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_ A CATALOGUE OF
BOHN’'S VARIOUS LIBRARIES.

PUBLISHED BY
BELL AND DALDY,

6; YORK STREET, COVENT GARDEN,
AND 186, FLEET STREET.

I.
Bohn’s Standard Library.

A SERIES OF THE BEST ENGLISH AND FOREIGN AUTHORS, PRINTED IN
POST 8VO., AND PUBLISHED AT 33. 6d. PER VOLUME
(EXCEPTING THOSE MARKED OTHERWISE).

Bacon’s Essays, Apophthegms, Wis-
dom of the Ancients, New Atlantis, and
Henry V1L, with Introduction and Notes.
Portrait.

Beaumont and Fletcher, a popular
Selection from. By LeieH Hoxr.

Beckmann’s History of Inventions,
Discoveries, and Origins. Revised and
enlarged. Portraits. In 2 vols.

Bremer’s (Miss) Works. Transiated by
Mary Howrrr.  Portrait. In 4 vols,

Vol 1. The Neighbours and other Tales,
Vol. 2. The President’s Daughter.

Vol. 3. The Home, and Strife and Peace.
Vol 4. A Dlary, the H—— Family, &c.

Butler's (Bp.) Analogy of Religion,
and Sermons, with Notes. Portfuit,

Carafas (The) of Maddaloni; and
Naples under Spanish Dominion. Trans-
lated from the German of Alfred de
Reumont.

Carrel’s Counter Revolution in Eng-
land. Fox’s History and ILonsdalg’s
Memoir of James II. Portrait.

Cellini (Benvenuto), Memoirs of.
Translated by Roscoe. Portrait.

Condé’s Dominion of the Arabs in
Spain. Translated by Mrs. FosTer. In
3 vols. :

Cowper’s Complete Works, Edited,
with Memoir of the Author, by SOUTHEY.
Jllustrated with 50 Engravings. In8 vols.

Vuls. 1 to 4. Memoir and Correspondence,
Volz. 5 and 8. Poetical Works. Plates.
Vol. 7. Homer’s lliad. Plates.

Yol 82. Homer's Odyssey. Plates.

Coxe’s Memoirs of the Duke of
Marlborough. Portraits. In 3 vols.
*,* An Atlas of the plans of Marlborough's
campaigus, 4to, 108. 6d.

History of the House of
Austria. Portraits. In 4 vols.

De Lolme on the Constitution of Eng-
land. Edited, with Notes, by JORN
MACGREGOR.

Foster’s (John) Life and Correspond-
ence. Edited by J. E. RYLaxD. In2vola.

Lectures at  Broadmead
Chapel. - Edited by J. E. R¥caxp. In
2 vols,

Edited by

Critical Essays.
J. E. Ryranp, In 2 vols.*
Essays—On Decision of Cha-
racter, &c. &c.

Essays—On the Evils of Po-

pular Ignorance.

Fosteriana: Thoughts, Re-
flections, aud Criticisms of the late Jonx
FosTER, selected from periodical papers,
and Edited by HeNY G. BoHN (nearly
600 pages). b5s.

— Miscellaneous Works. In-
cluding his Kssay on Doddridge. Pre-
paring.

' Fuller's (Andrew) Principal Works.

With Memoir. Portrait.



BOHN'S VARIOUS LIBRARIES.

Goethe’s Works, translated into Eng-
lish. In 5 vols.

Vols. 1. and 2. Autobiography, 13 Books ;
and Travels in Italy, ce, and
Switzerland. Portrait.

Vol. 3. Faust, Iphigenia, Torquato
Tasso, Egmont, &c., by Miss Swan-
WICK ; and Gtz von Berlichingen, by
8Sir WaALTRR ScoTT. Frontispiece,

Vol. 4. Poems and Tales,

V(:;l‘;l 5. Wilhelm Meister’s Apprentice-

p.
Gregory's {Dr,) Evidences, Doctrines
o Dtics-of tho Christion Religion.
Guizot’s Representative Government.
Translated by A. R. ScosLE.
History of the English Revo-
lution of 1640. Translated by WiLLiAx
Hazurr., Portrait.

History of Civilization, Trans-
lated by WiLLiax Hazrrrr. In 3 vols.
Portrait

Hall’s (Rev. Rol Miscellaneous
Works and Remains, with Memoir by
Dr. GrReGoORY, and an Essay on his Cha-
racter by JouN FosTER. Portrait.

Heine’s Poems, from the German, by .

E. A. Bowrineg,

Hungary: its History and Revolu-
tions ; with a Memoirr{)f Kossuth from
new and authentic sources. Portrait,

Hutchinson (Colonel) Memoirs of,
and an Account of the Slege of Lathom
House. Portrait.

James’s (@. P. B.) Richard Coeur-de-
:Ao'&‘ King of England. Portraits. In

Louis XIV, Portraits, In
2 vols.

Junius’s Letters, with Notes, Ad-
ditions, and an Index. In 2 vols,

Lamartine’s History of the Girond-
ists. Portraits. In 3 vols.

Restoration of the Monarchy,

with Index. Portraits. In 4 vols.

French Revolution of 1848,
with a fine Frontispiece.

lanzi's History of Painting, Trans-
lated by Roecoe. Portraits, In 3 vols,

Locke's Philosophical Works, con-
taining an Essay on the Human Under-

&c., with Notes and Index by

J. A.8¢. JonN. Portrait. In 2 vols.

——— Life and Letters, with Ex-
tracts from his Common-Place .Books, by
Lord Kixe.

Lather’s Table Talk.
WiLiax Hazurr,  Portra

Translated by

Machiavelli’s History of Florence,
The Prince, and other Works. Portrait.
Menzel's History of Germany. Por-
traits. In 3 vols.

Michelet's Lifo of Luther. Translated
by WiLLiam Hazuirr.
- Roman Republio. Translated
by WiLL1ax Hazuirr.

French Revolution, with In-
dex. Frontispiece.

Mignet’s French Revolution from
1789 to 1814, Portrait.

Milton's Prose Works, with Index.
Portraits. 1n 5 vols.

Mitford’s Our Village, Im-
f;ovedhlﬂdmon, complete. Lilustrated.
2 vo

Neander’s Church History. Trans-
lated: with General Index. In 10 vols.

Life of Christ. Translated.

First Planting of Christi-
anity, and Ant} Pzg'r lated. In

2 vols.
History of Christian Dogmas.

Translated. In 2 vols.

Christian Life in the Early

and Middle Ages, including his ¢ Light in

Dark Places”’ Translated.

Ockley’s History of the Saracens.
Revised and completed. Portrait.

Ranke’s History of the Popes. Trans-
lated by E. Fosrer, In 3 vols. ’

Servia and the Servian Re-
volution.

Reynolds’ (Sir Joshua) Literary
‘Works. Portrait. In 2 vols.

Roscoe’s Lifo and Pontificate of
Leo X., with the Copyright Notes, and an
Index. » Portraits. In 2 vols.

Life of Lorenzo de Medioi,
with the Copyright Notes, &c. Portrait.

Bussia, History of, by WALTER K.
KeLLy. Portraits. 1n 2 vols.

Bchiller's Works. Translated into

- English. In 4 vols.

Vol 1. Thirty Years’ War, and Revolt
of the Netherlands,

Vol. 2. Continuation of the Revolt
of the Netherlands; Wallenstein's
Camp 5 the Piccolomini; the Death
of Wallenstein; and Willlam Tell.

Vol. 3. Don Carlos, Mary Stuart, Majd
of Orleans, and Bride of Messina.

Vol. 4, The Robbers, Fiesco, Love and
Intrigue, and the Ghoot-Seeg




A CATALOGUE OF

Schlegel's Philosophy of Life and
of Language, translated by A.J. W, Moz-

RISON.

History of Literature, An-
ctent and Modern. Now first completely
translated, with General Index.
Philosophy of History.
Translated by J. B. ROBERTSON. FPor-
trait.

Dramatic Litora.tur‘o. Trans-

lated. Fortrait.

Modern History.

ZEsthetic and Miscellaneous
Works.

Sheridan’s Dramatic Works and
Life. Portrait.

Sismondi’s Literature of the South

. of Europe. Translated by Roscoe. Por-
traits. 2 vols.

Smith’s (Adam) Theory of the Moral
Sentiments; with his Essay on the First
Formation of Languages.

Smyth's (Proi Lectures on
Modern History. In 2 vols.

Lectures on the French Re-
volution. In 2 vols.

Sturm’s Morning Communings with
God, or Devotional Meditations for Every
Day in the Year. -

Taylor’s (BishopJeremy) Holy Living
and Dying. Portrait. :
Thierry’s Conquest of England by
the Normans. Translated by WiLLiaM

Hazurrr, Portrait. In 2 vols.

Thierry’s Tiers Etat, or Third Estate,
in France. Iranslated by F, B. WELLS,
2 vols. in oneg, 58,

Vasari’s Lives of the Painters,
S and Archi Translated by

Mrs.'Fosa'inn. 6 vols.

Wesley’s (John) Life. By ROBERT
Sourney. New and Complete Edition.
Double volume. 5s.

Wheatley on the Book of Common
Prayer, Frontispiece.

II,

Uniform with Bohn's Standard Library.

Bailey’'s (P. J) Festus. A Poem.
;s:veuth Edition, revised aud enlarged.

British Poets, from Milton to Kirke
\\Iml. Cubinet Edition. In 4 vols.
14s.

Cary's Translation of Dante’s Hea-
ven, Hell, and Purgatory. 7s. 6d.

Chillingworth’s Religion of Pro-
testants, 3. 6d.

Classic Tales. Comprising in One
volume the most esteemed works of the
imagination. 3s. 6d.

Demosthenenes and JEschines, the
Orations of. ‘Translated by LELAND. 3s.

Dickson and Mowbray on Poultry.
Edited by Mrs. LouboN. IUustrations by
Harvey. 6s.

Henry's (Matthew) Commentary on
‘heod.w Numerous 1Uustralions,
43,

Hofland’s British Angler's Manual,
Improved and enlarged, by EDWARD JEssE,
?q“ Nlustrated with 60 Engravings.

8.

Horace’'s Odes and Epodes. Trans-
hudbztheBM.W.Slm 31, 64,

Irving’s (Washington) Complete
Works. In 10 vols. 3s. 8d. each.

Vol. 1. Salmagundi and Knickerbocker.
Portrait of the Author,

Vol. 2. Sketch Book and Life of Gold-
smith.

Vol. 3. Bracebridge Hall and Abbots-
ford and Newstead.

Vol 4. Tales of a Traveller and the
Alhambra.

Vol. 5. Conquest of Granada and Oon-
quest of Spain.

Vols. 6 and 7. Life of Columbus and
Companions of Columbus, with a new
Index. Fine Portrait.

Vol. 8. Astoria and Tour in the Prairies,

Vol. 9. Mahomet and his Successors.

Vol. 10. Conquest of Florida and Ad-
ventures of Captain Bonneville.

——— (Washington) Life of Wash-

ington. Portrait. In 4 vols. 3s. 6d. each,
ashington) Life and Let-
ters. By his Nephew, )Pur.lu E Irvixg.

In 2 vols. 3s. 6d. each.
For s]ebpara.u Works, se¢ Cheap Series,

p- 16.

Joyce’s Introduction to the Arts and
;l?{r&cu. With Examidation Questions,




BOHN'S VARI0US LIBRARIES.

Lawrence’s Lectures on Compara-
tive Anatomy, Physiology, Zoology, and the
Natural History of Man. Illustrated. 5s.

Lilly's Introduction to Astrology.
With numerous Emendations, by ZapKIEL.
5s.

Xiller's (Professor) History, Philoso-
&irlly considered. In 4 vols. 3s. 6d.

Puk:’l Elementary Chemistry.
3.

Political, (The), Cyclopemdia. In4 |
vols, 3s. 6d. each.

Political (The clopeedia. Also
llehund in 2 vlh.cywlt.h leather backs.
Shakespeare's Works, with Life,
by CuaLMERS. In diamond type. 3s. 6d.
or, with 40 Engravings. 5s.

Uncle Tom's Cabin, With Introduc-
tory Remarks, by the Rev. J. SHERMAN.
Printed in a large clear type. IRusira-
tions, 3s. 6d,

Wide, Wide Warld. By ELizABETH
WETHERALL., Ilustrated with 10 highly-
Jinished Steel Engravings. 3s. 6d.

118
Bohn’s Historical Library.

UNIFORM WITH THE STANDARD

Evelyn’s Diary and Correspondence.
IUustrated with numerous Poriraits, &c.
In 4 vols.

Pepys’ Diary and Co: dence.
Edited by Lord Braybrooke. With im-

rtant Additions, including numerous
tters. Jlustrated with many Portraits.
In 4 vols.

Jesse’s Memoirs of the Reign of the
Stuarts, including the Protectorate. With
(l'.i:r;eulhlndex. Upwards of 40 Portraits.

Vol

LIBRARY, AT 55. PER VOLUME.

Jesse’s Memoirs of the Pretenders
and their Adherents. 6 Poréraits.

Nugent's (Lord) Memorials
Hampden, his Party, and Times.
Portraits.

Strickland’s - (Agnes) Lives of the
Queens of England, from the Norman
Conquest. From official records and
authentic documents, private and public.
Revised Edition. In ¢ vols

[Vust completed.

of
12

Iv.
Bohn’s Library of French Memoirs.

UNIFORM WITH THE STANDARD LIBRARY, AT 3s. 6J. PER VOLUME. '

Memoirs of Philip de Commines,
oontaining the Histories of Louis XI. and
. Charles VIII, and of Charles the Bold,
Duke of Burgundy. To which is added,
The Scandalous Chronicle, or Secret

History of Louis XL Portraits. In
2 vols.

Memoirs of the Duke of Sully, Prime
Minister to Henry the Great, Portraits
In 4 vols,

v.
Bohn’s School and College Series.

UNIFORM WITH THE

Bass’s Complete Greek and English
Lexicon to the New Testament. 2s. 6d.
New Testament (The) in Greek,
Griesbach’s Text, with the various read-
ings of Mill and Scholz at foot of page, and

BTANDARD LIBRARY.

Parallel References in the margin; also a
Critical Introduction and Chronological
Tables, Tuwo fac-similes of Greek Manu-
scripts. (650 pages.) 3s.6d.; or with the
* Lexfoon, 5s.



A CATALOGUE OF

VI.

Bohn’s Philological and Philosophical Library.

UNIFORM WITH THE STANDARD LIBRARY, AT 55, PER VOLUME
(EXOEPTING THOSE MARKED OTHERWISE).

Hegel’s Lectures on the Philosophy
of Histagy. Translated by J. Stsreg, M.A.

Herodotus, Turner's (Dawson W.)
Notes to. wm: Map, &c.

‘Wheeler's Analysis and
Suminary of.

Kant’s Critique of Pure Reason.
Translated by J. M. D). MEIKLEJOHN,

Logic; or, the Science of Inference.
A Popuhr Manual. By J. DEVEY.

Lowndes' Bibliographer’s Manual of
English Literature. New Edition, en-
larged by H. G. BorN. Parts L. to X. (A
to Z). 3s.6d. each. Part XI. (the Ap-
pendix Volume). 5s. [Now ready.

Tennemann’s Manual of the History
of Philosophy. Continued by J. R. MORELL.

Thucydides, Wheeler's Analysis of.

‘Wright's (T.) Dictionary of Obsolete

Provincial English. In 2 vols. 5s.
each. ; or half-bound in 1 vol., 10s. 6d. ,

viI.
Bohn's British Classies.

UNIFORM WITH THE STANDARD LIBRARY, AT 3s. 6d. FER VOLUME,

Addison’s Works. With the Notes
of Bishop Hurp, much additional matter,
and upwards of 100 Unpublished Letters.
Edited by H. G. BowN. [lortrait and 8
Engravings on Steel. In 6 vols.
Burke's Works. In 6 Volumes.
Vol. 1. Vindication of Natural Societ
Oun the Sublime and Beautiful, and
Political Miscellanies.
Vol. 3, French Revolution, &c.
Yol. 3. Agpeal from the New to the
0Old Whigs ; the Catholic Claims, &c.
Voé.h:rs(‘?n the A‘galrs ol['hindia, and
against Warren tings.
Vol 5. Oonclusion of Charge against
Hastings ; on a Regicide Peace, &c.
Vol. 6. Miscellaneous Speeches, &c.
‘With a General Index.

Burke's Speechea on Warren Hast-
ings; and Letters. With Index. In
2 vols. (forming vols. 7 and 8 of the
works).

Life. By Prior.
revised Edition. Portrait.

Defoe’s Works. Edited by Sir WaL-
TER Scorr. In 7 vols.

@Gibben’s Roman Empire. Complete
and Unabridged, with Notes' including,
in addition to the Author’s own, those of
Guizot, Wenck, Niebuhr, Hugo, Neander,
and other foreign scholars; and an ela-
borate Index. Edited by an English
Churchman. In 7 vols.

New and

vIm.
Bohn’s Ecclesiastical Library.

UNIFORM WITH THE STANDABDv LIBRARY, AT 5s. PER VOLUME.

Eusebiue’ FEcolesiastical History.
With Notes.

mnlo Judmu, Workl of t}:e con-

f J by
C.D. Yonge In 4 vols.
Socrates’ Ecclesiastical History, in
continuation of Eusebius. With the Notes
of Valesius,

§

Sozomen’s Ecclesiastical His!
from A.D. 324-440: and the Ecolesiutiesl
History of Philostorgius.

Theodoret and us. Ecclesias-
tical Histories, from A.D. 332 {0 A.D. 427 ;
and from A.D. 431 to A.D. 5dd.



BOHN’S VARIOUS LIBRARIES.

x.
Bohn’s Antiquarian Library.

UNIFORM WITH THE STANDARD LIBRARY, AT §3. PER VOLUME.

Bede’s Ecclesiastical History, and
Anglo-Saxon Chronicle,

Boethius’s Consolation of Philoso-
y. In Anglo-Saxon, with the A. 8.
etres, and an English Translation, by

the Rev. 8. Fox.

Brand’s Popular Antiquities of Eng-
land, Scotland, and Ireland. By Sir HENRY
Erus. In 3 vols.

Browne's (Sir Thomas) Works.
Kdited by Smson WiLkIN. In 3 vols,

Vol. 1. The Vulgar Errors.
ch.':.l Religio Medici, and Garden of

8.

Vol 3. Urn-Burial, Tracts, and Corre-
spondence.

' Chronieles of the Crusaders. Richard
of Devizes, Geoffrey de Vinsauf, Lord de
Joinville,

Chronicles of the Tombs. A Collec-
tion of Remarkable Epitaphs. By T.J.
Perriesew, FRS, FS.A.

Early Travels in Palestine. Willi-
hald, S8zwulf, Benjamin of Tudela, Man-
deville, La Brocquiere, and Maundrell
all unabridged. Edited by THoOMAS
‘WRIGHT.

Ellis’s Early English Metrical Ro-
mances, Revised by J. 0. HALLIWELL,

Florence of Worcester’s: Chronicle,
with the Two Continuations : comprising
Annals of English History to the Reign of
Edward 1.

@Giraldus Cambrensis’ Historical
‘Works : Topography of Ireland ; History
of the Conquest of Ireland; Itinerary
through Wales; and Description of Wales.
With Index. Edited by THos. WRIGHT.

Handbook of Proverbs. Comprising

all Ray’s English Proverbs, with additions;
llm Foreigu Proverbs ; and an Alphabetical

Renry of Huntingdon’s History of
the English, from the Roman Invasion to
&H:.m'y 11, with the Acts of King Stephen,

Ingulph’s chronhicé: of the Abbey of
Croyland, with tinuati Pete:
o Blots” and other Wrtters. By B T.

.

Keightley’s Fairy Mythology. Fron-
tispiece by Cruikshank.

Lamb’s Dramatic Poets of the Time
of Elizabeth; including his Selections from
the Garrick Plays.

Lepsius’s Letters from Egypt, Ethio-
pia, and the Peninsula of Sinak

Mallet’s Northern Antiquities. By
Bishop PERcY. With an Abstract of the
Eyr'lzlggh Saga, by Sir WaLTeR ScoTT.
Edited by J. A. BLACKWELL.

Marco Polo’s Travels. The Trans-
lation of Marsden. KEdited by TuoMas
‘WRIGHT. .

Matthew Paris’s Chronicle. In 5
vols.

First SrctioN : Roger of Wendover's
Flowers of English History, from the
Descent of the Saxons to A.D. 1235.
Translated by Dr. GiLes. In 2 vols.

SecoNp SEcTION: From 1235 to 1273.

‘Whiih Index to the entire Work. In
3 vols.

Matthew of Westminster’s Flowers
of History, especially such as relate to the
affairs of Britain ; to A.p. 1307. Translated
by C. D. Yoxge. In 2 vols.

Ordericus Vitalis’ Ecclesiastical His-
tory of England and Normandy. Trans-
lated with Notes, by T. ForESTER, M.A.
In 4 vols,

Pauli’s (Dr. B, Life of Alfred the
Great. Translated from the G .

Polyglot of Foreign Proverbs. With
English Translations, and a General Index,
%r;nglng the whole into parallels, by H. G.

HN.

Roger De Hoveden’s Annals of Eng-
lish History ; from A.D. 732 to A.D. 1201,
Edited by H. T. RuwEy. In 2 vols. .

8ix 0ld English Chronicles, viz,:=—
Asser’s Life of Alfred, and the Chronicles
of Ethelwerd, Gildas, Nenuius, Geoffrey
of 'Lvionmonth. and Richard of Ciren-
cester.

William of Malmesbury’s Chronicle

of the Kings of England. Translated by
SHARPE.

Yule-Tide Stories. A Collection of
Scandinavian Tales and Traditions. Edited
by B. THORPE. .




A CATALOGUE OF

X.

Bohn’s Illustrated Library.

UNIFORM WITH THE STANDARD LIBRARY, AT 5s. PER VOLUME
(EXCEPTING THOSE MAEKED OTHERWISE).

Allen’s Battles of the British Navy.
Revised and enlarged. Numerous fine
Portraits. In 2 vols.

Apdersen’y Danish Legends and
Falry Tales. With many ‘I'ales not in any
other edition. ‘I'ranslated by CABOLINE
PEACHEY. 120 Wood Engravings.

Ariosto’s Orlando Furioso. In Eng-
lish Verse. By W.S. Rose. Twelve fine
Engravings. 2 vols. ber Bi

Bechstein’s Cage and Cham irds.
Including Sweet's Warbiers. Enlarged
edition. Numerous .

*,* All other editions are abridged.
With the plates coloured. Ts. 6d.

Bonomi’s Nineveh and its Palaces.
New Edition, revised and considerably
enlarged, both in matter and Plates, in-
cluding a Full Account of the Assyrian
Sculptures recently added to the Na}ional
Collection. Upwards of 300 Engravings.

Butler’s Hudibras. With Va‘rilo;um
Notes, a Bi hy, and a General Index.
Edited by lg‘;{al& G. Boux. Thirty beau-
tiful Ilustrations. .

; or, further illustrated with

62 Outline Portraits. In 2 vols. 10s.

Cattermole’s Evenings at ms"le:;
Hall. 24 exquisile -avings on s
Sfrom designs by hi , the Letterpress
by the BARoNESS DE CAB.AB.ELL‘A.

China, Pictorial, Descriptive, and
Historlcal, with some Account of Ava and
the Burmese, Slam, and Anam. Nearly
100 Illustrations.

Craik’s (6. L) Pursuit of Knowledge
under Difficulties, illustrated by Anec-
dotes and Memoirs. Revised Edition.
With numerous Portraits. [fmmediately.

i s Three Courses and a
Dessert. A Series of Tales, with 50 hu-
morous Ilustrations by Cruélahank

Dante. Translated by I. C. WRIGHT,
M.A. New Edition, carefully revised.
Partrait and 34 Illustrations on Steel,

afkr 3 3
Didron’s History of Christian Art;
or, Christian Icorugraphy. From the
French. Upwards_of 150 beautiful out-
line Engravings. Vol.L (Mons. Didron
‘has not yet written the second volume.)
$

Gil Blas, The Adventures of. 24
Engravings on Steel, after Smirke, and
10 Etchings by George Cruikshank. (612

. Dbages.) 6s.

@rimm’s Gammer Grethel; or, Ger-
man Fairy Tales and Popular Stories.
Translated by EnGAr TAYLOR. Numerous
Woodcuts by Cruikshank. 3s. 6d.

Holbein’s Dance of Death, and Bible
Cuts. Upwards of 150 subjects, beauti-
Jully engraved in fac-simile, with Intro-
duction and Descriptions by the late
Francs Douce and Dr. T. F. DiBprx.
2vols. in 1. 17s. 6d.

Howitt’s (M Pictorial Calendar
of the Seasons. Embodying the whole of
Aiken's Calendar of Nature. Upwards of
100 Engravings. .

and William) Stories
of English and Foreign Life. Twenty beau-
tiful Engravings.

Hunt’s (Leigh) Book for a Corner.

Eighty extremely beautiful Engravings.

India, Pictorial, iptive, and

];:eswriealbfrom dti:e }Barliest Times t:i the
sent. Upwards of 100 fine (] 8
on Wood, and a Map. Jine Engraving

Josse’s Anecdotes of Dogs. New
Edition, with large additions. Numerous
_f:;:a_ Woodcuts after Harvey, Bewick, and

8.

; or, with the addition of 34
highly-finished Steel Engravings after
Cooper, Landseer, &c. 1s. 6d. ..
Kitto's Scripture Lands and Biblica
Atlas. Twenty-four Maps, beautifully
engraved on Steel, with a Consulting

Index.
s or, with the maps coloured.

7s. 6d. !

Krummacher’s Parables. Translated
from the German, Forty Ilustrations by
Clayton, engraved by Dalziel.

Lindsay’s (Lord) Letters on s
Edom, and the Holy Land. New Editien,
enlarged. Thirty-siz beautiful Engrav-
ings, and 2 Maps.

Lodge’s Portraits of Illustrious Per-
sonages of Great Britain, with Memoirs.
Twn Hundred and Forty Portrails, beau~
tifully engraved on Steel. 8 vols.




-THE PRINCIPLES

OF

HARMONY AND CONTRAST

COLOURS,

AND THEIR APPLICATIONS TO THE ARTS:

1XCLUDING

PAINTING, INTERIOR DECORATION, TAPESTRIES,
CARPETS, MOSAICS, COLOURED GLAZING, PAPER-STAINING,
CALICO-PRINTING, LETTERPRESS PRINTING, MAP-COLOURING, DRESS,
LANDSCAPE AND FLOWER GARDENING, ETC,

BY

M. E. CHEVREUL,

MEMBRE DE L'INSTITUT DE FRANCE, ETC.

TRANSLATED FROM THE FRENCH BY CHARLES MARTEL.

THIRD EDITION.

WITH AN ADDITIONAL INTRODUCTION BY THE TRANSLATOR, AND A
GENERAL INDEX.

ILLUSTRATED WITH PLATES.
LONDON:

HENRY G. BOHN, YORK STREET, COVENT GARDEN.
1860.



“To derive all from native powsr, to owe nothing to another, is the
praise which men, who do not much think on what they are saying, bestow
sometimes upon others, and sometimes on themselves; and their imaginary
dignity is naturally heightened by a supercilious censure of the low, the
barren, the grovelling, the servile imitator.”

Sir Joshua Reynolds’s Sizth Discourse.

“The arts would lie open for ever to caprice and casualty, if those who
are to judge of their excellences had no settled principles by which they
are to regulate their decisions, and the merit or defect of performances
were to be determined by unguided fancy; and indeed we may venture to
assert, that whatever speculative knowledge is necessary to the artist, is
equally and mdxspensably necessary to the connoisseur.”

Seventh Discourse by the same Author.
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TRANSLATOR’S PREFACE

TO
THE SECOND EDITION.

—t

TaE rapid sale of the first edition of this translation satis-
factorily proves how much such a work was needed. It
may, indeed, be regarded as a national reproach that this
subject of “the Harmony and Contrast of Colours’ should
have remained so long in a state of chaos, while a work of
the scientific character and practical value like the present
was extant. Long subsequent to its publication in France,
after ample time had elapsed for M. Chevreul’s discovery to
have become known in this country, works of no practical
value whatever, some indeed pernicious from their errors and
obscurity, have issued from the English press, and usurped
the place in our literature which this work only ought to
occupy. These authors have discoursed glibly upon the
“ Laws of Harmonious Colouring” without even recognising
the existence of the phenomena upon which these *laws”
are really based—without making a single rational observa-

-tion or experiment on the optical effects resulting from
the juxtaposition of coloured bodies—without regarding the
physiological condition of the eye while this organ is excited
by the sight of colours,—in fact, without at all understanding
the nature of the subject they, with so much complacency,
suppose themselves to have fully elucidated.
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Others have added new testimony to the truth of the
maxim “ that a little knowledge is a dangerous thing ;" for
after superficially examining M. Chevreul’s “law,” they
have rushed to impossible conclusions, which, not being
verified, induced them to treat this “law” slightingly, as
a thing of nought. By others, again, the “law” has been
adopted without comprehension, and from the foolish at-
tempt to ally it with the dogmatism of unscientific writers*
has resulted their own and their readers’ confusion.

To be thoroughly understood, this book must not merely
be read but studied. - The superficial reader will be con-
stantly exposed to arriving at false conclusions, from too
hasty generalisation, by which he will miss the author’s aim
—that of placing the subject of “contrast” upon a truly
scientific basis. His reasoning and conclusions may be dis-
puted by the empiric, but cannot be controverted, for they
are based upon careful observation of natural phenomena
and experiment, which every reader can easily repeat and
verify for himself.

The chief error fallen into in the applications of the law
of contrast is, the overlooking the influence of comfrast of
tone, or intensity ; it is so important that this kind of con-
trast be fully recognised and appreciated, that the reader
should keep his attention constantly directed o it. The
nature of luminous and sombre colours should also be well
understood, particularly with reference to their degree of
intensity or tone.

This book will amply repay any amount of stady bestowed
upon it; and not merely for the subject with which it is
occupied, but a8 an excellent example of the method of
scientific investigation ; in this respect this freatise is a
model of its kind. The slightest inspection of the numerous.
books professing to treat of the subject which it elucidates,
will serve to convince the reader that their authors are but
drifting in an unknown sea, without chart or compass to
guide them.

* The translator might instance Field, Hay, ad 2oc genas omme.
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- Already, in the few months that have elapsed since the
publication of the first edition of this book, we may perceive
‘the fruit of its teachings. As we pass along the busy
thoroughfares, the shops of the upholsterer, the paper-
hanger, the draper, and the milliner, frequently display a
recognition of the law of contrast; not always, it must be
admitted, in entire conformity with the principles laid down,
but still a recognition, which it is to be hoped may in due
time extend to a full understanding.

The translator cannot dismiss this book from his hands,
without making a few remarks upon the treatment it has
received at the hands of the reviewers,—eritics they may not
be called. In most cases, in journals of high pretensions, it
was flippantly “noticed,” as the phrase goes: a few sen-
tences garbled from the Translator’s Introduction, coupled
with a few taking extracts, and the reviewer’s work was
“bravely done.” Few seemed to be aware that they had
under their hands one of the most original and remarkable
works that science has given to literature in the present
generation, a work that owes its chief merit to its exhibition
of the method of investigation enounced by our illustrious
Bacon.*

In one instancet the author was made to say exactly the
reverse of what the book shows he really does say: this
serious and flagrant malversion arose apparently from the
reviewer’s desire to improve his author before he had made
himself sufficiently acquainted with him.

By another] the translator was supposed to be ignorant
of the labours of our countrymen on the subject of “The
Laws of Harmonious Colouring ;” he was not ignorant, how-
ever, that there are many books with pompous titles, pro-

* From this sweeping but well-deserved censure we must gratefully
acquit certain journals which make reviewing a conscientious task. In the
Times of September 29, 1854, and in the Artist of February 3, 1855,
Chevreul’s treatise is reviewed with discriminating and comprehensive in-
telligence. ‘

Art Journal, October, 1854.
Blackwood’s Magazine, November, 1854.
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fessing to explain the principles of harmony and contrast,
but which exhibit nothing more clearly than the ignorance -
and egotism of their authors. They resemble nothing so
much as portable backgammon-boards, labelled with the
titles of works of standard literature. Such books in fact
belong to the “dark ages,” before Galileo, Newton, Bacon,
Cuvier had said “let light be ;” and should be placed on our
shelves beside Lilly’s Astrology and Moore’s ‘almanacks.
That they should have found recognition at all can only be
attributed to the strong desire felt by the public for instrue-
tion on the subject of colour. That they failed to satisfy
" that desire is but too evident upon all occasions where a
knowledge of principles was necessary to the successful
result of great undertakings : it is only necessary to refer to
the discussions raised upon the proper colouring for the
Crystal Palace, in 1851.

THIRD EDITION.

Ix the present edition the translation has been carefully
revised, a new introduction adapted to the unscientific
reader prefixed, and a complete index added. It is hoped
thekbook will now be found as perfect as it is possible to
make it.

York-street, Covent-garden,
September, 1860,
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Tr1s work is too remote from the science which has occu-’
pied the greatest part of my life, too many subjects differing
in appearance are treated of, for me not to indicate to the
reader the cause which induced me to undertake it: sub-
sequently I shall speak of the circumstances which made me
extend the limits within which it first seemed natural to
restrain it.

‘When I was called upon to superintend the dyeing de-
partment of the royal manufactories (Gobelins), I felt that
this office imposed on me the obligation of placing the
dyeing on a new basis, and consequently it was incumbent
on me to enter upon minute researches, the number of
which I clearly foresaw, but not the variety : ‘the difficulties
of my position were greatly increased by numerous per-
plexing questions proposed to me for solution by the direc-
tors of that establishment; I was therefore obliged to
arrange my labours differently than if I had been free from
every other occupation.

In endeavouring to discover the cause of the complaints
made of the quality of certain pigments prepared in the
dyeing laboratory of the Gobelins, I soon satisfied myself
that if the complaints of the want of permanence in the
light blues, violets, greys, and browns, were well-founded,
there were others, particularly those of the want of vigour
in the blacks employed in making shades in blue and violet
draperies, which bad no foundation; for after procuring
black-dyed wools from the most celebrated French and other
workshops—and perceiving that they had no superiority over
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those dyed at the Gtobelins,—1I saw that the want of vigour
complained of in the blacks was owing to the colour next to
them, and was due to the phenomena of contrast of colours.
I then saw that to fulfil the duties of director of the dyeing
department, I had two quite distinct subjects to treat—the
one being the contrast of colours generally considered,
either under the scientific relation, or under that of its appli-
cations ; the other concerned the chemical part of dyeing.
Such, in fact, have been the two centres to which all my
researches during ten years have converged. In proportion
as they are developed, those who read them will be enabled
to see how much time and labour they have cost me, and I
may venture to add, difficulty also,—because undertaking
them at a period when my work on Zes Corps Gras d’Origine
Animale, and my Considérations sur UAnalyse Organique,
had opened to me a field which, so to speak, I had only to
reap,—in separating myself from this career, under the ne-
cessity of opening & new one ; and all who have been in this
position know that human weakness is felt mostly by him
who would reap from the soil he has himself ploughed and
sown.

The work I now publish is the result of my researches on
Simultaneous Contrast of Colours; researches which have
been greatly extended since the lecture I gave on this subject
at the Institute on the 7th April, 1828. The extension they
have taken is a consequence of the method which directed
me in my ¢ Researches on Fatty Bodies,” the rules of which
have been explained in my Considérations sur U Analyse Or-
ganigue. To all who are acquainted with these works, it will
be evident that the present work cannot be a collection of
hypotheses (more or less ingenious) on the assortment of
colours and their harmonies, and a perusal of it will doubtless
convince them that it is as experimental and as exact as the
two preceding works.

In fact, numerous observations on the view of coloured
objects made during several months, verified by my pupils,
and others much accustomed in their professions to judge of
colours, and to appreciate the least difference in them, have
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first been collected and described as proved facts. Then, in
reflecting on the relations these facts have together, in seek-
ing the principle of which they are the consequences, I have
“ been led to the discovery of the one which I have named the
law of simultoncons contrast of colowrs. Thus this work is
really the fruit of the method & posteriori: facts are ob-
served, defined, described, then they become generalised in a
mnple expression which has all the characters of a law of
natare. This law, once demonstrated, becomes an & prior:
means of assorhngeolouredobjectusoutoob&unthe best
possible effect from them, according to the taste of the person
who combines them ; of estimating if the eyes are well
organised for seeing and judging of colours, or if painters
have exactly copied objects of known colours.

In viewing the law of simultaneous contrast of colours
with reference to its application, and in submitting to ex-
periment all the consequences which appeared to me to
result from it, I have thus been led to extend it to the arts of
tapestry, to the different kinds of painting, block printing,
tinting, horticulture, &c.; but-in order to prevent the con-
clusions which some readers might arrive at upon the value
of the opinions I have put forth (2nd part, 2nd division) in
relation to the Gobelins and Beauvais tapestries, and to
Savonnerie carpets, from the examinations which they will
themselves make of these works, I now state that, an entire
stranger to the inspection and direction of the works exe-
cuted in the workshops of the royal manufactories, as well
#s to the selection of patterns, my views and opinions must
only be, for the readers of whom I speak, as those of a
private individual who has had frequent opportunities of
seeing and examining works of art in the production of
which he has no influence to exercise; the duties which
attach me to the Gobelins being exclusively those of director
of the dyeing department. Instead of this brief review of
my researches, I had at first proposed to develop in an in-
troduction, conformably to chronological order, the series of
leading ideas which have presided over the composition of
this book, thinking to show by their mutual connection how
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I have been obliged to treat of subjects which at first sight
seemed foreign to the law of simultaneous contrast of
colours ; but upon reflecting that a great many things are
unknown to the reader, I thought a summary of my re-
searches, placed at the end of this work, would possess all
the advantages of my first intention without the objections
which upon reflection I discovered in it.

I beg the reader never to forget when it is asserted of the
phenomena of simultaneous contrast, tkat one colour placed
beside another receives such a modification from ¢ that this
manner of speaking does not mean that the two colours, or
rather the two material objects that present them to us, have
a mutual action, either physical or chemical; it is really
only applied Zo the modification that takes place before us
when we perceive the simultaneous impression of these two
colours. :

L'Hay, near Paris,
19th April, 1835.

POSTSCRIPT.

Ta1s work, written three years ago, has'formed the subject
of eight public lectures delivered at the Gobelins in the
course of January, 1836, and January, 1838 ; I should have
earnestly desired to publish it as soon as I had finished
writing it ; but the condition which I set that the price
should not be too dear, notwithstanding the expense occa-
sioned by numerous coloured plates, was an obstacle in find-
ing a publisher, just at the time when M. Pitois-Levrault
wished to become such. In stating the cause of the delay
of this publication, I should certainly neglect a duty, if I
did not publicly thank an illustrious foreigner for the offer
he made me of the aid of his sovereign to hasten it; although
I have not availed myself of it, I shall nevertheless always
retain it in grateful remembrance.

Au Musée d'Histoire Naturelle,
1st June, 1838,
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TRANSLATOR’S INTRODUCTION,
Fuplanatory of M. CEEVREUL’S Principles.

-

In entering upon the study of the Principles of Harmony and Con-
trast of Colours as established by M. Chevreul, it will be necessary
for the reader to forget much that he may have learned from other
sources. .

The notions hitherto prevalent on this important subject were very
vague and empirical, not to say fanciful. They had no foundation in
observation or experiment, consequently no formula or law could be
deduced from them wherewith to guide the inquirer. M. Chevreul’s
work is based on strict scientific investigation; his observations and
experiments can be repeated by every one, and their validity tested
and verified. He has established the existence of a law which governs
the phenomena of contrast of Colours, and this book develops the

Tocess b¥ which he arrived at it, and the numerous applications to

e arts of which it is susceptible,

As the facts and principles by which this subject is developed are
necessarily scattered over a wide spaee, it is thought that the reader’s
progress will be greatly facilitated if he be presented with a summary
of them, 80 'as to afford a bird’s-eye view, as it were, by which the
various mfluences and modifications bearing upon the general law may
be seen, and more readily appreciated.

There is an arrangement and a sequence in which these facts and
principles must of necessity be placed. But it may be convenient to
anticipate some of them; to bring them nearer together, by which
their mutual connexion and reciprocal influence may be made more
apparent. Among the principles which govern the harmony and con-
trast of colours, few can be taken absolutely or independently of
others. By adopting one principle hastily before we have ascertained
‘what other principles modify it, we fall into the errors attendant npon
hesty generalisation and false conclusions. A careful study of this
Introduction will save the reader from so unprofitable a course.
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DEFINITIONS.

Primary Colours . . . Blue, Red, and Yellow.

Secondary Colours. .. Orange, Green, and Violet.

Normal Colours . . . The Colours of the Spectrum.

Binary Colours . . .. Compounds of two Primaries.

Broken Colours . . . Colours in which all three primarnes exist.

Complementary Colours. The primary or the secondary requisite to
make up the complement of coloured rays
that constitute white light. The comple-
mentary of a primary, as red, is the se-
condary composed of the other two prima-

. ries (green). .

Luminous Cclours . . Yellow, Orange, Red, Light Green, and the
light tones of sombre colours,

Sombre Colours. . .. Blue, Violet, and the broken tones of the
luminous colours.

‘Warm Colours. . . . The same as Luminous colours.

Cold Colours. . . .. The same as Sombre colours.

Pigments . . . . . Material Colours, or paints.

Grey (normal) . . .. Normal Grey consists of pure black and
white mixed in various proportions, pro-
ducing a variety of tones from white to
black.

Coloured Greys . . . Normal Grey, to which a primary or a se-
condary is added.

Tertiary Colours ." . . Coloured Greys. Russet is red-grey. Olive
is blue-grey. Citrine is yellow-grey.

Tones. . . . . . . The series of gradations of a colour from its
greatest intensity, weakened by the addi-
tion of white, or deepened by the addition
of black.

Hue. . . . . . .. The change produced in a Colour by the ad-
dition to it of another colour. The ori-
ginal colour must always be in the ascend-
ancy, otherwise it becomes a hue of the
colour added to it.

Scale. . . .. .. The series of hues and tones of any given
colour.

Tints . . . . . .. The tones of a colour produced by the addi-
tion of white added to the normal colour.

Shades . . . . . . The tones of a colour produced by the addi-
tion of black to the normal colour.
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Prismatic Spectrum . . The image of a ray of light when decomposed
by a prism. It consists of Blue, Red, and
Yellow, and the combinations produced by
their mixture or blending with each other,
(secondaries) Orange, Green, Violet and
its hues, purple, indigo, lavender, &c.

ANALYSIS OF LIGHT AND COLOUR.
THE SOURCE OF COLOUR.

As Light is the source of Colour, it is necessary to commence with
an examination of its composition, as the laws of contrast of colours
are entirely dependent upon it.

When a ray of sunshine, or white light, as it is termed, passes
through a glass prism, it is decomposed, or separated, and if the image
formed, called the prismatic spectrum, is received upon a white screen,
placed at a suitable distance from the prism, it will be found to con-
sist of various colours, arranged in a certain order, like those of the
rainbow.

These colours are six.in number: three of which are simple; and
three which are compound, resulting from the mixture of the simple
colours in pairs.

Blue, Red, and Yellow are simple, or primary colours. ,

Green, Violet, and Orange are compound, or secondary colours.

The mixture of Blue with Red produces Violet.
The mixture of Blue with Yellow produces Green.
The mixture of Red with Yellow produces Orange.

These compound colours vary in hue according to the proportions of
the simple colours of which they are formed : thus, by increasing the
quantity of blue in the mixture of blue and red, we produce purple,
indigo, &c. The same effect takes place with Greens.

The primary colours are simple and pure, they cannot, like the
secondaries, be produced by the mixture of other colours.

It is evident that the colour of the primaries cannot vary as colour
(or in Aue), but only in intensity, at least so Jong as they are kept
pure, butthe hues of the secondaries may vary infinitely, according as
one or the other predominates.
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THE TYPE, OR STANDARD, OF COLOUR.

To avoid misapprehension when speaking of colours, it is necessary
to refer to some invariable type or standard of colour, so that when
speaking of Blue, we may not be in doubt as to whether the colour
represented by Prussian Blue, or by Cobalt Blue is meant. This type,
or standard, is supplied by nature in the prismatic spectrum, and—
although in a weaker degree—in the rainbow. Therefore, whenever
we speak of pure colours, those representing the colours of the spec-
trum must be understood. They are called also normal colours.

ON THE MIXTURE OF COLOURS.

‘We must never lose sight of the fact, that the results predicated of

the mixture of colours, taken theoretically, are: not obtained by mixing
pigments, or paints, and dyes.
m Theoretically, the mixture, or combination of the colours of the
prismatic spectram, by means of a lens or concave mirror, produces a
ray of white light; but when we mix pigments representing those
colours, taken as pure as we can possibly obtain them, the mixiure is
not white, but grey or black, according to their intensity, &e. :

For every Blue pigment contains also either red or yellow ;

Every Red pigment contains also either blue or yellow ;

Every Yellow pigment contains also either blue or red.
And although, as we have said, the union of the blue, red, and yellow
of the spectrum produces wkite, the union of blue, red, and: yellow
pigments produces grey or black.

If we had pigments that were in colour as pure as those of the
spectrum, their mixture would also yield pure colours.

Ultramarine is the only pigment that approaches a prismatic eolour
in its purity, but even that has a slight tinge of red in its composition,
causing it to appear violet. o

‘We can take gamboge as the representative of pure Yellow, carmine
as that of Red, and Prussian blue as that of Blue.

In mixing pigments to obtain pure secondary colours, we shall
obtain a better result if we select such as- are free from the colour not
essential to the compound. Thus, to obtain a pure green, which con-
sists of blue and yellow only, we must take a blue tinged with yellow
rather than with red, and a yellow tinged with blue rather than with
red ; if we took either of those pigments tinged with red, a quantity
of black would be formed by its mixture with the two other primaries,
and the green would be tarnished or broken. So long as pure blue
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and yellow are mixed together, in varying proportions, but without
the addition of the other primary colour (red), the resulting compound
colour, green, remains & pure colour. Such is the theory, and the
practical result is the same if the plgments we select to form the
mixture are both free from the third primary.

‘When the three pnmanes (plgments) are mixed together in equal
strength and proportions, the resulting compound is black. But if
they are mixed in unequal strength and proportions, the mixture is
grey,d?olomdbytheprimaryorthe secondary in excess in the Com-
poun
. Normal Greynformsdbymmng a black with a white pigment in
varying proportions, producing various tones of Grey.

By adding a primary or a secondary to normal Grey, we produce a
coloured Grey.

There are as many classes of Grey as there are primary and second-
ary colours, and as many hues of Grey as there are hues of these pure
colours., What are commonly called Tertiaries, are, in fact, coloured
Greys : thus, Russet is red-grey, Citrineis yellow-grey, Olive is blue-

grey.
If the primaries are mixed in unequal proportions, or are of different
intensities, the mixture is a grey :
If the blue is in excess, the mixture is a blue-grey.
If the red is in excess, the mixture is a red-grey.
If the yellow is in excess, the mixture is a yellow-grey.
If the blue and the red are in excess, the mixture is a violet-grey.
If the blue and the yellow are in excess, the mixture is a green-

grey.
If the yellow and the red are in excess, the mixture is an orange-

ey.
Wheggt}vrvo secondaries are mixed together the grey that results is
coloured by the primary which enters into the composition of both
secondaries, thus :
In mixing Green with Violet, the Greyis coloured by Blue, that
being the primary in excess.

The compound contains twice
Green consists of Blue and %Zl‘llow as much Blue as Red or Yel.

Violet consists of Blue and oW,
In mixing Green with Orange, the Grey is coloured by Yellow, that

being the primary in excess.
Green consists of Blue and Yellow Th° compound contains twice

Orange consists of Red and Yellow “ﬁe(‘inuch Yellow as Blue or

In mixing Violet with Orange, the Grey is coloured by Red, that
being the primary in excess.
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Orange consists of Red and Yellow {Th:s mggun&goﬁahﬁ::ig:

Violet consists of Red and Blue . Yellow.

Tt is understood that the colours employed are of equal strength and
proportions,

COLOURS ARE MODIFIED IN HUE AND INTENSITY.

‘When one pure colour is added to another pure colour, in increasing
proportions, we obtain Axes of the colour receiving that addition.

Thus we may add to pure blue increasing quantities of red or of
yellow, and so long as the blue predominates, the compound is a Aze of
blue ; but 50 soon as the red or the yellow predominates in the mixture,
it passes into a hue of red or of yellow.

Thus, proceeding from pure Blue, by adding yellow we obtain
various hues of Yellowed blue, until{we arrive at blue-Yellow, or
Green. Any further addition of yellow carries the Blue into the yellow
h\ﬁes, and we have bluish-yellows until at length we arrive at pure
yellow.

On the other side, by adding to pure Blue increasing quantities of
Red, we obtain various hues of reddened blue until we arrive at blue-
red, or Violet; any further addition of red carries the blue into the
red hues, and we have bluish-reds, until at length we arrive at pure red.

TONES.

When we add to a pigment, taken at its greatest intensity, in-
creasing portions of white, which weakens its intensity, and of black,
which deepens it, we produce various Tones of that colour.

It is understood that the pigment must be taken pure, and free
from the admixture of grey or black. In the Rainbow, we find the
colours of the prismatic spectrum, but of a lighter or weaker tone.

It is usual to call the weak tones of a colour #infs, and the deep
tones skades, but very often the word %wes, is indiscriminately applied
to those modifications of a colour.

Greater precision, therefore, in the language of colours, will be
obtained by limiting the term Zomes to the modifications a colour un-
dergoes by the addition to it of white or of black, producing a series
of tones, light and dark. The term Awes must be limited to the
modifications a pure colour experiences when varying portions of
another pure colour are added toit. If the colours are rendered im-
pure by the presence of the third primary, they become broken colours

or greys.
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LUMINOUS AND SOMBRE COLOURS.

Colours are classed as warm or cold, according as they are luminous
or sombre,

The luminous colours are Yellow, Orange, Red, and light Green.

The sombre colours are Blue, Violet, and deep Green.

The deep and broken tones of the luminous scale become sombre
colours, and the light tones of blue and violet become luminous
colours,

Orange is the only secondary colour which cannot become cold,
because it is composed of two luminous colours, Yellow and Red.

‘When Yellow predominates in green, we have warm greens; when
Blue predominates the greens are cold.

Some hues of Red, Green, and Violet are neither warm nor cold,
but neutral.

In colouring maps, geological sections, &c., preference should be
given to the luminous colours; and the sombre colours made as thin
and pale as possible.

SCALE OF COLOUR.

Secale is the collection of Zomes of a given colour. There are as many
scales of colour as there are Aues. Thus we have tones of the Blue
scale, tones of the Red scale, tones of the Green scale, &c.

Hues of Blue, designate all the scales, the eolour of which still
remaining Blue, yet differs from pure Blue; for each hue will com-
prehend in itself the tones which constitute a scale wore or less allied
to the Blue scale.

COLOURS OF OBJECTS.

The colours of objects are supposed to be due to a power they
‘possess of absorbing certain portions of the coloured rays that make up
a ray of white light, and of reflecting others. The reflected portion
being complementary to the portion absorbed ; and if added together
they would, constitute white light.

Thus a red-coloured substance is considered to absorb blue and
yellow, and reflect red.

A green-coloured body absorbs red, and reflects blue and yellow.

A white substance, then, in conformity with this view, reflects all
? rays that constitute white light, while a black substance absorbs

em.

Bodies reflect a considerable portion of white light as well as
coloured light, according as the surfaces are smooth, glossy, polished,
rough, channelled, &e.

¢
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The optical effect of a colour is greatly modified by the condition of
the surface of the coloured body; thus, pieces of silk, cotton, linen,
woollen, and velvet, although dyed of exactly the same hue and tone
of colour, appear to be of quite different colours.

The depth or intensity of colour presented by velvets, and certain
flowers, such as heartsease, &c., is due to the surface being channelled,
ridged, or furrowed

*

COMPLEMENTARY COLOURS.

Aswhitelightisoomposedofthreeoolonrs,Bhe,Bed,deeﬂow,
the colour that is missing from the oomponnd is termed the Comple-
mentary Colour ; thus—

Blue is the complementary of Orange (Red and Yellow).
Red is the complementary of Green (Blue and Yellow).
Yellow is the complementary of Violet (Blue and Red).

By this it will be seen that the complementary of a pmnary colour
]t’il the secondary eomposed of the other two primaries, and vice versd ;

us :

Orange (red and yellow) is complementary to Blue.

Green (blue and yellow) is complementary to Red.

Violet (red and blue) is complementary to Yellow.

It tgﬁ Blue is tinged with red, its complementary, Orange, will be
yellower.
If the Blue is tinged with yellow, its complementary, Orange,
will be redder.
If ﬂ;ﬁ Red is tinged with blue, its complementary, Green, will be
yellower.
If bl;hglRed is tinged with yellow, its complementary, Green, will
uer. .
If &e Yellow is tinged with red, its complementary, Violet, will
bluer.
If ﬁ:ﬁ%liruw is tinged with blue, its complementary, Violet, will

All the complementaries msy be easily ascertained by consulting the

Chromatic Diagram, Plate 7.

CIRCUMSTANCES WHICH MODIFY A COLOUR.

A given colour, Red, for instance, may experience many modifica-
tions, 50 as to appear very different from what it really is, according
to the circumstances under which it is viewed.

It may be modified in its colour :

1°. By being placed in contact with Blue, the red appears yellower.

2°. By being placed in contact with Yellow, it appears bluer. -
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8°. By being placed in contact with Green, it appears purer and

4°. By being placed in contact with Black, it appears duller.
§°. By being placed in contact with White, it appears lighter and

6°. B;bemgphcedmountactmhﬁtey it appears brighter.
Thus the same Red may appear many different reds aocording to
the circumstances under which it is viewed.

It may also be modified in its intensity, or tone.

Thus, if a dark colour be placed beside a differeat, but lighter
colour, the dark colour appears deeper, and the light colour appears
lighter. This is the result of contrast of tone.

A colour is also greatly modified by gloss, as is shown by the
plumage of birds, the wings of butterflies, and by certain fiowers.

The colours of objects are also greatly modified by the form of the
object, which may produce varieties of light and shade, and thus ex-
hibit many tones of the same colour.

Both the tone and the hue of a coloured object are modified by the
quality of ﬂ:ellghtbywhohltuiﬂummed,whethentbeduectm
light, diffased daylight, or diffused reflected light.

MODIFICATIONS PRODUCED IN A COLOUR BY BEING
PLACED IN CONTACT WITH ANOTHER COLOUR.

If we look af two stripes of the same colour, but of different tomes,
or at two stripes of different colours taken at the same fone, and
placed side by side, if the stripes be not too wide, the eye perceives
eertain modifications, affecting both the quality and the intensity of
the colours, and they will appear very differently from what they do
when viewed separately.

Fmt,thetmofeachdnpevﬂlappwehmged,thehghtﬁone
will appear lighter, and the deep tone deeper, commencing at the line
afmnhct,vheneltvﬂlbemﬁest,mdgmduallydmmuhmgult
recedes from it : this is contrast ¢f fome.

Secondly, the colour of the different stripes will appear changed, each
appearing as differently as possible from the other: this is cosérast of

The contiguous colours are modified in hue, asif the oomplementary
of the neighbouring colour was added to each.
These modifications, taken together, constitute simullancons contrast
of colowr : which may be expressed in the following terms :
‘Whenever the eyo sees at the same time two contignuous colours,
thm appear as dissimilar as possible, both in their hue and
in their tone.
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" Thus, if the stripes be blue and yellow, the complementary of blue,
which is orange, is added to the yellow, making it appear redder, and
more brilliant ; while violet, the complementary of yellow, is added to
the blue, making the latter appear indigo; the colour added to each
being red, the primary absent from the view of the contiguous stripes.
If the stripes be secondary colours, as Orange and Green, the comple-
mentary of Orange, &lue, is added to the green, making it appear bluer,
and red, the complementary of Green, is added to the Orange, making
it appear redder; or, what is the same thing, Yellow, the absent com-
plementary colour, is subtracted from each contiguous colour; thus—

The complementary of Orange is Blue.

The complementary of Green is Red.

The absent complementary is Yellow.

This Yellow subtracted from Orange makes it appear red, and
Yellow subtracted from Green makes it appear blue, for

Orange is composed of red and yellow, and
Green is composed of blue and yellow.

‘When we look for a few moments at a given colour, the eye spon-
taneously calls up the complementary to that colour, which, being
added to the colour first looked at, makes it appear duller, or tarnished.
The effect is the same as if a quantity of grey was added to the colour
looked at, because the complementary colour added to the original
oolour produces black.

This calling up of the secondary colour by the eye constitutes the
phenomenon of successive contrast.

And the addition of this colour so called up to the original colour
constitutes mized contrast.

Tt will be seen that the result of viewing a single colour is different
from that produced by viewing two different colours, because the influ-
ence of the juxtaposed colour is absent; there is no complementary
colour to add to the colour looked at.

The height of tone exercises much influence upon the modification ;
for if, after looking at orange, we look at deep blue, this latter will
appear green rather than violet, a result the reverse of that presented
by light blue.

‘Whenever there is a great difference between two contiguous
colours, the difference is rendered more apparent by bringing the same
colour successively in contact with different colours belonging to the
same group.

Ezample—~If we place Orange beside scarlet-red, normal-red, or
crimson-red, the red becomes bluer, or purple, and the orange
becomes yellower by losing its red.

If we place normal-red in contact with orange-red, the first
will appear purple, and the second yellower ; but if we put the
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normal-red in contact with purple-red, the latter will appear

bluer, and the other yellower.

Thus, simple or primary colours, when in contact, pass in-
sensibly into secondary or compound colours; for the same Red
becomes purple or orange, according as it is placed in contact
with orange-red or with purple-red; the same Yellow appears
orange or green, according as it is placed in contact with orange-
yellow or with greenish-yellow ; so also Blue appears green or
violet, according as it is placed in contact with greenish-blue or
with violet-blue.

‘When we examine any two patterns of the same colour, such as blue
or red, if they are not identical when compared together, we must con-
sider that the difference is exaggerated by contrast. Thus, if one is
greenish-blue, it will make the other appear less green or more indigo,
or even more violet than it really is ; and by a reciprocal influence, the
other will appear greener than when viewed alone. It is the same
with the reds; if one is more orange than the other, the latter will
appear more purple, and the former more orange, than it really is.

As soon as we know the complementary of one colour in contact
with another, it is easy to determine what kind of modification the
second will receive from the first, as this modification is the result of
the mixture of the complementary with the contiguous colour.

The process is easy when the contiguous colours are both primaries,
and it is not more difficult when they are both secondaries; for we
have only to consider that the complementary called up being much
less intense than the colour to which it is added, we obtain the result
by subtracting from the latter secondary a portion of that primary
which, with the complementary, forms white light ; thus—

Orange, added as a complementary to Green, neutralises a portion
of the green, and consequently makes it appear yellower ; and the
Green, added to a portion of Red in the Orange, neutralises it,
and makes the orange appear yellower.

RESULTZ2 OF PLACING COLOURS IN CONTIGUITY.

YIRST GROUP.—TWO COMPOUND COLOURES, HAVING THE SAME SIMPLE
COLOUR IN EACH.

By their reciprocal influence they lose more or less of the colour
common to both, and will, therefore, differ from each other in propor-
tion to this loss. Zzample :

Orange with Green.

These two colours have yellow as an element in their composition,
and they lose it by being placed in contiguity: the Orange appears
redder, the Green bluer.
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A similar effect takes place with associations of—1, Orange and
Indigo, Orange and Violet; 2, Green and Violet, the first of which
lose Red by contiguity, and the second lose Blue.

SECOND GROUP.—A COMPOUND COLOUR WITH A SIMPLE COLOUR WHICH
FORMS A PART OF THE COMPOUND.

1. Orange with Red.

The Orange loses its red, and appears yellower; and the Red be-
comes more blue, differing as much as possible from Orange.

2. Orange with Yellow.

The Orange loses its yellow, and appears redder ; the Yellow appears
bluer, differing as much as possible from Orange.

THIRD GROUP.—TWO SIMPLE COLOUBS.
1. Red with Yellow.

Red, in losing yellow, appears bluer, and the Yellow, by losing red,
appears bluer ; or, in other words, the Red inclines to purple, and the
Yellow to green. .

2. Yellow with Blue.

Yellow, in losing blue, will appear redder, and Blue, in losing
- yellow, will appear more violet ; or, in other words, the Yellow inclines
to red, and the Blue to violet.
3. Red with Blue.
Red, in losing blue, will appear yellower, and Blue, in losing red,
will appear yellowed; or, in other words, the Red inclines to orange,
and the Blue to green.

In these examples the colours are modified in the same way they
would be by the addition of the absent primary, Yellow.

FOURTH GBO‘U’P —TWO COMPOUNDS COMPOSED OF THE SAME SIMPLE
COLOURBS.

Indigo and Violet.

Ashd:goonlyd:ﬂmﬁomeletmoonhmngahrgerpmporhon
of blue in comparison with the red, it follows that the difference will
be materially increased by the Indigo losing its red and inclining to
;:;'Samsh-hlue, whilst the Violet, acquiring more red, will become

er.

FIFTH GROUP.— A COMPOUND COLOUR, AND A SIMPLE COLOUR WHICH I8
X¥OT POUND IN THE COMPOUND.
1. Orange and Blue. ‘
9. Green and Red.
8. Violet and Greenish-yellow.
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In opposing complementary colours, each enhances the value of the
other, in conformity with the phenomena of successive and mixed
contrasts.

INFLUENCE OF GLOSS AND OF FORM UPON THE EFFECT OF CONTRAST OF
TWO COLOURS.

The form of an object, and its gloss or polish, have a. considerable
influence upon the effect of associated or contiguous colours. Form
exerts its influence by the effects of light and shade it produces, which
may conceal the ill effect of two associated colours, which are not
glossy. Thus, flowers often exhibit associations which on plane sur-
faces would appear very disagreeable, if not glossy; as, for instance,
in the sweet pea, in which red and violet are associated.

Blue and violet, which have not an agreeable effect on flat anf
unpolished surfaces, have a very good effect in the plumage of certaig.
birds, and in the wings of butterflies. For the injurious effect of the
complementaries of these two colours upon each other is lost through
the influence of the metallic lustre of the feathers and scales,

BINARY ASSOCIATIONS OF COLOURS.
1. ASSOCIATION OF COMPLEMENTARY COLOUES.

This is the only association in which the colours mutually improve,
strengthen, and purify each cther, without going out of their respective

Tlns condition is so advantageous to the associated colours, that
the association is also satisfactory when the colours are not exactly
complementary.

It is the same when they are tarnished with Grey.

Therefore this association is the best that can be adopted to produce
harmony of contrast in painting, in tapestry, stained glass windows,
between paper hangings and their borders, in furniture and clothing,
and in flower-gardens.

9. ASSOCIATION OF NON-COMPLEMENTARY COLOURS.

The result of this association differs from the preceding in this
respect—the complementary of one of the colours differing from the
other colour to which it is added, causes a modification of Aue in
the two colours, besides a modification of Zone, if they are not taken at
the same intensity.

‘Non-complementary colours evidently produce three different effects
when placed in contact.

1°, They mutually improve each other.
2°. One is improved while the other is injared.
8°. They mutunally injure each other,



xl INTRODUCTION.

The greater the difference between the colours the more their asso-
ciation will be favourable to their mutual contrast; and the nearer they
are alike, the greater the risk that their association will prove injurious
to their beauty.

@. Two Non-Complementaries improve each other by Association.

Ez. Yellow and Blue are so dissimilar, that their contrast is suffi-
ciently great to produce a favourable association, although the asso-
ciated colours belong to different scales of yellow and blue.

b. One Colour, placed in Contact with another Colour whick is not
complementary to it, is improved, but the other is injured.

Ex. A Blue, which is improved by yellow, being placed beside a
bluish Violet, may lose beauty by becoming greenish, while the orange
it adds to the violet, neutralising its excess of blue, improves rather
than injures it.

¢. Two Non-Complementary Colours mutually injure each other.

Ez. AViolet and a Blue mutually injure each other, because the first
makes the second look green, and the second neutralises the blue of
the violet and makes it look faded.

It may happen that the colours are modified, but neither gain nor
lose in beauty; or that one gains without the other losing, and that one
neither gains nor loses, while the other loses.

IN THE ASSOCIATION OF TWO COLOURS OF EQUAL TONE, THE HEIGHT OF
:nm TONE MAY INFLUENCE THE BEAUTY OF THE ASSOCIATION.
Ex. A deep indigo-blue, and an equally deep red, gain by contact :
the blue by losing violet, will become pure blue; the red, acquiring
orange, will become brighter. But if we take hght tones of the same
scales, the blue may become too green to be good as a blue, and the
red, by acquiring orange, may become too yellow to be a good red.

In the association of two colours belonging to the same scale, or to
scales nearly allied, but of tones very widely apart, the contrast of
tone may have a favourable influence upon the beauty of the light
tone :

Because, if the latter is not a pure colour, its association with the
deep tone brightening it, will purify what grey it has.

INFLUENCE OF THE COI%TR;SGUITY OF WHITE ON

‘White substances contiguous to coloured substances appear sensibly
modified when viewed together, although the modification may not be
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very apparent umless we are familiar with the law of contrast; but
knowing this law, the modification may be recognised if the colours
opposed to the white be not too deep. Thus: if red and white are
placed in contact, the white becomes tinged with the complementary
of red, which is green, and makes the red appear deeper and brighter.

Black and white, which may be considered as complementary to each
other, conformably to the law of contrast of tone, differ more when
viewed in contact than when alone, because the effect of the white light
reflected by the black is more or less neutralised by the light of the
white stripe; and it is by an analogous action that white heightens
the tone of the colours with which it is placed in contact.

All the primary colours gain by association with white, but the
resulting binary assortments are not all equally agreeable ; the height
of tone of the colour has a great influence upon the effect of its assort-
ment with white ; thus—

Light blue and light red assort better with white than dark blue and
dark red, because the latter present too great a contrast of tone.

‘White placed beside a colour strengthens its tone; it acts as if we
took away from the colour the white light that enfeebled its intensity.

INFLUENCE OF THE CONTIGUITY OF BLACK ON
COLOURS.

A black surface being deeper than the colour with which it is in
contact, contrast of tone must tend to deepen it still more, while it
must tend to lower the tone of the contiguous colour, for exactly the
same reason that white, if in contact with it, would heighten it.

Black surfaces appear tinted with the complementary of the coloured
light of the contiguous body ; but the tint will be very faint, because it
is ml?n]ilfested upon a ground possessing but a feeble power of reflect-
ing light.

The lowering of the tone of a colour in contact with Black is always
perceptible ; but it is very remarkable that the Black itself is weakened
when the contiguous colour is sombre, yiclding a luminous comple-

mentary.

Black may be advantageously combined not only with sombre
colours to produce harmonies of analogy, but also with light and bril-
liant colours to produce harmonies of contrast, as may be seen in the
works of Chinese artists.

No assortment of the primary colours with Black is disagreeable,
but a generic difference of harmony exists between these assortments,
which is not presented in the same degree in the binary assortment of
the same colours with white. Foz the splendour of the white is so
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domirant in the latter, that whatever be the difference in light or bril-
hancy observable between the different colours associated, there will
always be harmony of contrast.

The deep tomes of all the scales, and even of the Blue and Vielet
scales (which, strictly speaking, axe not deep), form with Black har-
monies of analogy and not of eontrast. So also do the unbroken tones
of the Red, Orange, Yellow, Green, and the very light tones of the
Violet and Blue scales.

The association of Black with sombre colours, as Blue and Violet,
the eomplementaries of which, Orange and Greenish Yellow, are lumi-
nous, may diminish the contrast of tone, if the colours are in contiguity
with Black, or net very distant ; in this case the Black loses much of

its vigour.

Black placed beside a eolour lowers its tone ; it acts as if we added
Black to the complementary of the contiguous colour. In some cases
it impoverishes it, as in the case of certain yellows.

In calico-printing the influence of comtrast is very important, for
the pattern may appear to be very different in colour from what was

and from what it really is.

If the pattern is Black, it appears tinged with the complementary
of the ground upon which it is printed.

The modifications Black patterns undergo upon different coloured
grounds, are as follows :

Upon a Red ground, they appear Dark Green.

Upon an Orange ground, they appear Bluish-Black.

Upon a Yellow ground, they appear Black, of a feeble Violet tint,
on account of the great eontrast of tome.

Upon a Green ground, they appear Reddish-Grey.

Upon a Blue ground, they appear Orange-Grey.

Upon a Violet ground, they appear Gréenish Yellow-Grey.

INFLUENCE OF THE CONTIGUITY OF GREY ON
COLOURS.

Grey bodies properly selected as to height of tone, when contiguous
to coloured bodies, exhibit the phenomena of contrast of colour more
strikingly than either black or white substances do.

If, instead of normal grey, we placed a coloured body in contaet
with a Grey of a complementary tint, these tints will be remarkably
heightened by the complementaries added to them by the coloured
bodies. Thus, if an orange colour be placed on a bluish-grey, this
latter will be singularly heightened with blue, the complementary of

orange.
All the primary colours gain in purity and brilliancy by the proximity
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of grey; but the effects are far from being similar, or even analogous
to those which result from the proximity of the same colours with
white. White allows each colour to preserve its integrity, and even
heightens them by contrast, and can never be taken for a colour itself.
But Grey can; for with the darkest colours, as Blue and Violet, and
with the deep tones in general, it produces associations which enter
into analogous harmonies, while with the brilliant colours, as Red,
Orange, Yellow, and the Light tones of Green, they form harmonies of
contrast. Although White contrasts more with the sombre colours
than with the luminous, there is not the same difference between
White and these two classes of colours as there is between them and

The ground, as well as the inferval or distance we make between the
coloured bodies, has some influence on the effect.

In fornitwre patterns, the opposition of the ground to the prevailing
colour of the pattern worked upon it is too often neglected. For
example : if we put a garland of flowers upon a crimson ground, it is
necessary that for the most part they be blue, yellow, and white
flowers, for if we put red flowers on it, they will appear orange rather
than purple; they must be surrounded with green leaves contiguous
to the ground. When the ground is greenish, red and pink flowers
must predominate ever the others. If the ground is of the colour of
dead leaves, then blue, violet, white, and pink flowers will be suited
to it.

HARMONY OF COLOURS.

There are six distinct Harmonies of Colours, which may be com-

prised under two groups:

FIBST GROUP,—HABRMONIES OF ANALOGOUS COLOURS.

1°. Harmony of scale, proceeding from the simultaneous view of
different tones of a single scale, more or less approximating.

2°. Harmony of hues, proceeding from the simultaneous view of
tones of nearly the same height, or nearly so, belonging to scales
more or less approximating.

3°. Harmony of a dominant coloured light, proceeding from the
simultaneous view of different colours assorted conformably to the law
of contrast, but one of them predominating, as if they were seen
through a glass stained with a faint tone of that colour.

SECOND GROUP.—HARMONIES OF CONTRAST,
1°. Harmony of contrast of scale, arising from two distinct tones of
the same scale. .
9°. Harmony of contrast of hues, arising from tones of different
heights, each belonging to contignous scales,
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3°, Harmony of contrast of colours, arising from the simultaneous
view of colours belonging to widely different scales, assorted accord-
ing to the law of contrast; the differenee in height of juxtaposed
tones may also augment the contrast of colour.

1. In the harmony of contrast, the complementary assortment is
superior to every other; the tones must, however, be nearly of equal
intensity.

9. The primaries grouped in pairs assort better as a harmony of
contrast than an arrangement formed of one of these primaries and a
binary of which that primary is an element, thus—

Blue and Yellow harmonise better than Red and Orange, because
the binary Orange contains Red as one of its elements,

Red and Blue harmonise better than Red and Violet, because the
binary Violet contains Red as one of its elements.

Yellow and_Red harmonise better than Yellow and Orange, be-
cause the binary Orange contains Yellow as one of its elements.

3. The assortment of red, yellow, and blue with a binary containing
the primary, contrasts better when the primary is more luminous than
the binary.

Therefore, in this assortment, it is better for the primary to be of a
lower tone than the binary, thus—

Red and Violet harmonise better than Blue and Violet.
Yellow and Orange harmonise better than Red and Orange.
Yellow and Green harmonise better than Blue and Green.

4. When two colours do not look well together, separate them with
white. It is better for the white to be placed between each colour
than between every two colours. :

5. Black never produces a bad effect when placed between two
luminous colours, and is, therefore, often preferable to white for
separating colours from each other, thus—

Red and Orange do not go well together, but if separated by black
an agreeable and harmonious effect is produced.

6. Black harmonises with sombre colours, Blue and Violet, and with
broken tones of luminous colours produces harmony of analogy some-
times with a good effect.

7. Black does not associate so well with a luminous and a sombre
colour, as it does with two luminous colours.

In all the following assortments Black is inferior to White :

Red and Blue, Orange and Blue.
Red and Violet, Orange and Violet.
Yellow and Blue, Green and Violet.
Green and Blue.

8. Although Grey does not produce a bad effect with two luminous
colours, yet it is generally inferior to Black and to White.
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9. Grey with sombre colours and broken tones of luminous colours
produces harmonies of analogy, not so vigorous as those with black.
It separates colours which do not assort well together.

ON THF, SELECTION OF THE KIND OF HARMONY FOR
A GIVEN OBJECT.

In proceeding to the selection of an assortment of coloured objects
we have to take into consideration suitability or appropriateness to the
object in view.

‘Where the greatest brilliancy and splendour are desired, we resort to
the contrast produced by complementary colours. In the selection of
flowers to form a bouquet, or the furnishing of a palace, the principle
is the same; we arrange the colours so that the greatest contrast both
in tone and in the quality of the colours employed is produced.

Any one familiar with the law of Contrast will attain this aim with

- better success, even with inferior colours, than another ignorant of the
law could obtain with the most brilliant colours.

But where the artist is free to choose, he will consider the aspect of
the apartment, and whether it is to be used by daylight or artificial
light. A room with a cold northern aspect, used in the daytime,
should be furnished with objects of light warm tones; while in a
room with a southern aspect, light hues of sombre colours may be
advantageously employed.

He must never lose sight of the effect of contrast of tone. Thus, in
a room papered with the deep crimson paper so commonly employed,
the tone is so deep, that it forms a strong contrasting background to
all light-coloured objects placed in it; but dark-coloured objects are
lost for want of relief. In such a paper, contrast of colour goes almost
for nothing, as a blue or a green paper, of the same depth of tone,
would produce nearly the same effect.

In rooms that are feebly lighted, and chiefly by diffused daylight, -
light tones of sombre colours, or luminous colours, are preferable for
covering the walls; but then other coloured portions of the fittings
should be coloured in analogous harmony, and violent contrast avoided.

In undertaking to apply the principles laid down by M. Chevreul,
most persons overlook the importance of Zore, or intensity, but which
is of equal importance with colour. A deep tone of a bright pea-
green, of an orange, or of a red, may produce a very crude, vulgar
effect, when light tones of the same colours would do the contrary.

The uneducated eye is fond of glaring colours, and we frequently
see, even upon “ well-dressed persons,” the most incongruous assort-
ment of brilliant luminous colours. Now, in costume, the pure lumi-
nous colours should be used sparingly to produce a good effect; a
bright-coloured trimming upon acsombre-coloured garment is much
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more effective than if the garment itself were of a deep tone of a
luminous colour. The superior taste of the French ladies appears to
consist in their selection of the light tones of colours for the principal
articles of their costume, and in reserving the deep tones for the
accessories,

Very pleasing effects may be produced by adopting the Harmony of
Analogous Colours.

Suppose a room to be furnished in blue, or red, or green, we may
proceed with all the tones of one hue of green, for instance, or mingle
the tones, of nearly equal intensity, of the various blue and yellow
greens that lie on each side of pure green. The distribution of these
in the room will require careful consideration, but probably the most

. satisfactory effect will be attained by taking the lightest tones and
brightest hues for the walls, and the deepest for the carpet. The colour
of the wood for the chairs, &c., will contrast sufficiently to secure dis-
tinct relief. The curtains and the furniture may be of intermediate
quality of colour, and the effect will be greatly enhanced by the intro-
duction of white.

In the selection of greens for the furniture of chairs, sofas, &c., the
error is usually to select them too yellow, by which the colour of the
wood, mahogany or walnut, is injured ; deep tones of yellowish green,
or blue greens, harmonise better. .

Figured patterns, when large, so that the pattern is cut unevenly,
have a very bad effect, yet we see some of the most expensive furniture
made up of such materials. As we have said, the chief error in fur-
nishing consists in the idea that the most brilliant and showy colours
produce the best effect ; but the result is just the contrary.

But the eye may become so vitiated with the constant view of dis-
eordant or inharmonious assortments of colours, as to dislike an harmo-
nious arrangement when presented to it. This, however, should not
divert the artist, even when he works against his better judgment,
from attempting to correct the error arising from false or perverted
tastes. He has great resources in his power, by judicious selection of
even incongruous materials, 80 as not to increase the ill effect ; and by
the employment of white, or even of the forbidden colours in mini-
inax: quantities, he may fulfil his instructions in spirit, if not to the

etter.

It is in the flower-garden that the colourist may revel in the re-
sources of colour; and it is much to be regretted that our public
gardens show no signs that their cultivators are acquainted with the
laws of Contrast of Colour.

The artist must not omit to take into consideration the influence of
gt}l'm, size, and suitability, when proeeeding to carry out the principles
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—

(1.) Ir is necessary, in the first place, to explain some of
the optical principles which relate, paes foap

First(liy, to the law of Simultaneous Contrast of Colours;

an
Secondly, to the applications of this law in the various arts
which make use of coloured materials to attract the eye.

(2.) A ray of solar light is composed of an indeterminate
number of differently-coloured rays; and since, on the one
hand, it is impossible to distinguish each particular one, and
as, on the other, they do not all differ equally from one
another, they have been distributed into groups, to which
are apg)lied the terms red rays, orange rays, yellow rays, green
rays, blue rays, indigo rays, and violet rays; but it must not
be supposed that all the rays comprised in the same group,
red for instance, are identical in colour; on the contrary,
they are generally considered as differing, more or less, among
themselves, although we recognise the impression they sepa-
rately produce as comprised in that which we ascribe to red.

(8.) When light is reflected by an opaque white body, it
is not modified in proportion to the differently-coloured rays
which eonstitute white light; only,

A. If thie body is not polished, each point of its surface
must be considered as dispersing, in every direction
through the surrounding space, the white light which
falls upon it ; so that the point becomes visible to an
eye placed in the direction of one of these rays. We
may easily conceive that the image of a body in a given
position, 18 composed of the sum of the physical points
which reflect to the eye so placed, a portion of the light
that each point radiates.

B2
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B. When the body is polished, like the surface of a mirror,
for instance, one portion of the light is reflected irregu-
larly, as in the preceding case ; at the same time another
portion is regularly or specularly reflected, giving to the
mirror the property of presenting to the eye, properly
situated, the image of the body which sends its light to
the reflector ;—one consequence of this distinction is,
that if we observe two plane surfaces reflecting white
light differing from each other only in polish, it results
that in those positions where the non-polished surface is
visible, all its parts will be equally, or nearly equally,
illuminated ; while the eye, when 1t is in a position to
receive only that which 1s reflected irregularly, will re-
ceive but hittle light from the polished surface; on the
contrary, it will receive much more when it is in a posi-
tion to receive light regularly reflected.

(4.) If the light which falls upon a body is completely ab-
sorbed by it, as it would be in falling into a perfectly obscure
cavitfr, then the body appears to us dlack, and it becomes
visible only because it is contiguous to surfaces which
transmit or reflect light. Among black substances, we know
of none that are perfectly so, and it is because they reflect a
small quantity of white light, that we conclude they have
relief, 1ike other material objects. Moreover, what proves
this reflection of white light is, that the blackest bodies, when
Eolished, reflect the images of illuminated objects placed
efore them.

(5.) When light is reflected by an opaque coloured body,
there is always

A reflection of white light,—and
A reflection of coloured light ;

the latter is due to the fact that the body absords or ex-
tinguishes within its substance a certain number of coloured
rays, and reflects others. It is evident that the coloured rays
reflected are of a different colour from those absorbed; and
also that, if they were combined with those absorbed, they
would reproduce white light. We shall return to this subject
in (6.).

Further, it is also evident that opaque coloured bodies,
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when unpolished, reflect irregularly both white and coloured
light, bz which we are enabled to see their colours ; and that
those which are polished reflect only one portion of these two
lights irregularly, while they reflect another portion in a
regular manner.

(6.) Let us now return to the relation which exists between
the coloured light absorbed, and the coloured light reflected,
by an opaque body, which makes it appear to us of the
colour peculiar to this light.

It is evident, from the manner in which we have considered
the physical composition of solar light (2.), that if we re-
united the total quantity of the coloured light absorbed by a
coloured body, to the total quantity of coloured light reflected
by it, we should reproduce white light : for it is this relation
that two differently coloured lights, taken in given propor-
tions, have of reproducing white light, that we express by the
terms

Coloured lights complementary to each other, or
Complementary colours. .

It is in this sense we say,

That Red is complementary to Green, and vice versd;

That Orange is complementary to Blue, and vice versd ;

That Greenish-Yellow is complementary to Violet, and
vice versa ;

That Indigo is complementary to Orange-Yellow, and
vice.versd.

(7.) It must not be supposed that a red or yellow body
reflects only red and yellow rays besides white light ; they
each reflect all kinds of coloured rays: only those rays which
lead us to judge the bodies to be red or yellow, being more
numerous than the other rays reflected, produce a greater
effect. Nevertheless, those other rays have a certain influ-
ence in modifying the action of the red or yellow rays upon
the organ of sight; and this will explain the innumerable
varieties of hue which may be remarked among different red
and yellow substances. 1t is also difficult not to admit that,
among the differently coloured rays reflected by bodies, there
is a certain number of them which, being complementary to
each other, go to re-form white light upon reaching the eye.
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CHAPTER I.

METHOD OF OBSERVING THE PHENOMENA OF SIMULTANEOUS CONTRAST OF
COLOUES.

Defenition of Simultaneous Contrast.

(8.) I¥ wo look simultaneously upon two stripes of dif-
ferent tones of the same colour, or upon two stripes of the
same tone of different colours placed side by side, if the
stripes are not too wide, the eye perceives certain modifica-
tions which in the first place influence the intensity of colour,
and in the second, the oPtical- composition of the two juxta-
posed colours respectively.

Now as these modifications make the stripes appear dif-
ferent from what they really are, I give to them the name of
simultaneous contrast of colours; and I call contrast of tone
the modification in intensity of colour, and contrast of colour
that which affects the optical composition of each juxtaposed
colour.. The following is a very simple method of convincing
ourselves of the twofold phenomena of simultaneous contrast
of colours.

Experimental Demonstration of Contrast of Tone.

(9.) Take two portions, o, o', fi¢. 1., of a sheet of unglazed
paper of about twenty inches square, coloured light grey by
means of a mixture of whiting and lamp-black ; fix them in
any manner upon & piece of brown-holland, placed opposite to
a window, o being distant from o’ about twelve inches. Then
take two portions p and p’ of another sheet of unglazed paper
which differs from the first by being deeper, but still a grey
composed of the same black and white. Fix p next to o,and
p' at about twelves inches from p.

If we now look at these four half-sheets, o, o', p, p’ for some
seconds, we shall see that the piece o contiguous to p will
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be lighter than o, while p will, on the contrary, be deeper
than p'.

(10.) It is easy to prove that the modification is mnot
equally intense over the whole extent of the surfaces of 0 and
p, but -that it becomes gradually weaker from the line of
contact. It is sufficient to place a piece of card, fig. 2., cut
out in the centre, upon o p, in such manner that o and p each
present three grey stripes; as is shown in fig. 8., the stripes
1, 1, are more modified than the stripes 2, 2 ; and these latter
are more modified than the stripes 3, 3.

For this modification to take place, it is not absolutely
necessary for o antilf) to be contiguous; for if we cover the
stripes 1, 1, we shall see the stripes 2, 2, 8, 3 modified.

(11.) The following experiment, the natural sequence of
the two preceding (9. an&F 10.), is very suitable for demon--
strating the full extent of contrast of tone.

" Divide a piece of cardboard into ten stripes, each of about
a quarter of an inch in width, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, and
cover it with a uniform wash of Indian ink, fig. 8. (bis.)
‘When it is dry, spread a second wash over all the stripes
except the first. When this second wash is dry, spread a
third over all the stripes except 1 and 2; and proceed thus
to cover all the stripes with a flat tint, each one becoming
darker and darker, as it recedes from the first (1.).

If we take ten stripes of paper of the same grey, but each
of a different tone, and glue them upon a card so as to ob-
serve the preceding gradation, it will serve the same purpose.

On now looking at the card, we shall perceive that instead
of exhibiting flat tints, each stripe appears of a tone gradually
shaded from the edge a a to the edge b 5. In the band 1, the
contrast is produced simply by the contiguity of the edge b &
with the edge a a of the stripe 2 ; in the stripe 10 it is simply
by the contact of the edge @ o with the edge b b of the stripe
9. But in each of the intermediate stripes 2, 8, 4, 5, 6, 7, 8,
and 9, the contrast is produced by a double cause: one, the
contiguity of the edge @ a with the edge b b of the stripe
which precedes it; the other by the contiguity of the edge
b b with the edge a a of the darker stripe which follows it.
The first cause tends to raise the tone of the half of the inter-
mediate stripe, while the second cause tends to lower the
tone of the other half of this same stripe.
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The result of this contrast is, that the stripes, seen from a
suitable distance, resemble channeled grooves (glyphs) more
than plane surfaces. For in the stripes 2 and 8, for instance,
the grey being insensibly shaded from the edge @ a to the
edge b b, they present to the eye the same effect as if the
light fell upon a channeled surface, so as to light the part
near to b b, while the part a a will appear to be in the shade;
but with this difference, that in a real channel the lighted
part would throw a reflection on the dark part.

(12.) Contrast of Tone occurs with Colours, properly so
called, as well as with Grey; thus, to repeat our experiment
(9. fig. 1.) with the two portions o', o of a sheet of paper of
a light tone of a certain colour, and the two portions p’, p of
a sheet of paper of a deeper tone of this same colour, we shall
perceive that o contiguous to p will be lighter than o', and p
will be deeper than . We can demonstrate, as we have
done before (10.), that in starting from the point of contact
the modification is gradually weakened.

Experimental Demonstration of Contrast of Colour.
(18.) If we arrange as before (9.fig. 1.) two portions 0,0’
8! g

of a sheet of unglazed coloured paper, and two portions, p, p’
of a sheet of unglazed paper otP a different colour from the
first, but resembling it as nearly as possible in intensity, or
rather in fone (8.), in looking at these four half-sheets o', o,
2,p' for a foew seconds, we shall see that o differs from o', and p
from p’; consequently the two half-sheets o, p appear fo
undergo reciprocally a modification of tint which is rendered
apparent by the comparison we have made of their colours
with those of o’ and of p.*

(14.) It is easy to demonstrate that the modification which
colours undergo by juxtaposition, is a tendency to weakening
starting from the line of juxtaposition; and that it may be
perceived between two surfaces without their being in con-
tact, it is sufficient to experiment as above (10.).

(as5) 1 will now cite seventeen observations made in con-
formity with the method prescribed (9.).

* Instead of paper we may use lustreless stuffs, or any other material
which will present two equal surfaces absolutely identical in colour.
Coloured paper answers very well.



10

METHOD OF OBSERVING [PAE!I! I,

(The colours experimanied with must be as nearly as possible of equal
intensity.)

Colours Modifications.
experimented withs —————
No. 1 inclines to Violet.
c Orange ” Yellom
9 Red »  Violet, or is less Yellow.
. Yellow ” Green, or is less Red.
3 { Red s Yellow.
- Blue » Green.
4 Red o  Yellow.
: Indigo ”» Blue.
5 Red ” Yellow.
‘U Violet - Indigo.
6 Orange » Red.
© 1 Yellow »  Bright Green, or is less Red.
7 Orange » Bright Red, or is less Brown.
: Green ” Blue.
8 Orange” ” Yellow, or is less Brown.
. Indigo ” Blue, or is purer.
9 Orange ” Yell.ow, or is less Brown.
: Violet: ” Indigo.
10. Yellow ” Bright Orange.
Green » Blue.
Yellow Orange.
1. {Blue :,’ Indigo.
12 Green »n  Yellow.
Blue ” Indigo.
13 Green »  Yellow.
* Indigo ” Violets
14. { Green ” Yellow.
Violet: » Red.
15 Blue ” Green.
: Indigo ” Deep Violet.
16. { B!ue ” Green.
Violet ” Red.
17 { Indigo " Blue.
° Violet ”» Red.

It follows, then, from the experiments described in this
Chapter, that two coloured surfaces in juxtaposition will ex-
hibit two modifications to the eye viewing them simulta-
neously, the one relative to the height of tone of their re-
spective colours, and the other relative to the physical com~
position of these same colours.
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CHAPTER II.

THE LAW OF SIMULTANEOUS CONTRAST OF COLOUES; AND THE FORMULA
‘WHICH REPRESENTS IT.

(16.) ArrER satisfying myself that the preceding phe-
nomena constantly recurred when my sight was not fatigued,
and that many persons accustomed to judge of colours saw
them as I did, IP:ndeavoured to reduce them to some general
expression that would suffice to enable us to predict the effect
that would be produced upon the organ of sight by the juxta-
position of two given colours. All the phenomena 1 have
observed seem to me to depend upon a very simple law, which,
taken in its most general signification, may be expressed in
these terms:

In the case where the eye sees at the same time two conti-
guous colours, they will appear as dissimilar as possible,
both in their optical composition and in the height of their
tone. '

‘We have then, af the same time, simultaneous contrast of
colour properly so called, and contrast of tone.

(17.) For two contiguous colours, o and p, will differ as
much as possible from each other when the complementary of
ois addeg to p, and the complementary of p is added too:
consequently, by the juxtaposition of o and p, the rays of the
colour p, which o reflects when it is seen separately, like the.
rays of the colour o which p reflects when viewed separately,
rays which are active under these circumstances (7.) cease to
be so when o and p are placed in contact; for in this case,
each of the two col{o)urs losing what is analogous, must differ
the more.

The following formuls will make this perfectly intelligible.

(18.) Let us represent:
The colour of the stripe o by the colour & whiter by B;
The colour of the stripe ® by the colour & whiter by B';
The complementary colour of & by ¢;
The complementary colour of &' by ¢'.
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The colours of the two stripes viewed separately are

The colour of 0 = a + B,
The colour of » = d' + B'.
By juxtaposition, they become
The colour of 0 = a + B + ¢/
The colour of p =& + B’ 4 ¢.

Let us now show that what this expression amounts to is,
that the taking away from the colour @ of o the rays of the
colour 4/, and taking away from the colour 4 of P the rays of
the colour a, we must suppose

white = 5,

+ white = (4’ + ¢).
. hite =— &'
B’ reduced to two portions { + ‘;hlitz — (; + o).
The colours of the two stripes viewed separately are
The colour of 0 = a4+ b+ d' + ¢,
The colour of 2 = a' 48+ a +c.

By juxtaposition, they become

The colour of 0 = a 4 6 + c’,v
The colour of p = a' 4 '+ ¢,

' —an expression which is evidently the same as the first, ex-
cepting the values of B and B'.

(19.) I have stated that simultaneous contrast may in-
fluence both the optical composition of the colours, and the
height of their tone ; consequently, when the colours are not
of the same degree of intensity, that which is deep appears
deeper, and that which is light, lighter; that is to say, the
first appears to lose as much of white light as the second
seems to reflect more of it.

Therefore, in looking at two contiguous colours, we have

Simultaneous Contrast of Colour, and
Simultaneous Contrast of Tone.

B reduced to two portions §
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CHAPTER III.

THE LAW OF SIMULTANEOUS CONTRAST OF COLOURS, DEMONSTRATED BY
THE JUXTAPOSITION OF A GIVEN NUMBER OF COLOURED SUBSTANCES.

(20.) LET us now apply the formula to the seventeen ob-
servations of Chap. I., and we shall see that the modifica-
tions of contiguous colours are precisely such as would result
from the addition to each of them of the colour which is
complementary to its neighbour (18.), remarking, that I shall
not review these observations in the order they were arranged
above: the reader will learn the reason in Chap. IX. But
it will always be easy to find the position they occupy in
Chap. 1., because I have appended to each its consecutive
number. For the complementaries of these colours, I refer
to the Introduction to %‘arb L (6.)

Orange and Green. No. 7.

(21.) Blue, the complementary of Orange, added to Green,
makes it bluer, or less yellow.

The complementary of Green (Red), added to Orange, the
latter becomes redder, or less yellow, and brighter.

Orange and Indigo. No. 8.

(22.) Blue, the complementary of Orange, added to Indigo,
makes it bluer, or less red.

The complementary of Indigo (Orange-Yellow), added to
Orange, renders it yellower, or less red.

Orange and Violet. No. 9.

(23.) Blue, the complementary of Orange, added to Violet,
makes it incline to indigo.

The complementary of Violet (Greenish-Yellow), added to
Orange, the latter becomes yellower.
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Green and Indigo. No. 13.

(24.) Red, the complementary of Gireen, added to Indigo,
makes it redder, or more violet.

The complementary of Indigo (Orange-Yellow), added to
Green, makes it yellower.

Green and Violet. No. 14.

(25.) Red, the complementary of Green, added to Violet,
makes it redder.

The complementary of Violet (Greenish-Yellow), added to
Green, makes it yellower.

Orange and Red, No. 1.

(26.) Blue, the complementary of Orange, added to Red,
makes it incline to violet or crimson.

The complementary of Bed (Green), added to ‘Orange,
makes the latter incline to yellow.

Violet and Red. No. 5.

(27.) Greenish-Yellow, the complementary of Violet,
added to Red, makes it yellower, or inclining to orange.

The complementary of Red (Green), added to Violet,
makes the latter incline to indigo.

Indigo and Red. No. 4.

(28.) Orange-Yellow, the complementary of Indigo, added
to Red, makes it incline to orange.
The complementary of Red (Green), makes the Indigo

bluer.
Orange and Yellow. No. 6.

(29.) Blue, the complementary of Orange, added to Yellow,
makes it incline to green. }

The complementary of Yellow (Indigo inclining to violet),
makes the Orange redder.

Green and Yellow. No. 10.

(30.) Red, the complementary of Green, added to Yellow,
makes it incline to orange.
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Indigo inclining to violet, the complemen of Yellow,
2dded to Green, makes it bluer. T oy ’

Qreen and Blye. No. 13.

(31.) Red, the complementary of Gireen, added to Blue,
makes the latter incline to indigo.

The complementary of Blue (Orange), added to Green
makes it yellower. i ( ) ’

Violet and Blue. No. 16.

(82.) Greenish-Yellow, the complementary of Violet, added
to Blue, causes it to become greenish.

The complementary of Blue (Orange), added to Violet,
makes it redder.

Indigo and Blve. No. 15.

(83.) Orange-Yellow, the complementary of Indigo, added
to Blue, makes it incline to green.

The complementary of Blue (Orange), added to Indigo,
makes it incline to violet.

Red and Yellow. No.2.
(34.) Green, the complementary of Red, added to Yellow,
makes it incline to green. .
The complementary of Yellow (Indigo inclining to violet),
added to Red, makes it incline to violet.

Red and Blue. No. 8.

(85.) Green, the complementary of Red, added to Blue,
causes it to incline to green.

The complementary of Blue (Orange), added to Red,
makes it incline to orange.

Yellow and Blue. No. 11.

(36.) Indigo, the complementary of Orange-Yellow, added
to Blue, makes the latter incline to indigo.

The complementary of Blue (Orange), added to Yellow,
makes it ineline to orange.
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Indigo and Violet. No, 17.

(‘%;7 .) Orange-Yellow, the complementary of Indigo, added
to Violet, makes it incline to red.

The complementary of Violet (Greenish-Yellow), added
to Indigo, causes it to appear bluer.

(38.) It is evident that, other things being equal, the
greater the difference that exists between a colour and the
complementary (¢ or ¢) which is added to it, the more
striking will be the modification of the juxtansed colour ;
for when the complementary ¢’ is added to the colour o it
will be identical with it, as the complementary ¢ is identical
with the colour » to which it is added ; and the modifications
of 0 and P are limited to a simple augmentation of intensity
of colour. But do we know, at the present day, of two
coloured bodies which are capable of exhibiting to the ob-
server two perfectly pure colours complementary to each
other? Certainly not! All those substances which appear
coloured by reflection, reflect, as I have said (7.), besides
white light, a great number of differently coloured rays.
Therefore we cannot instance a red pigment and a green, or
an orange pigment and a blue, or an orange-yellow pigment
and an indigo, or, lastly, a greenish-yellow pigment and a
violet, which reflect simple or compound colours absolutely
complementary to each other, so that their juxtaposition
would produce only a simple augmentation of intensity in
their respective colours. If, therefore, it be generally less
easy to verifly the law of contrast with red and green, or
orange and blue substances, &c., than it is with those which
have been the object of the seventeen observations men-
tioned above (15.) ; yet in endeavouring to verify the first,
we shall see that the colours will acquire a most remarkable
brilliancy, strength, and purity, and this result, in perfect
conformity with the law, is easily understood. For example,
an orange-coloured object reflects blue rays, just as a blue
object reflects orange rays (7.). Therefore, when we put a
blue stripe beside an orange stripe, whether we admit that
the first appears to the eye to receive some blue from the
proximity of the second, as this latter appears to acquire
orange through the vicinity of the blue stripe,—or, which is
the same thing, whether we admit that the blue stripe ap-
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pears to destroy the effect of the blue rays of the second
stripe, as this latter appears to destroy the effect of the
orange rays of the blue stripe,—it is evident that the colours
of the two objects in contact will purify each other, and be-
come more vivid. But it may happen that the Blue will ap-
pear to incline to-green or to violet, and the Orange to
yellow or to red, that is to say, the modification acts not
only upon the intensity of the colour, but also upon its phy-
sical composition: whatever it be, if the latter effect takes
%]ace, it is undoubtedly always much feebler than the first.

esides, if we look a certain number of times at these same
coloured bands we shall see that the blue, which at first ap-
peared greener, will soon appear more violet, and that the
orange, which at first appeared yellower, will become redder,
g0 that the phenomenon of modification, dependent upon the
physical composition of colour, will not be so constant as
those which are the subject of the seventeen preceding
observations (15.). I will now explain the previous remarks
on substances, the colours of which are as nearly as possible
complementary to each other.

Red and Green.

(39.) Red, the complementary of Green, added to Red,
increases its intensity.

Green, the complementary of Red, added to Green, aug-
ments its intensity.

Such is the theoretical conclusion; and experiment con-
firms it.

‘When we place a Green inclining more to Yellow than to
Blue in contact with

1° a Red slightly Orange,
2° a Red slightly Crimson,
8° an intermediate Red,

and then make a certain number of observations upon each

of these groups of colours, we shall witness different results;

that is to say, while in one case the Red will appear more

orange, and the Green yellower; in another, the Red will

appear more violet, and the Green bluer; and we may also

remark, that the change is attribntable as much to a dif-
: 0
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ference in the intensity of the light illuminating the colours,
as to fatigue of the eyes.

‘When we place a Green inclining more to Blue than to
Yellow in juxtaposition with

1° a Red slightly Orange,
2° a Red slightly Crimson,
8° an intermediate Red,

the results are the same as with the first green, with this
difference, however, that in the combination of bluish-green
and crimson-red, looked at for a certain number of times, the
Green and the Red almost always appear yellower than when
viewed separately, a result easily anticipated.

Orange and Blue.

(40.) Blue, the complementary of Orange, added to Blue,
increases its intensity.

Orange, the -complementary of Blue, added to Orange,
augments its intensity.

On repeating these observations with a deep Blue and an
Orange which is not too red, both colours will frequently ap-
pear redder than otherwise.

Orange- Xellow and Indigo.

(41.) Orange-Yellow, the complementary of Indigo, added
to Orange-Yellow, imparts to it greater intensity.

Indigo, the complementary of Orange-Yellow, added to
Indigo, increases its intensity.

The result of observation is almost always in conformity
with theory.

Greenish- Yellow and Violet.
(42.) Greenish-Yellow,the complementary of Violet, added
to Greenish-Yellow, imparts to it, greater intensity.
Violet, the complementary to Greenish-Yellow, added to
Violet, increases its intensity.
The result of observation is almost always in conformity
with the law.
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Oonclusion.

(48.) According to the Law of Simulteneows Contrast of
Colours and the insensible gradation of modification com-
mencing from the contiguous edges of the juxtaposed coloured
bands (11.), we can represent by coloured circular spaces the
modifications which the principal colours tend to induce in
those which are contiguous to them.

- Take circular pieces of paper, or other material, coloured
red, green, orange, blue, greenish-yellow, violet, indigo, and
orange-yellow, of about one inch and a half in diameter;
place each one separately on a sheet of white paper; then,
with a thin wash of colour, tint the white paper around the
circle, with its complementary colour, gradually weaker and
weaker as the tint recedes from the coloured circle. These
figures are principally intended to represent the effects of
contrast in & palpable manner to those persons who, not
having stmdied physios, yet have, nevertheless, an interest in
knowing these effects.

The Red circle tends to colour the surrounding space with
its complementary Green.

The Green dircle tends to colour the surrounding space Red.

The Orange » ” » Blue

The Blue » » » Orange.

The Greenish-Yellow ,, ” » Violet.

The Violet 2 »  w Greenigh-Yellow.

The Indigo ” » » Orange- Xellow.
The Orange-Xellow » » Indigo.

CHAPTER IV,
ON THE JUXTAPOSITION OF OOLOURED SUBSTANOES WITH WEHITE.

(44.) WHiTE substances contiguous to those which are
coloured, appear sensibly modified when viewed simulta-
neously with the latter. I admit that the modification is
%oo feeble to be determined with entire certainty, when we

e
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are ignorant of the law of contrast; but knowing that, and
seeing the modification effected by the white upon certain
coloured substances, it is impossible to avoid recognising
this modification in its speciality if at the same time the
colours opposed to the white are not too deep.

Red and White.

(45.) Green, the complementary of Red, is added to the
‘White. The Red appears more brilliant and deeper.

Orange and White.

(46.) Blue, the complementary of Orange, is added to the
‘White. The Orange appears brighter and deeper.

Greenish- Yellow and White.

(47.) 'Violet, the com%l]ementary of Greenish-Yellow, is
::ldded to the White. e Yellow appears brighter and
eeper.

Green and White.

(48.) Red, the complementary of Green, is added to the
‘White. The Green appears brighter and deeper.

Blue and White.

(49.) Orange, the complementary of Blue, is added to the
‘White. The Blue appears brighter and deeper.

Indigo and White.
(50.) Orange-Yellow, the complementary of Indigo, is
added to the White. The Indigo appears brighter and

deeper.
Violet and White.

(51.) Greenish-Yellow, the complementary of Violet, is
added to the White. The Violet appears brighter and
deeper.

Black and White.

(52.) Black and White, which may in some respects be
considered as complementary to each other, conformably to
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the law of Contrast of Tone, differ more from each other
than when viewed separately : and this is owing to the effect
of the white light reflected by the black (4.) being destroyed
more or less by the light of the white stripe; and it is by
an analogous action that White heightens the tone of the
colours with which it is placed in contact.

CHAPTER V.

- OX THE JUXTAPOSITION OF COLOURED SUBSTANCES WITH BLACK.

- (53.) Bzroze stating the observations to which the juxta-
position of coloured amgi black substances give rise, we must
analyse the part the two contrasts—those of Tone and
of Colour—perform in the phenomenon considered in its
general bearing.

The black surface being deeper than the colour with which
it is in juxtaposition, the Contrast of Tone must tend to
deepen it still more, while it must tend to lower the tone of
the contiguous colour, for the same reason, exactly, that
‘White, on the other hand, if juxtaposed with it would
heighten it. Thus much for Contrast of Tone.

(64.) Black substances reflect a small quantity of white
light (4.), and this light arriving at the eye at the same time
with the coloured light of the contiguous body, it is evident
that the black substances must appear tinted with the com-
%lementary of the coloured light : but the tint will be very

int, because it is manifested upon a ground having but a
ft}eble power for reflecting light. Thus much for Contrast
of Colour.

(55.) The lowering of the tone of a colour in contact with
black is always perceptible; but a very remarkable fact is,
the weakening of the black itself when the contiguous colour
is sombre and of a nature that yields a luminous com-
flemgztary, such as Orange, Orange-Yellow, Greenish-Yel-
ow, &c.
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Red and Black.

(56.y Green, the complementary of Red, uniting with the

Black, causes it to appear less reddish,
The Red appears highter or less brown, less oranged.

Orange and Black.

(57.) The complementary of Orange (Blue), uniting with
the Black, the latter appears less rusty, or bluer.
The Orange appears brighter and yellower, or less brown.

Greenish- Yellow and Black.

(58.) The complementary of Greenish-Yellow (Wiolet),
uniting with the Black, the Black appears tinted Violet.

The Yellow is lighter,—greener perhaps; and there are
some samples of Yellow which appear by their juxta-
position with Black.

Green and Black.

(59.) The complementary of Green (Red), uniting with
the Black, the Black a pt::r{ mhore Vielat or saddib
The Gureen inelines shightly to Yellow.

Blue and Black.
(60.) The complementary of Blue (Orange), uniting with
the Black, the Black becomes brightar. »
The Blue is lighter,—greener, perhaps.

Indigo and Black.

(61.) The eonlxﬁlementa of Indigo (Orange-ZYellow),
uniting with the Black, brightens it considerably.
The Indigo becomes brighter.

Violet and Black.

(62.) The eomglementary of Violet (Greenish- ¥ellow),
uniting with the Black, brightens it.
The Violet is more brilliant,—lighter,—redder, perhaps.



SECT: I.] COLOURED AXD GREY SUBSTANCES. 23

CHAPTER VI.
ON THE JUXTAPOSITION OF COLOURED SUBSTANCES WITH GREY.

(63.) Ir oneof the principal causes that prevent our seeing
the modifications which coloured bodies tend to impart to
white bodies juxtaposed with them is, the brightness of the
light reflected by the latter;—on the other hand, if the
feeble light reflected by black bodies, is on the contrary, less
favourable to our perception of the kind of modification they
experience from the proximity of coloured bodies, particularly
in the case where the complementary of the body 1s itself not
very luminous, we may imagine that Grey bodies, properly
selected with respect to height of tone, will, when they are
contiguous to coloured substances, exhibit the phenomena of
contrast of colour in 8 more striking manner than either
black or white substances do.

Red and Gray.

(64.) The Grey appears greener by receiving the influence
of the complementary of Red.
The appears purer,—less orange, perhaps,

Orasge and Grey.
(65.) The Grey appears bluer by reeeiving the influence
of the complementary of Orange. .
The Orange appears purer, and brighter,—yellower, per-

haps.
Yellow and Grey.

(66.) The Grey appears inclining to Violet by receiving
the influence of the complementary of Yellow.
The Yellow appears brighter, and less green.

Green and Grey.
. (67.) The Grey appears inclining to Red by receiving the

influence of the complementary of Green.
The Green appears brighter,—more yellow, perhaps.
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Blue and Grey.

(68.) The Grey appears tinged with Orange, by receiving
the influence of the complementary of Blue.
The Blue appears brighter,—greener, perhaps.

Indigo and Grey.
(69.) The same as the above (68.).

Violet and Grey.
(70.) The Gre{ appears tinged with Yellow, by receiving
the influence of the complementary of Violet. ’
The Violet appears purer, less tarnished.

70.%+) The Grey used in the preceding experiments was
as (free az possible trom all colonnI;wg matter fo&?gln to black.
It belonged to the scale of normal black (see 2nd Part, 164.),
that is to say, it resulted from a mixture of black and white
substances as pure as could possibly be obtained : in contact
with white it rendered it lighter and apparently brighter,
while juxtaposed with black, it heightened it, and made it
appear lighter and more rusty.

(70.*=) One result of the complementaries of colours juxta-
posed with grey being more apparent than when these colours
are juxtaposed with white or even with black, is, that if instead
of a normal grey we juxtapose a tinted grey, either red, orange,
yellow, &c., these tints will be singularly heightened by the
complementaries which will be added to them. For example,
a bluish-grey will receive a very dpalpable exaltation of blue
from its contiguity to orange, and a yellowish-grey will take
a decided green tint from the same contiguity.

CHAPTER VII.

THE CHEMICAL COMPOSITION OF COLOURED SUBSTANCES HAS NO INFLU-
ENCE ON THE PHENOMENA OF SIMULTANEOUS CONTRAST.

(71.) Axx the experiments I have made with the view of
ascertaining if the chemical nature of bodies, when placed
beside each other, has any influence on the modification of
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their colours, have, as I expected, led me to an absolutely
negative conclusion. ‘Whatever happened to be the chemical
composition of the coloured substances, provided they were
identical in colour, they gave the same results. I will cite
the following examples :

Indigo or prussian-blue, cobalt, ultramarine, as nearly
alike as possibﬁa, gave the same kind of modification.

Orange prepared with red lead, with annotto, or with the
mixture of woad and madder, gave the same modification to
the colours with which they were juxtaposed.

CHAPTER VIIIL.

ON THE JUXTAPOSITION OF COLOURED SUBSTANCES BELONGING TO THE
COLOURS OF THE SAME GROUP OF COLOURED RATYS.

(72.) WHENEVER there is a great difference between two
contiguous colours, the difference is rendered more appre-
ciable by bringing the same colour successively in contact
with different colours belonging to the same group. For

example:
Orange and Red.

‘When we place near Orange a scarlet-red, a pure red, or a
crimson-red, we shall see that the Red acquires a purple, and
the Orange a yellow tint. ,

Violet and Red.

Analogous results are obtained with Violet placed in
contact with scarlet-red, carmine-red, and crimson-red. The
Violet always appears bluer, and the Red yellower, or less
purple.

(73.) These observations clearly explain the cause of our
obtaining results conformable to the formula, although we
may have made use of coloured substances, such as stained
paPers or stuffs, which are far from exhibiting very pure
colours.

(74.) The juxtaposition of coloured bands is a means of
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demonstrating the difficulty of fixing the types of pure colours
by our pigments, at least. if we do not take into consideration

?L la’F al:f %?d,ﬂmmd lezontmst. Feor inst]:noe s red, the

(. it in contaot with orange-red, t
first will appear purple, and the.second yellower, as I have
hefore stated ; but if we put the firat Beg in contact with a
ﬂu:gle—red, this laster will appear bluery and. the ather yels

r, ox arange ; so that the same Red will appear purple in
one ease, and orange in the other..

2. Take Yellow, and place it near orange-yellow, it will
?;hear greenish, and the other redder ; but if we put the first

ellow in contact with a greenish-yellow, this latter will
appear greener, and the former more orange; so that the
same Yellow will incline to green in one case, and to orange
in the other.

8. Take Blue, put it in contact with a greenish-blue ; the
first will incline to violet, and the second will appear yel-
lower. Put the same Blue in contact with a violet-glue, the
first will incline to green, and the second will appear redder,
so that the same Blue will in one ease appear violet, and in
the other greenish.

(75.) Thus we perceive that the colours which painters
term simple or primary, Red, Yellow, and Blue, pass insen-
sibly by their juxtaposition to the state of secondary or com-
pound colours. Since the same Red becomes purple or
orange, the same Yellow is orange or green, and the same
Blue is green or violet.

CHAPTER IX.

ON THE APPLICATION OF THE LAW OF CONTRAST TO THR HYPOTHESIS,
THAT RED, YELLOW, AND BLUE ARE THE ONLY PRIMARY COLOURS,
AND THAT ORANGE, GREEN, INDIGO, AND VIOLET ARE S8ECONDARY OR
COMPOUND COLOURS.

(76.) Tur experiments to which I have ap%lie'd the prin~
ciple of the modification that colours undergo by their juxta~
position, and the explanation which results therefrom, aceord-
mg to the manner in which we consider the physical com-
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osition of white light, are also clearly explained in the
Bmglwge used by painters and dyers, who only admit of three
primary colours—red, yallow, and blue; and, as it may occur
to many persons, who, partaking of the same opinion, will,
nevertheless, desire to understand the phenomena resulting
from the juxtaposition of colours, I will now proceed to
explain them in conformity with their language; and, for
greater perspienity, T will take five groups of juxtaposed
colours, commencing with those which include the observa-
tions to which the preceding law most readily applies. I will
suppose, then, that Orange is formed of red and yellow,
Gx;ieendof blue and yellow, and Indigo and Violet of blue
and red.

Fimsr GroUP.—Two Compound Colowrs having one Simple
Colour for their Common FElement.

It is very easy to verify the law by observing two colours
comprehended in this group. 'We see that by their reciprocal
influence they lose more or less of the colour which is common
to beth. It is therefore evident that they will differ fram:
each other in proportion to this loss.

1. Orange and Green.

These twa colours having Fellow for a common element,
lose some by juxtaposition: she Orange will appear redder,
and the Green bluer.

2. Orange and Indigo.

These two eolours having Red for a common element, lose
some by juxtaposition : #he Orange appearing yellower, and
the Indigo bluer.

8. Orange and Violet.

The same as the preceding.

4, Greon and Indigo.

These two colours having Blue for a common element, lose
some by juxtaposition: the G'reen appears yellower, and the

Indigo redder.
5. Green and Violet.
As the preceding.
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Secoxp Grouvr.—4 Compound Colour and a Simple Colour
which is found in the Compound.
’ 1. Orange and Red.

The Orange loses its Red, and appears yellower; and the
Red becomes more Blue, differing as much as possible from
Orange.

2. Violet and Red.

Violet loses its redness, and appears bluer; the Red be-
comes yellow, differing as much as possible from Violet.

8. Indigo and Red.
The same as the preceding.

4. Orange and Xellow.

Orange loses some yellow, and appears redder ; the Yellow
becomes bluer, differing as much as possible from Orange.

5. Green and Yellow.

Green loses some yellow, and aﬁpears bluer; the Yellow
" becomes redder, and differs as much as possible from Green.

6. Green and Blue.

The Gireen loses some blue, and appears yellower ; the Blue
becomes redder, differing as much as possible from Green.

7. Violet and Blue.

The Viélet loses some blue, and appears redder; the Blue
becomes yellow, and differs as much as possible from Violet.

8. Indigo and Blue.
As the preceding.
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Taiep Grove.—Two Simple Colours.

1. Red and Yellow.

Red, in losing yellow, appears bluer; and the Yellow, by
losing red, appears bluer; or, in other words, ¢he Red inclines
to purple, and the Yellow to green.

2. Red and Blue.

Red, in losing blue, will appear yellower; and the Blue,in
losing red, will appear yellower; or, in other words, the Red
inclines to orange, and the Blue to green.

8. Yellow and Blue.

Yellow, in losing blue, will appear redder; and Blue, in
losing yellow, will appear more violet; or, in other words,
the Yellow inclines to orange, and the Blue to violet.

FourrH GrOUP.—Two Compounds having the same Simple
Colours.

Indigo and Violet,

As Indigo only differs from Violet in containing a larger
proportion of blue in comparison to the red, it follows that
the difference will be very considerably increased by the
Indigo losing red and inclining to a greenish-blue, whilst the
Violet, acquiring more red, will incline to this colour. It is
evident that if the Violet loses its red, or the Indigo gains it,
the two colours will approximate; but as they differ from
each other, the first-named effect will ensue.

‘We may further explain the preceding phenomena by con-
sidering Indigo, relatively to the Violet, as dlue ; then it will
lose its blue, that being common to both colours, and incline
to %reen, and the Violet, in also losing some blue, will appear

er. -
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Firra Grour.—A4 Compound Colowr and a Simple Colour
which 18 not found in the Compound.

1. Orange and Blue.
2. Green and Red.
8. Violet and Greenish- Yellow.

If we adopt the hypothesis that orange, green, indigo, and
violet are compound, and red, blue, and yellow simple colours,
it necessarily follows, that in opposing them in the order in
which they are reciprocally complementary, and in supposing
also that the colours thus in juxtaposition are perfectly free
from any foreign colour, we cannot see any reason why the
compound colour should lose one of its colours rather than
the other, or why the simple colour should separate itself
from one elementary colour rather than from the other. For
example, in the juxtaposition of green and red, we can see
no reason why the ‘should tend to blue rather than to
yeﬁow, or why the red shoudd incline to blue rather than to
yellow,

M e
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ON THE DISTINOTION BETWEEN SIMULTANEOUS, SUCCEBSIVE,
AND MIXED CONTRAST OF COLOURS ; AND ON THE CONNEC-
TION BETWEEN THE EXPERIMENTS OF THE AUTHOR AND
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CHAPTER I

DISTINCTION BETWEEN SIMULTANEOUS, SUCCESSIVE) AND MIXED
CONTRAST OF COLOURS.

(77.) BerorE spesking of the connection between my
own observations and those of others, upon contrast of
colours, it is absolutely necessary to distinguish three kinds
of contrast.

The first includes the phenomena which relate to the
contrast I.name simultancous ;

The second, those which concern the contrast I call
successive;

The third, those which relate to the contrast I name
mized.

(78.) In the simultaneous contrast of colours is included
all the phenomena of modification which differently coloured
objects appear to undergo in their physical composition and
in the height of tone of their respective colours, when seen
simultaneously.

(79.) The successive contrast of colours includes all the
phenomena which are observed when the eyes, having looked
at one or more coloured objects for a certain length of time,

erceive, upon turning them away, images of these objects,
aving the colour complementary to that which belongs to
. each of them.

(80.) I hope to prove by the details which I shall give in
the following chapter, that in default of this distinction, one
of the subjects of optics, the most fruitful in its applications,
has not generally been treated with that precision and clear-
ness necessar{’ to impress its importance on those who, not
making any observations of their own, have been contented
with reading the result of my researches up to the year 1828,
which I presented to the Academy of Sciences. In fact, the
distinction of the three contrasts will render it easy to ap-
preciate what new facts my researches add to the history of
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vision, and to the applications deduced from the study of
contrasts. I shall also add, that Dr. Plateau, of Belgium,
who has occupied himself for many years in reducing all these
phenomena to a mathematical and physiological theory, has
adopted the distinction of simultaneous and successive con-
trasts in his own writings. .

(81.) The distinction of simultaneous and successive con-
trast renders it easy to comprehend a phenomenon which we
may call the mized contrast ; because it results from the fact
of the eye, having seen for a time a certain colour, acquiring
an aptitude to see for another period the complementary of
that colour, and also a new colour, presented to it by an
exterior object ; the sensation then perceived is that which
gults from this new colour and the complementary of the

t.

(82.) The following is a very simple method of observing
the mized contrast.

One eye being closed, the right for instance, let the left
eye regard fixedly a piece of paper of the colour A : when
this colour appears dimmed, immediately dizgct the eye upon
a sheet of paper coloured B; then we have the impression
which results from the mixture of this colour B with the
complementary colour (c) of the colour o. To be satisfied
of this mixed impression, it is sufficient to close the left eye,
and to look at the colour B with the right : not only is the
impression that produced by the colour B, but it may appear
modified in a direction contrary to the mixed impression
c+B3, or, what comes to the same thing, it appears to be
more A-}B.

In closing the right eye and regarding anew the colour
B with the left eye, many times running, we perceive differ-
ent impressions, but successively more and more feeble, until
at last the left eye returns to its normal state.

(83.) If instead of regarding B with the left eye, which
becomes modified by the colour A, we observe B with both
eyes, the right eye being in the normal state, the modifica-
tion represented by c+B is found much weakened, because
it is really c43B-+B. ’ :

(84.) I advise every one who believes he has one eye
more sensitive to the perception of colours than the other,

D
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to look at a sheet of coloured paper alternately with the left
end with the right eye; if the two impressions are identical,
he may be certain that he has deceived himself. But if the
impressions are different, he must repeat the same experi-
ment many times in suceession; for it may happen that the
difference observed in a single experiment arises from one
of the eyes having been previously modified or fatigued.

(85.) The experiment of which I speak appears to me to
be particularly useful to painters.

will now give some examples of mized contrast.

(86.) The left.eye having seen Red during a certain time,
bas an aptitude to see in succession G'reen, the complemen=
tary to Red. If it then looks at a Yellow, it perceives an
impression resulting from the mixture of Green and Yellow.
The left eye being closed, and the right, which has not been
affected by the sight of Red, remaining open, it sees Yellow,
and it is also possible that the Yellow will appear more
Orange than it really is.

(87.) If the left eye had first seen the yellow paper, and
afterwards the red, this latter would have appeared violet.
(88:) If the left eye first sees red, then blue, the latter
appears greenish.
'(89.) If it had first. seen blue, then red, the latter would
have appeared orange-red.
(903 If the left eye first sees yellow, then blue, the latter
rs blue-violet. v
(91.) If it had first seen blue, then yellow, this latter
would have appeared orange-yellow. :
(92.) If the left eye first sees red, then orange, this latter
rs yellow.
| &m(’gg.) YI(Z' it had first seen orange, then red, the latter would
, have appeared of a violet-red.
t (94). If the left eye first sees red, then violet, the latter
* appears deep blue.
(95.) If it had first seen violet, then red, the latter would
have appeared orange-red.
(96.) If the left eye first sees yellow, then orange, the
latter appears red.
(97.) If it had first seen orange, then yellow, the laiter
would have appeared greenish-yellow.
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(98). If the left eye first sees yellow, then green, this
latter would have appeared bluish-green.

(99.) If it had first seen green, then. yellow, this latter
would have appeared orange-yellow.

(100.) If the eye first sees blue, then green, this latterap-
pears yellowish-green.

(101.) If it had first seen green, then blue, this latter
would have appeared violet-blue.

(102.) If the eye first.sees blue, then violet, this:latter ap-
pears reddish-violet.

(103.) If it had. first seen violet, then blue, the latter
would have appeared greenish-blue.

(104.) If the eye first sees orange, then green, the latter
ap nish blue. .

(105.) If it had first seen green, and then orange, this
latter would have appeared of a reddish-erange.

(106.) If the eye had first seen orange, and then violet, the
latter would have appeared blue-violet.

(107.) If it had first seen violet, and then orange,.this
latter would bave appeared yellowish-

108.) If the eye first sees green, then violet, the latter
appear red-violet.

(109.) If it had first seen violet, then greem, the latter
would have appeared of a yellowish-green.

(110.) If the eye first sees red, then green, the latter-will
appear a little bluer:

(111.) If it had first seen green, then red, this latter
would have appeared tinted violet.

(112.) If the eye first sees yellow, then violet, the latter
will appesr bluer.

(113.) If it. had first' seen vielet, thex: yellow; this latter
would have appeared greenish.

(114.) If the eye first sees blue, and then orange, the
latter will appear yellower. .

(115.) If 1% had first seen orange; then blue, the latter
would have appeared a little more violet.

(116.) I must remark that all the colours (at least to my
eyes) did not underge equa.ll% intense modifications, nor
were they equally persistent. For example, the modification
produeed by the successive view of yellow and violet, or of
violet and yellow, is greater an(21 more durablethan that pro-

D
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duced by the successive view of blue and orange, and still
more 80 than that of orange and blue.

The modification produced by the successive view of red
and green, of green and red, is less intense and less per-
sistent.

Finally, I must remark that the keight of tone exercises
much influence upon the modification : for if, after having
seen orange, we see dark blue, this latter will appear more
green than violet, a contrary result to that presented by a
lighter blue.

(117.) I thought that it was the more necessary to men-
tion under a special name the phenomenon which I call
mized contrast, as it explains many facts remarked by dealers
in coloured stuffs, and is of much inconvenience to artists
who, wishing to imitate exactly the colours of their models,
work at them too long at a time to enable them to perceive
all the tones and modifications. I will now state two facts
which have been communicated to me by dealers in coloured
fabrics, and I shall refer to Part II. for the application of
the study of mixed contrast to painting.

(118.) First Fact.—When a purchaser has for a consider-
able time looked at a yellow fabric, and he is then shown
orange or scarlet stuffs, it is found that he takes them to be
amaranth-red, or crimson, for there is a tendency in the re-
tina, excited by yellow, to acquire an aptitude to see violet,
whence all the yellow of the scarlet or orange stuff disap-
pears, and the eye sees red, or a red tinged with violet.

(119.) Second Fact.—If there is presented to a buyer, one
after another, fourteen pieces of red stuff, he will consider
the last six or seven less beautiful than those first seen, al-
though the pieces be identically the same. 'What is the cause
of this error of judgment ? It is that the eyes, having seen
seven or eight red pieces in succession, are in the same con-
dition as if they had regarded fixedly during the same period
of time a single piece of red stuff; tiey have then a tendency
to see the complementary of Red, that is to say, Green.
This tendency goes of necessity to enfeeble the brilliancy of
the red of the pieces seen later. In order that the merchant
may not be the sufferer by this fatigue of the eyes of his cus-
tomer, he must take care, after having shown the latter



SECT. II.] CONNECTION BETWEEN EXPERIMENTS. 37

seven pieces of red, to present to him some pieces of green
stuff, to restore the eyes to their normal state. If the sight
of the green be sufficiently prolonged to exceed the normal
state, the eyes will acquire a tendency to see red; then the
ltu;f seven red pieces will appear more beautiful than the
others.

CHAPTER II.

ON THE CONNECTION BETWEEN THE AUTHOR’S EXPERIMENTS AND THOSE
PREVIOUSLY MADE BY VARIQOUS NATURAL PHILOSOPHERS.

(120). Burrox was the first who described, under the ap-
llation of accidental colours,* several phenomena of vision,
all of which he considered to have this analogy, that they
result from too great vibration, or from fati{luc of the eye;
wherein they differ from the colours with which bodies ap-
pear to us usually coloured,t whether these bodies decom-
ose light by acting upon it by reflection, by refraction, or
y inflection.

(121.) AccroErTAL CoLoURs may arise from various
causes ; for example, they are perceivable under the follow-
ing circumstances :

1. When the eye is pressed in the dark.

2. In consequence of a blow on the eye.

8. When the eyes are closed after having looked at
the sun for a moment.

4. When the eyes are fixed upon a small square piece
of coloured paper, placed upon a white ground ;
then the square, if red, will appear bordered with-
a faint green ; if it is yellow, by a blue; if it is
green, by a purplish white; if it i3 blue, by a red-
dish white ; and if it is dlack, by & vivid white.

5. If, after having observed these phenomena for a
considerable time, we turn our eyes to the white
ground in such a manner as no longer to see the

* See Mémoires de I’ Académie des Sciences, 1748.
1 We must add, when viewed separately.
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small -square of coleured paper, we -shall :then

Ppereeive. a square of an extentequal to the other,

and of the same.calour as that which bordered

2;23 little -square :in «the precedimg experiment

(122.) I could mention several other circumstances in

which Buffon observed accidental colours, but I should depart

too widely from the principal object of this book, which is,—

“ the law of simultaneous contrast of colours and its applica-

tion;” remarking, that 'the fourth circumstance in which

Buffon observed accidental colours appertains to simulfaneous

contrast, while the fifth rélates to successive contrast. Buffon

never established the lgw which connects the phenomena he
has described.

.(123.) Scherffer, in 1754, gave.great.precision to the phe-
nomena which relate to suceestive contrast, in demonstrating
that a given colowr produces an accidental colour, the same
we now call 128 coMPLEMENTARY. He also corrected seme
of the observations of Buffon ; and, not content with that, he
sought to explain the cause of the phenomenon, as I shall
show in the following section. He only briefly touched upon
simultaneous contrast. (See his memoir, § 15, Jourmlp,do
Physique, tom. xxvi.)

(124.) (Epinus* and Darwint also occupied themselves
with successive contrast.

(125.) Count Rumford} made sinmltameous contrast an
object of experiment and observation, which I must dwell
En, because, among the researches made on this subject,

re is none which 80 much resemble mime. After ob-
serving that a shadow produced in .a ray of coloured light,
red for example, on being illuminated by .a ray of white light
equal in intensity to the red, the shadow did not appear
white, but was tinted green, the complementary of the red
ray, when it was near an equal shadow produced in the white

* Mémoires de PAcadémic de Pétersboury, et Journal de Physique, annés
1785, tom. xxvi. p.291.
§ Philosophical Transactions, vol. Ixxxvi., for 1785.
1 Ezperi upon Coloured Skadows, on the Principles of the Harmony
c{fs g.;«;burls, ¢ec., in Philosophical Papers, &c., by Count Rumford, London,
, vol. i.
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ray, this latber shadow being lighted by the red ray, and
sppearing of that colour, he demonstrated ’

1. That the result is the same-when the ray of co-
loured light is replaeed 'by light transmitted
through a glass or other coloured medium, or by
‘izldwed light reflected by an opaque eolaured

y.

2. That if in a-eirele of white paper, plaeed upon s
large.sheet of .black paper laid upon the floor of
a:.room, two bands o - of -six lines in width
and two inches in length are laid side by side,
one of which is covered with a powder coloured
A, and the other with a grey powdereomposed. of
ceruse and lamp-black, in such proportions that
the light reflected by it is of equal intensity to
the eoloured light A, upon lacking with one eye
through the hand at the two baads, that which
is eovered with the grey powder will appesr
tinged with the complementary colaur of A, and
this complementery of A will appear as brilliang
£8 A itself.

(1286.) The authorremarks that, in order to ensure success
in this ext’g:riment, we must-take many preeautions, not only
to :;oid light rei%:;tgfi'from sumtmdag o‘l;ielcts, but-also
to obtain a capable af reflecting a light in intensity
to-the cta'olo ight. He adds, t:lmt blli% di%ul}:aies are v}'l ,
great if we use pigments ground in oil, which gives themr
colours a brown t?;gg‘: as thg;onever possess the puility of the
colours of the s m.

(127.) If it be true:that the experiments of Rumford eor-

d with those which T have made with: colours in con=
nection with white, black, and grey, and that they forma
icular instanee of the law of simultaneous eontrast, as'X

© established it, it is mot less true that the law eannot be
deduced without making the series of researches whieh I
have undertaken ; for the experiments of Rumford exhibiting
the maximum -of the phenomenon, we cannot affirm that
under ordi cireumstances there would be not only a
modification of white, black, and grey by juxtaposed colours,
but also a mutual modification of these latter. "We have
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seen that colours become deeper by being placed in contact
with white, and that they become fainter when in contact
with black, the contrast, as I have demonstrated, embracing
both the optical composition of the colour and the height of
its tone.

(128.) Struck by observing in his experiments that a
coloured ray developed its complementary, Rumford laid it
down as a principle in the harmony of two colours that they
must respectively present coloured light in the proportions
necessary to form white light, and he advised ladies to choose
their ribbons in accordance with this law. He also thought
that painters might derive much benefit from an acquaintance
with this principle; but it is evident that Rumford’s prin-
ciple of the harmony of colours is nothing more than the

roduction of an ingenious fancy, and that, as he has stated
1t, it would be difficult to make it throw any light upon the
practice of painting. T shall return to this point, however,
when treating of the applications of my theory. Meanwhile
it is important to mention that Rumford never made an ex-
periment suitable for demonstrating the influence of two
contiguous colours, or rather of two colours viewed simul-
taneously ; he was unacquainted with the generality of the
ghenomenon, of which he had observed one fact; and if it

e true that there is a harmony between two colours com-
plementary to each other, this proposition will be entirely
ncorrect, if, with Count Rumford, we only admit of harmon
of colours in the single instance of juxtaposition. I &
return to this subject (174., &c.).

(129.) The last author who, as an observer, has treated of
accidental colours is M. Prieur de la Cote-d’Or.* TUnder
the term contrast, he has treated of phenomena which belon,
exclusively to simultaneous contrast. For example, a s
band of orange-coloured paper when laid upon a yellow
ground appears red ; while it will appear yellow upon a red
ground. According to the principle ﬁid down by M. Prieur,
the accidental colour of the little band should be that which
results from its own colour, minus that of the ground. I#
appears, says he, that a certain fatigue of the eye, produced

* Annales de Chimie, tom. liv. p. 5.
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instantaneously by the intensity of the light, or more slowly
I]r;y prolonged vision, concurs in producing these appearances.

ut he recognised that excessive fatique of the organ would
cause a dogeneration of the colours belonging to another scale.
And he finally adds, that the colours named accidental by
Buffon, and upon whick Scherffer has given an interesting
memoir, belong to the class of contrasts, or at least constantly
Jollow the same law. It is plain that M. Prieur has not
made that distinction between the classes of contrasts which
I have established in the preceding chapter.

(130.) Haiiy, in his T'raité de Physique, reviews the obser-
vations of Bugon, Scherffer, Rumford, and Prieur; but not-
withstanding the lucid style of the illustrious founder of
crystallography, there is an obscurity which arises from the
fact that he has not observed the preceding distinction, and
this obscurity is particularly evident when he relates the ex-
planations previously given of these phenomens, as I shall
show in the following section.

(181.) According to what has been said, we see,

1. That the authors who have treated of contrast of
colours have described two classes of phenomena,
without distinguishing one from the other:

2. That Scherffer has given the law of successive con-
trast:

8. That Count Rumford has given the law of the modi-
fication experienced in a particular instance by a

band placed beside a coloured one:

4. That Scherffer first, and subsequently M. Prieur de
la Cdte-d’Or, with more precision, have given the
law of the modification which a small white or
coloured surface experiences from the different
colour of the ground upon which it is placed.

(132.) But if it be true, that in this case we perceive in
the most striking manmner the modification which the colour
of the small extent of surface is susceptible of receiving from
that of the ground, we cannot, on the other hand, appreciate
the modification experienced in the colour of the ground from
that of the small surface, because we see only half of the
phenomena, and we should greatly err were we to think that
a coloured object cannot be modified by the colour of another,
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unless it is.much larger than the first. The manner in which
I have arranged the coloured objeets in my observations an
gimultaneous contrast has.enabled me to show:

. That it.is not indispensably neeessary to the modifi-

-cation of one colour by another, that the first should
Jbe of greater extent than the second, since my sb-
servations have been.made upon equal and merely
eontiguous bands.

2. That we may judge aceurstely of ‘the modifications
experienced by contignous bands, by comparing
them with those which are not contiguous; 2 eon-
dition which enables us to see the phemomenon of
simultaneous contrast in the most perfect manner,
and to establish its general law.

‘8. That in increasing the number of hands not in con-
tact, or which are placed on each side of those which
do touch, we see, when the eye is sufficiently distank
from the two series of ha:gs, that the influence of
one of the contiguous bands 18 not limited to the
next bard in contact with it, but that it extends
also to the second, and to the third, &c., although
fainter in each. Now, this influence of distance
should be noted, in order to obtain a correct idea of
the generality of the phenomenon, and of the appli-
cations which may be deduced from the law which
comprehends every case.
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SECTION III.

ON THE PHYSIOLOGICAL CAUSE TO WHICH THE PHENOMENA
OF CONTRAST OF COLOURS WERE REFERRED, PREVIQUSLY
TO THE EXPERIMENTS OF THE AUTHOR.

(133.) ScuErFrER has given a physiological explanation
of successive contrast of colours, which appears satisfactory
in the cases to which it has been applied. It is based upon
the following proposition, that—

1f one of our seases receives a double impression, one of

which 18 vivid and strong but the other feeble, we do not
perceive the latter. This occurs particularly when they
-are both of the same kind, or when the powerful action of
an object upon one of the senses 18 FOLLOWED by anotker
of the same nature, but infinitely weaker or less violent.

Let us now apply this principle to the three following ex-
periments on Successive Contrast.

First EXPERIMENT.

Look for some time at a-small white square placed upon a
black ground.

Ceasing to look at this, and directing the eye upon the
black greund, we there perceive the image of a square, equal
in extent to the white square, but, instead of being brighter
than the greund,.it is, on the contrary, darker.

ZEzplanation.

The portion of the retina upon which the white light of
the square acted in the first part of the experiment, is more
fatigued than the remainder of the retina, which has received
only a feeble impression from the faint rays reflected by the
black ground ; the eye being then directed upon the black
grmmgr daring the second part of the experiment, the feeble
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light of this ground acts more strongly upon that part of the
retina which has not been fatigued, than upon that part
which has been: hence the image of the blacll’: square seen
by that portion of the eye.

Secoxp EXPERIMENT.

Look for some time at a small blue square on a white
ground. ,

Turn the eye away from this, and fix it upon the white
ground, it then perceives the image of an orange square.

Ezplanation.

The portion of the retina on which the light of the blue
square acted in the first part of the experiment being more
fatigued by this colour than the rest of the retina, it happens,
during the second portion of the experiment, that the portion
of the retina fatigued by the blue 18 disposed thereby to re-
lc)elsive a stronger impression of orange, the complementary of

ue.

TuaIRD EXPERIMENT.

Look for some time at a red square on a yellow ground.

Turning the eye away, fix it upon a white ground, it per-
ceives the image of a green square on a blue-violet ground.

Ezxplanation.

During the first part of the experiment that portion of the
retina which sees red becomes fatigued by this colour, while
the s)ortion which sees yellow during the latter portion is
equally fatigued; consequently, in the second part of the ex-
periment, the portion of the retina which had seen red now
sees green, its comfolementary, whilst that portion which had
seen yellow, sees blue-violet, its complementary.

(134.) These three experiments, as well as their explana-
tions, taken at random from the memoir by Scherffer, amongst
a great many others analogous, will suffice, I think, to demon-
strate that it was actually the phenomenon of successive con-
trast which specially occupied that ingenious observer. Con-
sidering this, it is surprising that Haiiy, in endeavouring to
make known the explanation of Scherffer, should have spoken
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exclusively of a case of simultaneous contrast, a phenomenon

which the latter philosopher has only casually mentioned, as

I remarked above (123.). Moreover, this is Haiiy’s mode of

expressing himself on the subject, taking as an illustration.
the case in which a small band of white paper is placed upon

red paper—

“ We may,” says he, “consider the white of this band as
being composed of a bluish-green and red. But the impres-
sion of the red colour, acting with much less force than that
produced by the surrounding colour of the same kind, is
eclipsed by the latter, so that the eye is only sensible of the
impression of the green, which being, as it were, foreign to
the colour of the ground, acts upon the organ with all its
power.”* '

(135.) Althouﬁh this explanation appears to be a natural
consequence of the principle set forth by Scherffer, yet this
philosopher does not appear to me to have applied it to the
explanation of simultaneous contrast, and the passage in his
memoir, quoted above (183.), is very clear:

“ This must principally take place when they (the impres-
gions) are both of the same kind, or when the powerful action
of an object on one sense is followed by another of the same
nature, but much weaker, and less violent.”

(186.) Now let us see what difference exists between
Scherffer’s explanation of successive contrast, and that at-
tributed to him by Haily in the case of simultaneous contrast.
All the observations on successive contrast explained by
Scherffer exhibit this result,—that the portion of the retina,
which in the first part of the experiment is impressed by a
given colour, sees 1n the subsequent part of the observation,
the complementary of the given colour, and this new impres-
sion is independent of the extent of the coloured object re-
latively to tgmt of the ground on which it is placed, or rather,
of the objects surrounding the former.

(137.) This is not expressed in the explanation that Haity
attributes to Scherffer; in fact—

1. The portion of the retina that sees the white band
placed on a red ground, sees it of a bluish-green,
that is to say, of the complementary colour of the

® Traité de Physique, 8° €dition, tom. ii. p. 272.
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ground. Now, according to the experiments of
Scherffer, this portion, fatigued by white light, zas
a tendency to see, not bluish-green, but black, which
is, in a manner, the complementary of white.

2. For, to admit the explanation attributed to Scherffer,
it would be necessary that the object whose colour
is modified by that of another, sheuld in general be
of much smaller extent than the latter, since it is
only by this excess of extent in the modifying body
that we can conceive in general this excess of action
which neutralises a part of that of the first object;
I say, in general, because there are cases where it
may be said that a much brighter colour might
modify another, although it occupied a very small
space around it. To resume, we perceive the.dif-
ference between the explanation Scherffer has
given of suecessive comtrast, and that of simul-
taneous contrast attributed to bim.

(138.) If we revert to this last experiment in order to test
its yalue—no longer under the circumstances related by these
authors, of a small band appearing to be modified only when
seen on a ground—but in those where two bands of equal
extent are mutually modified, not only when in contact, but
when at a distance, as is shown by the result of my experi-
ments—we may readily appreciate the difficulty that presents
itself, thus:
1. Let us supgose that the figure 4, Plate III., re-
resents the image depicted on the retina of a red
and E, contiguous to a blue band B; the first will
acquire orange or lose blue, and the second will ac-

uire green or lose red. Now, it is the portion of
the retina on which the image of the band & is im-
pressed, which, according to the opinion of Scherffer,
will lose its sensibility for red, as it is the portion
of the retina on which is depicted the image of the
band B that will lose its senmsibility for blue: con-
sequently, I do not perceive how it can be the part
= which in reality loses its sensibility for blue, or
how it can be the part B which loses its sensibility
for red.

2. In my experiments, the coloured bands being of equal
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extent, there appears no reason in general (asin
the case where a small band being placed upon a
ground of large extent), that one of the bands
should modify the other, by the greater fatigue it
may occasion the retins.

(139.) It was doubtlessowing to the difficulties presented
in the explanation we have examined, that the illustrious
author of the Mécanique Céleste was led to suggest another,
which Haiiy inserted in his Traité de Physique after that
which he attributes to Scherffer. The case is still that of
a small white band placed upon a red ground. The illustrious
geometrician supposed, says Haiiy, that there exists in the
eye a certain disposition, in virtue of which the red rays com-
prised in the white of the small band are attracted, as it were,
at the moment they reach this organ, by the rays forming the
predominating red colour of the ground, so that the two im-
pressions form only ome, and that of the greem colour is
enabled to act as if it were alone. According to this method
of understanding the subLect, the impression of the red de-
composes that of the white, and while the actions of the
homogeneous rays unite together, the aetion of the hetero-
g:neous rays, being disengaged from this combination, pro-

ces its separate effect.”’*:

(140.) I shall not contest the accuracy of this explanation
beyond remarking, that it admits implieitly, as a necessary
consequenceé, that the modifying colour occupies a greater
extent of surface than the colour modified : but it is probable
that such an opinion would not have been given if the illus-
trious author had been acquainted with the true explanation
of Scherffer on successive contrast, and instead of quoting a
single experiment of simultaneous contrast, which does not
incfude more than half the phenomenon, had quoted one in
which differently coloured l?ands of equal extent were seen
to modify each other, even when not in contact.

(141.) After having shown the insufficiency of these ex-

ations of ssmultaneous contrast, it only remains to speak
of the relations which appear to me to exist between the
organ of vision and this- lerrm)mencm observed in the circum-
stances under which I have studied it. Every author who

* Traité de Physique, 8° édition, tom. ii. p. 272.
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has treated of accidental colours, agrees in considering them
as being the result of fatigue of the eye. If this be incon-
testably true in the case of successive contrast, I do not
believe it to be 8o of simultancous contrast ; for, in arrang-
ing the coloured bands in the manmer I have done, as soon
as we succeed in seeing all four together, the colours are
observed to be modified before the eye becomes in the least
degree fatigued ; although I admit that it often requires
several seconds to perceive these modifications. But is not
this Zime necessary, as is that which is given to the exercise
of each of our senses, whenever we wish to explain to our-
selves a sensation that affects them ? There is, also, one
circumstance that explains the necessity of ¢kis time in many
cases, viz.: the influence of the white light reflected by the
surface modified—which is sometimes sufficiently strong to
greatly weaken the result of the modification ; and the greater
part of the precautions suggested for seeing the accidental
colours of simultaneous contrast are therefore directed to the
diminution of this white light. .

Moreover, it is owing to this cause that grey and black
surfaces contiguous to surfaces of very pure colours, such as
blue, red, yellow, are modified more by this contiguity than
white surfaces are. The following experiment, accidentally
presented to my notice, will give a good illustration of my
idea. A coloured paper, upon which letters of a pale grey
had been traced, was presented to me one evening at twi-
light. On first looking at it, I could not distinguish a
single letter; but in a few minutes I contrived to read the
writing, which appeared to me to have been traced with an
ink of a colour complementary to that of the ground. Now,
I ask, if at the moment when my vision was distinct, were
my eyes more fatigued than when I first looked at the paper
without being able to distinguish the letters upon it, and
which were seen to be of the colour complementary to that
of the ground ?

(142.) Finally, I conclude from my observations, that
whenever the eye sees two differently coloured objects simul-
taneously, the analogous character of the sensation of the
two colours undergoes such a diminution, that the difference
existing between them is rendered proportionably more sen-
sible in the simultaneous impression of these two colours
upon the retina.
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ON THE PRACTICAL APPLICATION OF THE LAW OF
SIMULTANEOUS CONTRAST OF COLOURS.
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INTRODUCTION.

e lpro—

(143.) THE observations set forth in the First Part, to-
ether with the Law of Simultaneons Centrast, which sim-
lifies b{ generalising them, have doubtless suggested to the

reader the numerous applications of which they are suscep-
tible. This expectation, I hope, will not be disappointed
by the details into which Xk am now about to enter—details
which will prove that this work would not have attained
to its aim of usefulness if I had neglected ta exhibit them ;
for, to state them with the precision they possess, it is
incumbent on me to give a series of ohservations alto-
%9th:1i'::tprednaa those which form the materials of the
irs .

£2
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(144.) The following is a tabular arrangement of the ap-

plications I propose making :
FIRST DIVISION.
Imitation of Ooloured Objects by means of Coloured Materials
in a State of Infinite Division.

1st Section.—Painting in Chiar’oscuro.

2nd Section.—Painting in Flat Tints.

8rd Section.—Colouring.

SECOND DIVISION.
Imitation of Coloured Objects by Coloured Materials of &

certain Size.
1st Section.—Gobelins Tapestry.
2nd Section.—Beauvais Tt’-xlgestry.
8rd Section.—Savonnerie Tapestry.
4th Section.—Carpets.
b5th Section.—Mosaics.
6th Section-—Stained Glass.

THIRD DIVISION.
Printing.
lst Section.—Printing Designs upon Textile Fabrics,
Calico-Printing, &c.
2nd Section.—Printing Designs upon Paper, Paper-Hang-
ings, Paper-staining,
8rd Section.—Printing with Types upon Coloured Paper.

FOURTH DIVISION.
Colouring with Flat Tints (Tinting).
1st Section.—Greographical Maps.
2nd Section.—Engravings.

FIFTH DIVISION.

Arrangement of Coloured Objects upon Surfaces of greater or
less Extent.
1st Section.—In Architecture.
2nd Section.—In Decorating Interiors—Dwellings, Picture
Galleries, Churches, Theatres, &c.
3rd Section.—~Clothing,
4th Section.—Horticulture.
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(145.) BeFoRE entering upon the details of these applica-
tions, I think it necessary to offer some remarks as a prole-
gomena to the Second Part of this Work. They will enable
me to establish several propositions or principles to which I
shall frequently refer the resder, and thus avoid repetitions
which give rise to the objection of apparently diminishing
the amount of generalisation the work really possesses.

I shall give successively :

1. The definitions of many expressions applicable to
colours and to their modifications:

2. The means of representing and defining these colours
and their modifications by the aid of a graphic con-
struction or diagram :

8. A classification of the Harmonies of Colours:

d, A view of the associations of the prismatic colours
with White, Black, and Gvey.

§ 1.

DEFINITION OF THE WORDS TONES, SCALES, AND HUES.

(146.) The words ToNES and HUES (nuances) continually

occur whenever colours are mentioned, both in common lan-

e as well as in that of artists ; nevertheless they are not

80 well defined but that when either of them is used we are
sure the other is not meant.

(147.) Feeling the necessity of being able to distingunish
the case where one colour—BLUE, for example—is reduced
with White, or deepened with Black, from that where this
same colour is modified by another,—for instance, where
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BLUE is modified by Yellow or Red, added in such small
quantities that the BLUE still being dlue, yet differs from
what it was before the addition of Yellow or Red in bei
Violet or Green, I premise that in the course of this work
never apply indifferently the words Tone and Hue to. these
two kinds of modifications ; consequently,

(148.) The word TonEs of a colour will be exclusively
employed to designate the different modifications which that
colour, taken at its maximum intensity, is capable of receivin
from the addition of White, which weakens its Tbne, an
Black, which-deepens it.*

(149.) The word scALE (gamme) is applied to the collec-
tion of Tones of the same colour thus modified. The pure
colour is the normal tone of the scale, if this normal tone
does not belong to & broken or reduced scale; <. e. to a scale
all the tones of which are altered with Black (158.).

(150.) The word mUES (nuances) of a colour will be ex-
clusively applied to the modifications which that colour re-
ceives by the addition of a small quantity of another colour.

For example, we say, the Tones of the Blue Scale, the Tones
of the Red Scale, the Tones of the ¥Yellow Scale, the Tonas
of the Violet Scale, the Tones of the Green Scale, the Tones
of the Orange Scale. :

‘We say Hues of Blue, to designate all the Scales the
colour of which, still remaining Blue, yet differs from guure
Blue ; for each hue will comprehend in 1tself the tones which
constitute a Scale more or less allied to the Blue Scale.

In the same sense we say, hues of Yellow, hues of Red,
Yues of Violet, hues of Green, hues of Orange.

(151.) Ihave defined ToNEs (tints and shades) of a colour,
the different modifications which this colour, taken at its
maximum of intensity, is susceptible of receiving from Black
. or White: it must be remarked that the condition of the
colour taken at its maximum of intensity for receiving ]
is absolutely essential to this definition,| for, if Black 1s added

* The author employs only one word to explain both these modifications,
whereas in English we have two— Tin¢ and Shade:—by the former, we un-
derstand that White is added to a nermal colour; by the latter, we recog-
mise the addition of Black to a similar colour. To aveid confusion, the
sathor’s term Zases is retained in the translation.
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to a Tone which was below the maximum, it passes then into
another Scale; and this is the proper place to remark that
artists distinguish Colours as pure, broken, reduced, grey, or
aull.

(152.) The pure colours comprehend those which are called
Kimple or Primary, Red, Yellow, Blue,—and those which
result from their binary compounds, Secondaries,—Orange,
Green, Violet, and their Hues.

(158.) The &roken colours comprehend the pure colours
mixed with Black, from the highest to the deepest Tone.

From these definitions, it is evident that in all the Scales
of simple and binary colours the Tones which stand above
the pure colour are broken Tones.

(154.) Artists, and particularly painters and dyers, admit
that the mixture of the three primary colours in certain pro-
portions produces Black, from which it becomes evident that
whenever we mix these three colours in such proportions
that two of them predominate, Black will result; arising
from the mixture of the whole of that colour which is in
small quantity with suitable proportions of the two pre-
dominant colours.

Thus, if a small proportion of Blue is added to Red and
Yellow, a little Black is produced, which goes to re-
duce or break the Orange.

(155.) 'We must not overlook the fact, that whenever we
mix pigments to represent primary colours, we are not
mixing the colours of the solar spectrum, but mixing sub-
stances which painters and dyers employ as Red, Yellow, and
Blue colours.

§2.

REMARKS UPON CERTAIN GRAPHIC CONSTRUCTIONS PROPOSED FOR THE
REPRESENTATION AND DEFINITION OF COLOURS AND THEIR MODIFICA-
TIONS.

8156.) Several graphic constructions have been proposed,
under the denomination of Tables, Scales, Colour-circles,
Chromatometers, &c., for the purpose of representing, either
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by numbers or by a rational nomenclature, colours and their
various modifications. They are generally based upon the
three following propositions:

1. Tl;;lre are three primary colours,—Red, Yellow, and
ue.
2. Equal parts of any two of these colours mixed to-
gether yield a pure secondary colour.
8. Equal parts of the three primary colours mixed to-
gether yield Black.

(157.) It is easy to demonstrate that the last two pro-
positions are purely hypothetical, since they cannot be de-
monstrated by experiment. In fact,

1. 'We know of no substance which represents a primary
colour,—. e. which reflects but one class of coloured
rays, whether pure Red, Blue, or Yellow (7.).

If we take Ultramarine for the purest Blue, it
may be objected that it is not pure, since it also
reflects Red and Violet rays as well as Blue rays.

2. From the impossibility of procuring materials of pure
colours, how can it be said that Orange, Green, and
Violet are composed of two simple colours mixed
in equal portions? how can it be asserted that
Black consists of the three simple colours mixed in
equal portions ?
And in this place we may also remark, that the constructors
of these chromatic tables, &c., when they come to apply
them, only point out mixtures which, to use their own words,
do not produce the results that ought to be deduced from
their pretended principles.

(168.) We cannot fail to recognise that the greater part
of the substances coloured Blue, Red, or Yellow, with which
we are acquainted, on being mixed with each other, only pro-
duce Violets, Greens, and Oranges, inferior in brilliancy and
purity to those coloured materials which are found in nature
of a pure Orange, Violet, or Green colour. A result which
wouls explain itself if they admitted with us that each of
the coloured materials mixed together reflects at least two
kinds of coloured rays ; and if it is admitted with painters
and dyers, that when there is a mixture of materials which
separately reflect Red, Yellow, and Blue, there is also pro-
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duced a small portion of Black, which tarnishes the brillianey
of the mixture. Conformabiy to this view, it i3 also certain,
that the Violets, Greens,and O 8, resulting from a mix-
ture of coloured materials, are mucri: more brilliant when the
respective colours of these materials approach each other.
For example :

‘When we mix Blue and Red to form Violet, the result will
be better if we take a Red ¢inged with Blue, and a Blue
tinged with Red, than if the Red or the Blue inclined to
Yeilow ; in like manner a Blue tinged with Green, mixed
with a Yellow, will yield a purer Green than if Red formed
a portion of either colour.

(159.) In order to represent all the modifications which T
call Tones and Hues of Colours, as well as the relations which
exist between those which are complementary to each other,
I have devised the following diagram, which eppears to me
remarkable for its simplicity.

From a centre, c, li describe two cireumferences, ¥, g,
Plate 2., and divide each of them by means of three radii,
ca,cb,cd, into three arcs of 120 degrees each.

The portion of each radius contained between the two cir-
cumferences Y, y, I divide into twenty parts, which represent
80 many tones of the colours Red, Blue, and Yellow.

(160.) In each of the scales of these three colours, there
is one tone which, when pure, represents in its purity the
colour of the scale to which it belongs; therefore I name it
the normal tone of this scale.

If we represent a unit of the surface s covered entirely
with the pigment which reflects the normal oolour, and if we
suppose that this pigment is on the surface in a quantity
iequal to 1, we can represent the tones above the normal tone
by the unit of surface covered with 1 of the normal colour
plus Black, in quantities which increase with the number of
the fones (shades), and we can represent the tones below the
normal tone by the unit of surface covered with a fraction of
the quantity 1 constituting the normal tone mixed with
quantities of White, increasing as the tone is of a lower
number ; and which contains more White the smaller the
number indicated on the tone.

If the tone 15 of the Red scale is the normal tone, the
normal tone of the Yellow scale will be a lower number,
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while the normal tone of the Blue seale will be of a higher

number. This depends upon the unequal d of brilli
or luminousness ggthe colours. eq ogreo of brillisney

(161.) If we divide each arc of 120 degrees into two of
60 degrees, and carry these points of division from the cir-
cumference to the centre y, and divide these radii into twenty
parts, commencing at g, it will represent twenty tones of the
scales of Orange, of Green, and of Violet ; and I may re-
mark, that the colours which lie at the extremity of each
diameter are complementaries of each other.

It would be to divide each arc of 60 degrees into arcs
of 30 degrees, and so obtain radii which might be re-
]c)resented twenty tones of scales, which I shall name Red-

ge, Orange-Yellow, Yellow-Green, Green-Blue, Blue-
Violet, Violet-Red.

By dividing each are in five, for example, and drawing five

radi1, which I will divide into twenty parts each, setting out

from the circumference Y, we obtain sxty new scales.

(162.) Commencing with Red, I designate them as

follows :

a. Red. e. Yellow. %. Blue.

1" Red. 1* Yellow. 1 Blne.
S Red. 2= Yellow. 2 Blue.
3™ Bed. 8" Yellow. 8 Blae.
4'* Red. 4 Yellow. 4% Blue.
5™ Red. Bt Yellow. 5 Blue.

5. Red-Orange. S+ Yellow-Green. k. Blue-Violet.'
1* Red-Orange. 1* Yellow-Green. 1* Blue-Violet.
24 Red-Orange. 2= Yellow-Green. ‘2% Blue-Violet.
3" Red-Orange. 8™ Yellow-Green. 8 Blue-Violet.
4" Red-Orange. 4t Yellow-Green. 4 Blue-Violet.
$* Red-Orange. 5t Yellow-Giresn. 5% Blue-Violet.

¢. Orange. 5 Green. L. Vielet.
1* Orange. 1 Green. 1* Violet.
2 Orange. 2" Green. 2% Violet.
8 Orange. 8" Green. 3™ Violet.
4™ Orange. 4t Green. 4% Violet.
5% Orange. 5t Green. 5% Violet.

d. Orange- Yellow. k. *Green-Blue. ‘m. Violet-Red.
1%t Orange-Yellow. 1* Green-Blue. 1% Violet-Red.
2 Orange-Yelow. 2" Green-Blue. 2* Violet-Red.
8™ Qrange-Yellow. 8™ Green-Biue. 38 Violet-Red.
4* Orange-Yelow. 4% Green-Blue, 4% Violet-Red.
§* Orange-Yellow. bt Green-Blae. 5t Violet-Red.
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I do not attach any importance to this nomenclature, but
. employ it merely as being the simplest to distinguish the
seventy-two scales of which I have spoken. We may aug-
ment the number indefinitely, by inserting as many as we
choose between those already designated.
(163.) Let us now represent the gradation of each of the
colours of the scales 4n the circle by the addition of Black,
Bf:cgkressively increasing in quantity until we arrive at pure

To this end, let us imagine a quadrant the radius of which
is equal to that of the circle, and disposed so as to turn
upon an Axis perpendicular to the centre of the circle. Di-
vide this quadrant:

1. By concentric arcs, ¥, y, which coincide with the
circumference of the circle marked by the same
letters.

2. By ten radii, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10.

Divide each of these radii into twenty fparts, representing
twenty tones corresponding with each of the tomes of the
scale represented on the circle.

(164.) I suppose that the tenth radius comprises the
gradations of normal Black, which is supposed to envelop
the hemisphere described by the motion of the quadrant
upon its axis: this Black, mixed in decreasing quantities
with increasing quantities of White, gives the twenty tones
of normal Grey, which ends by melting into White, situated
above the first tone. I suppose also that the normal tone
of each of the scales taken upon the radii of the quadrant,
1,28,4,5,6,7,8,9, is formed of a mixture of Black with
the colour of any one of the scales contained in the circle—
for example, of the Red scale,—and in such proportion that
the normal tone 15 of this scale being represented by a unit
of surface covered with 1 or }§ of Red,

The tone 15 of the scale of the 1st radius of the quadrant=-% Red +y; Black.
The tone 15 of the scale of the 2nd radius of the quadrant=-8; Red + % Black.
The tone 15 of the scale of the 3rd radius of the quadrant=-y% Red - Black.
The tone 15 of the scale of the 4th radius of the quadrant=-fi; Red 4 Black.
The tone 15 of the scale of the 5th radius of the quadrant=+% Red & Black. -
The tone 15 of the scale of the 6th radius of the quadrant=-+% Red +§; Black.
The tone 15 of the scale of the 7th radius of the quadrant=-% Red + % Black.
The tone 15 of the scale of the 8th radius of the quadrant=-#; Red +§; Black.
The tone 15 of the scale of the 9th radius of the quadrant=i; Red + & Black.
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Tt is understood that these proportions relate to the effect
of the mixtures uf:cn the eye, and not to material quantities
of the Red and Black substances. - .

(165.) We see then:

1. That each of these tones 15, composed of Colour and
Black, reduced by White and deepened by Black,
gives a scale of twenty tones, the more broken the
nearer they approach the scale of normal black.

2. That the quadrant, by its motion on the axis of the
circle, represents the scales of every other colour
besides red, broken with black. These broken
scales are equidistant, and each is formed of equi-
distant tones.

8. That every colour is thus included in an hemisphere,
the circular plane of which comprises the pure
colours, the central radius, black and the inter-
mediate space, and the pure colours broken by
different proportions of black.

(166.) Let us now return to the hemispheric construction,
as described, and see the advantages it possesses for repre-
senting the reduction of pure colours by white, their grada-
tion by black, and their modifications by mutual mixture,
comprising the modification of hues and of breaking : let us
now examine the possibility of realising them by means of
coloured materials.

(167.) To establish the hemispheric construction, we have
supposed :

1. That the normal tone of each of the scales comprised
in the circular plane is visually as pure as possible.

2. That the tones bearing the same number in all the
scales, both the pure as well as the broken tones,
are all visually of the same height.

8. That, if we take three tones of the same number in
three consecutive scales, the tone of the interme-
diate scale is the mean of the colours of the ex-
treme scales.

Consequently, upon these suppositions, it is easy to ex-
lain the modifications of a pure colour in departing from
1ts normal tone. :
. (168.) These modifications are produced in the follow-
ing manner:
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Y. The pure colowr goes nat out of its scale. , . '

n this case the modification is in the direction

of the radius of the cirele; in going from the

normal tone towards the centre it takes white,

whilst in going from the normal tone towards the
cireumference 1t takes black.

2. The pure calour goes out of its scale by the addition

of black.

In this case all the normal tones of the different
scales comprised in the quadrant perpendicular to
the circle have for a starting-point the normal tone
of one of the pure scales of the circle with which
the quadrant coincides. This normal tone, result-
ing from a quantity of coloured material repre-
sented by umnity, covering a unit of surface s, the
normal tones of the quadrant result from the mix-
ture of black with a fraction of a unit of the
coloured matter. These mixtures compose broken
colours, each of which covers the unit of surface s,
and which are at the same height as the normal
tone of the pure eolour. The fraction of the quan-
tity of coloured material is smaller in all the nor-
mal broken tones, the nearer the scales to which
these tones belong approach the vertical axis of
the hemisphere.

Besides, each normal tone of the scales of the
quadrant is modified, like the normal tones of the
scales of the circle, by quantities of white inereas-
ing towards the centre, and quantities of black in-
creasing towards the circumference.

8. ﬂepmkc:iowic modified by the addition of another
e colour.

In this case it forms hues move and more ap-
proaching itself, according as the quantities of the
second colour are in sma.ﬁar proportion.

These modifications are made circularly and in
such manner that the tones retain their numbers.

(169.) Thus, if we admit, with painters and dyers, that
there are only three primary colours, and that, in combini
them in pairs, we obtain all the pure compound colours, an
that by combining them in threes, we produce all the broken.
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colours, we perceive how it is possible, under this hypothesis,
to represent by the hemispherical construetion every modi-
fication of colour.

(170.) Another advantage this diagram possesses is, that
it gives to painters, dyers, decorators, in a word, to all
artists who can apply the law of simultaneous contrast, the
complementaries of eyery pure colour, because the colours
which are found at the extremities of the same diameter of
the circular plane are comglementa.ries of each other. For
example, we not only see that Red and Green, Yellow and
Violet, Blue and Orange, are upon the same diameter ; but
we see also that it is the same with Orange-red and Blue-
green, with Orange-yellow and Blue-violet, with Yellow-
green and Violet-red, with No. 1. Red and No. 1. Green,
...... in the same manner all colours opposite to each
other are mutually complementary.

(171.) Once we know the complementary of a colour in
Jjuxtaposition with another, it is easy, according to the prin-
ciple of mixing, to determine the modification which the
second must receive from the first, since this modifieation is
the result of the mixture of the complementary with the
colour juxtaposed. In fact, if there is no difficulty to meet,
when the result is that of a mixture non-complementary ta
a simple colour—red, yellow, and blue with a binary, arange,
green, and violet (it being understood that we now speak
-the language of painters) (76.), there is really no greater
difficulty when the result is a mixture of two binary colours;
because it is sufficient to remark that the complementary
being much less intense than the calour with which it is
mixed, the result is given if we subtract from the latter
binary that portion of its simple colour, which, with the
complementary, forms white, or, what amounts to the same
thing, neutrahses it.

Bxavrres.

1. Orange added as a complementary to Green neutralises
a part of the Blue of this latter, and consequently makes it
appear less Blue or more Yellow.

2. Orange added as a complementary to Violet neutralises
a portion of the Blue of the latter, and consequently makes
it appear less Blue or more Red.
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3. Green added as a complementary to Violet neutralises
a portion of the Red of this latter, and consequently makes
it appear less Red or more Blue.

These three examples, derived from the juxtaposition of
Blue and Green, Blue and Violet, Red and Violet, may be
easily explained, if we subtract from the binary colour a

ortion of its simple colour, which is identical with the
juxtaposed colour : thus,

1. Blue subtracted from Green makes it appear yellower.

2. Blue subtracted from Violet makes it appear redder.

3. Red subtracted from Violet makes it appear bluer.

(172.) 'What must we now do so that this diagram shall
become as useful as, from what precedes, we may 1magine it
can be? It is to put it in practice everywhere, so as to
render the language uniform, as we are in the habit of doing
in the determination of temperature by the thermometer.

To this end, we must take invariable types of colour,
either from the solar spectrum, from dpola.rise ight, from the
Newtonian rings, or from colours developed in a constant
manner by any method, then imitate them as faithfully as
possible by means of coloured materials, which we ap}l))ly on
the circular plane of the chromatic diagram. The number of
these types of colour must be sufficiently large to represent
the principal colours, so that a practised eye may be enabled,
without difficulty, to insert all the tones of a scale, and all
the hues of which the types may be wanting. In fact, it is
necessary that the hemispherical diagram thus drawn should
present terms sufficiently near to enable us to employ the
vgﬁous natural pigments, as well as those prepareg artifi-
cially.

(178.) Before concluding this article, I must insist upon
one point ; on the possibility of imitating the #ypes of colours
supposed to be pure, by using coloured materials, which, as I
have said before, are seldom or never so (7.). For it is in
this respect that I consider the realisation of my chromatic
construction to be entirely different from that in which ana-
logous constructions are conceived in employing Carmine as
the type of Red, Gamboge as the type of Yellow, and Ultra-
marine or Prussian Blue as the type of Blue, &c.

‘When it is wished to imitate a pure type, take the pig-
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‘ment which approaches nearest to it ; if it differs materially,
we must endeavour to correct the difference by another pig-
ment, always observing to take the colour differing as httle
as possible from the one we seek to correct. If a good result
is not obtained by this mixture, we put the pigment on the
place it should occupy in the plane. Take, for example, the

of Blue: itis evident that Ultramarine inclines a little
to Violet ; then we must endeavour to neutralise this latter
hue by mixing some Yellow, of a green rather than of an
orange hue. If this mixture is unsatisfactory, we must tr
Saunders’s Blue (la_cendre bleue), of the first quality. If
this does not exactly represent the type of Blue, it will
%;:mle much nearer, but by inclining more to Green than to

iolet.

Being unable to imitate the type, we must put Ultra-
marine and Saunders’s Blue in the places they respectively
occupy as hues of Blue, and leave the place of the type
vacant. I have no doubt that an artist who uses coloured
materials as an element of his art, will derive very great
advantage from the efforts he may make to put each of
these elements in the place it shoulg occupy in the construc-
tion.

Let us now recur to the advantages of the hemispheric
chromatic construction.

1°. It represents all the modifications resulting from
mizing Colours.
Thus we see:

(a.) How any colour whatever, reduced by white and
deepened by black, can, without going out of its scale, give
rise to an infinite number of tones; I say infinite, because
we can insert as many as we please between the tone 1 and
the 20th tone.

(0.) How the pure colours, in being modified by each
other, can yield an infinite number of hues; for between any
two contiguous hues of the circle, we may interpose as many
as we choose,

(e.) How the normal tone of a pure colour, represented by
a quantity equal to 1, covering a unit of service, is the point
of departure of the normal tones of the scales tending to-
wards black ; these normal tones being regresentcd by black
and a quantity of colouring matter less than the umt, con-

} F
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stitute mixtures which cover the unit of surface s, and colour
it with a tone which has the same number as the normal
tone of the pure scale to which it belongs. Itis understood
that in setting out from this tone to the corresponding tone
of normal black, we can insert as many mixtures of colour
and black as we choose. The modifications of colours thus
indicated by the hemispheric construction, render it ex-
tremely easy to comprehend the definitions we have given of
the words scales, tones, hues, pure and broken colours.

2°. It affords the means of knowing the complementary
of every Colour, since the names written at the
two extremities of the same diameter indicate the
colours complementary to each other.

ExAMPLES.

(a.) Suppose we place Blue"and Yellow in juxtaposition ;
at one extremity of the diameter we read the word Blue,
and at the opposite the word Orange. By this we see that
the Blue tends to impart Orange to the Yellow. Again, at
the extremity of the diameter where we read the word Xellow,
at the opposite we read the word Vielet. We see by this
that the Yellow tends to impart Violet to the Blue.

(6.) Suppose we place Green and Blue in juxtaposition ;
at one extremity of the diameter we read the word Green,
and at the opposite the word Red. We see by this that the
Green tends to give Red to the Blue, making it Violet.
Again, at the extremity of the diameter where we read the
word Blue, at the opposite we read the word Orange. But
what will become of tﬂe mixture of Green and Orange? To
ascertain this, it will suffice to reflect that the Orange tends
to neutralise the Blue (its complementary in the Green),
and that as it is always too feeble to neutralise all the Blue,
its influence is limited to neutralising a portion of it, from
whence it results that Green contiguous to Blue will appear
yellower than it really is.

(¢.) When we place Green and Yellow in juxtaposition,
We may perceive in the same manner that the Green will
give Red to the Yellow, and make it incline to Orange, and
that Violet, the complementary of Yellow, by neutralising
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some Yellow in the Green, will make the latter more Blue
or less Yellow.

8° Athird advantage of this diagram, which distinguishes
it from the ordinary chromatic constructions is, to
present both of the preceding advantages (1° and
2°) without rendering it necessary to colour it.

‘We perceive, then, that it has a practical utility, inde-
pendent of the difficulty attendant upon any attempt to
colour it.

4°. A fourth advantage of this construction is to make
apparent to all artists who employ coloured mate-
rials of a given size (particularly such as the
weavers of Gobelins Tapestry), the relation of
number which must exist between the tones of
different scales when worked together.

§ 3.

HARMONY OF COLOURS.

174.) The eye undoubtedly takes pleasure in seeing
Colours, independent of design and every other quality in
the object which exhibits them, and a suitable example to
demonstrate this is the wainscoting and other wood work of
an apartment in one‘or more flat tints which really only
attract the eyes, and affects them more or less agreeably,
according as the painter has assorted the colours well or ﬂVJ’
The pleasure we experience in this case through the agency
of the organ of sight, from the actual imi)ll;essions of colours,
i8 quite analogous to that experienced through the medium
of taste from the actual sensations of agreeable savours.

Nothing can give us so exact an idea of the pleasure we *
derive through the sense of sight as the distinguishing, with
reference to the Colours themselves, the several cases in
which we experience agreeable impresgions.

F 2
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I# Cask.
View of a single Colour.

(175.) Every person whose eye is well organised has cer-
tainly experienced pleasure in fixing his attention upon a
sheet of white paper on which fall the rays of coloured light
transmitted by a coloured glass, whether it is Red, Orange,
Yellow, Green, Blue, or Violet.

The same sensation takes place when we look upon a sheet
of paper stained with one or another of these colours.

I Cask.
View of different Tones of the same Scale of Colour.

(176.) The simultaneous view of the series of tones of the
same scale which begins with White and terminates with
brown-Black, is undoubtedly an agreeable sensation, espe-
cially if the tones are at equal intervals and sufficiently
numerous—for example, from eighteen to thirty.

IIT™ CasE.

View of different Colours belonging to Scales near to each
other, and assorted conformably to Contrast.

(177.) The simultaneous view of different colours belong-
ing to scales more or less near to each other may be agree-
able, but the assortment of the scales which produce this
effect is exceedingly difficult to obtain, because the nearer
the scales are allied, the more frequently it happens that not
only one of the colours injures its neighbour, but the two
injure each other reciprocally. The painter can nevertheless
make use of this harmony by sacrificing one of the colours,
which he lowers to make the other more brilliant.

IV® Cask.

View of quite different Colours belonging to Scales very
widely separated, arranged conformably to Contrast.

(178.) The simultaneous view of complementary colours,
or of binary unions of colours, which, without being comple-
mentary, are nevertheless very different, is also unﬁoubtedly
an agreeable sensation.
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Vi Cask.

View of Various Colours, more or less well assorted, seen
through the Medium of a feebly coloured Glass.

(179.) Different colours, more or less well assorted ac.
cording to the law of contrast, being seen through a coloured
glass which is not sufficiently deep as to make us see all the
colours of the tint peculiar to the glass, afford a spectacle
which is not without its charm, and which evidently stands
between that produced by tones of the same scale, and that
by colours more or less well assorted ; for it is evident that
if the glass was deeper in colour, it would cause every object
to appear entirely of its own peculiar colour.

(180.) We conclude from this that there are six distinct
harmonies of colours, comprised in two kinds.

I* Xinp. .
Harmonies of Analogous Colours.

1. The karmony of scale, produced by the simultaneous
view of different tones of a single scale, more or
less approximating.

2. The harmony of kues, produced by the simultaneous
view of tones of the same height, or nearly so, be-
longing to scales more or less approximating.

8. The karmony of & dominant colowred light, produced
by the simultaneous view of different colours as«
sorted conformably to the law of contrast, but one
of them predominating, as would result from seeing
these colours through a slightly stained glass.

I Kinp.
Harmonies of Contrasts

1. The harmony of contrast of scale, groduced by the
simultaneous view of two tones of the same scale,
very distant from each other.

2. The harmony of contrast of hues, produced by the
simultaneous view of tones of different height, each
belonging to contiguous scales.
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8. The karmony of contrast of colours, produced by the
simultaneous view of colours belonging to scales
very far asunder, assorted aceording to the law of
contrast : the difference in height of juxtaposed
tones may also augment the contrast of colours.

§ 4.

ASSORTMENTS OF BED, ORANGE, YELLOW, GREEN, BLUE, AND VIOLET WITH
'WHITE, BLACK, AND GREY,

(181.) It will not be contrary to the object proposed in
the second part of this work, to introduce in this place some
obgervations relative to the kind of beauty of a certain num-
ber of arrangements of primary colours with 'White, Black,
and Grey; but, before stating them, I cannot too strongly
insist upon the fact, that they are mnot given as a rigorous
deduction from scientific rules, for they are but the expres-
sions of my peculiar idea; yet I hope that many classes of
artists, particularly dressmakers, decorators of all kinds, de-
signers of patterns for textile fabrics, paper-hangings, &c.,
will derive some benefit from consulting them.

(182.) The Ground, as well as the interval we place be-
tween the coloured materials, having some influence upon
the effect of colours, I apprise the reader that all my obser-
vations have been made with coloured, black, white, and
grey circles of %™ of an inch in diameter, separated by
equal intervals of %% of an inch; thirteen circles arranged
in a straight line forming a series.

(183.) The series intended to enable us to appreciate the
effect of white was upon a ground of normal grey; the one
to enable us to appreciate the effect of Black and of Grey
was upon a White ground slightly tinged Grey. It isneces-
sary to remark that the coloured circles placed apart were
Epon black grounds, which could not but exercise some in-

uence.

(184.) The colours which formed the object of my obser-
vations, are Red, Orange, Yellow, Green, Blue, and Violet.
‘When considered in respect to their brilliancy, the differ-
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ences which they present are sufficiently great to admit of
their being divided into two groups: the one containi
Yellow, Orange, Red, and bright Green; the other Blue
and Violet, which, at the same height of tone, are not so
brilliant as the first. I shall call the first group luminous
colours, the second sombre colours; nevertheless, I must
observe that the deep and broken tones of the luminous
scale may in many cases be assimilated with the sombre
colours, in the same manner that the light tones of Blue and
Violet can sometimes be employed as luminous colours in
certain assortments. '

ArricLE 1.
Oolours with White.
A. BINARY ASSORTMENTS.

(185.) All the primary colours gain by their juxtaposition
with White ; tlmtp is certain; bu% the iesultinJg bir?a.ry as-
sortments are not equally agreeable, and we remark that the
height of tone of the colour has a great influence upon the
effect of its assortment with White.

The binary assortments in the order of greatest beauty
are as follows :
Light Blue and White.
Rose and White.
Deep Yellow and White.
Bright Green and White.
Violet and White.
Orange and White.

Dark Blue and dark Red produce, with White, too strong
a contrast of tone to allow of their association being as agree-
able as that of their light tones.

Yellow, being a light colour, for the opposite reason we
must take the normal tone, or the highest tone of pure Yellow,
to produce the best possible effect.

ark Green and Violet contrast too much in tone with
‘White to allow of their association being as agreeable as that
made with the light tones of these colours.

Finally, the objection which can be made to the combina~
tion of Orange with White is, too much brilliancy ; neverthe-
less I should not be astonished if many persons preferred ib
to the association of Violet with White.
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B, TERNARY ASSORTMENT OF COLOURS COMPLEMENTARY TO
EACH OTHER WITH WHITE.

(186.) It is to me impossible to establish a beautiful
effect between the binary associations of complementary
primary colours ; what I shall say will reduce itself to an
examination of the effect of White interposed, whether it be
between the binary complementary assortment, or between
each of the complementary colours.

Red and Green.

(187.) 1. Red and Green are the complementary colours
most equal in height; for Red, under its
relation of brilliancy, holds a middle place
between Yellow and Blue, and in Green the
two extremes are united.

2. The assortment Whkite, Red, Green, White, &e.,
is decidedly not superior to the preceding
d(1), still less so when the colours are not
eep.
8. The asfortment White, Red, White, Green,
White, &c., seems to me inferior to the
preceding (2).

Blue and Orange.

(188.) 1. Blue and Orange are more opposed to each other
than Red and Green, because the less bril-
liant colour, Blue, is isolated ; whereas the
most brilliant are united in Orange.

2. The assortment White, Orange, Blue, White,
&e., is agreeable.

8. The assortment White, Orange, White, Blue,
Wite, &c., is the same.

Yellow and Violet.

(189.) 1. Yellow and Violet form the most distinct as-
sortment under the relation of height of
tone, since the lightest, or the least intense
colour, Yellow, is isolated from the others.

It is from this great contrast of tone that
deep greenish-yellow, but at the same time
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ure, mixes better with light Violet than

ght Yellow with deep Violet.
2. The assortment Whité, Yellow, Violet, White,
&lc., appears to me inferior to the preceding

8. The assortment White, Tellow, White, Violet,
White, &c., appears to me inferior to the
preceding (2).

C. TERNARY ASSORTMENT OF NON-COMPLEMENTARY COLOURS
. WITH WHITE.

Red and Orange.

(190.) 1. Red and Orange are very bad together.

2. The assortment White, Red, Orange, White,
is not at all preferable.

8. The assortment White, Red, White, Orange,
White, &c., is not so bad as the preceding,
because White being favourabfe to all
colours, its interposition between colours
which injure each other can only produce an
advantageous effect.

Red and Yellow.

(191.) 1. Red and Yellow do not assort badly, esFecially
if the Red is more Purple than Scarlet, and
the Yellow more Green than Orange.

2. The assortment White, Red, Yellow, White, &c.,
is preferable to the preceding (1).

8. The assortment White, Red, White, Yellow,
White, &e. is still better.

Red and Blue.

(192.) 1. Red and Blue are passable, especially if the Red
inclines more to Scarlet than to Crimson.
The dark tones are preferable to the light
tones.
2. The assortment White, Red, Blue, White, &c.,
is preferable to the first (1).
8. Theassortment White, Red, White, Blue, White,
&c., is preferable to the second (2).
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Red and Violet,

(193) 1. Red and Violet do nob assort well together,
nevertheless some natural productions pre-
sent them to us; for example, the Sweet-

a.
2. The I;gsortment White, Red, Violet, White, &e.,
is not so bad as the preceding (1).
8. The assortment White, Red, White, Violet, White,
&c., is preferable to the second (2).

Orange and Yellow.

(194.) 1. Orange and Yellow are incomparably better than
ﬂd and Orange.

2. The assortment White, Orange, ¥ellow, White,
&e., is agreeable,

3. The assortment White, Orange, White, Xellow,
White, &e., is not so good as 2, nor per-
haps as 1, because there would be too much

ite.
Orange and Green.
(195.) 1. Orange and Green do not go badly together.

2. The assortment White, Orange, Green, White,
&c., is preferable to 1.

8. The assortment White, Orange, White, Green,
White, &c., is perhaps preferable to 2.

Orange and Violet,
196.) 1. Orange and Violet are passable, but not so good
( a:'ZOmnge and Green: the contrast ingthe
latter case is greater than in the assortment
Orange and Violet. :
2. The assortment White, Orange, Violet, White,
&e., is preferable to the preceding (1).

8. The assortment White, Orange, White, Violet,

White, &c., is preferable to the latter (2).

Yellow and Green.

‘ (197.) 1. Xellow and Green form an agreeable assort-
ment.
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2. The assortment White, Yellow, Green, White,
&e., is much more agreeable than the pre-
ceding (1).

8. The assortment White, Yellow, White, Green,
White, &c., is inferior to the preceding, and
perhaps to the first.

The inferiority of 3 appears to me to be
?}wing to there being too much light for the
reen.

Yellow and Blue,

(198.) 1. The assortment ¥ellow and Blue is more agree-
able than that of Yellow and Green, but it
is less lively.

2. The assortment White, Xellow, Blue, White, &c.,
is perhaps preferable to the preceding (1).

8. The assortment White, Xellow, White, Blue,
White, &c., is perhaps inferior to the pre-
ceding (2).

Green and Blue.

(199.) 1. Green and Blue have a mediocre effect, but less
80 when the colours are deep.
2. The assortment White, Green, Blue, Whkite, &c.,
i8 better.
8. The assortment White, Green, White, Blue,
White, &c., is also of a better effect, because
the light is more equally divided.

Green and Violet.

(200.) 1. Green and Violet, particularly when they are
light, form an assortment preferable to the
preceding, Green and Blue.

2. The assortment White, Green, Violet, White,
&e., is decidedly not superior to the pre-
ceding (1).

8. The assortment White, Green, White, Violet,
White, &e., is certainly inferior to the
latter (2).
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Blue and Violet.

(201.) 1. Blue and Violet go badly together.
2. The assortment White, Blue, Violet, White, &c.,
is )scarcely to be preferred to the preceding
(1).
3. The assortment White, Blue, White, Violet,
White, &c., is not so bad as the latter (2).

ARTICLE 2.
Colours with Black.

(202.) I do not know whether the custom of using Black
for mourning should be an impediment to our employing it
in an infinite variety of cases where it would produce ex-
cellent effects ; however that may be, it can be allied in a
most advantageous manner not only with sombre colours, to

roduce harmonies of analogy, but also with light and bril-
{)iant colours, to produce harmonies of contrast entirely dif-
ferent from the first. The Chinese artists, it appears to me,
display excellent judgment in employing them, for I have
frequently seen furniture, paintings, ornaments, &c., where
ther have employed them most judiciously.
recommend artists, to whom this paragraph is parti-
cularly directed, to give some attention to the following ob-
:ﬁrvations, not doubting that many will find it profitable to
em. '
A, BINARY ASSORTMENTS.

203.) No assortment of the primary colours with Black
is di eable : but between these assortments there exists
a generic difference of harmony, which the binary assort-
ments of White with the same colours do not present in
nearly the same degree. For in these latter the splendour
of the White is so dominant, that, whatever be the difference
of light or of brilliancy observable between the different
colours associated, there will always be harmony of contrast,
as must follow from what has already been stated (44.—52.)
of the influence of White in elevating the tone and aug-
menting the intensity of the colour which is next to it. u%f
we examine the binary assortments of Black under the rela-
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tion which now occupies our attention, we shall perceive that
the deep tones of all the scales, and also the tones of the Blue
and Violet scales, which, properly speaking, are not deep,—
form with them harmonies of analogy and not of contrast, as
do the unbroken tones of the scales of Red, Orange, Yellow,
Green, and the very light tones of the Violet and Blue scales.
Finally, we must add, conformably to what has already been
said (55.), that the assortment of Black with sombre colours,
such as Blue and Violet, the complementaries of which,
Orange and Greenish-Yellow, are luminous, may diminish
contrast of tone, if the colours are in juxtaposition with
Black, or are not far distant; and in this case the Black
loses much of its vigour.

Blue and Black, Violet and Black, make assortments
which can only be successfully employed when we require
obscure colours.

The first assortment is superior to the second.

The bright assortments which present harmonies of con-
trast appear to me in the rank of beauty.

Red or Rose and Black, Orange and Black, Yellow and
Black, lastly light Green and Black.

Respecting Yellow, I repeat that it must be brilliant and
intense, because Black tends to impoverish its tone (58.).

B. TERNARY ASSOLTMENT OF COMPLEMENTARY COLOURS
‘WITH BLACK.

Red and Green.

(204.) 1. Red, Green, &c.
2. Black, Red, Green, Black, &c.

This arrangement being entirely different
from the first, it is very difficult to decide upon
their relative beauty.

8. Black, Red, Black, Green, Black, &c., appears
to me inferior to the preceding (2), because
there is too much B]acﬂ.

Blue and Orange.

(205.) 1. Blue, Orange, &c.
2. Black, Blue, Orange, Black, &c.
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I prefer the first to the seeond, the propor-
tion of obscure colours being too strong rela-
tively to the Orange.

3. Black, Blue, Black, Orange, Black, &c.
g This arrangement pleases me less than the
rst.

The effect of Black with Blue and Orange
is inferior to that of White.

Yellow and Violet.

(206.) 1. Yellow, Violet, &c.
2. Black, Yellow, Violet, Black, &c.
3. Black, Yellow, Black, Violet, Black, &c.

The second assortment is superior to the
third, because the proportion of sombre colours
with Yellow is too strong in the latter.

The first appears to me superior to the
second.

C. TERNARY ASSORTMENT OF NON-COMPLEMENTARY
COLOURS WITH BLACK.

Red and Orange.

(207.) 1. Red, Orange, &c.
2. Black, Red, Orange, Black, &c.
8. Black, Red, Black, Orange, Black, &e.

The Orange and Red injure each other, and
it is advantageous to separate them with
Black ; the third assortment is preferable to
the second, and both are preferable to those
where White replaces the Black.

Red and Yellow.

(208.) 1. Red, Yellow, &c.
2. Black, Red, Yellow, Black, &c.
8. Black, Red, Black, Yellow, Black, &c.

The two latter assortments appear to me
superior to the first, and there are certainly
many persons who will prefer them to the
arrangement where White replaces the Black,
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I cannot too strongly recommend the assort-
ments 2 and 8 to artists, to whom these ob-
servations are particularly directed.

Red and Blue.

(209.) 1. Red, Blue, &c.
2. Black, Red, Blue, Black, &c.
8. Black, Red, Black, Blue, Black, &c.

The assortment 2 is preferable to 3, because
there are too many sombre colours in the
latter, and they differ too much from Red.

The effect of Black upon the binary assort-
%eﬁnt Red and Blue is inferior to that of

ite.

Red and Violet.

(210.) 1. Red, Violet, &e.
2. Black, Red, Violet, Black, &c.
8. Black, Red, Black, Violet, Black, &e.

Red and Violet injure each other recipro-
cally. There is an advantage in separating
them with Black, but this does not produce
8o good an effect as White. It is difficult to
say whether the assortment 3 is preferable to
2, for this reason, that, if in the latter Red is
near the Violet, the defect can be more than
compensated for in 8, by the predominance of
sombre colours over Reg

Orange and Yellow.

(211.)) 1. Orange, Yellow, &c.
2. Black, Orange, Yellow, &c.
8. Black, Orange, Black, Yellow, Black, &c.
Orange and Yellow being very luminous,

the Black combines very well in the assort-
ments 2 and 8; and if the assortment White,
Orange, Yellow, White, is preferred to the
assortment 2, I believe that in the assortment
8 the Black has a superior effect to White.
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Orange axd bright Grees.
(212.) 1. Orange, Green, &c.
2. Black, Orange, Green, &c.
3. Black, Orange, Black, Green, Black, &c.

The Black combines very well with Orange
and Bright Green, for the same reason that it
does with Orange and Yellow. If in the as-
sortment 2 we prefer White to Black, I think
we cannot in the assortment 3.

I recommend to artists the alliance of
Black with the binary assortments Orange
and Yellow, and Orange and Green.

Orange and Violet.
(213.) 1. Orange, Violet, &e.
2. Black, Orange, Violet, Black, &e.
8. Black, Orange, Black, Violet, Black, &c.

Black does not combine so well as White
with Orange and Violet, because the E‘opor—
tion of obscure colours is too great relatively
to Orange, a very vivid colour.

Yellow and Grees.

(214.) 1. Yellow, bright Green, &c.
2. Black, Yellow, Green, Black, &c.
8. Black, Yellow, Black, Green, Black, &c.
For the reason stated above (211.), Yellow

and bright Green being luminous colours,
Black combines very well with them ; and if
in the assortment 2, we prefer the effect of
‘White to Black, I think we cannot do so in
the assortment 3.

Yellow and Bixe.

(215.) 1. Yellow, Blue, &.
2. Black, Yellow, Blue, Black, &ec.
8. Black, Yellow, Black, Blue, Black, &c.

If the assortment 2 is preferable to 3, I
think it is inferior to the first. Black does
not appear to me to combine so well as White
in the Yellow and Blue assortment.
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Green and Blue.
Green, Blue, &c.

. Black, Green, Blue, Black, &c.

Black, Green, Black, Blue, Black, &e.
Although the Green and Blue do not ally
very well, yet the addition of Black is de-
cidedly not advantageous, because of the in-
creased proportion of sombre colours. Under
%:]is ;ehﬁon ‘White has a better effect than
ack.

Green and Violet.

Green, Violet, &c.
Black, Green, Violet, Black, &c.
Black, Green, Black, Violet, Black, &c.

If the Black does combine better with Green
and Violet than with Green and Blue, still its
ternary assortments are inferior to the binary,
and to the ternary assortment in which it is
replaced by White.

Blue and Violet.

Blue, Violet, &e.
Black, Blue, Violet, Black, &e.
Black, Blue, Black, Violet, Black, &e.

If Blue and Violet are colours which do not
ally well together, and which it is advan-
tageous to separate from each other, we must
recognise that Black in isolating them does
not relieve the sombre colour; buf, on the
other hand, the harmony of the assortments 2
and 3 is more agreeable as a harmony of ana-
logy than the harmony of contrast presented
by White with the same colours. There are
cases where the combinaticn Black, Blue, and
Violet may be advantageous, when it presents
to view diversified, but not brilliant, tones.

G

'
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ArTi0LE 3,

Qolours with Grey. ‘
219.) All the primary colours gain in brilliancy and
uf'ity by the proximity of Grey; yetgthe effects are far from
Eeing similar or even anslogous, to these which result from
the proximity of the same colours with White. There is
nothing surprising in this, wken we consider that if White
s to each colour its character, and even heightens it
Ey contrast, it.can never itself be taken for acolour iroperly
so called; as Grey, on the contrary, can be so, it happens
that it produces with the darkest colours—such as Blue,
Violet, and the deep tones in general—assortments which
enter into analogous harmonies.; whilst, with colours natu-
rally brilliant—such as Red, Orange, Yellow, and the light
tones of Gireen—they form hsrmonies of contrast. Now,
although White contrasts more with the sombre colours than
with those which are maturally luminous, we cannot observe
between White and these two classes of colours the diffe-
rence which we distinguish between Grey and these same
colours. Moreover, we might anticipate this result from

what I said on the binary assortments with Black (203.).

A. BINARY ASSORTMENTS.

(220.) Grey and Blue, Grey and Violet, form assortments,
the harmony of analogy of which is agreeable, but less so,
however, than that of Black with the same colours.

Grey and Orange, Grey and Yellow, Grey and light Green,
form assortments of harmony of contrast, in like manner

eable : perhaps they are less so than those where Grey
is replaced by Black.

Grey and Rose are a little dull, and inferior to the assort-
ment Black and Rose.

All the binary assortments of Grey, except, perhaps, that
of Orange, are inferior to the binary assortments of White.

B. TERNARY ASSORTMENTS OF COMPLEMENTARY COLOURS
WITH GREY.

Red and Green.

(221.) 1. Red, Green, &c.
2. Grey, Red, Green, Grey, &e.



ZROL. § 4.] ASSORTMENT OF COLOURS WITH GREY. 83

8. Grey, Red, Grey, Green, Grey, &,

E{'f it is difficult to say wh'gther the addition
of Grey is advantageous to the binary assort-
ment of Red and Green, we cannot say that it
is injurious.

e third assortment is, perhaps, inferior to
that where Grey is replaee&) by Black.

Blue and Orange.
(222.) 1. Blue, Orange, &c.
2. Grey, Blue, Orange, Grey, &c.
3. Gre{, Blue, Grey, Orange, Grey, &c.
prefer the first assortment to both the
others.

Yellow and Violet.
(223.) 1. Yellow, Violet, &c.
2. Grey, Yellow, Violet, Grey, &e.
8. Grey, Yellow, Grey, Violet, Grey, &c.
Although the assortments 2 and 8 may be

brighter than the assortments where Grey is
replaced by Black (206.), nevertheless, the
binary assortment appears to me preferable to
the ternary.

C. TERNARY ASSORTMENTS OF NON-COMPLEMENTARY
COLOURS WITH GREY.

Red and Orange.
(224.) 1. Red, Orasge, &e. oo
2. Grey, Red, Orange, Grey, &e.
3. Grey, Red, Grey, Orange, Grey, &c.

e assortments 2 and 3 are preferable to
the binary assortment. The third is prefer-
able to the second. Altogether, with Red and
Orange, Grey produces a better effect than
;Vhite, but the effect is inferior to that with

Red and Yellow.

(225.) 1. Red, XYellow, &c.
2. Grey, Red, Xellow, Grey, &e.
G2
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8. Grey, Red, Grey, Xellow, Grey, &e.
Although Grey combines well with Red and
Yellow, it has not an effect so decidedly advan-
tageous as Black has in the binary assortment.

Red and Blye.

(226.) 1. Red, Blue, &e.
2. Grey, Red, Blue, Grey, &c.
3. Grey, Red, Grey, Blue, Grey, &e.
he assortment 2 is preferable to 3; I dare
not say to the first. The effect of Grey is in-
ferior to that of White.

Red and Violet.

(227.) 1. Red, Violet, &c.
2. Grey, Red, Violet, Grey, &c.
8. Grey, Red, Grey, Violet, Grey, &c.
The assortment 3 appears to me superior
to 2, and the second to the first; but it is
difficult to say if Grey is superior to Black; I
am certain it is inferior to White.

Orange and Yellow.

(228.) 1. Orange, Xellow, &c.
2. Grey, Orange, Yellow, Grey, &e.
8. Grey, Orange, Grey, Yellow, Grey, &e.

The assortment 8 ap to me preferable
to the assortment 2; the harmony of contrast
is less intense than with Black.

The assortment 8 is perhaps superior to the
assortment of White, Orange, Wﬁite, Yellow,
‘White. .

Orange and Grees.
(229.) 1. Orange, Green, &c.
2. Grey, Orange, Green, Grey, &c.
8. Grey, Orange, Grey, Green, Grey, &e.

Grey combines well with Orange and Green,
but it does not contrast so agreeably as Black
or White,
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Oraxge and Violet.

Orange, Violet, &c.
Grey, Orange, Violet, Grey, &e.
Grey, Orange, Grey, Violet, Grey, &c.

The binary assortment appears to me pre-
ferable to the other two.

The assortment 2 is preferable to 3.

If the Grey is a little dull with Orange and
Violet, it has not the same inconvenience as
Black in causing too great a predominance of
sombre colours.

Yellow and Green.

XYellow, Green, &c.
Grey, Yellow, Green, Grey, &c.

. Grey, Yellow, Grey, Green, Grey, &e.

Grey allies well with Yellow and Green;
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