroads  of  the  barbarians, 
it  never  regained  its  former  prosperity.  In  the  subdivision  of 
Gaul  in  the  4th  century,  Helvetia,  with  the  territory  of  the 
Sequani  and  Rauraci,  formed  the  Provincia  Maxima  Sequanorum , 
the  chief  town  of  which  was  Vesontio  (Besan$on).  Under 

Honorius  (395-423)  it  was  probably  definitely  occupied  by  the 
Alamanni,  except  in  the  west,  where  the  small  portion  remaining 
to  the  Romano  was  ceded  in  436  by  Aetius  to  the  Burgundians. 

See  L.  von  Haller,  Helvetien  unter  den  Romern  (Bern,  1811); 
T.  Mommsen,  Die  Schweiz  in  romischer  Zeit  (Zurich,  1854);  J.  Brosi, 
Die  Kelten  und  Althehietier  (Solothurn,  1851);  L.  Hug  and  R.  Stead, 

"Switzerland"  in  Story  of  the  Nations,  xxvi. ;  C.  Diindliker,  Ge- 
schichte  der  Schweiz  (1892-1895),  and  English  translation  (of  a  shorter 
history  by  the  same)  by  E.  Salisbury  (1899);  Die  Schweiz  unter  den 
Romern  (anonymous)  published  by  the  Historischer  Verein  of  St 

Gall  (Scheitlin  and  Zollikofer,  St  Gall,  1862);  and  G.  Wyss,  "  t)ber 
das  romische  Helvetien  "  in  Archiv  fur  schweizerische^  Geschichte, 
vii.  (1851).  For  Caesar's  campaign  against  the  Helvetii,  see  T.  R. 
Holmes,  Caesar's  Conquest  of  Gaul  (1899)  and  Mommsen,  Hist,  of 
Rome  (Eng.  trans.),  bk.  v.  ch.  7;  ancient  authorities  in  A.  Holder, 
Altkeltischer  Sprachschatz  (1896),  s.v.  Elvetii. 

HELVETIUS,  CLAUDE  ADRIEN  (1715-1771),  French  philo- 
sopher and  litterateur,  was  born  in  Paris  in  January  1715.  He 

was  descended  from  a  family  of  physicians,  whose  original  name 
was  Schweitzer  (latinized  as  Helvetius).  His  grandfather 
introduced  the  use  of  ipecacuanha;  his  father  was  first  physician 
to  Queen  Marie  Leczinska  of  France.  Claude  Adrien  was 
trained  for  a  financial  career,  but  he  occupied  his  spare  time  with 

writing  verses.  At  the  age  of  twenty-three,  at  the  queen's 
request,  he  was  appointed  farmer-general,  a  post  of  great  re- 

sponsibility and  dignity  worth  a  100,000  crowns  a  year.  Thus 

provided  for,  he  proceeded  to  enjoy  life  to  the  utmost,  with 
the  help  of  his  wealth  and  liberality,  his  literary  and  artistic 
tastes.  As  he  grew  older,  however,  his  social  successes  ceased, 
and  he  began  to  dream  of  more  lasting  distinctions,  stimulated 
by  the  success  of  Maupertuis  as  a  mathematician,  of  Voltaire 
as  a  poet,  of  Montesquieu  as  a  philosopher.  The  mathematical 
dream  seems  to  have  produced  nothing;  his  poetical  ambitions 
resulted  in  the  poem  called  Le  Bonheur  (published  posthumously, 

with  an  account  of  Helvetius's  life  and  works,  by  C.  F.  de  Saint- 
Lambert,  1773),  in  which  he  develops  the  idea  that  true  happiness 
is  only  to  be  found  in  making  the  interest  of  one  that  of  all; 
his  philosophical  studies  ended  in  the  production  of  his  famous 

book  De  I 'esprit.  It  was  characteristic  of  the  man  that,  as  soon 
as  he  thought  his  fortune  sufficient,  he  gave  up  his  post  of  farmer- 
general,  and  retired  to  an  estate  in  the  country,  where  he 
employed  his  large  means  in  the  relief  of  the  poor,  the  encourage- 

ment of  agriculture  and  the  development  of  industries.  De 

I'esprit  (Eng.  trans,  by  W.  Mudford,  1807),  intended  to  be  the 
rival  of  Montesquieu's  L'Esprit  des  lois,  appeared  in  1758.  It 
attracted  immediate  attention  and  aroused  the  most  formidable 
opposition,  especially  from  the  dauphin,  son  of  Louis  XV.  The 
Sorbonne  condemned  the  book,  the  priests  persuaded  the  court 
that  it  was  full  of  the  most  dangerous  doctrines,  and  the  author, 
terrified  at  the  storm,  he  had  raised,  wrote  three  separate  re- 

tractations; yet,  in  spite  of  his  protestations  of  orthodoxy, 
he  had  to  give  up  his  office  at  the  court,  and  the  book  was 
publicly  burned  by  the  hangman.  The  virulence  of  the  attacks 
upon  the  work,  as  much  as  its  intrinsic  merit,  caused  it.  to  be 
widely  read;  it  was  translated  into  almost  all  the  languages 
of  Europe.  Voltaire  said  that  it  was  full  of  commonplaces,  and 
that  what  was  original  was  false  or  problematical;  Rousseau 
declared  that  the  very  benevolence  of  the  author  gave  the  lie 
to  his  principles;  Grimm  thought  that  all  the  ideas  in  the  book 
were  borrowed  from  Diderot;  according  to  Madame  du  Deffand, 
Helvetius  had  raised  such  a  storm  by  saying  openly  what  every 
one  thought  in  secret;  Madame  de  Graffigny  averred  that  all 
the  good  things  in  the  book  had  been  picked  up  in  her  own  salon. 
In  1764  Helvetius  visited  England,  and  the  next  year,  on  the 
invitation  of  Frederick  II.,  he  went  to  Berlin,  where  the  king 
paid  him  marked  attention.  He  then  returned  to  his  country 
estate  and  passed  the  remainder  of  his  life  in  perfect  tranquillity. 
He  died  on  the  26th  of  December  1771. 

His  philosophy  belongs  to  the  utilitarian  school.  The  four 
discussions  of  which  his  book  consists  have  been  thus  summed 

up:  (i)  All  man's  faculties  may  be  reduced  to  physical  sensa- 
tion, even  memory,  comparison,  judgment;  our  only  difference 

from  the  lower  animals  lies  in  our  external  organization.  (2) 
Self-interest,  founded  on  the  love  of  pleasure  and  the  fear  of  pain , 
is  the  sole  spring  of  judgment,  action,  affection;  self-sacrifice 
is  prompted  by  the  fact  that  the  sensation  of  pleasure  outweighs 
the  accompanying  pain;  it  is  thus  the  result  of  deliberate 
calculation;  we  have  no  liberty  of  choice  between  good  and 

evil ;  there  is  no  such  thing  as  absolute  right — ideas  of  justice 
and  injustice  change  according  to  customs.  (3)  All  intellects 
are  equal;  their  apparent  inequalities  do  not  depend  on  a  more 
or  less  perfect  organization,  but  have  their  cause  in  the  unequal 
desire  for  instruction,  and  this  desire  springs  from  passions,  of 
which  all  men  commonly  well  organized  are  susceptible  to  the 
same  degree;  and  we  can,  therefore,  all  love  glory  with  the  same 
enthusiasm  and  we  owe  all  to  education.  (4)  In  this  discourse 
the  author  treats  of  the  ideas  which  are  attached  to  such  words 

as  genius,  imagination,  talent,  taste,  good  sense,  &c.  The  only 
original  ideas  in  his  system  are  those  of  the  natural  equality  of 
intelligences  and  the  omnipotence  of  education,  neither  of  which, 
however,  is  generally  accepted,  though  both  were  prominent  in 
the  system  of  J.  S.  Mill.  There  is  no  doubt  that  his  thinking 

was  unsystematic;  but  many  of  his  critics  have  entirely  mis- 
represented him  (e.g.  Cairns  in  his  Unbelief  in  the  Eighteenth 

Century).  As  J.  M.  Robertson  (Short  History  of  Free  Thought) 
points  out,  he  had  great  influence  upon  Bentham,  and  C.  Beccaria 
states  that  he  himself  was  largely  inspired  by  Helvetius  in  his 
attempt  to  modify  penal  laws.  The  keynote  of  his  thought  was 
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that  public  ethics  has  a  utilitarian  basis,  and  he  insisted  strongly 

on  the  importance  of  culture  in  national  development. 

A  sort  of  supplement  to  the  De  I'esprit,  called  De  I  homme,  de  ses 
facultes  intellectuelles  et  de  son  education  (Eng.  trans,  by  W.  Hooper, 

1777)  found  among  his  manuscripts,  was  published  after  his  death, 

but  created  little  interest.  There  is  a  complete  edition  of  the  works  of 

HelviStius,  published  at  Paris,  1 8 1 8.  For  an  estimate  of  his  work  and 

his  place  among  the  philosophers  of  the  1 8th  century  see  Victor 

Cousin's  Philosophic  sensualiste  (1863);  P.  L.  Lezaud,  Resumes 

philosophiques  (1853);  F.  D.  Maurice,  in  his  Modern  Philosophy 

(1862)  pp  537  seq.;  J.  Morley,  Diderot  and  the  Encyclopaedists 

(London  1878);  D.  G.  Mostratos,  Die  Pddagogik  des  Helvetius 

(Berlin,  1891);  A.  Guillois,  Le  Salon  de  Madame  Helvetius  (1894); 
A.  Piazzi,  Le  Ideefilosofiche  specialmente  pedagogiche  deC.A.  Helvetius 

(Milan,  1889);  G.  Plekhanov,  Beitrdge  zur  Geschichte  des  Materia- 
tismus  (Stuttgart,  1896);  L.  Limentani,  Le  Teorie  psicologiche  di 

C.  A.  Helvetius  (Verona,  1902);  A.  Keim,  Helvetius,  sa  vie  et  son 
tcvore  (1907). 

HELVIDIUS  PRISCUS,  Stoic  philosopher  and  statesman, 

lived  during  the  reigns  of  Nero,  Galba,  Otho,  Vitellius  and 

Vespasian.  Like  his  father-in-law,  Thrasea  Paetus,  he  was 
distinguished  for  his  ardent  and  courageous  republicanism. 
Although  he  repeatedly  offended  his  rulers,  he  held  several  high 

offices.  During  Nero's  reign  he  was  quaestor  of  Achaea  and 
tribune  of  the  plebs  (A.D.  56);  he  restored  peace  and  order  in 
Armenia,  and  gained  the  respect  and  confidence  of  the  pro- 

vincials. His  declared  sympathy  with  Brutus  and  Cassius 
occasioned  his  banishment  in  66.  Having  been  recalled  to  Rome 
by  Galba  in  68,  he  at  once  impeached  Eprius  Marcellus,  the 
accuser  of  Thrasea  Paetus,  but  dropped  the  charge,  as  the 
condemnation  of  Marcellus  would  have  involved  a  number  of 
senators.  As  praetor  elect  he  ventured  to  oppose  Vitellius  in  the 
senate  (Tacitus,  Hist.  ii.  91),  and  as  praetor  (70)  he  maintained, 
in  opposition  to  Vespasian,  that  the  management  of  the  finances 
ought  to  be  left  to  the  discretion  of  the  senate;  he  proposed 
that  the  capitol,  which  had  been  destroyed  in  the  Neronian 
conflagration,  should  be  restored  at  the  public  expense;  he 
saluted  Vespasian  by  his  private  name,  and  did  not  recognize 
him  as  emperor  in  his  praetorian  edicts.  At  length  he  was 
banished  a  second  time,  and  shortly  afterwards  was  executed 

by  Vespasian's  order.  His  life,  in  the  form  of  a  warm  panegyric, 
written  at  his  widow's  request  by  Herennius  Senecio,  caused 
its  author's  death  in  the  reign  of  Domitian. 

Tacitus,  Hist.  iv.  5,  Dialogus,  5;  Dio  Cassius  Ixvi.  12,  Ixvii.  13; 
Suetonius,  Vespasian,  15;  Pliny,  Epp.  vii.  19. 

HELY-HUTCHINSON,  JOHN  (1724-1794),  Irish  lawyer,  states- 
man, and  provost  of  Trinity  College,  Dublin,  son  of  Francis  Hely, 

a  gentleman  of  County  Cork,  was  educated  at  Trinity  College, 
Dublin,  and  was  called  to  the  Irish  bar  in  1748.  He  took  the 
additional  name  of  Hutchinson  on  his  marriage  in  1751  with 
Christiana  Nixon,  heiress  of  her  uncle,  Richard  Hutchinson.  He 
was  elected  member  of  the  Irish  House  of  Commons  for  the 

borough  of  Lanesborough  in  1759,  but  after  1761  he  represented 

the  city  of  Cork.  He  at  first  attached  himself  to  the  "  patriotic  " 
party  in  opposition  to  the  government,  and  although  he  after- 

wards joined  the  administration  he  never  abandoned  his  advocacy 
of  popular  measures.  He  was  a  man  of  brilliant  and  versatile 
ability,  whom  Lord  Townshend,  the  lord  lieutenant,  described  as 

"  by  far  the  most  powerful  man  in  parliament."  William 
Gerard  Hamilton  said  of  him  that  "  Ireland  never  bred  a  more 
able,  nor  any  country  a  more  honest  man."  Hely-Hutchinson 
was,  however,  an  inveterate  place-hunter,  and  there  was  point  in 

Lord  North's  witticism  that  "if  you  were  to  give  him  the  whole 
of  Great  Britain  and  Ireland  for  an  estate,  he  would  ask  the  Isle 

of  Man  for  a  potato  garden."  After  a  session  or  two  in  parliament 
he  was  made  a  privy  councillor  and  prime  serjeant-at-law;  and 
from  this  time  he  gave  a  general,  though  by  no  means  invariable, 
support  to  the  government.  In  1767  the  ministry  contemplated 
an  increase  of  the  army  establishment  in  Ireland  from  12,000  to 
15,000  men,  but  the  Augmentation  Bill  met  with  strenuous 
opposition,  not  only  from  Flood,  Ponsonby  and  the  habitual 
opponents  of  the  government,  but  from  the  Undertakers,  or  pro- 

prietors of  boroughs,  on  whom  the  government  had  hitherto 
relied  to  secure  them  a  majority  in  the  House  of  Commons.  It 

therefore  became  necessary  for  Lord  Townshend  to  turn  to  other 
methods  for  procuring  support.  Early  in  1768  an  English  act 
was  passed  for  the  increase  of  the  army,  and  a  message  from  the 
king  setting  forth  the  necessity  for  the  measure  was  laid  before 
the  House  of  Commons  in  Dublin.  An  address  favourable  to  the 

government  policy  was,  however,  rejected ;  and  Hely-Hutchinson , 
together  with  the  speaker  and  the  attorney-general,  did  their 
utmost  both  in  public  and  private  to  obstruct  the  bill.  Parlia- 

ment was  dissolved  in  May  1768,  and  the  lord  lieutenant  set 
about  the  task  of  purchasing  or  otherwise  securing  a  majority  in 
the  new  parliament.  Peerages,  pensions  and  places  were  bestowed 
lavishly  on  those  whose  support  could  be  thus  secured;  Hely- 
Hutchinson  was  won  over  by  the  concession  that  the  Irish  army 
should  be  established  by  the  authority  of  an  Irish  act  of  parlia- 

ment instead  of  an  English  one.  The  Augmentation  Bill  was 
carried  in  the  session  of  1769  by  a  large  majority.  Hely- 

Hutchinson's  support  had  been  so  valuable  that  he  received  as 
reward  an  addition  of  £1000  a  year  to  the  salary  of  his  sinecure 

of  Alnagar,  a  major's  commission  in  a  cavalry  regiment,  and  a 
promise  of  the  secretaryship  of  state.  He  was  at  this  time  one  of 
the  most  brilliant  debaters  in  the  Irish  parliament,  and  he  was 

enjoying  an  exceedingly  lucrative  practice  at  the  bar.  This  in- 
come, however,  together  with  his  well-salaried  sinecure,  and  his 

place  as  prime  Serjeant,  he  surrendered  in  1 7  74,  to  become  provost 
of  Trinity  College,  although  the  statute  requiring  the  provost  to 
be  in  holy  orders  had  to  be  dispensed  with  in  his  favour. 

For  this  great  academic  position  Hely-Hutchinson  was  in  no 
way  qualified,  and  his  appointment  to  it  for  purely  political 
service  to  the  government  was  justly  criticized  with  much 
asperity.  His  conduct  in  using  his  position  as  provost  to  secure 
the  parliamentary  representation  of  the  university  for  his  eldest 
son  brought  him  into  conflict  with  Duigenan,  who  attacked  him 
in  Lacrymae  academicae,  and  involved  him  in  a  duel  with  a  Mr 
Doyle;  while  a  similar  attempt  on  behalf  of  his  second  son  in 
1790  led  to  his  being  accused  before  a  select  committee  of  the 
House  of  Commons  of  impropriety  as  returning  officer.  But 
although  without  scholarship  Hely-Hutchinson  was  an  efficient 
provost,  during  whose  rule  material  benefits  were  conferred  on 
Trinity  College.  He  continued  to  occupy  a  pBominent  place  in 
parliament,  where  he  advocated  free  trade,  the  relief  of  the 
Catholics  from  penal  legislation,  and  the  reform  of  parliament. 
He  was  one  of  the  very  earliest  politicians  to  recognize  the 

soundness  of  Adam  Smith's  views  on  trade;  and  he  quoted  from 
the  Wealth  of  Nations,  adopting  some  of  its  principles,  in  his 
Commercial  Restraints  of  Ireland,  published  in  1779,  which  Lecky 

pronounces  "  one  of  the  best  specimens  of  political  literature 
produced  in  Ireland  in  the  latter  half  of  the  1 8th  century."  In  the 
same  year,  the  economic  condition  of  Ireland  being  the  cause 
of  great  anxiety,  the  government  solicited  from  several  leading 
politicians  their  opinion  on  the  state  of  the  country  with  sugges- 

tions for  a  remedy.  Hely-Hutchinson's  response  was  a  remark- 
ably able  state  paper(MS.  in  the  Record  Office),  which  also  showed 

clear  traces  of  the  influence  of  Adam  Smith.  The  Commercial 
Restraints,  condemned  by  the  authorities  as  seditious,  went  far  to 

restore  Hely-Hutchinson's  popularity  which  had  been  damaged  by 
his  greed  of  office.  Not  less  enlightened  were  his  views  on  the 
Catholic  question.  In  a  speech  in  parliament  on  Catholic  educa- 

tion in  1782  the  provost  declared  that  Catholic  students  were  in 
fact  to  be  found  at  Trinity  College,  but  that  he  desired  their 

presence  there  to  be  legalized  on  the  largest  scale.  "  My  opinion," 
he  said,  "  is  strongly  against  sending  Roman  Catholics  abroad  for 
education,  nor  would  I  establish  Popish  colleges  at  home.  The 
advantage  of  being  admitted  into  the  university  of  Dublin  will  be 
very  great  to  Catholics;  they  need  not  be  obliged  to  attend  the 
divinity  professor,  they  may  have  one  of  their  own;  and  I  would 
have  a  part  of  the  public  money  applied  to  their  use,  to  the 
support  of  a  number  of  poor  lads  as  sizars,  and  to  provide 
premiums  for  persons  of  merit,  for  I  would  have  them  go  into 
examinations  and  make  no  distinction  between  them  and  the 

Protestants  but  such  as  merit  might  claim."  And  after  sketching 
a  scheme  for  increasing  the  number  of  diocesan  schools  where 
Roman  Catholics  might  receive  free  education,  he  went  on  to 
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urge  that  "  it  is  certainly  a  matter  of  importance  that  the  educa- 
tion of  their  priests  should  be  as  perfect  as  possible,  and  that  if  they 

have  any  prejudices  they  should  be  prejudices  in  favour  of  their 
own  country.  The  Roman  Catholics  should  receive  the  best  educa- 

tion in  the  established  university  at  the  public  expense;  but  by 
no  means  should  Popish  colleges  be  allowed,  for  by  them  we 
should  again  have  the  press  groaning  with  themes  of  controversy, 
and  subjects  of  religious  disputation  that  have  long  slept  in 
oblivion  would  again  awake,  and  awaken  with  them  all  the  worst 

passions  of  the  human  mind."1 
In  1777  Hely-Hutchinson  became  secretary  of  state.  When 

Grattan  in  1782  moved  an  address  to  the  king  containing  a 

declaration  of  Irish  legislative  independence,  Hely-Hutchinson 

supported  the  attorney-general's  motion  postponing  the  question; 
but  on  the  i6th  of  April,  after  the  Easter  recess,  he  read  a 
message  from  the  lord  lieutenant,  the  duke  of  Portland,  giving 

the  king's  permission  for  the  House  to  take  the  matter  into  con- 
sideration, and  he  expressed  his  personal  sympathy  with  the 

popular  cause  which  Grattan  on  the  same  day  brought  to  a 
triumphant  issue  (see  GRATTAN,  HENRY).  Hely-Hutchinson 
supported  the  opposition  on  the  regency  question  in  1788,  and 
one  of  his  last  votes  in  the  House  was  in  favour  of  parliamentary 
reform.  In  1790  he  exchanged  the  constituency  of  Cork  for  that 
of  Taghmon  in  County  Wexford,  for  which  borough  he  remained 
member  till  his  death  at  Buxton  on  the  4th  of  September 
1794. 

In  1785  his  wife  had  been  created  Baroness  Donoughmore 

and  on  her  death  in  1788,  his  eldest  son  Richard  (1756-1825) 
succeeded  to  the  title.  Lord  Donoughmore  was  an  ardent 
advocate  of  Catholic  emancipation.  In  1797  he  was  created 

Viscount  Donoughmore,2  and  in  1800  (having  voted  for  the 
Union,  hoping  to  secure  Catholic  emancipation  from  the  united 
parliament)  he  was  further  created  earl  of  Donoughmore  of 

Knocklofty,  being  succeeded  first  by  his  brother  John  Hely- 
Hutchinson  (1757-1832)  and  then  by  his  nephew  John,  3rd 
«arl  (1787-1851),  from  whom  the  title  descended. 

See  W.  E.  H.  Lecky,  Hist,  of  Ireland  in  the  Eighteenth  Century 
(5  vols.,  London,  1892);  J.  A.  Froude,  The  English  in  Ireland  in  the 
Eighteenth  Century  (3  vols.,  London,  1872-1874);  H.  Grattan, 
Memoirs  of  the  Life  and  Times  of'Henry  Grattan  (8  vols.,  London, 
1839-1846);  Baratariana,  by  various  writers  (Dublin,  1773). 

(R.  J.  M.) 

HELYOT,  PIERRE  (1660-1716),  Franciscan  friar  and  his- 
torian, was  born  at  Paris  in  January  1660,  of  supposed  English 

ancestry.  After  spending  his  youth  in  study,  he  entered  in  his 
twenty-fourth  year  the  convent  of  the  third  order  of  St  Francis, 
founded  at  Picpus,  near  Paris,  by  his  uncle  Jer6me  Helyot, 
canon  of  St  Sepulchre.  There  he  took  the  name  of  Pere  Hip- 
polyte.  Two  journeys  to  Rome  on  monastic  business  afforded 
him  the  opportunity  of  travelling  over  most  of  Italy;  and  after 
his  final  return  he  saw  much  of  France,  while  acting  as  secretary 
to  various  provincials  of  his  order  there.  Both  in  Italy  and 
France  he  was  engaged  in  collecting  materials  for  his  great  work, 

which  occupied  him  about  twenty-five  years,  L'Histoire  des 
ordres  monastiques,  religieux,  et  militaires,  et  des  congregations 

sSculieres,  de  I'un  et  de  I'autre  sexe,  qui  ont  ete  elablies  jusqu'a 
present,  published  in  8  volumes  in  1714-1721.  Helyot  died  on 
the  sth  of  January  1716,  before  the  fifth  volume  appeared,  but 

his  friend  Maximilien  Bullot  completed  the  edition.  Helyot's 
only  other  noteworthy  work  is  Le  Chretien  mourant  (1695) 

The  Histoire  is  a  work  of  first  importance,  being  the  great  repertory 
of  information  for  the  general  history  of  the  religious  orders  up  to  the 
end  of  the  I7th  century.  It  is  profusely  illustrated  by  large  plates 

1  Irish  Parl.  Debates,  i.  309,  310. 
2  It  is  generally  supposed  that  the  title  conferred  by  this  patent 

was  that  of  Viscount  Suirdale,  and  such  is  the  courtesy  title  by  which 
the  heir  apparent  of  the  earls  of  Donoughmore  is  usually  styled. 
This,  however,  appears  to  be  an  error.     In  all  the  three  creations 
(barony     1783,     viscountcy     1797,     earldom     1800)     the    title    is 
"  Donoughmore  of  Knocklofty."     In  1821  the  1st  earl  was  further 
created  Viscount  Hutchinson  of  Knocklofty  in  the  peerage  of  the 
United  Kingdom.     The  courtesy  title  of  the  earl's  eldest  son  should, 
therefore,  apparently  be  either  "  Viscount  Hutchinson  "  or  "  Vis- 

count Knocklofty."     See  G.  E.  C.  Complete  Peerage  (London,  1890). 

exhibiting  the  dress  of  the  various  orders,  and  in  the  edition  of  1792 
the  plates  are  coloured.  It  was  translated  into  Italian  (l/37)  and 
into  German  (1753).  The  material  has  been  arranged  in  dictionary 
form  in  Migne's  Encyclopedic  theologique,  under  the  title  "Dictionnaire 
des  orders  religieux  "  (4  vols.,  1858). 

REMANS,  FELICIA  DOROTHEA  (1793-1835),  English  poet, 
was  born  in  Duke  Street,  Liverpool,  on  the  25th  of  September 
1793.  Her  father,  George  Browne,  of  Irish  extraction,  was  a 
merchant  in  Liverpool,  and  her  mother,  whose  maiden  name 
was  Wagner,  was  the  daughter  of  the  Austrian  and  Tuscan 
consul  at  Liverpool.  Felicia,  the  fifth  of  seven  children,  was 
scarcely  seven  years  old  when  her  father  failed  in  business,  and 
retired  with  his  family  to  Gwrych,  near  Abergele,  Denbighshire; 
and  there  the  young  poet  and  her  brothers  and  sisters  grew 
up  in  a  romantic  old  house  by  the  sea-shore,  and  in  the  very 

midst  of  the  mountains  and  myths  of  Wales.  Felicia's  education 
was  desultory.  Books  of  chronicle  and  romance,  and  every 
kind  of  poetry,  she  read  with  avidity;  and  she  also  studied 
Italian,  Spanish,  Portuguese  and  German.  She  played  both 
harp  and  piano,  and  cared  especially  for  the  simple  national 
melodies  of  Wales  and  Spain.  In  1808,  when  she  was  only 
fourteen,  a  quarto  volume  of  her  Juvenile  Poems,  was  published 
by  subscription,  and  was  harshly  criticized  in  the  Monthly  Review. 
Two  of  her  brothers  were  fighting  in  Spain  under  Sir  John  Moore; 
and  Felicia,  fired  with  military  enthusiasm,  wrote  England  and 
Spain,  or  Valour  and  Patriotism,  a  poem  afterwards  translated 
into  Spanish.  Her  second  volume,  The  Domestic  A/ections  and 
other  Poems,  appeared  in  1812,  on  the  eve  of  her  marriage  to 
Captain  Alfred  Hemans.  She  lived  for  some  time  at  Daventry, 
where  her  husband  was  adjutant  of  the  Northamptonshire 
militia.  About  this  time  her  father  went  to  Quebec  on  business 
and  died  there;  and,  after  the  birth  of  her  first  son,  she  and 
her  husband  went  to  live  with  her  mother  at  Bronwylfa,  a  house 
near  St  Asaph.  Here  during  the  next  six  years  four  more 
children — all  boys — were  born;  but  in  spite  of  domestic  cares 
and  failing  health  she  still  read  and  wrote  indefatigably.  Her 
poem  entitled  The  Restoration  of  Works  of  Art  to  Italy  was 
published  in  1816,  her  Modern  Greece  in  1817,  and  in  1818 
Translations  from  Camoens  and  other  Poets. 

In  1818  Captain  Hemans  went  to  Rome,  leaving  his  wife, 
shortly  before  the  birth  of  their  fifth  child,  with  her  mother  at 
Bronwylfa.  There  seems  to  have  been  a  tacit  agreement, 
perhaps  on  account  of  their  limited  means,  that  they  should 
separate.  Letters  were  interchanged,  and  Captain  Hemans  was 
often  consulted  about  his  children;  but  the  husband  and  wife 

never  met  again.  Many  friends — among  them  the  bishop  of 
St  Asaph  and  Bishop  Heber— gathered  round  Mrs  Hemans  and 
her  children.  In  1819  she  published  Tales  and  Historic  Scenesin 
Verse,  and  gained  a  prize  of  £50  offered  for  the  best  poem  on 
The  Meeting  of  Wallace  and  Bruce  on  the  Banks  of  the  Carron. 
In  1820  appeared  The  Sceptic  and  Stanzas  to  the  Memory  of  the 
late  King.  In  June  1821  she  won  the  prize  awarded  by  the  Royal 

Society  of  Literature  for  the  best  poem  on  the  subject  of  Dart- 
moor, and.  began  her  play,  The  Vespers  of  Palermo.  She  now 

applied  herself  to  a  course  of  German  reading.  Korner  was  her 
favourite  German  poet,  and  her  lines  on  the  grave  of  Korner 
were  one  of  the  first  English  tributes  to  the  genius  of  the  young 
soldier-poet.  In  the  summer  of  1823  a  volume  of  her  poems 

was  published  by  Murray,  containing  "  The  Siege  of  Valencia," 
"The  Last  Constantino "  and  "  Belshazzar's  Feast."  The 
Vespers  of  Palermo  was  acted  at  Covent  Garden,  December 

12,  1823,  and  Mrs  Hemans  received  £200  for  the  copy- 
right ;  but,  though  the  leading  parts  were  taken  by  Young  and 

Charles  Kemble,  the  play  was  a  failure,  and  was  withdrawn 
after  the  first  performance.  It  was  acted  again  in  Edinburgh 
in  the  following  April  with  greater  success,  when  an  epilogue, 

written  for  it  by  Sir  Walter  Scott  at  Joanna  Baillie's  request, 
was  spoken  by  Harriet  Siddons.  This  was  the  beginning  of  a 
cordial  friendship  between  Mrs  Hemans  and  Scott.  In  the  same 

year  she  wrote  De  Chatillon,  or  the  Crusaders;  but  the  manu- 
script was  lost,  and  the  poem  Was  published  after  her  death, 

from  a  rough  copy.  In  1824  she  began  "  The  Forest  Sanctuary," 
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which  appeared  a  year  later  with  the  "Lays  of  Many  Lands" 
and  miscellaneous  pieces  collected  from  the  New  Monthly 
Magazine  and  other  periodicals. 

In  the  spring  of  1825  Mrs  Hemans  removed  from  Bronwylfa, 
which  had  been  purchased  by  her  brother,  to  Rhyllon,  a  house 
on  an  opposite  height  across  the  river  Clwyd.  The  contrast 
between  the  two  houses  suggested  her  Dramatic  Scene  between 

Bronwylfa  and  Rhyllon.  The  house  itself  was  bare  and  un- 
picturesque,  but  the  beauty  of  its  surroundings  has  been  cele- 

brated in  "  The  Hour  of  Romance,"  "  To  the  River  Clwyd  in 
North  Wales,"  "  Our  Lady's  Well  "  and  "  To  a  Distant  Scene." 
This  time  seems  to  have  been  the  most  tranquil  in  Mrs  Hemans's 
life.  But  the  death  of  her  mother  in  January  1-827  was  a  second 
great  breaking-point  in  her  life.  Her  heart  was  affected,  and 
she  was  from  this  time  an  acknowledged  invalid.  In  the  summer 
of  1828  the  Records  of  Woman  was  published  by  Blackwood, 
and  in  the  same  year  the  home  in  Wales  was  finally  broken  up 

by  the  marriage  of  Mrs  Hemans's  sister  and  the  departure  of 
her  two  elder  boys  to  their  father  in  Rome.  Mrs  Hemans 
removed  to  Wavertree,  near  Liverpool.  But,  although  she  had 

a  few  intimate  friends  there — among  them  her  two  subsequent 
biographers,  Henry  F.  Chorley  and  Mrs  Lawrence  of  Wavertree 
Hall — she  was  disappointed  in  her  new  home,  She  thought  the 
people  of  Liverpool  stupid  and  provincial;  and  they,  on  the 
other  hand,  found  her  uncommunicative  and  eccentric.  In  the 
following  summer  she  travelled  by  sea  to  Scotland  with  two  of 
her  boys,  to  visit  the  Hamiltons  of  Chiefswood. 

Here  she  enjoyed  "  constant,  almost  daily,  intercourse " 
with  Sir  Walter  Scott,  with  whom  she  and  her  boys  afterwards 

stayed  some  time  at  Abbotsford.  "  There  are  some  whom  we 
meet,  and  should  like  ever  after  to  claim  as  kith  and  kin;  and 

you  are  one  of  those,"  was  Scott's  compliment  to  her  at  parting. 
One  of  the  results  of  her  Edinburgh  visit  was  an  article,  full  of 
praise,  judiciously  tempered  with  criticism,  by  Jeffrey  himself 
for  the  Edinburgh  Review.  Mrs  Hemans  returned  to  Wavertree 
to  write  her  Songs  of  the  Affections,  which  were  published  early 
in  1830.  In  the  following  June,  however,  she  again  left  home, 
this  time  to  visit  Wordsworth  and  the  Lake  country;  and  in 
August  she  paid  a  second  visit  to  Scotland.  In  1831  she  removed 
to  Dublin.  Her  poetry  of  this  date  is  chiefly  religious.  Early 
in  1834  her  Hymns  for  Childhood,  which  had  appeared  some 
years  before  in  America,  were  published  in  Dublin.  At  the  same 
time  appeared  her  collection  of  National  Lyrics,  and  shortly 
afterwards  Scenes  and  Hymns  of  Life.  She  was  planning  also  a 

series  of  German  studies,  one  of  which,  on  Goethe's  Tasso, 
was  completed  and  published  in  the  New  Monthly  Magazine 
for  January  1834.  In  intervals  of  acute  suffering  she  wrote  the 
lyric  Despondency  and  Aspiration,  and  dictated  a  series  of  sonnets 

called  Thoughts  during  Sickness,  the  last  of  which,  "  Recovery," 
was  written  when  she  fancied  she  was  getting  well.  After  three 

months  spent  at  Redesdale,  Archbishop  Whately's  country  seat, 
she  was  again  brought  into  Dublin,  where  she  lingered  till  spring. 
Her  last  poem,  the  Sabbath  Sonnet,  was  dedicated  to  her  brother 
on  Sunday  April  26th,  and  she  died  in  Dublin  on  the  i6th  of 
May  1835  at  the  age  of  forty-one. 

Mrs  Hemans's  poetry  is  the  production  of  a  fine  imaginative 
and  enthusiastic  temperament,  but  not  of  a  commanding 
intellect  or  very  complex  or  subtle  nature.  It  is  the  outcome 
of  a  beautiful  but  singularly  circumscribed  life,  a  life  spent 
in  romantic  seclusion,  without  much  worldly  experience,  and 
warped  and  saddened  by  domestic  unhappiness  and  physical 
suffering.  An  undue  preponderance  of  the  emotional  is  its 

prevailing  characteristic.  Scott  complained  that  it  was  "  too 
poetical,"  that  it  contained  "  too  many  flowers  "  and  "  too 
little  fruit."  Many  of  her  short  poems,  such  as  "  The  Treasures 
of  the  Deep,"  "  The  Better  Land,"  "  The  Homes  of  England," 
"  Casabianca,"  "  The  Palm  Tree,"  "The  Gravesof  a  Household," 
''  The  Wreck,"  "  The  Dying  Improvisatore,"  and  "  The  Lost 
Pleiad,"  have  become  standard  English  lyrics.  It  is  on  the 
strength  of  these  that  her  reputation  must  rest. 

Mrs  Hemans's  Poetical  Works  were  collected  in  1 832 ;  her  Memorials 
&c.,  by  H.  F.  Chorley  (1836). 

xiii.  9 

HEMEL  HEMPSTEAD,  a  market-town  and  municipal  borough 
in  the  Watford  parliamentary  division  of  Hertfordshire,  England, 
25  m.  N.W.  from  London,  with  a  station  on  a  branch  of  the 
Midland  railway  from  Harpenden,  and  near  Boxmoor  station 
on  the  London  and  North  Western  main  line.  Pop.  (1891) 

9678;  (1001)  11,264.  It  is  pleasantly  situated  in  the  steep- 
sided  valley  of  the  river  Gade,  immediately  above  its  junction 
with  the  Bulbourne,  near  the  Grand  Junction  canal.  The  church 
of  St  Mary  is  a  very  fine  Norman  building  with  Decorated 
additions.  Industries  include  the  manufacture  of  paper,  iron 
founding,  brewing  and  tanning.  Boxmoor,  within  the  parish,  is 
a  considerable  township  of  modern  growth.  Hemel  Hempstead 
is  governed  by  a  mayor,  6  aldermen  and  18  councillors.  Area, 

7184  acres. Settlements  in  the  neighbourhood  of  Hemel  Hempstead 
(Hamalamslede,  Hemel  Hampsted)  date  from  pre-Roman  times, 
and  a  Roman  villa  has  been  discovered  at  Boxmoor.  The  manor, 
royal  demesne  in  1086,  was  granted  by  Edmund  Plantagenet 
in  1285  to  the  house  of  Ashridge,  and  the  town  developed  under 
monastic  protection.  In  1539  a  charter  incorporated  the  bailiff 
and  inhabitants.  A  mayor,  aldermen  and  councillors  received 
governing  power  by  a  charter  of  1898.  The  town  has  never  had 
parliamentary  representation.  A  market  on  Thursday  and  a 
fair  on  the  feast  of  Corpus  Christi  were  conferred  in  1539.  A 
statute  fair,  for  long  a  hiring  fair,  originated  in  1803. 
HEMEROBAPTISTS,  an  ancient  Jewish  sect,  so  named  from 

their  observing  a  practice  of  daily  ablution  as  an  essential  part 
of  religion.  Epiphanius  (Panarion,  i.  17),  who  mentions  their 
doctrine  as  the  fourth  heresy  among  the  Jews,  classes  the 
Hemerobaptists  doctrinally  with  the  Pharisees  (q.v.)  from  whom 
they  differed  only  in,  like  the  Sadducees,  denying  the  resurrection 
of  the  dead.  The  name  has  been  sometimes  given  to  the  Mandaeans 
on  account  of  their  frequent  ablutions;  and  in  the  Clementine 

Homilies  (ii.  23)  St  John  the  Baptist  is  spoken  of  as  a  Hemero- 
baptist.  Mention  of  the  sect  is  made  by  Hegesippus  (see  Euseb. 
Hist.  Eccl.  iv.  22)  and  by  Justin  Martyr  in  the  Dialogue  with 
Trypho,  §  80.  They  were  probably  a  division  of  the  Essenes. 
HEMICHORDA,  or  HEMICHORDATA,  a  zoological  term  intro- 

duced by  W.  Bateson  in  1884,  without  special  definition,  as 
equivalent  to  Enteropneusta,  which  then  included  the  single 
genus  Balanoglossus,  and  now  generally  employed  to  cover  a 
group  of  marine  worm-like  animals  believed  by  many  zoologists 
to  be  related  to  the  lower  vertebrates  and  so  to  represent  the 
invertebrate  stock  from  which  Vertebrates  have  been  derived. 

Vertebrates,  or  as  they  are  sometimes  termed  Chordates,  are 
distinguished  from  other  animals  by  several  important  features. 
The  chief  of  these  is  the  presence  of  an  elastic  rod,  the  notochord, 
which  forms  the  longitudinal  axis  of  the  body,  and  which  persists 
throughout  life  in  some  of  the  lowest  forms,  but  which  appears 
only  in  the  embryo  of  the  higher  forms,  being  replaced  by  the 
jointed  backbone  or  vertebral  column.  A  second  feature  is  the 
development  of  outgrowths  of  the  pharynx  which  unite  with  the 
skin  of  the  neck  and  form  a  series  of  perforations  leading  to  the 
exterior.  These  structures  are  the  gill-slits,  which  in  fishes  are 
lined  with  vascular  tufts,  but  which  in  terrestrial  breathing 
animals  appear  only  in  the  embryo.  The  third  feature  of 
importance  is  the  position  of  structure  of  the  central  nervous 
system,  which  in  all  the  Chordates  lies  dorsally  to  the  alimentary 
canal  and  is  formed  by  the  sinking  in  of  a  longitudinal  media 
dorsal  groove.  Of  these  structures  the  Vertebrata  or  Craniata 
possess  all  three  in  a  typical  form;  the  Cephalochordata  (see 
AMPHIOXUS)  also  possess  them,  but  the  notochord  extends 
throughout  the  whole  length  of  the  body  to  the  extreme  tip  of 
the  snout;  the  Urochordata  (see  TUNICATA)  possess  them  in  a 
larval  condition,  but  the  notochord  is  present  only  in  the  tail, 
whilst  in  the  adult  the  notochord  disappears  and  the  nervous 
system  becomes  profoundly  modified;  in  the  Hemichorda,  the 
respiratory  organs  very  closely  resemble  gill-slits,  and  structures 
comparable  with  the  notochord  and  the  tubular  dorsal  nervous 
system  are  present. 

The  Hemichorda  include  three  orders,  the  Phoronidea  (?.».), 

the  Pterobranchia  (q.v.}  and  the  Enteropneusta  (see  BALANO- 
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GLOSSUS),  but  the  relationship  to  the  Chordata  expressed  in  the 
designation  Hemichordata  cannot  be  regarded  as  more  than  an 
attractive  theory  with  certain  arguments  in  its  favour.  (P.  C.  M.) 

HEMICYCLE  (Gr.  iw*i-,  half,  and  KuxXos,  circle),  a  semi- 
circular recess  of  considerable  size  which  formed  one  of  the  most 

conspicuous  features  in  the  Roman  Thermae,  where  it  was 
always  covered  with  a  hemispherical  vault.  A  small  example 
exists  in  Pompeii,  in  the  street  of  tombs,  with  a  seat  round  inside, 
where  those  who  came  to  pay  their  respects  to  the  departed 
could  rest.  An  immense  hemicycle  was  designed  by  Bramante 
for  the  Vatican,  where  it  constitutes  a  fine  architectural  effect 
at  the  end  of  the  great  court. 
HEMIMERUS,  an  Orthopterous  or  Dermapterous  insect,  the 

sole  representative  of  the  family  Hemimeridae,  which  has  affinities 
with  both  the  Forficulidae  (earwigs)  and  the  Blattidae  (cock- 

roaches). Only  two  species  have  been  discovered,  both  from 
West  Africa.  The  better  known  of  these  (H .  hanseni)  lives  upon 

a  large  rat-like  rodent  (Cricetomys  gambianus)  feeding  perhaps 
upon  its  external  parasites,  perhaps  upon  scurf  and  other  dermal 
products.  Like  many  epizoic  or  parasitic  insects,  Hemimerus 
is  wingless,  eyeless  and  has  relatively  short  and  strong  legs. 
Correlated  also  with  its  mode  of  life  is  the  curious  fact  that  it  is 

viviparous,  the  young  being  born  in  an  advanced  stage  of  growth. 
HEMIMORPHITE,  a  mineral  consisting  of  hydrous  zinc 

silicate,  HzZnzSiOs,  of  importance  as  an  ore  of  the  metal,  of 
which  it  contains  54-4%.  It  is  interesting  crystallographically 
by  reason  of  the  hemimorphic  development  of  its  orthorhombic 

crystals;  these  are  prismatic  in  habit  and  are 
differently  terminated  at  the  two  ends.  In 
the  figure,  the  faces  at  the  upper  end  of  the 
crystal  are  the  basal  plane  k  and  the  domes 
o,  p,  I,  m,  whilst  at  the  lower  end  there  are 
only  the  four  faces  of  the  pyramid  P.  Con- 

nected with  this  polarity  of  the  crystals  is 

their  pyroelectric  character — when  a  crystal 
is  subjected  to  changes  of  temperature  it 
becomes  positively  electrified  at  one  end  and 

negatively  at  the  opposite  end.  There  are  per- 
fect cleavages  parallel  to  theprism  faces  (din the 

figure).  Crystals  are  usually  colourless,  some- 
times yellowish  or  greenish,  and  transparent; 

they  have  vitreous  lustre.  The  hardness  is  5,  and  the  specific 
gravity  3.45.  The  mineral  also  occurs  as  stalactitic  or  botryoidal 
masses  with  a  fibrou?  structure,  or  in  a  massive,  cellular  or 
granular  condition  intermixed  with  calamine  and  clay.  It  is 
decomposed  by  hydrochloric  acid  with  gelatinization;  this 
property  affords  a  ready  means  of  distinguishing  hemimorphite 
from  calamine  (zinc  carbonate),  these  two  minerals  being,  when 
not  crystallized,  very  like  each  other  in  appearance.  The  water 
contained  in  hemimorphite  is  expelled  only  at  a  red  heat,  and 
the  mineral  must  therefore  be  considered  as  a  basic  metasilicate, 
(ZnOH)2SiO3. 

The  name  hemimorphite  was  given  by  G.  A.  Kenngott  in  1853 
because  of  the  typical  hemimorphic  development  of  the  crystals. 
The  mineral  had  long  been  confused  with  calamine  (q.v.)  and 
even  now  this  name  is  often  applied  to  it.  On  account  of  its 
pyroelectric  properties,  it  was  called  electric  calamine  by  J. 
Smithson  in  1803. 

Hemimorphite  occurs  with  other  ores  of  zinc  (calamine  and 
blende),  forming  veins  and  beds  in  sedimentry  limestones. 
British  localities  are  Matlock,  Alston,  Mendip  Hills  and  Lead- 
hills;  at  Roughten  Gill,  Caldbeck  Fells,  Cumberland,  it  occurs  as 
mammillated  incrustations  of  a  sky-blue  colour.  Well-crystallized 
specimens  have  been  found  in  the  zinc  mines  at  Altenberg  near 
Aachen  in  Rhenish  Prussia,  Nerchinsk  mining  district  in  Siberia, 
and  Elkhorn  in  Montana.  (L.  J.  S.) 

HEMINGBURGH,  WALTER  OF,  also  commonly,  but  errone- 
ously, called  WALTER  HEMINGFORD,  a  Latin  chronicler  of  the 

I4th  century,  was  a  canon  regular  of  the  Austin  priory  of  Gisburn 
in  Yorkshire.  Hence  he  is  sometimes  known  as  Walter  of  Gisburn 
(Walterus  Gisburnensis).  Bale  seems  to  have  been  the  first  to 
give  him  the  name  by  which  he  became  more  commonly  known. 

His  chronicle  embraces  the  period  of  English  history  from  the  • 
Conquest  (1066)  to  the  nineteenth  year  of  Edward  III.,  with 

the  exception  of  the  years  1316-1326.  It  ends  with  the  title  of  a 
chapter  in  which  it  was  proposed  to  describe  the  battle  of  Crefy 
(1346);  but  the  chronicler  seems  to  have  died  before  the  required 
information  reached  him.  There  is,  however,  some  controversy 
as  to  whether  the  later  portions  which  are  lacking  in  some  of  the 
MSS.  are  by  him.  In  compiling  the  first  part,  Hemingburgh 
apparently  used  the  histories  of  Eadmer,  Hoveden,  Henry  of 
Huntingdon,  and  William  of  Newburgh;  but  the  reigns  of  the 
three  Edwards  are  original,  composed  from  personal  observation 
and  information.  There  are  several  manuscripts  of  the  history 

extant — the  best  perhaps  being  that  presented  to  the  College  of 
Arms  by  the  earl  of  Arundel.  The  work  is  correct  and  judicious, 
and  written  in  a  pleasing  style.  One  of  its  special  features  is  the 
preservation  in  its  pages  of  copies  of  the  great  charters,  and 

Hemingburgh's  versions  have  more  than  once  supplied  deficiencies 
and  cleared  up  obscurities  in  copies  from  other  sources. 

The  first  three  books  were  published  by  Thomas  Gale  in  1687,  in 
his  Historiae  Anglicanae  scriptores  quinque,  and  the  remainder  by 
Thomas  Hearne  in  1731.  The  first  portion  was  again  published  in 
1848  by  the  English  Historical  Society,  under  the  title  Chronicon 
Walteri  de  Hemingburgh,  vulgo  Hemingford  nuncupate,  de  gestis 
regum  Angliae,  edited  by  H.  C.  Hamilton. 

HEMIPTERA  (Gr.  ̂ ti-,  half  and  irrtpbv,  a  wing),  the  name 
applied  in  zoological  classification  to  that  order  of  the  class 
Hexapoda  (q.v.)  which  includes  bugs,  cicads,  aphids  and  scale- 
insects.  The  name  was  first  used  by  Linnaeus  (1735),  who 
derived  it  from  the  half-coriaceous  and  half-membranous  con- 

dition of  the  forewing  in  many  members  of  the  order.  But  the 
wings  vary  considerably  in  different  families,  and  the  most  dis- 

tinctive feature  is  the  structure  of  the  jaws,  which  form  a  beak- 
like  organ  with  stylets  adapted  for  piercing  and  sucking.  Hence 
the  name  Rhyngota  (or  Rhynchota),  proposed  by  J.  C.  Fabricius 
(1775),  is  used  by  many  writers  in  preference  to  Hemiptera. 

Structure. —  The  head  varies  greatly  in  shape,  and  the  feelers 
have  usually  but  few  segments — often  only  four  or  five.  The 
arrangement  of  the  jaws  is  remarkably  constant  throughout 
the  order,  if  we  exclude  from  it  the  lice  (Anoplura).  Taking  as 
our  type  the  head  of  a  cicad,  we  find  a  jointed  rostrum  or  beak 
(figs,  i  and  2,  IV.  b,  c)  with  a  deep  groove  on  its  anterior  face; 
this  organ  is  formed  by 
the  second  pair  of  maxillae 
and  corresponds  therefore 

to  the  labium  or  "  lower 
lip "  of  biting  insects. 
Within  the  groove  of  the 
rostrum  two  pairs  of 

slender  piercers  —  often 
barbed  at  the  tip — work 
to  and  fro.  One  of  these 

pairs  (fig.  2,  II.  a,  b,  c) 
represents  the  mandibles, 
the  other  (fig.  2,  III.  a,  b, 

c)  the  first  maxillae.  The 
piercing  portions  of  the 
latter — representing  their 
inner  lobes  or 

lie  median  to  the  man- 
dibular  piercers  in  the 
natural  position  of  the 
organs.  These  homologies 
of  the  hemipterous  jaws 
were  determined  by  J.  C. 

Savigny  in  1816,  and  though  disputed  by  various  subsequent 
writers,  they  have  been  lately  confirmed  by  the  embryological 
researches  of  R.  Heymons  (1899).  Vestigial  palps  have  been 
described  in  various  species  of  Hemiptera,  but  the  true  nature 
of  these  structures  is  doubtful.  In  front  of  the  rostrum  and  the 

piercers  lies  the  pointed  flexible  labrum  and  within  its  base  a 
small  hypopharynx  (fig.  2,  IV.  d)  consisting  of  paired  conical 

processes  which  lie  dorsal  to.  the  "syringe"  of  the  salivary 
glands.  This  latter  organ  injects  a  secretion  into  the  plant  or 

After  Marlatt,  Bull.  14  (N.S.)  Div.  Enl.  U.S. lacmiae —  Dept.Agr. 

the    man-  FIG.  I. — Head  and  Prothorax  of  Cicad from  side. 

.    Frons. 

.    Base  of  mandible. 

.    Base  of  first  maxillae. 

'.    Second  maxillae  forming  rostrum. 
.    Pronotum. 

IV. 

V. 
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animal  tissue  from  which  the  insect  is  sucking.  The  point  of  the 
rostrum  is  pressed  against  the  surface  to  be  pierced;  then  the 
stylets  come  into  play  and  the  fluid  food  is  believed  to  pass  into 
the  mouth  by  capillary  attraction. 

The  prothorax  (figs,  i  and  2,V.)  in  Hemiptera  is  large  and 
free,  and  the  mesothoracic  scutellum  is  usually  extensive.  The 
number  of  tarsal  segments  is  reduced;  often  three,  two  or  only 
one  may  be  present  instead  of  the  typical  insectan  number 
five.  The  wings  will  be  described  in  connexion  with  the  various 

After  Marlatt,  Bull.  14  (N.  S.)  Div.  Ent.  U.S.  Depl.  Agr. 

FIG.  2. — Head  and  Prothorax  of  Cicad,  parts  separated. 

,    I.,  a,  frons;   b,  clypeus;   c,  labrum;   d,  epipharynx. 
I'.,  Same  from  behind. 
II.,  Mandible. 

III.,  1st  maxilla;   a,  base;   6,  sheath;  c,  stylet;  c',  muscle. 
IV.,  2nd  maxillae,  a,  sub-mentum;    b,  mentum;    c,  ligula,  forming 

beak;    d,    hypopharynx    (shown     also     from    front    d',   and 
behind  d'). 

V.,  Prothorax,  6,  haunch;   a,  trochanter. 

sub-orders,  but  an  interesting  peculiarity  of  the  Hemiptera 
is  the  occasional  presence  of  winged  and  wingless  races  of  the 
same  species.  Eleven  abdominal  segments  can  be  recognized, 
at  least  in  the  early  stages;  as  the  adult  condition  is  reached, 
the  hinder  segments  become  reduced  or  modified  in  connexion 
with  the  external  reproductive  organs,  and  show,  in  some  male 
Hemiptera,  a  marked  asymmetry.  The  typical  insectan  ovi- 

positor with  its  three  pairs  of  processes,  one  pair  belonging  to  the 
eighth  and  two  pairs  to  the  ninth  abdominal  segment,  can  be 
distinguished  in  the  female. 

In  the  nervous  system  the  concentration  of  the  trunk  ganglia 

a. 

After  Marlatt,  Bull.  4  (N.S.)  Dtv.  Ent.  U.S.  Deft.  Agr. 

FIG,  3--^-a,  Cast-off  nymphal  skin  of  Bed-bug  (Cimex  lectularius) ; 
i  Second  instar  after  emergence  from  a\  c,  The  same  after  a  meal. 
Magnified  30  times. 

into  a  single  nerve-centre  situated  in  the  thorax  is  remarkable. 
The  digestive  system  has  a  slender  gullet,  a  large  crop  and  no 
gizzard;  in  some  Hemiptera  the  hinder  region  of  the  mid-gut 
forms  a  twisted  loop  with  the  gullet.  Usually  there  are  four 
excretory  (Malpighian)  tubes;  but  there  are  only  two  in  the 

Coccidae  and  none  in  the  Aphidae.  "  Stink  glands,"  which 
secrete  a  nauseous  fluid  with  a  defensive  function,  are  present 

in  many  Hemiptera.  In  the  adult  there  is  a  pair  of  such  glands 
opening  ventrally  on  the  hindmost  thoracic  segment,  or  at  the 
base  of  the  abdomen;  but  in  the  young  insect  the  glands  are 
situated  dorsally  and  open  to  the  exterior  on  a  variable  number  of 
the  abdominal  terga. 

Development.  —  In  most  Hemiptera  the  young  insect  (fig.  3) 
resembles  its  parents  except  for  the  absence  of  wings,  and  is 
active  through  all  stages  of  its  growth.  In  all  Hemiptera  the 
wing-rudiments  develop  externally  on  the  nymphal  cuticle, 
but  in  some  families  —  the  cicads  for  example  —  the  young  insect 
(fig.  10)  is  a  larva  differing  markedly  in  form  from  its  parent, 
and  adapted  for  a  different  mode  of  life,  while  the  nymph  before 
the  final  moult  is  sluggish  and  inactive.  In  the  male  Coccidae 

(Scale-insects)  the  nymph  (fig.  4)  remains  passive  and  takes  no 
food.  The  order  of  the  Hemiptera  affords,  therefore,  some 
interesting  transition  stages  towards  the  complete  metamorphosis 
of  the  higher  insects. 

Distribution  and  Habits.  —  Hemiptera  are  widely  distributed, 
and  are  plentiful  in  most  quarters  of  the  globe,  though  they 
probably  have  not  penetrated  as  far  into  remote  and  inhospitable 
regions  as  have  the  Coleoptera,  Diptera 
and  Aptera.  They  feed  entirely  by 
suction,  and  the  majority  of  the  species 
pierce  plant  tissues  and  suck  sap.  The 
leaves  of  plants  are  for  the  most  part  the 
objects  of  attack,  but  many  aphids  and 
scale-insects  pierce  stems,  and  some  go 
underground  and  feed  on  roots.  The 
enormous  rate  at  which  aphids  multiply 
under  favourable  conditions  makes  them 

of  the  greatest  economic  importance, 
since  the  growth  of  immense  numbers  of 
the  same  kind  of  plant  in  close  proximity 
—  as  in  ordinary  farm-crops  —  is  especially 
advantageous  to  the  insects  that  feed  on 
them.     Several  families  of  bugs  are  pre- 
daceous  in  habit,  attacking  other  insects     Uta  Rney  ̂ a  Howard, 

—  often   members   of   their   own   order  —  I"*"'  L'le-    V°L  '•   (U-S- Dept.  Agr.). j  ,  •  ^i     •        •    •  /-,„! 
and    sucking    their    juices.      Others    are 

scavengers  feeding  on   decaying  organic      FIG.     4.  —  Passive matter;  the  pond  skaters,  for  example,  JrSSe  °r«lSS5ct 
live  mostly  on  the  juices  of  dead  float-  (Icerya).  Magnified  15 
ing  insects.    And  some,  like  the  bed-bugs,  times. 
are  parasites  of  vertebrate  animals,   on 
whose  bodies  they  live  temporarily  or  permanently,  and  whose 
blood  they  suck. 

The  Hemiptera  are  especially  interesting  as  an  order  from 

the  variety  of  aquatic  insects  included  therein.  Some  of  these  — 
the  Hydromelridae  or  pond-skaters,  for  example  —  move  over 
the  surface-film,  on  which  they  are  supported  by  their  elongated, 
slender  legs,  the  body  of  the  insect  being  raised  clear  of  the  water. 
They  are  covered  with  short  hairs  which  form  a  velvet-like  pile, 
so  dense  that  water  cannot  penetrate.  Consequently  when  the 
insect  dives,  an  air-bubble  forms  around  it,  a  supply  of  oxygen  is 
thus  secured  for  breathing  and  the  water  is  kept  away  from  the 
spiracles.  In  many  of  these  insects,  while  most  individuals 
of  the  species  are  wingless,  winged  specimens  are  now  and  then 
met  with.  The  occasional  development  of  wings  is  probably 
of  service  to  the  species  in  enabling  the  insects  to  reach  new 
fresh-water  breeding-grounds.  This  family  of  Hemiptera  (the 
Hydrometridae)  and  the  Saldidae  contain  several  insects  that 
are  marine,  haunting  the  tidal  margin.  One  genus  of  Hydrome- 

tridae (Halobales)  is  even  oceanic  in  its  habit,  the  species  being 
met  with  skimming  over  the  surface  of  the  sea  hundreds  of  miles 
from  land.  Probably  they  dive  when  the  surface  becomes 
ruffled.  In  these  marine  genera  the  abdomen  often  undergoes 
excessive  reduction  (fig.  5). 

Other  i'amilies  of  Hemiptera  —  such  as  the  "  Boatmen  " 
(Notoneclidae)  and  the  "  Water-scorpions  "  (fig.  6)  and  their 
allies  (Nepidae)  dive  and  swim  through  the  water.  They  obtain 
their  supply  of  air  from  the  surface.  The  Nepidae  breathe  by 

means  of  a  pair  of  long,  grooved  tail  processes  (really  out-growths 
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of  the  abdominal  pleura)  which  when  pressed  together  form 
a  tube  whose  point  can  pierce  the  surface  film  and  convey 
air  to  the  hindmost  spiracles  which  are  alone  functional  in  the 
adult.  The  Notonectidae  breathe  mostly  through  the  thoracic 

spiracles;  the  air  is  conveyed  to  these  from  the  tail-end,  which 
is  brought  to  the  surface,  along  a  kind  of  tunnel  formed  by 
overlapping  hairs. 

Sound-producing   Organs. — The    Hemiptera    are  remarkable 
for  the  variety  of  their  stridulating  organs.    In  many  genera  of 

After  Carpenter,  Proc.  R.  Dublin  Soc., 
vol.  viii. 

FIG.  5. — A  reef-haunting 
hemipteron  (H ermatobates 
haddonii)  with  excessively  re- 

duced abdomen.  Magnified. 

FIG.  6. — W ater-scorpion 
(Nepa  cinerea)  with  raptorial 
fore-legs,  heteropterous  wings, 
and  long  siphon  for  conveying 
air  to  spiracles.  Somewhat 
magnified,  sc,  scutellum;  co, 
cl,  m,  corium,  clavus  and 
membrane  of  forewing. 

the  Pentalomidae,  bristle-bearing  tubercles  on  the  legs  are 
scraped  across  a  set  of  fine  striations  on  the  abdominal  sterna. 
In  Halobates  a  comb-like  series  of  sharp  spines  on  the  fore-shin 
can  be  drawn  across  a  set  of  blunt  processes  on  the  shin  of  the 

opposite  leg.  Males  of  the  little  water-bugs  of  the  genus  Corixa 
make  a  shrill  chirping  note  by  drawing  a  row  of  teeth  on  the 
flattened  fore-foot  across  a  group  of  spines  on  the  haunch  of 
the  opposite  leg.  But  the  loudest  and  most  remarkable  vocal 

organs  of  all  insects  are  those  of  the  male  cicads,  which  "  sing  " 

d  e 
From  Marlatt,  Bull.  14  (N.S.)  Div.  Eat.  U.S.  Depl.  Agr. 

FIG.  7. 

a,  Body    of    male    Cicad    from    c,   Section  showing  muscles  which 
below,    showing   cover-plates  vibrate  drum  (magnified) ; 
of  musical  organs;  d,  A  drum  at  rest; 

b,  From  above  snowing  drums,     e,   Thrown  into  vibration,  more 
natural  size;  highly  magnified. 

by  the  rapid  vibration  of  a  pair  of  "  drums  "  or  membranes 
within  the  metathorax.  These  drums  are  worked  by  special 
muscles,  and  the  cavities  in  which  they  lie  are  protected  by 
conspicuous  plates  visible  beneath  the  base  of  the  abdomen 
(see  fig.  7). 

Fossil  History. — The  Heteroptera  can  be  traced  back  farther 
than  any  other  winged  insects  if  the  fossil  Protocimev  silurica 
Moberg,  from  the  Ordovician  slates  of  Sweden  is  rightly  regarded 
as  the  wing  of  a  bug.  But  according  to  the  recent  researches 
of  A.  Handlirsch  it  is  not  insectan  at  all.  Both  Heteropterous 
and  Homopterous  genera  have  been  described  from  the  Carbon- 

iferous, but  the  true  nature  of  some  of  these  is  doubtful.  Eugereon 
is  a  remarkable  Permian  fossil,  with  jaws  that  are  typically 
hemipterous  except  that  the  second  maxillae  are  not  fused  and 
with  cockroach-like  wings.  In  the  Jurassic  period  many  of  the 
existing  families,  such  as  the  Cicadidae,  Fulgoridae,  Aphidae, 
Nepidae,  Redwviidae,  Hydromelridae,  Lygaeidae  and  Coreidae, 
had  already  become  differentiated. 

Classification. — The  number  of  described  species  of  Hemiptera 
must  now  be  nearly  20,000.  The  order  is  divided  into  two  sub- 

orders, the  Heteroptera  and  the  Homoptera.  The  Anoplura  or  lice 
should  not  be  included  among  the  Hemiptera,  but  it  has  been  thought 
convenient  to  refer  briefly  to  them  at  the  close  of  this  article. 

HETEROPTERA 

In  this  sub-order  are  included  the  various  families  of  bugs  and  their 
aquatic  relations.  The  front  of  the  head  is  not  in  contact  with  the 
haunches  of  the  fore-legs.  There  is  usually  a  marked  difference  between 
the  wings  of  the  two  pairs.  The  fore-wing  is  generally  divided  into  a 
firm  coriaceous  basal  region,  occupying  most  of  the  area,  and  a  mem- 

branous terminal  portion,  while  the  hind-wing  is  delicate  and  entirely 
membranous  (see  fig.  6).  In  the  firm  portion  of  the  fore-wing  two 

After  Marlatt,  Bull.  4  (N.S.)  Div.  Enl.  U.S.  Depl.  Agr. 

FIG.  8. — Bed-bug  (Cimex  lectularius,  Linn.). 

C, 

Female  from  above; 
From  beneath,    magnified    5 times; 

Vestigial  wing; 

d,  Jaws,  more  highly  magnified 
(tips  of  mandibles  and  1st maxillae  still  more  highly 

magnified). 

distinct  regions  can  usually  be  distinguished ;  most  of  the  area  is 
formed  by  the  corium  (fig.  6,  co),  which  is  separated  by  a  longitudinal 
suture  from  the  clavus  (fig.  6,  cl)  on  its  hinder  edge,  and  in  some 
families  there  is  also  a  cuneus  (fig.  9  cu)  external  _to  and  an  embolium 
in  front  of  the  corium. 

Most  Heteroptera  are  flattened  in  form,  and  the  wings  lie  flat,  or 
nearly  so,  when  closed.  The  young  Heteropteron  is  hatched  from 
the  egg  in  a  form  not  markedly  different  from  that  of  its  parent; 
it  is  active  and  takes  food  through  all  the  stages  of  its  growth.  It  is 

usual  to  divide  the  Heteroptera  into  two  tribes — the  Gymnocerata 
and  the  Cryptocerata. 

Gymnocerata.. — This  tribe  includes  some  eighteen  families  of 
terrestrial,  arboreal  and  marsh-haunting  bugs,  as  well  as  those 
aquatic  Heteroptera  that  live  on  the  surface-film  of  water.  The 
feelers  are  elongate  and  conspicuous.  The  Pentatomidae  (shield- 

bugs),  some  of  which 'are  metallic  or  otherwise  brightly  coloured, 
are  easily  recognized  by  the  great  development  of  the  scutellum, 
which  reaches  at  least  half-way  back  towards  the  tip  of  the  abdomen, 
and  in  some  genera  covers  the  whole  of  the  hind  body,  and  also  the 
wings  when  these  are  closed.  The  Coreidae  have  a  smaller  scutellum, 
and  the  feelers  are  inserted  high  on  the  head,  while  in  the  Lygaeidae 
they  are  inserted  lower  down.  These  three  families  have  the  foot  with 
three  segments.  In  the  curious  little  Tingidae,  whose  integuments 
exhibit  a  pattern  of  network-like  ridges,  the  feet  are  two-segmented 
and  the  scutellum  is  hidden  by  the  prpnotum.  The  Aradidae  have 
two  segmented  feet,  and  a  large  visible  scutellum.  The  Hydro- 

melridae are  a  large  family  including  the  pond-skaters  and  other 
dwellers  on  the  surface-film  of  fresh  water,  as  well  as  the  remarkable 
oceanic  genus  Halobates  already  referred  to.  The  Reduviidae  are 
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a  family  of  predaceous  bugs  that  attack  other  insects  and  suck 

their  juices;  the  beak  is  short,  and  carried  under  the  head  in  a  hook- 
like  curve,  not — as  in  the  preceding  families — lying  close  against  the 
breast.  The  Cimicidae  have  the  feet  three-segmented  and  the  fore- 
wings  greatly  reduced;  most  of  the  species  are  parasites  on  birds 
and  bats,  but  one — Cimex  lectulariits  (figs.  3,  8) — is  the  well-known 
"  bed-bug  "  which  abounds  in  unclean  dwellings  and  sucks  human 
blood  (see  BUG).  The  Anthocoridae  are  nearly  related  to  the  Cimi- 

cidae, but  the  wings  are  usually  well  developed  and  the  forewing 
possesses  cuneus  and  embolium  as  well  as  corium  and  clavus.  The 
Capsidae  are  a  large  family  of  rather  soft-skinned  bugs  mostly 

elongate  in  form  with  the  two 
basal  segments  of  the  feelers 
stouter  than  the  two  terminal. 
The  forewing  in  this  family  has  a 
cuneus  (fig.  9  cu),  but  not  an 
embolium.  These  insects  are  often 
found  in  large  numbers  on  plants 
whose  juices  they  suck. 

Cryptocerata. — In  this  tribe  are 
included  five  or  six  families  of 
aquatic  Heteroptera  which  spend 
the  greater  part  of  their  lives 
submerged,  diving  and  swimming 
through  the  water.  The  feelers 
are  very  small  and  are  often 
hidden  in  cavities  beneath  the 
head.  The  Naucoridae  and 
Belostomatidae  are  flattened  in- 

sects, with  four-segmented  feelers 
and  fore-legs  inserted  at  the  front 
of  the  prosternum.  Two  species 
of  the  former  family  inhabit  our 
islands,  but  the  Belostomatidae 
are  found  only  in  the  warmer 
regions  of  the  globe;  some  of 
them,  attaining  a  length  of  4  to 
5  in.,  are  giants  among  insects.  The 

FIG.  9. — Capsid  Leaf-bug  (Poe-  Nepidae  (fig.  6)  or  water-scorpions 
cilocapsus  lineatus)  N.  America,  (q.v.) — two  British  species — 
Magnified  4  times,  cu  cuneus.  are  distinguished  by  their  three- 

segmented  feelers,  their  raptorial 
fore-legs  (in  which  the  shin  and  foot,  fused  together,  work  like  a  sharp 
knife-blade  on  the  grooved  thigh),  and  their  elongate  tail-processes 
formed  of  the  abdominal  pleura  and  used  for  respiration.  The 

Notonectidae,  or  "  water-boatmen  "  (Q.V.)  have  convex  ovoid  bodies 
admirably  Adapted  for  aquatic  life.  By  msans  of  the  oar-like  hind- 
legs  they  swim  actively  through  the  water  with  the  ventral  surface 
upwards;  the  fore-legs  are  inserted  at  the  hinder  edge  of  the  pro- 
sternum.  The  Corixidae  are  small  flattened  water-bugs,  with  very 
short  unjointed  beak,  the  labrum  being  enclosed  within  the  second 

After  M.  V.  Slingerland,  Cornell  Univ. 
Ent.  Bull.  58. 

d, 
From  Marlatt,  Butt.  14  (N.  S.),  Div.  Ent.  V.  S.  Deft.  Agr. 

FIG.  10. — a,  Nymph  (4th  stage)  of  Cicad,  magnified  5  times; 
c,  d,  inner  and  outer  faces  of  front  leg,  magnified  7j  times;  b,  teeth 
on  thigh,  more  highly  magnified. 

maxillae,  and  the  foot  in  the  fore  and  intermediate  leg  having  but 
a  single  segment.  The  hinder  abdominal  segments  in  the  male  show 
a  curious  asymmetrical  arrangement,  the  sixth  segment  bearing  on  its 
upper  side  a  small  stalked  plate  (strigil)  of  unknown  function, 
furnished  with  rows  of  teeth.  On  account  of  the  reduction  and 
modification  of  the  jaws  in  the  Corixidae,  C.  Borner  has  lately 
suggested  that  they  should  form  a  special  sub-order  of  Hemiptera — 
the  Sandaliorrhyncha. 

HOMOPTERA 

This  sub-order  includes  the  cicads,  lantern-flies,  frog-hoppers, 
aphids  and  scale-insects.  The  face  has  such  a  marked  backward 
slope  (see  fig.  i)  as  to  bring  the  beak  into  close  contact  with  the 
haunches  of  the  fore-legs.  The  feelers  have  one  or  more  thickened 
basal  segments,  while  the  remaining  segments  are  slender  and  thread- 

like. The  fore-wings  are  sometimes  membranous  like  the  hind-wings, 
usually  they  are  firmer  in  texture,  but  they  never  show  the  distinct 
areas  that  characterize  the  wings  of  Heteroptera.  When  at  rest 
the  wings  of  Homoptera  slope  roofwise  across  the  back  of  the  insect. 
In  their  life-history  the  Homoptera  are  more  specialized  than  the 
Heteroptera;  the  young  insect  often  differs  markedly  from  its 

c. 

After  Weed,  Riley  and  Howard,  Insect  Life,  vol.  iii. 

FIG.  II. — Cabbage  Aphid  (Aphisbrassicae).  a,  Male;  c,  female 
(wingless).  Magnified,  b  and  d.  Head  and  feelers  of  male  and 
female,  more  highly  magnified. 

parent  and  does  not  live  in  the  same  situations;  while  in  some 
families  there  is  a  passive  stage  before  the  last  moult. 

The  Cicadidae  are  for  the  most  part  large  insects  with  ample  wings; 
they  are  distinguished  from  other  Homoptera  by  the  front  thighs 
being  thickened  and  toothed  beneath.  The  broad  head  carries,  in 
addition  to  the  prominent  compound  eyes,  three  simple  eyes  (ocelli) 
on  the  crown,  while  the  feeler  consists  of  a  stout  basal  segment, 
followed  by  five  slender  segments.  The  female,  by  means  of  her 
serrated  ovipositor,  lays  her  eggs  in  slits  cut  in  the  twigs  of  plants. 
The  young  have  simple  feelers  and  stout  fore-legs  (fig.  10)  adapted 
for  digging;  they  live  underground  and  feed  on  the  roots  of  plants. 

After  Howard,  Year  Book  U.  S.  Depl.  Agr.,  1894. 

FIG.  12. — Apple  Scale  Insect  (Mytilaspis  pomorum).  a,  Male; 
e,  female;  c,  larva,  magnified  20  times;  b,  foot  of  male;  d, 
feeler  of  larva,  more  highly  magnified. 

In  the  case  of  a  North  American  species  it  is  known  that  this  larval 

life  lasts  for  seventeen  years.  The  "  song  "  of  the  male  cicads  is notorious  and  the  structures  by  which  it  is  produced  have  already 
been  described  (see  also  CICADA).  There  are  about  900  known 
species,  but  the  family  is  mostly  confined  to  warm  countries;  only 
a  single  cicad  is  found  in  England,  and  that  is  restricted  to  the  south. 

The  Fulgoridae  and  Membracidae  are  two  allied  families  most  of 
whose  members  are  also  natives  of  hot  regions.  The  Fulgoridae 
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have  the  head  with  two  ocelli  and  three-segmented  feelers ;  frequently 
as  in  the  tropical  "  lantern-flies  "  (q.v.)  the  head  is  prolonged  into  a 
conspicuous  bladder,  or  trunk-like  process.  The  Membracidae  are 
remarkable  on  account  of  the  backward  prolongation  of  the  pronotum 

After  Howard,  Year  Book  U.S.  Dept.  Agr.,  1894. 

FIG.  13.  —  Apple  Scale  Insect  (Mytilaspis  pomorum).  a.  Scale  from 
beneath  showing  female  and  eggs;  b,  from  above,  magnified  24 
times;  c  and  e,  female  and  male  scales  on  twigs,  natural  size;  d, 
male  scale  magnified  12  times. 

into  a  process  or  hood-like  structure  which  may  extend  far  behind  the 
tail-end  of  the  abdomen.  Two  other  allied  families,  the  Cercopidae 
and  Jassidae,  are  more  numerously  represented  in  our  islands. 
The  young  of  many  of  these  insects  are  green  and  soft-skinned, 

protecting      themselves 
by       the       well-known 
frothy  secretion  that  is 
called   "  cuckoo-spit." 

In   all    the   above- 
mentioned    families    of 
Homoptera    there    are 
three  segments  in  each 
foot.        Tho   remaining 
four  families  have  feet 
with     only     two     seg- 

ments.     They    are    of 

Enl'.  very     great     zoological interest  on   account   of 
the       peculiarities       of 
their    life-history  —  par- 

thenogenesis   being    of 
normal  occurrence 
The  families  Psyllidae 

(or  "  jumpers  ")  with  eight  or  ten  segments  in 
the   feeler  and   the  Aleyrodidae    (or   "  snowy- 
flies  ")    distinguished    by    their    white    mealy wings,  are  of  comparatively  slight  importance. 
The   two  families   to   which   special   attention 
has  been   paid  are  the  Aphidae  or  plant-lice 
("  green  fly  ")  and  the  Coccidae  or  scale-insects. The  aphids  (fig.  ll)  have  feelers  with  seven  or 
fewer  distinct  segments,  and  the  fifth  abdominal 
segment  usually  carries  a  pair  of  tubular  pro- 
cesses  through  which  a  waxy  secretion  is  dis-  Div. 
charged.     Tha    sweet      "  honey-dew,"      often  Ag 
sought  as  a  food  by  ants,  is  secreted  from  the      FIG.     15.  —  Pro- 
intestines  of  aphids.     The  peculiar  life-cycle  in  boscis  of  Pediculus. 
which    successive    generations    are    produced  Highly  magnified. 
through  the  summer  months  by  virgin  females 
—  the    egg    developing    within    the    body    of    the    mother  —  is   de- 

scribed at  length  in  the  articles  APHIDES  and  PHYLLOXERA.    The 
Coccidae  have  only  a  single  claw  to  the  foot;    the  males  (fig.  12  o) 
have  the  fore-wings  developed  and  the  hind-wings  greatly  reduced, 
while  in  the  female  wings  are  totally  absent  and  the  body  undergoes 
marked  degradation  (figs.  12,  e,  13,  a,  b).    In  the  Coccids  the  forma- 

FromOsborn  (after  Denny), 

Bull.    5   (N.S.),  Div.     ~ U.S.  Dept.  Agr. 

FIG.      14. — Louse 
(Pediculus  vestimenti) . 
Magnified. 

among  most  of  them. 

Enl. 
Dept. 

tion  of  a  protective  waxy  secretion— present  in  many  genera  of Homoptera — reaches  its  most  extreme  development.  In  some  coccids 
—the  "  mealy-bugs  "  (Dactylopius,  &c.)  for  example— the  secretion forms  a  white  thread-like  or  plate-like  covering  which  the  insect 
carries  about.  But  in  most  members  of  the  family,  the  secretion, 
united  with  cast  cuticles  and  excrement,  forms  a  firm  "  scale  " 
closely  attached  by  its  edges  to  the  surface  of  the  plant  on  which the  insect  lives,  and  serving  as  a  shield  beneath  which  the  female 
coccid,  with  her  eggs  (fig.  13  a}  and  brood,  finds  shelter.  The  male 
coccid  passes  through  a  passive  stage  (fig.  4)  before  attaining  the 
perfect  condition.  Many  scale-insects  are  among  the  most  serious 
of  pests,  but  various  species  have  been  utilized  by  man  for  the production  of  wax  (lac)  and  red  dye  (cochineal).  See  ECONOMIC 
ENTOMOLOGY,  SCALE-INSECT. 

ANOPLURA 

The  Anoplura  or  lice  (see  LOUSE)  are  wingless  parasitic  insects 
(ng.  14)  forming  an  order  distinct  from  the  Hemiptera,  their  sucking 
and  piercing  mouth-organs  being  apparently  formed  on  quite  a different  plan  from  those  of  the  Heteroptera  and  Homoptera.  In 
front  of  the  head  is  a  short  tube  armed  with  strong  recurved  hooks 
which  can  be  fixed  into  the  skin  of  the  host,  and  from  the  tube  an 
elongate  more  slender  sucking-trunk  can  be  protruded  (fig.  15). Each  foot  is  provided  with  a  single  strong  claw  which,  opposed  to 
a  process  on  the  shin,  serves  to  grasp  a  hair  of  the  host,  all  the  lice 
being  parasites  on  different  mammals.  Although  G.  Enderlein  has 
recently  shown  that  the  jaws  of  the  Hemiptera  can  be  recognized 
in  a  reduced  condition  in  connexion  with  the  louse's  proboscis,  the modification  is  so  excessive  that  the  group  certainly  deserves  ordinal 
separation. 

BIBLIOGRAPHY. — A  recent  standard  work  on  the  morphology  of 
the  Hemiptera  by  R.  Heymons  (Nova  Acta  Acad.  Leap.  Carol. 
Ixxiv.  3,  1899)  contains  numerous  references  to  older  literature. 
An  excellent  survey  of  the  order  is  given  by  D.  Sharp  (Cambridge 
Nat.  Hist.  vol.  vi.,  1898).  For  internal  structure  of  Heteroptera  see 
R.  Dufour,  Mem.  savans  etrangers  (Paris,  iv.,  1833);  of  Homoptera, 
E.  Witlaczil  (Arb.  Zool.  Inst.  Wien,  iv.,  1882,  Zeits.  f.  wiss.  Zool. 
xliii.,  1885).  The  development  of  Aphids  has  been  dealt  with  by 
T.  H.  Huxley  (Trans.  Linn.  Soc.  xxii.,  1858)  and  E.  Witlaczil  (Zeits. 
f.  wiss.  Zool.  xl.,  1884).  Fossil  Hemiptera  are  described  by  S.  H. 
Scudder  in  K.  Zittel's  Paleontologie  (French  translation,  vol.  ii. Paris,  1887,  and  English  edition,  vol.  L,  London,  1900),  and  by  A. 
Handlirsch  (Verh.  zoo/,  hot.  Gesell.  Wien,  lii.,  1902).  Among  general 
systematic  works  on  Heteroptera  may  be  mentioned  J.  C.  Schiodte 
(Ann.  Mag.  Nat.  Hist.  (4)  vi.,  1870);  C.  Stal's  Enumeratio  Hemip- terorum  (K.  Svensk.  Vet.  Akad.  Handl.  ix.-xiv.,  1870-1876);  L. 
Lethierry  and  G.  Severin's  Catalogue  generate  des  hemipteres  (Brussels 
!893>  &c.);  G.  C.  Champion's  volumes  in  the  Biologia  Centrali- 
Americana;  W.  L.  Distant's  Oriental  Cicadidae  (London,  1889-1892), 
and  many  other  papers;  M.  E.  Fernald's  Catalogue  of  the  Coccidae 
(Amherst,  U.S.A.,  1903).  European  Hemiptera  have  been  dealt  with 
in  numerous  papers  by  A.  Puton.  For  British  species  we  have 
E.  Saunders's  Hemiptera-Heteroptera  of  the  British  Isles  (London, 
1892);  J.  Edwards's  Hemiptera-Homoptera  of  the  British  Isles 
(London,  1896);  J.  B.  Buckton's  British  Aphidae  (London,  Ray 
Society,  1875-1882);  and  R.  Newstead's  British  Coccidae  (London, 
Ray  Society,  1901-1903).  Aquatic  Hemiptera  are  described  by L.  C.  Miall  (Nat.  History  Aquatic  Insects;  London,  1895),  and  by 
G.  W.  Kirkaldy  in  numerous  recent  papers  (Entomologist,  &c.).  For 
marine  Hemiptera  (Halobates)  see  F.  B.  White  (Challenger  Reports, 
vii.,  1883);  J.  J.  Walker  (Ent.  Mo.  Mag.,  1893);  N.  Nassonov 
(Warsaw,  1893),  and  G.  H.  Carpenter  (Knowledge,  1901,  and  Report, 
Pearl  Oyster  Fisheries,  Royal  Society,  1906).  Sound-producing 
organs  of  Heteroptera  are  described  by  A.  Handlirsch  (Ann.  Hofmus. 
Wien,  xv.  1900),  and  G.  W.  Kirkaldy  (Journ.  Quekett  Club  (2)  viii. 
1901);  of  Cicads  by  G.  Carlet  (Ann.  Sci.  Nat.  Zool.  (6)  v.  1877). 
For  the  Anoplura  see  E.  Piaget's  Pediculines  (Leiden,  1880-1905), 
and  G.  Enderlein  (Zool.  Anz.  xxviii.,  1904).  (G.  H.  C.) 

HEMLOCK  (in  O.  Eng.  hemlic  or  hymlice;  no  cognate  is  found 
in  any  other  language,  and  the  origin  is  unknown),  the  Conium 
maculatum  of  botanists,  a  biennial  umbelliferous  plant,  found 
wild  in  many  parts  of  Great  Britain  and  Ireland,  where  it  occurs 
in  waste  places  on  hedge-banks,  and  by  the  borders  of  fields, 
and  also  widely  spread  over  Europe  and  temperate  Asia,  and 
naturalized  in  the  cultivated  districts  of  North  and  South 
America.  It  is  an  erect  branching  plant,  growing  from  3  to  6  ft. 
high,  and  emitting  a  disagreeable  smell,  like  that  of  mice.  The 
stems  are  hollow,  smooth,  somewhat  glaucous  green,  spotted  with 
dull  dark  purple,  as  alluded  to  in  the  specific  name,  maculatum. 
The  root-leaves  have  long  furrowed  footstalks,  sheathing  the 
stem  at  the  base,  and  are  large,  triangular  in  outline,  and 
repeatedly  divided  or  compound,  the  ultimate  and  very  numerous 
segments  being  small,  ovate,  and  deeply  incised  at  the  edge. 
These  leaves  generally  perish  after  the  growth  of  the  flowering 
stem,  which  takes  place  in  the  second  year,  while  the  leaves 
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produced  on  the  stem  became  gradually  smaller  upwards.  The 
branches  are  all  terminated  by  compound  many-rayed  umbels 
of  small  white  flowers,  the  general  involucres  consisting  of  several, 
the  partial  ones  of  about  three  short  lanceolate  bracts,  the  latter 
being  usually  turned  towards  the  outside  of  the  umbel.  The 
flowers  are  succeeded  by  broadly  ovate  fruits,  the  mericarps 
(half-fruits)  having  five  ribs  which,  when  mature,  are  waved 
or  crenated;  and  when  cut  across  the  albumen  is  seen  to  be 
deeply  furrowed  on  the  inner  face,  so  as  to  exhibit  in  section  a 
reniform  outline.  The  fruits  when  triturated  with  a  solution 
of  caustic  potash  evolve  a  most  unpleasant  odour. 
Hemlock  is  a  virulent  poison,  but  it  varies  much  in  potency 

according  to  the  conditions  under  which  it  has  grown,  and  the 
season  or  stage  of  growth  at  which  it  is  gathered.  In  the  first 
year  the  leaves  have  little  power,  nor  in  the  second  are  their 
properties  developed  until  the  flowering  period,  at  which  time, 
or  later  on  when  the  fruits  are  fully  grown,  the  plant  should  be 
gathered.  The  wild  plant  growing  in  exposed  situations  is  to 
be  preferred  to  garden-grown  samples,  and  is  more  potent  in 
dry  warm  summers  than  in  those  which  are  dull  and  moist. 
The  poisonous  property  of  hemlock  resides  chiefly  in  the 

alkaloid  canine  or  conia  which  is  found  in  both  the  fruits  and 
the  leaves,  though  in  exceedingly  small  proportions  in  the  latter. 
Conine  resembles  nicotine  in  its  deleterious  action,  but  is  much 
less  powerful.  No  chemical  antidote  for  it  is  known.  The 
plant  also  yields  a  second  less  poisonous  crystallizable  base 
called  conhydrine,  which  may  be  converted  into  conine  by  the 
abstraction  of  the  elements  of  water.  When  collected  for 

medicinal  purposes,  for  which  both  leaves  and  fruits  are  used, 
the  former  should  be  gathered  at  the  time  the  plant  is  in  full 
blossom,  while  the  latter  are  said  to  possess  the  greatest  degree 
of  energy  just  before  they  ripen.  The  fruits  are  the  chief  source 
whence  conine  is  prepared.  The  principal  forms  in  which  hemlock 
is  employed  are  the  extract  and  juice  of  hemlock,  hemlock 
poultice,  and  the  tincture  of  hemlock  fruits.  Large  doses 
produce  vertigo,  nausea  and  paralysis;  but  in  smaller  quantities, 
administered  by  skilful  hands,  it  has  a  sedative  action  on  the 
nerves.  It  has  also  some  reputation  as  an  alterative  and  resolvent, 
and  as  an  anodyne. 

The  acrid  narcotic  properties  of  the  plant  render  it  of  some 
importance  that  one  should  be  able  to  identify  it,  the  more  so 
as  some  of  the  compound-leaved  umbellifers,  which  have  a 
general  similarity  of  appearance  to  it,  form  wholesome  food 
for  man  and  animals.  Not  only  is  this  knowledge  desirable 
to  prevent  the  poisonous  plant  being  detrimentally  used  in  place 
of  the  wholesome  one;  it  is  equally  important  in  the  opposite 
case,  namely,  to  prevent  the  inert  being  substituted  for  the 
remedial  agent.  The  plant  with  which  hemlock  is  most  likely 
to  be  confounded  is  Anlhriscus  sylvestris,  or  cow-parsley,  the 
leaves  of  which  are  freely  eaten  by  cattle  and  rabbits;  this  plant, 
like  the  hemlock,  has  spotted  stems  but  they  are  hairy,  not 
hairless;  it  has  much-divided  leaves  of  the  same  general  form, 
but  they  are  downy  and  aromatic,  not  smooth  and  nauseous 
when  bruised;  and  the  fruit  of  Anthriscus  is  linear-oblong 
and  not  ovate. 

HEMP  (in  O.  Eng.  henep,  cf .  Dutch  hennep,  Ger.  Hanf,  cognate 
with  Gr.  KavvajSis,  La.t.  cannabis),  an  annual  herb  (Cannabis  saliva) 
having  angular  rough  stems  and  alternate  deeply  lobed  leaves. 
The  bast  fibres  of  Cannabis  are  the  hemp  of  commerce,  but, 
unfortunately,  the  products  from  many  totally  different  plants 
are  often  included  under  the  general  name  of  hemp.  In  some 
cases  the  fibre  is  obtained  from  the  stem,  while  in  others  it 
comes  from  the  leaf.  Sunn  hemp,  Manila  hemp,  Sisal  hemp, 
and  Phormium  (New  Zealand  flax,  which  is  neither  flax  nor 
hemp)  are  treated  separately.  All  these,  however,  are  often 
classed  under  the  above  general  name,  and  so  are  the  following: — 
Deccan  or  Ambari  hemp,  Hibiscus  cannabinus,  an  Indian  and 
East  Indian  malvaceous  plant,  the  fibre  from  which  is  often 
known  as  brown  hemp  or  Bombay  hemp;  Pile  hemp,  which 
is  obtained  from  the  American  aloe,  Agave  americana;  and 
Moorva  or  bowstring-hemp,  Sansevieria  zeylanica,  which  is 
obtained  from  an  aloe-like  plant,  and  is  a  native  of  India  and 

Ceylon.  Then  there  are  Canada  hemp,  Apocynum  cannabinum, 
Kentucky  hemp,  Urtica  cannabina,  and  others. 

The  hemp  plant,  like  the  hop,  which  is  of  the  same  natural 
order,  Cannabinaceae,  is  dioecious,  i.e.  the  male  and  female 
flowers  are  borne  on  separate  plants.  The  female  plant  grows 
to  a  greater  height  than  the  male,  and  its  foliage  is  darker  and 
more  luxuriant,  but  the  plant  takes  from  five  to  six  weeks  longer 
to  ripen.  When  the  male  plants  are  ripe  they  are  pulled,  put 
up  into  bundles,  and  steeped  in  a  similar  manner  to  flax,  but 
the  female  plants  are  allowed  to  remain  until  the  seed  is  perfectly 
ripe.  They  are  then  pulled,  and  after  the  seed  has  been  removed 
are  retted  in  the  ordinary  way.  The  seed  is  also  a  valuable 
product;  the  finest  is  kept  for  sowing,  a  large  quantity  is  sold 
for  the  food  of  cage  birds,  while  the  remainder  is  sent  to  the  oil 
mills  to  be  crushed.  The  extracted  oil  is  used  in  the  manufacture 

of  soap',  while  the  solid  remains,  known  as  oil-cake,  are  valuable 
as  a  food  for  cattle.  The  leaves  of  hemp  have  five  to  seven 
leaflets,  the  form  of  which  is  lanceolate-acuminate,  with  a 
serrate  margin.  The  loose  panicles  of  male  flowers,  and  the 
short  spikes  of  female  flowers,  arise  from  the  axils  of  the  upper 
leaves.  The  height  of  the  plant  varies  greatly  with  season,  soil 
and  manuring;  in  some  districts  it  varies  from  3  to  8  ft., 
but  in  the  Piedmont  province  it  is  not  unusual  to  see  them 
from  8  to  16  ft.  in  height,  whilst  a  variety  (Cannabis 
sotiva,  variety  gigantea)  has  produced  specimens  over  17  ft.  in 
height. 

All  cultivated  hemp  belongs  to  the  same  species,  Cannabis 
saliva;  the  special  varieties  such  as  Cannabis  indica,  Cannabis 
chinensis,  &c.,  owe  their  differences  to  climate  and  soil,  and  they 
lose  many  of  their  peculiarities  when  cultivated  in  temperate 
regions.  Rumphius  (in  the  i?th  century)  had  noticed  these 
differences  between  Indian  and  European  hemp. 

Wild  hemp  still  grows  on  the  banks  of  the  lower  Ural,  and 
the  Volga,  near  the  Caspian  Sea.  It  extends  to  Persia,  the 
Altai  range  and  northern  and  western  China.  The  authors  of 

the  Pharmacographia  say: — "  It  is  found  in  Kashmir  and  in 
the  Himalaya,  growing  10  to  12  ft.  high,  and  thriving  vigorously 

at  an  elevation  of  6000  to  10,000  ft."  Wild  hemp  is,  however, 
of  very  little  use  as  a  fibre  producer,  although  a  drug  is  obtained 
from  it. 

It  would  appear  that  the  native  country  of  the  hemp  plant  is 
in  some  part  of  temperate  Asia,  probably  near  the  Caspian  Sea. 
It  spread  westward  throughout  Europe,  and  southward  through 
the  Indian  peninsula. 

The  names  given  to  the  plant  and  to  its  products  in  different 
countries  are  of  interest  in  connexion  with  the  utilization  of  the 
fibre  and  resin.  In  Sans,  it  is  called  goni,  sana,  shanapu,  banga 
and  ganjika;  in  Bengali,  ganga;  Pers.  bang  and  canna;  Arab. 
kinnub  or  cannub;  Gr.  kannabis;  Lat.  cannabis;  Ital.  canappa; 
Fr.  chanvre;  Span,  canamo;  Portuguese,  canamo;  Russ. 
kondpel;  Lettish  and  Lithuanian,  kannapes;  Slav,  konopi; 
Erse,  canaib  and  canab;  A.  Sax.  hoenep;  Dutch,  hennep; 
Ger.  Hanf;  Eng.  hemp;  Danish  and  Norwegian,  hamp;  Icelandic, 
hampr;  and  in  Swed.  hampa.  The  English  word  canvas 
sufficiently  reveals  its  derivation  from  cannabis. 

Very  little  hemp  is  now  grown  in  the  British  Isles,  although 
this  variety  was  considered  to  be  of  very  good  quality,  and  to 

possess  great  strength.  The  chief  continental  hemp-producing 
countries  are  Italy,  Russia  and  France;  it  is  also  grown  in 
several  parts  of  Canada  and  the  United  States  and  India.  The 
Central  Provinces,  Bengal  and  Bombay  are  the  chief  centres 
of  hemp  cultivation  in  India,  where  the  plant  is  of  most  use  for 
narcotics.  The  satisfactory  growth  of  hemp  demands  a  light, 
rich  and  fertile  soil,  but,  unlike  most  substances,  it  may  be 
reared  for  a  few  years  in  succession.  The  time  of  sowing,  the 
quantity  of  seed  per  acre  (about  three  bushels)  and  the  method 
of  gathering  and  retting  are  very  similar  to  those  of  flax;  but, 
as  a  rule,  it  is  a  hardier  plant  than  flax,  does  not  possess  the  same 
pliability,  is  much  coarser  and  more  brittle,  and  does  not  require 
the  same  amount  of  attention  during  the  first  few  weeks  of  its 

growth. The  very  finest  hemp,  that  grown  in  the  province  of  Piedmont, 
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Italy,  is,  however,  very  similar  to  flax,  and  in  many  cases  the  two 
fibres  are  mixed  in  the  same  material.  The  hemp  fibre  has 
always  been  valuable  for  the  rope  industry,  and  it  was  at  one 
time  very  extensively  used  in  the  production  of  yarns  for  the 
manufacture  of  sail  cloth,  sheeting,  covers,  bagging,  sacking,  &c. 
Much  of  the  finer  quality  is  still  made  into  cloth,  but  almost  all 
the  coarser  quality  finds  its  way  into  ropes  and  similar  material. 

A  large  quantity  of  hemp  cloth  is  still  made  for  the  British 
navy.  The  cloth,  when  finished,  is  cut  up  into  lengths,  made 
into  bags  and  tarred.  They  are  then  used  as  coal  sacks.  There 
is  also  a  quantity  made  into  sacks  which  are  intended  to  hold 
very  heavy  material.  Hemp  yarns  are  also  used  in  certain 
classes  of  carpets,  for  special  bags  for  use  in  cop  dyeing  and  for 
similar  special  purposes,  but  for  the  ordinary  bagging  and 
sacking  the  employment  of  hemp  yarns  has  been  almost  entirely 
supplanted  by  yarns  made  from  the  jute  fibre. 

Hemp  is  grown  for  three  products — (i)  the  fibre  of  its  stem; 
(2)  the  resinous  secretion  which  is  developed  in  hot  countries 
upon  its  leaves  and  flowering  heads;  (3)  its  oily  seeds. 
Hemp  has  been  employed  for  its  fibre  from  ancient  times. 

Herodotus  (iv.  74)  mentions  the  wild  and  cultivated  hemp  of 
Scythia,  and  describes  the  hempen  garments  made  by  the 
Thracians  as  equal  to  linen  in  fineness.  Hesychius  says  the 
Thracian  women  made  sheets  of  hemp.  Moschion  (about  200 
B.C.)  records  the  use  of  hempen  ropes  for  rigging  the  ship 

"  Syracusia  "  built  for  Hiero  II.  The  hemp  plant  has  been 
cultivated  in  northern  India  from  a  considerable  antiquity, 

not  only  as  a  drug  but  for  its  fibre.  The  Anglo-Saxons  were 
well  acquainted  with  the  mode  of  preparing  hemp.  Hempen 
cloth  became  common  in  central  and  southern  Europe  in  the 
I3th  century. 

Hemp-resin. — Hemp  as  a  drug  or  intoxicant  for  smoking 
and  chewing  occurs  in  the  three  forms  of  bhang,  ganja  and 
charas. 

1.  Bhang,   the   Hindustani  siddhi  or  sabzi,  consists  of  the 
dried  leaves  and  small  stalks  of  the  hemp;  a  faw  fruits  occur  in 

it.    It  is  of  a  dark  brownish-green  colour,  and  has  a  faint  peculiar 
odour  and  but  a  slight  taste.     It  is  smoked  with  or  without 
tobacco;  or  it  is  made  into  a  sweetmeat  with  honey,  sugar 
and  aromatic  spices;  or  it  is  powdered  and  infused  in  cold  water, 
yielding  a  turbid  drink,  subdschi.    Hashish  is  one  of  the  Arabic 
names  given  to  the  Syrian  and  Turkish  preparations  of  the 

resinous  hemp  leaves.    One  of  the  commonest  of  these  prepara- 
tions is  made  by  heating  the  bhang  with  water  and  butter,  the 

butter  becoming  thus  charged  with  the  resinous  and  active 
substances  of  the  plant. 

2.  Ganja,  the  guaza  of  the  London  brokers,  consists  of  the 

flowering  and  fruiting  heads  of  the  female  plant.    It  is  brownish- 
green,  and  otherwise  resembles  bhang,  as  in  odour  and  taste. 
Some  of  the  more  esteemed  kinds  of  hashish  are  prepared  from 
this  ganja.     Ganja  is  met  with  in  the  Indian  bazaars  in  dense 
bundles  of  24  plants  or  heads  apiece.     The  hashish  in  such 
extensive  use  in  Central  Asia  is  often  seen  in  the  bazaars  of  large 
cities  in  the  form  of  cakes,  i  to  3  in.  thick,  5  to  10  in.  broad  and 
10  to  15  in.  long. 

3.  Charas,  or  churrus,  is  the  resin  itself  collected,  as  it  exudes 
naturally  from  the  plant,  in  different  ways.     The  best  sort  is 
gathered   by   the   hand   like  opium;   sometimes   the   resinous 
exudation  of  the  plant  is  made  to  stick  first  of  all  to  cloths,  or 
to  the  leather  garments  of  men,  or  even  to  their  skin,  and  is  then 
removed  by  scraping,  and  afterwards  consolidated  by  kneading, 
pressing  and  rolling.    It  contains  about  one-third  or  one-fourth 
its  weight  of  the  resin.    But  the  churrus  prepared  by  different 
methods  and  in  different  countries  differs  greatly  in  appearance 

and  purity.    Sometimes  it  takes  the  form  of  egg-like  masses  of 
greyish-brown   colour,  having  when  of  high  quality  a  shining 
resinous  fracture.     Often  it  occurs  in  the  form  of  irregular 

friable  lumps,  like  pieces  of  impure  linseed  oil-cake. 
The  medicinal  and  intoxicating  properties  of  hemp  have 

probably  been  known  in  Oriental  countries  from  a  very  early 
period.  An  ancient  Chinese  herbal,  part  of  which  was  written 
about  the  5th  century  B.C.,  while  the  remainder  is  of  still  earlier 

date,  notices  the  seed  and  flower-bearing  kinds  of  hemp.  Other 
early  writers  refer  to  hemp  as  a  remedy.  The  medicinal  and 
dietetic  use  of  hemp  spread  through  India,  Persia  and  Arabia 
in  the  early  middle  ages.  The  use  of  hemp  (bhang)  in  India  was 

noticed  by  Garcia  d'Orta  in  1563.  Berlu  in  his  Treasury  of  Drugs 
(1690)  describes  it  as  of  "  an  infatuating  quality  and  pernicious 
use."  Attention  was  recalled  to  this  drug,  in  consequence  of 
Napoleon's  Egyptian  expedition,  by  de  Sacy  (1809)  and  Rouger 
(1810).  Its  modern  medicinal  use  is  chiefly  due  to  trials  by  Dr 

O'Shaughnessy  in  Calcutta  (1838-1842).  The  plant  is  grown 
partly  and  of  ten  mainly  for  the  sake  of  its  resin  in  Persia,  northern 
India  and  Arabia,  in  many  parts  of  Africa  and  in  Brazil. 

Pharmacology  and  Therapeutics. — The  composition  of  this 
drug  is  still  extremely  obscure;  partly,  perhaps,  because  it 
varies  so  much  in  individual  specimens.  It  appears  to  contain 
at  least  two  alkaloids — cannabinine  and  tetano-cannabine — of 
which  the  former  is  volatile.  The  chief  active  principle  may 
possibly  be  neither  of  these,  but  the  substance  cannabinon. 
There  are  also  resins,  a  volatile  oil  and  several  other  constituents. 

Cannabis  indica — as  the  drug  is  termed  in  the  pharmacopoeias — 
may  be  given  as  an  extract  (dose  j-i  gr.)  or  tincture  (dose  5-15 minims). 

The  drug  has  no  external  action.  The  effects  of  its  absorption, 
whether  it  be  swallowed  or  smoked,  vary  within  wide  limits 
in  different  individuals  and  races.  So  great  is  this  variation  as 
to  be  inexplicable  except  on  the  view  that  the  nature  and  propor- 

tions of  the  active  principles  vary  greatly  in  different  specimens. 
But  typically  the  drug  in  an  intoxicant,  resembling  alcohol  in 
many  features  of  its  action,  but  differing  in  others.  The  early 
symptoms  are  highly  pleasurable,  and  it  is  for  these,  as  in  the  case 
of  other  stimulants,  that  the  drug  is  so  largely  consumed  in  the 
East.  There  is  a  subjective  sensation  of  mental  brilliance,  but, 
as  in  other  cases,  this  is  not  borne  out  by  the  objective  results. 
It  has  been  suggested  that  the  incoordination  of  nervous  action 
under  the  influence  of  Indian  hemp  may  be  due  to  independent 
and  non-concerted  action  on  the  part  of  the  two  halves  of  the 
cerebrum.  Following  on  a  decided  lowering  of  the  pain  and 
touch  senses,  which  may  even  lead  to  complete  loss  of  cutaneous 
sensation,  there  comes  a  sleep  which  is  often  accompanied  by 
pleasant  dreams.  There  appears  to  be  no  evidence  in  the  case 
of  either  the  lower  animals  or  the  human  subject  that  the  drug 
is  an  aphrodisiac.  Excessive  indulgence  in  cannabis  indica  is 

very  rare,  but  may  lead  to  general  ill-health  and  occasionally  to 
insanity.  The  apparent  impossibility  of  obtaining  pure  and 

trustworthy  samples  of  the  drug  has  led  to  its  entire  abandon- 
ment in  therapeutics.  When  a  good  sample  is  obtained  it  is  a 

safe  and  efficient  hypnotic,  at  any  rate  in  the  case  of  a  European. 
The  tincture  should  not  be  prescribed  unless  precautions  are 
taken  to  avoid  the  precipitation  of  the  resin  which  follows  its 
dilution  with  water. 

See  Watt,  Dictionary  of  the  Economic  Products  of  India. 

HEMSTERHUIS,  FRANCOIS  (1721-1790),  Dutch  writer  on 
aesthetics  and  moral  philosophy,  son  of  Tiberius  Hemsterhuis, 
was  born  at  Franeker  in  Holland,  on  the  27th  of  December  1721. 
He  was  educated  at  the  university  of  Leiden,  where  he  studied 
Plato.  Failing  to  obtain  a  professorship,  he  entered  the  service 
of  the  state,  and  for  many  years  acted  as  secretary  to  the  state 
council  of  the  United  Provinces.  He  died  at  the  Hague  on  the 
7th  of  July  1790.  Through  his  philosophical  writings  he  became 
acquainted  with  many  distinguished  persons — Goethe,  Herder, 
Princess  Amalia  of  Gallitzin,  and  especially  Jacobi,  with  whom 
he  had  much  in  common.  Both  were  idealists,  and  their  works 
suffer  from  a  similar  lack  of  arrangement,  although  distinguished 
by  elegance  of  form  and  refined  sentiment.  His  most  valuable 
contributions  are  in  the  department  of  aesthetics  or  the  general 
analysis  of  feeling.  His  philosophy  has  been  characterized  as 
Socratic  in  content  and  Platonic  in  form.  Its  foundation  was 

the  desire  for  self-knowledge  and  truth,  untrammelled  by  the 
rigid  bonds  of  any  particular  system. 

His  most  important  works,  all  of  which  were  written  in  French,  are : 
Lettre  sur  la  sculpture  (1769),  in  which  occurs  the  well-known  defini- 

tion of  the  Beautiful  as  "  that  which  gives  us  the  greatest  number  of 
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ideas  in  the  shortest  space  of  time  " ;  its  continuation,  Lettre  sur 
Its  desirs  (1770);  Lettre  sur  I'homme  et  ses  rapports  (1772),  in  which 
the  "moral  organ"  and  the  theory  of  knowledge  are  discussed; 
Sopyle  (1778),  a  dialogue  on  the  relation  between  the  soul  and  the 
body,  and  also  an  attack  on  materialism;  Aristee  (1779),  the 

"  theodicy  "  of  Hemsterhuis,  discussing  the  existence  of  God  and  his 
relation  to  man;  Simon '(1787),  on  the  four  faculties  of  the  soul, 
which  are  the  will,  the  imagination,  the  moral  principle  (which  is 
both  passive  and  active);  Alexis  (1787),  an  attempt  to  prove  that 
chere  are  three  golden  ages,  the  last  being  the  life  beyond  the  grave ; 
Lettre  sur  Vatheisme  (1/87). 

The  best  collected  edition  of  his  works  is  by  P.  S.  Meijboom 
(1846-1850);  see  also  S.  A.  Gronemann,  F.  Hemsterhuis,  de  Neder- 
landische  Wijsgeer  (Utrecht,  1867) ;  E.  Grucker,  Francois  Hemsterhuis , 
so,  vie  et  ses  ceuvres  (Paris,  1866);  E.  Meyer,  Der  Philosoph  Franz 
Hemsterhuis  (Breslau,  1893),  with  bibliographical  notice. 

HEMSTERHUIS,  TIBERIUS  (1685-1766),  Dutch  philologist 
and  critic,  was  born  on  the  pth  of  January  1685  at  Groningen 
in  Holland.  His  father,  a  learned  physician,  gave  him  so  good 
an  early  education  that,  when  he  entered  the  university  of  his 
native  town  in  his  fifteenth  year,  he  speedily  proved  himself  to 
be  the  best  student  of  mathematics.  After  a  year  or  two  at 
Groningen,  he  was  attracted  to  the  university  of  Leiden  by  the 
fame  of  Perizonius;  and  while  there  he  was  entrusted  with  the 
duty  of  arranging  the  manuscripts  in  the  library.  Though  he 
accepted  an  appointment  as  professor  of  mathematics  and 
philosophy  at  Amsterdam  in  his  twentieth  year,  he  had  already 
directed  his  attention  to  the  study  of  the  ancient  languages. 

In  1706  he  completed  the  edition  of  Pollux's  Onomasticon  begun 
by  Lederlin;  but  the  praise  he  received  from  his  countrymen 
was  more  than  counterbalanced  by  two  letters  of  criticism  from 
Bentley,  which  mortified  him  so  keenly  that  for  two  months  he 
refused  to  open  a  Greek  book.  In  1717  Hemsterhuis  was 
appointed  professor  of  Greek  at  Franeker,  but  he  did  not  enter 
on  his  duties  there  till  1720.  In  1738  he  became  professor  of 
national  history  also.  Two  years  afterwards  he  was  called  to 
teach  the  same  subjects  at  Leiden,  where  he  died  on  the  7th  of 
April  1766.  Hemsterhuis  was  the  founder  of  a  laborious  and 
useful  Dutch  school  of  criticism,  which  had  famous  disciples 
in  Valckenaer,  Lennep  and  Ruhnken. 

His  chief  writings  are  the  following:  Luciani  cottoquia  et  Timon 
(1708);  Aristophanis  Plutus  (1744);  Notae,  &c.,  ad  Xenopkontem 
Ephesium  in  the  Miscellanea  crilica  of  Amsterdam,  vols.  iii.  and 
iv.;  Observationes  ad  Chrysostomi  homilias ;  Orationes  (1784); 

a  Latin  translation  of  the  Birds  of  Aristophanes,  in  Kiister's  edition ; 
notes  to  Bernard's  Thomas  Magister,  to  Alberti's  Hesychius,  to 
Ernesti's  Callimachus  and  to  Burmann's  Propertius.  See  Elogium 
T.  Hemsterhusii  (with  Bentley's  letters)  by  Ruhnken  (1789),  and 
Supplementa  annotalionis  ad  elogium  T.  Hemsterhusii,  &c.  (Leiden, 

1874) ;  also  J.  E.  Sandys'  Hist.  Class.  Scholarship,  ii.  (1908). 

HEMY,  CHARLES  NAPIER  (1841-  ),  British  painter, 
born  at  Newcastle-on-Tyne,  was  trained  in  the  Newcastle  school 
of  art,  in  the  Antwerp  academy  and  in  the  studio  of  Baron  Leys. 
He  has  produced  some  figure  subjects  and  landscapes,  but  is 
best  known  by  his  admirable  marine  paintings.  He  was  elected 
an  associate  of  the  Royal  Academy  in  1898,  associate  of  the  Royal 
Society  of  Painters  in  Water  Colours  in  1890  and  member  in 

1897.  Two  of  his  paintings,  "  Pilchards  "  (1897)  and  "  London 
River  "  (1904),  are  in  the  National  Gallery  of  British  Art. 

HEN,  a  female  bird,  especially  the  female  of  the  common  fowl 
((?.».) .  The  O.  Eng.  keen  is  the  feminine  form  of  hana,  the  male  bird, 
a  correlation  of  words  which  is  represented  in  other  Teutonic 
languages,  cf.  Ger.  Hahn,  Henne,  Dutch  haan,  hen,  Swed.  hane, 
honne,  &c.  The  O.  Eng.  name  for  the  male  bird  has  disappeared, 

its  place  being  taken  by  "  cock,"  a  word  probably  of  onomato- 
poeic origin,  being  from  a  base  kuk-  or  kik-,  seen  also  in  "  chicken." 

This  word  also  appears  in  Fr.  coq,  and  medieval  Lat.  coccus. 
HENAULT,  CHARLES  JEAN  FRANCOIS  (1685-1770),  French 

historian,  was  born  in  Paris  on  the  8th  of  February  1685.  His 
father,  a  farmer-general  of  taxes,  was  a  man  of  literary  tastes, 
and  young  Renault  obtained  a  good  education  at  the  Jesuit 
college.  Captivated  by  the  eloquence  of  Massillon,  in  his  fifteenth 
year  he  entered  the  Oratory  with  the  view  of  becoming  a  preacher, 

but  after  two  years'  residence  he  changed  his  intention,  and, 
inheriting  a  position  which  secured  him  access  to  the  most  select 
society  of  Paris,  he  achieved  distinction  at  an  early  period  by  his 

gay,  witty  and  graceful  manners.  His  literary  talent,  mani- 
fested in  the  composition  of  various  light  poetical  pieces,  an 

opera,  a  tragedy  (Cornelie  vestale,  1710),  &c.,  obtained  his  entrance 
to  the  Academy  (1723).  Petit-matire  as  he  was,  he  had  also 
serious  capacity,  for  he  became  councillor  of  the  parlement  of 
Paris  (1705),  and  in  1710  he  was  chosen  president  of  the  court  of 
enquetes.  After  the  death  of  the  count  de  Rieux  (son  of  the 
famous  financier,  Samuel  Bernard)  he  became  (1753)  super- 

intendent of  the  household  of  Queen  Marie  Leszczynska,  whose 
intimate  friendship  he  had  previously  enjoyed.  On  his  recovery 
in  his  eightieth  year  from  a  dangerous  malady  (1765)  he  pro- 

fessed to  have  undergone  religious  conversion  and  retired  into 
private  life,  devoting  the  remainder  of  his  days  to  study  and 
devotion.  His  religion  was,  however,  according  to  the  marquis 

d'Argenson,  "  exempt  from  fanaticism,  persecution,  bitterness 
and  intrigue  ";  and  it  did  not  prevent  him  from  continuing  his 
friendship  with  Voltaire,  to  whom  it  is  said  he  had  formerly 
rendered  the  service  of  saving  the  manuscript  of  La  Henriade, 
when  its  author  was  about  to  commit  it  to  the  flames.  The 
literary  work  on  which  Henault  bestowed  his  chief  attention  was 

the  Abr6g6  chronologique  de  I'histoire  de  France,  first  published 
in  1744  without  the  author's  name.  In  the  compass  of  two 
volumes  he  comprised  the  whole  history  of  France  from  the 
earliest  times  to  the  death  of  Louis  XIV.  The  work  has  no 

originality.  Henault  had  kept  his  note-books  of  the  history 
lectures  at  the  Jesuit  college,  of  which  the  substance  was  taken 
from  Mezeray  and  P.  Daniel.  He  revised  them  first  in  1723, 
and  later  put  them  in  the  form  of  question  and  answer  on  the 
model  of  P.  le  Ragois,  and  by  following  Dubos  and  Boulain- 
villiers  and  with  the  aid  of  the  abbe  Boudot  he  compiled  his^l  bregi. 
The  research  is  all  on  the  surface  and  is  only  borrowed.  But 
the  work  had  a  prodigious  success,  and  was  translated  into 
several  languages,  even  into  Chinese.  This  was  due  partly  to 

Renault's  popularity  and  position,  partly  to  the  agreeable  style 
which  made  the  history  readable.  He  inserted,  according  to 
the  fashion  of  the  period,  moral  and  political  reflections, 
which  are  always  brief  and  generally  as  fresh  and  pleasing  as  they 
are  just.  A  few  masterly  strokes  reproduced  the  leading  features 
of  each  age  and  the  characters  of  its  illustrious  men;  accurate 
chronological  tables  set  forth  the  most  interesting  events  in  the 
history  of  each  sovereign  and  the  names  of  the  great  men 
who  flourished  during  his  reign;  and  interspersed  throughout 
the  work  are  occasional  chapters  on  the  social  and  civil  state  of 
the  country  at  the  dose  of  each  era  in  its  history.  Continuations 
of  the  work  have  been  made  at  separate  periods  by  Fantin  des 
Odoards,  by  Anguis  with  notes  by  Walckenaer,  and  by  Michaud. 
He  died  at  Paris  on  the  24th  of  November  1770. 

BIBLIOGRAPHY. — Renault's  Memoires  have  come  down  to  us  in 
two  different  versions,  both  claiming  to  be  authentic.  One  was 
published  in  1855  by  M.  du  Vigan;  the  other  was  owned  by  the 
Comte  de  Coutades,  who  permitted  Lucien  Percy  to  give  long  extracts 
in  his  work  on  President  Henault  (Paris,  1893).  The  memoirs  are 
fragmentary  and  disconnected,  but  contain  interesting  anecdotes  and 
details  concerning  persons  of  note.  See  the  Correspondence  of  Grimm , 
of  Madame  du  Deffand  and  of  Voltaire;  the  notice  by  Walckenaer 
in  the  edition  of  the  Abrege;  Sainte-Beuve,  Causeries  du  lundi, 

vol.  xi. ;  and  the  Origines  de  I'abrege  (Ann.  Bulletin  de  la  Societe  de 
I'histoire  de  France,  1901).  Also  H.  Lion,  Le  President  Henault (Paris,  1903). 

HENBANE  (Fr.  jusquiaume,  from  the  Gr.  voo-Kvafios,  or 
hog's-bean;  Ital.  giusquiamo;  Ger.  Sckwarzes  Bilsenkraut, 
Hiihnertod,  Saubohne  and  Zigeuner-Korn  or  "  gipsies'  corn  "), 
the  common  name  of  the  plant  Hyoscyamus  niger,  a  member 
of  the  natural  order  Solanaceae,  indigenous  to  Britain,  found 
wild  in  waste  places,  on  rubbish  about  villages  and  old  castles, 
and  cultivated  for  medicinal  use  in  various  counties  in  the  south 
and  east  of  England.  It  occurs  also  in  central  and  southern 
Europe  and  in  western  Asia  extending  to  India  and  Siberia, 
and  has  long  been  naturalized  in  the  United  States.  There 
are  two  forms  of  the  plant,  an  annual  and  a  biennial,  which 

spring  indifferently  from  the  same  crop  of  seed — the  one  growing 
on  during  summer  to  a  height  of  from  i  to  2  ft.,  and  flowering 
and  perfecting  seed;  the  other  producing  the  first  season  only 
a  tuft  of  radical  leaves,  which  disappear  in  winter,  leaving  under- 
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ground  a  thick  fleshy  root,  from  the  crown  of  which  arises  in 
spring  a  branched  flowering  stem,  usually  much  taller  and  more 
vigorous  than  the  flowering  stems  of  the  annual  plants.  The 
biennial  form  is  that  which  is  considered  officinal.  The  radical 
leaves  of  this  biennial  plant  spread  out  flat  on  all  sides  from  the 

crown  of  the  root;  they  are  ovate-oblong,  acute,  stalked,  and 
more  or  less  incisely-toothed,  of  a  greyish-green  colour,  and 
covered  with  viscid  hairs;  these  leaves  perish  at  the  approach 
of  winter.  The  flowering  stem  pushes  up  from  the  root-crown 
in  spring,  ultimately  reaching  from  3  to  4  ft.  in  height,  and  as  it 
grows  becoming  branched,  and  furnished  with  alternate  sessile 

leaves,  which  are  stem-clasping,  oblong,  unequally-lobed,  clothed 
with  glandular  clammy  hairs,  and  of  a  dull  grey-green,  the  whole 
plant  having  a  powerful  nauseous  odour.  The  flowers  are  shortly- 
stalked,  the  lower  ones  growing  in  the  fork  of  the  branches, 

the  upper  ones  sessile  in  one-sided  leafy  spikes  which  are  rolled 
back  at  the  top  before  flowering,  the  leaves  becoming  smaller 
upwards  and  taking  the  place  of  bracts.  The  flowers  have  an 
urn-shaped  calyx  which  persists  around  the  fruit  and  is  strongly 
veined,  with  five  stiff,  broad,  almost  prickly  lobes;  these, 
when  the  soft  matter  is  removed  by  maceration,  form  very  elegant 
specimens  when  associated  with  leaves  prepared  in  a  similar 

way.  The  corollas  are  obliquely  funnel-shaped,  of  a  dirty 
yellow  or  buff,  marked  with  a  close  reticulation  of  purple  veins. 
The  capsule  opens  transversely  by  a  convex  lid  and  contains 
numerous  seeds.  Both  the  leaves  and  the  seeds  are  employed 
in  pharmacy.  The  Mahommedan  doctors  of  India  are 
accustomed  to  prescribe  the  seeds.  Henbane  yields  a  poisonous 
alkaloid,  hyoscyamine,  which  is  stated  to  have  properties  almost 
identical  with  those  of  atropine,  from  which  it  differs  in  being 
more  soluble  in  water.  It  is  usually  obtained  in  an  amorphous, 
scarcely  ever  in  a  crystalline  state.  Its  properties  have  been 
investigated  in  Germany  by  T.  Husemann,  Schroff,  Hohn,  &c. 
Hohn  finds  its  chemical  composition  expressed  by  CigHjs^Oa. 
(Compare  Hellmann,  Beitrage  zur  Kennlnis  der  physiolog. 
Wirkung  des  Hyoscyamins,  &c.,  Jena,  1874.)  In  small  and 
repeated  doses  henbane  has  been  found  to  have  a  tranquillizing 
effect  upon  persons  affected  by  severe  nervous  irritability. 
In  poisonous  doses  it  causes  loss  of  speech,  distortion  and 
paralysis.  In  the  form  of  extract  or  tincture  it  is  a  valuable 
remedy  in  the  hands  of  a  medical  man,  either  as  an  anodyne, 
a  hypnotic  or  a  sedative.  The  extract  of  henbane  is  rich  in 
nitrate  of  potassium  and  other  inorganic  salts.  The  smoking 
of  the  seeds  and  capsules  of  henbane  is  noted  in  books  as  a 
somewhat  dangerous  remedy  adopted  by  country  people  for 
toothache.  Accidental  poisoning  from  henbane  occasionally 

occurs,  owing  sometimes  to  the  apparent  edibility  and  whole- 
someness  of  the  root. 

See  Bentley  and  Trumen,  Medicinal  Plants,  194  (1880). 

HENCHMAN,  originally,  probably,  one  who  attended  on  a 

horse,  a  grqom,  and  hence,  like  groom  (q.v.),  a  title  of  a  sub- 
ordinate official  in  royal  or  noble  households.  The  first  part 

of  the  word  is  the  O.  Eng.  hengest,  a  horse,  a  word  which  occurs  in 
many  Teutonic  languages,  cf .  Ger.  and  Dutch  hengst.  The  word 
appears  in  the  name,  Hengest,  of  the  Saxon  chieftain  (see 
HENGEST  AND  HORSA)  and  still  survives  in  English  in  place  and 

other  names  beginning  with  Hingst-  or  Hinx-.  Henchmen, 
pages  of  honour  or  squires,  rode  or  walked  at  the  side  of  their 
master  in  processions  and  the  like,  and  appear  in  the  English 
royal  household  from  the  I4th  century  till  Elizabeth  abolished 

the  royal  henchmen,  known  also  as  the  "  children  of  honour." 
The  word  was  obsolete  in  English  from  the  middle  of  the  I7th 
century,  and  seems  to  have  been  revived  through  Sir  Walter 
Scott,  who  took  the  word  and  its  derivation,  according  to  the 

New  English  Dictionary,  from  Edward  Burt's  Letters  from  a 
Gentleman  in  the  North  of  Scotland,  together  with  its  erroneous 

derivation  from  "  haunch."  The  word  is,  in  this  sense,  used  as 
synonymous  with  "  gillie,"  the  faithful  personal  follower  of  a 
Highland  chieftain,  the  man  who  stands  at  his  master's  "  haunch," 
ready  for  any  emergency.  It  is  this  sense  that  usually  survives 
in  modern  usage  of  the  word,  where  it  is  often  used  of  an  out-and- 
out  adherent  or  partisan,  ready  to  do  anything. 

HENDERSON,  ALEXANDER  (1583-1646),  Scottish  ecclesi- 
astic, was  born  in  1583  at  Criech,  Fifeshire.  He  graduated  at 

the  university  of  St  Andrews  in  1603,  and  in  1610  was  appointed 
professor  of  rhetoric  and  philosophy  and  questor  of  the  faculty 
of  arts.  Shortly  after  this  he  was  presented  to  the  living  of 
Leuchars.  As  Henderson  was  forced  upon  his  parish  by  Arch- 

bishop George  Gladstanes,  and  was  known  to  sympathize  with 
episcopacy,  his  settlement  was  at  first  extremely  unpopular; 
but  he  subsequently  changed  his  views  and  became  a  Presby- 

terian in  doctrine  and  church  government,  and  one  of  the  most 
esteemed  ministers  in  Scotland.  He  early  made  his  mark  as  a 
church  leader,  and  took  an  active  part  in  petitioning  against  the 

"  five  acts  "  and  later  against  the  introduction  of  a  service-book 
and  canons  drawn  up  on  the  model  of  the  English  prayer-book. 

On  the  ist  of  March  1638  the  public  signing  of  the  "  National 
Covenant  "  began  in  Greyfriars  Church,  Edinburgh.  Henderson 
was  mainly  responsible  for  the  final  form  of  this  document, 

which  consisted  of  (i)  the  "  king's  confession  "  drawn  up  in 
1581  by  John  Craig,  (2)  a  recital  of  the  acts  of  parliament 

against  "  superstitious  and  papistical  rites,"  and  (3)  an  elaborate 
oath  to  maintain  the  true  reformed  religion.  Owing  to  the  skill 
shown  on  this  occasion  he  seems  to  have  been  applied  to  when 
any  manifesto  of  unusual  ability  was  required.  In  July  of  the 

same  year  he  proceeded  to  the  north  to  debate  on  the  "  Covenant " 
with  the  famous  Aberdeen  doctors;  but  he  was  not  well  received 

by  them.  "  The  voyd  church  was  made  fast,  and  the  keys 
keeped  by  the  magistrate,"  says  Baillie.  Henderson's  next 
public  opportunity  was  in  the  famous  Assembly  which  met  in 
Glasgow  on  the  2  ist  of  November  1 638.  He  was  chosen  moderator 

by  acclamation,  being,  as  Baillie  says,  "  incomparablie  the  ablest 
man  of  us  all  for  all  things."  James  Hamilton,  3rd  marquess 
of  Hamilton,  was  the  king's  commissioner;  and  when  the 
Assembly  insisted  on  proceeding  with  the  trial  of  the  bishops, 
he  formally  dissolved  the  meeting  under  pain  of  treason.  Acting 

on  the  constitutional  principle  that  the  king's  right  to  convene 
did  not  interfere  with  the  church's  independent  right  to  hold 
assemblies,  they  sat  till  the  2Oth  of  December,  deposed  all  the 
Scottish  bishops,  excommunicated  a  number  of  them,  repealed 
all  acts  favouring  episcopacy,  and  reconstituted  the  Scottish 
Kirk  on  thorough  Presbyterian  principles.  During  the  sitting  of 
this  Assembly  it  was  carried  by  a  majority  of  seventy-five  votes 
that  Henderson  should  be  transferred  to  Edinburgh.  He  had 
been  at  Leuchars  for  about  twenty-three  years,  and  was  extremely 
reluctant  to  leave  it. 

While  Scotland  and  England  were  preparing  for  the  "  First 
Bishops'  War,"  Henderson  drew  up  two  papers,  entitled  respec- 

tively The  Remonstrance  of  the  Nobility  and  Instructions  for 
Defensive  Arms.  The  first  of  these  documents  he  published 
himself;  the  second  was  published  against  his  wish  by  John 

Corbet  (1603-1641),  a  deposed  minister.  The  "  First  Bishops' 
War  "  did  not  last  long.  At  the  Pacification  of  Birks  the  king 
virtually  granted  all  the  demands  of  the  Scots.  In  the  negotia- 

tions for  peace  Henderson  was  one  of  the  Scottish  commissioners, 
and  made  a  very  favourable  impression  on  the  king.  In  1640 
Henderson  was  elected  by  the  town  council  rector  of  Edinburgh 

University — an  office  to  which  he  was  annually  re-elected  till 
his  death.  The  Pacification  of  Birks  had  been  wrung  from  the 
king;  and  the  Scots,  seeing  that  he  was  preparing  for  the 

"  Second  Bishops'  War,"  took  the  initiative,  and  pressed  into 
England  so  vigorously  that  Charles  had  again  to  yield  everything. 
The  maturing  of  the  treaty  of  peace  took  a  considerable  time, 
and  Henderson  was  again  active  in  the  negotiations,  first  at 
Ripon  (October  ist)  and  afterwards  in  London.  While  he  was 
in  London  he  had  a  personal  interview  with  the  king,  with  the 
view  of  obtaining  assistance  for  the  Scottish  universities  from 
the  money  formerly  applied  to  the  support  of  the  bishops. 

On  Henderson's  return  to  Edinburgh  in  July  1641  the  Assembly 
was  sitting  at  St  Andrews.  To  suit  the  convenience  of  the 
parliament,  however,  it  removed  to  Edinburgh;  Henderson 
was  elected  moderator  of  the  Edinburgh  meeting.  In  this 

Assembly  he  proposed  that  "  a  confession  of  faith,  a  catechism, 
a  directory  for  all  the  parts  of  the  public  worship,  and  a  platform 
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of  government,  wherein  possibly  England  and  we  might  agree," should  be  drawn  up.  This  was  unanimously  approved  of,  and 

the  laborious  undertaking  was  left  in  Henderson's  hands;  but 
the  "  notable  motion  "  did  not  lead  to  any  immediate  results. 
During  Charles's  second  state-visit  to  Scotland,  in  the  autumn 
of  1641,  Henderson  acted  as  his  chaplain,  and  managed  to  get 
the  funds,  formerly  belonging  to  the  bishopric  of  Edinburgh, 
applied  to  the  metropolitan  university.  In  1642  Henderson, 
whose  policy  was  to  keep  Scotland  neutral  in  the  war  which  had 
now  broken  out  between  the  king  and  the  parliament,  was 
engaged  in  corresponding  with  England  on  ecclesiastical  topics; 
and,  shortly  afterwards,  he  was  sent  to  Oxford  to  mediate 
between  the  king  and  his  parliament;  but  his  mission  proved 
a  failure. 

A  memorable  meeting  of  the  General  Assembly  was  held  in 
August  1643.  Henderson  was  elected  moderator  for  the  third 

time.  He  presented  a  draft  of  the  famous  "  Solemn  League  and 
Covenant,"  which  was  received  with  great  enthusiasm.  Unlike 
the  "  National  Covenant  "  of  1638,  which  applied  to  Scotland 
only,  this  document  was  common  to  the  two  kingdoms. 
Henderson,  Baillie,  Rutherford  and  others  were  sent  up  to 
London  to  represent  Scotland  in  the  Assembly  at  Westminster. 

The  "  Solemn  League  and  Covenant,"  which  pledged  both 
countries  to  the  extirpation  of  prelacy,  leaving  further  decision 

as  to  church  government  to  be  decided  by  the  "  example  of  the 
best  reformed  churches,  "after  undergoing  some  slight  alterations, 
passed  the  two  Houses  of  Parliament  and  the  Westminster 
Assembly,  and  thus  became  law  for  the  two  kingdoms.  By 
means  of  it  Henderson  has  had  considerable  influence  on  the 

history  of  Great  Britain.  As  Scottish  commissioner  to  the 
Westminster  Assembly,  he  was  in  England  from  August  1643  till 
August  1646;  his  principal  work  was  the  drafting  of  the  directory 
for  public  worship.  Early  in  1643  Henderson  was  sent  to 
Uxbridge  to  aid  the  commissioners  of  the  two  parliaments  in 
negotiating  with  the  king;  but  nothing  came  of  the  conference. 
In  1646  the  king  joined  the  Scottish  army;  and,  after  retiring 
with  them  to  Newcastle,  he  sent  for  Henderson,  and  discussed 
with  him  the  two  systems  of  church  government  in  a  number  of 
papers.  Meanwhile  Henderson  was  failing  in  health.  He  sailed 
to  Scotland,  and  eight  days  after  his  arrival  died,  on  the  igth 
of  August  1646.  He  was  buried  in  Greyfriars  churchyard, 
Edinburgh ;  and  his  death  was  the  occasion  of  national  mourning 
in  Scotland.  On  the  7th  of  August  Baillie  had  written  that  he 

had  heard  that  Henderson  was  dying  "  most  of  heartbreak."  A 
document  was  published  in  London  purporting  to  be  a  "Declara- 

tion of  Mr  Alexander  Henderson  made  upon  his  Death-bed  "; 
and,  although  this  paper  was  disowned,  denounced  and  shown  to 
be  false  in  the  General  Assembly  of  August  1648,  the  document 
was  used  by  Clarendon  as  giving  the  impression  that  Henderson 
had  recanted.  Its  foundation  was  probably  certain  expressions 
lamenting  Scottish  interference  in  English  affairs. 

Henderson  is  one  of  the  greatest  men  in  the  history  of  Scotland 
and,  next  to  Knox,  is  certainly  the  most  famous  of  Scottish 
ecclesiastics.  He  had  great  political  genius;  and  his  statesman- 

ship was  so  influential  that  "  he  was,"  as  Masson  well  observes, 
"  a  cabinet  minister  without  office."  He  has  made  a  deep  mark 
on  the  history,  not  only  of  Scotland,  but  of  England;  and  the 
existing  Presbyterian  churches  in  Scotland  are  largely  indebted 
to  him  for  the  forms  of  their  dogmas  and  their  ecclesiastical 
organization.  He  is  thus  justly  considered  the  second  founder  of 
the  Reformed  Church  in  Scotland. 

See  M'Crie's  Life  of  Alexander  Henderson  (1846) ;  Alton's  Life  and 
Times  of  Alexander  Henderson  (1836);  The  Letters  and  Journals  of 
Robert  Baillie  (1841-1842)  (an  exceedingly  valuable  work,  from  an 
historical  point  of  view);  J.  H.  Burton's  History  of  Scotland;  D. 
Masson's  Life  of  Drummond  of  Hawthornden;  and,  above  all, 
Masson's  Life  of  Milton;  Andrew  Lang,  Hist,  of  Scotland  (1907), 
vol.  iii.  Henderson's  own  works  are  chiefly  contributions  to  current 
controversies,  speeches  and  sermons.  (T.  Gl. ;  D.  MN.) 

HENDERSON,  EBENEZER  (1784-1858),  a  Scottish  divine,  was 
born  at  the  Linn  near  Dunfermline  on  the  i7th  of  November 
1784,  and  died  at  Mortlake  on  the  i7th  of  May  1858.  He  was  the 

youngest  son  of  an  agricultural  labourer,  and  after  three  years' 

schooling  spent  some  time  at  watchmaking  and  as  a  shoemaker's 
apprentice.  In  1803  he  joined  Robert  Haldane's  theological 
seminary,  and  in  1805  was  selected  to  accompany  the  Rev.  John 
Paterson  to  India;  but  as  the  East  India  Company  would  not 
allow  British  vessels  to  convey  missionaries  to  India,  Henderson 
and  his  colleague  went  to  Denmark  to  await  the  chance  of  a 
passage  to  Serampur,  then  a  Danish  port.  Being  unexpectedly 
delayed,  and  having  begun  to  preach  in  Copenhagen,  they 
ultimately  decided  to  settle  in  Denmark,  and  in  1806  Henderson 
became  pastor  at  Elsinore.  From  this  time  till  about  1817  he 
was  engaged  in  encouraging  the  distribution  of  Bibles  in  the 
Scandinavian  countries,  and  in  the  course  of  his  labours  he 
visited  Sweden  and  Lapland  (1807-1808),  Iceland  (1814-1815) 
and  the  mainland  of  Denmark  and  part  of  Germany  (1816). 
During  most  of  this  time  he  was  an  agent  of  the  British  and 
Foreign  Bible  Society.  On  the  6th  of  October  181 1  he  formed  the 
first  Congregational  church  in  Sweden.  In  1818,  after  a  visit  to 
England,  he  travelled  in  company  with  Paterson  through  Russia 
as  far  south  as  Tiflis,  but,  instead  of  settling  as  was  proposed  at 
Astrakhan,  he  retraced  his  steps,  having  resigned  his  connexion 
with  the  Bible  Society  owing  to  his  disapproval  of  a  translation 

of  the  Scriptures  which  had  been  made  in  Turkish.  In  1822  h'e 
was  invited  by  Prince  Alexander  (Galitzin)  to  assist  the  Russian 
Bible  Society  in  translating  the  Scriptures  into  various  languages 
spoken  in  the  Russian  empire.  After  twenty  years  of  foreign 
labour  Henderson  returned  to  England ,  and  in  1 8  2  5  was  appointed 
tutor  of  the  Mission  College,  Gosport.  In  1830  he  succeeded  Dr 
William  Harrison  as  theological  lecturer  and  professor  of  Oriental 
languages  in  Highbury  Congregational  College.  In  1850,  on  the 
amalgamation  of  the  colleges  of  Homerton,  Coward  and  Highbury, 

he  retired  on  a  pension.  In  1852-1853  he  was  pastor  of  Sheen 
Vale  chapel  at  Mortlake.  His  last  work  was  a  translation  of  the 
book  of  Ezekiel.  Henderson  was  a  man  of  great  linguistic  attain- 

ment. He  made  himself  more  or  less  acquainted,  not  only  with  the 
ordinary  languages  of  scholarly  accomplishment  and  the  various 
members  of  the  Scandinavian  group,  but  also  with  Hebrew, 
Syriac,  Ethiopic,  Russian,  Arabic,  Tatar,  Persian,  Turkish, 
Armenian,  Manchu,  Mongolian  and  Coptic.  He  organized  the 
first  Bible  Society  in  Denmark  (1814),  and  paved  the  way  for 
several  others.  In  1817  he  was  nominated  by  the  Scandinavian 
Literary  Society  a  corresponding  member;  and  in  1840  he  was 
made  D.D.  by  the  university  of  Copenhagen.  He  was  honorary 
secretary  for  life  of  the  Religious  Tract  Society,  and  one  of  the 
first  promoters  of  the  British  Society  for  the  Propagation  of  the 
Gospel  among  the  Jews.  The  records  of  his  travels  in  Iceland 
(1818)  were  valuable  contributions  to  our  knowledge  of  that 
island.  His  other  principal  works  are:  Iceland,  or  the  Journal 
of  a  Residence  in  that  Island  (2  vols.,  1818);  Biblical  Researches 
and  Travels  in  Russia  (1826);  Elements  of  Biblical  Criticism  and 
Interpretation  (1830);  The  Vaudois,  a  Tour  of  the  Valleys  of Piedmont  (1845). 

See  Memoirs  of  Ebenezer  Henderson,  by  Thulia  S.  Henderson  (his 
daughter)  (London,  1859) ;  Congregational  Year  Book  (1859). 

HENDERSON,  GEORGE  FRANCIS  ROBERT  (1854-1903), 
British  soldier  and  military  writer,  was  born  in  Jersey  in  1854. 
Educated  at  Leeds  Grammar  School,  of  which  his  father,  after- 

wards Dean  of  Carlisle,  was  headmaster,  he  was  early  attracted 

to  the  study  of  history,  and  obtained  a  scholarship  at  St  John's 
College,  Oxford.  But  he  soon  left  the  University  for  Sandhurst, 
whence  he  obtained  his  first  commission  in  1878.  One  year 

later,  after  a  few  months'  service  in  India,  he  was  promoted 
lieutenant  and  returned  to  England,  and  in  1882  he  went  on 
active  service  with  his  regiment,  the  York  and  Lancaster  (6sth/ 

84th)  to  Egypt .  He  was  present  at  Tell-el-Mahuta  and  Kassassin, 
and  at  Tell-el-Kebir  was  the  first  man  of  his  regiment  to  enter  the 

enemy's  works.  His  conduct  attracted  the  notice  of  Sir  Garnet 
(afterwards  Lord)  Wolseley,  and  he  received  the  sth  class  of  the 
Medjidieh  order.  His  name  was,  further,  noted  for  a  brevet- 
majority,  which  he  did  not  receive  till  he  became  captain  in 
1886.  During  these  years  he  had  been  quietly  studying  military 
art  and  history  at  Gibraltar,  in  Bermuda  and  in  Nova  Scotia, 
in  spite  of  the  difficulties  of  research,  and  in  1889  appeared 
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(anonymously)  his  first  work,  The  Campaign  of  Fredericksburg. 
In  the  same  year  he  became  Instructor  in  Tactics,  Military  Law 
and  Administration  at  Sandhurst.  From  this  post  he  proceeded 
as  Professor  of  Military  Art  and  History  to  the  Staff  College 

(1892-1899),  and  there  exercised  a  profound  influence  on  the 
younger  generation  of  officers.  His  study  on  Spicheren  had  been 
begun  some  years  before,  and  in  1898  appeared,  as  the  result  of 

eight  years'  work,  his  masterpiece,  Stonewall  Jackson  and  the 
American  Civil  War.  In  the  South  African  War  Lieutenant- 
Colonel  Henderson  served  with  distinction  on  the  staff  of  Lord 
Roberts  as  Director  of  Intelligence.  But  overwork  and  malaria 
broke  his  health,  and  he  had  to  return  home,  being  eventually 
selected  to  write  the  official  history  of  the  war.  But  failing 
health  obliged  him  to  go  to  Egypt,  where  he  died  at  Assuan  on 
the  5th  of  March  1903.  He  had  completed  the  portion  of  the 
history  of  the  South  African  War  dealing  with  the  events  up  to  the 
commencement  of  hostilities,  amounting  to  about  a  volume,  but 
the  War  Office  decided  to  suppress  this,  and  the  work  was  begun 
de  now  and  carried  out  by  Sir  F.  Maurice. 

Various  lectures  and  papers  by  Henderson  were  collected  and 
published  in  1905  by  Captain  Malcolm,  D.S.O.,  under  the  title 
The  Science  of  War;  to  this  collection  a  memoir  was  contributed  by 
Lord  Roberts.  See  also  Journal  of  the  Royal  United  Service 
Institution,  vol.  xlvii.  No.  302. 

HENDERSON,  JOHN  (1747-1785),  English  actor,  of  Scottish 
descent,  was  born  in  London.  He  made  his  first  appearance 
on  the  stage  at  Bath  on  the  6th  of  October  1772  as  Hamlet. 
His  success  in  this  and  other  Shakespearian  parts  led  to  his 

being  called  the  "  Bath  Roscius."  He  had  great  difficulty  in 
getting  a  London  engagement,  but  finally  appeared  at  the 
Haymarket  in  1777  as  Shylock,  and  his  success  was  a  source  of 
considerable  profit  to  Colman,  the  manager.  Sheridan  then 
engaged  him  to  play  at  Drury  Lane,  where  he  remained  for  two 
years.  When  the  companies  joined  forces  he  went  to  Covent 
Garden,  appearing  as  Richard  III,  in  1778,  and  creating  original 
parts  in  many  of  the  plays  of  Cumberland,  Shirley,  Jephson 
and  others.  His  last  appearance  was  in  1785  as  Horatius  in 
The  Roman  Father,  and  he  died  on  the  25th  of  November  of 
that  year  and  was  buried  in  Westminster  Abbey.  Garrick  was 

very  jealous  of  Henderson,  and  the  latter's  power  of  mimicry 
separated  him  also  from  Colman,  but  he  was  always  gratefully 
remembered  by  Mrs.  Siddons  and  others  of  his  profession  whom 
he  had  encouraged.  He  was  a  close  friend  of  Gainsborough, 
who  painted  his  portrait,  as  did  also  Stewart  and  Romney. 

He  was  co-author  of  Sheridan  and  Henderson's  Practical  Method 
of  Reading  and  Writing  English  Poetry. 
HENDERSON,  a  city  and  the  county-seat  of  Henderson  county, 

Kentucky,  U.S.A.,  on  the  S.  bank  of  the  Ohio  river,  about 
142  m.  W.S.W!  of  Louisville.  Pop.  (1890),  8835;  (1900),  10,272, 
of  whom  4029  were  negroes;  (1910  census)  11,452.  It  is 
served  by  the  Illinois  Central,  the  Louisville  &  Nashville,  and 
the  Louisville,  Henderson  &  St.  Louis  railways,  and  has  direct 
communication  by  steamboat  with  Louisville,  Evansville,  Cairo, 
Memphis  and  New  Orleans.  Henderson  is  built  on  the  high 
bank  of  the  river,  above  the  flood  level;  the  river  is  spanned 
here  by  a  fine  steel  bridge,  designed  by  George  W.  G.  Ferris 
(1859-1896),  the  designer  of  the  Ferris  Wheel.  The  city  has  a 
public  park  of  80  acres  and  a  Carnegie  library.  It  is  situated 
in  the  midst  of  a  region  whose  soil  is  said  to  be  the  best  in  the 
world  for  the  raising  of  dark,  heavy-fibred  tobacco,  and  is  well 
adapted  also  for  the  growing  of  fruit,  wheat  and  Indian  corn. 
Bituminous  coal  is  obtained  from  the  surrounding  country. 
Immense  quantities  of  stemmed  tobacco  are  shipped  from  here, 
and  the  city  is  an  important  market  for  Indian  corn.  The 
manufactures  of  the  city  include  cotton  and  woollen  goods, 
hominy,  meal,  flour,  tobacco  and  cigars,  carriages,  baskets, 
chairs  and  other  furniture,  bricks,  ice,  whisky  and  beer;  the 

value  of  the  city's  factory  products  in  1905  was  $1,365,120. 
•The  municipality  owns  and  operates  its  water  works,  gas  plant 
and  electric-lighting  plant.  Henderson,  named  in  honour  of 
Richard  Henderson  (1734-1785),  was  settled  as  early  as  1784, 
was  first  known  as  Red  Banks,  was  laid  out  as  a  town  by  Hender- 

son's company  in  1797,  was  incorporated  as  a  town  in  1810,  and 

was  first  chartered  as  a  city  in  1854.  The  city  boundary  lines 
were  extended  in  1905  by  the  annexation  of  Audubon  and 
Edgewood.  Henderson  was  for  some  time  the  home  of  John 
James  Audubon,  the  ornithologist. 
HENDIADYS,  the  name  adopted  from  the  Gr.  tv  dia  8vo1i> 

("  one  by  means  of  two  ")  for  a  rhetorical  figure,  in  which  two 
words  connected  by  a  copulative  conjunction  are  used  of  a  single 
idea;  usually  the  figure  takes  the  form  of  two  substantives 
instead  of  a  substantive  and  adjective,  as  in  the  classical  example 

pateris  libamus  et  auro  (Virgil,  Ceorgics,  ii.  192),  "  we  pour 
libations  in  cups  and  gold  "  for  "  cups  of  gold." 
HENDON,  an  urban  district  in  the  Harrow  parliamentary 

division  of  Middlesex,  England,  on  the  river  Brent,  8  m.  N.W. 

of  St  Paul's  Cathedral,  London,  served  by  the  Midland  railway. 
Pop.  (1891),  15,843;  (1901),  22,450.  The  nucleus  of  the  township 
lies  on  high  ground  to  the  east  of  the  Edgware  road,  which  crosses 

the  Welsh  Harp  reservoir  of  Regent's  Canal,  a  favourite  fishing 
and  skating  resort.  The  church  of  St  Mary  is  mainly  Per- 

pendicular, and  contains  a  Norman  font  and  monuments  of  the 
i8th  century.  To  the  north  of  the  village,  which  has  extended 
greatly  as  a  residential  suburb  of  the  metropolis,  is  Mill  Hill, 
with  a  Roman  Catholic  Missionary  College,  opened  in  1871, 
with  branches  at  Rosendaal,  Holland  and  Brixen,  Austria,  and 
a  preparatory  school  at  Freshfield  near  Liverpool;  and  a  large 
grammar  school  founded  by  Nonconformists  in  1807.  The 
manor  belonged  at  an  early  date  to  the  abbot  of  Westminster. 
HENDRICKS,  THOMAS  ANDREWS  (1819-1885),  American 

political  leader,  vice-president  of  the  United  States  in  1885, 
was  born  near  Zanesville,  Ohio,  on  the  7th  of  September  1819. 
He  graduated  at  Hanover  College,  Hanover,  Indiana,  in  1841, 
and  began  in  1843  a  successful  career  at  the  bar.  Identifying 
himself  with  the  Democratic  party,  he  served  in  the  state  House 
of  Representatives  in  1848,  and  was  a  prominent  member  of  the 

convention  for  the  revision  of  the  state  constitution  in  1850-1851, 
a  representative  in  Congress  (1851-1855),  commissioner  of  the 
United  States  General  Land  Office  (1855-1859),  a  United  States 
senator  (1863-1869),  and  governor  of  Indiana  (1873-1877). 
From  1868  until  his  death  he  was  put  forward  for  nomination 
for  the  presidency  at  every  national  Democratic  Convention  save 
in  1872.  Both  in  1876  and  1884,  after  his  failure  to  receive  the 
nomination  for  the  presidency,  he  was  nominated  by  the  Demo- 

cratic National  Convention  for  vice-president,  his  nomination 
in  each  of  these  conventions  being  made  partly,  it  seems,  with 

the  hope  of  gaining  "greenback"  votes — Hendricks  had  opposed 
the  immediate  resumption  of  specie  payments.  In  1876,  with 
S.  J.  Tilden,  he  lost  the  disputed  election  by  the  decision 
of  the  electoral  commission,  but  he  was  elected  with  Grover 
Cleveland  in  1884.  He  died  at  Indianapolis  on  the  25th  of 
November  1885. 

HENGELO,  or  HENGELOO,  a  town  in  the  province  of  Overyssel, 
Holland,  and  a  junction  station  5  m.  by  rail  N.W.  of  Enschede. 

Pop.  (1900),  14,968.  The  castle  belonging  to  the  ancient  terri- 
torial lords  of  Hengelo  has  long  since  disappeared,  and  the  only 

interest  the  town  now  possesses  is  as  the  centre  of  the  flourishing 
industries  of  the  Twente  district.  The  manufacture  of  cotton 

in  all  its  branches  is  very  actively  carried  on,  and  there  are 
dye-works  and  breweries,  besides  the  engineering  works  of  the 
state  railway  company. 
HENGEST  and  HORSA,  the  brother  chieftains  who  led  the  first 

Saxon  bands  which  settled  in  England.  They  were  apparently 
called  in  by  the  British  king  Vortigern  (q.v.)to  defend  him  against 
the  Picts.  The  place  of  their  landing  is  said  to  have  been 
Ebbsfleet  in  Kent.  Its  date  is  not  certainly  known,  450-455 
being  given  by  the  English  authorities,  428  by  the  Welsh  (see 
KENT).  The  settlers  of  Kent  are  described  by  Bede  as  Jutes 

(q.v.),  and  there  are  traces  in  Kentish  custom  of  differences 
from  the  other  Anglo-Saxon  kingdoms.  Hengest  and  Horsa 
were  at  first  given  the  island  of  Thanet  as  a  home,  but  soon 
quarrelled  with  their  British  allies,  and  gradually  possessed 
themselves  of  what  became  the  kingdom  of  Kent.  In  455  the 
Saxon  Chronicle  records  a  battle  between  Hengest  and  Horsa 

and  Vortigern  at  a  place  called  Aegaels  threp,  in  which  Horsa 
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was  slain.  Thenceforward  Hengest  reigned  in  Kent,  together 
with  his  son  Aesc  (Oisc).  Both  the  Saxon  Chronicle  and  the 
Historia  Brittonum  record  three  subsequent  battles,  though 
the  two  authorities  disagree  as  to  their  issue.  There  is  no  doubt, 
however,  that  the  net  result  was  the  expulsion  of  the  Britons 
from  Kent.  According  to  the  Chronicle,  which  probably 
derived  its  information  from  a  lost  list  of  Kentish  kings,  Hengest 
died  in  488,  while  his  son  Aesc  continued  to  reign  until  512. 

Bede,  Hist.  Eccl.  (Plummet,  1896),  i.  15,  ii.  5;  Saxon  Chronicle 
(Earle  and  Plummer,  1899),  s.a.  449,  455,  457,  465,  473;  Nennius, 
Ilistoria  Brittonum  (San  Marte,  1844),  §§  31,  37,  38,  43-46,  58. 

HENGSTENBERG,  ERNST  WILHELM  (1802-1869),  German 
Lutheran  divine  and  theologian,  was  born  at  Frondenberg,  a 
Westphalian  village,  on  the  2oth  of  October  1802.  He  was 
educated  by  his  father,  who  was  a  minister  of  the  Reformed 
Church,  and  head  of  the  Frondenberg  convent  of  canonesses 
(Frauleinstift).  Entering  the  university  of  Bonn  in  1810,  he 
attended  the  lectures  of  G.  G.  Freytag  for  Oriental  languages 
and  of  F.  K.  L.  Gieseler  for  church  history,  but  his  energies  were 
principally  devoted  to  philosophy  and  philology,  and  his  earliest 

publication  was  an  edition  of  the  Arabic  Moallakat  of  Amru'l- 
Qais,  which  gained  for  him  the  prize  at  his  graduation  in  the 
philosophical  faculty.  This  was  followed  in  1824  by  a  German 

translation  of  Aristotle's  Metaphysics.  Finding  himself  without 
the  means  to  complete  his  theological  studies  under  Neander 
and  Tholuck  in  Berlin,  he  accepted  a  post  at  Basel  as  tutor  in 
Oriental  languages  to  J.  J.  Stahelin,  who  afterwards  became 
professor  at  the  university.  Then  it  was  that  he  began  to  direct 
his  attention  to  a  study  of  the  Bible,  which  led  him  to  a  conviction, 
never  afterwards  shaken,  not  only  of  the  divine  character  of 
evangelical  religion,  but  also  of  the  unapproachable  adequacy 
of  its  expression  in  the  Augsburg  Confession.  In  1824  he  joined 
the  philosophical  faculty  of  Berlin  as  a  Privatdozent,  and  in 

1825  he  became  a  licentiate  in  theology,  his  theses  being' remark- 
able  for  their  evangelical  fervour  and  for  their  emphatic  protest 

against  every  form  of  "  rationalism,"  especially  in  questions  of 
Old  Testament  criticism.  In  1826  he  became  professor  extra- 
ordinarius  in  theology;  and  in  July  1827  appeared,  under  his 
editorship,  the  Evangelische  Kirchenzeitung,  a  strictly  orthodox 
journal,  which  in  his  hands  acquired  an  almost  unique  reputation 
as  a  controversial  organ.  It  did  not,  however,  attain  to  great 
notoriety  until  in  1830  an  anonymous  article  (by  E.  L.  von 
Gerlach)  appeared,  which  openly  charged  Wilhelm  Gesenius 
and  J.  A.  L.  Wegscheider  with  infidelity  and  profanity,  and  on 
the  ground  of  these  accusations  advocated  the  interposition  of 
the  civil  power,  thus  giving  rise  to  the  prolonged  Hallische 

Sireit.  In  1828  the  first  volume  of  Hengstenberg's  Christologie 
des  Allen  Testaments  passed  through  the  press;  in  the  autumn 
of  that  year  he  became  professor  ordinarius  in  theology,  and 
in  1829  doctor  of  theology.  He  died  on  the  z8th  of  May  1869. 
The  following  is  a  list  of  his  principal  works:  Christologie  des 

Allen  Testaments  (1829-1835;  2nd  ed.,  1854-1857;  Eng.  trans,  by 
R.  Keith,  1835-1839,  also  in  Clark's  "  Foreign  Theological  Library, 
by  T.  Meyer  and  J.  Martin,  1854-1858),  a  work  of  much  learning, 
the  estimate  of  which  varies  according  to  the  hermeneutical  principles 
of  the  individual  critic;  Beitrage  zur  Einleitung  in  das  Alte  Testament 
(1831-1839);  Eng.  trans.,  Dissertations  on  the  Genuineness  of  Daniel 
and  the  Integrity  of  Zechariah  (Edin.,  1848),  and  Dissertations 
on  tfa  Genuineness  of  the  Pentateuch  (Edin.,  1847),  in  which  the 
traditional  view  on  each  question  is  strongly  upheld,  and  much 
capital  is  made  of  the  absence  of.  harmony  among  the  negative 
critics;  Die  Bucher  Moses  und  Agypten  (1841);  Die  Geschichte 
Bileams  u.  seiner  Weissagungen  (1842;  translated  along  with  the 
Dissertations  on  Daniel  and  Zechariah) ;  Commentar  iiber  die  Psalmen 

(1842-1847;  2nd  ed.,  1849-1852;  Eng.  trans,  by  P.  Fairbairn 
and  J.  Thomson,  Edin.,  1844-1848),  which  shares  the  merits 
and  defects  of  the  Christologie;  Die  Offenbarung  Johannis  erldutert 
(1849-1851;  2nd  ed.,  1861-1862;  Eng.  trans,  by  P.  Fairbairn, 
also  in  Clark's  "Foreign  Theological  Library,"  1851-1852);  Das 
Hohe  Lied  ausgelegt  (1853);  Der  Prediger  Salomo  ausgelegt  (1859); 
Das  Evangelium  Johannis  erldutert  (1861-1863;  2nd  ed.,  1867-1871 ; 
Eng.  trans.,  1865)  and  Die  Weissagungen  des  Propheten  Ezechiel 
erlaulert  (1867-1868).  Of  minor  importance  are  De  rebus  Tyriorum 
commentatio  academica  (1832);  Ober  den  Tag  des  Herrn  (1852);  Das 
Passa,  ein  Vortrag  (1853);  and  Die  Opfer  der  heiligen  Schrift  (1859). 
Several  series  of  papers  also,  as,  for  example,  on  "  The  Retention 
of  the  Apocrypha,"  "  Freemasonry  "  (1854),  "  Duelling  "  (1856)  and 

The  Relation  between  the  Jews  and  the  Christian  Church  "  (1857; 
2nd  ed.,  1859),  which  originally  appeared  in  the  Kirchenzeitung,  were 
afterwards  printed  in  a  separate  form.  Geschichte  des  Retches  Gottes 
unter  dem  Allen  Bunde  (1869-1871),  Das  Buck  Hiob  erldutert  (1870- 
1875)  and  Vorlesungen  iiber  die  Leidensgeschichte  (1875)  were  pub- lished posthumously. 

See  J.  Bachmann's  Ernst  Wilhelm  Hengstenberg  (1876-1879); also  his  article  in  Herzog-Hauck,  Realencyklopddie  (1899),  and  the 
article  in  the  Allgemeine  deutsche  Biographie.  Also  F.  Lichtenberger, 
History  of  German  Theology  in  the  Nineteenth  Century  (1889),.  pp. 
212-217;  Philip  Schaff,  Germany;  its  Universities,  Theology  and Religion  (1857),  pp.  300-319. 

HENKE,  HEINRICH  PHILIPP  KONRAD  (1752-1809), 
German  theologian,  best  known  as  a  writer  on  church  history, 
was  born  at  Hehlen,  Brunswick,  on  the  3rd  of  July  1752.  He 
was  educated  at  the  gymnasium  of  Brunswick  and  the  university 
of  Helmstadt,  and  from  1778  to  1809  he  was  professor,  first  of 
philosophy,  then  of  theology,  in  that  university.  In  1803  he 
was  appointed  principal  of  the  Carolinum  in  Brunswick  as  well. 
He  died  on  the  2nd  of  May  1809.  Henke  belonged  to  the 
rationalistic  school.  His  principal  work  (Allgemeine  Geschichte 
der  christl.  Kirche,  6  vols.,  1788-1804;  2nd  ed.,  1795-1806)13 
commended  by  F.  C.  Baur  for  fullness,  accuracy  and  artistic 
composition.  His  other  works  are  Lineamenta  institulionum 
fidei  Christianae  historico-criticarum  (1783),  Opuscula  academica 
(1802)  and  two  volumes  of  Predigten.  He  was  also  editor  of 
the  Magazin  Jilr  die  Religionsphilosophie,  Exegese  und  Kirchen- 

geschichte  (1793-1802)  and  the  Archiv  fiir  die  neueste  Kirchen- 
geschichle  (1794-1799). 

His  son,  ERNST  LUDWIG  THEODOR  HENKE  (1804-1872),  after 
studying  at  the  university  of  Jena,  became  professor  extra- 
ordinarius  there  in  1833,  and  professor  ordinarius  of  Marburg 
in  1839.  He  is  known  as  the  author  of  monographs  upon 
Georg  Calixt  u.  seine  Zeit  (1853-1860),  Papst  Pius  VII.  (1860), 
Konrad  von  Marburg  (1861),  Kaspar  Peucer  u.  Nik.  Krett 
(1865),  Jak.  Friedr.  Fries  (1867),  Zur  neuern  Kirchengeschichte 
(1867). 

HENLE,  FRIEDRICH  GUSTAV  JAKOB  (1809  -  1885), 
German  pathologist  and  anatomist,  was  born  on  the  gth  of 
July  1809  at  Fiirth,  in  Franconia.  After  studying  medicine 

at  Heidelberg  and  at  Bonn,  where  he  took  his  doctor's  degree 
in  1832,  he  became  prosector  in  anatomy  to  Johannes  Mtiller  at 
Berlin.  During  the  six  years  he  spent  in  that  position  he  pub- 

lished a  large  amount  of  work,  including  three  anatomical 
monographs  on  new  species  of  animals,  and  papers  on  the 
structure  of  the  lacteal  system,  the  distribution  of  epithelium 
in  the  human  body,  the  structure  and  development  of  the  hair, 
the  formation  of  mucus  and  pus,  &c.  In  1840  he  accepted  the 
chair  of  anatomy  at  Zurich,  and  in  1844  he  was  called  to  Heidel- 

berg, where  he  taught  not  only  anatomy,  but  physiology  and 
pathology.  About  this  period  he  was  engaged  on  his  complete 
system  of  general  anatomy,  which  formed  the  sixth  volume  of 

the  new  edition  of  S.  T.  von  Sommerring's  treatise,  published 
at  Leipzig  between  1841  and  1844.  While  at  Heidelberg  he 
published  a  zoological  monograph  on  the  sharks  and  rays,  in 
conjunction  with  his  master  Miiller,  and  in  1846  his  famous 
Manual  of  Rational  Pathology  began  to  appear;  this  marked 
the  beginning  of  a  new  era  in  pathological  study,  since  in  it 

physiology  and  pathology  were  treated,  in  Henle's  own  words, 
as  "  branches  of  one  science,"  and  the  facts  of  disease  were 
systematically  considered  with  reference  to  their  physiological 
relations.  In  1852  he  moved  to  Gottingen,  whence  he  issued 
three  years  later  the  first  instalment  of  his  great  Handbook 
of  Systematic  Human  Anatomy,  the  last  volume  of  which  was  not 
published  till  1873.  This  work  was  perhaps  the  most  complete 
and  comprehensive  of  its  kind  that  had  so  far  appeared,  and 
it  was  remarkable  not  only  for  the  fullness  and  minuteness  of 
the  anatomical  descriptions,  but  also  for  the  number  and  ex- 

cellence of  the  illustrations  with  which  they  were  elucidated. 

During  the  latter  half  of  his  life  Henle's  researches  were  mainly 
histological  in  character,  his  investigations  embracing  the 
minute  anatomy  of  the  blood  vessels,  serous  membranes,  kidney, 
eye,  nails,  central  nervous  system,  &c.  He  died  at  Gottingen 
on  the  i3th  of  May  1885. 
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HENLEY,  JOHN  (1692-1759),  English  clergyman,  commonly 

known  as  "  Orator  Henley,"  was  born  on  the  3rd  of  August 
1692  at  Melton-Mowbray,  where  his  father  was  vicar.  After 
attending  the  grammar  schools  of  Melton  and  Oakham,  he 

entered  St  John's  College,  Cambridge,  and  while  still  an  under- 
graduate he  addressed  in  February  1712,  under  the  pseudonym 

of  Peter  de  Quir,  a  letter  to  the  Spectator  displaying  no  small  wit 
and  humour.  After  graduating  B.A.,  he  became  assistant  and 
then  headmaster  of  the  grammar  school  of  his  native  town, 
uniting  to  these  duties  those  of  assistant  curate.  His  abundant 
energy  found  still  further  expression  in  a  poem  entitled  Esther, 
Queen  of  Persia  (1714),  and  in  the  compilation  of  a  grammar 
of  ten  languages  entitled  The  Complete  Linguist  (2  vols.,  London, 

1719-1721).  He  then  decided  to  go  to  London,  where  he  obtained 
the  appointment  of  assistant  preacher  in  the  chapels  of  Ormond 
Street  and  Bloomsbury.  In  1723  he  was  presented  to  the  rectory 
of  Chelmondiston  in  Suffolk;  but  residence  being  insisted  on, 
he  resigned  both  his  appointments,  and  on  the  3rd  of  July  1726 

opened  what  he  called  an  "  oratory  "  in  Newport  Market,  which 
he  licensed  under  the  Toleration  Act.  In  1729  he  transferred 

the  scene  of  his  operations  to  Lincoln's  Inn  Fields.  Into  his 
services  he  introduced  many  peculiar  alterations:  he  drew  up 

a  "  Primitive  Liturgy,"  in  which  he  substituted  for  the  Nicene 
and  Athanasian  creeds  two  creeds  taken  from  the  Apostolical 

Constitutions;  for  his  "  Primitive  Eucharist  "  he  made  use  of 
unleavened  bread  and  mixed  wine;  he  distributed  at  the  price  of 
one  shilling  medals  of  admission  to  his  oratory,  with  the  device 
of  a  sun  rising  to  the  meridian,  with  the  motto  Ad  summa,  and 
the  viordslnveniam  viam  autfaciam  below.  But  the  most  original 
clement  in  the  services  was  Henley  himself,  who  is  described  by 
Pope  in  the  Dunciad  as 

"  Preacher  at  once  and  zany  of  his  age." 
He  possessed  some  oratorical  ability  and  adopted  a  very  theatrical 

style  of  elocution,  "  tuning  his  voice  and  balancing  his  hands  "; 
and  his  addresses  were  a  strange  medley  of  solemnity  and 
buffoonery,  of  clever  wit  and  the  wildest  absurdity,  of  able  and 
original  disquisition  and  the  worst  artifices  of  the  oratorical 

charlatan.  His  services  were  much  frequented  by  the  "  free- 
thinkers," and  he  himself  expressed- his  determination  "  to  die 

a  rational."  Besides  his  Sunday  sermons,  he  delivered  Wednes- 
day lectures  on  social  and  political  subjects;  and  he  also  pro- 

jected a  scheme  for  connecting  with  the  "  oratory  "  a  university 
on  quite  a  Utopian  plan.  For  some  time  he  edited  the  Hyp 

Doctor,  a  weekly  paper  established  in  opposition  to  the  Crafts- 
man, and  for  this  service  he  enjoyed  a  pension  of  £100  a  year 

from  Sir  Robert  Walpole.  At  first  the  orations  of  Henley  drew 
great  crowds,  but,  although  he  never  discontinued  his  services, 
his  audience  latterly  dwindled  almost  entirely  away.  He  died 
on  the  I3th  of  October  1759. 

Henley  is  the  subject  of  several  of  Hogarth's  prints.  His  life, 
professedly  written  by  A.  Welstede,  but  in  all  probability  by  himself, 
was  inserted  by  him  in  his  Oratory  Transactions.  See  J.  B.  Nichols, 
History  of  Leicestershire;  I.  Disraeli,  Calamities  of  Authors. 

HENLEY,  WILLIAM  ERNEST  (1849-1903),  British  poet, 
critic  and  editor,  was  born  on  the  23rd  of  August  1849  at  Glou- 

cester, and  was  educated  at  the  Crypt  Grammar  School  in  that 
city.  The  school  was  a  sort  of  Cinderella  sister  to  the  Cathedral 
School,  and  Henley  indicated  its  shortcomings  in  his  article 
(Pall  Mall  Magazine,  Nov.  1900)  on  T.  E.  Brown  the  poet,  who 

was  headmaster  there  for  a  brief  period.  Brown's  appointment, 
uncongenial  to  himself,  was  a  stroke  of  luck  for  Henley,  for  whom, 
as  he  said,  it  represented  a  first  acquaintance  with  a  man  of 

genius.  "  He  was  singularly  kind  to  me  at  a  moment  when  I 
needed  kindness  even  more  than  I  needed  encouragement." 
Among  other  kindnesses  Brown  did  him  the  essential  service 
of  lending  him  books.  To  the  end  Henley  was  no  classical 
scholar,  but  his  knowledge  and  love  of  literature  were  vital. 
Afflicted  with  a  physical  infirmity,  he  found  himself  in  1874,  at 

the  age  of  twenty-five,  an  inmate  of  the  hospital  at  Edinburgh. 
From  there  he  sent  to  the  Cornhill  Magazine  poems  in  irregular 
rhythms,  describing  with  poignant  force  his  experiences  in 
hospital.  Leslie  Stephen,  then  editor,  being  in  Edinburgh, 

visited  his  contributor  in  hospital  and  took  Robert  Louis  Steven- 
son, another  recruit  of  the  Cornhill,  with  him.  The  meeting 

between  Stevenson  and  Henley,  and  the  friendship  of  which  it 
was  the  beginning,  form  one  of  the  best-known  episodes  in  recent 

literature  (see  especially  Stevenson's  letter  to  Mrs  Sitwell, 
Jan.  1875,  and  Henley's  poems  "  An  Apparition  "  and  "  Envoy 
to  Charles  Baxter  ").  In  1877  Henley  went  to  London  and 
began  his  editorial  career  by  editing  London,  a  journal  of  a 
type  more  usual  in  Paris  than  London,  written  for  the  sake  of 
its  contributors  rather  than  of  the  public.  Among  other  dis- 

tinctions it  first  gave  to  the  world  The  New  Arabian  Nights  of 
Stevenson.  Henley  himself  contributed  to  his  journal  a  series 
of  verses  chiefly  in  old  French  forms.  He  had  been  writing 

poetry  since  1872,  but  (so  he  told  the  world  in  his  "  advertise- 
ment "  to  his  collected  Poems,  1898)  he  "  found  himself  about 

1877  so  utterly  unmarketable  that  he  had  to  own  himself  beaten 

in  art  and  to  addict  himself  to  journalism  for  the  next  ten  years." 
After  the  decease  of  London,  he  edited  the  Magazine  of  Art  from 
1882  to  1886.  At  the  end  of  that  period  he  came  before  the  public 
as  a  poet.  In  1887  Mr  Gleeson  White  made  for  the  popular  series 
of  Canterbury  Poets  (edited  by  Mr  William  Sharp)  a  selection 
of  poems  in  old  French  forms.  In  his  selection  Mr  Gleeson  White 
included  a  considerable  number  of  pieces  from  London,  and  only 
after  he  had  completed  the  selection  did  he  discover  that  the 
verses  were  all  by  one  hand,  that  of  Henley.  In  the  following 
year,  Mr  H.  B.  Donkin  in  his  volume  Voluntaries,  done  for  an 

East  End  hospital,  included  Henley's  unrhymed  rhythms 
quintessentializing  the  poet's  memories  of  the  old  Edinburgh 
Infirmary.  Mr  Alfred  Nutt  read  these,  and  asked  for  more; 
and  in  1888  his  firm  published  A  Book  of  Verse.  Henley  was 
by  this  time  well  known  in  a  restricted  literary  circle,  and  the 
publication  of  this  volume  determined  for  them  his  fame  as  a 
poet,  which  rapidly  outgrew  these  limits,  two  new  editions  of 
this  volume  being  called  for  within  three  years.  In  this  same 
year  (1888)  Mr  Fitzroy  Bell  started  the  Scots  Observer  in  Edin- 

burgh, with  Henley  as  literary  editor,  and  early  in  1889  Mr  Bell 
left  the  conduct  of  the  paper  to  him.  It  was  a  weekly  review 
somewhat  on  the  lines  of  the  old  Saturday  Review,  but  inspired 
in  every  paragraph  by  the  vigorous  and  combative  personality 
of  the  editor.  It  was  transferred  soon  after  to  London  as  the 

National  Observer,  and  remained  under  Henley's  editorship  until 
1893.  Though,  as  Henley  confessed,  the  paper  had  almost  as 
many  writers  as  readers,  and  its  fame  was  mainly  confined  to 
the  literary  class,  it  was  a  lively  and  not  uninfluential  feature 

of  the  literary  life  of  its  time.  Henley  had  the  editor's  great  gift 
of  discerning  promise,  and  the  "  Men  of  the  Scots  Observer,"  as 
Henley  affectionately  and  characteristically  called  his  band  of 
contributors,  in  most  instances  justified  his  insight.  The  paper 
found  utterance  for  the  growing  imperialism  of  its  day,  and 

among  other  services  to  literature  gave  to  the  world  Mr  Kipling's 
Barrack-Room  Ballads.  In  1890  Henley  published  Views  and 
Reviews,  a  volume  of  notable  criticisms,  described  by  himself 

as  "  less  a  book  than  a  mosiac  of  scraps  and  shreds  recovered 
from  the  shot  rubbish  of  some  fourteen  years  of  journalism." 
The  criticisms,  covering  a  wide  range  of  authors  (except  Heine 
and  Tolstoy,  all  English  and  French),  though  wilful  and  often 
one-sided  were  terse,  trenchant  and  picturesque,  and  remarkable 
for  insight  and  gusto.  In  1892  he  published  a  second  volume  of 
poetry,  named  after  the  first  poem,  The  Song  of  the  Sword,  but 
on  the  issue  of  the  second  edition  (1893)  re-christened  London 
Voluntaries  after  another  section.  Stevenson  wrote  that  he 

had  not  received  the  same  thrill  of  poetry  since  Mr  Meredith's 
"  J°y  °f  Earth  "  and  "  Love  in  the  Valley,"  and  he  did  not  know 
that  that  was  so  intimate  and  so  deep.  "  I  did  not  guess  you 
•were  so  great  a  magician.  These  are  new  tunes;  this  is  an 
undertone  of  the  true  Apollo.  These  are  not  verse;  they  are 

poetry."  In  1892  Henley  published  also  three  plays  written 
with  Stevenson — Beau  Austin,  Deacon  Brodie  and  Admiral 
Guinea.  In  1895  followed  Macaire,  afterwards  published  in 
a  volume  with  the  other  plays.  Deacon  Brodie  was  produced  in 
Edinburgh  in  1884  and  later  in  London.  Beerbohm  Tree  produced 
Beau  Austin  at  the  Haymarket  on  the  3rd  of  November  1890 
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and  Macaire  at  His  Majesty's  on  the  2nd  of  May  1901.  Admiral 
Guinea  also  achieved  stage  performance.  In  the  meantime 
Henley  was  active  in  the  magazines  and  did  notable  editorial 
work  for  the  publishers:  the  Lyra  Heroica,  1891;  A  Book  of 
English  Prose  (with  Mr  Charles  Whibley),  1894;  the  centenary 

Burns  (with  Mr  T.F.  Henderson)  in  1896-1897,  in  which  Henley's 
Essay  (published  separately  1898)  roused  considerable  con- 

troversy. In  1892  he  undertook  for  Mr  Nutt  the  general  editor- 
ship of  the  Tudor  Translations;  and  in  1897  began  for  Mr 

Heinemann  an  edition  of  Byron,  which  did  not  proceed  beyond 
one  volume  of  letters.  In  1898  he  published  a  collection  of  hjs 

Poems  in  one  volume,  with  the  autobiographical  "  advertise- 
ment "  above  quoted;  in  1899  London  Types,  Quatorzains  to 

accompany  Mr  William  Nicolson's  designs;  and  in  1900  during 
the  Boer  War,  a  patriotic  poetical  brochure,  For  England's 
Sake.  In  1901  he  published  a  second  volume  of  collected  poetry 
with  the  title  Hawthorn  and  Lavender,  uniform  with  the  volume 
of  1898.  In  1902  he  collected  his  various  articles  on  painters  and 
artists  and  published  them  as  a  companion  volume  of  Views 

and  Reviews:  Art.  These  with  "  A  Song  of  Speed  "  printed 
in  May  1903  within  two  months  of  his  death  make  up  his  tale 
of  work.  At  the  close  of  his  life  he  was  engaged  upon  his  edition 
of  the  Authorized  Version  of  the  Bible  for  his  series  of  Tudor 
Translations.  There  remained  uncollected  some  of  his  scattered 

articles  in  periodicals  and  reviews,  especially  the  series  of  literary 
articles  contributed  to  the  Pall  Mall  Magazine  from  1899  until 
his  death.  These  contain  the  most  outspoken  utterances  of  a 
critic  never  mealy-mouthed,  and  include  the  splenetic  attack  on 
the  memory  of  his  dead  friend  R.  L.  Stevenson,  which  aroused 

deep  regret  and  resentment.  In  1894  Henley  lost  his  little  six- 

year-old  daughter  Margaret;  he  had  borne  the  "  bludgeonings 
of  chance"  with  "the  unconquerable  soul"  of  which  he  boasted, 
not  unjustifiably,  in  a  well-known  poem;  but  this  blow  broke 
his  heart.  With  the  knowledge  of  this  fact,  some  of  these  out- 

bursts may  be  better  understood;  yet  we  have  the  evidence  of 
a  clear-eyed  critic  who  knew  Henley  well,  that  he  found  him 
more  generous,  more  sympathetic  at  the  close  of  his  life  than  he 
had  been  before.  He  died  on  the  nth  of  July  1903.  In  spite 
of  his  too  boisterous  mannerism  and  prejudices,  he  exercised 
by  his  originality,  independence  and  fearlessness  an  inspiring 
and  inspiriting  influence  on  the  higher  class  of  journalism.  This 
influence  he  exercised  by  word  of  mouth  as  well  as  by  his  pen, 

for  he  was  a  famous  talker,  and  figures  as  "  Burly  "  in  Stevenson's 
essay  on  Talk  and  Talkers.  As  critic  he  was  a  good  hater  and  a 
good  fighter.  His  virtue  lay  in  his  vital  and  vitalizing  love  of  good 
literature,  and  the  vivid  and  pictorial  phrases  he  found  to  give 
it  expression.  But  his  fame  must  rest  on  his  poetry.  He  excelled 
alike  in  his  delicate  experiments  in  complicated  metres,  and  the 
strong  impressionism  of  Hospital  Sketches  and  London  Volun- 

taries. The  influence  of  Heine  may  be  discerned  in  these  "  un- 
rhymed  rhythms  ";  but  he  was  perhaps  a  truer  and  more 
successful  disciple  of  Heine  in  his  snatches  of  passionate  song, 
the  best  of  which  should  retain  their  place  in  English  literature. 

See  also  references  in  Stevenson's  Letters;  Cornhill  Magazine  (1903) 
(Sidney  Low) ;  Fortnightly  Review  (August  1892)  (Arthur  Symons) ; 
and  for  bibliography,  English  Illustrated  Magazine,  vol.  xxix.  p.  548. 

(W.  P.  J.) 

HEKLEY-ON-THAMES,  a  market  town  and  municipal 
borough  in  the  Henley  parliamentary  division  of  Oxfordshire, 
England,  on  the  left  bank  of  the  Thames,  the  terminus  of  a 
branch  of  the  Great  Western  railway,  by  which  it  is  35 J  m.  W. 
of  London,  while  it  is  575  m.  by  river.  Pop.  (1901)  5984.  It 
occupies  one  of  the  most  beautiful  situations  on  the  Thames, 
at  the  foot  of  the  finely  wooded  Chiltern  Hills.  The  river  is 
crossed  by  an  elegant  stone  bridge  of  five  arches,  constructed 
in  1786.  The  parish  church  (Decorated  and  Perpendicular) 

•  possesses  a  lofty  tower  of  intermingled  flint  and  stone,  attributed 
to  Cardinal  Wolsey,  but  more  probably  erected  by  Bishop 
Longland.  The  grammar  school,  founded  in  1605,  is  incorporated 
with  a  Blue  Coat  school.  Henley  is  a  favourite  summer  resort, 
and  is  celebrated  for  the  annual  Henley  Royal  Regatta,  the 
principal  gathering  of  amateur  oarsmen  in  England,  first  held 

in  1839  and  usually  taking  place  in  July.  Henley  is  governed 
by  a  mayor,  4  aldermen  and  12  councillors.  Area,  549  acres. 
Henley-on-Thames  (Hanlegang,  Henle,  Handley),  not 

mentioned  in  Domesday,  was  a  manor  or  ancient  demesne  of  the 
crown  and  was  granted  (1337)  to  John  de  Molyns,  whose  family 
held  it  for  about  250  years.  It  is  said  that  members  for  Henley 
sat  in  parliaments  of  Edward  I.  and  Edward  III.,  but  no  writs 
have  been  found.  Henry  VIII.  having  granted  the  use  of  the 

titles  "  mayor "  and  "  burgess,"  the  town  was  incorporated 
in  1570-1371  by  the  name  of  the  warden,  portreeves,  burgesses 
and  commonalty.  Henley  suffered  from  both  parties  in  the  Civil 
War.  William  III.  on  his  march  to  London  (1688)  rested  here 
and  received  a  deputation  from  the  Lords.  The  period  of 
prosperity  in  the  I7th  and  i8th  centuries  was  due  to  manu- 

factures of  glass  and  malt,  and  to  trade,  in  corn  and  wool.  The 
existing  Thursday  market  was  granted  by  a  charter  of  John 
and  the  existing  Corpus  Christi  fair  by  a  charter  of  Henry  VI. 

See  J.  S.  Burn,  History  of  Henley-on-Thames  (London,  1861). 
HENNA,  the  Persian  name  for  a  small  shrub  found  in  India, 

Persia,  the  Levant  and  along  the  African  coasts  of  the  Mediter- 
ranean, where  it  is  frequently  cultivated.  It  is  the  Lawsonia 

alba  of  botanists,  and  from  the  fact  that  young  trees  are  spineless, 
while  older  ones  have  the  branchlets  hardened  into  spines,  it 
has  also  received  the  names  of  Lawsonia  inermis  and  L.  spinosa. 
It  forms  a  slender  shrubby  plant  of  from  8  to  10  ft.  high,  with 
opposite  lance-shaped  smooth  leaves,  which  are  entire  at  the 
margins,  and  bears  small  white  four-petalled  sweet-scented 
flowers  disposed  in  panicles.  Its  Egyptian  name  is  Khenna, 
its  Arabic  name  Al  Khanna,  its  Indian  name  Mendee,  while  in 
England  it  is  called  Egyptian  privet,  and  in  the  West  Indies, 
where  it  is  naturalized,  Jamaica  mignonette. 

Henna  or  Henne  is  of  ancient  repute  as  a  cosmetic.  This 
consists  of  the  leaves  of  the  Lawsonia  powdered  and  made  up 
into  a  paste;  this  is  employed  by  the  Egyptian  women,  and 
also  by  the  Mahommedan  women  in  India,  to  dye  their  finger- 

nails and  other  parts  of  their  hands  and  feet  of  an  orange-red 
colour,  which  is  considered  to  add  to  their  beauty.  The  colour 
lasts  for  three  or  four  weeks,  when  it  requires  to  be  renewed. 
It  is  moreover  used  for  dyeing  the  hair  and  beard,  and  even  the 
manes  of  horses;  and  the  same  material  is  employed  for  dyeing 
skins  and  morocco-leather  a  reddish-yellow,  but  it  contains  no 
tannin.  The  practice  of  dyeing  the  nails  was  common  amongst 

the  Egyptians,  and  not  to  conform  to  it  would  have  been  con- 
sidered indecent.  It  has  descended  from  very  remote  ages, 

as  is  proved  by  the  evidence  afforded  by  Egyptian  mummies, 
the  nails  of  which  are  most  commonly  stained  of  a  reddish  hue. 
Henna  is  also  said  to  have  been  held  in  repute  amongst  the 
Hebrews,  being  considered  to  be  the  plant  referred  to  as  camphire 

in  the  Bible  (Song  of  Solomon  i.  14,  iv.  13).  "  The  custom  of 
dyeing  the  nails  and  palms  of  the  hands  and  soles  of  the  feet  of 

an  iron-rust  colour  with  henna,"  observes  Dr  J.  Forbes  Royle, 
"  exists  throughout  the  East  from  the  Mediterranean  to  the 
Ganges,  as  well  as  in  northern  Africa.  In  some  parts  the  practice 
is  not  confined  to  women  and  children,  but  is  also  followed  by 
men,  especially  in  Persia.  In  dyeing  the  beard  the  hair  is  turned 
to  red  by  this  application,  which  is  then  changed  to  black  by 
a  preparation  of  indigo.  In  dyeing  the  hair  of  children,  and  the 
tails  and  manes  of  horses  and  asses,  the  process  is  allowed  to 

stop  at  the  red  colour  which  the  henna  produces."  Mahomet, 
it  is  said,  used  henna  as  a  dye  for  his  beard,  and  the  fashion  was 

adopted  by  the  caliphs.  "  The  use  of  henna,"  remarks  Lady 
Calico tt  in  her  Scripture  Herbal,  "  is  scarcely  to  be  called  a 
caprice  in  the  East.  There  is  a  quality  in  the  drug  which  gently 
restrains  perspiration  in  the  hands  and  feet,  and  produces  an 

agreeable  coolness  equally  conducive  to  health  and  comfort." 
She  further  suggests  that  if  the  Jewish  women  were  not  in  the 
habit  of  using  this  dye  before  the  time  of  Solomon,  it  might 
probably  have  been  introduced  amongst  them  by  his  wife,  the 
daughter  of  Pharaoh,  and  traces  to  this  probability  the  allusion 

to  "  camphire  "  in  the  passages  in  Canticles  above  referred  to. 
The  preparation  of  henna  consists  in  reducing  the  leaves 

and  young  twigs  to  a  fine  powder,  catechu  or  lucerne  leaves 
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in  a  pulverized  state  being  sometimes  mixed  with  them.  When 
required  for  use,  the  powder  is  made  into  a  pasty  mass  with  hot 
water,  and  is  then  spread  upon  the  part  to  be  dyed,  where  it 
is  generally  allowed  to  remain  for  one  night.  According  to  Lady 
Callcott,  the  flowers  are  often  used  by  the  Eastern  women  to  adorn 
their  hair.  The  distilled  water  from  the  flowers  is  used  as  a 

perfume. 
HENNEBONT,  a  town  of  western  France,  in  the  department 

of  Morbihan,  6m.  N.E.  of  Lorient  by  road.  Pop.  (1906)  7250. 
It  is  situated  about  10  m.  from  the  mouth  of  the  Blavet,  which 

divides  it  into  two  parts — the  Ville  Close,  the  medieval  military 
town,  and  the  Ville  Neuve  on  the  left  bank  and  the  Vieille  Ville 
on  the  right  bank.  The  Ville  Close,  surrounded  by  ramparts 
and  entered  by  a  massive  gateway  flanked  by  machicolated 
towers,  consists  of  narrow  quiet  streets  bordered  by  houses  of  the 
i6th  and  i7th  centuries.  The  Ville  Neuve,  which  lies  nearer  the 
river,  developed  during  the  lyth  century  and  later  than  the 
Ville  Close,  while  the  Vieille  Ville  is  older  than  either.  The  only 

building  of  architectural  importance  is  the  church  of  Notre-Dame 
de  Paradis  (i6th  century)  preceded  by  a  tower  with  an  orna- 

mented stone  spire.  There  are  scanty  remains  of  the  old  fortress. 
Hennebont  has  a  small  but  busy  river-port  accessible  to  vessels 
of  200  to  300  tons.  An  important  foundry  in  the  environs  of 

the  town  employs  1400  work-people  in  the  manufacture  of  tin- 
plate  for  sardine  boxes  and  other  purposes.  Boat-building, 
tanning,  distilling  and  the  manufacture  of  earthenware,  white 
lead  and  chemical  manures  are  also  carried  on.  Granite  is  worked 

in  the  neighbourhood.  Hennebont  is  famed  for  the  resistance 
which  it  made,  under  the  widow  of  Jean  de  Montfort,  when 
besieged  in  1342  by  the  armies  of  Philip  of  Valois  and  Charles  of 
Blois  during  the  War  of  the  Succession  in  Brittany  (see  BRITTANY)  . 

HENNEQUIN,  PHILIPPE  AUGUSTE  (1763-1833),  French 
painter/ was  a  pupil  of  David.  He  was  born  at  Lyons  in  1763, 

distinguished  himself  early  by  winning  the  "  Grand  Prix,"  and 
left  France  for  Italy.  The  disturbances  at  Rome,  during  the 
course  of  the  Revolution,  obliged  him  to  return  to  Paris,  where 
he  executed  the  Federation  of  the  I4th  of  July,  and  he  was 
at  work  on  a  large  design  commissioned  for  the  town-hall  of 
Lyons,  when  in  July  1704  he  was  accused  before  the  revolutionary 
tribunal  and  thrown  into  prison.  Hennequin  escaped,  only  to  be 
anew  accused  and  imprisoned  in  Paris,  and  after  running  great 
danger  of  death,  seems  to  have  devoted  himself  thenceforth 
wholly  to  his  profession.  At  Paris  he  finished  the  picture  ordered 
for  the  municipality  of  Lyons,  and  in  1801  produced  his  chief 

work,  "  Orestes  pursued  by  the  Furies  "  (Louvre,  engraved  by 
Landon,  Annales  du  Musee,  vol.  i.  p.  105).  He  was  one  of  the 
four  painters  who  competed  when  in  1802  Gros  carried  off  the 
official  prize  for  a  picture  of  the  Battle  of  Nazareth,  and  in  1808 
Napoleon  himself  ordered  Hennequin  to  illustrate  a  series  of 
scenes  from  his  German  campaigns,  and  commanded  that  his 

picture  of  the  "  Death  of  General  Salomon  "  should  be  engraved. 
After  1815  Hennequin  retired  to  Liege,  and  there,  aided  by 
subventions  from  the  Government,  carried  out  a  large  historical 

picture  of  the  "  Death  of  the  Three  Hundred  in  defence  of  Liege  "- 
a  sketch  of  which  he  himself  engraved.  In  1824  Hennequin 
settled  at  Tournay,  and  became  director  of  the  academy;  he 
exhibited  various  works  at  Lille  in  the  following  year,  and 
continued  to  produce  actively  up  to  the  day  of  his  death  in 
May  1833. 

HENNER,  JEAN  JACQUES  (1829-1905),  French  painter,  was 
born  on  the  5th  of  March  1829  at  Dornach  (Alsace).  At  first 

a  pupil  of  Drolling  and  of  Picot,  he  entered  the  Ecole  des  Beaux- 
Arts  in  1848,  and  took  the  Prix  de  Rome  with  a  painting  of 

"  Adam  and  Eve  finding  the  Body  of  Abel  "  (1858).  At  Rome 
he  was  guided  by  Flandrin,  and,  among  other  works,  painted 
four  pictures  for  the  gallery  at  Colmar.  He  first  exhibited  at 

the  Salon  in  1863  a  "  Bather  Asleep,"  and  subsequently  contri- 
buted "  Chaste  Susanna  "  (1865) ;  "  Byblis  turned  into  a  Spring  " 

(1867);  "The  Magdalene"  (1878);  "Portrait  of  M.  Hayem  " 
(1878);  "  Christ  Entombed  "  (1879);  "  Saint  Jerome  "  (1881); 
"Herodias"  (1887);  "A  Study"  (1891);  "Christ  in  His 
Shroud,"  and  a  "  Portrait  of  Carolus-Duran  "  (1896) ;  a  "  Portrait 

of  Mile  Fouquier  "  (1897) ;  "  The  Levite  of  the  Tribe  of  Ephraim  " 
(1898),  for  which  a  first-class  medal  was  awarded  to  him;  and 
"The  Dream"  (1900).  Among  other  professional  distinctions 
Henner  also  took  a  Grand  Prix  for  painting  at  the  Paris  Inter- 

national Exhibition  of  1900.  He  was  made  Knight  of  the  Legion 
of  Honour  in  1873,  Officer  in  1878  and  Commander  in  1889. 
In  1889  he  succeeded  Cabanel  in  the  Institut  de  France. 

See  E.  Ericon,  Psychologic  d'art  (Paris,  1900);  C.  Phillips,  Art 
Journal  (1888);  F.  Wedmore,  Magazine  of  Art  (1888). 

HENRIETTA  MARIA  (1600-1666),  queen  of  Charles  I.  of 
England,  born  on  the  25th  of  November  1609,  was  the  daughter 

of  Henry  IV.  of  France.  When  the  first  serious  overtures  for' 
her  hand  were  made  on  behalf  of  Charles,  prince  of  Wales, 
in  the  spring  of  1624,  she  was  little  more  than  fourteen  years  of 
age.  Her  brother,  Louis  XIII.,  only  consented  to  the  marriage 
on  the  condition  that  the  English  Roman  Catholics  were  relieved 
from  the  operation  of  the  penal  laws.  When  therefore  she  set 
out  for  her  new  home  in  June  1625,  she  had  already  pledged 
the  husband  to  whom  she  had  been  married  by  proxy  on  the 
ist  of  May  to  a  course  of  action  which  was  certain  to  bring 
unpopularity  on  him  as  well  as  upon  herself. 

That  husband  was  now  king  of  England.  The  early  years  of 
the  married  life  of  Charles  I.  were  most  unhappy.  He  soon 
found  an  excuse  for  breaking  his  promise  to  relieve  the  English 
Catholics.  His  young  wife  was  deeply  offended  by  treatment 
which  she  naturally  regarded  as  unhandsome.  The  favourite 

Buckingham  stirred  the  flames  of  his  master's  discontent. Charles  in  vain  strove  to  reduce  her  to  tame  submission.  After 

the  assassination  of  Buckingham  in  1628  the  barrier  between  the 
married  pair  was  broken  down,  and  the  bond  of  affection  which 
from  that  moment  united  them  was  never  loosened.  The  children 
of  the  marriage  were  Charles  II.  (b.  1630),  Mary,  princess  of 
Orange  (b.  1631),  James  II.  (b.  1633),  Elizabeth  (b.  1636), 
Henry,  duke  of  Gloucester  (b.  1640),  and  Henrietta,  duchess  of 
Orleans  (b.  1644). 

For  some  years  Henrietta  Maria's  chief  interests  lay  in  her 
young  family,  and  in  the  amusements  of  a  gay  and  brilliant 
court.  She  loved  to  be  present  at  dramatic  entertainments,  and 

her  participation  in  the  private  rehearsals  of  the  Shepherd's 
Pastoral,  written  by  her  favourite  Walter  Montague,  probably 
drew  down  upon  her  the  savage  attack  of  Prynne.  With  political 
matters  she  hardly  meddled  as  yet.  Even  her  co-religionists 
found  little  aid  from  her  till  the  summer  of  1637.  She  had  then 
recently  opened  a  diplomatic  communication  with  the  see  of 
Rome.  She  appointed  an  agent  to  reside  at  Rome,  and  a  papal 
agent,  a  Scotsman  named  George  Conn,  accredited  to  her, 
was  soon  engaged  in  effecting  conversions  amongst  the  English 
gentry  and  nobility.  Henrietta  Maria  was  well  pleased  to  become 
a  patroness  of  so  holy  a  work,  especially  as  she  was  not  asked 
to  take  any  personal  trouble  in  the  matter.  Protestant  England 
took  alarm  at  the  proceedings  of  a  queen  who  associated  herself 

so  closely  with  the  doings  of  "the  grim  wolf  with  privy  paw." 
When  the  Scottish  troubles  broke  out,  she  raised  money  from 

her  fellow-Catholics  to  support  the  king's  army  on  the  borders  in 
1639.  During  the  session  of  the  Short  Parliament  in  the  spring 
of  1640,  the  queen  urged  the  king  to  oppose  himself  to  the  House 
of  Commons  in  defence  of  the  Catholics.  When  the  Long  Parlia- 

ment met,  the  Catholics  were  believed  to  be  the  authors  and 
agents  of  every  arbitrary  scheme  which  was  supposed  to  have 
entered  into  the  plans  of  Strafford  or  Laud.  Before  the  Long 
Parliament  had  sat  for  two  months,  the  queen  was  urging  upon 

the  pope  the  duty  of  lending  money  to  enable  her  to  restore  her 

husband's  authority.  She  threw  herself  heart  and  soul  into  the 
schemes  for  rescuing  Strafford  and  coercing  the  parliament. 

The  army  plot,  the  scheme  for  using  Scotland  against  England, 

and  the  attempt  upon  the  five  members  were  the  fruits  of  her 
political  activity. 

In  the  next  year  the  queen  effected  her  passage  to  the  Continent. 

In  February  1643  she  landed  at  Burlington  Quay,  placed  herself 
at  the  head  of  a  force  of  loyalists,  and  marched  through  England 

to  join  the  king  near  Oxford.  After  little  more  than  a  year's 
residence  there,  on  the  3rd  of  April  1644,  she  left  her  husband, 
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to  see  his  face  no  more.  Henrietta  Maria  found  a  refuge  in 

France.  Richelieu  was  dead,  and  Anne  of  Austria  was  com- 
passionate. As  long  as  her  husband  was  alive  the  queen  never 

ceased  to  encourage  him  to  resistance. 
During  her  exile  in  France  she  had  much  to  suffer.  Her 

husband's  execution  in  1649  was  a  terrible  blow.  She  brought 
up  her  youngest  child  Henrietta  in  her  own  faith,  but  her  efforts 
to  induce  her  youngest  son,  the  duke  of  Gloucester,  to  take  the 
same  course  only  produced  discomfort  in  the  exiled  family.  The 
story  of  her  marriage  with  her  attached  servant  Lord  Jermyn 
needs  more  confirmation  than  it  has  yet  received  to  be  accepted, 
but  all  the  information  which  has  reached  us  of  her  relations  with 
her  children  points  to  the  estrangement  which  had  grown  up 
between  them.  When  after  the  Restoration  she  returned  to 
England,  she  found,  that  she  had  no  place  in  the  new  world. 

She  received  from  parliament  a  grant  of  £30,000  a  year  in  com- 
pensation for  the  loss  of  her  dower-lands,  and  the  king  added 

a  similar  sum  as  a  pension  from  himself.  In  January  1661  she 
returned  to  France  to  be  present  at  the  marriage  of  her  daughter 
Henrietta  to  the  duke  of  Orleans.  In  July  1662  she  set  out  again 
for  England,  and  took  up  her  residence  once  more  at  Somerset 
House.  Her  health  failed  her,  and  on  the  24th  of  June  1665,  she 
departed  in  search  of  bhe  clearer  air  of  her  native  country.  She 
died  on  the  3ist  of  August  1666,  at  Colombes,  not  far  from  Paris. 

See  I.  A.  Taylor,  The  Life  of  Queen  Henrietta  Maria  (1905). 
HENRY  (Fr.  Henri;  Span.  Enrique;  Ger.  Heinrich;  Mid. 

H.  Ger.  Heinrich  and  Heimrich;  O.H.G.  Haimi-  or  Heimirih, 

i.e.  "  prince,  or  chief  of  the  house,"  from  O.H.G.  heim,  the  Eng. 
home,  and  rih,  Goth,  reiks;  compare  Lat.  rex  "  king  " — "  rich," 
therefore  "  mighty,"  and  so  "  a  ruler."  Compare  Sans,  rddsh 
"  to  shine  forth,  rule,  &c. "  and  mod.  raj  "  rule  "  and  raja, 
"king"),  the  name  of  many  European  sovereigns,  the  more 
important  of  whom  are  noticed  below  in  the  following  order: 
(i)  emperors  and  German  kings;  (2)  kings  of  England;  (3) 
other  kings  in  the  alphabetical  order  of  their  states;  (4)  other 

reigning  princes  in  the  same  order;  (5)  non-reigning  princes; 
(6)  bishops,  nobles,  chroniclers,  &c. 

HENRY  I.  (c.  876-936),  surnamed  the  "  Fowler,"  German  king, 
son  of  Otto  the  Illustrious,  duke  of  Saxony,  grew  to  manhood 
amid  the  disorders  which  witnessed  to  the  decay  of  the  Carolingian 
empire,  and  in  early  life  shared  in  various  campaigns  for  the 
defence  of  Saxony.  He  married  Hatburg,  a  daughter  of  Irwin, 
count  of  Merseburg,  but  as  she  had  taken  the  veil  on  the  death 
of  a  former  husband  this  union  was  declared  illegal  by  the  church , 
and  in  909  he  married  Matilda,  daughter  of  a  Saxon  count  named 
Thiederich,  and  a  reputed  descendant  of  the  hero  Widukind. 

On  his  father's  death  in  912  he  became  duke  of  Saxony,  which  he 
ruled  with  considerable  success,  defending  it  from  the  attacks 
of  the  Slavs  and  resisting  the  claims  of  the  German  king  Conrad  I. 
(sec  SAXONY).  He  afterwards  won  the  esteem  of  Conrad  to  such 
an  extent  that  in  918  the  king  advised  the  nobles  to  make  the 

Saxon  duke  his  successor.  After  Conrad's  death  the  Franks 
and  the  Saxons  met  at  Fritzlar  in  May  919  and  chose  Henry  as 
German  king,  after  which  the  new  king  refused  to  allow  his  election 
to  be  sanctioned  by  the  church.  His  authority,  save  in  Saxony, 
was  merely  nominal;  but  by  negotiation  rather  than  by  warfare 
he  secured  a  recognition  of  his  sovereignty  from  the  Bavarians 
and  the  Swabians.  A  struggle  soon  took  place  between  Henry 
and  Charles  III.,  the  Simple,  king  of  France,  for  the  possession 
of  Lorraine.  In  921  Charles  recognized  Henry  as  king  of  the  East 
Franks,  and  when  in  923  the  French  king  was  taken  prisoner 

by  Herbert,  count  of  Vermandois,  Lorraine  came  under  Henry's 
authority,  and  Giselbert,  who  married  his  daughter  Gerberga, 
was  recognized  as  duke.  Turning  his  attention  to  the  east,  Henry 
reduced  various  Slavonic  tribes  to  subjection,  took  Brennibor, 
the  modern  Brandenburg,  from  the  Hevelli,  and  secured  both 
banks  of  the  Elbe  for  Saxony.  In  923  he  had  bought  a  truce  for 
ten  years  with  the  Hungarians,  by  a  promise  of  tribute,  but  on 
its  expiration  he  gained  a  great  victory  over  these  formidable 
foes  in  March  933.  The  Danes  were  defeated,  and  territory  as  far 
as  the  Eider  secured  for  Germany;  and  the  king  sought  further 
to  extend  his  influence  by  entering  into  relations  with  the  kings 

of  England,  France  and  Burgundy.  He  is  said  to  have  been 
contemplating  a  journey  to  Rome,  when  he  died  at  Memleben  on 
the  2nd  of  July  936,  and  was  buried  at  Quedlinburg.  By  his  first 
wife,  Hatburg,  he  left  a  son,  Thankmar,  who  was  excluded  from 
the  succession  as  illegitimate;  and  by  Matilda  he  left  three  sons, 
the  eldest  of  whom,  Otto  (afterwards  the  emperor  Otto  the  Great), 
succeeded  him,  and  two  daughters.  Henry  was  a  successful 
ruler,  probably  because  he  was  careful  to  undertake  only  such 
enterprises  as  he  was  able  to  carry  through.  Laying  more  stress 
on  his  position  as  duke  of  Saxony  than  king  of  Germany,  he 
conferred  great  benefits  on  his  duchy.  The  founder  of  her  town 
life  and  the  creator  of  her  army,  he  ruled  in  harmony  with  her 
nobles  and  secured  her  frontiers  from  attack.  The  story  that  he 

received  the  surname  of  "  Fowler  "  because  the  nobles,  sent  to 
inform  him  of  his  election  to  the  throne,  found  him  engaged  in 
laying  snares  for  the  birds,  appears  to  be  mythical. 

See  Widukind  of  Corvei,  Res  gestae  Saxonicae,  edited  by  G. 
Waitz  in  the  Monumenta  Germaniae  historica.  Scriptores,  Band 

iii.  (Hanover  and  Berlin,  1826  seq.);  "  Die  Urkunde  des  deutschen 
Konigs  Heinrichs  I.,"  edited  by  T.  von  Sickel  in  the  Monumenta 
Germaniae  historica.  Diplomata  (Hanover,  1879) ;  W.  von  Giese- 
brecht,  Geschichte  der  deutschen  Kaiserzeit,  Bande  i.,  ii.  (Leipzig, 
1881);  G.  Waitz,  Jahrbilcher  des  deutschen  Reichs  unter  Konig 
Heinrich  I.  (Leipzig,  1885);  and  F.  Loher,  Die  deutsche  Politik 
Konig  Heinrich  I.  (Munich,  1857). 

HENRY  II.  (973-1024),  surnamed  the  "  Saint, "  Roman 
emperor,  son  of  Henry  II.,  the  Quarrelsome,  duke  of  Bavaria, 
and  Gisela,  daughter  of  Conrad,  king  of  Burgundy,  or  Aries 

(d.  993),  and  great-grandson  of  the  German  king  Henry  I.,  the 
Fowler,  was  born  on  the  6th  of  May  973.  When  his  father  was 
driven  from  his  duchy  in  976  it  was  intended  that  Henry  should 
take  holy  orders,  and  he  received  the  earlier  part  of  a  good 
education  at  Hildesheim.  This  idea,  however,  was  abandoned 
when  his  father  was  restored  to  Bavaria  in  985;  but  young 
Henry,  whose  education  was  completed  at  Regensburg,  retained 
a  lively  interest  in  ecclesiastical  affairs.  He  became  duke  of 

Bavaria  on  his  father's  death  in  995,  and  appears  to  have 
governed  his  duchy  quietly  and  successfully  for  seven  years. 
He  showed  a  special  regard  for  monastic  reform  and  church 
government,  accompanied  his  kinsman,  the  emperor  Otto  III., 
on  two  occasions  to  Italy,  and  about  1001  married  Kunigunde 
(d.  1037),  daughter  of  Siegfried,  count  of  Luxemburg.  When 
Otto  III.  died  childless  in  1002,  Henry  sought  to  secur;  the 
German  throne,  and  seizing  the  imperial  insignia  made  an 
arrangement  with  Otto  I.,  duke  of  Carinthia.  There  was  con- 

siderable opposition  to  his  claim;  but  one  rival,  Ekkard  I., 
margrave  of  Meissen,  was  murdered,  and,  hurrying  to  Mainz, 
Henry  was  chosen  German  king  by  the  Franks  and  Bavarians 
on  the  7th  of  June  1002,  and  subsequently  crowned  by  Willigis, 
archbishop  of  Mainz,  who  had  been  largely  instrumental  in 
securing  his  election.  Having  ravaged  the  lands  of  another  rival, 
Hermann  II.,  duke  of  Swabia,  Henry  purchased  the  allegiance 
of  the  Thuringians  and  the  Saxons;  and  when  shortly  afterwards 
the  nobles  of  Lorraine  did  homage  and  Hermann  of  Swabia 
submitted,  he  was  generally  recognized  as  king.  Danger  soon 
arose  from  Boleslaus  I.,  the  Great,  king  of  Poland,  who  had 
extended  his  authority  over  Meissen  andLusatia,  seized  Bohemia, 
and  allied  himself  with  some  discontented  German  nobles, 

including  the  king's  brother,  Bruno,  bishop  of  Augsburg.  Henry 
easily  crushed  his  domestic  foes;  but  the  incipient  war  with 
Boleslaus  was  abandoned  in  favour  of  an  expedition  into  Italy, 

where  Arduin,  margrave  of  Ivrea,  had  been  elected  king.  Cross- 
ing the  Alps  Henry  met  with  no  resistance  from  Arduin,  and  in 

May  1004  he  was  chosen  and  crowned  king  of  the  Lombards 
at  Pavia;  but  a  tumult  caused  by  the  presence  of  the  Germans 
soon  arose  in  the  city,  and  having  received  the  homage  of  several 
cities  of  Lombardy  the  king  returned  to  Germany.  He  then 
freed  Bohemia  from  the  rule  of  the  Poles,  led  an  expedition  into 
Friesland,  and  was  successful  in  compelling  Boleslaus  to  sue 
for  peace  in  1005.  A  struggle  with  Baldwin  IV.,  count  of 
Flanders,  in  1006  and  1007  was  followed  by  trouble  with  the 

king's  brothers-in-law,  Dietrich  and  Adalbero  of  Luxemburg, 
who  had  seized  respectively  the  bishopric  of  Metz  and  the 
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archbishopric  of  Trier  (Treves) .  Henry  sought  to  dislodge  them, 
but  aided  by  their  elder  brother  Henry,  who  had  been  made 
duke  of  Bavaria  in  1004,  they  held  their  own  in  a  desultory 
warfare  in  Lorraine.  In  1009,  however,  the  eldest  of  the  three 
brothers  was  deprived  of  Bavaria,  while  Adalbero  had  in  the 
previous  year  given  up  his  claim  to  Trier,  but  Dietrich  retained 
the  bishopric  of  Metz.  The  Polish  war  had  been  renewed  in 
1007,  but  it  was  not  until  1010  that  the  king  was  able  to  take 
a  personal  part  in  these  campaigns.  Meeting  with  indifferent 
success,  he  made  peace  with  Boleslaus  early  in  1013,  when  the 
duke  retained  Lusatia,  but  did  homage  to  Henry  at  Merseburg. 

In  1013  the  king  made  a  second  journey  to  Italy  where  two 
popes  were  contending  for  the  papal  chair,  and  meeting  with 
no  opposition  was  received  with  great  honour  at  Rome.  Having 
recognized  Benedict  VIII.  as  the  rightful  pope,  he  was  crowned 
emperor  on  the  I4th  of  February  1014,  and  soon  returned  to 
Germany  laden  with  treasures  from  Italian  cities.  But  the 
struggle  with  the  Poles  now  broke  out  afresh,  and  in  1015  and 
1017  the  king,  having  obtained  assistance  from  the  heathen 
Liutici,  led  formidable  armies  against  Boleslaus.  During  the 
campaign  of  1017  he  had  as  an  ally  the  grand  duke  of  Russia, 
but  his  troops  suffered  considerable  loss,  and  on  the  3oth  of 
January  1018  he  made  peace  at  Bautzen  with  Boleslaus,  who 
again  retained  Lusatia.  As  early  as  1006  Henry  had  concluded 
a  succession  treaty  with  his  uncle  Rudolph  III.,  the  childless 
king  of  Burgundy,  or  Aries;  but  when  Rudolph  desired  to 

abdicate  in  1016  Henry's  efforts  to  secure  possession  of  the 
territory  were  foiled  by  the  resistance  of  the  nobles.  In  1020 
the  emperor  was  visited  at  Bamberg  by  Pope  Benedict,  in 
response  to  whose  entreaty  for  assistance  against  the  Greeks  of 
southern  Italy  he  crossed  the  Alps  in  1021  for  the  third  and  last 
time.  With  the  aid  of  the  Normans  he  captured  many  fortresses 
and  seriously  crippled  the  power  of  the  Greeks,  but  was  compelled 
by  the  ravages  of  pestilence  among  his  troops  to  return  to 
Germany  in  1022.  It  was  probably  about  this  time  that  Henry 
gave  Benedict  the  diploma  which  ratified  the  gifts  made  by  his 

predecessors'  to  the  papacy.  Spending  his  concluding  years 
in  disputes  over  church  reform  he  died  on  the  i3th  of  July  1024 
at  Grona  near  Gottingen,  and  was  buried  at  Bamberg,  where 
he  had  founded  and  richly  endowed  a  bishopric. 

Henry  was  an  enthusiast  for  church  reform,  and  under  the 
influence  of  his  friend  Odilo,  abbot  of  Cluny,  sought  to  further 
the  principles  of  the  Cluniacs,  and  seconded  the  efforts  of  Benedict 
VIII.  to  prevent  the  marriage  of  the  clergy  and  the  sale  of 
spiritual  dignities.  He  was  energetic  and  capable,  but  except 
in  his  relations  with  the  church  was  not  a  strong  ruler.  But 
though  devoted  to  the  church  and  a  strict  observer  of  religious 
rites,  he  was  by  no  means  the  slave  of  the  clergy.  He  appointed 
bishops  without  the  formality  of  an  election,  and  attacked 
clerical  privileges  although  he  made  clerics  the  representatives 
of  the  imperial  power.  He  held  numerous  diets  and  issued 
frequent  ordinances  for  peace,  but  feuds  among  the  nobles  were 
common,  and  the  frontiers  of  the  empire  were  insecure.  Henry, 
who  was  the  last  emperor  of  the  Saxon  house,  was  the  first  to 

use  the  title  "  King  of  the  Romans.  "  He  died  childless,  and  a 
tradition  of  the  i2th  century  says  he  and  his  wife  took  vows 
of  chastity.  He  was  canonized  in  1146  by  Pope  Eugenius  III. 

See  Adalbold  of  Utrecht,  Vita  Heinrici  II.,  Thietmar  of  Merse- 
burg, Chronicon,  both  in  the  Monumenta  Germaniae  historica. 

Scriptures,  Bande  iii.  and  iv.  (Hanover  and  Berlin,  1826  seq.) ;  W.  von 
Giesebrecht,  Geschichte  der  deutschen  Kaiserzeit  (Leipzig,  1881-1890) ; 
S.  Hirsch,  continued  by  R.  Usinger,  H.  Pabst  and  H.  Bresslau, 
Jahrbucher  des  deutschen  Reichs  unter  Kaiser  Heinrich  II.  (Leipzig, 
1874);  A.  Cohn,  Kaiser  Heinrich  II.  (Halle,  1867);  H.  Zeissberg, 
Die  Kriege  Kaiser  Heinrichs  II.  mil  Boleslaw  I.  von  Polen  (Vienna, 
1868);  and  G.  Matthaei,  Die  Klosterpolitik  Kaiser  Heinrichs  II. 
(Gottingen,  1877). 

HENRY  III.  (1017-1056),  surnamed  the  "Black,"  Roman 
emperor,  only  son  of  the  emperor  Conrad  II.,  and  Gisela,  widow 
of  Ernest  I.,  duke  of  Swabia,  was  born  on  the  28th  of  October 

1017,  designated  as  his  father's  successor  in  1026,  and  crowned 
German  king  at  Aix-la-Chapelle  by  Pilgrim,  archbishop  of 
Cologne,  on  the  I4th  of  April  1028.  In  1027  he  was  appointed 

duke  of  Bavaria,  and  his  early  years  were  mainly  spent  in  this 
country,  where  he  received  an  excellent  education  under  the 
care  of  Bruno,  bishop  of  Augsburg  and,  afterwards,  of  Egilbert, 
bishop  of  Freising.  He  soon  began  to  take  part  in  the  business 
of  the  empire.  In  1032  he  took  part  in  a  campaign  in  Burgundy; 
in  1033  led  an  expedition  against  Ulalrich,  prince  of  the 
Bohemians;  and  in  June  1036  was  married  at  Nijmwegen  to 
Gunhilda,  afterwards  called  Kunigunde,  daughter  of  Canute, 
king  of  Denmark  and  England.  In  1038  he  followed  his  father 
to  Italy,  and  in  the  same  year  the  emperor  formally  handed 
over  to  him  the  kingdom  of  Burgundy,  or  Aries,  and  appointed 
him  duke  of  Swabia.  In  spite  of  the  honours  which  Conrad 
heaped  upon  Henry  the  relations  between  father  and  son  were 

not  uniformly  friendly,  as  Henry  disapproved  of  the  emperor's harsh  treatment  of  some  of  his  allies  and  adherents.  When 

Conrad  died  in  June  1039,  Henry  became  sole  ruler  of  the 
empire,  and  his  authority  was  at  once  recognized  in  all  parts 
of  his  dominions.  Three  of  the  duchies  were  under  his  direct 

rule,  no  rival  appeared  to  contest  his  claim,  and  the  outlying 
parts  of  the  empire,  as  well  as  Germany,  were  practically  free 
from  disorder.  This  peaceful  state  of  affairs  was,  however, 
soon  broken  by  the  ambition  of  Bretislaus,  prince  of  the 
Bohemians,  who  revived  the  idea  of  an  independent  Slavonic 
state,  and  conquered  various  Polish  towns.  Henry  took  up  arms, 
and  having  suffered  two  defeats  in  1040  renewed  the  struggle 
with  a  stronger  force  in  the  following  year,  when  he  compelled 
Bretislaus  to  sue  for  peace  and  to  do  homage  for  Bohemia  at 
Regensburg.  In  1042  he  received  the  homage  of  the  Burgundians 
and  his  attention  was  then  turned  to  the  Hungarians,  who  had 
driven  out  their  king  Peter,  and  set  up  in  his  stead  one  Aba 
Samuel,  or  Ovo,  who  attacked  the  eastern  border  of  Bavaria. 

In  1043  and  the  two  following  years  Henry  crushed  the 
Hungarians,  restored  Peter,  and  brought  Hungary  completely 

under  the  power  of  the  German  king.  In  1038  Queen  Kuni- 
gunde had  died  in  Italy,  and  in  1043  the  king  was  married  at 

Ingelheim  to  Agnes,  daughter  of  William  V.,  duke  of  Guienne, 
a  union  which  drew  him  much  nearer  to  the  reforming  party  in 
the  church.  In  1044  Gothelon  (Gozelo),  duke  of  Lorraine,  died, 

and  some  disturbance  arose  over  Henry's  refusal  to  grant  the 
whole  of  the  duchy  to  his  son  Godfrey,  called  the  Bearded. 
Godfrey  took  up  arms,  but  after  a  short  imprisonment  was 
released  and  confirmed  in  the  possession  of  Upper  Lorraine  in 
1046  which,  however,  he  failed  to  secure.  About  this  time 
Henry  was  invited  to  Italy  where  three  popes  were  contending 
for  power,  and  crossing  the  Alps  with  a  large  army  he  marched 
to  Rome.  Councils  held  at  Sutri  and  at  Rome  having  declared 

the  popes  deposed,  the  king  secured  the  election  of  Suidger, 
bishop  of  Bamberg,  who  took  the  name  of  Clement  II.,  and  by 
this  pontiff  Henry  was  crowned  as  emperor  on  the  25th  of 
December  1046.  He  was  immediately  recognized  by  the  Romans 
as  Patricius,  an  office  which  carried  with  it  at  this  time  the 
right  to  appoint  the  pope.  Supreme  in  church  and  state  alike, 
ruler  of  Germany,  Italy  and  Burgundy,  overlord  of  Hungary 
and  Bohemia,  Henry  occupied  a  commanding  position,  and 
this  time  may  be  regarded  as  marking  the  apogee  of  the  power 
of  the  Roman  empire  of  the  Germans.  The  emperor  assisted 
Pope  Clement  in  his  efforts  to  banish  simony.  He  made  a 
victorious  progress  in  southern  Italy,  where  he  restored  Pandulph 
IV.  to  the  principality  of  Capua,  and  asserted  his  authority 
over  the  Normans  in  Apulia  and  Aversa.  Returning  to  Germany 
in  1047  he  appointed  two  popes,  Damasus  II.  and  Leo  IX., 
in  quick  succession,  and  turned  to  face  a  threatening  combination 
in  the  west  of  the  empire,  where  Godfrey  of  Lorraine  was  again 
in  revolt,  and  with  the  help  of  Baldwin  V.,  count  of  Flanders 
and  Dirk  IV.,  count  of  Holland,  who  had  previously  caused 

trouble  to  Henry,  was  ravaging  the  lands  of  the  emperor's 
representatives  in  Lorraine.  Assisted  by  the  kings  of  England 
and  Denmark,  Henry  succeeded  with  some  difficulty  in  bringing 
the  rebels  to  submission  in  1050.  Godfrey  was  deposed;  but 
Baldwin  soon  found  an  opportunity  for  a  further  revolt,  which 
an  expedition  undertaken  by  the  emperor  in  1054  was  unable 
to  crush. 



HENRY  IV. 

275 

Meanwhile  a  reaction  against  German  influence  had  taken 
place  in  Hungary.  King  Peter  had  been  driven  out  in  1046 
and  his  place  taken  by  Andreas  I.  Inroads  into  Bavaria  followed, 
and  in  1051  and  1052  Henry  led  his  forces  against  the  Hungarians, 
and  after  the  pope  had  vainly  attempted  to  mediate,  peace  was 
made  in  1053.  It  was  quickly  broken,  however,  and  the  emperor, 
occupied  elsewhere,  soon  lost  most  of  his  authority  in  the  east; 
although  in  1054  he  made  peace  between  Brestislav  of  Bohemia 
and  Casimir  I.,  duke  of  the  Poles.  Henry  had  not  lost  sight  of 
affairs  in  Italy  during  these  years,  and  had  received  several 
visits  from  the  pope,  whose  aim  was  to  bring  southern  Italy 
under  his  own  dominion.  Henry  had  sent  military  assistance 
to  Leo,  and  had  handed  over  to  him  the  government  of  the 
principality  of  Benevento  in  return  for  the  bishopric  of  Bamberg. 

But  the  pope's  defeat  by  the  Normans  was  followed  by  his  death. 
Henry  then  nominated  Gebhard,  bishop  of  Eichstadt,  who  took 
the  name  of  Victor  II.,  to  the  vacant  chair,  and  promised  his 
assistance  to  the  reluctant  candidate.  Jn  1055  the  emperor 
went  a  second  time  to  Italy,  where  his  authority  was  threatened 
by  Godfrey  of  Lorraine,  who  had  married  Beatrice,  widow  of 
Boniface  III.,  margrave  of  Tuscany,  and  was  ruling  her  vast 
estates.  Godfrey  fled,  however,  on  the  appearance  of  Henry, 
who  only  remained  a  short  time  in  Italy,  during  which  he  granted 
the  duchy  of  Spoleto  to  Pope  Victor,  and  negotiated  for  an 
attack  upon  the  Normans.  Before  the  journey  to  Italy,  Henry 
had  found  it  necessary  to  depose  Conrad  III.,  duke  of  Bavaria, 

and  to  suppress  a  rising  in  southern  -Germany.  During  his 
absence  Conrad  formed  an  alliance  with  Welf ,  duke  of  Carinthia, 
and  Gebhard  III.,  bishop  of  Regensburg.  A  conspiracy  to  depose 
the  emperor,  support  for  which  was  found  in  Lorraine,  was 
quickly  discovered,  and  Henry,  leaving  Victor  as  his  repre- 

sentative in  Italy,  returned  in  1055  to  Germany  to  receive  the 
submission  of  his  foes.  In  1056,  the  emperor  was  visited  by 
the  pope;  and  on  the  sth  of  October  in  the  same  year  he  died 
at  Bodfeld  and  was  buried  at  Spires.  Henry  was  a  pious  and 

peace-loving  prince,  who  favoured  church  reform,  sought  earnestly 
to  suppress  private  warfare,  and  alone  among  the  early  emperors 
is  said  to  have  been  innocent  of  simony.  Although  under  his 
rule  Germany  enjoyed  considerable  tranquillity,  and  a  period 
of  wealth  and  progress  set  in  for  the  towns,  yet  his  secular  and 
ecclesiastical  policy  showed  signs  of  weakness.  Unable,  or 
unwilling,  seriously  to  curb  the  increasing  power  of  the  church, 
he  alienated  the  sympathies  of  the  nobles  as  a  class,  and  by 
allowing  the  southern  duchies  to  pass  into  other  hands  restored 
a  power  which  true  to  its  traditions  was  not  always  friendly 
to  the  royal  house.  Henry  was  a  patron  of  learning,  a  founder 
of  schools,  and  built  or  completed  cathedrals  at  Spires,  Worms 
and  Mainz. 

The  chief  original  authorities  for  the  life  and  reign  of  Henry 
III.  are  the  Chronicon  of  Herimann  of  Reichenau,  the  Annales 
Sangallenses  majores,  the  Annales  Hildesheimenses ,  all  in  the 
Monumenta  Germaniae  historica.  Scriptores  (Hanover  and  Berlin, 
1826  fol.).  The  best  modern  authorities  are  W.  von  Giesebrecht, 
Geschichte  der  deutschen  Kaiserzeit,  Band  ii.  (Leipzig,  1888) ;  M. 

Perlbach,  "  Die  Kriege  Heinrichs  III.  gegen  Bohmen,"  in  the 
Forschungen  zur  deutschen  Geschichte,  Band  x.  (Gottingen,  1862— 
1886);  E.  Steindorff,  Jahrbucher  des  deutschen  Reichs  unter  Heinrich 

III.  (Leipzig,  1874-1881);  and  F.  Steinhoff,  Das  Konigthum  und 
Kaiserthum  Heinrichs  III.  (Gottingen,  1865). 

HENRY  IV.  (1050-1106),  Roman  emperor,  son  of  the  emperor 
Henry  III.  and  Agnes,  daughter  of  William  V.,  duke  of  Guienne, 
was  born  on  the  nth  of  November  1050,  chosen  German  king 
at  Tribur  in  1053,  and  crowned  at  Aix-la-Chapelle  on  the  I7th 
of  July  1054.  In  1055  he  was  appointed  duke  of  Bavaria, 

and  on  his  father's  death  in  October  1056  inherited  the  kingdoms 
of  Germany,  Italy  and  Burgundy.  These  territories  were 
governed  in  his  name  by  his  mother,  who  was  unable  to  repress 
the  internal  disorder  or  to  take  adequate  measures  for  their 
defence.  Some  opposition  was  soon  aroused,  and  in  1062  Anno, 
archbishop  of  Cologne,  and  others  planned  to  seize  the  person 
of  the  young  king  and  to  deprive  Agnes  of  power.  This  plot 
met  with  complete  success.  Henry,  who  was  at  Kaiserwerth, 
was  persuaded  to  board  a  boat  lying  in  the  Rhine;  it  was 

immediately  unmoored  and  the  king  sprang  into  the  stream,  but 
was  rescued  by  one  of  the  conspirators  and  carried  to  Cologne. 
Agnes  made  no  serious  effort  to  regain  her  control,  and  the 
chief  authority  was  exercised  for  a  time  by  Anno;  but  his  rule 
proved  unpopular,  and  he  was  soon  compelled  to  share  his  power 
with  Adalbert,  archbishop  of  Bremen.  The  education  and 
training  of  Henry  were  supervised  by  Anno,  who  was  called  his 
magister,  while  Adalbert  was  styled  pair  onus;  but  Anno  was 
disliked  by  Henry,  and  during  his  absence  in  Italy  the  chief 

power  passed  into  the  hands  of  Adalbert.  Henry's  education 
seems  to  have  been  neglected,  and  his  wilful  and  headstrong 
nature  was  developed  by  the  conditions  under  which  his  early 
years  were  passed.  In  March  1065  he  was  declared  of  age,  and 
in  the  following  year  a  powerful  coalition  of  ecclesiastical  and 
lay  nobles  brought  about  the  banishment  of  Adalbert  from  court 
and  the  return  of  Anno  to  power.  In  1066  Henry  was  persuaded 
to  marry  Bertha,  daughter  of  Otto,  count  of  Savoy,  to  whom  he 
had  been  betrothed  since  1055.  For  some  time  he  regarded 
his  wife  with  strong  dislike  and  sought  in  vain  for  a  divorce, 
but  after  she  had  borne  him  a  son  in  1071  she  gained  his  affections, 
and  became  his  most  trusted  friend  and  companion. 

In  1069  the  king  took  the  reins  of  government  into  his  own 
hands.  He  recalled  Adalbert  to  court;  led  expeditions  against 
the  Liutici,  and  against  Dedo  or  Dedi  II.,  margrave  of  a  district 
east  of  Saxony;  and  soon  afterwards  quarrelled  with  Rudolph, 
duke  of  Swabia,  and  Berthold,  duke  of  Carinthia.  Much  more 

serious  was  Henry's  struggle  with  Otto  of  Nordheim,  duke  of 
Bavaria.  This  prince,  who  occupied  an  influential  position  in 
Germany,  was  accused  in  1070  by  a  certain  Egino  of  being 
privy  to  a  plot  to  murder  the  king.  It  was  decided  that  a  trial 
by  battle  should  take  place  at  Goslar,  but  when  the  demand 
of  Otto  for  a  safe  conduct  for  himself  and  his  followers,  to  and 
from  the  place  of  meeting,  was  refused,  he  declined  to  appear. 
He  was  thereupon  declared  deposed  in  Bavaria,  and  his  Saxon 
estates  were  plundered.  He  obtained  sufficient  support,  however, 
to  carry  on  a  struggle  with  the  king  in  Saxony  and  Thuringia 
until  1071,  when  he  submitted  at  Halberstadt.  Henry  aroused 
the  hostility  of  the  Thuringians  by  supporting  Siegfried,  arch- 

bishop of  Mainz,  in  his  efforts  to  exact  tithes  from  them;  but 
still  more  formidable  was  the  enmity  of  the  Saxons,  who  had 
several  causes  of  complaint  against  the  king.  He  was  the  son 
of  one  enemy,  Henry  III.,  and  the  friend  of  another,  Adalbert 
of  Bremen.  He  had  ordered  a  restoration  of  all  crown  lands 

in  Saxony  and  had  built  forts  among  this  people,  while  the 
country  was  ravaged  to  supply  the  needs  of  his  courtiers,  and 
its  duke  Magnus  was  a  prisoner  in  his  hands.  All  classes  were 
united  against  him,  and  when  the  struggle  broke  out  in  1073 
the  Thuringians  joined  the  Saxons;  and  the  war,  which  lasted 
with  slight  intermissions  until  1088,  exercised  a  most  potent 

influence  upon  Henry's  fortunes  elsewhere  (see  SAXONY). 
Henry  soon  found  himself  confronted  by  an  abler  and  more 

stubborn  antagonist  than  either  Thuringian  or  Saxon.  In  1073 
Hildebrand  became  pope  as  Gregory  VII.  Two  years  later 
this  great  ecclesiastic  issued  his  memorable  prohibition  of  lay 
investiture,  and  the  blow  then  struck  at  the  secular  power  by 
the  papacy  threatened  seriously  to  undermine  the  imperial 
authority.  Spurred  on  by  his  advisers,  Henry  did  not  refuse  the 
challenge.  Threatened  with  the  papal  ban,  he  summoned  a 
synod  of  German  bishops  which  met  at  Worms  in  January  1076 
and  declared  Gregory  deposed;  and  he  wrote  his  famous  letter 

to  the  pope,  in  which  he  referred  to  him  as  "  not  pope,  but  false 
monk."  The  king  was  at  once  excommunicated.  His  adherents 
gradually  fell  away,  the  Saxons  were  again  in  arms,  and  Otto  of 
Nordheim  succeeded  in  uniting  the  malcontents  of  north  and 
south  Germany.  In  October  1076  an  important  diet  met  at 
Tribur,  and  after  discussing  the  deposition  of  the  king,  decided 
that  he  should  be  judged  by  an  assembly  to  be  held  at  Augsburg 
in  the  following  February  under  the  presidency  of  the  pope.  This 
union  of  the  temporal  and  spiritual  forces  was  too  strong  for  the 
king,  and  he  decided  to  submit. 

Crossing  the  Alps,  Henry  appeared  in  January  1077  as  a 
penitent  before  the  castle  of  Canossa,  where  Gregory  had  taken 
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refuge.  The  story  of  this  famous  occurrence,  which  represents 
the  king  asstandingin  the  courtyard  of  thecastle  for  three  days  in 
the  snow,  clad  as  a  penitent,  and  entreating  to  be  admitted  to  the 

pope's  presence,  is  now  regarded  as  mythical  in  its  details;  but 
there  is  no  doubt  that  the  king  visited  the  castle  at  intervals,  and 
prayed  for  admission  for  three  days  until  the  28th  of  January, 
when  he  was  received  by  Gregory  and  absolved,  after  promising 

to  submit  to  the  pope's  authority  and  to  secure  for  him  a  safe 
journey  to  Germany.  No  historical  incident  has  more  profoundly 
impressed  the  imagination  of  the  Western  world.  It  marked  the 
highest  point  reached  by  papal  authority,  and  presents  a  vivid 

picture  of  the  awe  inspired  during  the  middle  ages  by  the  super- 
natural powers  supposed  to  be  wielded  by  the  church. 

Scorned  by  his  Lombard  allies,  Henry  left  Italy  to  find  that  in 
his  absence  Rudolph,  duke  of  Swabia,  had  been  chosen  German 
king;  and  although  Gregory  had  taken  no  part  in  this  election, 

Henry  sought  to  prevent  the  pope's  journey  to  Germany,  and 
regaining  courage,  tried  to  recover  his  former  position.  Supported 
by  most  of  the  German  bishops  and  by  the  Lombards,  now 
reconciled  to  him,  and  recognized  in  Burgundy,  Bavaria  and 
Franconia,  Henry  (who  at  this  time  is  referred  to  by  Bruno,  the 
author  of  De  hello  Saxonico,  as  exrex)  appeared  stronger  than  his 
rival  Rudolph;  but  the  ensuing  war  was  waged  with  varying 
success.  He  was  beaten  at  Mellrichstadt  in  1078,  and  at 
Flarchheim  in  1080,  but  these  defeats  were  due  rather  to  the 
fierce  hostility  of  the  Saxons,  and  the  military  skill  of  Otto  of 
Nordheim,  than  to  any  general  sympathy  with  Rudolph. 

Gregory's  attitude  remained  neutral,  in  spite  of  appeals  from 
both  sides,  until  March  1080,  when  he  again  excommunicated 
Henry,  but  without  any  serious  effect  on  the  fortunes  of  the  king. 

At  Henry's  initiative,  Gregory  was  declared  deposed  on  three 
occasions,  and  an  anti-pope  was  elected  in  the  person  of  Wibert, 
archbishop  of  Ravenna,  who  took  the  name  of  Clement  III. 

The  death  of  Rudolph  in  October  1080,  and  a  consequent  lull  in 
the  war,  enabled  the  king  to  go  to  Italy  early  in  1081.  He  found 
considerable  support  in  Lombardy;  placed  Matilda,  marchioness 
of  Tuscany,  the  faithful  friend  of  Gregory,  under  the  imperial 
ban;  took  the  Lombard  crown  at  Pavia;  and  secured  the 
recognition  of  Clement  by  a  council.  Marching  to  Rome,  he 
undertook  the  siege  of  the  city,  but  was  soon  compelled  to  retire 
to  Tuscany,  where  he  granted  privileges  to  various  cities,  and 
obtained  monetary  assistance  from  a  new  ally,  the  eastern 
emperor,  Alexius  I.  A  second  and  equally  unsuccessful  attack 
on  Rome  was  followed  by  a  war  of  devastation  in  northern  Italy 
with  the  adherents  of  Matilda;  and  towards  the  end  of  1082  the 
king  made  a  third  attack  on  Rome.  After  a  siege  of  seven  months 
the  Leonine  city  fell  into  his  hands.  A  treaty  was  concluded 
with  the  Romans,  who  agreed  that  the  quarrel  between  king  and 

pope  should  be  decided  by  a  synod,  and  secretly  bound  them- 
selves to  induce  Gregory  to  crown  Henry  as  emperor,  or  to  choose 

another  pope.  Gregory,  however,  shut  up  in  the  castle  of  St 
Angelo,  would  hear  of  no  compromise;  the  synod  was  a  failure, 

as  Henry  prevented  the  attendance  of  many  of  the  pope's 
supporters;  and  the  king,  in  pursuance  of  his  treaty  with 
Alexius,  marched  against  the  Normans.  The  Romans  soon  fell 
away  from  their  allegiance  to  the  pope;  and,  recalled  to  the  city, 
Henry  entered  Rome  in  March  1084,  after  which  Gregory  was 
declared  deposed  and  Clement  was  recognized  by  the  Romans. 
On  the  3ist  of  March  1084  Henry  was  crowned  emperor  by 
Clement,  and  received  the  patrician  authority.  His  next  step 
was  to  attack  the  fortresses  still  in  the  hands  of  Gregory.  The 
pope  was  saved  by  the  advance  of  Robert  Guiscard,  duke  of 
Apulia,  with  a  large  force,  which  compelled  Henry  to  return 
to  Germany. 

Meanwhile  the  German  rebels  had  chosen  a  fresh  anti-king, 

Hermann,  count  of  Luxemburg,  whom  Henry's  supporters  had 
already  driven  to  his  last  line  of  defence  in  Saxony.  During  the 
campaign  of  1086  Henry  was  defeated  near  Wurzburg,  but  in 
1088  Hermann  abandoned  the  struggle  and  the  emperor  was 
generally  recognized  in  Saxony,  to  which  country  he  showed 

considerable  clemency.  Although  Henry's  power  was  in  the 
ascendent,  a  few  powerful  nobles  adhered  to  the  cause  of  Gregory's 

successor,  Urban  II.  Among  them  was  Welf,  son  of  Welf  I.,  the 
deposed  duke  of  Bavaria,  whose  marriage  with  Matilda  of 
Tuscany  rendered  him  too  formidable  to  be  neglected.  The 
emperor  accordingly  returned  to  Italy  in  1090,  where  Mantua 
and  Milan  were  taken,  and  Pope  Clement  was  restored  to  Rome. 

Henry's  communications  with  Germany  were,  however,threatened 
by  a  league  of  the  Lombard  cities,  and  his  anxieties  were  soon 
augmented  by  domestic  troubles. 

Henry's  first  wife  had  died  in  1087,  and  in  1089  he  had  married 
a  Russian  princess,  Praxedis,  afterwards  called  Adelaide.  Her 
conduct  soon  aroused  his  suspicions,  and  his  own  eldest  son, 
Conrad,  who  had  been  crowned  German  king  in  1087,  was  thought 
to  be  a  partner  in  her  guilt.  Escaping  from  prison,  Adelaide  fled 

to  Henry's  enemies  and  brought  grave  charges  against  her 
husband;  while  the  papal  party  induced  Conrad  to  desert  his 
father  and  to  be  crowned  king  of  Italy  at  Monza  in  1093. 
Crushed  by  this  blow,  Henry  remained  almost  helpless  and 
inactive  in  northern  Italy  for  five  years,  until  1097,  when  having 
lost  every  shred  of  authority  in  that  country,  he  returned  to 
Germany,  where  his  position  was  stronger  than  ever.  Welf  had 
submitted, had  forsaken  the  cause  of  Matilda  and  had  been  restored 
to  Bavaria,  and  in  1098  the  diet  assembled  at  Mainz  declared 

Conrad  deposed,  and  chose  the  emperor's  second  son,  Henry, 
afterwards  the  emperor  Henry  V.,  as  German  king.  The  crusade 
of  1096  had  freed  Germany  from  many  turbulent  spirits,  and  the 
emperor,  meeting  with  some  success  in  his  efforts  to  restore  order, 
could  afford  to  ignore  his  repeated  excommunication.  A  success- 

ful campaign  in  Flanders  was  followed  in  1 103  by  a  diet  at  Mainz, 
where  serious  efforts  were  made  to  restore  peace,  and  Henry 
himself  promised  to  go  on  crusade.  But  this  plan  was  shattered 
by  the  revolt  of  the  younger  Henry  in  1104,  who,  encouraged  by 
the  adherents  of  the  pope,  declared  he  owed  no  allegiance  to  an 
excommunicated  father.  Saxony  and  Thuringia  were  soon  in 
arms,  the  bishops  held  mainly  to  the  younger  Henry,  while  the 
emperor  was  supported  by  the  towns.  A  desultory  warfare  was 
unfavourable,  however,  to  the  emperor,  who,  deceived  by  false 
promises,  became  a  prisoner  in  the  hands  of  his  son  in  1 105.  The 
diet  met  at  Mainz  inDecember,when  he  was  compelled  to  abdicate; 
but  contrary  to  the  conditions,  he  was  detained  at  Ingelheim  and 
denied  his  freedom.  Escaping  to  Cologne,  he  found  considerable 
support  in  the  lower  Rhineland;  he  entered  into  negotiations  with 
England,  France  and  Denmark,  and  was  engaged  in  collecting  an 
army  when  he  died  at  Liege  on  the  7th  of  August  1 106.  His  body 
was  buried  by  the  bishop  of  Liege  with  suitable  ceremony,  but  by 
command  of  the  papal  legate  it  was  unearthed,  taken  to  Spires, 
and  placed  in  an  unconsecrated  chapel.  After  being  released  from 
the  sentence  of  excommunication  the  remains  were  buried  in 

the  cathedral  of  Spires  in  August  mi. 
Henry  IV.  was  very  licentious  and  in  his  early  years  was 

careless  and  self-willed,  but  better  qualities  were  developed  in 
his  later  life.  He  displayed  much  diplomatic  ability,  and  his 
abasement  at  Canossa  may  fairly  be  regarded  as  a  move  of  policy 

to  weaken  the  pope's  position  at  the  cost  of  a  personal  humiliation 
to  himself.  He  was  always  regarded  as  a  friend  of  the  lower 
orders,  was  capable  of  generosity  and  gratitude,  and  showed 
considerable  military  skill.  Unfortunate  in  the  time  in  which 
he  lived,  and  in  the  troubles  with  which  he  had  to  contend,  he 
holds  an  honourable  position  in  history  as  a  monarch  who  resisted 
the  excessive  pretensions  both  of  the  papacy  and  of  the  ambitious 
feudal  lords  of  Germany. 

The  authorities  for  the  life  and  reign  of  Henry  are  Lambert  of 
Hersfeld,  Annales;  Bernold  of  Reichenau,  Chronicon;  Ekkehard  of 
Aura,  Chronicon;  and  Bruno,  De  hello  Saxonico,  which  gives  several 
of  the  more  important  letters  that  passed  between  Henry  and 
Gregory  VII.  These  are  all  found  in  the  Monumenta  Germaniae 
histories..  Scriptores,  Bande  v.  and  vi.  (Hanover  and  Berlin,  1826- 
1892).  There  is  an  anonymous  Vita  Heinrici  IV.,  edited  by  W. 
Wattenbach  (Hanover,  1876).  The  best  modern  authorities  are: 
G.  Meyer  von  Knonau,  Jahrbucher  des  deutschen  Reiches  unter 
Heinrich  IV.  (Leipzig,  1890);  H.  Floto,  Kaiser  Heinrich  IV.  und 
sein  Zeitalter  (Stuttgart,  1855);  E.  Kilian,  Itinerar  Kaiser  Heinrichs 

IV.  (Karlsruhe,  1886);  K.  W.  Nitzsch,  "  Das  deutsche  Reich  und 
Heinrich  IV.,"  in  the  Historische  Zeitschrift,  Band  xlv.  (Munich, 
1859);  H.  Ulmann,  Zum  VerstdnJniss  der  sachsischen  Erhebung 
gegen  Heinrich  IV.  (Hanover,  1886),  W.  von  Giesebrecht,  Geschichte 
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der  deutschen  Kaiserzeit  (Leipzig,  1881-1890);  B.  Gebhardt,  Hand- 
buch  der  deutschen  Geschichle  (Berlin,  1901).  For  a  list  of  other 
works,  especially  those  on  the  relations  between  Henry  and  Gregory, 
see  Dahlmann-Waitz,  Quellenkunde  der  deutschen  Geschichte  (Got- 

tingen,  1894).  (A.  W.  H.*) 

HENRY  V.  (1081-1125),  Roman  emperor,  son  of  the  emperor 
Henry  IV.,  was  born  on  the  8th  of  January  1081,  and  after 
the  revolt  and  deposition  of  his  elder  brother,  the  German  king 
Conrad  (d.  noi),  was  chosen  as  his  successor  in  1098.  He 
promised  to  take  no  part  in  the  business  of  the  Empire  during 
his  fathei's  lifetime,  and  was  crowned  at  Aix-la-Chapelle  on 
the  6th  of  January  1099.  In  spite  of  his  oath  Henry  was  induced 

by  his  father's  enemies  to  revolt  in  1 104,  and  some  of  the  princes 
did  homage  to  him  at  Mainz  in  January  1106.  In  August  of  the 
same  year  the  elder  Henry  died,  when  his  son  became  sole  ruler 
of  the  Empire.  Order  was  soon  restored  in  Germany,  the  citizens 
of  Cologne  were  punished  by  a  fine,  and  an  expedition  against 
Robert  II.,  count  of  Flanders,  brought  this  rebel  to  his  knees. 
In  1107  a  campaign,  which  was  only  partially  successful,  was 
undertaken  to  restore  Bofiwoj  II.  to  the  dukedom  of  Bohemia, 
and  in  the  year  following  the  king  led  his  forces  into  Hungary, 
where  he  failed  to  take  Pressburg.  In  1109  he  was  unable  to 
compel  the  Poles  to  renew  their  accustomed  tribute,  but  in 
i  no  he  succeeded  in  securing  the  dukedom  of  Bohemia  for 
Ladislaus  I. 

The  main  interest  of  Henry's  reign  centres  in  the  controversy 
over  lay  investiture,  which  had  caused  a  serious  dispute  during 
the  previous  reign.  The  papal  party  who  had  supported  Henry 
in  his  resistance  to  his  father  hoped  he  would  assent  to  the 
decrees  of  the  pope,  which  had  been  renewed  by  Paschal  II.  at 
the  synod  of  Guastalla  in  1106.  The  king,  however,  continued 
to  invest  the  bishops,  but  wished  the  pope  to  hold  a  council  in 
Germany  to  settle  the  question.  Paschal  after  some  hesitation 
preferred  France  to  Germany,  and,  after  holding  a  council  at 
Troyes,  renewed  his  prohibition  of  lay  investiture.  The  matter 
slumbered  until  mo,  when,  negotiations  between  king  and  pope 
having  failed,  Paschal  renewed  his  decrees  and  Henry  went  to 
Italy  with  a  large  army.  The  strength  of  his  forces  helped  him  to 
secure  general  recognition  in  Lombardy ,  and  at  Sutri  he  concluded 
an  arrangement  with  Paschal  by  which  he  renounced  the  right 
of  investiture  in  return  for  a  promise  of  coronation,  and  the 
restoration  to  the  Empire  of  all  lands  given  by  kings,  or  emperors, 
to  the  German  church  since  the  time  of  Charlemagne.  It  was  a 
treaty  impossible  to  execute,  and  Henry,  whose  consent  to  it 
is  said  to  have  been  conditional  on  its  acceptance  by  the  princes 
and  bishops  of  Germany,  probably  foresaw  that  it  would  occasion 
a  breach  between  the  German  clergy  and  the  pope.  Having 
entered  Rome  and  sworn  the  usual  oaths,  the  king  presented 

himself  at  St  Peter's  on  the  i2th  of  February  nn  for  his 
coronation  and  the  ratification  of  the  treaty.  The  words  com- 

manding the  clergy  to  restore  the  fiefs  of  the  crown  to  Henry 
were  read  amid  a  tumult  of  indignation,  whereupon  the  pope 
refused  to  crown  the  king,  who  in  return  declined  to  hand  over 
his  renunciation  of  the  right  of  investiture.  Paschal  was  seized 

by  Henry's  soldiers  and,  in  the  general  disorder  into  which  the 
city  was  thrown,  an  attempt  to  liberate  the  pontiff  was  thwarted 
in  a  struggle  during  which  the  king  himself  was  wounded.  Henry 

then  left  the  city  carrying  the  pope  with  him;  and  Paschal's  failure 
to  obtain  assistance  drew  from  him  a  confirmation  of  the  king's 
right  of  investiture  and  a  promise  to  crown  him  emperor.  The 
coronation  ceremony  accordingly  took  place  on  the  i$th  of 
April  nn,  after  which  the  emperor  returned  to  Germany, 
where  he  sought  to  strengthen  his  power  by  granting  privileges 
to  the  inhabitants  of  the  region  of  the  upper  Rhine. 

In  1 1 12  Lothair,  duke  of  Saxony,  rose  in  arms  against  Henry, 
but  was  easily  quelled.  In  1113,  however, a  quarrel  over  the 
succession  to  the  counties  of  Weimar  and  Orlamiinde  gave 
occasion  for  a  fresh  outbreak  on  the  part  of  Lothair,  whose  troops 
were  defeated  at  Warnstadt,  after  which  the  duke  was  pardoned. 
Having  been  married  at  Mainz  on  the  yth  of  January  1114  to 
Matilda,  or  Maud,  daughter  of  Henry  I.,  king  of  England,  the 
emperor  was  confronted  with  a  further  rising,  initiated  by  the 

citizens  of  Cologne,  who  were  soon  joined  by  the  Saxons  and 
others.  Henry  failed  to  take  Cologne,  his  forces  were  defeated 
at  Welfesholz  on  the  nth  of  February  1115,  and  complications 
in  Italy  compelled  him  to  leave  Germany  to  the  care  of  Frederick 
II.  of  Hohenstaufen,  duke  of  Swabia,  and  his  brother  Conrad, 
afterwards  the  German  king  Conrad  III.  After  the  departure 
of  Henry  from  Rome  in  nn  a  council  had  declared  the  privilege 
of  lay  investiture,  which  had  been  extorted  from  Paschal,  to 
be  invalid,  and  Guido,  archbishop  of  Vienne,  excommunicated 
the  emperor  and  called  upon  the  pope  to  ratify  this  sentence. 
Paschal,  however,  refused  to  take  so  extreme  a  step;  and  the 
quarrel  entered  upon  a  new  stage  in  1 1 1 5  when  Matilda,  daughter 
and  heiress  of  Boniface,  margrave  of  Tuscany,  died  leaving  her 
vast  estates  to  the  papacy.  Crossing  the  Alps  in  1116  Henry 
won  the  support  of  town  and  noble  by  privileges  to  the  one  and 

presents  to  the  other,  took  possession  of  Matilda's  lands,  and  was 
gladly  received  in  Rome.  By  this  time  Paschal  had  withdrawn 
his  consent  to  lay  investiture  and  the  excommunication  had  been 
published  in  Rome;  but  the  pope  was  compelled  to  fly  from  the 
city.  Some  of  the  cardinals  withstood  the  emperor,  but  by 
means  of  bribes  he  broke  down  the  opposition,  and  was  crowned 
a  second  time  by  Burdinas,  archbishop  of  Braga.  Meanwhile 

the  defeat  at  Welfesholz  had  given  heart  to  Henry's  enemies; 
many  of  his  supporters,  especially  among  the  bishops,  fell  away; 
the  excommunication  was  published  at  Cologne,  and  the  pope, 
with  the  assistance  of  the  Normans,  began  to  make  war.  In 
January  1118  Paschal  died  and  was  succeeded  by  Gelasius  II. 
The  emperor  immediately  returned  from  northern  Italy  to  Rome. 
But  as  the  new  pope  escaped  from  the  city,  Henry,  despairing 
of  making  a  treaty,  secured  the  election  of  an  antipope  who  took 
the  name  of  Gregory  VIII.,  and  who  was  left  in  possession  of 
Rome  when  the  emperor  returned  across  the  Alps  in  1118. 
The  opposition  in  Germany  was  gradually  crushed  and  a  general 
peace  declared  at  Tribur,  while  the  desire  for  a  settlement  of 
the  investiture  dispute  was  growing.  Negotiations,  begun  at 
Wurzburg,  were  continued  at  Worms,  where  the  new  pope, 
Calixtus  II.,  was  represented  by  Caidinal  Lambert,  bishop  of 
Ostia.  In  the  concordat  of  Worms,  signed  in  September  1122,. 
Henry  renounced  the  right  of  investiture  with  ring  and  crozier, 
recognized  the  freedom  of  election  of  the  clergy  and  promised 
to  restore  all  church  property.  The  pope  agreed  to  allow  elections 

to  take  place  in  presence  of  the  imperial  envoys,  and  the  investi- 
ture with  the  sceptre  to  be  granted  by  the  emperor  as  a  symbol 

that  the  estates  of  the  church  were  held  under  the  crown.  Henry, 
who  had  been  solemnly  excommunicated  at  Reims  by  Calixtus 
in  October  1119,  was  received  again  into  the  communion  of  the 
church,  after  he  had  abandoned  his  nominee,  Gregory,  to  defeat 

and  banishment.  The  emperor's  concluding  years  were  occupied 
with  a  campaign  in  Holland,  and  with  a  quarrel  over  the  succes- 

sion to  the  margraviate  of  Meissen,  two  disputes  in  which  his 
enemies  were  aided  by  Lothair  of  Saxony.  In  1124  he  led  an 
expedition  against  King  Louis  VI.  of  France,  turned  his  arms 
against  the  citizens  of  Worms,  and  on  the  23rd  of  May  1125 
died  at  Utrecht  and  was  buried  at  Spires.  Having  no  children, 

he  left  his  possessions  to  his  nephew,  Frederick  II.  of  Hohen- 
staufen, duke  of  Swabia,  and  on  his  death  the  line  of  Franconian, 

or  Salian,  emperors  became  extinct. 
The  character  of  Henry  is  unattractive.  His  love  of  power 

was  inordinate;  he  was  wanting  in  generosity,  and  he  did  not 
shrink  from  treachery  in  pursuing  his  ends. 

The  chief  authority  for  the  life  and  reign  of  Henry  V.  is  Ekkehard 
of  Aura,  Chronicon,  edited  by  G.  Waitz  in  the  Monumenta 
Germaniae  hisiorica.  Scriptores,  Band  vi.  (Hanover  and  Berlin, 
1826-1892).  See  also  W.  von  Giesebrecht,  Geschichte  der  deutschen 
Kaiserzeit,  Band  iii.  (Leipzig,  1881-1890);  L.  von  Ranke,  Welt- 
geschichte,  pt.  vii.  (Leipzig,  1886);  M.  Manitius,  Deutsche  Geschichte 
(Stuttgart,  1889);  G.  Meyer  von  Knonau,  Jahrbucher  des  deutschen Reiches  unter  Heinrich  IV.  und  Heinrich  V.  (Leipzig,  1890);  E. 
Gervais,  Politische  Geschichte  Deutschlands  unter  der  Regierung  der 
Kaiser  Heinrich  V.  und  Lothar  III.  (Leipzig,  1841-1842) ;  G.  Peiser, 
Der  deutsche  Investiturstreit  unter  Kaiser  Heinrich  V.  (Berlin,  1883); 

C.  Stutzer,  "  Zur  Kritik  der  Investiturverhandlungen  im  Jahre 
1119,"  in  the  Forschungen  zur  deutschen  Geschichte,  Band  xviii. 

(Gottingen,  1862-1886);  T.  von  Sickel  and  H.  Bresslau,  "Die 
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kaiserliche  Ausfertigung  des  Wormser  Konkordats,"  in  the  Mitthei- 
lungen  des  Instituts  fiir  osterreichische  Geschichtsforschung  (Innsbruck, 
1880);  B.  Gebhardt,  Handbuch  der  deutschen  Geschichte,  Band  i. 
(Berlin,  1901),  and  E.  Bernheim,  Zur  Geschichte  des  Wormser 
Konkordats  (Gottingen,  1878). 

HENRY  VI.  (1165-1197),  Roman  emperor,'son  of  the  emperor 
Frederick  I.  and  Beatrix,  daughter  of  Renaud  III.,  count  of 
upper  Burgundy,  was  born  at  Nijmwegen,  and  educated  under 
the  care  of  Conrad  of  Querfurt,  afterwards  bishop  of  Hildesheim 
and  Wiirzburg.  Chosen  German  king,  or  king  of  the  Romans, 
at  Bamberg  in  June  1169,  he  was  crowned  at  Aix-la-Chapelle 
on  the  isth  of  August  1169,  invested  with  lands  in  Germany 
in  1179,  and  at  Whitsuntide  1184  his  knighthood  was  celebrated 
in  the  most  magnificent  manner  at  Mainz.  Frederick  was  anxious 
to  associate  his  son  with  himself  in  the  government  of  the  empire, 
and  when  he  left  Germany  in  1184  Henry  remained  behind  as 
regent,  while  his  father  sought  to  procure  his  coronation  from 
Pope  Lucius  III.  The  pope  was  hesitating  when  he  heard  that 
the  emperor  had  arranged  a  marriage  between  Henry  and 
Constance,  daughter  of  the  late  king  of  Sicily,  Roger  I.,  and  aunt 
and  heiress  of  the  reigning  king,  William  II.;  and  this  step, 
which  threatened  to  unite  Sicily  with  Germany,  decided  him  to 
refuse  the  proposal.  This  marriage  took  place  at  Milan  on  the 
27th  of  January  1186,  and  soon  afterwards  Henry  was  crowned 
king  of  Italy.  The  claim  of  Henry  and  his  wife  on  Sicily  was 
recognized  by  the  barons  of  that  kingdom;  and  having  been 
recognized  by  the  pope  as  Roman  emperor  elect,  Henry  returned 
to  Germany,  and  was  again  appointed  regent  when  Frederick 
set  out  on  crusade  in  May  1 189.  His  attempts  to  bring  peace  to 
Germany  were  interrupted  by  the  return  of  Henry  the  Lion, 
duke  of  Saxony,  in  October  1189,  and  a  campaign  against  him 
was  followed  by  a  peace  made  at  Fulda  in  July  1190. 

Henry's  desire  to  make  this  peace  was  due  to  the  death  of 
William  of  Sicily,  which  was  soon  followed  by  that  of  the  emperor 

Frederick.  Germany  and  Italy  alike  seemed  to  need  the  king's 
presence,  but  for  him,  like  all  the  Hohenstaufen,  Italy  had  the 
greater  charm,  and  having  obtained  a  promise  of  his  coronation 
from  Pope  Clement  III.  he  crossed  the  Alps  in  the  winter  of 
1 190.  He  purchased  the  support  of  the  cities  of  northern  Italy, 
but  on  reaching  Rome  he  found  Clement  was  dead  and  his 
successor,  Celestine  III.,  disinclined  to  carry  out  the  engagement 
of  his  predecessor.  The  strength  of  the  German  army  and  a 
treaty  made  between  the  king  and  the  Romans  induced  him, 
however,  to  crown  Henry  as  emperor  on  the  I4th  of  April  1191. 

The  aid  of  the  Romans  had  been  purchased  by  the  king's  promise 
to  place  in  their  possession  the  city  of  Tusculum,  which  they  had 
attacked  in  vain  for  three  years.  After  the  ceremony  the 
emperor  fulfilled  this  contract,  when  the  city  was  destroyed  and 
many  of  the  inhabitants  massacred.  Meanwhile  a  party  in  Sicily 
had  chosen  Tancred,  an  illegitimate  son  of  Roger,  son  of  King 
Roger  II.,  as  their  king,  and  he  had  already  won  considerable 
authority  and  was  favoured  by  the  pope.  Leaving  Rome  Henry 
met  with  no  resistance  until  he  reached  Naples,  which  he  was 
unable  to  take,  as  the  ravages  of  fever  and  threatening  news 
from  Germany,  where  his  death  was  reported,  compelled  him  to 
raise  the  siege.  In  December  1191  he  returned  to  Germany. 
Disorder  was  general  and  a  variety  of  reasons  induced  both  the 
Welfs  and  their  earlier  opponents  to  join  in  a  general  league 
against  the  emperor.  Vacancies  in  various  bishoprics  added  to 

the  confusion,  and  Henry's  enemies  gained  in  numbers  and 
strength  when  it  was  suspected  that  he  was  implicated  in  the 
murder  of  Albert,  bishop  of  Li6ge.  Henry  acted  energetically 
in  fighting  this  formidable  combination,  but  his  salvation  came 
from  the  captivity  of  Richard  I.,  king  of  England,  and  the  skill 
with  which  he  used  this  event  to  make  peace  with  his  foes;  and, 
when  Henry  the  Lion  came  to  terms  in  March  1194,  order  was 
restored  to  Germany. 

In  the  following  May,  Henry  made  his  second  expedition  to 
Italy,  where  Pope  Celestine  had  definitely  espoused  the  cause  of 
Tancred.  The  ransom  received  from  Richard  enabled  him  to 

equip  a  large  army,  and  aided  by  a  fleet  fitted  out  by  Genoa  and 
Pisa  he  soon  secured  a  complete  mastery  over  the  Italian  main- 

land. When  he  reached  Sicily  he  found  Tancred  dead,  and, 
meeting  with  very  little  resistance,  he  entered  Palermo,  where 
he  was  crowned  king  on  Christmas  day  1194.  A  stay  of  a  few 

months'  duration  enabled  Henry_to  settle  the  affairs  of  the 
kingdom;  and  leaving  his  wife,  Constance,  as  regent,  and 
appointing  many  Germans  to  positions  of  influence,  he  returned 
to  Germany  in  June  1195. 

Having  established  his  position  in  Germany  and  Italy,  Henry 
began  to  cherish  ideas  of  universal  empire.  Richard  of  England 
had  already  owned  his  supremacy,  and  declaring  he  would 
compel  the  king  of  France  to  do  the  same  Henry  sought  to  stir 
up  strife  between  France  and  England.  Nor  did  the  Spanish 
kingdoms  escape  his  notice.  Tunis  and  Tripoli  were  claimed, 
and  when  the  eastern  emperor,  Isaac  Angelus,  asked  his  help, 
he  demanded  in  return  the  cession  of  the  Balkan  peninsula. 
The  kings  of  Cyprus  and  Armenia  asked  for  investiture  at  his 
hands;  and  in  general  Henry,  in  the  words  of  a  Byzantine 

chronicler,  put  forward  his  demands  as  "  the  lord  of  all  lords, 
the  king  of  all  kings."  To  complete  this  scheme  two  steps  were 
necessary,  a  reconciliation  with  the  pope  and  the  recognition  of 
his  young  son,  Frederick,  as  his  successor  in  the  Empire.  The 
first  was  easily  accomplished;  the  second  was  more  difficult. 
After  attempting  to  suppress  the  renewed  disorder  in  Germany, 
Henry  met  the  princes  at  Worms  in  December  1195  and  put  his 
proposal  before  them.  In  spite  of  promises  they  disliked  the 
suggestion  as  tending  to  draw  them  into  Sicilian  troubles,  and 

avoided  the  emperor's  displeasure  by  postponing  their  answer. 
By  threats  or  negotiations,  however,  Henry  won  the  consent  of 
about  fifty  princes;  but  though  the  diet  which  met  at  Wiirzburg 
in  April  1196  agreed  to  the  scheme,  the  vigorous  opposition  of 
Adolph,  archbishop  of  Cologne,  and  others  rendered  it  inopera- 

tive. In  June  1196  Henry  went  again  to  Italy,  sought  vainly 
to  restore  order  in  the  north,  and  tried  to  persuade  the  pope  to 
crown  his  son  who  had  been  chosen  king  of  the  Romans  at 
Frankfort.  Celestine,  who  had  many  causes  of  complaint  against 
the  emperor  and  his  vassals,  refused.  The  emperor  then  went 
to  the  south,  where  the  oppression  of  his  German  officials  had 
caused  an  insurrection,  which  was  put  down  with  terrible  cruelty. 
At  Messina  on  the  28th  of  September  1197  Henry  died  from 
a  cold  caught  whilst  hunting,  and  was  buried  at  Palermo. 
He  was  a  man  of  small  frame  and  delicate  constitution,  but 
possessed  considerable  mental  gifts  and  was  skilled  in  knightly 
exercises.  His  ambition  was  immense,  and  to  attain  his 
ends  he  often  resorted  deliberately  to  cruelty  and  treachery. 
His  chief  recreation  was  hunting,  and  he  also  found  pleasure 
in  the  society  of  the  Minnesingers  and  in  writing  poems, 

which  appear  in  F.  H.  von  der  Hagen's  Minnesinger  (Leipzig, 
1838).  He  left  an  only  son  Frederick,  afterwards  the  emperor 
Frederick  II. 

The  chief  authorities  for  the  life  and  reign  of  Henry  VI.  are  Otto  of 
Freising,  Chronicon,  continued  by  Otto  of  St.  Blasius;  Godfrey  of 
Viterbo,  Gesta  Friderici  I.  and  Gesta  Heinrici  VI.;  Giselbert  of 

Mons,  Chronicon  Hanoniense,  all  of  which  appear  in  the  Monu- 
menta  Germaniae  historica.  Scriptores,  Bande  xx.,  xxi.,  xxii. 
(Hanover  and  Berlin,  1826-1892),  and  the  various  annals  of  the  time. 

The  best  modern  authorities  are:  W.  von  Giesebrecht,  Geschichte 
der  deutschen  Kaiserzeit,  Band  iv.  (Brunswick,  1877);  T.  Toeche, 
Kaiser  Heinrich  VI.  (Leipzig,  1867);  H.  Bloch,  Forschungen  zur 
Politik  Kaiser  Heinrichs  VI.  (Berlin,  1892),  and  K.  A.  Kneller, 
Des  Richard  Lowenherz  deutsche  Gefangenschaft  (Freiburg,  1893). 

HENRY  VII.  (c.  1269-1313),  Roman  emperor,  son  of  Henry 
III.,  count  of  Luxemburg,  was  knighted  by  Philip  IV.,  king  of 
France,  and  passed  his  early  days  under  French  influences, 
while  the  French  language  was  his  mother-tongue.  His  father 
was  killed  in  battle  in  1 288,  and  Henry  ruled  his  tiny  inheritance 
with  justice  and  prudence,  but  came  into  collision  with  the 
citizens  of  Trier  over  a  question  of  tolls.  In  1292  he  married 
Margaret  (d.  1311),  daughter  of  John  I.,  duke  of  Brabant,  and 
after  the  death  of  the  German  king,  Albert  I.,  he  was  elected  to 
the  vacant  throne  on  the  27th  of  November  1308.  Recognized 

at  once  by  the  German  princes  and  by  Pope  Clement  V.,  the  aspira- 
tions of  the  new  king  turned  to  Italy,  where  he  hoped  by  restoring 

the  imperial  authority  to  prepare  the  way  for  the  conquest  of 
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the  Holy  Land.     Meanwhile  he  strove  to  secure  his  position  in 

Germany.    The   Rhenish   archbishops   were   pacified   by   the 

restoration  of  the  Rhine  tolls,  negotiations  were  begun  with 

Philip  IV.,  king  of  France,  and  with  Robert,  king  of  Naples, 
and  the  Habsburgs  were  confirmed  in  their  possessions.    At 

this  time  Bohemia  was  ruled  by  Henry  V.,  duke  of  Carinthia, 

but  the  terrible  disorder  which  prevailed  induced  some  of  the 

Bohemians  to  offer  the  crown,  together  with  the  hand  of  Elizabeth, 

daughter  of  the  late  king  Wenceslas  II.,  to  John,  the  son  of  the 

German  king.     Henry  accepted  the  offer,  and  in  August  1310 

John  was  invested  with  Bohemia  and  his  marriage  was  cele- 
brated.    Before    John's    coronation   at   Prague,    however,   in 

February  1311,  Henry  had  crossed  the  Alps.     His  hopes  of  re- 
uniting Germany  and  Italy  and  of  restoring  the  empire  of  the 

Hohenstaufen  were  flattered  by  an  appeal  from  the  Ghibellines 

to  come  to  their  assistance,  and  by  the  fact  that  many  Italians, 

sharing  the  sentiments  expressed  by  Dante  in  his  De  Monarchia, 

looked  eagerly  for  a  restoration  of  the  imperial  authority.     In 

October  1310  he  reached  Turin  where,  on  receiving  the  homage 

of  the  Lombard  cities,  he  declared  that  he  favoured  neither 

Guelphs  nor  Ghibellines,  but  only  sought  to  impose  peace. 

Having  entered  Milan  he  placed  the  Lombard  crown  upon  his 

head  on  the  6th  of  January  1311.     But  trouble  soon  showed 

itself.     His  poverty  compelled  him  to  exact  money  from  the 

citizens;  the  peaceful  professions  of  the  Guelphs  were  insincere, 

and  Robert,  king  of  Naples,  watched  his  progress  with  suspicion. 
Florence  was  fortified  against  him,  and  the  mutual  hatred  of 

Guelph  and  Ghibelline  was  easily  renewed.     Risings  took  place 

in  various  places  and,   after  the  capture  of  Brescia,  Henry 

marched  to  Rome  only  to  find  the  city  in  the  hands  of  the  Guelphs 

and  the  troops  of  King  Robert.     Some  street  fighting  ensued, 

and  the  king,  unable  to  obtain  possession  of  St  Peter's,  was 
crowned  emperor  on  the  2pth  of  June  1312  in  the  church  of  St 

John  Lateran  by  some  cardinals  who  declared  they  only  acted 

under  compulsion.     Failing  to  subdue  Florence,  the  emperor 

from  his  headquarters  at  Pisa  prepared  to  attack  Robert  of 

Naples,  for  which  purpose  he  had  allied  himself  with  Frederick 

III.,  king  of  Sicily.     But  Clement,  anxious  to  protect  Robert, 
threatened  Henry  with  excommunication.      Undeterred  by  the 

threat  the  emperor  collected  fresh  forces,  made  an  alliance  with 

the  Venetians,  and  set  out  for  Naples.     On  the  march  he  was, 

however,  taken  ill,  and  died  at  Buonconvento  near  Siena  on  the 

24th  of  August  1313,  and  was  buried  at  Pisa.     His  death  was 

attributed,  probably  without  reason,  to  poison  given  him  by  a 
Dominican  friar  in  the  sacramental  wine.     Henry  is  described 

by  his  contemporary  Albertino  Mussato,  in  the  Historia  Augusta 

as  a  handsome  man,  of  well-proportioned  figure,  with  reddish 
hair  and  arched  eyebrows,  but  disfigured  by  a  squint.     He  adds, 

among  other  details,  that  he  was  slow  and  laconic  in  his  speech, 
magnanimous   and   devout,   but   impatient   of   any   compacts 
with  his  subjects,  loathing  the  mention  of  the  Guelph  and 

Ghibelline  factions,  and  insisting  on  the  absolute  authority 

of  the  Empire  over  all  (cuncta  absolute  complectem  Imperio). 

He  was,  however,  a  lover  of  justice,  and  as  a  knight  both  bold 
and  skilful.     He  was  hailed  by  Dante  as  the  deliverer  of  Italy, 
and  in  the  Paradiso  the  poet  reserved  for  him  a  place  marked 
by  a  crown. 

The  contemporary  documents  for  the  life  and  reign  of  Henry  VII. 

are  very  numerous.     Many  of  them  are  found  in  the  Rerum  Itali- 
carum  scriptores,  edited  by  L.  A.   Muratori   (Milan,    1723-1751) 
others  in   Fontes  rerum  Germanicarum,  edited  by  J.   F.   Bohmer 

(Stuttgart,  1843-1868),  and  in  Die  Geschichtsschreiber  der  deutschen 
Vorzeit,  Bande  79  and  80  (Leipzig,  1884).     The  following  modern 
works    may    also    be    consulted:    Ada    Henrici    VII.    imperatoris 
Romanorum,  edited  by  G.   Donniges  (Berlin,   1839);  F.   Bonaini 
Ada  Henrici    VII.   Romanorum  imperatoris   (Florence,    1877);  T 

Lindner,   Deutsche  Geschichte  unter  den  Habsburgern  und  Luxem- 

burgern  (Stuttgart,  1888-1893);  J.  Heidemann,  "Die  Konigswah 
Heinrichs   von    Luxemburg,"    in    the    Forschungen    zur   deutschen 
Geschichte,    Band    xi.    (Gottingen,    1862-1886);    B.   Thomas,    Zur 
Konigswahl  des  Graf  en  Heinrich  von  Luxemburg  (Strassburg,  1875) 
D.   Konig,  Kritische  Erorterungen  zu  einigen  italienischen  Quellen 
fur  die  Geschichte  des  Romerzuges  Konigs  Heinrich  VII.  (Gottingen 
1874);  K.  Wenck,   Clemens   V.  und  Heinrich   VII.   (Halle,   1882) 
F.  W.   Barthold,   Der  Romerzug  Konig  Heinrichs  von  Liitzelburg 

Konigsberg,  1830-1831);  R.  Pohlmann,  Der  Romerzug  Kiinig 
'leinnchs  VII.  und  die  Politik  der  Curie  (Nuremberg,  1875);  W. 
Donniges,  Kritik  der  Quellen  fur  die  Geschichle  Heinrichs  VII.  des 
Luxemburgers  (Berlin,   1841),  and  G.  Sommerfeldt,  Die  Romfahrt 
Kaiser  Heinrichs  VII.  (Konigsberg,  1888). 

HENRY  VII.  (1211-1242),  German  king,  son  of  the  emperor 
Frederick  II.  and  his  first  wife  Constance,  daughter  of  Alphonso 
[I.,  king  of  Aragon,  was  crowned  king  of  Sicily  in  1212  and  made 
duke  of  Swabia  in  1216.     Pope  Innocent  III.  had  favoured  his 
coronation  as  king  of  Sicily  in  the  hope  that  the  union  of  this 
.sland  with  the  Empire  would  be  dissolved,  and  had  obtained  a 
jromise  from  Frederick  to  this  effect.     In  spite  of  this,  however, 
Henry  was  chosen  king  of  the  Romans,  or  German  king,  at 
Frankfort  in  April  1220,  and  crowned  at  Aix-la-Chapelle  on  the 
3th  of  May  1222  by  his  guardian  Engelbert,  archbishop  of  Cologne. 
He  appears  to  have  spent  most  of  his  youth  in  Germany,  and 
on  the  1 8th  of  November  1225  was  married  at  Nuremberg  to 
Margaret  (d.  1267),  daughter  of  Leopold  VI.,  duke  of  Austria. 

Henry's  marriage  was  the  occasion  of  some  difference  of  opinion, 
as  Engelbert  wished  him  to  marry  an  English  princess,  and  the 
name  of  a  Bohemian  princess  was  also  mentioned  in  this  con- 

nexion, but  Frederick  insisted  upon  the  union  with  Margaret. 
The  murder  of  Engelbert  in  1225  was  followed  by  an  increase  of 
disorder  in  Germany  in  which  Henry  soon  began  to  participate, 
and  in  1227  he  took  part  in  a  quarrel  which  had  arisen  on  the 
death  of  Henry  V.,  the  childless  count  palatine  of  the  Rhine. 
About  this  time  the  relations  between  Frederick  and  his  son 
began  to  be  somewhat  strained.     The  emperor  had  favoured  the 

Austrian  marriage  because  Margaret's  brother,  Duke  Frederick 
II.,  was  childless;  but  Henry  took  up  a  hostile  attitude  towards 
his  brother-in-law    and    wished    to    put    away    his   wife    and 

marry  Agnes,  daughter  of  Wenceslaus  I.,  king  of  Bohemia. 
Other  causes  of  trouble  probably  existed,  for  in  1231  Henry  not 
only  refused  to  appear  at  the  diet  at  Ravenna,  but  opposed 
the  privileges  granted  by  Frederick  to  the  princes  at  Worms.    In 

1 23 2,  "however,  he  submitted  to  his  father,  promising  to  adopt 
the  emperor's  policy  and  to  obey  his  commands.     He  did  not 

long  keep  his  word  and  was  soon  engaged  in  thwarting  Frederick's wishes  in  several  directions,  until  in  1233  he  took  the  decisive 
step  of  issuing  a  manifesto  to  the  princes,  and  the  following  year 
raised  the  standard  of  revolt  at  Boppard.     He  obtained  very 
little  support  in  Germany,  however,  while  the  suspicion  that  he 
favoured  heresy  deprived  him  of  encouragement  from  the  pope. 
On  the  other  hand,  he  succeeded  in  forming  an  alliance  with  the 
Lombards  in  December  1234,  but  his  few  supporters  fell  away 
when  the  emperor  reached  Germany  in  1235,  and,  after  a  vain 
attack  on  Worms,  Henry  submitted  and  was  kept  for  some  time 
as  a  prisoner  in  Germany,  though  his  formal  deposition  as  German 
king  was  not  considered  necessary,  as  he  had  broken  the  oath 
taken  in  1232.     He  was  soon  removed  to  San  Felice  in  Apulia, 
and  afterwards  to  Martirano  in  Calabria,  where  he  died,  prob- 

ably by  his  own  hand,  on  the  I2th  of  February  1242,  and  was 
buried  at  Cosenza.     He  left  two  sons,  Frederick  and  Henry, 
both  of  whom  died  in  Italy  about  1251. 

See  J.  Rohden,  Der  Sturz  Heinrichs  VII.  (Gottingen,  1883)  ;  F.  W. 
Schirrmacher,  Die  letzten  Hohenstaufen  (Gottingen,  1871),  and  E. 
Winkelmann,  Kaiser  Friedrich  II.  (Leipzig,  1889). 

HENRY  RASPE  (c.  1202-1247),  German  king  and  landgrave 

of  Thuringia,  was  the  second  surviving  son  of  Hermann  L, 

landgrave  of  Thuringia,  and  Sophia,  daughter  of  Otto  L,  duke  of 
Bavaria.  When  his  brother  the  landgrave  Louis  IV.  died  in 

Italy  in  September  1227,  Henry  seized  the  government  of 

Thuringia  and  expelled  his  brother's  widow,  St  Elizabeth  of 
Hungary,  and  her  son  Hermann.  With  some  trouble  Henry 

made  good  his  position,  although  his  nephew  Hermann  II.  was 

nominally  the  landgrave,  and  was  declared  of  age  in  1237. 

Henry,  who  governed  with  a  zealous  regard  for  his  own  interests, 

remained  loyal  to  the  emperor  Frederick  II.  during  his  quarrel 
with  the  Lombards  and  the  revolt  of  his  son  Henry.  In  1236 

he  accompanied  the  emperor  on  a  campaign  against  Frederick 

II.,  duke  of  Austria,  and  took  part  in  the  election  of  his  son 
Conrad  as  German  king  at  Vienna  in  1 237.  He  appears,  however, 

to  have  become  somewhat  estranged  from  Frederick  after  this 
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expedition,  for  he  did  not  appear  at  the  diet  of  Verona  in  1238; 
and  it  is  not  improbable  that  he  disliked  the  betrothal  of  his 

nephew  Hermann  to  the  emperor's  daughter  Margaret.  At 
all  events,  when  the  projected  marriage  had  been  broken  off 
the  landgrave  publicly  showed  his  loyalty  to  the  emperor  in 
1239  in  opposition  to  a  plan  formed  by  various  princes  to  elect 

an  anti-king.  Henry,  whose  attitude  at  this  time  was  very 
important  to  Frederick,  was  probably  kept  loyal  by  the  in- 

fluence which  his  brother  Conrad,  grand-master  of  the  Teutonic 
Order,  exercised  over  him,  for  after  the  death  of  this  brother 

in  1241  Henry's  loyalty  again  wavered,  and  he  was  himself 
mentioned  as  a  possible  anti-king.  Frederick's  visit  to  Germany 
in  1242  was  successful  in  preventing  this  step  for  a  time,  and  in 
May  of  that  year  the  landgrave  was  appointed  administrator  of 
Germany  for  King  Conrad;  and  by  the  death  of  his  nephew 
in  this  year  he  became  the  nominal,  as  well  as  the  actual,  ruler 
of  Thuringia.  Again  he  contemplated  deserting  the  cause  of 
Frederick,  and  in  April  1246  Pope  Innocent  IV.  wrote  to  the 
German  princes  advising  them  to  choose  Henry  as  their  king 
in  place  of  Frederick  who  had  just  been  declared  deposed.  Acting 
on  these  instructions,  Henry  was  elected  at  Veitshochheim  on 
the  22nd  of  May  1246,  and  owing  to  the  part  played  by  the 
spiritual  princes  in  this  election  was  called  the  Pfa/enkonig,  or 

parsons'  king.  Collecting  an  army,  he  defeated  King  Conrad 
near  Frankfort  on  the  sth  of  August  1246,  and  then,  after  holding 
a  diet  at  Nuremberg,  undertook  the  siege  of  Ulm.  But  he  was 
soon  compelled  to  give  up  this  enterprise,  and  returning  to 
Thuringia  died  at  the  Wartburg  on  the  I7th  of  February  1247. 
Henry  married  Gertrude,  sister  of  Frederick  II.,  duke  of  Austria, 
but  left  no  children,  and  on  his  death  the  male  line  of  his  family 
became  extinct. 

See  F.  Reuss,  Die  Wahl  Heinrich  Raspes  (Ludenschcid,  1878); 
A.  Rubesamen,  Landgraf  Heinrich  Raspe  von  Thuringen  (Halle, 
1885);  F.  W.  Schirrmacner,  Die  letzten  Hohenstaufen  (Gottingen, 
1871);  E.  Winkelrnann,  Kaiser  Friedrich  II.  (Leipzig,  1889),  and 

T.  Knochenhauer,  Geschichte  Thiiringens  ztir  Zeit  des  ersten  'Land- 
grafenhauses  (Gotha,  1871). 

HENRY  (c.  1174-1216),  emperor  of  Romania,  or  Constan- 
tinople, was  a  younger  son  of  Baldwin,  count  of  Flanders  and 

Hainaut  (d.  1195).  Having  joined  the  Fourth  Crusade  about  1201, 
he  distinguished  himself  at  the  siege  of  Constantinople  in  1204 
and  elsewhere,  and  soon  became  prominent  among  the  princes 
of  the  new  Latin  empire  of  Constantinople.  When  his  brother, 
the  emperor  Baldwin  I.,  was  captured  at  the  battle  of  Adrianople 
in  April  1205,  Henry  was  chosen  regent  of  the  empire,  succeeding 

to  the  throne  when  the  news  of  Baldwin's  death  arrived.  He 
was  crowned  on  the  2oth  of  August  1205.  Henry  was  a  wise 
ruler,  whose  reign  was  largely  passed  in  successful  struggles 
with  the  Bulgarians  and  with  his  rival,  Theodore  Lascaris  I., 
emperor  of  Nicaea.  Henry  appears  to  have  been  brave  but  not 

cruel,  and  tolerant  but  not  weak;  possessing  "  the  superior 
courage  to  oppose,  in  a  superstitious  age,  the  pride  and  avarice 

of  the  clergy."  The  emperor  died,  poisoned,  it  is  said,  by  his 
Greek  wife,  on  the  nth  of  June  1216. 

See  Gibbon's  Decline  and  Fall  of  the  Roman  Empire,  vol.  vi.  (ed. J.  B.  Bury,  1898). 

HENRY  I.  (1068-1135),  king  of  England,  nicknamed  Beau- 
clerk,  the  fourth  and  youngest  son  of  William  I.  by  his  queen 
Matilda  of  Flanders,  was  born  in  1068  on  English  soil.  Of  his 
life  before  1086,  when  he  was  solemnly  knighted  by  his  father 

at  Westminster,  we  know  little.  He  was  his  mother's  favourite, 
and  she  bequeathed  to  him  her  English  estates,  which,  however, 

he  was  not  permitted  to  hold  in  his  father's  lifetime.  Henry 
received  a  good  education,  of  which  in  later  life  he  was  proud; 
he  is  credited  with  the  saying  that  an  unlettered  king  is  only  a 
crowned  ass.  His  attainments  included  Latin,  which  he  could 
both  read  and  write;  he  knew  something  of  the  English  laws 
and  language,  and  it  may  have  been  from  an  interest  in  natural 
history  that  he  collected,  during  his  reign,  the  Woodstock 
menagerie  which  was  the  admiration  of  his  subjects.  But 
from  1087  his  life  was  one  of  action  and  vicissitudes  which  left 

him  little  leisure.  Receiving,  under  the  Conqueror's  last  dis- 
positions, a  legacy  of  five  thousand  pounds  of  silver,  but  no  land, 

he  traded  upon  the  pecuniary  needs  of  Duke  Robert  of  Normandy, 
from  whom  he  purchased,  for  the  small  sum  of  £3000,  the 
district  of  the  Cotentin.  He  negotiated  with  Rufus  to  obtain 

the  possession  of  their  mother's  inheritance,  but  only  incurred 
thereby  the  suspicions  of  the  duke,  who  threw  him  into  prison. 
In  1090  the  prince  vindicated  his  loyalty  by  suppressing,  on 

Robert's  behalf,  a  revolt  of  the  citizens  of  Rouen  which  Rufus 
had  fomented.  But  when  his  elder  brothers  were  reconciled 

in  the  next  year  they  combined  to  evict  Henry  from  the 
Cotentin.  He  dissembled  his  resentment  for  a  time,  and  lived 
for  nearly  two  years  in  the  French  Vexin  in  great  poverty.  He 
then  accepted  from  the  citizens  of  Domfront  an  invitation  to 
defend  them  against  Robert  of  Belleme;  and  subsequently, 
coming  to  an  agreement  with  Rufus,  assisted  the  king  in  making 

war  on  their  elder  brother  Robert.  When  Robert's  departure 
for  the  First  Crusade  left  Normandy  in  the  hands  of  Rufus 
(1096)  Henry  took  service  under  the  latter,  and  he  was  in 

the  royal  hunting  train  on  the  day  of  Rufus's  death  (August  2nd, 
noo).  Had  Robert  been  in  Normandy  the  claim  of  Henry  to 
the  English  crown  might  have  been  effectually  opposed.  But 

Robert  only  returned  to  the  duchy  a  month  after  Henry's 
coronation.  In  the  meantime  the  new  king,  by  issuing  his 
famous  charter,  by  recalling  Anselm,  and  by  choosing  the 
Anglo-Scottish  princess  Edith-Matilda,  daughter  of  Malcolm  III., 
king  of  the  Scots,  as  his  future  queen,  had  cemented  that  alliance 
with  the  church  and  with  the  native  English  which  was  the 
foundation  of  his  greatness.  Anselm  preached  in  his  favour, 
English  levies  marched  under  the  royal  banner  both  to  repel 

Robert's  invasion  (1101)  and  to  crush  the  revolt  of  the  Mont- 
gomeries  headed  by  Robert  of  Belleme  (1102).  The  alliance 
of  crown  and  church  was  subsequently  imperilled  by  the  question 

of  Investitures  (1103-1106).  Henry  was  sharply  criticized  for 
his  ingratitude  to  Anselm  (q.v.),  in  spite  of  the  marked  respect 
which  he  showed  to  the  archbishop.  At  this  juncture  a  sentence 

of  excommunication  would  have  been  a  dangerous  blow  to  Henry's 
power  in  England.  But  the  king's  diplomatic  skill  enabled  him 
to  satisfy  the  church  without  surrendering  any  rights  of  conse- 

quence (1106);  and  he  skilfully  threw  the  blame  of  his  previous 
conduct  upon  his  counsellor,  Robert  of  Meulan.  Although  the 
Peterborough  Chronicle  accuses  Henry  of  oppression  in  his 
early  years,  the  nation  soon  learned  to  regard  him  with  respect. 
William  of  Malmesbury,  about  1125,  already  treats  Tinchebrai 
(1106)  as  an  English  victory  and  the  revenge  for  Hastings. 
Henry  was  disliked  but  feared  by  the  baronage,  towards  whom 
he  showed  gross  bad  faith  in  his  disregard  of  his  coronation 

promises.  In  mo  he  banished  the  more  conspicuous  mal- 
contents, and  from  that  date  was  safe  against  the  plots  of  his 

English  feudatories. 
With  Normandy  he  had  more  trouble,  and  the  military  skill 

which  he  had  displayed  at  Tinchebrai  was  more  than  once  put 
to  the  test  against  Norman  rebels.  His  Norman,  like  his  English 

administration,  was  popular  with  the  non-feudal  classes,  but 
doubtless  oppressive  towards  the  barons.  The  latter  had 
abandoned  the  cause  of  Duke  Robert,  who  remained  a  prisoner 
in  England  till  his  death  (1134);  but  they  embraced  that  of 

Robert's  son  William  the  Clito,  whom  Henry  in  a  fit  of  generosity 
had  allowed  to  go  free  after  Tinchebrai.  The  Norman  con- 

spiracies of  iii2,  1118,  and  1123-24  were  all  formed  in  the 
Clito's  interest.  Both  France  and  Anjou  supported  this  pre- 

tender's cause  from  time  to  time;  he  was  always  a  thorn  in 
Henry's  side  till  his  untimely  death  at  Alost  (1128),  but  more 
especially  after  the  catastrophe  of  the  White  Ship  (1120)  deprived 
the  king  of  his  only  lawful  son.  But  Henry  emerged  from  these 
complications  with  enhanced  prestige.  His  campaigns  had 
been  uneventful,  his  chief  victory  (Bremule,  1119)  was  little 
more  than  a  skirmish.  But  he  had  held  his  own  as  a  general, 
and  as  a  diplomatist  he  had  shown  surpassing  skill.  The  chief 
triumphs  of  his  foreign  policy  were  the  marriage  of  his  daughter 
Matilda  to  the  emperor  Henry  V.  (1114)  which  saved  Normandy 
in  1124;  the  detachment  of  the  pope,  Calixtus  II.,  from  the 
side  of  France  and  the  Clito  (1119),  and  the  Angevin  marriages 
which  he  arranged  for  his  son  William  Aetheling  (1119)  and  for 
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the  widowed  empress  Matilda  (1129)  after  her  brother's  death. 
This  latter  match,  though  unpopular  in  England  and  Normandy, 
was  a  fatal  blow  to  the  designs  of  Louis  VI.,  and  prepared  the 
way  for  the  expansion  of  English  power  beyond  the  Loire. 
After  1124  the  disaffection  of  Normandy  was  crushed.  The 
severity  with  which  Henry  treated  the  last  rebels  was  regarded 
as  a  blot  upon  his  fame;  but  the  only  case  of  merely  vindictive 
punishment  was  that  of  the  poet  Luke  de  la  Barre,  who  was 
sentenced  to  lose  his  eyes  for  a  lampoon  upon  the  king,  and  only 
escaped  the  sentence  by  committing  suicide. 

Henry's  English  government  was  severe  and  grasping;  but 
he  "  kept  good  peace  "  and  honourably  distinguished  himself 
among  contemporary  statesmen  in  an  age  when  administrative 
reform  was  in  the  air.  He  spent  more  time  in  Normandy  than 
in  England.  But  he  showed  admirable  judgment  in  his  choice 
of  subordinates;  Robert  of  Meulan,  who  died  in  1118,  and 
Roger  of  Salisbury,  who  survived  his  master,  were  statesmen 
of  no  common  order;  and  Henry  was  free  from  the  mania  of 
attending  in  person  to  every  detail,  which  was  the  besetting 
sin  of  medieval  sovereigns.  As  a  legislator  Henry  was  con- 

servative. He  issued  few  ordinances;  the  unofficial  compilation 
known  as  the  Leges  Henrici  shows  that,  like  the  Conqueror, 

he  made  it  his  ideal  to  maintain  the  "  law  of  Edward."  His 
itinerant  justices  were  not  altogether  a  novelty  in  England  or 
Normandy.  It  is  characteristic  of  the  man  that  the  exchequer 
should  be  the  chief  institution  created  in  his  reign.  The  eulogies 
of  the  last  Peterborough  Chronicle  on  his  government  were 

written  after  the  anarchy  of  Stephen's  reign  had  invested  his 
predecessor's  "  good  peace  "  with  the  glamour  of  a  golden  age. 
Henry  was  respected  and  not  tyrannous.  He  showed  a  lofty 
indifference  to  criticism  such  as  that  of  Eadmer  in  the  Historic*, 
novorum,  which  was  published  early  in  the  reign.  He  showed, 
on  some  occasions,  great  deference  to  the  opinions  of  the  magnates. 
But  dark  stories,  some  certainly  unfounded,  were  told  of  his 

prison-houses.  Men  thought  him  more  cruel  and  more  despotic 
than  he  actually  was. 

Henry  was  twice  married.  After  the  death  of  his  first  wife, 

Matilda  (1080-1118),  he  took  to  wife  Adelaide,  daughter  of 
Godfrey,  count  of  Louvain  (1121),  in  the  hope  of  male  issue. 
But  the  marriage  proved  childless,  and  the  empress  Matilda 

was  designated  as  her  father's  successor,  the  English  baronage 
being  compelled  to  do  her  homage  both  in  1126,  and  again, 
after  the  Angevin  marriage,  in  1131.  He  had  many  illegitimate 
sons  and  daughters  by  various  mistresses.  Of  these  bastards  the 
most  important  is  Robert,  earl  of  Gloucester,  upon  whom  fell  the 

main  burden  of  defending  Matilda's  title  against  Stephen. 
Henry  died  near  Gisors  on  the  ist  of  December,  1135,  in  the 

thirty-sixth  year  of  his  reign,  and  was  buried  in  the  abbey  of 
Reading  which  he  himself  had  founded. 

ORIGINAL  AUTHORITIES. — The  Peterborough  Chronicle(ed.P\ummer, 
Oxford,  1882-1889);  Florence  of  Worcester  and  his  first  continuator 
(ed.  B.  Thorpe,  1848-1849);  Eadmer,  Historia  novorum  (ed.  Rule, 
Rolls  Series,  1884);  William  of  Malmesbury,  Gesta  regum  and 
Historia  novella  (ed.  Stubbs,  Rolls  Series,  1887-1889);  Henry  of 
Huntingdon,  Historia  Anglorum  (ed.  Arnold,  Rolls  Series,  1879); 
Simeon  of  Durham  (ed.  Arnold,  Rolls  Series,  1882-1885);  Orderic 
Vitalis,  Historia  eccles'iastica  (ed.  le  PreVost,  Paris,  1838-1855); 
Robert  of  Torigni,  Chronica  (ed.  Hewlett,  Rolls  Series,  1889),  and 
Continuatio  Willelmi  Gemmeticensis  (ed.  Duchesne,  Hist.  Norman- 
norum  scriptores,  pp.  215-317,  Paris,  1619).  See  also  the  Pipe  Roll 
of  31  H.  I.  (ed.  Hunter,  Record  Commission,  1833) ;  the  documents  in 

W.  Stubbs's  Select  Chapters  (Oxford,  1895);  the  Leges  Henrici  in 
Liebermann's  Gesetze  der  Angel-Sachsen  (Halle,  1898,  &c.) ;  and  the 
same  author's  monograph,  Leges  Henrici  (Halle,  1901);  the  treaties, 
&c.,  in  the  Record  Commission  edition  of  Thomas  Rymer's  Foedera, vol.  i.  (1816). 

MODERN  AUTHORITIES. — E.  A.  Freeman,  History  of  the  Norman 
Conquest,  vol.  v. ;  J.  M.  Lappenberg,  History  of  England  under  the 
Norman  Kings  (tr.  Thorpe,  Oxford,  1857);  Kate  Norgate,  England 
under  the  Angevin  Kings,  vol.  i.  (1887);  Sir  James  Ramsay,  Founda- 

tions of  England,  vol.  ii. ;  W.  Stubbs,  Constitutional  History,  vol.  i. ; 
H.  W.  C.  Davis,  England  under  the  Normans  and  Angevins;  Hunt 
and  Poole,  Political  History  of  England,  vol.  ii.  (H.  W.  C.  D.) 

HENRY  II.  (1133-1189),  king  of  England,  son  of  Geoffrey 
Plantagenet,  count  of  Anjou,  by  Matilda,  daughter  of  Henry 
I.,  was  born  at  Le  Mans  on  the  25th  of  March  1133.  He  was 

brought  to  England  during  his  mother's  conflict  with  Stephen 
(1142),  and  was  placed  under  the  charge  of  a  tutor  at  Bristol. 
He  returned  to  Normandy  in  1 146.  He  next  appeared  on  English 

soil  in  1149  '  when  he  came  to  court  the  help  of  Scotland  and  the 
English  baronage  against  King  Stephen.  The  second  visit  was  of 
short  duration.  In  1150  he  was  invested  with  Normandy  by  his 
father,  whose  death  in  the  next  year  made  him  also  count  of 
Anjou.  In  1152  by  a  marriage  with  Eleanor  of  Aquitaine,  the 
divorced  wife  of  the  French  king  Louis  VII.,  he  acquired 
Poitou,  Guienne  and  Gascony;  but  in  doing  so  incurred  the 
ill-will  of  his  suzerain  from  which  he  suffered  not  a  little  in  the 
future.  Lastly  in  1153  he  was  able,  through  the  aid  of  the 

Church  and  his  mother's  partisans,  to  extort  from  Stephen  the 
recognition  of  his  claim  to  the  English  succession;  and  this 

claim  was  asserted  without  opposition  immediately  after  Stephen's 
death  (25th  of  Octobef  1154).  Matilda  retired  into  seclusion, 
although  she  possessed,  until  her  death  (1167),  great  influence 
with  her  son. 

The  first  years  of  the  reign  were  largely  spent  in  restoring  the 
public  peace  and  recovering  for  the  crown  the  lands  and  pre- 

rogatives which  Stephen  had  bartered  away.  Amongst  the 
older  partisans  of  the  Angevin  house  the  most  influential  were 
Archbishop  Theobald,  whose  good  will  guaranteed  to  Henry 
the  support  of  the  Church,  and  Nigel,  bishop  of  Ely,  who  presided 
at  the  exchequer.  But  Thomas  Becket,  archdeacon  of  Canter- 

bury, a  younger  statesman  whom  Theobald  had  discovered 
and  promoted,  soon  became  all-powerful.  Becket  lent  himself 

entirely  to  his  master's  ambitions,  which  at  this  time  centred 
round  schemes  of  territorial  aggrandizement.  In  1155  Henry 
asked  and  obtained  from  Adrian  IV.  a  licence  to  invade  Ireland, 
which  the  king  contemplated  bestowing  upon  his  brother, 
William  of  Anjou.  This  plan  was  dropped;  but  Malcolm  of 
Scotland  was  forced  to  restore  the  northern  counties  which  had 
been  ceded  to  David;  North  Wales  was  invaded  in  1157;  and 
in  1159  Henry  made  an  attempt,  which  was  foiled  by  the  inter- 

vention of  Louis  VII.,  to  assert  his  wife's  claims  upon  Toulouse. 
After  vainly  invoking  the  aid  of  the  emperor  Frederick  I.,  the 
young  king  came  to  terms  with  Louis  (1160),  whose  daughter 

was  betrothed  to  Henry's  namesake  and  heir.  The  peace  proved 
unstable,  and  there  was  desultory  skirmishing  in  1161.  The 
following  year  was  chiefly  spent  in  reforming  the  government  of 
the  continental  provinces.  In  1163  Henry  returned  to  England, 
and  almost  immediately  embarked  on  that  quarrel  with  the 
Church  which  is  the  keynote  to  the  middle  period  of  the  reign. 

Henry  had  good  cause  to  complain  of  the  ecclesiastical  courts, 
and  had  only  awaited  a  convenient  season  to  correct  abuses 
which  were  admitted  by  all  reasonable  men.  But  he  allowed 
the  question  to  be  complicated  by  personal  issues.  He  was 
bitterly  disappointed  that  Becket,  on  whom  he  bestowed  the 
primacy,  left  vacant  by  the  death  of  Theobald  (1162),  at  once 
became  the  champion  of  clerical  privilege;  he  and  the  archbishop 
were  no  longer  on  speaking  terms  when  the  Constitutions  of 

Clarendon  came  up  for  debate.  The  king's  demands  were  not 
intrinsically  irreconcilable  with  the  canon  law,  and  the  papacy 
would  probably  have  allowed  them  to  take  effect  sub  silentio, 
if  Becket  (q.ii.)  had  not  been  goaded  to  extremity  by  persecution 

in  the  forms  of  law.  After  Becket's  flight  (1164),  the  king  put 
himself  still  further  in  the  wrong  by  impounding  the  revenues 
of  Canterbury  and  banishing  at  one  stroke  a  number  of  the 

archbishop's  friends  and  connexions.  He  showed,  however, 
considerable  dexterity  in  playing  off  the  emperor  against 
Alexander  III.  and  Louis  VII.,  and  contrived  for  five  years, 

partly  by  these  means,  partly  by  insincere  negotiations  with 
Becket,  to  stave  off  a  papal  interdict  upon  his  dominions.  When, 

in  July  1170,  he  was  forced  by  Alexander's  threats  to  make 
terms  with  Becket,  the  king  contrived  that  not  a  word  should 
be  said  of  the  Constitutions.  He  undoubtedly  hoped  that  in 
this  matter  he  would  have  his  way  when  Becket  should  be  more 
in  England  and  within  his  grasp.  For  the  murder  of  Becket 
(Dec.  29,  1170)  the  king  cannot  be  held  responsible,  though  the 

1  For  a  supposed  visit  in  1 147,  see  J.  H.  Round  in  English  Historical Review,  v.  747. 
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deed  was  suggested  by  his  impatient  words.  It  was  a  misfortune 
to  the  royal  cause;  and  Henry  was  compelled  to  purchase  the 
papal  absolution  by  a  complete  surrender  on  the  question  of 
criminous  clerks  (1172).  When  he  heard  of  the  murder  he  was 

panic-stricken;  and  his  expedition  to  Ireland  (1171),  although  so 
momentous  for  the  future,  was  originally  a  mere  pretext  for 

placing  himself  beyond  the  reach  of  Alexander's  censures. 
Becket's  fate,  though  it  supplied  an  excuse,  was  certainly  not the  real  cause  of  the  troubles  with  his  sons  which  disturbed  the 

king's  later  years  (1173-1189).  But  Henry's  misfortunes  were 
largely  of  his  own  making.  Queen  Eleanor,  whom  he  alienated 
by  his  faithlessness,  stirred  up  her  sons  to  rebellion;  and  they 
had  grievances  enough  to  be  easily  persuaded.  Henry  was  an 
affectionate  but  a  suspicious  and  close-handed  father.  The 
titles  which  he  bestowed  on  them  carried  little  power,  and  served 
chiefly  to  denote  the  shares  of  the  paternal  inheritance  which 
were  to  be  theirs  after  his  death.  The  excessive  favour  which 

he  showed  to  John,  his  youngest-born,  was  another  cause  of 
heart-burning;  and  Louis,  the  old  enemy,  did  his  utmost  to 
foment  all  discords.  It  must,  however,  be  remembered  in 

Henry's  favour,  that  the  supporters  of  the  princes,  both  in 
England  and  in  the  foreign  provinces,  were  animated  by  resent- 

ment against  the  soundest  features  of  the  king's  administration; 
and  that,  in  the  rebellion  of  1173,  he  received  from  the  English 
commons  such  hearty  support  that  any  further  attempt  to 
raise  a  rebellion  in  England  was  considered  hopeless.  Henry, 
like  his  grandfather,  gained  in  popularity  with  every  year  of  his 
reign.  In  1183  the  death  of  Prince  Henry,  the  heir-apparent, 
while  engaged  in  a  war  against  his  brother  Richard  and  their 
father,  secured  a  short  interval  of  peace.  But  in  1184  Geoffrey 

of  Brittany  and  John  combined  with  their  father's  leave  to  make 
war  upon  Richard,  now  the  heir-apparent.  After  Geoffrey's 
death  (1186)  the  feud  between  John  and  Richard  drove  the 
latter  into  an  alliance  with  Philip  Augustus  of  France.  The 

ill-success  of  the  old  king  in  this  war  aggravated  the  disease  from 
which  he  was  suffering;  and  his  heart  was  broken  by  the  dis- 

covery that  John,  for  whose  sake  he  had  alienated  Richard,  was 
in  secret  league  with  the  victorious  allies.  Henry  died  at  Chinon 
on  the  6th  of  July  1189,  and  was  buried  at  Fontevraud.  By 
Eleanor  of  Aquitaine  the  king  had  five  sons  and  three  daughters. 
His  eldest  son,  William,  died  young;  his  other  sons,  Henry, 

v  Richard,  Geoffrey  and  John,  are  all  mentioned  above.  His 
daughters  were:  Matilda  (1156-1189),  who  became  the  wife  of 
Henry  the  Lion,  duke  of  Saxony;  Eleanor  (1162-1214),  who 
married  Alphonso  III.,  king  of  Castile;  and  Joanna,  who,  after 
the  death  of  William  of  Sicily  in  1189,  became  the  wife  of  Ray- 
mund  VI.,  count  of  Toulouse,  having  previously  accompanied 
her  brother,  Richard,  to  Palestine.  He  had  also  three  illegiti- 

mate sons:  Geoffrey,  archbishop  of  York;  Morgan;  and 
William  Longsword,  earl  of  Salisbury. 

Henry's  power  impressed  the  imagination  of  his  contem- 
poraries, who  credited  him  with  aiming  at  the  conquest  of  France 

and  the  acquisition  of  the  imperial  title.  But  his  ambitions 
of  conquest  were  comparatively  moderate  in  !his  later 
years.  He  attempted  to  secure  Maurienne  and  Savoy  for  John 
by  a  marriage-alliance,  for  which  a  treaty  was  signed  in  1173. 
But  the  project  failed  through  the  death  of  the  intended  bride; 
nor  did  the  marriage  of  his  third  daughter,  the  princess  Joanna 

(i  165-1 199),  with  William  II.,  king  of  Sicily  (1177)  lead  to  English 
intervention  in  Italian  politics.  Henry  once  declined  an  offer 
of  the  Empire,  made  by  the  opponents  of  Frederick  Barbarossa; 
and  he  steadily  supported  the  young  Philip  Augustus  against 
the  intrigues  of  French  feudatories.  The  conquest  of  Ireland 
was  carried  out  independently  of  his  assistance,  and  perhaps 
against  his  wishes.  He  asserted  his  suzerainty  over  Scotland 
by  the  treaty  of  Falaise  (1175),  but  not  so  stringently  as  to  pro- 

voke Scottish  hostility.  This  moderation  was  partly  due  to  the 
embarrassments  produced  by  the  ecclesiastical  question  and 
the  rebellions  of  the  princes.  But  Henry,  despite  a  violent  and 
capricious  temper,  had  a  strong  taste  for  the  work  of  a  legislator 
and  administrator.  He  devoted  infinite  pains  and  thought  to 
the  reform  of  government  both  in  England  and  Normandy. 

The  legislation  of  his  reign  was  probably  in  great  part  of  his  own 
contriving.  His  supervision  of  the  law  courts  was  close  and 
jealous;  he  transacted  a  great  amount  of  judicial  business  in 
his  own  person,  even  after  he  had  formed  a  high  court  of  justice 
which  might  sit  without  his  personal  presence.  To  these 
activities  he  devoted  his  scanty  intervals  of  leisure.  His  govern- 

ment was  stern;  he  over-rode  the  privileges  of  the  baronage 
without  regard  to  precedent;  he  persisted  in  keeping  large 
districts  under  the  arbitrary  and  vexatious  jurisdiction  of  the 
forest-courts.  But  it  is  the  general  opinion  of  historians  that 
he  had  a  high  sense  of  his  responsibilities  and  a  strong  love  of 
justice;  despite  the  looseness  of  his  personal  morals,  he  com- 

manded the  affection  and  respect  of  Gilbert  Foliot  and  Hugh  of 
Lincoln,  the  most  upright  of  the  English  bishops. 

ORIGINAL  AUTHORITIES. — Henry's  laws  are  printed  in  W.  Stubb's 
Select  Charters  (Oxford,  1895).  The  chief  chroniclers  of  his  reign  are 
William  of  Newburgh,  Ralph  de  Diceto,  the  so-called  Benedict  of 
Peterborough,  Roger  of  Hoveden,  Robert  de  Torigni  (or  de  Monte), 
Jordan  Fantosme,  Giraldus  Cambrensis,  Gervase  of  Canterbury; 
all  printed  in  the  Rolls  Series.  The  biographies  and  letters  contained 
in  the  7  vols.  of  Materials  for  the  History  of  Thomas  Becket  (ed.  J.  C. 
Robertson,  Rolls  Series,  1875-1885)  are  valuable  for  the  early  and 
middle  part  of  the  reign.  For  Irish  affairs  the  Song  of  Dermot  (ed. 
Orpen,  Oxford,  1892),  for  the  rebellions  of  the  princes  the  metrical 
Histoire  de  Guillaume  le  Marechal  (ed.  Paul  Meyer,  3  vols.,  Paris, 

1891,  &c.)  are  of  importance.  Henry's  legal  and  administrative reforms  are  illustrated  by  the  Tractatus  de  legibus  attributed  to 
Ranulph  Glanville,  his  chief  justiciar  (ed.  G.  Phillips,  Berlin,  1828); 
by  the  Dialogus  de  scaccario  of  Richard  fitz  Nigel  (Oxford,  1902) ; 
the  Pipe  Rotts,  printed  by  1.  Hunter  for  the  Record  Commission 
(1844)  and  by  the  Pipe-Roll  Society  (London,  1884,  &c.)  supply 
valuable  details.  The  works  of  John  of  Salisbury  (ed.  Giles,  1848), 
Peter  of  Blois  (ed.  Migne),  Walter  Map  (Camden  Society,  1841, 
1850)  and  the  letters  of  Gilbert  Foliot  (ed.  J.  A.  Giles,  Oxford,  1845) 
are  useful  for  the  social  and  Church  history  of  the  reign. 
MODERN  AUTHORITIES. — R.  W.  Eyton,  Itinerary  of  Henry  II. 

(London,  1878);  W.  Stubbs,  Constitutional  History,  vol.  i.  (Oxford, 
1893),  Lectures  on  Medieval  and  Modern  History  (Oxford,  1886)  and 

Early  Plantagenets  (London,  1876);  the  same  author's  introduction 
to  the  Rolls  editions  of  "  Benedict,"  Gervase,  Diceto,  Hoveden; 
Mrs  J.  R.  Green,  Henry  II.  (London,  1888);  Miss  K.  Norgate, 
England  under  the  Angevin  Kings  (2  vols.,  London,  1887);  Sir  J.  H. 

Ramsay's  The  Angtvin  Empire  (London,  1893);  H.  W.  C.  Davis's 
England  under  the  Normans  and  Angevins  (London,  1905);  Sir  F. 
Pollock  and  F.  W.  Maitland,  History  of  English  Law  (2  vols.,  Cam- 

bridge, 1898) ;  and  F.  Hardegen,  Imperialpolitik  Konig  Heinrichs  II. 
von  England  (Heidelberg,  1905).  (H.  W.  C.  D.) 

HENRY  III.  (1207-1272),  king  of  England,  was  the  eldest  son 
of  King  John  by  Isabella  of  Angouleme.  Born  on  the  ist  of 
October  1207,  the  prince  was  but  nine  years  old  at  the  time  of 

his  father's  death.  The  greater  part  of  eastern  England  being 
in  the  hands  of  the  French  pretender,  Prince  Louis,  afterwards 
King  Louis  VIII.,  and  the  rebel  barons,  Henry  was  crowned  by 
his  supporters  at  Gloucester,  the  western  capital.  John  had 
committed  his  son  to  the  protection  of  the  Holy  See;  and  a 
share  in  the  government  was  accordingly  allowed  to  the  papal 
legates,  Gualo  and  Pandulf,  both  during  the  civil  war  and  for 
some  time  afterwards.  But  the  title  of  regent  was  given  by  the 
loyal  barons  to  William  Marshal,  the  aged  earl  of  Pembroke; 
and  Peter  des  Roches,  the  Poitevin  bishop  of  Winchester, 

received  the  charge  of  the  king's  person.  The  cause  of  the 
young  Henry  was  fully  vindicated  by  the  close  of  the  year  1217. 
Defeated  both  by  land  and  sea,  the  French  prince  renounced  his 
pretensions  and  evacuated  England,  leaving  the  regency  to  deal 
with  the  more  difficult  questions  raised  by  the  lawless  insolence 
of  the  royal  partisans.  Henry  remained  a  passive  spectator  of 
the  measures  by  which  William  Marshal  (d.  1219),  and  his 
successor,  the  justiciar  Hubert  de  Burgh,  asserted  the  royal 
prerogative  against  native  barons  and  foreign  mercenaries. 
In  1223  Honorius  III.  declared  the  king  of  age,  but  this  was  a 
mere  formality,  intended  to  justify  the  resumption  of  the  royal 
castles  and  demesnes  which  had  passed  into  private  hands  during 
the  commotions  of  the  civil  war. 

The  personal  rule  of  Henry  III.  began  in  1227,  when  he  was 
again  proclaimed  of  age.  Even  then  he  remained  for  some  time 
under  the  influence  of  Hubert  de  Burgh,  whose  chief  rival,  Peter 
des  Roches,  found  it  expedient  to  quit  the  kingdom  for  four 
years.  But  Henry  was  ambitions  to  recover  the  continental 




