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st and most important lite rary enler,

CABINET EDITION OF THE
ENCYCLOPZEDIA I‘JIETRGPDL&-
ighly Revised and abundantly

Publighing

Volumes now EReady.
) Vol. I_ ]xr\ e 2s. cloth
; I\H{H JUCTORY DISSERTATION ON THE |
By Samurr Tayror (UIIxHH'I“ With a \\m.»
O Vol. 11. price 5 mh le
» UNIVERSAL GRAMMAR, or vh«‘l re Sciene
;¢ STonpArT, Knt., LL.D, ~Second Editi 1
Tho soundest and most philosor ) of the 1
l‘l price 3s, 1 let -
LOGIC. By the \m ]./ ul(“rl Ricuarp Waarery, D.D., Are
Dublin. The Original Editic on, m h \\'m]r\l and Index by
Vol, IV. price 3s. 6d. cloth 1‘\1‘1 d, y
fo RHETORIC. By Most Reverend Riciarp WA x\‘ l’ [
52 of Dublin, The Original Edition, with Sy

\" [ll}‘v";\ "‘K i >
‘sH\ II(HZI.’:\\ 0l . "Byt
,» Hinps, IH‘ Bishop of . To which is
IWMAN, D.D.

PPOLITICAL ECONOMY. By NASSAU Wrvnaa SENIOR, Es
o of Political Economy in the Univer "«. of Oxford.

ol, VIL. price 2s.
S, from e
by

) \'«vl. \4 .’H. ,r: e 6
2SACRED HISTORY AND BIOGR
the Time of the Prophet Malachi.
vy the Rev. F; A. Cox, D.D.,
z and good, and worthy of genera
Vol. IX. price 7s
RY REEK E. B » Hon. Str T. N.T
i 1',‘ rhit “n». C. vl. lwu\uuvl» of London:
WHIiTcomBE x M.A., Trin. Col ‘, Car
A uhxxu\“ : ;v-m‘g‘ N
“Full of information, expros tho chifsdst Ianaa s
\ul . price ds. cloth lett d,
tMORAL AND: METAP H\Nl\'\l, PHILOSOPHY.
PHILOSOPHY. B; Ih“l.’;\. F. D. MAURICE, N¢

Complete and satisfactory,”—z

diluvian Period to
B.c, 997, Edited

N1
Re-written
( price 5s. cloth

INTRODUCTION TO 1 \I\I SAL HISTOI IsES or HisToRry

AS A STUDY, and ON THE \'r ARATION OF LARLY Facrs or History

FROM FABLE. By Sir Jony STODDART, DI R
We cannot speak too highly in its praise.”— Literar 5

Vol. \Il pr 8s. 6d. cloth lettered,
{OMAN \N'I'H)I'I'I'H'\ By \\l!!l\‘l Ramsay, M.A., Professor of Hu-
manity in the U niversity of Glasgow. With Map, and On ndred and
ations.

written.

prize of the day.” —Crrrrc.
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CHCERCENEEPODREEPE L

BABINET EDITION OF THE ENCYCLOP ADIA METROPGL!TANI
Vol, XTII. price 12s. 6d. cloth .ottuml
A B()l ANY. ByJonx Hurron Barrour, M.D., F
in the University of Edinburgh Numerous ]‘1
* Perhaps the most maste :ly digest of u\c Ac |
1. XIV. price
ELECTRO-METAL I URGY : Containing an Account of the most Improved
Methods of depositing Copper, Silver, (xuld, and other metals. = Second
Edition, with numerous illustrations. N iR, I.C.S.
“With Hnabn-o!\ at hand,we don’ tzlnnl\ it poss i . sfactory results.”’—Art-Journal
.4 1)11(0 9s. cloth h ux\-(l
) HISTORY OF' GREE (JL from the Earliest. Times to the Close of the Pelo-
ponnesian War. By E. Pococke, Iu\q., Sk T. N. Tarrourv, D.C.L ;
Rev. J. B. OrrLey, AM.; and the late J, T. Ru U8 With upward
of Ong HuNpDRED }‘u\(;RA\'I\(-S from the most authentic sources.
‘* Altogether a gem.''— Glasgow Citizen.
) Vo XVT. price bs. cloth lettered,
y PTHOTOGRAPHY. By Rosrrr Huxt, Esq., Professor of Mechanical Science
in the Museum of Practical Geology, ] ondon. 2d edit., numerous engravgs
“Must prove of infinite qc\uu‘wlhuw mx:.wml mmc pummm this entertaining science.”’— drt-Jour,
. XVIIL price Joth lettered,
VETERINARY ART: A Practical Treatise on the Diseases of the Horse.
By W. C. Srooxe 1 Esq., with 50 Engravings.
Vol. XVIII price 88. cloth lettered,
& EARLY ORIENTAL HISTORY, mnnpnqn'* the le\fun of the Egyptians,
A\\nl.ms Pheenicians, Persi 1115, &c. By Rev. Professor Eapix, D.D., LL.D.
Vith numerous |]1u&tr\t10n<
% bt 1 .m respects a thoroughly good book.”’— Dy, Kitto.
) Vol. XIX. price 8s. 6d. cloth lettered,

HISTORY OF THE ROMAN lll'l "UBLIC. By the Rev. Tros. Arxorp, D.D.
late Head Master, Rugby School, Sir Tros. N LrourDp, D.C.L., the Rev
Professor J]‘Llu\lllu, and others, W|th numeérous llustrations.
ol. XX. price 7s. 6d. cloth lettered,
BIBLICAL A\"I‘IQU[TII'}S AND GEOGRAPHY, including the Language.
Geography, and Early History of Palestine. Edited by the Rev. F. A. Cox,
D.D., LL.D. - With Mdm and nummrm\ illustrations.

SO DR,

““ The most readable book on ih( subject in our lar 0. — Baptist Magazine
XXI. Price 12 (:d cloth le ttucd
METALLURGY. A l’ ractical ll\'ﬂti.\(‘ on the Chemistry of the Metals. Bj
Joun Arrnur Privvres, Esq., F.C.S. Illustrated by neaidy 200 engraving
A sine qua non to every met :Ilhlr'v' ;][mnn] Jowrnal.
7ol. I1. price 4s. cloth lettered,

HISTORY of the CHRISTIAN CHURCH in the Second and Third Centuries.
3y JAS. AMIRAUX J nE, D.D., Regius Professor of Divinity, Cambridge.

* 1t Is an admirable Text-Book. jangelical Magazine.

& Vol. XXIII. price 8s. cloth lettered, ¢
HISTORY OF GREECE AND MACEDONIA, from the Age of Xenophon
to the /\l)smptmn of Greece in the Roman Empire, including the History of
Alexander the Great and his Successors. By Dr. Lyavr, Dean of Canter-
bury, Rev. G. C. RENouArp, B.D., &c &e. \\'ith numerous illustrations,

“The dl\s\‘lt.ltlrm\ are full, luminou ‘I\Aluhnnnn(:lv tten.'’— Foleotic Review.

Vol. 4\\1\‘. price 10s. 6d. cloth lettered,
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Head Master, Rugby School, Rev. Hexny Tum.un\*, M.A.,Rev. Dr. NEw \n\'.
Rev. J. B. 01 TLEY, \l.‘ fm(l Rev. J. M. NEALE, \\"m.u! of Sackville Coll, §
Vo XV. price l()\ 6d, (]Olll 1(’“(10(1

HISTORY OF THE I l)MA\' EMPIRE. By the Rev. THoS. ARNOL 8; D.D;,
late Head Master, Rugby School. With numerous illustrations,

5 Vol. XXVI. pnce 12 5. 6d. cloth lettered.

s HISTORY OF THE DECLINE AND FALL OF THE ROMAN POWER.

By the Right Rev. Bishop Russer, &c.  With numerous illustrations.

HISTORY OF ROMAN LITERATURE. By Rev. Tuos. Ar\mn D.D., late \l: i
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2 : NEW WORKS AND NEW EDITIONS

ABBOTT.—MORAL AND EDUCATIONAL WORKS:
Comprising the Young Christian, Teacher, Way to do Good, &e. 8vo, 7s. cloth.
AIRY.—CONTRIBUTIONS TO THE ENCYCLOPADIA ME-
TROPOLITANA : viz. Trigonometry, Figure of the Earth, and Tides and Waves.
One Volume, 4to, 14s. cloth. : )
ANECDOTES—CYCLOPADIA OF RELIGIOUS ANECDOTES;
A vast Collection of Faects, Narratives, and Examples, with Copious Index,
Condensed and Revised from the Work of Rev. K. Arvine. With Introductory
Essay by the Rev. Dr. CuEEvVER. Third Edition, Crown 8vo, 4s. 6d. cloth,

ASTRONOMY.

TAE EN€YCLOP/EDIA OF ASTRONOMY.—Plane Astronomy, (Professor
BAarLow,) Nautical Astronomy, (Captain KATER.) Physical Astronomy, (Sir J.
HErscHEL,) Figure of the Earth, (Professor A1ry,) Tidesand, Waves, (Professor
Ary.) With 21 Plates, 4to, 21s. half russia.

BALFOUR.—A MANUAL OF BOTANY;

An Introduection to the Study of the Struecture, Physiology, and Classification of
Plants. ByJoun H.BALFOUR, F.R.S.E., Professor of Botany in the University of
Edinburgh. Numerous Illustrations, Second Edition, crown 8vo, 12s. 6d. cloth.

BOOK OF NATURE:

THE BOOK OF NATURE; a CoMPREHENSIVE INTRODUCTION to the Na-

2URAL and PHYSICAL Sciences. From the German of Professor SCHOEDLER,

with numerous Additions, by HENRY MEepLock, K.C.S., Senior Assistant in the

Royal College of Chemistry, Assistant Secretary of the Chemical Society. With

Copious Index, and illustrated by above 500 Engravings, post 8vo, cloth, 10s. 6d.
Firsr Division—Comprehending PHYSICS, ASTRONOMY, and CHEMISTRY.

With above Two Hundred Engravings, post 8vo, cloth, 5s.
SEcOND D1visioN—Comprehending MINERALOGY, GEOLOGY, BOTANY, PHYSI-

0L0GY, and Zoorocy. With above 300 Engravings, post 8vo, cloth, 5s. 6d.
BOOK OF TRADES ;
Or, Circle of the Useful Arts. Tllustrated by Engravings and Woodeuts, Tenth
Edition, 16mo, 4s. 6d. cloth. ¢
BUNYAN.—THE PILGRIM’S PROGRESS ;
New and beautiful Edition. With numerous Engravings by Harvey, Martin, and
Corbould, post 8vo, 8s. extra binding.
CAMPBELL.—BRITISH NAVAL HISTORY.
Lives of the British Admirals and Naval History of Great Britain from the Days
of Ceesar to the Present Time. New Edition, with numerous engravings, foolscap
8vo, 3s. 6d. cloth, or 4s. extra gilt. :
CHILD (MRS.)—BIOG RAPHIES OF GOOD WIVES.
By the Author of the Mother’s Book. Koolscap 8vo, 4s. cloth, richly gilt.
CHRONOLOGY. .
TABLES OF UNIVERSAL CHRONOLOGY, from the Earliest Period to
the Present Time; so arranged as to show the Contemporaneous Events in all
Countries at one View, with an extensive Alphabetical and Classified Index.
One large Volume, erown 8vo, closely printed. Nearly ready.
COLERIDGE.—A TREATISE ON METHOD.
Introductory Dissertation to the Encyclopaedia Metropolitana on the Science of
Method, with a Synopsis. By Sa MUEL TAYLOR COLERIDGE. Crown 8vo, 2s. cloth.
COX.—BIBLICAL ANTIQUITIES.
BIBLICAL ANTIQUITI ES, OR ILLUSTRATIONS OF THE HOLY
SCRIPTURES. By the Rev. F. A. Cox, D.D. LL.D. With Maps and nearly
200 Tllustrations, erown 8vo, 7s. 6d. cloth.
COX.—PALESTINE.
'THE GEOGRAPHY AND NATURAL HISTORY OF PALESTINE,
LL.D. Numerous Engravings, crown 8vo, 2s. 6d. cloth gilt.
C0X.—SACRED HISTORY AND BIOGRAPHY,
From the Antediluvian Period to the Time of the Prophet Malachi. Edited by
Rev. F. A. Cox, D.D., LL.D. Crown 8vo, 6s. cloth.
COX.—THE ISRAELITES.
THE MANNERS AND CUSTOMS OF THE ISRAELITES in relation to their Religion, Civil
Polity, and Occupations. By K. A. Cox, D.D., LL.D. Numerous Engravings,

By F. A. Cox, D.D.,

crown 8vo, 2s. 6d., cloth gilt.




PUBLISHED BY GRIFFIN AND CO.

CRUDEN.—A COMPLETE CONCORDANCE
To the Holy Seriptures. Condensed and Revised from the larger Work of Cruden.
By the Rev. Professor EAvig, D.D., LL.D. Thirteenth edition, 8vo, bs. cloth.

DAVY.—AGRICULTURAL CHEMISTRY.
ELEMENTS OF AGRICULTURAL CHEMISTRY. By Sir H. DAvy,
Bart, P.R.S., &c. New edition, thoroughly Revised,by JouN SHIER,A.M., LL.D.,
: Agricultural Chemist to the Colony of British Guiana. Engravings, 8vo, bs. cloth.
D’ORSEY.—SPELLING BY DICTATION;
A Series of Progressive Exercises in English Orthogra phy, Tllustrated by 1500
Quotations, By Rev. A. J. D. D’OrsEy, High Schooﬁ Glasgow. Fourth edition,
18mo, 1s. cloth.
EADIE.—A BIBLICAL CYCLOPAEDIA ;
Or, Dictionary of Kastern Antiquities, Greography, Natural History, Sacred
A‘mmls and Biography, Theology, and Biblical Literature. By the Rev. Professor
Eapig, D.D., LL.D. With Maps and numerous Pictorial Illustrations, third
edition, 8vo, 10s. 6d. cloth. - i
EADIE.—A DICTIONARY OF THE BIBLE,
For the Use of Young Persons. By the Rev. Professor Eapig, D.D., LL.D.
With 120 Illustrations, second edition, 18mo, 3s. 6d. cloth.
EADIE.—EARLY ORIENTAL HISTORY ;
Comprising the History of Egypt, Assyria, Persia, Media, Phrygia, and Pheenicia.
0} By Rev. Prof. Eap1g, D.D., L}A.l). Numerous [llustrations, crown 8vo, 8s. cloth.
ECCLESIASTICAL HISTORY.—FIRST DIVISION.
RISE AND EARLY PROGRESS OF CHRISTIANITY. By the Right
Rey. Samuer Hinps, D.D., Bishop of Norwich, to which is added a Dissertation
o Miracles, by Rev.J. H. Newman, D.D. Crown 8vo, 6s. cloth.
EXPERIMENTAL SCIENCE.
THE ENCYCLOPADIA OF EXPERIMENTAL PHILOSOPHY.—Mag-
netism, Electro-Magnetism, Electricity, Gralvanism, Heat, Chemistry, Meteor-
ology, By Professor BARLOW, Rev. F. Luny, Dr. P. M. RoGET, and G. HARVEY,
Esq. With 39 Plates, 4to, £111s. 6d. half russia.
FERGUSON.—HISTORY OF THE ROMAN REPUBLIC.
HISTORY OF THE PRQGRESS AND TERMINATION OF THE RO-
MAN REPUBLIC. By Apam FERGUSON, LL.D. 8vo, 3s. 6d. cloth.
FINE ARTS.
THE ENCYCLOPADIA OF THE FINE ARTS.—Architecture, Sculpture,
Painting, Heraldry, Numismatics, Poetry, Music, and Engraving. By NARRIEN,
WresTmAcorr, Bishop James, GREEN, HUGHES, (G+wirt, and Linpsay. With 55
; Engravings, 4to, £1 11s. 6d. half 1'\1_ssia.
GRAHAM.—COMPOSITOR’S GUIDE.
THE COMPOSITOR’S TEXT BOOK; or, Instructions in the Art of Printing.
With Essay on Punctuation. By Joux GrarAM. 12mo, 2s. 6d. cloth.
GREECE.—HISTORY OF.
HISTORY OF GREECE from the Earliest Period to the Close of the
Peloponnesian War. By E. Pocockk, Esq., Rev, J. B. O1TLEY, M.A., Sir
TroMAs N. Tarrourp, D.C.L., and the late J. T. Rurr, Esq. With One
Hundred and Fifty Illustrations. Crown 8vo, 9s. cloth.
GREECE AND MACEDONIA—HISTORY OF.
History of Greece from the Age of Xenophon to the absorption of Greece in the
Roman Empire, including the Age of Aicxumlvr the Great. By WiLLiam Roe
LyaLy, D.D., Rev. J. H. B. Mounrain, D.D., Rev. G. C. RENOUARD, B.D.,
and others. {llustrated by numerous Wood Engravings. Crown 8vo, 8s. cloth.
GILMER.—INTEREST TABLES.
Tables for the Caleulation of Interest on any Sum for any Number of Days at all
Rates, from { to 6 per Cent. By ROBERT GiLMER. Third Edition, Corrected
and KEnlarged, royal 18mo, 5s. bound.
GREEK LITERATURE.—TALFOURD, &c.
A HISTORY OF GREEK LITERATURE. By Sir T. N. TALFOURD, Right
Rev. Dr. BLomrieLp, 18. POCOCKE, Esq., Rev. H. Taompson, M.A., and other
; Contributors. With Chronological Tables and Index. Crown 8vo, 7s. 6d. cloth.
GRIFFIN,—THE SCIENTIFIC MISCELLANY ;
A Collection of Treatises relating to the Experimental Sciences. Edited by JouN
Josepn Grirrin, B.C.S. With Engravings, 8vo, 12s. cloth.
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4 NEW WORKS AND NEW EDITIONS

ENCYCLOPZAEDIA METROPOLITANA, NEW AND REVISED
EDITION. The Second Edition of the Encyclopaedia Metropolitana will be
handsomely printed in a Series of Cabinet Volumes, in Long Primer type, in
erown 8vo. 'The work will be thoroughly revised, many new T'reatises added, the
Anrticles all provided with comprehensive Indexes, or Analytical Tables_of Con-
tents, and abundantly illustrated by Maps, Wood-cuts, and Engravings. It will be
published in Volumes, each containing a Complete Treatise.

Vol. 1.—COLERIDGE’S (8. T.) DISSERTATION ON THE SCIENCE OF

METHOD, revised. ‘With a Synopsis, 2s.

2.—STODDART’S (SIR JOHN) UNIVERSAL GRAMMAR, or the Pure
Science of Language, competely Re-written, bs.

:}.—»WJI]AI'I'EI;Y’S (ARCHBISHOP) LOGIC. With a New Synopsis and

ndex, 3s.

4—WHATELY’S (ARCHBISHOP) RHETORIC. With a New Synopsis
and Index, 3s. 6d.

5—HINDS’S (Biszor) HISTORY OF EARLY CHRISTIANTY. Revised,
to which isadded, NEWMAN’S DISSERTATION ON MIRACLES, 6s.

6.—SENIOR’S (NASSAU W.) POLITICAL ECONOMY, ds.

—HALE’S (ARCHDEACON) HISTORY OF THE JEWS. From the

Timeof Alexanderthe Greatto the Destruetion of Jerusalem, revised, 2s. 6d.
8—SACRED HISTORY AND BIOGRAPHY. From the Antediluvian
Period to the Time of the Prophet Malachi. Edited and partly written by

the Rev. K. A. Cox, D.D., L)L.l).. revised, 6s.

9.—HISTORY OF GREEK LITERATURE. By Sir Tromas N. TAL-
FOURD, Right Rev. Dr. BLoMFIELD, Bp. of London, &e. Revised, 7s. 6d.

10.—MORAL AND METAPHYSICAL E’Hll;().\‘()i‘llY. By Professor
MauRricE. Part First, the Ancient Systems of Philosophy, re-written, 5s.

11.—INTRODUCTION TO UNIVERSAL HISTORY. By Sir Jonn
StopparT, Lil.D., re-written, 5s.

12~ROMAN ANTIQUITIES. By Wirniam Ramsay, M.A., Professor of
Humanity in the University of Glasgow. Numerous Engravings, 8s. 6d.

13.—BOTANY. ByJonn Ht N BaLrour, F.R.S.E., Prof r of Medicine
and Botany in the University of Edinburgh. Numerous Engravings, 12s.6d.

14—ELECTRO-METALLURGY : Containing an Account of the mast Im-
\n'ow'd Methods of depositing ('up]p&-r, Silver, Gold, and other metals.

Vith numerous Illustrations. By JAMES NArIER, F.C.S. 3s. 6d.

15.~HISTORY OF GREECE from the Earliest Periods to the Close of
the Peloponnesian War. By Sir Tuomas N. TALFOURD, D.C.L., Rev.
J. B. OrrLEY, A.M., E. PocockE, Esq., and other Contributors. With
One Hundred and Fifty Illustrations, 9s.

16.—~PHOTOGRAPHY, embracing Daguerreotype, Calotype, &c. By RoBerr
Hunt, Professor of Mechanical Science in the Museum of Practical
Greology, London. Third edition, 54 Wood-Engravings, 6s.

17—~VETERINARY ART, by W.C.Srooner. Fifty-one Engravings, 3s.

18.—BARLY ORIENTAL HISTORY, comprising the History of KEgypt, As-
syria, Persia, Media, Phrygia, and Phenicia, by Rev. Professor EADIE,
D.D., LL.D. With numerous Illustrations, 8s.

19.—HISTORY OF THE ROMAN REPUBLIC. By the Rev. THOMAS
Arnorp, D.D., Sir Tnomas N. Tarrourp, D.C.L., the Rev. Professor
JEREMIE, and others.” With numerous Illustrations, 8s. 6d.

20.—BIBLICAL ANTIQUITIES AND GEOGRAPHY. By Rev. F. A. Cox,
D.D., LL.D. With Maps and numerous Illustrations, 7s. 6d.

91.—-METALLURGY. A PrACTICAL TREATISE ON THE CREMISIRY OF THE
METALS; containing an Account of Assaying, Mining, Smelting, &c., by
Jonn ArTHUR PHILLIPS, I.C.S., with nearly 200 engravings, 12s, 6d.

92, —HISTORY OF THE CHRISTIAN CHURCH IN THE SECOND AND
THIRD CENTURIES; including a Biographical and Critical Account
of the Ecelesiastical Writers and Heretics of that 'l’crmd. By James
AMIRAUX JEREMIE, D.D., Regius Professor of Divinity, (km\ln‘nl:_"g, 4s.

23, —HISTORY OF GREECE AND MACEDONIA, from the Age.of Xen-
ophon to the Absorption of Greece in the Roman Empire. By Dr. LyaLy,
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PREFACE

TrE rapidity with which the second edition of this work has
been exhausted, is a most satisfactory proof that a collection
within convenient compass of all the facts connected with the
progress and practice of Photography, was required by the
increasing number of amateurs and artists who are interested
in its very beautiful phenomena.

In the present edition a new system of arrangement has
been adopted, which willy it is thought, prove generally con-
venient. The first division contains the history of the progress
of Photograpbic discovery, in which the greatest care has been
taken to ensure exactness, and to give to each discoverer the
full merit of his labours : the date of publication being taken
in all cases where it could possibly be obtained.

The second division embraces the science of the art; and it
is a section to which the attention of the intelligent student in
Photography is particularly directed, as he may, by the know-
ledge he will thus acquire, relieve himself from many of the
annoyances attendant upon frequent failures, and probably
advance himself in the path of new discovery. The manipu-
latory details, given with all necessary minuteness, are included
in the third division.

A very large portion of the present volume consists of new
matter—the Waxed Paper and the Collodion Processes, amongst
other, sections, may be referred to ; and the appended chapter,




L NN N DN

i ——————

ST ST

vl PREFACE.

On the Production of Pictures for the Stereoscope, will be
found to afford much useful information. The additional wood-
cut illustrations which have been introduced will be found to
render important aid to the amateur. T must acknowledge the
ready assistance, in the way of correction and information, which
has been afforded me by several of the most practised photo-
graphic artists of the metropolis. To Mr. Claudet and Mr.
Horne, in particular, T am indebted for many novel and most
useful details in the practice of the Daguerreotype and the
Collodion processes ; and to Mr. Sandford, who has furnished
me with many valuable facts relating to the preparation of
paper for Photography, T am under many obligations. Those
gentlemen who have kindly hastened to supply me with the
results of their practice, which is duly acknowledged in the
text, will accept my thanks. In conclusion, let me hope that
the arrangement of the present volume will be found an im-
provement upon the former editions, and that this Manual may

deserve to maintain its place as a Text-Book on Photography.

ROBERT HUNT.

Loxpox, Dzo, 1852.
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CHAPTER 1.

EARLY RESEARCHES ON THE CHEMICAL ACTION OF THE SOLAR
RAYS.

Ir is instructive to trace the progress of a discovery, from the
first indication of the truth, to the period of its full development,
and its application to purposes of ornament or utility. The
progress of discovery is ordinarily a slow process, and it often
happens that a great fact is allowed to lie dormant for years, or
for ages, which, when eventually revived, is found to render a
fine interpretation of some of Nature’s harmonious phenomena,
and to minister to the wants or the pleasures of existence.
Photography is peculiarly illustrative of this position.

The philosophers of antiquity appear to have had theip atten-
tion excited by many of the more striking characters of light.
Yet we have no account of their having observed any of its che-
mical influences, although its action on coloured I,)mlicﬂ~d('v]wn-
ing their colour in some -ases, and discharging it in others—
must have bheen of every-day occurrence. The only facts which
they have recorded are, that some precious stones, particularly
the amethyst and the opal, lost their sparkle by prolonged
exposure to the rays of the sun.
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It has been stated—but on doubtful authority—that the jug-
glers of India were for many ages in possession of a secret
process, by which they were enabled in a brief space to copy the
profile of any mdividual by the action of light. However this
may have been, it does not appear that they know anything of
such a process in the present day.

The alchemists, amidst the multiplicity of their manipulatory
processes, in their vain search for the philosopher’s stone and the
elivir vite, stumbled upon a peculiar combination of silver with
chlorine, which they called horn silver—as, by fusion, the white
powder they obtained by precipitation was converted into a
horn-like substance, chlorine as a chemical element being un-
known to them. They observed that this horn silver was blackened
by light, and as they taught that “silver only differed from gold
in being mercury interpenetrated by the sulphureous principle
of the sun’s rays,” they concluded that this change was the
commencement of the process by which their dreams were to be
realised. Failing, however, to produce gold from horn silver,
the fact of its blackening was simply recorded, and no further
investigations were made into this remarkable phenomenon.

Petit, in 1722, noticed that solutions of nitrate of potash and
muriate of ammonia crystallised more readily in the light than

they did in darkness.

The illustrious Scheele (1777), in his admirable Traité de
P dir et du Feu, gave us the first philosophical examination of the
peculiar change in the salts of silver, and showed the dissimilar
powers of the different rays of light in effecting this change.
He writes, “It is well known that the solution of silver in acid
of nitre poured on a piece of chalk, and exposed to the beams of
the sun, grows black. The light of the sun reflected from a
white wall has the same effect, but more slowly. Heat without
light has no effect on this mixture.” Again, “ Fix a glass prism
at the window, and let the refracted sun-beams fall on the floor;
in this coloured light put a paper strewed with luna cornua, and
you will observe that this horn-silver grows sooner black in the
violet ray than in any of the other rays.”

Senebier repeated these experiments, and he states that he
found chloride of silver darkened in the violet ray in fifteen
seconds to a shade which required the action of the red ray for
twenty minutes. He also experimented on the influence of light
in bleaching wax.

[n the Philosophical Transactions for 1798 will be found a
memoir by Count Rumford, entitled, “ An Inquiry concerning
the Chemical Properties that have been attributed to Light.” In
this paper a number of experiments are brought forward to prove
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that all the effects produced upon metallic solutions by bright
sunshine can be obtained by a prolonged exposure to a tempe-
rature of 210° Fahrenheit. We are now, however, in a position
to show that the chemical effects produced by rays of dark heat
are of a very different character from those usually attributed to
light, but which it will be shown have no illuminating power.
Mzr. Robert Harrup, in a communication to Nicholson’s Journal
in 1802, refuted the experiment of Count Rumford, showing
that several salts of mercury were reduced by light alone,
and not heat. g ;

In 1801, Ritter proved the existence of rays a considerable
distance beyond the visible spectrum, which had the property of
speedily blackening chloride of silver. These researches excited
the attention of the scientific world: M. Bé rard, Seebeck, Ber-
thollet, and others, directed their attention to the peculiar con-
dition of the different rays in relation to their luminous and
chemical influences ; while Sir William Herschel and Sir Lenry
Englefield investigated the calorific powers of the coloured rays,
and were followed in these investigations by Seebeck and Wunsch.
Dr. Wollaston pursued and published an interesting series of
experiments on the decomposition effected by light on gum
guaiacum. He found that paper washed with a solution of this
gum in spirits of wine, had its yellow colour rapidly changed to
green by the violet rays, while the red rays had the property of
restoring the yellow hue. Sir Humphry Davy observed that
the puce-coloured oxide of lead became, when moistened, red
by exposure to the red ray, and black when exposed to the violet
ray ; that hydrogen and chlorine entered into combination more
rapidly in the red than in the violet rays, and that the green
oxide of mercury, although not changed by the most refrangible
rays, speedily became red in the least refrangible.

These, and some curious observations by Morichini and Con-
figliachi, M. Bérard and Mrs. Somerville, on the power of the
violet rays to induce magnetism in steel needles, are the prin-
cipal points of discovery in this branch of science, previously to
the announcement of the Daguerreotype. Seebeck and Berzelius
investigated this involved subject : it has again and again engaged
the attention of experimentalists ; but to the present time it may
be regarded as an unsettled point, whether magnetism can be
induced in steel by the solar rays.

A statement has been made by the French, to the effect that
M. Charles was in possession of a process by which portraits
could be obtained by the agency of sunlight, producing a dark
impression upon a prepared surface. This is, however, exceed-
ingly doubtful, and even the Abbé Moigno, in his Répertoire,
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states, that M. Charles never disclosed any fact connected with
his hypothetical discovery, and that he left no evidence behind
him of ever being in possession of such a secret process : we may
therefore fairly infer that this is a vain boast.

In addition to the interesting facts already mentioned, it will
be instructive to add a few particulars of other inquiries
pursued about the same time on various phenomena connecting
themselves with the solar radiations. Although these do not
bear directly on Photography, they stand in very close relation
with it, and will serve possibly to indicate lines of research
which have not been fully followed out.

Desmortiers in 1801 published a paper in Gilbert’s Annals,
entitled “ Recherches sur la Décoloration spontanée du Bleu de
Prusse,” subsequently translated into Nicholson’s Journal, in
which he has mentioned the influences of the solar rays in
producing the change. Béckman about the same time observed
that the two ends of the spectrum acted differently on phos-
phorus ; and Dr. Wollaston, examining the chemical action of
the rays of the spectrum, arrived at nearly the same results as
Ritter. He states, “ This and other effects usually attributed
to light are not in fact owing to any of the rays usually
perceived.”’

Attention having been directed by Dr. Priestley in 1779 to
the influence of light on plants, numerous inquirers were
started on this track, and the valuable researches of Senebier,
Ingenhousz, De Candolle, Saussure and Ritter, were the result ;
Saussure inferring from his experiments that the blue rays were
most active in producing the decomposition of earbonic acid by
the leaves. These are already too well known to require any-
thing beyond this incidental notice ; but in 1801 Labillardiere
communicated to the Philomathic Society his discovery that
light was necessary to the development of pores in pl:mis, and
subsequently, we find Vietor Michellotti of Turin, in a paper,
“ Experiments and Observations on the Vitality and Life of
Grerms,” stating that light has a decided action on those germs
which are exposed to it, that this action is prejudicial to them,
and it manifests its action by retarding their expansion if the
light be wealk, or a reflected light; or by the total extinction
of their life, if it be very intense, as that which comes directly
from the sun.” )

M. Macaire Prinsep again states, “that sheltering leaves
from the action of light prevents their change of colour in the
autumn ; that if the entire leaf was placed in the dark, 1t fell
off green; if only a part, the rest of the parenchyma changed
colour, and the covered portion retained its original colour.”
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'Those appear to be the more important researches in connection
with this particular seetion of the inquiry, until the correction
of the statements of Saussure were published by Dr. Daubeny,
who satisfactorily proved that light, the luminous power as
represented by the yellow rays, as distinguished from the
chemical power or blue ra yS, was the most active in pmducing
the decomposition of carbonic acid by the leaves of plants;
and these results were confirmed by my own researches pub-
lished in the Reports of the British Association.* Although
these influences upon living organisms are directly connected
with the chemical actions of the solar rays, the phwnomena,
being of a very complicated character, require an enlarged series
of researches before any correct deductions approaching to the
generality of a law can be made.

The earliest recorded attempts at fixing the images of the
camera obscura by the chemical influence of light, are those of
Wedgwood and Davy, published in the Journal of the Royal
Instifution of Great Britain, in June, 1802. Neither of these
experimentalists succeeded in producing a preparation of suffi-
cient sensitiveness to receive any impression from the sub-
dued light of the camera obscura. By the solar microscope,
when the prepared paper was placed very near the lens, Sir H.
Davy procured a faint image of the object therein; but being
unacquainted with any method of preventing the further action
of light on the picture, which is, of course, necessary to secure
the impression, the pursuit of the subject was abandoned.

Wedgwood was certainly the first person who made any
attempts to use the sunbeam for delineating the objects through
which it permeated: it is therefore necessary that some more
particular account should be given of his processes. In 1802 he
published a paper in the J ournal of the Royal Institution, under
the following title: “ An Account of a Method of Copying
Paintings upon Glass, and of making Profiles by the Agency of
Light upon Nitrate of Silver ; with Observations by H. Davy.”
From this communication the following extracts, containing the
more important indications, are made. .

“ White paper, or white leather, moistened with solution of
nitrate of silver, undergoes no change when kept in a dark
place, but, on being exposed to the (}nylight, it speedily changes
colour, and after passing through different shades of grey and
brown, becomes ab length ne.zu'ly‘ black. The alterations of
colour take place more speedily in proportion as the light is
more intense. In the direct beam of the sun, two or three

* Report of Seventeenth Meeting, 1847, p. 17.
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minutes are sufficient to produce the full effect; in the shade
several hours are required; and light transmitted through
different coloured glasses acts upon it with different degrees of
intensity. Thus, it is found thut red rays, or the common
sunbeams, passed through red glass, have very little action
upon it ; yellow and green are more (‘(Il(':l(‘!()ll\ but blue and
violet light produce the most decided and pow erful effects.

“W h(‘n the shadow of any figure is thrown upon the prepared
surface, the part conceale d ])) it remains white, and the other
parts >pv(*(hly become dark. For copying paintings on glass,
the solution should be ll)phvd on leather; and in this case it is
more readily acted on than when paper is used. After the
colour has been once fixed on the leather or paper, it cannot be
removed by the application of water, or water and soap, and it
is in a high degree permanent. The copy of a painting or the
profile, immediately after being taken, must be kept in an
obscure place; it may, indeed, be examined in the shade, but in
this c: 1% the exposure should be only for afew minutes l!\ the
light of candles or lamps, as (mmn()nh employed, it is not
smmbly affected. No attempts that have been m: ade to prevent
the uncoloured parts of the copy or profile from being acted
upon by light, have as yet been successful. They have been
covered by a thin coating of fine varnish, but this has not
destroyed their susceptibility of becoming coloured ; and even
after repeated washings, sufficient of the active part of the
saline matter will adhere to the white parts of the leather or
paper to cause them to become dark when exposed to the rays
of the sun. Besides the applications of this method of copying
that have just been mentioned, there are many others; and it
will be useful for making dohmnxtmm of all such c)l);(d as are
I)()\\(‘NSL‘([ of a texture pmtl\ opaque and p‘n(l\v transparent.
The woody fibres of leaves, and the wings of insects, may be
pretty uuu"m]yu presented by means of li and in this case it
is only necessary to cause the direct solar hﬂht to pass through
them, and to receive the shadows upon les 1“1( Y.

“The images formed by means of a camera obscura have been
found to be too faint to pmdmv in any moderate time, an effect
upon the nitrate of silver. To copy these images was the first
object of Mr. Wedgwood in his researches on the subject ; and
for this purpose he first used nitrate of silver, which was
mentioned to him by a friend as a substance very se nsible to
the influence of hnht but all his numerous (*\|>«|nm\utb as to
their primary mul ])m\cd unsuccessful. In following these
processes, I have found that the images of small objects, pro-
duced by means of the solar microscope, may be copied w Hh(m(
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difficulty on prepared paper. This will probably be a useful
application of the method: that it may be cmplovcﬂ successfully,
however, it is necessary that the paper be placed at but a small
distance from the lens. (Davy.)

! T ) c:()mpuring the eﬁ'vctsd)r()duccd by light upon muriate of
silver with those produced upon the nitrate, it seemed evident
that the muriate was the most susceptible, and both were more
readily mctod upon when moist than when dry—a fact long ago
kl.l()_\\‘n. Even in the twilight, the colour of the moist muriate
of silver, spread upon paper, slowly changed from white to faint
violet 3 though, under similar ¢ircumstances, no immediate
iﬂtOlf:l}?lon was produced upon the nitrate.

“ Nothing but a method of preventing the unshaded parts of
the delineations from being coloured by exposure to the day, is
wanting to render this process as useful as it is elegant.”
~ An experiment on the dark rays of Ritter, by Dr. Young,
included in his Bakerian Lecture,! is a very important one. Dr.
Young, after referring to the experiments of Ritter and Wol-
laston, goes on to say: “In order to complete the comparison of
their properties (the chemical rays) with those of visible light,
T was desirous of examining the effect of their reflection from a
thin plate of air capable of producing the well-known rings of
colours. For this purpose I formed an image of the rings, by
means of the solar microscope, with the apparatus which 1 have
described in the Journals of the Royal Institution ; and I threw
this image on paper dipped in a solution of mitrate of silver,
placed at the distance of about nine inches from the microscope.
In the course of an hour, portions of three dark rings were very
distinctly visible, much smaller than the brightest rings of the
coloured image, and coinciding very nearly, in their dimensions,
with the rings of violet light that app sared upon the interpo-
sition of violet glass. 1 thought the dark rings were a little
smaller than the violet rings, but the difference was not suffi-
ciently great to be accurately ascertained : it might be as much
as g or ;i of the diameters, but not gr sater. 1t is the less
surprising that the difference should be so small, as the dimen-
sions of the coloured rings do mot by any means vary at the
violet end of the spectrum so rapidly as at the red end. The
experiment in its present state is sufficient to complete the
analogy of the invisible with the visible rays, and to show that
they are equally liable to the general law, which is the principal
subject of this paper > that is, the interference of light.

M. B. G-. Sage, in the “J ournal de Physique, 1802,” mentions
a fact observed by him, that the realgar which is sublimated at

1 Philosophical Transactions, 1804.
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the Solfaterra under the form of octahedral crystals, known
under the name of ruby of arsenie, effloresces by the light;”
and that ordinary native realgar from Japan changes to orpi-
ment by exposure to sunshine.

In 1806, Vogel exposed fat, carefully protected from the
influence of the air, to light, and found that it became in a short
time of a yellow colour, and acquired a high degree of rancidity.
Vogel subsequently discovered that phosphorus and ammonia
exposed to the sun’s rays were rapidly converted into phosphu-
retbed hydrogen, and a black powder, phosphuret of ammonia.
He also noticed that the red rays produced no change on a
solution of corrosive sublimate (bichloride of mercury) in ether,
but that the blue rays rapidly decomposed it. Dr. Davy, much

! more recently, repeated a similar set of experiments to those of
| Vogel. He found that corrosive sublimate was not changed by
exposure;; but that the Liquor Hydrarg. Oxzymur. of the old
London Pharmacopeeia quickly underwent decomposition in the
sunshine, depositing calomel (chloride of mercury.)

Seebeck, in, and subsequently to 1810, made some important
i | additions to our knowledge of the influences of the solar
radiations, the most striking of his statements being the pro-
duction of colour on chloride of silver ; the violet rays rendering
it brown, the blue producing a shade of blue, the yellow pre-
serving it white, and the red constantly giving a red colour to
that salt. Sir Henry Englefield, about the same time, was
enabled to show that the phosphorescence of Canton’s phos-
phorus was greatly exalted by the blue rays.

Gay-Lussac and Thénard, being engaged in some investigations
on chlorine, on which elementary body Davy was at the same
time experimenting, observed that hydrogen and chlorine did
not combine in the dark, but that they combined with great
rapidity, and often with explosion, in the sunshine, and slowly
in diffused light. Seebeck collected chlorine over hot water,
and, combining it with hydrogen, placed different portions of it
in a yellowish-red bell glass and i a blue one. In the blue
glass combination took place imnmli:m‘l‘\' the mixture was
exposed to daylight ; but without explosion. The mixture in
the red glass was exposed for twenty minutes without any
2 | change; but it was found that the chlorine had undergone
3 some alteration, probably a similar one to that .\'ulquuont]y
noticed by Dr. l)ru])(:r,‘\\'lm found that chlorine having been
exposed to sunshine would unite with hydrogen in the dark. If
the gases were placed in a white olass and exposed to sunshine,
they exploded; but if the gas had been previously exposed to
the action of the solar radiations in the yellow-red glass, it
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combined with hydrogen in the white glass in the brightest
sunshine without any explosion.

Berzelius noticed some peculiar conditions in the action of
the solar rays upon the salts of gold ; and Fischer pursued
some researches on the influence of the prismatic rays on horn
silver. i

'Thc most important series of researches, however, were those
of Berard in 1812, which were examined and reported on by
Berthollet, Chaptal, and Biot. These philosophers write : «He
(M. ]_301‘111‘(1) found that the chemical intensity was gr satest at
the violet end of the spectrum, and that it extended, as Ritter
and Wollaston had observed, a little beyond that extremity.
\Yll(}ll he left substances exposed for a certain time to the action
O.f each ray, he observed sensible effects, though with an inten-
sity continually decreasing in the indigo and blue rays. Hence
we must consider it as extremely probable, that if he had been
able to employ reactions otill ‘more sensible, he would have
observed analogous effects, but otill more feeble, even in the
other rays. To show clearly the great disproportion which exists
in this respect between the energies of different rays, M. Berard
concentrated, by means of a lens, all that part of the spectrum
which extends from the green to the extreme violet ; and he con=
centrated, by means of another lens, all that portion which ex-
tends from the green to the extremity of the red. This last
pencil formed a white point so brilliant that the eyes were searcely
able to endure it ; yet the muriate of silver remained exposed more
than two hours to this brilliant point of light without undergoing
any sensible alteration. On the other hand, when exposed to
the other pencil, which was much less bright and less hot, it was
blackened in less than six minutes.” This is the earliest inti-
mation we have of any hypothesis that the luminous and chemical
powers may be due to dissimilar agencies. On this, the Com-
missioners remark :—If we wish to consider solar light as
composed of three distinct substances, one of which occasions
light, another Aeat, and the third chemical combinations, 1t will
follow that each of these substances is separable by the prism
into an infinity of different modifications, like light itself; since
we find by experiment, that each of the three properties, chemical,
colorific, and calorific, is spread, though unequally, over a cer-
tain extent of the spectrum. Hence we must suppose, on that
hypothesis, that there exist three spectrums one above another ;
namely, a salorific, a colorific, and a chemical spectrum. We
must likewise admit that each of the substances which compose
the three spectrums, and even each molecule of unequal refran-
gibility which constitutes these substances, is endowed, like the
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molecules of visible light, with the property of being polarized
by reflection, and of escaping from reflection in the same positions
as the luminous molecules, &e.”

From the time when the difficulty of fixing the photographs
stopped the progress of Davy and Wedgwood, no discoveries
were made until 1814, when M. Niépce, of Chalons, on the
Soane, appears to have first directed his attention to the pro-
duction of pictures by light.

It does not seem that his early attempts were very successful ;
and after pursuing the subject alone for ten years, he, from an
accidental disclosure, became acquainted with M. Daguerre, who
had been for some time endeavouring, by various chemical pro-
cesses, to fix the images obtained with the camera obscura.  In
December, 1829, a deed of copartnery was executed between M.
Niepce and M. Daguerre, for mutually investigating the subject.

M. Niepce had named his discovery Heliography.! In 1827,
he presented a paper to the Royal Society of London, on the
subject ; but as he kept his process a secret, it could not, agree-
ably with one of their laws, be received by that body. This
memoir was accompanied with several photographs on metal
(plated copper and pewter) and on glass plates; which were
afterwards distributed in the collections of the curious, some of
them still existing in the possession of Mr. Robert Brown, of
the British Museum. They prove M. Niepece to have been then
acquainted with a method of forming pictures, by which the
lights, semi-tints, and shadows, were represented as in nature ;
and he had also succeeded in rendering his Heliographs, when
once formed, impervious to the further effects of the solar rays.
Some of these specimens appear in a state of advanced etchings ;
but this was accomplished by a process similar to that pursued
in common etchings.

The ease with which nitric acid could be applied to etch
these Heliographic plates will be apparent when the process of
obtaining the pictures is clearly understood.

! Sun-drawing : a more appropriate name than Photography, since there
are reasons for believing that light is not the agent producing those so-
called “light-drawn” pictures.




CHAPTER II.
HELIOGRAPHY. THE PROCESS OF M. NIEPCE.

M. N1EPCE was the first inquirer who appears to have produced
permanent pictures by the influence of the sun’s rays. This
process—IHeliography—is in many respects peculiar, which
renders it necessary, although his preparation was only acted on
by an exposure of many hours to full sunshine, to give a parti-
gzul:u‘ account of it ; the more so, as some points of considerable
mtberest require further elucidation.

The substance employed by M. Niepce was asphaltum, or
bitumen of Judea. He thus dirvects its preparation :—*“ I about
half fill a wine-glass with this pulverised bitumen ; 1 pour upon
it, drop by drop, the essential oil of lavender,! until the bitumen
is completely saturated. I afterwards add as much more of the
essential oil as causes the whole to stand about three lines above
the mixture, which is then covered and submitted to a gentle
heat until the essential oil is fully impregnated with the colouring
matter of the bitumen. If this varnish is not of the required
consistency, it is to be allowed to evaporate slowly, without
heat, in a shallow dish, care being taken to protect it from
moisture, by which it is injured, and at last decomposed. In
winter, or during rainy weather, the precaution is doubly neces-
sary. A tablet of plated silver, or well cleaned and warm glass,
is to be highly polished, on which a thin coating of the varnish
is to be applied cold, with a light roll of very soft skin : this will
impart to it a fine vermilion colour, and eover it with a very thin
and equal coating. The plate is then placed upon heated iron,
which is wrapped round with several folds of paper, from which
by this method all moisture had been previously expelled.
‘When the varnish has ceased to simmer, the plate is withdrawn
from the heat, and left to cool and dry in a gentle temperature,
and protected from a damp atmosphcro. In this part of the
operation a light dise of metal, with a handle in the centre,

! The English oil of lavender is too expensive for this purpose. An article
sold as the French oil of lavender, redrawn, is very much cheaper, and
answers in every respect as well, if not better.
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should be held before the mouth, in order to condense the mois-
ture of the breath.”

The plate thus prepared is now in a fit state for use, and may
be immediately fixed in the correct focus of the camera. After
it has been exposed a sufficient length of time for receiving the
impression, a very faint outline alone is visible. The next opera-
tion is to bring out the hidden picture, which is accomplished by
a solvent.

This solvent must be carefully adapted to the purposes for
which it is designed : it is difficult to fix with certainty the pro-
portions of its components, but in all cases it is better that it
be too weak than too strong; in the former case the image
does not come out strongly ; in the latter it is completely de-
stroyed. The solution is prepared of one part—not by weight,
but volume—of the essential oil of lavender, poured upon ten
parts, by measure also, of oil of white petroleum. The mixture,
which is first milky, becomes clear in two or three days. This
compound will act until it becomes saturat ed with the asphaltum,
which state is readily distinguished by an opaque appearance, and
dark brown colour. A tin vessel somewhat larger than the pho-
tographic tablet, and one inch deep, must be provided. This is
to have as much of the solvent in 1t as will cover the plate. The
tablet is plunged into the solution, and the operator, observing
it by reflected light, begins to see the images of the objects to
which it has been exposed slowly unfolding their forms, though
still veiled by the gradually darkening supernatant fluid. The
plate is then lifted out, and held in a vertical position, till as
much as possible of the golvent has been allowed to drop away.
‘When the dropping has ceased, we proceed to the last, and not
the least important operation, of washing the plate.

This 1is lu\rf'm'mcd by arefully placing the tablet upon a
board, B, fixed at a large
angle, in the trough A A, the
supports being joined to it
by hinges, to admit of the
necessary changes of inclina-
tion, under different circum-
stances: two small blocks,
not thicker than the tablet,
are fixed on the board, on
which the plate rests. Water
must now be slowly poured

L upon the upper part of the
board, and allowed to flow evenly over the surface of the picture.
The descending stream clears zn\.'n'\' all the solvent that may yet
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adhere to the varnish. The plate is now to be dried with great
care by a gentle evaporation: to preserve the picture, 1t is
requisite to cover it up from the action of light, and protect it
from humidity.

The varnish may be applied indifferently to metals, stone, or
glass; but M. Niepce prefers copper plated with silver. To
take copies of engravings, a small quantity of wax is dissolved
in essential oil of lavender, and added to the varnish already
described : the engraving, first varnished over the back, is placed
on the surface of the prepared tablet, face towards it, and then
exposed to the action of the light. In the camera obscura an
exposure of from six to eight hours, varying with the intensity
of light, is required ; while from four to six hours is necessary
to produce a copy of an engraving. The picture, in the first
mstance, ig represented by the contrast between the polished
silver and the varnish coating. The discoverer afterwards
adopted a plan of darkening the silver by iodine, which appears
to have led the way to Daguerre’s beautiful process. To darken
the tablet, it was placed in a box in which some iodine was
strewed, and watched until the best effect was produced. The
varnish was afterwards removed by spirit of wine.

Of the use of glass plates M. Niepce thus speaks :—¢ Tywo
experiments in landscape upon glass, by means of the camera,
gave me results which, although imperfect, appear deserving of
notice, because this variety of application may be brought more
easily to perfection, and in the end become a more interesting
department of heliography.

“In one of these trials the light acted in such a way that the
varnish was removed in proportion to the intensity with which
the light had acted, and the picture exhibited a more marked
gradation of tone; so that, viewed by transmitted light, the
landscape produced, to a certain c,\tenﬁ, the well-known effects
of the diorama.

“In the second trial, on the contrary, the action of the
luminous fluid having been more intense, the parts acted upon
by the strongest lights, not having been attacked by the solvent,
remained transparent ; the difference of tone resulted from the
relative thickness of the coatings of varnish.

“If this landscape is viewed by reflection in a mirror, on the
varnished side, and at a certain angle, the effect ig remarkably
Striking ; while, seen by transmitted light, it is confused and
shapeless : but, what is equally SUrprising, in this position the
mimic tracery seems to affect the local colour of the objects.”

A statement that M. Niepce was enabled to engrave by light,
went the round of the press ; but this does not appear to have
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been the case. All that the author of heliography effected, was
the etching of the plate, after it had undergone its various
processes, and the drawing was completed by the action of nitrie
acid in the usual manner: the parts of the copperplate pro-
tected by the varnish remained, of course, unacted on, whilst
the other parts were rapidly attacked by the acid. The author
remarks that his process cannot be used during the winter
season, as the cold and moisture render the varnish brittle, and
detach it from the glass or metal.

M. Niepce afterwards used a more unctuous varnish, com-
posed of bitumen from Judea, dissolved in animal oil of Dippel.
This composition is of much greater tenacity and higher colour
than the former, and, after being applied, it can immediately he
submitted to the action of light, which appears to render it solid
more quickly, from the greater volatility of the animal oil. M.
Daguerre remarks, that this very property diminishes still
further the resources of the process as respects the lights of the
drawings thus obtained. These processes of M. Niepce were
much improved by M. Daguerre, who makes the following
remarks on the subject :—

“The substance which should be used in preference to bitu-
men is the residuum obtained by evaporating the essential oil of
lavender, which is to be dissolved in alcohol, and applied in an
extremely thin wash. Although all bituminous and resinous
substances are, without any exception, endowed with the same
property—that of being affected by light—the preference ought
to be given to those which are the most unet uous, because they
give greater firmness to the drawings. Several essential oils
lose this character when they are exposed to too strong a
heat.

“ Tt is not, however, from the ease with which it is decomposed,
that we are to prefer the essential oil of lavender. There are,
for instance, the resins, which, being dissolved in alecohol, and
spread upon glass or metal, leave, by the evaporation of the
spirit, a very white and infinitely sensitive coating. But this
greater sensibility to light, caused by a quicker oxidation,
renders also the images obtained much more liable to injury
from the agent by which they were created. They grow faint,
and disappear altogether, when exposed but for a few months
to the sun. The residuum of the essential oil of lavender is
more effectually fixed, but even this is not altogether unin-
fluenced by the eroding effects of a direct exposure to the
sun’s light.

“The essence is evaporated in a shallow dish by heat, till the
resinous residuum acquires such a consistency, that when cold
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it rings on being struck with the point of a knife, and flies off
in pieces when separated from the dish. A small quantity of
this material is afterwards to be dissolved in alcohol or ether;
the solition formed should be ¢ ransparent, and of a lemon-yellow
colour. The clearer the solution, the more delicate will be the
coating on the plate: it must not, however, be too thin, because
it would not thicken or spread out into a white coat ; indispen-
sable requisites for obtaining good effects in photographic
designs. The use of the alcohol or ether is to facilitate the
application of the resin under a very attenuated form, the spirit
being entirely evaporated before the light effects its delineations
on the tablet. In order to obtain greater vigour, the metal
ought to have an exquisite polish. There is more charm about
sketches taken on glass plates, and, above all, much greater
delicacy. '

“ Before commencing operations, the experimenter must
carefully clean his glass or metal plate. For this purpose, emery,
reduced to an impalpable powder, mixed with aleohol, may be
ised ; applying it by means of cotton-wool: but this part of
the process must always be concluded by dry-polishing, that no
trace of moisture may remain on the tablet,” The plate of metal
or glass being thus prepared, in order to supply the wash or
coating, it is held in one hand, and with the other the solution
18 to be poured over it from a flask or bottle having a wide
mouth, so that it may flow rapidly, and cover the whole surface.
It is at first necessary to hold the plate a little inclined ; but as
Soon as the solution 15 poured on, and has ceased to flow freely,
it i8 raised perpendicularly. The finger is then passed behind
and below the plate, in order to draw off a portion of the liquid,
which, tending always to ascend, would double the thickness of
the covering : the finger must be wiped each time, and be passed
very rapidly along the whole length of the plate from below,
and on the side opposite the coating. When the liquid has
seased to run, the plate is dried in the dark. The coating being
well dried, it is to be placed in the camera obscura. The time
required to procure a photographic copy of a landscape is from
seven to eight hours; but single monuments strongly illumi-
Dated by the sun, or very bright in themselves, are copied in
about three hours.

“ When operating on glass, it is necessary, in order to in-
crease the light, to place the plate upon a piece of paper, with
great care that the connection 1s perfect over every part, as, other-
Wwise, confusion is produced in the design by imperfect reflection.

“ It frequently happens that when the plate is removed from
the camera there is no trace of any image upon its surface: it

y
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is therefore necessary to use another process to bring out the
hidden design.

“ To do this, provide a tin vessel, larger than the tablet, having
all round a ledge or border 50 millimeters (2 English inches) in
depth. TLet this be three quarters full of the oil of petroleum :
fix your tablet by the back to a piece of wood which completely
covers the vessel, and place it so that the tablet, face downwards,
is over but not touching the oil. The vapour of the petroleum
penetrates the coating of the plate in those parts on which the
light has acted feebly ; that is, in the portions which correspond
to the shadows, imparting to them a transparency, as if nothing
were there. On the contrary, the points of the resinous coating,
on which light has acted, having been rendered impervious to
the vapour, remain unchanged. ’

“ The design must be examined from time to time, and with-
drawn as soon as a vigorous effect is obtained. By urging the
action too far, even the st rongest lichts will be attacked by the
vapour, and disappear, to the destruction of the piece. The
picture, when finished, is to be protected from the dust by being
kept covered with a glass, which also protects the silver plate
from tarnishing.”

1t may perhaps appear to some that I have needlessly given
the particulars of a process, now entirely superseded by others,
possessing the most infinite sensibility ; producing in a few
minutes a better effect than was obtained by the Heliographic
process in several hours. There are, however, so many curious
facts connected with the action of light on these resins, that no
treatise on phniwqr'n]»h_\' could be considered complete without
some description of them.

M. Daguerre remarks, that numerous experiments tried by
him with these resinous preparations of M. Niepee, prove that
light cannot fall upon a body without leaving traces of decom-
position ; and they also demonstrate that these bodies possess
the power of renewing in darkness, what has been lost by lumi-
nous action, provided total decomposition has not been effected.
This heliographic process must be regarded as the earliest suc-
cessful attempt at fixing on solid tablets the images of the

camera-obscura, and at developing a dormant image. Ag
M. Niepce appears to have allowed the invest igation after this
period to fall into the hands of Daguerre, further remarks are
reserved for the chapter devoted to the history of the daguer-
reotype.




CHAPTER III.
MR. H. FOX TALBOT’S PHOTOGENIC DRAWINGS, CALOTYPE, &e.
SEorron I—PrOT0GENIC Drawing.

Ox the 31st of January, 1839, six months prior to the publica-
tIOD‘» of M. Daguerre’s process, Mr. Fox Talbot communicated to
the Royal Society his ph()togrn‘phic discoveries, and in February
he gave to the world an account of the process he had devised
for Preparing a sensitive paper for photographic d rawings. In
the memoir read before the Royal Society, he states— In the
Spring of 1834, I began to put in practice a method which T had
evised some time previously, for employing, to purposes of
utility, the very curious property which has been long known to
chemists to be possessed by the nitrate of silver, namely, its dis-
colouration when exposed to the violet rays of light.” From
this it appears that the English philsosopher had pursued his
researches ignorant of what had been done by others on the
eomjin_(rut. It is not necessary to enlarge, in this place, on the
merits of the two discoveries of Talbot and Daguerre ; but it
may be as well to show the kind of sensitiveness to which M.
Talbot had arrived at this early period, in his preparations; which
will be best done by a brief extract from his own communication.
It is so natural,” says this experimentalist, “to associate the
idea of labour with great complexity and elaborate detail of exe-
cution, that one is more struck at seeing the thousand florets of
an dgrostis depicted with all its capillary branchlets, (and so
accurately, that none of all this multitude shall want its little
bivalve calyx, requiring to be examined through alens), than one
i8 by the picture of the large and simple leaf of anoak or a chesnut.
But in truth the difficulty is in both cases the same. The one
of these takes no more time to execute than the other; for the
object which would take the most skilful artist days or weeks
of labour to trace or to copy, is effected by the boundless powers
of natural chemistry in the space of a few seconds.” And again,
“to give some more definite idea of the rapidity of the process,
I will state, that after various trials, the nearest valuation which
1 could make of the time necessary for obtaining the picture of
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an object, s0 as to have pretty distinet outlines, when T employed
the full sunshine, was half a second.” This is to be understood
of the paper then used by Mr. Talbot for taking objects by
means of the solar microscope.

In the Philosophical Magazine, Mr. Fox Talbot published the
first account of his Photogenic experiments. This term was in-
troduced by this gentleman: and his experiments cannot be
better described than in his own words. “In order to make
what may be called ordinary photogenic paper, I seleet, in the
first place, paper of a good firm quality and smooth surface. I
do not know that any thing answers better than superfine writing
paper. I dip it into a weak solution of common salt, and wipe it
dry, by which the salt is uniformly distributed throughout its sub-
stance. I then spread a solution of nitrate of silver on one
surface only, and dry it at the fire. The solution should not be
saturated, but six or eight times diluted with water. When dry,
> paper is fit for use.

“I have found by experiment that there is a certain proportion
between the quantity of salt and that of the solution of silver
which answers best, and gives the maximum effect. If the
strength of the salt is angmented beyond this point, the effect
diminishes, and, in certain cases, becomes exceedingly small.

“This paper, if properly made, is very useful for all pho-
ogenic purposes. For example, nothing can be more perfect
han the images it gives of leaves and flowers, especially with a
summer sun,—the light passing through the leaves, delineates
every ramification of their nerves.

“ Now, suppose we take a sheet thus prepared, and wash it
with a saturated solution of salt, and then dry it. We shall find
(especially if the paper is kept some weeks before the trial is
made) that its sensibility is greatly diminished, and, in some

5, seems quite extinet. But if it is again washed with a
iberal quantity of the solution of silver, it }
sible to light, and even more so than it was at {

t
t
v

] )ecomes again sen-
In this way,
5 . . 1 . " by

by alternately washing the paper with salt and silver, and drying
1t between times, I have succeeded in mereaging 168 sensibility
4 b oo
60 the deg

ree that is requisite for receiving the images of the
camera opscura.
“In conducting this operation, it will be foun
are sometimes more and sometimes less sabi
quence of small and accidental variations in the proportions
employed, Tt happens sometimes that the chloride of silver is
disposed to darken of itself without any exposure to light : this
shows that the attempt to give it sensibility has been carried too
far. The object is to approach to this condition as near as possible
without reaching it, so that the substance may be in a state

at the results
tory, in conse-
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ready to yield to the slightest extraneous force, such as the
feeble impact of the violet rays when much attenuated. Having,
therefore, prepared a number of sheets of paper with chemical
proportions slightly different from one another, let a piece be cut
from each, and, having been duly marked or numbered, let them
be placed, side by side, in very weak diffused light for a quarter
of an hour. Then, if any one of them, as ﬁ'e«iucnﬂv happens,
exhibits a marked advantage over its competitors, I select the
paper which bears the corresponding number to be placed in the
camera obscura.” ;

_The Increased sensitiveness given to paper by alternate ablu-
tions of saline and argentine washes, the striking differences of
cﬁqct produced by aceidental variations of the 'px'oportions in
which the chemical ingredients are applied, and the spontaneous
chu.ng.e which takes place, even in the dark, on the more sensitive
varieties of the paper, are all subjects of great interest, which
demand further nvestigation than they have ever yet received,
ﬂ,Ild. which, if followed out, promise some most important expla-
nations of chemical phenomena at present involved in uncer-
t.amty, particularly those which appear to show the influence of
time, an element not sufficiently taken into account, in over-
coming the weaker affinities. Few fields of research promise a
greater measure of reward than these ; already the art of making
sun pictures has led to many very important physical discoveries,
but most of the phenomena are yet involved in obscurity.

Secrrox I1.—Tur CALOTYPE.

Although, in order of date, the investigations of Sir John
Herschel and others have a priority over those particular expe-
riments of Mr. Talbot’s which resulted in the discovery of his
very beautiful process, the calotype, yet to avoid confusion it is
thought advisable to group together the discoveries of each in-
vestigator, where this ig practicable, in our historical division.

The earliest productions of Mr. Talbot were simply such pre-
parations as those already described, in which a chloride of silyer
was formed on the surface of the paper, with some nitrate of
silver in excess. These need not be any further deseribed than
they have already been.

.Em'ly in 1840, drawings on paper were handed about in the
scientific circles of London and of Paris, which wero a great ad-
vance upon anything which had been previously done. These
were the results of a new process discovered by Mr. Talbot, and
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then attracted so much attention, that M. Biot made them the
subject of a communication to the Academy of Sciences in Paris.
His remarks are printed i extenso in the Comples Rendus,
from which the following passages are translated, as they bear
particularlyon many of the defectswhich still continue to prove an-
noyances in the photographicprocess towhich theyhave reference.

Many of the remarks have a peculiar value from the sugges-
tions they contain, and they are worthy of record as marking
the period when the French were first made acquainted with
the processes on paper, as practised in England. ~ Some dispo-
sition has been shown on the part of several continental photo-
graphers to claim originality for processes published in England
many years before their own were devised, and which singularly
resemble them. After remarking that many very important
physical facts were being developed by the study of photography,
M. Biot continues :—

“ It is not to be expected that photogenic drawings, made on
paper, can ever equal the clearness and fineness of those obtained
on level and polished metallic plates. The texture of paper, its
superficial roughnesses, the depth of the imbibitions, and the
capillary communication established between the various un-
equally marked parts of its surface, are so many obstacles to
absolute strictness of delineation, as well as to the regular
gradation of tints in the camera obscura; and the influence of
these obstacles is greater when the chemical operation is slowly
carried on. But when there is no pretence or mnecessity for
submitting to the delicacies of art—when it is x'('quirw.l, for
example, to copy rare manuseripts ﬁlil,hl'ull_y—if we have papers
which are very susceptible of receiving impressions in the camera
obscura, they will suffice perfectly; part icularly when .they
present, like those of Mr. Talbot, the facility of immediately
procuring copies of the primitive drawing. It will, therefore,
doubtless be found more commodious, and often even more
practicable, to put four or five hundred drawings in a portfolio,
than to carry about a similar provision of metallic plates with
those indispensable protectors, squares of glass, to cover them.
Attempts are being made, at this time, to fix the images pro-
duced by the Daguerreotye—perfect prints, it is true, but which
are as light as the vapour from which they are produced ; and,
indeed, to bring a voluminous collection of these fragile products
through the accidents incident to long, and sometimes perilous
voyages, is a task requiring no ordinary care. But whoever has
attentively studied the combination of physical conditions whenee
these admirable images result, will find i very difficult—T am far
from saying impossible,—to fix them without destroymg, or at
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least without essentially altering, the causes which produce their
charm ; and then, for the purposes which I have mentioned,
papers very susceptible of impression would still have the advan-
tages of being less troublesome in removal from place to place,
as also of more easy preservation.

“The utility_of sensitive papers for copying texts was a natural
consequence of the clearness of the copies of engravings which
Mr. Talbot had already obtained by application, and which were
presented to the A cademy. He has included others among those
Just sent: “.1()1‘.() are also added specimens of this especial appli-
cation, consisting of copies of a Hebrew psalm, of a Persian
Gazette, and of an old Latin chart of the year 1279. Our
bl’etllr(}n of the dcadémie des Belles Lettres, to whom T exhibited
these Impressions, were pleased to remark the fidelity of the
Clll{-l‘«'lctcrs, and their clearness, by which they are rendered as
legible as the original text. Doubtless an old manuseript may
be copied more quickly and more accurately by this means than
by hand, even when the language in which it is written is
understood. However, we must stop here. These copies are
obtained by application: we must be enabled to obtain them by
immediate radiation in the camera obscura. It is the only
means of extending the process to papyrus and other opaque
manuscripts, or which are not sufficiently transparent for radia-
tion to traverse them. Moreover, the application of leaves is
very difficult when they are bound up in a volume, and cannot
be detached from one another.

“ But this important extension will require much physical per-
fecting, towards which experimenters should direct their efforts.
The first thing will be to augment the sensibility of the paper as
much as possible, in order that the capillary communication of
1ts various parts may not have sufficient time to deteriorate the
effects of the Jocal 'and immediate action of the radiation. I
should be led to believe that it is principally to this kind of
communication should be attributed the fact remarked by Mr.
Talbot, that, in experiments by application, it is more difficult
to copy clearly a tissue of black lace spread on a white ground,
than white lace on a black ground ; two cases of which he here
gives examples. But another more hidden and move general
difficulty seems to me to proceed from the unequal faculty of
various substances for reflecting the radiations which strike
them, and perhaps from their aptitude for making them undergo
physical modifications. For example, you wish to copy by
radiation in the camera obscura a picture painted on cn-nvaé,
wood, or porcelain : the different colouring substances employed
by the pamter are placed and distributed in such a manner that
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each of them absorbs certain portions of the total incidental light,
and reflects especially towards your eye the complementary por-
tions, wherein predominate the rays proper to form the tint of
which it would give you the sensation. But the chemically
active reagent which the same parts of the picture receive and
reflect is distinet from the light which affects your retina. 1In
order that the chemical effect which it produces on the sensible
paper, or on M. Daguerre’s layer of iodine, may present, in light
or in shade, the equivalent of the coloured parts, it is requisite
—1st, that this reflected radiation be chemically active ; 2d, that
the energy of its action be proportional to the intensity of illu-
mination operated in the eye by the portion of luminous radiation
reflected from the same point of the picture. Now this latter
concordance certainly should not be fulfilled in an equal degree,
by the various cqlouring matters, which affect the eye in the
same manner, and which the painter may substitute for one
another in his work. Substances of the same tint may present,
in the quantity, or the nature of the invisible radiations which
they reflect, as many diversities, or diversities of the same order,
as substances of a different tint present relative to light :
inversely they may be similar in their property of reflecting
chemical radiations, when they are dissimilar to the eye: so
that the differences of tint which they presented in the picture
made for the eye, will disappear in the chemical picture, and will
be confused in it in a shade, or of an uniform whiteness. These
are the difficulties generally inherent in the formation of
chemical pictures ; and they show, I think, evidently, the illu-
sion of the experimenters who hope to reconcile, not only the
intensity, but the tints of the chemical impressions produced
by radiations, with the colours of the objects from which these
radiations emanate. However, the distant or near relations of
these two species of phenomena are very curious to study, not
only as regards the photogenic art, since that name has, very
'énq)‘mpr"r///, been given it, but likewise as regards experimental
physics. I doubt not that examples of these peculiarities may be
remarked in the images of natural objects and coloured pictures
executed by the Daguerreotype; but very apparent ones may be
seen amono Mr. Talbot’s present impressions. Thus, some of
them represent white porcelainvases, coloured shells,a candlestick
(of metal) with its taper, a stand of white hyacinths: The whole
of these objects are felt and perceived very well in their chemical
image; but the parts which reflect the purely white light, probably
also the radiations of every kind, are, relatively to the others, in
an exaggerated proportion of illumination, which, it seems to me,
must result, partially, from the capillary communication during
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the continuance of the action; so that the inequality would be
less if the paper were more sensitive or more 1':\pid'lv acted on.
In the hyacinth, the stalk and the green leaves have produced
scarcely a faint trace of their configuration ; but they are strongly
defined, especially in the parts of the outline, where more or less
perfect specular reflection takes place. The points of the candle-
stick (metallic) where this reflection occurred, are copied by white
stains locally applied, and which deteriorate the effect “of the
whole by their disproportion. But this is seen especially in a
picture by Correggio, the frame of which was very vividly Gupicd,
whilst the figure on the canvas was hardly perceptible. This
disproportion of lustre in the reproduction of some white parts,
_CSPCCH{H_\' when they are dull and consequently very radiating,
1s sensible in certain parts of views taken by Mr. Talbot, to the
pomnt of rendering difficult the interpretation of the object to
\Vhl(?l'l they belong. However, these views are very satisfactory,
as being obtained on paper, in the present season. Moreover,
:by an advantage peculiar to the chemical preparation which Mr.
Talbot uses, it appears that the operations once completed, the
drawings are no longer alterable by radiation, even acting with
much energy. Indeed, we have here, as an example, four proofs
of the same view of Mr. Talbot’s house, with an identical dispo-
sition of lights and shades: so that some, at least, if not three
out of four, must have been procured by superposition. Mr.
Talbot is right in representing this property of reproduction as
an especial advantage of his process, and it would indeed be very
useful in voyages. I have exposed one of these drawings to the
action of the sun, not very powerful, it is true, for several hours,
and T have not perceived the slightest alteration in the lights.
I think I understand that, in Mr. Talbot’s opinion, the shades
alone are strengthened under this influence. According to what
I have just said, it should be expected that the triumph of this
process, as of every other photogenic 1‘01)1‘()(1ucti011, would take
place with objects of white and dull plaster. Indeed, Mr.
Talbot’s parcel contains eight copies of busts and statues ; six
of which chiefly, of various forms and sizes, present very remark-
able results, especially taking into consideration the unfavourable
season at which they were produced. Truly, there is not found
in them the strict perfection of trace, nor the admirable grada-
tions of lights and shades, which constitute the charm of M.
Daguerre’s impressions ; and I again repeat it, that my expres-
sions may not be exaggerated. Bub I also repeat, that repre-
sentations on sensitive papers must be considered as principally
applicable to a different object, which does not impose such
strict conditions of art, requiring only faithful images, sufficiently
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clear in their details to be readily recognised, and which, more-
over, being obtained with rapidity, by an easy manipulation, may
be kept with very little care, comprised in” great number in a
small compass, and moved from place to place with facility, Mr.
Talbot’s papers already present many of these essential qualities,
with the advantage of being able to furnish numerous copies
immediately. His efforts, and those of others occupied with the
same subject, will conclude by adding to them everything which
may be desirable, provided that expeetation, or the pretension
of a perfection of art physically incompatible with operations on
paper, do not give a false direction to their endeavours. How-
ever, not to appear to despair too much of the future, I may add
that the height of success would consist in discovering a sub-
stance very susceptible of receiving impressions, which might be
applied on a papyraceous leaf without penetrating deep into it,
and which might, however, be fixed in 1t after the operation, as
i Mr. Talbot’s impressions. It does not seem necessary even
that the first impression thus rapidly obtained should copy the
lights and shades in their proper places, provided that its trans-
parency and fixedness were such, that we might deduce them
from the application of copies wherein the inversion would be
corrected. And perhaps, by this decomposition of the problem
into two successive operations, one of the best ways is opened
by which it may be resolved.”

Numerous improvementshave beenintroduced, butstill physical
difliculties, such as those which he has indicated. surround the
photographic processes, and even where M. Biot has proved
wrong in his conjectures, his remarks form a curious chapter in
the history of the art.

Mzr. Talbot’s description of his process, the patent for which
is dated 1841, is as follows! :—

Take a sheet of the best writing-paper, having a smooth sur-
face, and a close and even texture. The water-mark, if any,
should be cut off, lest it should injure the appearance of the
picture. Dissolve 100 grains of erystallised nitrate of silver in
six ounces of distilled water. Wash the paper with this solution
with a soft brush on one side, and put a mark on that side,
whereby to know it again.  Dry the paper cautiously at a dis-
tance from the fire, or else let it dry spontaneously in a dark
room. When dry, or nearly so, dip it into a solution of iodide
of potassium, containing 500 grains of that salt dissolved in one
pint of water, and let it stay two or three minutes in the solu-
tion. Then dip the paper into a vessel of water, dry it lightly

1 August 18, 1852.—Mr. Talbot has, by a letter in the Zimes of to-day,
given his patents to the public. The letier is printed in the Appendix,
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with blotting-paper, and finish drying it at a fire, which will not
jure it even if held pretty near: or else it may be left to dry
spontaneously. All this is best done in the evening by candle-
light : the paper, so far prepared, is called iodized paper, because
1t has a uniform pale-yellow coating of iodide of silver. It is
scarcely sensitive to light, but nevertheless it ought to be kept
in a portfolio or drawer until wanted for use. It may be kept
for any length of time without spoiling or undergoing any change,
if protected from sunshine. When the paper is rcquiru(.l for use,
take a sheet of it, and wash it with a liquid prepared in the
foHowing‘ manner ;—

Dissolve 100 grains of erystallised nitrate of silver in two
ounces of distilled water; add to this solution one-sixth of its
volume of strong acetic acid. Let this be called mixture A.

Make a saturated solution of crystallised gallic acid in cold dis-
tilled water, The quantity dissolved is very small. Call this
solution B,

Mix together the liquids A and B in equal volumes, but only
a small quantity of them at a time, because the mixture does not
keep long without spoiling. This mixture Mr. Talbot calls the
gallo-nitrate of silver. This solution must be washed over the
iodized paper on the side marked, and being allowed to remain
upon it for half a minute, it must be dipped into water, and then
lightly dried with blotting-paper. This operation in particular
requires the fotal exclusion of daylight ; and although the paper
thus prepared has been found to keep for two or three months,
1t 1 advisable to use it within afew hours, as it is often rendered
useless by spontaneous change in the dark.

Paper thus prepared is exquisitely sensitive to light ; an expo-
sure of less than a second to diffused daylight being quite
sufficient to set up the process of change. 'If a piece of this
paper 18 partly covered, and the other exposed to daylight for
the briefest possible period of time, a \'cl'y decided impression
will be made. This impression is latent and invisible. If, how-
ever, the paper be placed aside in the dark, it will gradually
develop itself ; or it may be brought out immediately by being
washed over with the gallo-nitrate of silver, and held at a short
distance from the fire, by which the exposed portions become
brown, the covered parts remaining of their original colour. The
pictures being thus procured, are to be fixed by washing in clean
water, and lightly drying between blotting paper, after which
they are to be washed over with a solution of bromide of potas-
sium, containing 100 grains of that salt, dissolved in eight or ten
ounces of water ; after a minute or two, it is again to be dipped
mto water, and then finally dried.
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Such was, in all its main features, the description given by
Mz, Talbot in his specification of his process for producing the
Calotype, or beautiful picture (as the term signifies) : he in a
second patent included the points stated in the next section.

SecrroNy ITT.—IvmprOVEMENTS IN CALOTYPE.

Such is the term employed by Mr. Talbot, and these im-
provements consist of the following particulars, constituting that
gentleman’s second claim.

1. Removing the yellowish tint-which is occasioned by the
10dide of \xl\m* from the paper, by plunging it into a hot bath of
hyposulphite of soda dissolved in ten times its weight of water,
and heated nearly to the boiling point. The picture should
remain in the bath about ten minutes, and be then washed in
warm water and dried.

Although this has been included by Mr. Talbot in his specifi-
cation, he has clearly no claim t() it, since in February 1840 Sir
John Hom ‘hel published, in his Memoir “ On the Chemical
Action of the Rays of the Solar Spectrum,” a process of fixing
with the 4ot hy poxu]phm‘ of soda.

After undergoing the operation of fixing, the picture is placed
upon a hot iron, and wax melted into the pores of the paper to
increase its h"m\p.n'(\n(v

2. The ea utvpu paper is rendered more \(‘11\111\0 by placing a
warm iron behind in the camera whilst the light is acting upon it

3. The preparation of io-gallic paper, which is snnplx Wi l\]]] ey
a sheet of iodized paper with gallic acid. In this state it w ill
keep in a portfolio, and is rendered sensitive to light by washing
it over with a solution of nitrate of silver.

4. Todized paper is \\':1\'110(1 with a mixture of twenty-six parts
of a saturated solution of qnllw ac ul tu one part of the solution
of nitrate of silver ordinarily used. It can then be dried without
fear of spoiling, may be kept a littlc time, and used without
furHu\l‘ preparation.

The improvement of photographic drawings by exposing
them twice the usual time to the action of sunlight. The shadows
are thus rendered too dark, and the lights are not sufficiently
white. The dr: rawing is then washed, and |)lun"ml into a bath of
iodide of put.h\mm of the strength of 500 grains to each pint
of water, and allowed to remain in it for one or two minutes,
which makes the pictures bunhtu, and its lichts assume a ])«llb-
yellow tint. After this, it is washed, and immersed in a hot bath
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of hyposulphite of soda until the pale-yellow tint is removed,
and the lights remain quite white. The pictures thus finished
have a pleasing and peculiar effect.

6. The appearance of photographic pictures is improved by
waxing them, and placing white or coloured paper behind them.

7. Enlarged copies of Daguerreotypes and calotypes can be
obtained by throwing magnified images of them, by means of
lenses, upon calotype paper.

8. Photographic printing. A few pages of letterpress are
printed on one side only of a sheet of paper, which is waxed if
ﬂlought necessary, and the letters are cut out and sorted ; then,
in order to compose a new page, a sheet of white paper is ruled
with straight lines, and the words are formed by cementing the
separate letters in their proper order along the lines. A nega-
tive photographic copy is then taken, having white letters on a
black ground; this is fixed, and any number of positive copies
can be obtained. Another method proposed by the patentee is
to take a copy by the camera obscura from large letters painted
on a white board.

_9. Photographic publication. This claim of the patentee con-
sists in making, first, good negative drawings on papers prepared
with salt and ammonio-nitrate of silver; secondly, fixing them
by the process above described ; thirdly, the formation of positive
drawings from the negative copy, and fixing.

These claims are taken from the specification as published in
the Repertory of Patent Inventions.

Snorron I'V.—Picrures oN PoRCELAIN TABLETS.

A third patent has been obtained by Mr. Talbot, mainly in-
volving the use of porcelain as a substitute for glass, and con-
tains some useful facts noticed by Mr. Malone. ;

The first part of the patentee’s invention consists in the use of
blates of'unglazed porcelain, to receive the photographic image.
A plate intended for photographic purposes should be made of the
finest materials employed by the manufacturers of porcelain ; it
should also be flat, very thin, and semi-transparent ; if too thin, so
that there would be a chance of breaking, it may be attached by
means of cement to a piece of glass, to give it strength. The sub-
Stance of the plate should be slightly porous, so as to enable it to
imbibe and retain a sufficient quantity of the chemical solutions
employed. To prepare the plate for use, it 18 first required to give
1t & coating of albumen, or white of eggs, laid on very evenly,
and then gently dried at a fire. According as the plate is more
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or less porous, it requires more or less of the albuminous coating;
it is best to employ a very close-grained porcelain, which requires
but little white of egg. The prepared plate may be made sensi-
tive to licht in the same way in which a sheet of paper is
rendered sensitive; and we generally find the same methods ap-
plicable for photographic pictures on paper, applicable to those
on porcelain plates, and one of the processes employed by the
patentee is nearly the same as that patented by Mr. Talbot in
1841. The prepared plate is dipped into a solution of nitrate
of silver, made by dissolving twenty-five grains of nitrate in one
ounce of water: or the solution is spread over the plate uni-
formly with a brush ; the plate is then d ied, afterwards dipped
into a solution of iodide of potassium, of the strength of about
twenty-five grains of iodide to one ounce of water, again dried,
and the surface rubbed clean and smooth with cotton. The
plate is now of a pale-yellow colour, owing to the formation on
tts surface of iodide of silver. The plate, prepared as above
directed, may be kept in this state until required, when it is to
be rendered sensitive to light by washing it over with a solution
of gallo-nitrate of silver, then placed in the camera ; and the image
obtaied is to be rendered visible, and sufficiently strengthened,
by another washing of the same liquid, aided by gentle warmth.
The negative picture thus obtained is fixed by washing it with
water, then with bromide of potassium, or, what is still better,

hyposulphite of soda, and again several times in water. The
plate of porcelain being semi-transparent, positive pictures can
be obtained from the above-mentioned negative ones l).\" (-,um'ing
them in a copying-frame.

The picture obtained on porcelain can be altered or modified
in appearance by the application of a strong heat, a process not
taken on paper. With respect to this part

applicable to pictures
of their invention, the patentees claim :—* The obtaining by
means of a camera, or copying-frame, photographic images or

pictures upon slabs or plates of porcelain.”” The second part
relates to the process which has been discovered and improved
upon by Mr. Malone, who is associated with Mr. Fox Talbot in
the patent. “The p;xtvmw,\" improvement is & method of ob-
taining more complete fixation of photographie pictures on paper.
For this purpose, the print, after undergoing 'i.ln‘ usual fixing
process, 18 dipped into 2 boiling solution of strong caustic
potash, which changes the colour of the print, and usually, after
a certain time, acquires something of a greenish tint, which
indicates that the process is terminated.

The pictureis then well washed and dried, and if the tint ac-
(1ni1'otl by it 1s not [)h‘:minq to the eye, & slight exposure to the

vapours of sulphuretted hydrogen will restore toit an agreeable
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brown or sepia tint. Under this treatment the picture dimi-
nishes in size, insomuch that if it were previously cut in two,
and one part submitted to the potash process, and the other
not, the two halves, when afterwards put together, would be
found not to correspond. The advantages of this process for re-
moving any iodine which, even after fixing with the hyposulphite,
remains in the paper, is great, and it will tend much to preserve
these beautiful transcripts of nature. The patentee then claims
as an improvement the use of varnished paper, or other trans-
parent paper, impervious to water, as a substitute for glass, in
certain circumstances, to support a film of albumen for photo-
grtaphic purposes. A sheet of writing-paper is brushed over
with several coats of varnish on each side: it thus becomes
extremely transparent. It is then brushed over on one side
Wl_ﬂl albumen, or a mixture of albumen and gelatine, and
d_rl.ed, This film of albumen is capable of being rendered sen-
sitive to light by exposing it to the vapour of iodine, and by
ollowing the rest of the process indicated in the preceding
section of this spm'iﬁcuti()n; The advantages of using varnished
or oil paper do not consist in any superiority of the images over
th9se obtained upon glass, but in the greater convenience of
usimg paper than glass in cases where a large number of pictures
1ave to be made and carried about for considerable distances :

98_1(103 this, there is a well-known kind of photographic pictures
8lving panoramic views of scenery, which are produced upon a
curved surface by a movement of the object-glass of the camera.
‘o thg production of these images glass is hardly applicable,
Since it cannot be readily bent to the required curve and again
straightened ; but the case is met by employing tale, varnished
paper, oiled paper, &e. instead of glass. It will be seen that
the varnished paper acts as a support to the film of albumen or
gekxtl.no, which is the surface on which the light acts, and forms
the picture. The next improvement consists in forming photo-
g‘t‘ztplnc pictures or images on the surfaces of polished steel plates.
“or this purpose, one part (by measure) of a saturated solution
of iodide of potassium 18 mixed with 200 parts of albumen, and
Spread as evenly as possible upon the surface of a steel plate,
and dried by the heat of a gentle fire. The plate is then taken,
and, whilst still warm, is washed over with an aleoholic solution
Of gallo-nitrate of silver, of moderate strength. It then becomes
Very sensitive, and easily receives a photographicimage. If the
Plate be cold, the sensibility is considerably lower. The image
obtained is fixed by \\':LHh{HQ; with hyposulphite of soda, and

nnll‘\.r with water. The print adheres to the steel with much
tuuaclty, and forms a process very useful to engravers. With
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respect to this part of the invention, the patentee claims the
production of a photographic image upon a plate of steel. Upon
a careful examination of this patent, it will be evident that the
substitution of porcelain for glass, with very doubtful advantage,
constitutes its only real novelty, excepting the process of using
potash above described by Mr. Malone. The 1mages on oiled
paper are said to be exceedingly good, and this may prove to be
a valuable suggestion, of which however we had a modification
already in the waxed paper.

SecrioN V.—INSTANTANEOUS PROCESS.
The last invention and patent of Mr. Fox Talbot possesses many
peculiarities, and as the results are of a remarkable character,
it is important that the process should be given uncurtailed in its
main particulars. The following deseription must be regarded
as an abstract of Mr. Talbot’s communication to the Aéieneum,
Dec. 6, 1851. An experiment was tried in June, at the Royal
Tnstitution, in which an instantaneous image was produced ; but
as the process was the subject of another patent it was not pub-
lished until the above date. The experiment in question was
that of obtaining a photographic copy of a printed paper fastened
to a wheel, which was made to revolve as rapidly as possible, by
illuminating it for a moment by the light obtained from the
discharge of a Leyden battery : the bill was faithfully printed, not
even a letter being indistinet.

A glass plate is employed, and Mr. Talbot thus directs that
it should be prepared.

1. Take the most liquid portion of the white of an egg, re-
jecting the rest. Mix it with an equal quantity of water. Spread
it very evenly upon a plate of glass, and dry it at the fire.
A strong heat may be used without injuring the plate. The
film of dried albumen ought to be uniform and nearly invisible.

2. To an aqueous solution of nitrate of silyer add a conside-
rable quantity of aleohol, so that an ounce of the mixture may
contain three grains of the nitrate. I have tried various pro-
portions, from one to six grains, but perhaps three grains answer
best. More experiments are here required, since the results
are much influenced by this part of the process.

3. Dip the plate into this solution, and then let it dry spon-
taneously. Faint prismatic colours will then be seen upon the
plate. 1t is important to remark, that the nitrate of silver
appears to form a true chemical combination with the albumen,
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rendering it much harder, and insoluble in liquids which dis-
solved it previously.

4. Wash with distilled water to remove any supcr(luous por-
tion of the nitrate of silyer. Then give the plate a sccm}gl
coating of albumen similar to the first, but in drying m'md.
heating it too much, which would cause a commencement of
decomposition of the silver,

5. To an aqueous solution of proto-iodide of iron add firs¢ an
equal volume of acetic acid, and then ten volumes of aleohol.
Allow the mixture to repose two or three days. At the end of
that time it will have changed colour, and the odour of acetic
acid as well as that of aleohol will have disappeared, and the
liquid will have acquired a peculiar but agreeable vinous odour.
It is in this state that I prefer to employ it.

6. Into the iodide thus prepared and modified the plate is
dipped for a few seconds. All these operations may be per-
formed by moderate daylight, avoiding, however, the direct solar
ays.

7. A solution is made of nitrate of silver, containing about
70 grains to one ounce of water. To three parts of this add two
of acetic acid. Then, if the prepared plate is rapidly dipped
once or twice into this solution, it acquires a very great degree
of sensibility, and it ought then to be placed in the camera
without much delay. '

8. The plate is withdrawn from the cam ora, and in order to
bl‘ing out the image it is dipped info a solution of protosulphate
01: iron, containing one part of the saturated solution diluted
with two or three parts of water. The image appears very
rapidly.

9. Having washed the plate with water it is now placed in a
solution of hyposulphite of soda, which in one minute causes the
image to brighten up exceedingly, by removing a kind of veil
which previously covered it.

10. The plate is then washed with distilled water, and the
process is terminated. In order, however, to guard against
future accidents, it is well to give the picture another coating
of albumen and of varnish. ol

“ These operations may appear long in the (h‘s(':m])tum, but
“l(‘}' are rapidly enough executed after a little practice. In the
process which I have now described, I trust that I have effected
a harmonious combination of several previously ascertained and
valuable facts, especially of the photographic property of iodide
of wron, which was 14,’1"‘.'/"()1'(,‘/'4"// ('/j/ Dr. Woods, of I
Ireland 5 and that of sulphate of iron, for which science is in-
debted ¢o the 7-¢-se(},--c/[('.;- of Mr. Kobert Hunt. In the true
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adjustment of the proportions, and in the mode of operation,
lies the difficulty of these investigations, since it is possible, by
adopting other proportions and manipulations not very greatly
differing from the above, and which a careless reader might
vonsider to be the same, not only to fail in obtaining the highly
exalbed sensibility which is desirable in this process, but actually
to obtain scarcely any photographic result at all.”

Mr. Talbot proposed the name of dmphitype, or doubtful
image, for these pictures. This name had, however, been
adopted previously, at Mr. Talbot’s recommendation, by Sir John
Herschel, and in the Collodion processes, to be by and by de-
scribed, we have similar phenomena, to which the name applies
with equal force.

It is not improbable but the high degree of sensibility which
is certainly obtained in this process, is rather due to the forma-
tion of an iodide of ethyle in the mixture, than to the com-
bination, as Mr. Talbot supposes, of the proto-iodide and the
proto-sulphate of iron. My own researches convince me that
we should seek for the highest degrees of sensibility amidst the
numerous combinations of the ethyle and methyle compounds
with the metallic oxides.




CHAPTER 1IV.
DAGUERREOTYPE—THE DISCOVERY OF M. DAGUERRE.
Seerion I — Tyg Orre¢iNaL ProcESS oF DAGUERRE.

I7 has been already stated that Niepce and Daguerre having

y accident discovered they were prosecuting experiments of
the same kind, entered into a partnership, On the 5th Deec.
1829, N lepce communicated to Daguerre the particulars of the
process employed by him, which has been already described
(Chap. IT), under the term Hurroerapmy. Niepce died in
July 1333, but he has left some letters which clearly show that
he had been a most industrious investigator. One extract
appears of particular importance :— repeat it, sir,” he says,
“I do not see that we can hope to derive any advantage from
this process (the use of diodine) more than from any other
method which depends upon the use of metallic oxides, &e.”
Again, he says, “a decoction of Thlaspi (Shepherd’s purse),
fl_lmos of' phosphorus, and particularly of sulphur, as acting on
silver in the same way as iodine, and caloric, produce the same
effects by oxidising the metal, for from this cause proceeded in
all these instances their eztreme sensibility to light.”  After the
death of M, N icéphore N iepce, a new agreement was entered
into between his son M. Isidore N iepce and Daguerre, that
they should pursue their investigations in common, and share the
profits whatever they might eventually prove to be.

The discovery of Daguerre was reported to the world early in
January, 1839 ; but the process by which his beautiful pictures
Wwere produced was not made known until the J uly following,
after a hill wasg passed securing to himself a pension for lifs
of 6,000 francs, and to M. Isidore Niepce, the son of M. Niepce
above mentioned, a pension for life of 4,000 franes, with one half
In reversion to their widows. It is to be regretted, that after
the French ¢ overnment had thus liberally purchased the secret
of the process of the Daguerreotype, for “ ¢he glory of endowing
the worlq of science and of art with one of the most surprising
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discoveries that honour their native land,”’ on the argument that
“the invention did not admit of being secured by patent, for as
soon as published all might avail themselves of its advantages,”’
that it should have been guarded by a patent right in
England, which has, however, nearly run 1ts course.

F'rom the ]n'hn:n:\' im]mr(:\m'v of this very beautiful branch of
the photographic art, I shall devote some space to a description
of the original process, reserving for the division devoted to the
manipulatory details the description of each improvement which
has been published, having any practical advantage, either by
lessening the labour required, or reducing the expense.

The pictures of the daguerreotype are executed upon thin
sheets of silver plated on copper. Although the copper serves
principally to support the silver foil, the combination of the
two metals appears to tend to the perfection of the effect. 1t
is essential that the silver should be ve ry pure. The thickness
of the copper should be sufficient to maintain perfect flatness,
and a smooth surf: y not be distorted
by any warping or unevenness. Unnecessary thickness is to
be avoided on account of the weight.

The process is divided by Daguerre into five operations.
first consists in cleaning
receiving the sensiti
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ace ; so thav the images n

I'he
nd polishing the plate, to fit it for
itive coating on which licht forms the picture.
The second is the formation of the sensitive 7o

uret of silver over
the face of the tablet. The third is the adjusting of the plate in

the camera obscura,
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mencing from the centre. When the plate is well polished,
it must be cleaned by pu\\'dcriug it all over with pumice, and
then rubbing it with dry cot- ©

ton, always rounding’ and [
crossing the strokes, it being |
impossible to obtain a true i ! o
surface by any other motion |
of the hand. The surface of I
the plate is now rubbed all s' |
over with a pledget of cotton,
slightly wetted with the di-
luted nitric acid. Frequently
eh:mgc the cotton, and keep
rubbing briskly, that the acid
may be equally diffused over
the silver, ag, if it is permitted
o run into drops, it stains the
table. Tt will be seen when
the acid has been properly diffused, from the appearance of a
thin film equally spread over the surface. It is then to be
cleaned off with a little pumice and dry cotton.

The plate is now placed on the wire frame—the silver upwards,
and the spirit lamp held in the hand, and moved about below it,
80 that the flame plays upon the copper. This is continued for
five minutes, when a white coating is formed all over the surface
of the silver ; the lamp is then withdrawn. A charcoal fire may
be used instead of the lamp. The plate is now cooled suddenly,
by placing it on a mass of metal, or a stone floor. When per-
fectly cold, it is again polished with dry cotton and pumice. It
18 necessary that acid be again applied two or three times, in
the manner before directed, the dry pumice being powdered over
the plate each time, and polished off gently with dry cotton.
Care must be taken not to breathe upon the plate, or touch it
with the fingers, for the slightest stain upon the surface will be
a defect in the drawing. Tt ig indispen- -
sable that the last operation with the acid
be performed immediately before it is in-
tended for use. Let every particle of dust
be removed, by cleaning all the edges, and
the back also, with cotton. After the first
polishing, the plate ¢ is fixed on a board

by means of four fillets, 8 B B B, of plated P,
copper. To each of these are soldered two #
small projecting pieces, which hold the 8.

tablet near the corners ; and the whole is retained in a proper
Pposition by means of screws, as represented at D p » .
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Second Operation.—It is necessary for this operation, whiclh
is really the most important of all, that a box, similar to figs. 4
and 5, be provided. Figure 4
represents a section, supposed
to pass down the middle of the
apparatus by the line A B in
fig. 5, which represents the box
as seen from above. ¢ isa small
lid which accurately fits the in-
terior, and divides the boxes into
two chambers. It is kept con-
stantly in its place when the
box is not in use; the purpose
of it being to concentrate the
rapour of the iodine, that it may
act more readily upon the plate
when it is exposed to it. D is
the little capsule in which the
the iodine is placed, which is covered with the ring, s, upon
which is stretched a piece of fine gauze, by which the particles

s of iodine are prevented
from rising and staining
the plate, while the va-
pour, of course, passes
freely through it. = is
the board with the plate
attached, which rests on
the four smaller pro-
jecting pieces, v, fig.5.
& is the lid of the box,
which is kept closed, ex-
cept when the plate is
removed or inserted. 1 represents the supports for the cover ¢.
%, tapering sides all round, forming a funnel-shaped box within.

To prepare the plate :—The cover ¢, being taken out, the cup,
D, is charged with a sufficient quantity of iodine, broken mtlo
small pieces, and covered with the gauze, 7. The b_o:n:(l, B, 18
now, with the plate attached, placed face downwards, in its pro-
per position, and the box carefully closed. :

In this position the plate remains until the vapour of the
iodine has produced a definite golden yellow colour, nothing
more nor less.!  If the operation is prolonged beyond the point

) Crome, N § M- J— |

(%13

! If a piece of iodine is placed on a silver tablet, it will speedily be sur-
rounded with coloured rings: these being the colours of thin films, as
described by Sir Tsaac Newton. Close examination will show the formation
of two yellow rings, one within and the other without the series. If we cover
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&b which this effect is produced, a violet colour is assumed,
which is much less sensitive to light ; and if the yellow coating
is too pale, the picture produced will prove very faint in all its
parts.  The time for this cannot be fixed, as it depends entirely
on the temperature of the surrounding air. No artificial heat
must be applied, unless in the case of elevating the temperature
of an apartment in which the operation may be going on. It is
also important that the temperature of the inside of the hox
should be the same as it is without, as otherwise a deposition of
moisture is liable to take place over the surface of the plate. It
is well to leave a portion of iodine always in the box ; for, as itis
slowly vaporized, it is absorbed by the wood, and when required
it is given out over the more extended surface more equally, and
with greater rapidity.

As, according to the season of the year, the time for pro-
ducing the required effect may vary from five minutes to half
an hour, or more, it is necessary, from time to time, to inspect
the plate. This is also necessary, to see if the iodine is acting
equally on every part of the silver, as it sometimes happens that
the colour is sooner produced on one side than on the other,
and the plate, when such is the case, must be turned one quarter
round. The plate must be inspected in a darkened room, to
which a faint light is admitted in some indirect way, as by a
door a little open. The board being lifted from the box with
both hands, the operator turning the plate towards him rapidly,
observes the colour. If too pale, it must be returned to the
box; but if it has assumed the violet colour it is useless, and the
whole process must be again gone through.

From deseription, this operation may appear very difficult ;
but with a little practice the precise interval necessary to pro-

h“i‘

|

2}10 half of the circle with a card, and expose the other part to light, the
e“{gs will be found to change colour, the outer and the inner yellow dark-
g the most readily, and to an equal shade; thus proving the advantage
of obtaining this yellow tone.
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duce the best effect is pretty easily guessed at. When the
proper yellow colour is produced, the plate must be put into a
frame, which fits the camera obscura, and the doors are instantly

i closed upon it, to prevent the access of light. The figures
3| represent this frame, fig. 6, with the doors, B B, closed on the
. plate; and fig. 7, with the doors opened by the half circles,
. A A. DD are stops by which the doors are fastened until the

moment when the plate is required for use. The third operation

should, if possible, immediately succeed the second : the longest

interval between them should not exceed an hour, as the iodine

| and silver lose their requisite photogenic properties.! It is

: necessary to observe, that the iodine ought never to be touched

‘ f ' with the fingers, as we are very liable to injure the plate by
' touching 1t with the hands thus stained.

Thira Operation.—The third operation is the fixing of the

E | plate at the proper focal distance from the lens of the camera

’ obscura, and placing the camera itself in the right position for

taking the view we desire. Fig. 8 isa perpendicular section,

lengthwise, of Daguerre’s camera. A is a ground glass by which

4 &

.\1?‘ "‘i

b /

| -

b E

H /

Br g1 1 4]
Wy 8.

the focus is adjusted; it is then removed, and the photographic
plate substituted, as in ¢, fig. 9. B is a mirvor for observing
the effects of objects, and selecting the best points of view.
It is inclined at an angle of 45° by means of the support, L.
To adjust the focus, the mirror is lowered, and the piece of
ground glass, A, used. The focus is easily adjusted by sliding
the box, b, out or in, as represented in the plate. When the
4 focus is adjusted, it is retained inits place by means of the screw,
B | 1. The object glass, 7, is achromatic and pm‘is(‘npiv; its diameter
is about one inch, and its focal distance rather more than four-

k| ! This is contrary to the experience of the author of this volume; and
Dr. Draper, of New York, states that he has found the plates improve by
keeping a few hours before they are used ; and M. Claudet states, that even
after a day or two the sensibility of the plates is not impaired.
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teen inches. M, is a stop a shorb distance from the lens, the
object of which is to cut off all those rays of light which do not
come directly from the object to which the camera is directed.
This instrument reverses the objects ; that which is to the right
in nature being to the left in the photograph. This can be
remedied by using a mirror outside, as k7, in figure 9. This
arrangement, however, reduces the quantity of light, and
increases the time of the operation one-third. 1t will, of course,
be adopted only when there is time to spare. After having
placed the camera in front of the landscape, or any object of
which we desire the rcpr(‘svntntion, our first attention must be
to adjust the plate at such a distance from the lens, that a neat
and sharply defined picture is N
produced. This is, of course, N
done by the obscured glass. The
adjustment being satisfactorily
made, the glass is removed, ——
and its place supplied by the |
frame containing the prepared 1{
plate, and the whole secured by |
the screws. The doors are now l
opened by means of the half |\
circles, and the plate exposed to '
receive the picture. The length
of time necessary for the pro-
duction of the best effect, vary-
ing with the quantity of light, is
a matter which requires the ex-
ercise of considerable judgment,
Particularly as no impression is
visible upon the tablet when it | z
18 withdrawn from the camera. J ,

At Paris this varies from three | S e TN I
f)_O thirty minutes. The most 9.

favourable time is from seven to three o’clock. A drawing
which, in the months of June and July, may be taken in three
or four minutes, will require five or six in May or August, seven
or eight in April and September, and so on, according to the
season. Objects in shadow, even during the brightest weather,
will require twenty minutes to be correctly delineated. From
V}'hat has been stabed, it will be evident that it is impossible to
fix, with any precision, the exact length of time necessary to
obtain photographic designs ; but by practice we soon learn to
Cal_cuhtt(s the required time with considerable correctness. The
latitude is, of course, a fixed element in this calculation. In the




——

42 HISTORY OF PHOTOGRAPIIY,
sunny climes of Ttaly and souther
be obtained much more promptly than in the uncertain clime of
Great Britain. Tt ig very important that the time necessar
not exceeded,—prolonged solar
ening the plate, and this dest;
If the operator has faile
diately commence with
trial by the first, he will
graph.

Fourth @peration.—The
is represented by fig. 10.

n France, these designs mdy'

y is
ization has the effect of black-
oys the clearness of the design.
d in his first experiment, let him imme-
another plate ; correcting the second
seldom fail to produce a good photo-

apparatus required in this operation
A, is the lid of the box; B, a black
board with grooves to receive the plate; c, cup containing ¢
little mercury, s, D, spirit lamp; w, thermometer ; @, glass
through which to inspect the operation ; m, tablet as removed
from the camera; 1. stand for
the spirit lamp. All the in-
terior of this apparatus should
be covered with hard black
varnish. The board and the
affixed plate being withdrawn
from the camera, ave placed at
an angle of about 45° within
this box—the tablet with the
picture downwards, so that it
may be seen through the glass
6. The box being carefully
closed, the spirit lamp is to be
lighted and placed under the
cup containing the mercury,
The heat is to be applied until
the thermometer, the bulb of
which is covered with the mer-
cury, indicates a temperature
of 60° Centigrade, (140° Fahr,)
The lamp is then withd awWn,
and if the thermometer has
10. risen rapidly, it will continue
to rise without the aid of the lamp ; but the elevation ought
not to be allowed to exceed 75° Cent. (167° Fahr.) .
After a few minutes, the image of nature impressed, but til]
now invisible, on the plate, begins to appear; the npurnt})r
assures himself of the progress of this ([(‘\'(‘]()])Ill(‘ll.i by examin-
ing the picture through the glass, @, by a taper, 1‘211\'111“4.“{1“«‘ that
the rays do not fall too strongly on the V])l:ltc, ill_l(] mjure the
nascent images. The operation is continued till the thep-

R -
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ometer sinks to 45° Cent. (113° Tahr) When the objects
have been stron gly illuminated, or when the plate has been kept
in the camera too long, it will be found that this operation is
completed before the thermometer has fallen to
55° Cent. (131° Fahr.) This is, however, always
known by observing the sketch through the
glass.

After each operation the apparatus is care-
fully cleaned in every part, and in particular the
strips of metal which hold the plate are well
rubbed with pumice and water, to remove the
adhering mercury and iodine. The plate may
now be deposited in the grooved box, (fig. 11),
in which it may be kept, excluded from the light,
until it is convenient to perform the last fixing
operation.

Fifth operation.—This process has for its object the removal
of the iodine from the plate of silver, which prevents the further
action of the light.

A saturated solution of common salt may be used for this
purpose, but it does not answer nearly 8o well as a weak solu-
tion of the hyposulphite of soda. In the first place, the plate is
to be placed in a trough of water, plunging and withdrawing it
immediately ; it is then to be plunged nto one of the above
saline solutions, which would act upon the drawing if it was not
previously hardened by washing in water.

Mo assist the effect of the saline washes, the plate must be
moved to and fro, which is best done by passing & wire beneath
the plate. 'When the yellow eolour has quite disappeared, the
plate is lifted out, great care being taken that the impression is
not touched, and it is again plunged into water. A vessel of
warm distilled water, or very pure rain-water boiled and cooled,
being provided, the plate is fixed on an inclined plane, and the
water is poured in a continuous stream over the picture. The
drops of water which may remain upon the plate must be re-
moved by forcibly blowing upon it, for otherwise, in drying, they
would leave stains on the drawings. This finishes the drawing,
and it only remains to preserve the silver from tarnishing and
from dust.

The shadows in the daguerreotype pictures are represented
by ﬂle polished surface of the silver, and the lights by the ad-
hel‘lllg mercury, which will not bear the slightest rubbing. To
Preserve these sketches, they must be placed in cases of paste-
board, with a glass over them, and then framed in wood. They
are now unalterable by the sun’s light.
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The same plate may be employed for many successive trials,
. . = i | B '

provided the silver be nof polished through to the copper. It

1§ very important, after each trial, that the mercury be removed

immediately by polishing with pumice-powder and oil. If this

be neglected, the mercury finally adheres to the silver

. ) 1l , and good
drawings cannot be obtained if t

his amalgam is present.

SECTION II, — IMPROVEMENTS IN DAGUERREOTY PR,

It was announced that the inventor of tl

1e dug‘lu*rrouﬁypo had
succeeded in improving the sensibility o

f his plates to such an
extent as to render an instantaneous exposure sufficient for the
production of the best effects ; consequently, securing faithful
tmpressions of moving objects. In a communication with which
L was favoured from M. Daguerre, he said,—“Though the
principle of my new discovery is certain, I am determinod not
to publish it before I have succeeded in making the execution
of it as to every body as it is to myself. T have announced
it immediately at the Royal Academy of Paris, merely to
date, and to ascertain my

take

right to the priority of the invention.

By means of that new process, it shall be possible to fix the
wnages of objects in motion, such as public ceremonies, market-
places covered with people, cattle, §e.—the effect being instan-
taneous.”

In 1844, M. Daguerre, in a letter to M. A rago, published thig
process; but it proved so complex in its nmuipulzlt,m‘y details,
and so very uncertain, that it has not been adopted.
however, curious, and involves the use of some agents not
ordinarily employed, it is thought advisable to include it within
this volume. We quote from the Comptes Rendus for April
1844 ;. —

“You have been kind enough to announce to the ;\(‘:uh‘my
that T had arrived, by a series of experiments, at recognising in
a certain manner that, in the present state of my process, the
layer sensible to light being too thin, could not furnish all the
gradation of tints necessary for reproducing nature with relief
and firmness; indeed. although
are not deficient in purity,
much to bhe
relief.!

As it is,

the proofs hitherto obtained
they leave, with a few exceptions,
desired with relation to general effect and

! On the plate cleaned by means of the layer of water, as T have
out, very fine Impressions are very
wanting in relief, on account of the

pointed
rapidly obtained, but which are also
thinness of the sensible layer,
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“Tt is by superposing on the plate several metals, reducing
them to powder by friction, and by acidulating the empty spaces
which the molecules leave, that T have been enabled to develope
galvanic actions which permit the employment of a much thicker
layer of iodide, without having to fear, during the operation of
light in the camera obscura, the influence of the liberated
iodine.

“The new combination which I employ, and which is com-
posed of several metallic iodides, has the advantage of giving a
sensible layer capable of receiving impressions simultaneously
by all the degrees of tone, and I thus obtain, in a very short
space of time, the representation of objects vividly enlightened
with demi-tints, all of which retain, as in nature, their trans-
parency and their relative value.

“ By adding gold to the metals which I first used, I am enabled
to avoid the great difficulty which the use of bromine, as an
accelerating substance, presented. It is known that only very
experienced persons could employ bromine with success, and that
tlu.‘_\' were able to obtain the maximum of sensibility only by
chance, since it is impossible to determine this point very pre-
cisl‘ly, and since immediately beyond it the bromine attacks the
silver, and is opposed to the formation of the image.!

“With my new means, the layer of iodine is always saturated
with bromine, since the plate may, without inconvenience, be
left exposed to the vapour of this substance for at least half the
Necessary time; for the application of the layer of gold is op-
'posvd to the formation of what is called the veil of bromine.
This facility must not, however, be abused; for the layer of
gold, ])ving' very thin, might be attacked, especially if too much
polished.? ~ The process which I am about to give may, perhaps,
be found rather complicated; but, notwithstanding my desire to
Simplify it as much as possible, I have been led, on the contrary,
by the results of my experiment, to multiply the substances em-
ployed, all of which play an important part in the whole process.
I vegard them all as necessary for obtaining a complete result,
which must be the case, since I have only gradually arrived at

! Every one knows that the dry vapour of bromine is more favourable
t.]lzm that which is obtained by means of a solution of bromine in water ;
for the latter has the inconvenience of carrying with it moisture which con-
fiehsos on the surface of the plate. The employment of the oil, which I
indicate further on, neutralises this effect, and gives to the vapour of bromine
diluted with water the same property as that of dry bromine.—7%ese notes
are Daguerres.

% This is so true, that if an impression be made on a plate which has been
ﬁ.Xcd several times, it may be exposed to the vapour of bromine as many
times more than the necessary time it has received 1 f 8

ved lay of gold.
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discovering the properties of these different metals, one of
which aids in promptitude, the other in the vigour of the im-
pression, &e.!

« From the concurrence of these substances arises a power
which neutralises all the unknown effects which so often oppose
the formation of the image.” I think, besides, that Science and
Art should not be interrupted by the consideration of a more
or less long manipulation; we should be contented to obtain
beautiful results at this price, especially when the means of
execution are easy. The galvanic preparation of the plate does
not present any difficulty. The operation is divided into two
principal parts: the first, which is the longest, may be made
long time previously, and may be regarded as the completion of
the manufacture of the plate. This operation, being once made,
serves indefinitely ; and, without recommencing it, a great nums-
ber of impressions may be made on the same plate. The new
substances employed are:—Aqueous solution of bichloride of
mercury : Solution of cyanide of mercury ; White oil of petro-
leum. acidulated with nitric acid: Solution of chlorine of gold
and platinum. These are prepared as follows :—

“ Aqueous Solution of Bichloride of Mercury.—S grains of
bichloride of mercury in 10,000 grains of distilled water.

“ golution of Cyanide of Mercury.—A flask of distilled water
is saturated with cyanide of mercury, and a certain quantity
is decanted, which is diluted with an equal quantity of dis.
tilled water.

« pcidulated White 0il of Petroleum.’—This oil is acidulated
by mixing with it one-tenth of pure nitric acid, leaving it for at
least 48 hours, occasionally agitating the flask. The oil which is
acidulated, and which then powerfully reddens litmus paper,

U1 will only observe that the employment of all the metals which I
indicate further on is indispensable ; but the mode of applying them may
be varied.

2For, by multiplying these elements as in a pile, this power is augs
mented, and we are thus enabled to make the most indolent radiations act in
the same time ; such as those of green and red.

3 The most suitable oil of petroleum is of a greenish yellow tint, and
takes, at different angles, azure reflections.

I have given the preference to this oil over the fixed oils, l_)t‘ﬂlllﬂ(' it always
remains limpid, although strongly acidulated. My object in employing an
acidulated oil is to reduce the metals to powder, and to retain this powder
on the surface of the plate, at the same time giving greater thickness to the
layer by its unctuous properties ; for the naphtha which results from the
distillation of this oil does not produce the same effect, because, being too
fluid, it carries away the powder of the metals. It is for the same reason
that I have lately recommended the employment of essence of lavender
rather than that of essence of turpentine.



IMPROVEMENTS IN DAGUERREOTYPE, 47

is decanted. It is also a little coloured, but remains very
limpid.

“ Solution of Chloride of Gold and Platinum.—In order not

to multiply the solutions, I take the ordinary chloride of gold,
used for fixing the impressions, and which is composed of
15 grains of chloride of gold, and 50 grains of hyposulphite of
soda, to a quart of distilled water. 'With respect to chloride of
platinum, 4 grains must be dissolved in 3 quarts of distilled
water ; these two solutions are mixed in equal quantities.
. “Firsr PrepARATION OF THE PrATE,—Nor the sake of brevity
I the following description, I will abridge the name of each
substance, Thus, I will say, to designate the aqueous solution
of bichloride of mercury, sublimate ; for the solution of cyanide
of mercury, eyanide ; for the acidulated oil of petroleum, odl ;
for the solution of chloride of gold and platinum, gold and
Platinum ; and for the oxide of iron, rouge only.

“ The plate is first polished with sublimate and tripoli, and
afterwards with rouge,! until a beautiful black is arrived at.
Then, the plate is laid on the horizontal plate, and the solution
of cyanide is poured on it and heated over a lamp, asin fixing an
impression with chloride of gold. The mercury is deposited,
and forms a whitish layer. The plate is allowed to cool alittle,
and, after having poured off the liquid, it is dried by rubbing
with cotton and sprinkling with rouge.

“ It is now necessary to polish the whitish layer deposited by
the mercury. With a piece of cotton steeped in oil and rouge
this layer is rubbed until it becomes of a fine black. In the
last place, it may be rubbed very strongly, but with cotton alone,
m order to render the acidulated layer as thin as possible.
The plate is afterwards placed on the horizontal plane, and
the solution of gold and platinum is poured on. It is heated
n the ordinary manner ; it is then allowed to cool, the liquid is
poured off, and it is dried by gentle friction with cotton.and
rouge. This operation must be performed with care, ,CSPCCI:ﬂly
when the impression is not immediately continued ; for, other-
wise, some lines of liquid would be left on the plate, which it is
difficult to get rid of. After this last friction the plates should

' If T profer, for polishing, rouge to other substances, it is not because T
Tecognise in it a photogenic property, but because it burnishes better, and
ecause it assists in fixing the layer of gold, rendering it less susceptible of
eing removed in scales when heated too much. The galvanic plates, when
there ave neither marbles nor black stains (which sometimes happened origi=
nally) veceive better than others the application of metals, and, consequently,
the chloride of gold adhering to it more firmly, is not removed in scales.
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be only dried, and not polished. This includes the first
preparation of the plate, which may be made a long time pre-

viously.

“ SpcoNp PruparaTioN.—l do not think it fit to allow a
longer interval than twelve hours to intervene between this
operation and iodising the plate. ~ We left the plate with
a deposit of gold and l).“umml In order to polish this
metallic layer, the plate is rubbed with a piece of cotton,
and oil and rouge, until it again becomes black ; and then
with alecohol and cotton only, in order to remove this layer
of rouge as much as possible. The plate is again rubbed
very strongly, and passing several times over the same
places, with cotton impregnated with cyanide. As this
layer dries very promptly, it, might leave on the plate
traces of inequality : in order to avoid thig, the cyanide must
be again ])l«cd <>\'~" it, and, while the plate is still moist,

face of the plate with cotton

we quickly rub over the wl hole sur
imbibed with a little oil, thus mixing these two substances ;
then, with a piece of dry cotton, we rub, in order to unite, and,
at the same, to dry the plate, taking care to remove from the

cotton the parts which are moistened with cyanide and oil.
Finally, as the cotton still leaves traces, the plate is likewise
sprinkled with a h(llv rouge, which is removed by gently
mbl)'n y

\H srwards, ’;‘m‘ |>‘1;mx is again rubbed with cotton impreg-
nated with oil, only 1 such a manner as to make the burnish of
the metal Hm,’n . 1t 18 then \lm“x\!m with rouge, and then very
which carries
er.! Fin H\

of (“).Um in

gently rubbed round, to remove all the roug
with it the st uperabundance of the acidulated 1
it 18 s.‘mnf.;‘]_\' rubbed with a rather firm pled;
order to give the last polish.”
« Tt is not necessary often to remew the ple

imbibed with oil a mnd rouge ; ![\<“\’ mll.ﬁ.,n:tl\ be ki nt free from
dust. I have said above that the first im“‘:n.llm of the plate
may serve indefi nitely ; but it will be comprehen led that the

!‘;' ts of cotton

1: 2 »
gecond must be modifi .1, according to whether we operate on a

plate which has received a fixed or an unfixed impression.
1 This must be done as gently es possible ; for otherwise the rouge would
adhere to the plate, and we
2 In r»;n(“':'l.nw on a M

sneral film.
¢ it has received the first prepa-
y acidulated oil and red oxide, to

ration, it is nee
mani nlate which has recéived a fixed
imy for destroying the stains whic

time may have developed.
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“On the Fixed Impression—The stains left by the washing
water must be removed with rouge and water slightly acidulated
with nitric acid (at 86° Fahr. at this season [April 7], and less
in summer). Afterwards, the plate must be polished with oil
and rouge, in order to remove all traces of the image. The
operation is then continued just as I have described for the
second preparation of the new plate, and beginning with the
employment of alcohol.

“ On the Unfized Impression (but whose sensible layer has
been removed in the ordinary manner).—¥irst, the plate must be
rubbed with alcohol and rouge, in order to remove the traces of
oil which serve for receiving the foregoing impression. We
afterwards proceed as indicated above for the new plate, begin-
ning with the employment of alcohol.

“The summary of the operations will include in the First
Preparation—1. Corrosive sublimate, with tripoli first, and
rouge afterwards, in order to polish the plate: 2. Cyanide of
mercury, heated and dried with cotton and rouge : 3. Acidulated
oil, with rouge for polishing the layer of mercury: 4. Gold and
platinum, heated and dried with cotton and rouge.

“ And in the Second Preparation—5. Acidulated oil, with
rouge, for polishing the layer of gold and platinum : 6. Absolute
alcohol, for removing, as much as possible, the oil and rouge :
7. Cyanide of mercury, employed cold, and rubbed only with
cotton: 8. Oil rubbed very strongly, and equalised in the last
Place with rouge sprinkled on it.

“Then on the Iixed Proof we use—1. Nitric acid at 36° F.
with rouge for removing the stains: 2. Oil with rouge for
removing the traces of the image and for polishing. Continue
then as above, setting out from No. 6, aleohol, &e.

“And on the Unfixed Proof—Alcohol with rouge for removing
the traces of oil, and continuing as above, beginning from
No. 6, alcohol, &e. ‘

_“ on xeaising.—The colour of the impression depends on the
tint given to the metallic iodide ; it may, therefore, be varied
at will. However, I have found the violet rose colour most
Suitable.

“ For transmitting the iodine to the plate, the sheet of card-
board may be replaced by an earthenware plate deprived of
enamel. The iodine transmitted by this means is not decom-
Pesed. It is useless, I may even say injurious, to heat the plate
efore exposing it to the vapour of iodine.

“ Washing with Hyposulphite of Soda.—In order to remove
the sensitive layer, the solution of hyposulphite of soda mustnot

e too strong, because it destroys the sharpness of the impres-
E
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sion. 60 grammes of hyposulphite are sufficient for 1 quart of
distilled water.”

The elaborate nature of this process is a barrier against its
use, since the results are not at all superior to those obtained
by the ordinary daguerreotype, as it is now practised, and the
labour to be expended on the preparation infinitel y greater.




CHAPTER V.

THE PHOTOGRAPHIC PROCESSES ON PAPER OF SIR JOHXN
HERSCHEL.

Tue researches of Sir John Herschel have been principally
directed to the investigation of the physical laws which regulate
the chemical changes we have been considering. His analyses
of the prismatic spectrum have been most complete, and, as far
as they have been carried out, go to prove the operation of
forces other than those with which we are acquainted.

At the same time, however, as this philosopher has been

engaged in investigations of this high order, he has, from the
multitude of his experiments, been successful in producing
several processes of great beauty. There are not any which are to
be regarded as peculiarly sensitive—they are indeed for the most
part rather slow—Dbut the manipulation required is of the easiest
character, and the results are most curious and instructive.
_ The philosophy which is for ever united with the scientific
nvestigations of Sir John Terschel is too valuable to be omitted
from any description of the processes which he recommends :
the following quotations are therefore taken from his commu-
nication to the Royal Society, and linked together by my own
remarks in such a manner as it is hoped will be most easily
understood by the unscientific amateur.

——

SzorroN I.—CYANOTYPE.

_The processes in which cyanogen is employed are so called.
Sir John Herschel thus introduces the subject of his experi-
ments with these salts :—1 shall conclude this part of my sub-
Ject by remarking on the great number and variety of substances
which, now that attention is drawn to the subject, appear to be
photographically impressible. Tt is no longer an insulated and
anomalous affection of certain salts of silver or gold, but one
which, doubtless, in a greater or less degree pervades all nature,
and connects itself intimately with the mechanism by which
chemical combination and decomposition i operated. The
general instability of organic combinations might lead us to
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expect the oceurrence of numerous and remarkable cases of this
affection among bodies of that class, but among metallic and
other elements inorganically arranged, instances enough have
already appeared, and more are daily presenting themselves, to
justify its extension to all cases in which chemical elements
may be supposed combined with a certain degree of laxity, and
80 to speak in a tottering equilibrium. There can be no doubt
that the process, in a great majority, if not in all, cases which
have been noticed among inorganic substances, is a deoxidising
one, 5o far as the more refrangible rays are concerned. It is
obviously so in the cases of gold and silver. In that of the
bichromate of potash it is most probable that an atom of oxygen
Is parted with, and so of many others. A beautiful example of
such deoxidising action on anon-argentine compound has lately
occurred to me in the examination of that interesting salt, the
ﬁ:l'l'ososquic_\'nnnr('i, of potassium, deseribed by Mr. Smee in the
Philosophical Magazine, No. 109, September 1840, and which
he has shown how to manufacture in abundance and purity, by
voltaic action on the common, or yellow ferrocyanuret. In this
process nascent oxygen is absorbed, hydrogen given off; and
the characters of the resulting compound in respect of the oxides
of iron, forming as it does Prussian blue with protosalts of that
metal, but producing no precipitate with its persalts, indicate
an excess of electro-negative energy, a disposition to part with
oxygen, or, which is the same thing, to absorb hydrogen (in the
presence of moisture), and thereby to return to its pristine
state, under circumstances of moderate solicitation, such as the
aflinity of protoxide of iron (for instance) for an additional dose
of oxygen, &c.

“ Paper simply washed with a solution of this salt is highly
sensitive to the action of light. Prussian blue is deposited (the
base being necessarily supplied by the destruction of one
portion of the acid, and the acid by decomposition of another).
After half an hour or an hour’s exposure to sunshine, a very
beautiful negative photograph is the result, to fix which, all that
is necessary 1s to soak it in water in which a little sulphate of
soda is dissolved, to ensure the fixity of the Prussian blue de-
posited. While dry the impression is dove-colour or lavender
blue, which has a curious and striking effect on the greenish-
yellow ground of the paper, produced by the saline solution.
After washing, the ground colour disappears, and the photograph
becomes bright blue on a white ground. If too long exposed,
it gets ‘ over sunned,’” and the tint has a brownish or yellowish
tendency, which however is removed in fixing: but no increase
of intensity beyond a certain point is obtained by continuance
of exposure,
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~ “If paper be washed with a solution of ammonio-citrate of
iron, and dried, and then a wash passed over it of the yellow
ferrocyanuret of potassium, there is no immediate formation of
true Prussian blue, but the paper rapidly acquires a violet-
purple colour, which deepens after a few minutes, as it dries, to
almost absolute blackness. In this state it is a positive photo-
graphic paper of high sensibility, and gives pictures of great depth
and sharpness ; but with this peculiarity, that they darken again
spontaneously on exposure to the air in darkness, and are soon
obliterated. ~The paper, however, remains susceptible to light,
ar}d capable of receiving other pictures, which in their turn fade,
without any possibility (so far as I can see) of arresting them;
which is to be regretted, as they are very beautiful, and the
paper of such easy preparation. If washed with ammonia or
1ts own carbonate, they are for a few moments entirely oblite-
rated, but presently reappear, with reversed lights and shades.
In this state they are fixed, and the ammonia, with all that it
will dissolve, being removed by washing in water, their colour
ecomes a pure Prussian blue, which deepens much by keeping
If the solution be mixed, there results a very dark violet-coloured.
ink, which may be kept uninjured in an opaque bottle, and will
readily furnish, by a single wash, at a moment’s notice, the
Positive paper in question, which is most sensitive when wet.
“It seems at first sight natural to refer these curious and
complex changes to the instability of the eyanic compounds ;
and that this opinion is to a certain extent correct, is proved by
the photographic impressions obtained on papers to which no
iron has been added beyond what exists in the ferrocyanic salts
themselves. Nevertheless, the following experiments abun-
dantly prove that in several of the changes above described, the
immediate action of the solar rays is not exerted on these
salts, but on the iron contained n the ferruginous solution
added to them, which it deoxidizes or otherwise alters, thereby
Presenting it to the ferrocyanic salts in such a form as to
Precipitate the acids in combination with the peroxide, or
Protoxide of iron, as the case may be. To make this evident,
all that is necessary is simply to “leave out the ferrocyanate in
the preparation of the paper, which thus becomes reduced to a
simple washing over with the ammonio-citric solution. Paper
80 washed is of a bright yellow colour, and is apparently little,
but in reality highly sensitive to photographic action. Exposed
to strong sunshine, for some time indeed, its bright yellow tint
18 dulled into an ochrey hue, or even to grey, but the change
albogether amounts to a moderate per-centage of the total light
reflected, and in short exposures is such as would easily escape
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notice. Nevertheless, if a slip of this paper be held for only
four or five seconds in the sun (the effect of whieh is quite im-
perceptible to the eye), and when withdrawn into the shade be
washed over with the ferrosesquicyanate of potash, a conside-

rable deposit of Prussian blue takes place on the part smmed
and none whatever on the rest; so that on washing the whole
with water, a pretty strong Muv impression is left, dumon%r 1t~
ing the reduction of iron in that portion of the paper to the
state of protoxide. The effect in question is not, it should be
observed, peculiar to the ammonio-citrate of iron.

“The ammonio- and potassio-tartrate fully possess, and the
perchloride ewzactly neutralized, partakes of the same property :
but the experiment is far more neatly made, and succeeds better,
with the other salts.”

In further development of these most interesting processes
Sir John Herschel says:—“The varieties of cyanotype pro-
cesses seem to be innumerable, but that which I shall now
describe deserves particular notice, not only for its pre-eminent
])L“m‘rv while in progress, but as 111\1~t1'1tm¢r the peculiar power

f the ammoniacal and other persalts of iron above mentioned
Y() receive a latent picture, susceptible of development by a
great variety of stimuli. This process consists in simply passing
over the ammonio-citrated paper on which such a latent
picture has been impressed, very sparingly and evenly, a wash of
the solution of the common yellow ferrocyanate (prussiate) of
potash. The latent picture, if not so faint as to be quite in-
visible (and for this purpose it should not be s0), is negative.

As soon as the liquid 1s applied, which cannot be in too thin a
film, the negative picture vanishes, and by ve ry slow degrees is
replaced by a positive one of a violet-blue colour on a greenish-
yellow ground, which at a certain moment [)()\\(‘\\(s a high
dwrr se of \11‘11{)11(‘\\. and singular lw‘mty :m(l delicacy of tmt
[f at this instant it be thrown into water, it passes nnm(‘(lmtvl\
to Prussian blue, losing at the same hnw however, much of its
sharpness, and sometimes indeed becoming quite blotty and
confused. But if this be delayed, the picture, after attaining a
certain maximum of distinctness, grows rapidly confused, es-
pecially if the quantity of liquid Apphcd be more than the paper
can easily and completely ahxmb or if the brush in dl)p]\llli" 1t
be allowed to rest on, or to be pl\\(’([ twice over any part. The
effect then becomes that of a coarse and ill-printed woodcut, all
the strong shades being run together, and a total absence pre-
vailing of lmlt lights.

“To prevent this confusion, gum-arabic may be added to the

prussiated solution, by which it is hindered from spreading un-




SIR J. HERSCHEL'S CYANOTYPE. 55

manageably within the pores of the paper, and the precipitated
Prussian blue allowed time to agglomerate and fix itself on the
fibres. By the use of this ingredient also, a much thinner and
more equable film may be spread over the surface; and when
perfectly dry, if not sufficiently developed, the application may be
repeated. By operating thus I have occasionally (though rarely)
succeeded in producing pictures of great beauty and richness of
effect, which they retain (if not thrown into water) between the
leaves of a portfolio, and have even a certain degree of fixity—
fading in a strong light, and recovering their tone in the dark.
The manipulations of this process are, however, delicate, and
complete success is comparatively rare.

“Tf sulphocyanate of potash be added to the ammonio-citrate
or ammonio-tartrate of iron, the peculiar red colour which that
test induces on persalts of the metal is not produced, but it
appears at once on adding a drop or two of dilute sulphuric or
nitric acid. This circumstance, joined to the perfect neutrality
of these salts, and their power, in such neutral solution, of
enduring, undecomposed, a boiling heat, contrary to the usunal
habitudes of the peroxide of iron, together with their singular
transformation by the action of light to proto-salts, in apparent
opposition to a very strong affinity, has, I confess, inclined me
to speculate on the possibility of their ferruginous base existing
in them, not in the ordinary form of peroxide, but in one isomeric
with it. The non-formation of Prussian blue, when their
solutions are mixed with prussiate of potash, and the formation
in its place of a deep violet-coloured liquid of singular instability
under the action of light, seem to favour this idea. Nor is it
altogether impossible that the peculiar ¢ prepared’ state super-
ficially assumed by iron under the influence of nitric acid, first
noticed by Keir, and since made the subject of experiment by
M. Schéubein and myself, may depend on a change superficially
operated on the iron dtself into a new metallic body isomeric
with iron, unoxidable by nitric acid, and which may be consi-
dered as the radical of that peroxide which exists in the salts in
question, and possibly also of an isomeric protoxide. A combi-
nation of the common protoxide with the isomeric peroxide,
rather than with the same metal in a simply higher stage of
oxidation, would afford a not unplausible notion of the chemical
nature of that peculiar intermediate oxide to which the name of
‘ Ferroso-ferric’ has been given by Berzelius. If (to render my
meaning more clear) we for a moment consent to designate such
an isomeric form of iron by the name siderium, the oxide in
question might be regarded as a sideriate of iron. Both phos-
Phorus and arsenic (bodies remarkable for sesqui-combinations)
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admit isomeric forms in their oxides and acids. But to return
from this digression.

“If'to a mixture of ammonio-citrate of iron and sulphocyanate
of potash, a small dose of nitric acid be added, the resulting red
liquid, spread on paper, spontaneously whitens in the dark. If
more acid be added till the point is aftained when the discolora-
tion begins to relax, and the paper when dry retains a conside-
rable degree of colour, it is powerfully affected by light, and
receives a positive picture with great rapidity, which appears at
the back of the paper with even more distinctness than on its
face. The impression, however, is pallid, fades on keeping, nor
am I acquainted at present with any mode of fixing it.

“If paper be washed with a mixture of the solutions of
ammonio-citrate of iron and ferrosesquicyanate of potash, so as
to contain the two salts in about equal proportions, and being
then impressed with a picture, be thrown into water and dried,
a negative blue image will be produced. This picture I have
found to be susceptible of a very curious transformation, pre-
ceded by total obliteration. To effect this it must be washed
with solution of proto-nitrate of mercury, which in a little time
entirely discharges it. The nitrate being thoroughly washed
out and the picture dried, a smooth iron is to be passed over it,
somewhat hotter than is used for ironing linen, but not
sufficiently so to scorch or injure the paper. The obliterated
picture immediately r appears, not blue, but brown. If kept for
some weeks in this state between the leaves of a portfolio, in
complete darkness, it fades, and at length almost entirely dis-
appears. But what is very singular, a fresh application of the
heat revives and restores it to its full intensity.

“This curious transformation is instructive in another way.
It is not operated by light, at least not by light alone. A certain
temperature must be attained, and that temperature suffices in
total darkness. Nevertheless, I find that on exposing to a very
concentrated spectrum (collected by a lens of short focus) a slip
of paper duly prepared as above (that is to say, by washing with
the mixed solutions, exposure to sunshine, washing, and dis-
charging the uniform blue colour so induced as in the last
article), its whiteness is changed to brown over the whole region
of the red and orange rays, but not beyond the luminous spec-
trum. Three conclusions seem unavoidable :—1st, that it is the
heat of these rays, not their light, which operates the change ;
2ndly, that this heat possesses a peculiar chemical quality which
is not possessed by the purely calorific rays outside of the
visible spectrum, though far more intense ; and, 3rdly, that the
heat radiated from obscurely hot iron abounds especially in rays
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analogous to those of the region of the spectrum above
indicated.”

Sir John Herschel then proceeds to show that whatever be
the state of the iron in the double salts in question, its reduction
by blue light to the state of protoxide is indicated by many
other reagents. Thus, for example, if a slip of paper prepared
with the ammonio-citrate of iron be exposed partially to sun-
S}_xine, and then washed with the bichromate of potash, the
bichromate is deoxidised, and precipitated upon the sunned
portion, just as it would be if directly exposed to the sun’s
rays.

I have proved this fact with a great number of preparations
of cobalt, nickel, bismuth, platinum, and other salts which have
been thought hitherto to be insensible to solar agency ; but if
they are partially sunned, and then washed with nitrate of silver,
and put aside in the dark, the metallic silver is slowly reduced
upon the sunned portion. In many instances days were required
to produce the visible picture; and in one case, paper, being
washed with neutral chloride of platinum, was sunned, and then
washed in the dark with nitrate of silver: it was some weeks
before the image made its appearance, but it was eventually per-
fectly developed. This specimen has been kept for some years,
and continues constantly to improve in clearness and definition.

SecrioN I1.—CHRYSOTYPE.

A process of an analogous character to that which has just
been described, and in which the chloride of gold is an agent,
must be next described : this was discovered at the same time
as the cyanotype, and has been termed the chrysotype.

“Tn order to ascertain whether any portion of the iron in the
d_ouble ammoniacal salt employed had really undergone deoxida-
tion, and become reduced to the state of protoxide, as supposed,
I had recourse to a solution of gold exactly meutralised by
carbonate of soda. The proto-salts of iron, as is well known to
chemists, precipitate gold in the metallic state. The effect
?l‘qved exceedingly striking, issuing in a process nowise in-
erior in the almost magical beauty of its efiect to the calotype
Process of Mr. Talbot, which in some respects it nearly resembles ;
with this advantage, as a matter of experimental exhibition, that
the disclosure of the dormant image does not require to be per-
formed in the dark, being not interfered with by moderate day-
light, As the experiment will probably be repeated by others,
I shall here describe it ab initio. Paper is to be washed
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with a moderately concentrated solution of ammonio-citrate of
iron, and dried. The strength of the solution should be such as
to dry into a good yellow colour, not at all brown. In this state
it is ready to receive a photographic image, which may be im-
pressed on it either from nature in the camera obscura, or from
an engraving on a frame in sunshine. The image so impressed,
however, is very faint, and sometimes hardly perceptible. The
moment it is removed from the frame or camera, it must be

washed over with a neutral solution of gold of such strength as
to have about the colour of sherry wine. Instantly the picture
appears, not, indeed, at once of its full intensity, but darkening
with great rapidity up to a certain point, depending on the
strength of the solutions used, &e. At this point nothing can
surpass the sharpness and perfection of detail of the 1'csultm<*
photograph. To arrest this process and to fix the picture (b()
far at least as the further agency of light is concerned), it is to
be thrown into water very slightly acidulated with sulphurie
acid, and well soaked, dried, washed with hydrobromate of
potash, rinsed, and drie d again.

“Such is the outline of a process to which I propose applying
the name of Chrysotype, in order to recall, by similarity of struc-
ture and termination, the Calotype process of Mr. Talbot, to
which, in its general effect, it affords so close a parallel. Being
very recent l have not \(t (June 10, 1842) obtained a U)mplct(,
command over all its-de ‘tails, but the termination of the session
of the Society being close at hs and, T have not thought it
advisable to suppress its mention. In pmnfnl direct sensibility,
the chrysotype paper is certainly inferior to the calotype; butit
is one of the most remarkable peculiarities of gold as a photo-
graphic ingredient, that extremely feeble impressions once made
by light go on afterwards darkening spontaneously and very slowly,
apparently without /um[, so long as the least vestige of unreduced
chloride of gold remains in the paper. Mo illustrate this cm‘mus
and (so far as applications go) highly important property, I shall
mention incide Ill.l”\ the 1'(‘\1\113 of some experiments made,
during the late fine weather, on the habitudes of gold in presence
of oxalic acid. It is well known to chemists that this acid,
heated with solutions of gold, precipitates the metal in its
metallic state; it is upon this property that Berzelius has
founded his determination of the atomic weight of gold. TLight,
as well as heat, also operates this precipitation ; but to rvn(lcl'
it effectual, several conditions are necessary :—1st, the solution
of gold must be neutral, or at most very slightly acid ; 2nd, the
oxalic acid must be added in the form of a N(‘lltl‘ll ()\d]at("
and 3rdly, it must be present in a certain considerable quantity,
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which quantity must be greater the greater the amount of free
acid present in the chloride. Under these conditions, the gold
is precipitated by light as a black powder if the liquid be in any
bulk, and if merely washed over paper a stain is produced, which,
however feeble at first; under a certain dosage of the chloride,
oxalate, and free acid, goes on inereasing from day to day and
from week to week, when laid by in the dark, and especially in
a damp atmosphere, till it acquires almost the blackness of ink;
the unsunned portion of the paper remaining unaffected, or so
slightly as to render it almost certain that what little action of
the kind exists is due to the effect of casual dispersed light
incident in the preparation of the paper. I have before me a
specimen of paper S0 treated in which the effect of thirty
seconds’ exposure to sunshine was quite invisible at first, and
which is now of so intense a purple as may well be called black,
while the unsunned portion has acquired comparatively but a
very slight brown. And (which is not a little remarkable, and
indicates that in the time of exposure mentioned the mawimum
of effect was attained) other portions of the same paper exposed
in graduated progression for longer times, viz. 1 min., 2 min.,
and 8 min., are not in the least perceptible degree darker than
the portion on which the light had acted during thirty seconds
only.

_“If paper prepared as above recommended for the chrysotype,
either with the ammonio-citrate or ammonio-tartrate of iron, an
impressed, as in that process, with a latent picture, be washed
With nitrate of silver instead of a solution of gold, a very sharp
and beautiful picture is developed, of great intensity. Its dis-
closure is mot instantaneous; a few moments elapse without
apparent effect ; the dark shades are then first touched in, and
by degrees the details appear, but much more slowly than in
the case of gold. Intwo or three minutes, however, the maxi-
mum of distinctness will not fail to be attained. The picture
may be fixed by the hyposulphite of soda, which alone, 1 believe,
can be fully depended on for fixing argentine photographs.

“The best process for fixing any of the photographs prepared
with gold is as follows .—As soon as the picture is satisfactorily
brought out by the auriferous liquid, it is to be rinsed in spring
water, which must be three times renewed, letting it remain in
the third water five or ten minutes. 1t is then to be blotted
off and dried, after which it is to be washed on both sides with
a somewhat weak solution of hydriodate of potash. If there be
any free chloride of gold present in the pores of paper, it will
be discoloured, the lights passing to a ruddy brown; but they
speedily whiten again spontaneously, or at all events on throwing




HISTORY OF PHOTOGRAPHY:

it (after lying a minute or two) into fresh water, in which, being
again rinsed and drie d, it is now perfectly fixed.”

SecrioN ITI.—Proroararnic ProrERTIES OF MERCURY.

“As an agent in the daguerreotype process, it is not, strictly
speaking, photographically affected. It operates there only in
virtue of its readiness to amalgamate with silver properly pre-
pared to receive it. That it possesses direct photographic sus-
ceptibility, however, in a very eminent degree, is proved by the
following experiment. Let a paper be washed over with a weak
solution of periodide of iron, and, when dry, with a solution of
proto-nitrate of mercury. A bright yellow paper is produced,
which (if the right strength of the liquids be hit) is exceedingly
sensitive while wet, (thcnmg to a brown colour in a very few
seconds in the sunshine. Withdrawn, the impression fades
rapidly, and the paper in afew hours recovers its original colour.
In operating this change of colour, the whole spectrum is effec-
tive, with the exception of the thermic rays beyond the red.

“ Proto-nitrate of mercury simply washed over paper, is slowly
and feebly blackened by exposure to sunshine. And if paper
be impregnated with fhe ammonio-citrate of iron, already so
often mentioned, partially sunne d, and then washed with the
proto-nitrate, a xcdmhm\ of the latter salt, and consequently
blackening of the paper, takes place very slu\\h in the dark over
the bllll]]()d portion, to nearly the same amount as in the direct
action of the light on the simply nitrated paper.

“ But if the mercurial salt be subjected to the action of light
in contact with the ammonio-citrate or tartrate, the effect is far
more powerful. Considering, at present, only the citric double
salt, a paper prepared by washing first with that salt and then
with the mercurial proto -nitrate (drying between) is endowed
with considerable sensibility, and darkens to a very deep brown,
nay, to complete blackness, on a moderate exposure to good
sun. Very sharp and intense photographs of a negative dm-
racter may be thus taken. They are, however, (llﬂuult to fiz.
The only method which I have found .lL all to succeed has been
by washing them with bichromate of potash and soaking them
for twenty- fom' hours in water, which dissolves out the (lnonmt(‘
of mercury for the most part ; leaving, however, a yellow tint
on the ground, which resists obstin: wely.  Bub 1 hmwh pr(‘tty
effectually fixed in this way against light, they are not so against
time, as ”1(‘\ fade considerably on keeping.

“ When the proto-nitrate of mercury is mixed, in solution, with
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either of the ammoniacal double salts,it forms a precipitate, which,
worked up with a brush to the consistence of cream, and spread
upon paper, produces very fine pictures, the intensity of which it
is almost impossible to go beyond. Most unfortunately, they
cannot be preserved. Every attempt to fix them has resulted
in the destruction of their beauty and force; and even when
kept from light, they fade with more or less rapidity, some
disappearing almost entirely in three or four days, while others
have resisted tolerably well for a fortnight, or even a month.
Tt is to an over-dose of tartaric acid that their more rapid deterio-
ration seems to be due, and of course it is important to keep
down the proportion of this ingredient as low as possible. But
without it 1 have never succeeded in producing that peculiar
velvety aspect on which the charm of these pictures chiefly
depends, nor anything like the same intensity of colour without
over-sunning.”

SporioN 1V.—FERRO-TARTRATE OF SILVER.

Extending his inquiries still further into these very remarkable
changes, the following process presented itself to Sir J. Herschel,
which is in many respects remarkable.

If nitrate of silver, specific gravity 1:200, be added to ferro-
tartaric acid, specific gravity 1:028, a precipitate falls, which is
in great measure redissolved by a gentle heat, leaving 2 black
sediment, which, being cleared by subsidence, a liquid of a pale
yellow colour is obtained, in which a further addition of the
nitrate causes no turbidness. ‘When the total quantity of the
nitrated solution amounts to about half the bulk of the ferro-
tartaric acid, it is enough. The liquid so prepared does not
alter by keeping in the dark.

Spread on paper, and exposed wet to the sunshine (partly
shaded) for a few seconds, no impression seems to have been
made ; but by degrees (although withdrawn from the action of
the light) it developes itself spontaneously, and at length be-
comes very intense. But if the paper be thoroughly dried in
the dark (in which state it is of a very pale greenish-yellow
colour), it possesses the singular property of receiving a dormant
or invisible picture ; to produce which (if it be, for instance, an
engraving that is to be copied), from thirty seconds’ to a minute’s
exposure in the sunshine 1s requisite. It should not be continued
tqu long, as not only is the ultimate effect less striking, but a
Picture begins to be visibly produced, which darkens sponta-
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neously after it is withdrawn. But if the exposure be discon-
tinued before this effect comes on, an mvisible impression is the
result, to develope which all that is necessary is to breathe upon
it, when it immediately appears, and very speedily acquires an
extraordinary intensity and sharpness, as if’ by magic. Instead
of the breath, it may be subjected to the regulated action of
aqueous vapour by laying it in a blotting-paper book, of which
some of the outer leaves on both sides have been damped, or by
holding it over warm water.

Many preparations, both of silver and gold, possess a similar
property, in an inferior degree ; but none that I have yet met
with, to anything like the extent of that above described.

These pictures do not admit of being permanently fixed ; they
are so against the action of light, but not against the operations
of time. They slowly fade out, even in the dark ; and in some
examples which I have prepared, the remarkable phenomenon
of a restoration after fading, but with reversed lights and shades,
has taken place.

Segcrioxy V.—THE AMPHITYPE.

The following very remarkable process was communicated by
Sir John Herschel, at the meeting of the British Association at
York. The process cannot be regarded as perfect, but from its
beauty when success is obtained, and the curious nature of all
its phenomena, it is deemed important to include it, in the hope
of inducing some investigator to take it up.

Sir John Herschel says, alluding to the processes just de-
seribed, “ I had hoped to have perfected this process so far as to
have reduced it to a definite statement of manipulations which
would insure success. But, capricious as photographic processes
notoriously are, this has proved so, even beyond the ordinary
measure of such caprice. * * * Paper proper for producing an
amphitype picture may be prepared either with the ferro-
tartrate or the ferro-citrate of the protoxide or the peroxide
of mercury, or of the protoxide of lead, by using creams of
these sult,s‘, or by successive applications of the nitrates of the
respective oxides, singly or in mixture, to the paper, alternating
with solutions of the ammonio-tartrate or ammonio-citrate of
iron, the latter solution being last applied, and in more or less
excess. * * * Paper so prepared znd dried takes a negative
picture, in time varying from half an hour to five or six hours,
according to the i‘Hll‘Hhi(_\ of the light; and the impression
pr'c-".au'wl varies in apparent force from a fant and hardly
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perceptible picture to one of the highest conceivable fulness
and richness both of tint and detail, the colour in this case
being a superb velvety brown. This extreme richness of effect
is not produced except lead be present either in the ingredients
used, or in the paper itself. It is not, as 1 originally supposed,
due to the presence of free tartaric acid. The pictures in this
state are not permanent. They fade in the dark, though with
very different degrees of rapidity, some (especially if free tar-
taric or citric acid be present) in a few days; while others
remain for weeks unimpaired, and require whole years for their
total obliteration. But though entirely faded out in appear-
ance, the picture is only rendered dormant, and may be re-
stored, changing its character from negative to positive, and its
colour from brown to black (in the shadows) by the following
Process :—A. bath being prepared by pouring a small quantity
of solution of per-nitrate of mercury into a large quantity of
water, and letting the sub-nitrated precipitate subside, the
picture must be immersed in it (carefully and repeatedly clearing
off the air-bubbles), and allowed to remain till the picture (it
any where visible) is entirely destroyed, or if faded, till it is
Judged sufficient from previous experience; a term which is
often marked by the appearance of ‘a feeble positive picture of
a bright yellow hue on the pale yellow ground of the paper.
A long time (several weeks) is often required for this, but heat
accelerates the action, and it is often complete in a few hours.
In this state the picture is to be very thoroughly rinsed and
soaked in pure warm water, and then dried. It 1s then to be
well ironed with a smooth iron, heated so as barely not to injure
the paper, placing it, for better security against scorching,

etween smooth clean papers. If, then, the process have been
successful, a perfectly black positive picture is at once deve-
1().ped. At first it most commonly happens that the whole
picture is sooty or dingy to such a degree that it is condemned
as spoiled, but on keeping it between the leaves of a book,
especially in a moist atmosphere, by extremely slow degrees
this dinginess disappears, and the picture disengages itself with
continually increasing sharpness and clearness, and acquires
the exact effect of a copper-plate engraving on a paper more or
less tinted with pale yellow.

“T ought to observe, that the best and most uniform specimens
Which I have procured have been on paper previously washed
with certain preparations of uric acid, which is a very re-
markable and powerful photographic element. The intensity
of the original negative picture is 1no criterion of what may be
expected 1 the positive. 1t is from the production, by one and
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the same action of the light, of either a positive or a negative
picture, according to the subsequent manipulations, that 1 have
designated the process thus generally sketched out, by the term
« gmphitype ;” a name suggested by Mr. Talbot, to whom 1
communicated this singular result ; and to this process or class
of processes (which I cannot doubt when pursued will lead to
gsome very beautiful results) I propose to restrict the name in
question, though it applies even more appropriately to the fol
lowing exceedingly curious and remarkable one in which silver
is concerned. At the last meeting I announced a mode of
producing, by means of a solution of silver in conjunction with
ferro-tartaric acid, a dormant picture brought out into a for-
cible negative impression by the breath, or moist air. The
solution then described, and which had at that time been pre-
pared some weeks, I may here incidentally remark, has retained
its limpidity and photographic properties quite unimpaired
during the whole year since elapsed, and is now as sensitive as
ever—a property of no small value. Now, when a picture (for
example, an impression from an engraving) is taken on paper
washed with this solution, it shows no sign of a picture on its
back, whether that on its face be developed or not ; but if, while
the actinic influence is still fresh upon the face (i. e. as soon as
it is removed from the light), the back be exposed for avery few
seconds to sunshine, and then removed to a gloomy place, a
positive picture, the ewact complement of the negative one on
the other side, though wanting of course in sharpness if the
paper be thick, slowly and gradually makes its appearance there,
and in half an hour acquires considerable intensity. T ought to
mention that the ferro-tartaric acid in question is prepared by
prwipi(z:lting the ferro-tartrate of ammonia by acetate of lead,
and decomposing the precipitate by dilute sulphuric acid.”

SperioN VI.—Tur Corovrine MArTErR OF FLOWERS.

The results obtained by Sir John Herschel on the colouring
juices of flowers are too remarkable to be omitted in a treatise
in which it is desirable that every point should be registered up
to the date of publication, which connects itself with the pheno-
mena of chemical change applied to photography.

“In operating on the colours of flowers, 1 have usually pro-
ceeded as follows :—The petals of the fresh flowers, or rather
guch parts of them as possessed a uniform tint, were crushed
to a pulp in a marble mortar, either alone, or with addition of
alcohol, and the juice expressed by squeezing the pulp in a
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clean linen or cotton cloth. Tt was then spread on paper with
a flat brush, and dried in the air without artificial heat, or at
most with the gentle warmth which rises in the ascending cur-
rent of air from an Arnott stove. If alcohol be not added, the
application on paper must be performed immediately, since
exposure to the air of the juices of most flowers (in some cases
even but for a few minutes) irrecoverably changes or destroys
their colour. If aleohol be present, this change does not usually
take place, or is much retarded ; for which reason, as well as on
account of certain facilities afforded by its admixture in pro-
curing an even tint (to be presently stated), this addition was
commonly, but not always, made.

“ Most flowers give out their colouring matter readily enough,
either to alcohol or water. Some, however, as the Escholzias
and Calceolarias, refuse to do so, and require the addition
of alkalies, others of acids, &e. When alcohol is added, it
should, however, be observed that the tint is often apparently
much enfeebled, or even discharged altogether, and that the
tincture, when spread on paper, does not reappear of its blue
intensity till after complete drying. The temporary destruction
of the colour of the blue heartsease by alcohol is curious, nor is it
by any means a singular instance. In some, butin very few cases,
itis destroyed, so as neither to reappear on drying, nor to be ca-
pable of revival by any means tried. And in all cases long keep-
g deteriorates the colours and alters the qualities of the
alcoholic tinetures themselves ; so that they should always be
used as fresh as possible.

“Tf papers tinged with vegetable colours are intended to be
preserved, they must be kept perfectly dry and in darkness.
A close tin vessel, the air of which is dried by quicklime (care-
fully enclosed in double paper bags, well pasted at the edges to
prevent the dust escaping), is useful for this purpose. Moisture
(as already mentioned, especially assisted by heat) destroys them
for the most part rapidly, though some (as the colour of the
Senecio splendens) resist obstinately. Their destructibility by
this agency, however, seems to bear no distinet relation to their
photographic properties.

“This is also the place to observe that the colour ofa flower is
Dy no means always, or usually, that which its expressed Jjuice
mparts to white paper. In many cases the tints so imparted

ave no resemblance to the original hue. Thus, to give only a
few instances, the red damask rose of that intense variety of
colour commonly called by florists the black rose, gives a dark
slate blue, as do also the clove carnation and the black holly-
hock : a fine dark brown variety of sparaxis gave a dull olive

¥
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green; and a beautiful rose-coloured tulip, a dirty bluish green;
but perhaps the most striking case of this kind issthat of a
common sorti of red poppy (Papaver Rhewm), whose expressed
juice imparts to paper a rich and most beautiful blue colour,
whose elegant properties as a photographic material will be
further alluded to hereafter.!

“This change of colour is probably owing to different causes in
different flowers. In some it undoubtedly arises from the escape
of carbonic acid, but this, as a general cause for the change from
red to blue, has, I am aware, been controverted. In some (as
is the case with the yellow ranunculi) it seems to arise from a
chemical alteration depending on absorption of oxygen; and in
others, especially where the expressed juice coagulates on stand-
ing, to a loss of vitality or disorganization of the molecules.
The fresh petal of a single flower, merely erushed by rubbing on
dry paper, and instantly dried, leaves a stain much more nearly
approximating to the original hue. This, for example, is the only
way in which the fine blue colour of the common field veronica
:an be imparted to paper. Its expressed juice, however quickly
prepared, when laid on with a brush, affords only a dirty neutral
grey, and so of many others. But in this way no even tint can
be had, which is a first requisite to the experiments now in ques-
tion, as well as to their application to photography.

“To secure this desirable evenness of tint, the following mani-
pulation will generally be found successful :—The paper should
be moistened at the back by sponging aud blotting off. It should
then be pinned on a board, the moist side downwards, so that
two of itis edges (suppose the right-hand and lower ones) shall
project a little beyond those of the board. The board being
then inclined twenty or thirty degrees to the horizon, the alco-
holic tincture (mixed Wwith a very little water, if the petals them-
selves be not very juicy) is to be applied with a brush in strokes
from left to right, taking care nof ¢o go over the edges which
rest on the board, but fo pass clearly over those which project,
and observing also to carry the tint from below upwards by
quick sweeping strokes, leaving no dry spaces between them,
but keeping up a continuity of wet surface. When all is wet,
cross them by another set of strokes from above downwards, so
managing the brush as to leave no floating liquid on the paper.
[t must then be dried as quickly as possible over a stove, or in
a current of warm air; avoiding, however, such heat as may

! A semicultivated variety was used, having dark purple spots at the
bases of the petals. The common red poppy of the chalk (Papaver /iybridum)
gives a purple colour much less sensitive and beautiful.
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injure the tint. The presence of alcohol prevents the solution
of the gummy principle, which, when present, gives a smeary
surface; but the evenness of tint given by this process results
chiefly from that singular intestine movement which always
takes place when alcohol is in the act of separation from water
by evaporation ; a movement which disperses knots and blots in
the film of liquid with great energy, and spreads them over the
surrounding surface.

« Corchorus Japonica.—The flowers of this common and hardy
but highly ornamental plant are of a fine yellow, somewhat
inclining to orange, and this is also the colour the expressed
juice imparts to paper. As the flower begins to fade the petals
whiten—an indication of their photographic sensibility which
is amply verified on exposure of the stained paper to sunshine.
T have hitherto met with no vegetable colour so sensitive. If
the flowers be gathered in the height of their season, paper so
coloured (which is of a very even and beautiful yellow) begins
to discolour in ten or twelve minutes in clear sunshine, and in
half an hour is completely whitened. The colour seems to resist
the first impression of the light, as if by some remains of vitality,
which being overcome, the tint gives way at once, and the dis-
colouration, when commenced, goes on rapidly. It does not
even cease in the dark when once begun. Hence it happens that
photographic impressions taken on such paper, which, when
fresh, are very sharp and beautiful, fade by keeping, visibly from
day to day, however carefully preserved from light. They require
from half an hour to an hour to complete, according to the sun-
shine. Hydriodate of potash cautiousl applied retards consider-
ably, but does not ultimately prevent, tKis spontaneous discharge.

& Common Ten Weeks' Stocks : Mathiola annua.—Paper stained
with the tincture of this flower is changed to a vivid scarlet by
acids, and to green by alkalies; if ammonia be used the red
colour is restored as the ammonia evaporates, proving the
absence of any acid quality in the colouring matter sufficiently
energetic to coerce the elastic force of the alkaline gas. Sul-
phurous acid whitens it, as do the alkaline sulphites; but this
effect is transient, and the red colour is slowly restored by free
exposure to air, especially with the aid of light, whose influence
In this case is the more remarkable, being exactly the reverse of
1ts ordinary action on this colouring principle, which it destroys
Irrecoverably, as above stated. The following experiments were
made to trace and illustrate this curious change :—

“Two photographic copies of engravings taken on paper tinted
with this colour were placed in a jar of sulphurous acid gas, by
which they were completely whitened, and all traces of the
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pictures obliterated. They were then exposed to free air, the
one in the dark, the other in sunshine. Both recovered, but
the former much more slowly than the latter. The restoration
of the picture exposed to the sun was completed in twenty-four
hours, that in the dark not till after a lapse of two or three days.

« A slip of the stained paper was wetted with liquid sulphurous
acid, and laid on blotting-paper similarly wetted. Being then
crossed with a strip of black paper, it was laid between glass
plates and (evaporation of the acid being thus prevented) was
exposed to full sunshine. ~After some time, the red colour (in
spite of the presence of the acid) was considerably restored in
the portion exposed, while the whole of the portion covered by
the black paper remained (of course) perfectly white.

« Slips of paper, stained as above, were placed under a receiver,
beside a small capsule of liquid sulphurous acid. When com-
pletely discoloured, they were subjected (on various occasions,
and after various lengths of exposure to the acid fumes, from
half an hour to many days) to the action of the spectrum ; and
it was found, as indeed 1 had expected, that the restoration of
colour was operated by rays complementary to those which destroy
it in the natural state of the paper ; theviolet rays being chiefly
active, the blue almost equally so, the green little, and the
yellow, orange, and most refrangible red, not at all. In one ex-
periment a prc('t_\'—wcll defined red solar image was developed by
the least refrangible red rays also, being precisely those for
which in the unprepared paper the discolouring action is
abruptly cut off. But this spot I never succeeded in re-
producing ; and it ought also to be mentioned, that, according
to differences in the preparation not obvious, the degree of
sensibility, generally, of the bleached paper to the restorative
action of light, differed greatly ; in some cases a perceptible
reddening being produced in ten seconds, and a considerable
streak in two minutes, while in others a very long time was re-
quired to produce any effect. The dormancy of this colouring
principle, under the influence of sulphurous acid, is well shown
by dropping a little weals sulphuric acid on the paper bleached
by that gas, which immediately restores the red colour in all
its vigour. In like manner alkalies restore the colour, convert-
ing it at the same time into green.

“ Papaver orientale.—The chemical habitudes of the sulphurous
acid render it highly probable that its action, in inducing a
dormant state of the colorific principle, consists in a partial
deoxidizement, unaceompanied, however, with disorganization of
its molecules. And this view is corroborated by the similar
action of alcohol already spoken of ; similgr, that is, in kind,
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though less complete in degree. Most commonly, vegetable
colours, weakened by the action of alcohol, are speedily restored
on the total evaporation of the ingredient. But one remarkable
instance of absolute dormancy induced by that agent has oc-
curred to me in the case of Papaver orientale, a flower of a vivid
orange colour, bordering on searlet, the colouring matter of
which is not extractable otherwise than by alcohol, and then
only in a state so completely masked as to impart no more than
a faint yellowish or pinkish hue to paper, which it retains when
thoroughly dry, and apparently during any length of time,
without perceptible increase of tint. If at any time, however,
a drop of weak acid be applied to paper prepared with this
tincture, a vivid scarlet colour is immediately developed; thus
demonstrating the continued though latent existence of the
colouring principle.  On observing this, it occurred to me to
inquire whether, in its dormant state, that principle still retained
its susceptibility of being acted on by light, since the same
powerful and delicate agent which had been shown, in so many
cases as to constitute a general law, capable of disorganising
and destroying vegetable colours actually developed, might
easily be presumed competent to destroy the capacity for assum-
ing ‘colour, in such organic matter as might possess it, under
the influence of their otherwise appropriate chemical stimuli.
A strip of the paper was therefore exposed for an hour or two
to the spectrum, but without any sensible effect, the whole
surface being equally reddened by an acid. As this experiment
sufficiently indicated the action of light, if any, to be very slow,
I next placed a strip, partly covered, in a south-east window,
where it remained from June 19 to August 19, receiving the few
and scanty sunbeams which that interval of the deplorable sum-
mer of 1841 afforded. When removed, the part exposed could
barely be distinguished from the part shaded, as a trifle yellower.
But on applying acid, the exposed and shaded portions were at
once distinguished by the assumption of a vivid red in the latter,
and the former remaining unchanged.

“ A mezzotinto picture was now pressed on a glazed frame
over another portion of the same paper, and abandoned on the
upper shelf of a green-house to whatever sun might occur from
August 19 to October 19. The interval proved one of almost un-
interrupted storm, rain, and darkness. On removal, no appear-
ance whatever of any impressed picture could be discerned, nor
was it even possible to tell the top of the picture from the
bottom. It was then exposed in a glass jar to the fumes of
muriatic acid, when, after a few minutes, the development of
the dormant picture commenced, and slowly proceeded, disclosing
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the details in a soft and pleasing style. Being then laid by in a
drawer, with free access of air, the picture again faded, by very
slow degrees, and on January 2, 1842, was found quite oblite-
rated. Being then subjected to the acid vapour the colour
was reproduced.

“ Viola odorata.—Chemists are familiar with the colour of this
flower as a test of acids and alkalies, for which, however, it
seems by no means better adapted than many others; less so,
indeed, than that of the Violar tricolor, the common purple
iris, and many others which might be named. It offers, in fact,
another and rather a striking instance of the simultaneous
existence of two colouring ingredients in the same flower, com-
porting themselves differently, not only in regard to light but
to chemical agents. Extracted with alcohol, the juice of the
violet is of a rich blue colour, which it imparts in high perfec-
tion to paper. Exposed to sunshine, a portion of this colour
gives way pretty readily, but a residual blue, rather inclining to
greenish, resists obstinately, and requires a very much longer
exposure (for whole weeks, indeed) for its destruction, which is
not even then complete. Photographic impressions, therefore,
taken on this paper, though very pretty, are exceedingly tedious
in their preparation, if we would have the lights sharply made out.

“ Sparazis tricolor 7, var.—Stimulating Effects of Alkalies.—
Among a great many hybrid varieties of this genus, lately
forwarded to me from the Cape, occurred one of avery intense
purplish-brown colour, nearly black. The alcoholic extract of
this flower in its liquid state is rich crimson-brown. Spread on
paper, it imparted a dark olive-green colour, which proved per-
tectly insensible to very prolonged action, either of sunshine or
the spectrum. The addition of carbonate of soda changed the
colour of this tincture to a good green, slightly inclining to
olive, and which imparted the same tint to paper. In this state,
to my surprise, it manifested rather a high degree of photo-
graphic sensibility, and gave very pretty pictures with a day or
two of exposure to sunshine. When prepared with the fresh
juice there is hardly any residual tint, but if the paper be kept,
a great amount of indestructible yellow remains outstanding.
The action is confined chiefly to the negative end of the
spectrum ; all but the first five or six parts beyond the yellow
show little more than a trace of action. A photograph impressed
on this paper is reddened by muriatic acid fumes. If then
transferred to an utmosph(‘r{' of ammonia, and when super-
saturated the excess of alkali allowed to exhale, it is fixed, and
of a dark green colour. Both the tint and sharpness of the
picture, however, suffer in this process.
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« Red Poppy : Papaver Rheum ?—Among thevegetable colours
totally destroyed by light, or which leave no residual tint, at
least when fresh prepared, perhaps the two most rich and
beautiful are those of the red poppy and the double purple
groundsel (Senecio splendens). 'The former owes its red colour
in all probability to free carbonic acid, or some other (as the
acetic), completely expelled by drying: for the colour its tieture
imparts to paper, instead of red, is a fine blue very slightly
verging on slate-blue. But it has by no means the ordinary
chemical characters of blue vegetable colours. ~Carbonate of
soda, for instance, does not in the least degree turn the expressed
juice green ; and when washed with the mixture, a paper results
of a light slate-grey, hardly at all inclining to green. The blue
tincture is considerably sensitive, and from the richness of its
tone and the absence of residual tint, paper stained with it
affords photographic impressions of great beauty and sharpness,
some of which will be found among the collection submitted
with this paper for inspection.

« Senecio splendens—This flower yields a rich purple juice in
great abundance and of surprising intensity. Nothing can
exceed the rich and velvety tint of paper tinted while it is fresh.
It is, however, not very sensible to light, and many weeks are
necessary to obtain a good photographic impression.”

In the progress of my own vesearches on this subject, I found
that the green colouring matter of the leaves of herbaceous
plants, when spread upon paper, changed with tolerable rapidity
when exposed to sunshine. There are, however, some Very
curious points connected with the phenomena of these changes
which demand a far more extensive investigation than they have
yet received.

I find that the juices taken from the leaves in the spring,
change more rapidly than when expressed from the same plants
in the autumn ; and the juices of those flowering plants which
have been cultivated under the artificial circumstances of
a store-house, or conservatory, are more readily affected than
such as are grown in the open air. ~Many of the experiments
just described furnish very instructive examples of the opera-
tions of the solar rays upon organic bodies, from which we
may deduce important truths connected with natural phenomena.

There are several other very curious observations made by
this eminent experimentalist, which might with much propriety
have been included in this section. Many of these will find a
place in the scientific details; and the formation of precipitates
on glass plates will be described in the chapter devoted to
their consideration.
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CHAPTER VI
PROCESSES BY THE AUTHOR AND OTHERS.

SecrioNn I.—Mz. PoxtoN’s Proouss. (BIroHROMATE OF
Porasm.)

Un~bpER the general term of the Chromatype, I would propose to
include all those processes which involve the use of any of the
salts of chromium. It was originally introduced to distinguish
a particular process which I discovered, and published at the
meeting of the British Association at Cork, in August 1843
but it appears very convenient to adopt the principle intro-
duced by Sir John Herschel, of grouping the phenomena of
photography under a general heading, derived from the most
prominent chemical preparation employed.

There are many preparations which are affected by light in a
similar manner to the salts of silver. Several have been tried as
photographic materials, but as yet without much success, with
the exception of the bichromate of potash, which was first an-
nounced as a useful photographic agent by Mr. Mungo Ponton,
in the Edinburgh New Philosophical Journal; from which I
quote Mr. Ponton’s own account.

“When paper is immersed in the bichromate of potash, it is
powerfully and rapidly acted on by the sun’s rays. When an
object is laid in the usual way on this paper, the portion exposed
to the light speedily becomes tawny, passing more or less into
a deep orange, according to the strength of the light. The por-
tion covered by the object retains the original bright yellow tint
which it had before exposure, and the object is thus represented
yellow upon an orange ground, there being several gradations of
shade, or tint, according to the greater or less degree of trans-
parency in the different parts of the object.

“ In'this state, of course, the drawing, though very beautiful, is
evanescent. To fix it, all that is required is careful immersion in
water, when it will be found that those portions of the salt which
have not been acted on by the light are readily dissolved out,
while those which have been exposed to the light are completely
fixed on the paper. By the second process the object is obtained
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white upon an orange ground, and quite permanent. If exposed
for many hours together to strong sunshine, the colour of the
ground 1s apt to lose in depth, but not more so than most other
colouring matters. This action of light on the bichromate of
potash differs from that upon the salts of silver. Those of the
latter which are blackened by light are of themselves insoluble
in water, and it is difficult to impregnate paper with them ina
uniform manner. The blackening seems t0 be caused by the for-
mation of oxide of silver.

T the case of the bichromate of potash, again, that salt 1s ex~
ceedingly soluble, and paper can be easily saturated with it. The
agency of light not only changes its colour, but deprives it of
solubility, thus rendering it fixed in the paper. This action ap-
pears to consist in the disengagement of free chromic acid, which
is of a deep red colour, and which seems to combine with the
paper. This is rendered more probable from the circumstance
that the neutral chromate exhibits no similar change. The best
mode of preparing paper with bichromate of potash is to use a
saturated solution of that salt; soak the paper well in it, and then
dry it rapidly at a brisk fire, excluding it from daylight. Paper
thus prepared acquires a deep orange tint on exposure to the sun.
If the solution be less strong, or the drying less rapid, the colour
will not be so deep. A pleasing variety may be made by using
sulphate of indigo along with the bichromate of potash, the colour
of the object and of the paper being then different shades of
green. In this way, also, the object may be represented of a
darker shade than the ground.”

Paper prepared with the bichromate of potash, though as sen-
sitive as some of the papers prcpurcd with the salts of silver, is
much inferior to most of them, and is not sufficiently sensitive
for the camera obscura. This paper, however, answers quite well
for taking drawings from dried plants, or for copying prints. Its
great recommendation is its cheapness, and the facility with
which it can be prepared. The price of the bichromate of potash
is about two shillings per pound, whilst the nitrate of silver is five
shillings the ounce.

As the deep orange ground of these pictures prevents the per-
meation of the chemical rays of light, it is very easy to procure
any number of facsimiles of an engraving, by transfer from the
first negative photograph. The correct copies have a beautiful
sharpness ; and, if carefully managed, bub little of the minute
detail of the original engraving is lost.

The most interesting photOgmplnc paper prepared with the
bichromate of potash is 2 kind described by M. E. Becquerel.
He states,—It is sufficient to steep a paper prepared in Mr.
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Ponton’s manner, and upon which there exists a faint copy of a
drawing, in a solution of iodine in alcohol, to wash this paper in
alcohol, and then dry it: then the parts which were white
become blue, and those which were yellow remain more or less
clear.

M. E. Becquerel has pursued his investigations into the action
of the chromie acid on organic compounds, and has shown that
the mode of sizing the papers influences their colouration by
light, and that with unsized paper colouration is effected only
after a long time. Perceiving that the principal reaction resulted
from the chromic acid contained in the bichromate of potash, on
the starch in the size of the paper, it occurred to M. E. Becquerel,
that, as starch has the property of forming with iodine a combi-
nation of a very fine blue colour, it should produce deep
shades of that tint, whilst the lights still remained an orange-
yellow. '

His method of proceeding is to spread a size of starch very
uniformly over the surface of the paper. It is then steeped in a
weak alcoholic solution of iodine, and afterwards washed in a
great quantity of water. By this immersion it should take a
very fine blue tint. If this is uniform, the paper is considered
fit for the experiment: in the contrary case 1t is sized again. It
is then steeped in a concentrated solution of bichromate of
potash, and pressed between folds of blotting paper, and dried
near the fire. To be effective, it should be very dry.

Tt is now fit for use. When the copy is effected, which re-
quires in sunshine about five minutes, the photograph is washed
and dried. When dry, it is steeped in a weak alcoholic solution
of iodine, and afterwards, when it has remained in it some time,
it is washed in water, and carefully dried with blotting paper,
but not at the fire, for at a little below 100° Fahr. the combination
of iodine and starch discolours.

If it be considered that the drawing is not sufficiently distinct,
this immersion may be repeated several times; for by this
means may be obtamed the intensity of tome that is desired,
which intensity can be changed at will by employing a more
concentrated solution of iodine.

When the paper is damp, the shades are of a very fine blue,
but when it is dry the colour becomes deep violet. If while the
drawing is still wet it be covered with a layer of gum arabic, the
colour of the drawing is greatly preserved, and more beautiful
when it is dry. "When a paper is thus prepared it loses at first
a little of its tone, but it afterwards preserves its violet tint.

Tue Curomaryee Proorss.—This process, devised by the
author, is a pleasing one in its results: it is exceedingly simple
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in its manipulatory details, and produces very charming positive
pictures by the first application.

The chromatype is founded on the above process of Mr. Pon-
ton’s, but it was found in practice that the bichromate of potash
alone would not produce the desired effect: the following
method was therefore adopted :—

One drachm of sulphate of copper is dissolved in an ounce of
distilled water, to which is added half an ounce of a saturated
solution of bichromate of potash; this solution is applied to the
surface of the paper, and, when dry, it is fit for use, and may be
kept for any length of time without spoiling. When exposed
to sunshine, the first change is to a dull brown, and if checked
in this stage of the process we get a negative picture, but if the
action of the light is continued, the browning gives way,and we
have a positive yellow picture on a white ground. In either
case, if the paper, when removed from the sunshine, is washed
over with a solution of nitrate of silver, a very beautiful positive
picture results. In pmctice, it will be found advantageous to
allow the bleaching action to go on to some extent ; the picture
resulting from this will be clearer and more defined than that
which is procured when the action is checked at the brown stage.
To fix these pictures it is necessary to remove the nitrate of
silver, which is done by washing in pure water: if the water
contains any muriates the picture suffers, and long soaking in
such water obliterates it, or if a few grains of common salt are
added to the water the apparent Jdestruction is very rapid. The
picture is, however, capable of restoration ; all that is necessary
being to expose it to <unshine for a quarter of an hour, when it
revives ; but instead of being of a red colour, it becomes lilac,
the shades of colour depending upon the quantity of salt used
to decompose the chromate of silver which forms the shadow parts
of the picture.

Mr. Bingham remarks on this process, that if we substitute
sulphate of nickel for the sulphate of copper, the paper is more
sensitive, and the picture is more clearly developed by nitrate of
silver.

The following modification of this process possesses SOME ad-
vantages. 1f to a solution of the sulphate of copper we add a
solution of the neutral chromate of potash, a very copious brown
precipitate falls, which is a true chromate of copper. If this
precipitate, after being well washed, is added to water acidulated
with sulphuric acid, it is dissolved, and a ghchromatic solution i8
formed, which, when spread upon paper, is of a pure yellow.
very short exposure of the papers washed with this solution is
quite sufficient to discharge all the yellow from the paper, and
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give it perfect whiteness. If an engraving is to be copied we
proceed in the usual manner; and we may either bring out the
picture by placing the paper in a solution of carbonate of soda
or potash, by which all the shadows are represented by the
chromate of copper, or by washing the paper with nitrate of
silver. It may sometimes happen that, owing to deficient light,
the photograph is darkened all over when the silver is applied :
this colour, by keeping, is gradually removed, and the picture
comes out clear and sharp.

If the chromate of copper is dissolved in ammonia, a beautiful
green solution results, and if applied to paper acts similarly to
those just described.

The chromatype pictures, under certain conditions, afford a
beautiful example of the changes which take place, slowly, in
the dark, from the combined operations of the materials
employed.

1f we take a chromatype picture after it has been developed
by the agency of either nitrate of silver, or of mercury, and place
it aside in the dark, it will be found, after a few weeks, to have
darkened considerably both in the lights and shadows. This
darkening slowly increases, until eventually the picture is obli-
terated beneath a film of metallic silver or mercury ; but, while
the picture has been fading out on one side, it has been develop-
ing itself on the other, and a very pleasing image is seen on the
back. After some considerable time the metal on the front gives
way again, the paper slowly whitens, and eventually the image
is presented on both sides of the paper of equal intensity, in a
good neutral int upon a grey ground. These results, it will be
remembered, are of a very similar character to those already
described as peculiar to the amphitype process of Sir John
Herschel.

SecrioN II.—Tue FrrroryPE.

This process, which is of remarkable sensibility, was discovered
by the author, and 1)11])“»‘!1(-(1 in the Athensgeum, under the name
of the Energiatype; but froma desire to group all those pictures
under a general head into which iron salts enter as an element,
the present name is preferred. The preparation of the paper is
as follows :—Good letter paper (Whatman’s is the best) is
washed over with the following solution, viz.: Five grains of
succinic acid (it is important that suceinic free from any oil of
amber, or adventitious matter, should be obtained) are to be
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dissolved in one fluid ounce of water, to which are added about
five grains of common salt, and half a drachm of mucilage of gum
arabic. When dry, the paper is drawn over the surface of a
solution of sixty grains of nitrate of silver in one ounce of dis-
tilled water. Allowed to dry in the dark, the paper is now fit
for use, is of a pure white, retains its colour, and may be pre-
served for a considerable time in a portfolio, until wanted for
use.

The preparation of this paper is by no means difficult, but
requires care and attention. The solutions must be applied very
equally over the paper, which should be immediately hung upon
a frame or clothes’ horse to dry, Extreme care must be taken
that the paper be not exposed to light, after the nitrate of silver
solutjon has been applied, until required for use. Many of the
disappointments experienced by the experimenters on the ener-
giatype are occasioned by a neglect of this precaution ; as,
although no apparent effect may have been produced by the ex-
posure, the clearness of the subsequent picture will be seriously
injured. The suceinic acid must also be very pure. We shall
now briefly describe the method of applying this process to the
different purposes for which it is best adapted, premising that
the varying circumstances of time, place, and light, will render
necessary such modifications of the following directions as the
experience of the operator may suggest. Asa general rule, an
open situation, sunshine, and, if possible, the morning sun,
should be preferred, as the image is sharper, and the colour
produced more intense, and less affected by the subsequent
fixing process.

In the camera, for a building or statue, an exposure of half a
minute in strong sunshine is usually sufficient ; for a portrait,
taken under ordinary conditions, two or three minutes are
required.

‘When the paper is taken from the camera, nothing is visible
upon it; but by attending to the following directions the latent
picture will quickly develope itself, Having mixed together
about one drachm of a saturated solution of protosulphate of iron
and two or three drachms of mucilage of gum arabic, pour a small
quantity into a flat dish. Pass the prepared side of the paper
faken from the camera rapidly over this mixture, taking care to
ensure complete contact in every part. If ‘qhe paper has been
sufficiently impressed, the picture will almost immediately appear,
and the further action of the iron must be stopped by the appli-
cation of a soft sponge and plenty of clean water, Should the
Image not appear immediately, or be imperfect in its details, the
iron solution may be allowed to remain upon it a short time;
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but it must then be kept disturbed, by rapidly but lightly brush-
ing it up, otherwise numerous black specks will form and
destroy the photograph. Great care should be taken that the
iron solution does not touch the back of the picture, which it
will inevitably stain, and, the picture being a negative one, be
rendered useless as a copy. A slight degree of heat will assist
the development of the image where the time of exposure has
been too short.

The picture should be carefully washed to take off any super-
ficial blackness, and may then be permanently fixed by being
soaked in water to which a small quantity of ammonia, or, better
still, hyposulphite of soda, has been added. The paper must
again be well soaked in clean water, to clear it from the soluble
salts, and may then be dried and pressed.

Exact copies of prints, feathers, leaves, &c., may be taken on
the succinated paper by exposing them to the light in the
copying-frame, until the margin of the prepared paper, which
should be left uncovered, begins to change colour very slightly.
If the object to be copied is thick, the surface must be allowed
to assume a darker tint, or the light will not have penetrated to
the paper.

Positive copies of the camera negatives are procured in the
same manner as the copies of the prints, &ec., just deseribed.
Instead, however, of using the iron solution, the paper must be
exposed to the light, in the frame, a sufficient time to obtain
perfect copies. The progress of the picture may be observed by
turning up the corner of the paper, and, if not sufficiently done,
replacing it exactly in the same position. They should be fixed
with hyposulphite, as before directed.

At the meeting of the British Association at York in 1844, I
showed, by a series of photographs, that the protosulphate of
iron was most effective in developing any photographic images,
on whatever argentiferous preparation they may have been re-
ceived. Every subsequent result has shown that with proper
care it is the most energetic agent for developing with which we
are acquainted. The difficulty of obtaining, and of preserving,
the salt free of any peroxide, or a basic salt which falls as a
brownish-yellow powder, has been the principal cause why it has
not been so generally employed as the gallic acid: this can be
insured by adding a few drops of sulphuric acid to the solution
of the protosulphate of iron, and some iron filings. Mr. Robert
Ellis has recommended the use of the protonitrate of iron as a
developing agent.
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SperioN JII.—THE CATALYSOTYPE.

This process of Dr. Woods’ is capable of producing pictures
of superior excellence. Owing to the inconstancy of the iodine
compounds, it is a little uncertain, but, care being taken to in-
sure the same degree of strength in the solutions, a very uniform
good result may be obtained. ~The process and its modifications
are thus described by the inventor.

« While investigating the property which sugar possesses, in
some instances, of preventing precipitation, I noticed that when
syrup of ioduret of iron was mixed in certain proportions with
solution of nitrate of silver, the precipitate was very quickly
blackened when exposed to the light, and I thought that, if pro-
perly used, it might be employed with advantage as a photo-
graphic agent. If not entirely without profit, it would hardly
repay the trouble of reading the history of all the experiments
I tried in order to prove whether or not this idea were correct;
for there were many difficulties to be overcome, and unexpected
hinderances to be surmounted, before I could be certain of
success. However, the results at which I have arrived make
me hope that my trouble has not been thrown away, and that
a photographic process has been discovered, which is more
manageable and more satisfactory than any which has before
been used; and I think that the pictures produced by it are
more minutely and delicately brought out, and the time for
their production at least not longer than is required by any
other method.

“To enter very minutely into the particulars, or to explain the
rationale of the process, would be too tedious; however, it is
so simple, that those who will feel any pleasure in trying it will,
I am sure, easily succeed, and to attempt any explanation of its
theory would, in the present state of our knowledge of light,
be advancing a mere hypothesis: I will, therefore, only state
generally the method in which the paper is prepared, and then,
briefly giving my reasons for such parts of the process as are
not at first sight obvious, will thereby enable the experimenter
to be guarded against the failures that these precautions are
intended to overcome.

“ Let well-glazed paper (L prefer that called wove post) be
steeped in water to which hydrochloric acid has been added in
the proportion of two drops to three ounces. When well wet,
let it be washed over with a mixture of syrup of ioduret of iron
half a drachm, water two drachms and a half, tincture of iodine
one drop.
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« When this has remained on the paper for a few minutes, so
as to be imbibed, dry it lightly with bibulous paper, and being
removed to a dark room, let it be washed over evenly, by means
of a camel-hair pencil, with a solution of nitrate of silver, ten
grains to the ounce of distilled water. The paper is now ready
for the camera. The sooner it is used the better; as when the
ingredients are not rightly mixed it is liable to spoil by keeping.
The time I generally allow the paper to be exposed in the
camera varies from two to thirty seconds; in clear weather,
without sunshine, the medium is about fifteen seconds. With
a bright light, the picture obtained is of a rich brown colour;
with a faint light, or a bright light for a very short time continued,
it is black. For portraits out of doors, in the shade on a clear
day, the time for sitting is from ten to fifteen seconds.

“Tf the light is strong, and the view to be taken extensive, the
operator should be eautious not to leave the paper exposed for
a longer period than five or six seconds, as the picture will ap-
pear confused from all parts being equally acted on. In all
ases, the shorter the time in which the picture is taken the
better.

« When the paper is removed from the camera no picture is
visible. However, when left in the dark, without any other
preparation being used, for a period which varies with the length
of time it was exposed, and the strength of the light, a negative
picture becomes gradually developed, until it arrives at a state
of perfection which is not attained, I think, by photography
produced by any other process.! It would seem as if the salt
of silver, being slightly affected by the light, though not in a
degree to produce any visible effect on it if alone, sets up a
catalytic action, which is extended to the salts of iron, and which
continues after the stimulus of the light is withdrawn. The
catalysis which then takes place has induced me to name this
process, for want of a better word, the Catalysotype. Sir J.
Herschel and Mr. Fox Talbot have remarked the same fact with
regard to other salts of iron, but I do not know of any process
being employed for photographic purposes, which depends on
this action for its development, except my own.

1 The picture, when developed, is not readily injured by exposure to mo-
derate light ; it ought, however, to be fixed, which may be done by washing
it with a solution of bromide of potassium, fifteen or twenty grains to the
ounce, or iodide of potassium, five grains to the ounce., It may either be
applied with a camel-hair pencil or by immersion. The picture must then
be well washed in water to remove the fixing material, which would cause it
to fade by exposure to light.
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“ My reason for using the muriatic solution previous to washing
with the ioduret of iron is this: Iwas for along time tormented
by seeing the pictures spoiled by yellow patches, and could
not remedy it, until I observed that they presented an appear-
ance as if that portion of the nitrate of silver which was not de-
composed by the ioduret of iron had flowed away from the part.
I then recollected that Sir J: Herschel and Mr. Hunt had
proved that iodide of silver is not very sensitive to light, unless
some free nitrate be present. I accordingly tried to keep both
together on the paper, and after many plans had failed, I suc-
ceeded by steeping it in the acid solution, which makes it freely
and evenly imbibe whatever fluid is presented to it. I am sure
that its utility is not confined to this effect, but it was for that
purpose that I first employed it.

“ My reason for adding the tincture of iodine to the syrup is,
that having in my first experiments made use of, with success,
a syrup that had been for some time prepared, and afterwards
remarking that fresh syrup did not answer so well, T examined
both, and found in the former a little free iodine; I therefore
added a little tincture of iodine with much benefit, and now
always use it in quantities proportioned to the age of the syrup.

«The following hints will, I think, enable any experimenter to
be successful in producing good pictures by this process. In the
first place, the paper used should be that called wove post, or
well-glazed letter paper. ‘When the solutions are applied to it,
it should not immediately imbibe them thoroughly, as would
happen with the thinner sorts of paper. If the acid solution is
too strong, it produces the very effect it was originally intended
to overcome; that is, it produces yellow patches, and the picture
itself is a light brick colour on a yellow ground. When the
tincture of iodine is in excess, partly the same results occur; 0
that if this effect is visible, it shows that the oxide of silver
which is thrown down is partly re-dissolved by the excess of acid
and iodine, and their quantities should be diminished. On the
contrary, if the silver solution is too strong, the oxide is depo-
sited in the dark, or by an exceedingly weak light, and in this
case blackens the yellow parts of the picture, which destroys it.
When this effect of blackening all over takes place, the silver so-
lution should be weakened. Ifit be too weak, the paper remains
yellow after exposure t0 light. If the ioduret of iron be used
n too great quantity, the picture 1s dott(_ed over with black spots,
which afterwards change to white. If an excess of nitrate of
silver be used, and a photog‘mph immediately taken before the
deposition of the oxide takes place, there will be often after some
time a positive picture formed on the back of the negative one.

@
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The excess of the nitrate of silver makes the paper blacker where
the light did not act on it, and this penetrates the paper;
whereas the darkening produced by the light is confined to the
surface. The maximum intensity of the spectrum on the paper,
when a prism of crown glass is used, lies between the indigo and
blue ray. The difference of effect of a strong and weak light is
beautifully shown in the action of the spectrum: that part of
the paper which is exposed to the indigo ray is coloured a red-
dish brown, and this is gradually darkened towards either ex-
tremity, until it becomes a deep black.

“T have not had many opportunities of experimenting with
the catalysotype, but it certainly promises to repay the trouble
of further investigation. The simplicity of the process, and the
sensibility of the paper, should cause it to be extensively used.
It has all the beauty and quickness of the calotype, without its
trouble, and very little of its uncertainty ; and, if' the more fre-
quent use of it by me, as compared with other processes, does not
make me exaggerate its facility of operation, I think it is likely
to be practised successfully by the most ordinary experimenters.”
Dr. Woods subsequently made the following addition :—

“ Since the preceding paper was written, I have been ex-
perimenting with the catalysotype, and one day having had
many failures, which was before quite unusual with me, I am
induced to mention the cause of them, for the benefit of sub-
sequent experimenters. The paper I used was very stiff and
highly glazed, so that the solution first applied was not sasily
imbibed. The blotting paper was very dry and bibulous. 'When
using the latter, I removed nearly all the solution of iron from
the first, and, of course, did not obtain the desired result.

“ While varying the process in endeavouring to find out the
cause just mentioned, I discovered that the following proportions
oave very fine negative pictures, from which good positive ones
were obtained :—Take of syrup of ioduret of iron, distilled water,
each two drachms ; tincture of iodine, ten to twelve drops : mix.
First brush this over the paper, and, after a few minutes, having
dried it with the blotting paper, wash it over in the dark (before
exposure in the camera) with the following solution, by means
of a camel-hair pencil :—Take of nitrate of silver one drachm ;
pure water one ounce : mix. This gives a darker picture than
the original preparation, and consequently, one better adapted
for obtaining positive ones: italso requires no previous steeping
in an acid solution. To fix the picture let it be washed first in
water, then allowed to remain for a few minutes in a solution of
hydriodate of potassa (five grains to the ounce of water) and
washed in water again. The paper I use is the common unglazed
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copy paper, but such as has a good body. I have tried the same
paper with the original preparation, and find it to answer ex-
ceedingly well; it does not require in this case, either, an acid
solution. The same precautions and hints apply to the amended
as to the original process; such as, when it blackens in the dark,
there is too much caustic used ; when it remains yellow, or that
it is studded with yellow spots, too much iodine ; when marked
with black spots, too much iron. It is necessary to mention
these, on account of the varying strength of the materials em-

ployed.”

SgorioN IV.—FERROCYANIDE OF POTASSIUM.

At the meeting of the British Association at Plymouth in
1841, I first directed attention to the use of the ferroprussiate
of potash in combination with the iodide of silver. The process
resulting from this being very important in many points, the
abstract of the paper then read, as given in the Transactions of
the Sections, is reprinted.

The author having been engaged in experiments on those
varieties of photographic drawings which are formed by the action
of the hydriodic salts on the darkened chloride of silver, and with
a view to the removal of the iodide formed by the process from
the paper, was led to observe some peculiar changes produced
by the combined influences of sunshine and the ferrocyanate of
potash. It was found that the ordinary photographic paper, if
allowed to darken in sunshine, and then slightly acted on by any
hydriodic salt, and, when dry, washed with a solution of the
ferrocyanate of potash, became extremely sensitive to light,
changing from a light brown to a full black by a moment’s ex-
posure to sunshine. Following out this result, it was discovered
that perfectly pure iodide of silver was acted on with even
greater rapidity, and thus it became easy to form an exquisitely
sensitive photographic paper.

The method recommended is the following :—

Highly glmed letter paper is washed over with a solution of
one drachm of nitrate of silver to an ounce of distilled water ;
it is quickly dried, and a second time washed with the same sc-
lution. It is then, when dry, placed for a minute in a solution
of two drachms of the hydriodate of potash in six ounces of
water, placed on a smooth board, gent.l_\" washed by allowing
Some water to flow over it, and dried in the dark at common
temperatures. Papers thus prepared may be kept for any length
of time, and are at any time rendered sensitive by simply wash-
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ing them over with a solution formed of one drachm of the ferro-
cyanate of potash to an ounce of water.

These papers, washed with the ferrocyanate, and dried in the
dark, are, in this dry state, absolutely insensible, but they may
at any moment be rendered sensitive by merely washing them
with a little cold clean water.

Yapers thus prepared are rendered quite insensible by being
washed over with the above hydriodic solution. They are, how-
ever, best secured against the action of time by a solution of
ammonia. The yellow colour of the paper militates against its
being used as the original from which copies may be taken; but
even this colour may be removed by employing hot hyposulphite
of soda.

Upon paper thus prepared the curious result of an impressed
coloured spectrum was first obtained.

Stcrion V.—Tue Frvororyrs,

So called from the introduction of the salts of fluorie acid, con-
gists of the following process of manipulation :—
Bromide of potassium, 20 grains.
{Distillcd water , . . 1 fluid ounce.
Fluoride of sodium. . 5 grains,
{Distiﬂvd water . . . 1 fluid ounce.

Mix a small quantity of these solutions together when the
papers are to be prepared, and wash them once over with the
mixture, and, when dry, apply a solution of nitrate of silver,
sixty grains to the ounce of water. These papers keep for some
weeks without injury, and become impressed with good images
in half a minute in the camera. The impression is not suffi-
ciently strong when removed from the camera for producing
positive pictures, but may be rendered so by a secondary proc(\s;.

The photograph should first be soaked in water for a few
minutes, and then placed upon a slab of porcelain, and a weak
solution of the proto-sulphate of iron brushed over it; the
picture almost immediately acquires an intense colour, which
hould then be stopped directly by plunging it into water slightly
acidulated with muriatic acid, or the blackening will extend all
over the paper. It may be fixed by being soaked in water, and
then dipped into a solution of hypo-sulphite of soda, and again
soaked in water as in the other processes.

Mr. Bingham has the following remarks on this process, and
he gives amodified form, into which a new photographic element
is introduced.

N
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_“We find it is better to add to the proto-sulphate of iron a
little acetic or sulphuric acid: this will be found to prevent the
darkening of the lights of the picture to a great extent, and it
will be found better not to prepare the paper long before
it is required for use, this being one reason why the pieture
often becomes dusky on application of the proto-sulphate.

“ Reasoning upon the principle that the action of light is to
veduce the salts of silver in the paper to the metallic state, and
that any substance which would reduce silver would also quicken
the action of light, we were led to the following experiment :—
The protochloride of tin possesses the property of reducing the
salts both of silver and of gold: a paper was prepared with the
bromide of silver, and previously to exposing it to light it was
washed over with a very weak solution of the chloride of tin;
the action of light upon the paper was exceedingly energetic;
it was almost instantaneously blackened, and a copy of a print
was obtained in a few seconds.”

The use of fluorides has been recently introduced as a
novelty by some French photographers, but reference to the
author’s Resparcmus oN Liemr, published in 1844, will dis-
tinctly show that he was the first to employ these salts, which
were, however, first suggested by Sir John Herschel.

Srorion VI.—BROMIDE OF SILVER AND MERCURIAL VAPOUR.

In my first publication on this subject, in Griffin’s Scientifie
Miscellany, T introduced the following process, which, although
it has never yet been properly worked out, involves many points
of interest :—Some extremely curious results, which are omitted
from their not having any practical bearing, led me to examine
the effect of the mereurial vapour on the pure precipitated
iodides and bromides. I was long perplexed with some exceed-
ingly anomalous results, but being satisfied from particular expe-
riments that these researches promised to lead to the discovery
of a most sensitive preparation, I persevered in them. ‘Without
stopping to trace the progress of the inquiry, I may at once
state, that 1 have the satisfaction of being enabled to add to the
present treatise an account of a process which serves to prepare
papers that are much more sensitive than Daguerre’s iodidated
plates. The exquisite delicacy of these new photographic papers
may be imagined, when 1 state tkat in five seconds in the camera
obseura, I have, during sunshine, obtained perfect pictures ; and
that, when the sky is overcast, one minute is quute sufficient to
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produce a most decided effect. The action of light on this pre-
paration does, indeed, appear to be instantaneous. On several
occasions I have procured, in less than a second, distinet out-
lines of the objects to which the camera has been pointed, and
even secured representations of slowly moving bodies. With
this great increase of sensitiveness, we of course secure greater
sharpness of outline, and more minuie detail. It should be
understood that the process is a negative one, from which posi-
tive pictures may be procured on the ordinary photographic
paper by transfer.

To prepare this very sensitive paper we proceed as follows :—
Select the most perfect sheets of well-glazed satin post, quite free
from specks of any kind. Placing the sheet carefully on some
hard body, wash it over on one side by means of a very soft
camel’s hair pencil, with a solution of sixty grains of the bromide
of potassium, in two fluid ounces of distilled water, and then dry
it quickly by the fire. Being dry, it is again to be washed over
with the same solution, and dried as before. Now, a solution of
nitrate of silver, one hundred and twenty grains to the fluid
ounce of distilled water, is to be applied over the same surface,
and the paper quickly dried in the dark. In this state the
papers may be kept for use. "When they are required, the above
solution of silver is to be plentifully applied, and the paper
placed wet in the camera, the greatest care being taken that no
day-light, not even the faintest gleam, falls upon it, until the
moment when we are prepared, by removing the screen, to per-
mit the light, radiated from the objects we wish to copy, to act
in producing the picture. ~After a few seconds, the light must
be again shut off, and the camera removed into a dark room.
It will be found, on taking the paper from the box, that there is
but a very slight outline, if any, as yet visible. Place it aside,
in perfect darkness, until quite dry, then fix it in a mercurial
vapour box, and apply a very gentle heat to the bottom. The
moment the mercury vaporizes, the picture will begin to develope
itself. The spirit lamp must now be removed for a short time,
and when the action of the mercury appears to cease, it is to be
very carefully applied again, until a well-defined picture is
visible. The vaporization must now be suddenly stopped, and
the photograph removed from the box. The drawing will then
be very beautiful and distinet ; but much detail is still clouded, for
the development of which it is only necessary to place it cau-
tiously in the dark, and allow it to remain undisturbed for some
hours. There is now an inexpressible charm about the picture,
equalling the delicate beauty of the daguerreotypes; but being
still very susceptible of change, it must be viewed by the light
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of a taper only. The nitrate of silver must now be removed
from the paper by well washing in soft water to which a
small quantity of salt has been added, and it should be after-
wards soaked in water only. When the picture has been dried,
wash it quickly over with a soft brush, dipped in a warm solu-
tion of the hyposulphite of soda, and then well wash it for some
time in the manner directed for the ordinary photographs, in
order that all the hyposulphite may be removed. The drawing
is now fixed, and we may use it to procure positive pictures,
many of which may be taken from one original. The transfers
procured from this variety of negative photographs have more
decision of outline, and greater sharpness in all their minute
detail, than can be proecured by any other method. This is
owing to the opacity produced by the curious combination of
mereury and the Promide of silver, which is mot, 1 believe,
described in any chemical work.

This very beautiful process is not without its difficulties ; and
the author cannot promise that, even with the closest atten-
tion to the above directions, annoying failures will not occur.
It often happens that some accidental circumstance, generally a
projecting film, or a little dust, will occasion the mercurial
vapour to act with great energy on one part of the paper, and
blacken it, before the other portions are at all affected. Again,
the mercury will sometimes accumulate along the lines made
by the brush, and give a streaky appearance to the picture,
although these lines were not at all evident before the mercurial
vapour was applied.

The action, however, of this photographic preparation is cer-
tain; and although a little practice may be required to produce
finished designs, yet very perfect copies of nature may be
effected with the greatest possible ease and certainty.

I have stated that the paper should be placed wet in the
camera: the same paper may be used dry, which is often a great
convenience. When in the dry state, a little longer exposure
is required, and instead of taking a picture in four or five
seconds, two or three minutes are necessary.

T cannot conclude without remarking, that it appears to me
that this process, when rendered complete by the improvement
of its manipulatory details, will do much towards realizing the
hopes of those who were most sanguine of the ultimate perfec-
tion of photography ; and will convinee others who looked upon
the art as a philosophical plaything, that the real utility of any
discovery is not to be estimated from the crude specimens pro-
duced in its infaney, ere yet its first principles were evident to
those who pursued it with an eager hope.
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I have purposely retained the words which I employed in 1841,
being satisfied that we shall eventually witness their realization
in the production of a most beautiful and sensitive process.

Szerron VII.—Positive Prnoroararas By ONE Proouss.

About the same time, Mr. Talbot, Sir John Herschel, Dr. Fife,
and myself, discovered the very remarkable property of the
iodides in bleaching the darkened salts of silver. Many very
beautiful results may be thus obtained. The manipulatory
details published by Dr. Fife were simple in their character, but
arrived at by a long series of inquiries. It is now quite easy to
prepare photographic papers on which the hydriodic solutions
shall act with perfect uniformity :—

Soak the paper for a few minutes in phosphate or muriate of
soda, removing with a soft brush any air-bubbles which may form
onit. The superfluous moisture must be wiped off with very clean
cotton cloths, and the papers dried at common temperatures.
When dvy, the paper must be pinned out on a board, and the
silver solution spread over if, boldly but lightly, with a very
soft sponge brush. It is to be instantly exposed to sunshine,
and, if’ practicable, carried into the open air, as the more speedily
cvapomtion proceeds the less does the silver penetrate the
paper, and the more delicate it is. The first surface is very
irregular, being as before described, and represented in fig. 2.
As soon as the surface appears dry, the silver solution must be
again applied as before, and the exposure repeated. It must
now be exposed until a fine chocolate-brown colour is produced
equally on all parts of the surface, and then, until required
for use, be carefully preserved from the further influence of
light. If the paperis to be kept long, the darkening must
not be allowed to proceed so far as when it is to be speedily
made use of.

In darkening these papers, the greatest possible attention
must be paid to the quantity of light to which they are sub-
mitted, every thing depending on the rapidity of the blackening
process. The morning sun should be chosen, for the reasons
before stated. A perfectly cloudless sky is of great advantage.
The injurious consequence of a cloud obscuring the sun during
the last darkening process, is the formation of a surface which
has the appearance of being washed with a dirty brush. This
is with difficulty removed by the hydriodates, and the resulting
pictures want that clearness which constitutes their beauty.
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Papers darkened by the diffused light of a cloudy day are
scarcely, if at all, acted on by these salts. Great care must be
taken fo prevent the silver solution from flowing over the edges
of the paper, as thereby an extra quantity of darkened silver is
formed on both sides, which requires a long-continued action of
the hydriodates and light to bleach.

The kind of paper on which the silver is spread is an object
of much importance. A paper known to stationers as satin
post, double-glazed, bearing the mark of J. Whatman, Turkey
Mill, is decidedly superior to every other kind I have tried. The
dark specks which abound in some sorts of paper must be
avoided, and the spots made by flies very carefully guarded
against. These are of small consequence during the darkening
process, but when the hydriodic wash is applied, they form
centres of chemical action, and the bleaching process goes on
around them, independently of light, deforming the drawing
with small rings, which are continually extending their
diameters.

The saline washes may be considerably varied, and combined
to an indefinite extent, with a continued change of effect, which
is singularly interesting. In their application we should be
guided, as in the negative process, by their combining propor-
tions. The following list of the salts which will give the best
effects, selected from upwards of seven hundred combinations,
will show the variety of colours produced. They are placed in
the order of the sensitiveness they appear to maintain, when
used as nearly as possible under the same circumstances.

Colour of Picture.

MURIATE 0F AMMONIA. . Red, changing to black in the sunshine.

CHLORIDE OF SODIUM ... Ditto. ditto.

MURIATE OF STRONTIA. . 4 fine brown.

MuURIATE OF BARYTA .. .4 rich brown, inclining to purple.

Sor. CHLORIDE OF Limu Very red.

Sor. CrLoRIDE OF Soba A brick red.

Topipe or Porasstus. ..Fellowish brown.

.. Variable, sometimes yellowisk, often @
steel blue.

Prospars oF SODA. . .. Mouse colour.

CHLORATE OF I’omsu{

TARTRATE OF SODA ... .. Dar/c brown.

URaTE OF SODA. . .. . ....Vellowish brown.

MURTATE OF LROX. . .. .. Deep brown, which blackens.
BroMipn or SopiuM. . . . Red brown, of a peculiarly rich tint.

The change mentioned in the colour of the finished picture
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is that which arises from a fresh exposure to the solar rays;
where no change is mentioned, it is too slight to be worth notice.
This phenomenon will presently oceupy our attention.

When papers prepared with any of the above, except the
phosphates, are soaked for a little fime in water, and dried in
the sunshine, the picture produced,—it matters not what
hydriodate is used,—is rendered peculiarly red, and does not
change by re-exposure. By washing some of the papers with
weak solution of ammonia, this peculiarity is produced in a very
striking manner.

The Solution of Sitver.—Take of erystallized nitrate of silver
120 grains, distilled water 12 fluid drachms; when the salt is
dissolved, add of aleohol 4 fluid drachms, which renders the
solution opaque ; after a few hours, a minute quantity of a dark
powder, which appears to be an oxide of silver, is deposited,
and must be separated by the filter. The addition of the aleohol
to the solution was adopted from an observation T made of its
influence in retarding the chemical action, which goes on in the
shade, of the hydriodates on the salt of silver. Its use is,
therefore, to make the action depend more on luminous in uence,
than would be the case without it.

Nitric Ether.—The sweet spirits of nitre not only checks the
bleaching process in the shade, but acts with the hydriodic salts
to exalt the oxidation of the silver, or increase the blackness of
it. In copying lace or any fine linear object, it is a ver
valuable agent, but it is useless for any other purposes, as all the
faintly lighted parts are of the same tint.

Hydrochloric Ether, used as the solvent of the silver, and
applied without any saline wash, has a similar property to the
nitric ether; but as it is readily acted on by faint light, it is of
greater value. However, papers prepared with it must be used
within twenty-four hours, as after that they quickly lose their
sensitiveness, and soon become nearly useless.

To fix with any degree of certainty the strength of the
solution of the hydriodic salts which will'in all cases produce the
best effects, appears to me impossible ; every variety of light to
which it has been exposed to darken, requiring a solution of
different specific gravity.

In the other divisions will be found some further remarks on
the very peculiar physical phenomena presented by the action
of the hydriodates on these darkened salts of silver, and details
of yet more perfect forms of manipulation developed since these
earlier processes were published.
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Sroriony VIII.—ON THE APPLICATION OF THE DAGUERREOTYPE
10 PAPER.

The expense and inconvenience of metallic tablets rendered
it in the highest degree desirable that paper should be employed
in their place. A very extensive series of experiments at length
led to the pleasing conclusion of being enabled to prepare a
paper which answered in every respect as well as the silver
plates, and in many much better.

This discovery formed the subject of a communication to the
Royal Society, Which that learned body did me the honour to
print in their Transactions. My memoir is entitled,—* On the
Influence of Iodine in rendering several Argentine Compounds,
spread on Paper, sensitive to Light ; and on a New Method of Pro-
ducing, with greater distinctness, the Photographic Image.”  This
paper contains the substance of the following remarks; but
since the publication of the Transactions I have been successful
in simplifying the process of preparation.

My experiments established, in the most satisfactory manner,
that ‘even on the silver tablets a semi-oxidized surface was pre-
sented to the iodine. They also proved that perfectly pure
untarnished silver was by no means readily acted on by the
iodine. From this T was led to prepare oxides of silver in many
different ways, which enabled me to spread them over paper,
and the result was instructive. Any of the ordinary photo-
graphic papers allowed to darken to a full brown, which is a
stage of induced oxidation, become, by long exposure to iodine,
of a steel-blue or violet colour. If exposed in this state to
sunshine for a long period, their colour changes from grey to a
clear olive. Now, exposure to sunshine for a minute, or to dif-
fused daylight for five minutes, produces no apparent change;
but mercurial vapour speedily attacks the portions which have
been exposed to light, and a faithful picture is given of whatever
may have been superposed. There is, however, a want of suffi-
cient contrast between the lights and shadows. By allowing
the first darkening to proceed until the paper acquires the olive
colour, which indicates the formation of a true oxide of silver,
it will be found, although it is not more speedily acted on
by the iodine, that it is more sensitive, and that a better
picture is formed. The kind of photographie preparations used
appears to have but little influence on the results,—a chloride,
iodlide, or bromide of silver, allowed to darken, answers equally
well.

There are many things, unfortunately, which prevent our
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availing ourselves of this easy method of producing a tolerably
sensitive daguerreotype paper. These are, certain irregular
formations of oxides in different states, and the revival of
metallic silver in some parts of the surface.

I next spread papers with the pure oxide formed by chemical
means, and also the protoxide, and many of its salts. These
papers were not very readily affected by 1odine, or influenced by
light during short exposures.

Silver is revived from its solutions by hydrogen gas; conse-
quently, nothing is more easy than, by washing a paper with
nitrate of silver in solution, to procure a fine silver paper, by
passing a current of hydrogen gas over it.

A picture of a peculiarly delicate character may be produced
on this kind of paper; but it has not the required sensibility,
and there is a great want of contrast in the lights and shadows.
It may be interesting to state, that the yellow-brown phosphate
of silver is as readily acted on by iodine as the oxides, and is
quite as sensitive to luminous influence. Phosphuretted hydrogen
gas effects the revival of metallic silver, and the surface produced
by means of this gas, used as the hydrogen was in the former
case, is of a fine steel-blue, which colour arises from a portion
of phosphorus having entered into combination with the silver.
These kinds of paper comported themselves in every respect
as the metallic tablets—were equally sensitive, and produced
pictures as delicately beautiful. Unfortunately, however,owing
to the spontaneously inflammable nature of the phosphuretted
hydrogen gas, it is not safe to operate with it. After various
ineffectual contrivances to overcome this difficulty, I was obliged
to abandon the use of this gas ul1t‘ircl_\,'——\\‘zu'nv(i of the danger
I incurred, by several violent but fortunately harmless explo-
sions. The vapour of phosphorus and of Sll”).}‘xlll‘ was also tried,
and many very beautiful effects were produced. At length,
however, 1 stopped at sulphuretted hydrogen, which answers
in every respect.'

To prepare this, soak a paper of very firm texture, not too
much glazed, in a weak solution of the muriate of ammonia. It
must then be wiped with clean cloths, and carefully dried. The
paper is then dipped into a weak solution of the nitrate of silver,
and the small bubbles which form on its surface are carefully
removed with a camel’s hair pencil. When the paper is nearly,
but not quite, dry, it must be exposed in a closed vessel to sul-
phuretted hydrogen gas, slowly formed from the sulphuret of

! A very interesting account of the revival of gold and silver from their
solutions by these gases will be found in a tract on Combustion, published
by Mrs, Fulhame,
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antimony and hydrochloric acid : ina few minutes it will become
of an iron-brown colour, having a fine metallic lustre. It is
again to be passed though a solution of silver, somewhat stronger
than the first, and dried, taking care that no shadow falls on
the paper whilst it is drying. It is then a second time sub-
mitted to sulphuration, and, by careful management, the process
is now generally completed. If, however, the paper is not
considered to be sufficiently dark, it must be once more washed
in the solution of silver, and again subjected to the action of
sulphuretted hydrogen.

1f the above paper be allowed to remain in the sulphuretted
hydrogen gas after the maximum blackness is produced, it is
again whitened with some quickness. This may be accounted
for in two ways: the gas may be mixed with a portion of
muriatic acid vapour, or a quantity of chlorine sufficient to pro-
duce this effect may be liberated from the preparation on the
paper to react on the sulphuret of silver.

The perfection of these papers consists in having a deep black
ground to contrast with the mercurial deposit, by which means
the pictures have the advantage of being seen equally well in all
positions, whereas Daguerre’s pictures on the metal plates can
only be seen to advantage at certain angles.

The sulphuretted paper may be rendered sensitive in the
same manner as the plates by exposure to the vapour of iodine.
I, however, prefer drawing the paper over a solution thus
formed :—A. saturated solution of any hydriodic salt is made to
dissolve as much iodine as possible, and of this liquid two
drachms are mingled with four ounces of water. Care is re-
quired that one side only of the paper is wetted, which is by no
means difficult to effect, the fluid is so greedily absorbed by it ;
all that is necessary being a broad shallow vessel to allow of
the paper touching the fluid to its full width, and that it be
drawn over it with a slow steady movement. When thus
wetted, it is to be quickly dried by a warm, but not too bright
fire; of course daylight must be carefully excluded. Papers
thus iodidated do not lose their sensitiveness for many days if
carefully kept from light.

On examining the sheet after the daguerreotype processes n
the camera, and of mercurialization, have been completed, a very
perfect picture is found upon it: but it is still capable of vast
improvement, which is, by the iollo\_vmg simple plan, accom-
plished in a way which is at once magical and beautiful.

Action of Corrosive gublimate.—Dip one of the daguerreo-
type pictures, formed on the sulphuretted paper, into a solution
of corrosive sublimate : the drawing instantly disappears, but,
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after a few minutes, it is seen unfolding itself, and gradually
becoming far more distinct than it was before ; delicate lines,
before invisible, or barely seen, are now distinetly marked,
and a rare and singular perfection of detail given to the
drawing. It may appear, at first sight, that the bichloride
of mercury dissolves off’ the metal, and again deposits it in
the form of chloride (calomel). But this does not account
for the fact, that if the paper has been prepared with the nitrate
of silver, the mercury disappears, and the d rawing vanishes, the
deposit taking place only on those parts upon which light has
acted but feebly ; as, for instance, on the venations of leaves,
leaving those portions of surface which were exposed to full
luminous influence without a particle of quicksilver. When the
paper has been either a chloride or iodide, the effect is as above,
and the thickness of the deposit is as the intensity of the light
has been ; consequently, the semi-tints are beautifully preserved.
If the drawing remains too long in the solution, the precipitate
adheres to the dark parts and destroys the effect. The singula-
rity of this operation will be more striking if the picture has
been soaked some time in the solution of the hyposulphite of
soda, and then dipped into the bichloride of mercury. As the
drawing disappears, a series of circles, formed of a white powder,
appear to arise from the paper, generally commencing at the
centre, and slowly extending over the whole surface : the powder
is afterwards deposited, and the sheet is buried in the precipi-
tate ; but on taking the paper from the liquid, and passing a
stream of water over it, the precipitate is entirely removed from
all the parts except the lights of the picture. 1 have also found
the invisible photographic image become evident, without the
aid of mercurial vapour, by simply soaking for some time in a
solution of corrosive sublimate.

‘When these papers are prepared with due care, they are ex-
tremely sensitive, and if used for copying engravings during
bright sunshine, the effect is instantaneous. The great difficulty
is to present the paper to the sun, and withdraw it with suffi-
cient celerity. 1In the weak light of the camera a few minutes
during sunshine is quite sufficient for the production of the best
effects. One great advantage of these pictures over those pro-
cured on the plated copper is, that the mercury does not lie
loosely as on the tablets, but is firmly fixed, being absorbed by
the paper; therefore these pictures may be kept without injury
in a portfolio.

[f, instead of immersing the paper in 2 vessel full of sulphu-
retted hydrogen gas, a stream of the gas is made to play upon it,
ssumes & most richly iridescent surface ; the various colours

iy
it a
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are of different degrees of sensibility, but for surface drawings
they may be used ; and in copying of leaves or flowers, beautiful
pictures, which appear to glow with the natural colours, are
procured.

SporroN IX.—SALTs oF GoLD AS PHOTOGRAPHIC AGENTS.

Tt is well known that gold is revived from its ethereal solution
by the action of light, and that the same effect takes place when
the nitro-muriate of gold is spread on charcoal. ‘We are mainly
indebted to Herschel's paper, published in 1840, for the know-
ledge we possess of gold as a photographic agent.

Considering it probable that the required unstable equilibrium
might be induced in some of the salts of gold, I was induced to
pursue a great many experiments on this point. Insome cases,
where the paper was impregnated with a mordant salt, the salt
of gold was darkened rapidly, without the assistance of light ;
in others, the effect of light was very slow and uncertain. By
washing paper with muriate of barytes, and then with a solution
of the chloride of gold, a paper, having a slight pinky tint, is
procured; by exposing this paper to sunshine 1t is at first
whitened, and then, but very slowly, a darkening action is in-
duced. If, however, we remove the paper from the light, after
an exposure of a few minutes, when a very faint impression, and
oftentimes not any, is apparent, and hold it in the steam of boil-
ing water, or immerse it in cold water, all the parts which were
exposed to the light are rapidly darkened to a full purple brown,
leaving the covered portions on which the light has not acted,
a pure white, producing thus a fine negative drawing. If, while
such a paper, or any other paper prepared with the chloride of
gold, is exposed to the sun, we wash it with a weak solution of
the hydriodate of potash, the oxidation is very rapidly brought
on, and the darkness produced is much greater than that ob-
tained by the other method ; but this plan is not often applicable.
I have not yet been enabled to produce with the salts of gold
any paper which should be sufficiently sensitive for use in the
camera obscura.

Sir John Herschel devoted much attention to the examination
of the salts of platinum as well as gold. e found platinum
under nearly all circumstances very little sensitive to light, but
the following were the results obtained with the salts of gold.

If paper impregnated with oxalate of ammonia be washed with
chloride of gold, it becomes, if certain proportions be hit, pretty
sensitive to light ; passing rather rapidly to a violet purple in
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the sun. It passes also to the same purple hue in the dark,
though much more slowly; so that, as a photographic combina-
tion, 1t is useless.

Paper impregnated with acetate of lead, when washed with
perfectly neutral chloride of gold, acquires a brownish-yellow
hue, and a sensibility to light, which, though not great, is at-
tended with some peculiarities highly worthy of notice. The
first impression of the solar rays seems rather to whiten than to
darken the paper, by discharging the original colour, and sub-
stituting for it a pale greyish tint, which by slow degrees in-
creases to a dark slate colour. But if arrested while yet not
more than a moderate ash grey, and held in a current of steam,
the colour of the part acted on by the sunshine, and that only,
darkens immediately to a deep purple. The same effect is pro-
duced by immersing it in boiling water. If plunged in cold
water, the same change comes on more slowly, and is not com-
plete till the paper is dried by heat. A dry heat, however, does
not operate this singular change.

If a neutral solution of the chloride of gold is mixed with an
equal quantity of the solution of bichromate of potash, paper
washed with this solution, and exposed to light, speedily changes,
first to a deep brown, and ultimately to a bluish black. If an
engraving is superposed, we have a negative copy, blue or brown,
upon a yellow ground. If this photograph is placed in clean
water, and allowed to remain in it for some hours, very singular
changes take place. The yellow salt is all dissolved out, and
those parts of the paper left beautifully white. All the dark
portions become more decided in their character, and according
as the solarization has been prolonged or otherwise, or the light
has been more or less intense, we have either crimson, blue,
brown, or deep black negative photographs.

SporioN X.—DRr. SCHAFHARUTL'S NEGATIVE PROCESS.

At the tenth meeting of the British Association for the Ad-
vancement of Science, two new processes on paper, and one on
metal, were brought forward by Dr. Schafhaeutl. These pro-
cesses involve some very delicate manipulatory details, which
render them tedious, and, in the hands of the inexperienced, un-
certain. However, as they sometimes give very perfect results,
it would have been improper to have omitted them.

Penny’s improved patent metallic paper is recommended.
This is spread with a concentrated solution of the nitrate of
silver (140 grains to 2§ drachms of the fused nitrate, to 6 fluid
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drachms of distilled water), by merely drawing the paper over
the surface of the solution contained in a large dish. In order
to convert this nitrate into a chloride, the author exposed it to
the vapours of boiling muriatic acid. A coating of a chloride
of silver, shining with a peculiar silky lustre, was by this me-
thod generated on the surface of the paper, without penetrating
into its mass ; and in order to give to this coating of chloride
the highest degree of sensibility, it was dried, and then drawn
over the surface of the solution of nitrate of silver again. After
having been dried, the paper was ready for use, and by no repe-
tition of this treatment could its sensitiveness be improved.

Even on the ordinary kinds of writing paper, 1 have found
this manipulation produce extreme sensitiveness, but much
exact attention is required to prevent any excess of muriatic
acid, which, in the state of vapour, is rapidly absorbed by the
paper. The whole of the nitrate of silver employed in the first
instance must be converted into a muriate, and there the pro-
cess should stop.

Schafhaeutl’s method of fixing is extremely difficult. The
drawing is to be steeped for five or ten minutes in alcohol, and,
after removing all superfluous moisture by means of blotting
paper, and drying it slightly before the fire, the paper thus pre-
pared is drawn through diluted muriatic acid, mixed with a few
drops of an acid nitrate of quicksilver, prepared by dissolving
quicksilver in pure nitric acid, and again dissolving the crystal-
ised salt to saturation in water acidulated with nitric acid.
The addition of the nitrate of mercury requires great cauntion,
and its proper action must be tried first on slips of paper, upon
which have been produced different tints and shadows by ex-
posure to light ; because, if added in too great a quantity, the
lightest shades entirely disappear. The paper having been
drawn through the above-mentioned solution, is well washed in
water, and then dried in a degree of heat approaching to about
158° Fahr., or, in fact, till the white places assume a very slight
tinge of yellow. The appearance of this tint indicates that the

drawing is fixed permanently.

SEorroN XI.—DR. SCHAFHAEUTL'S Procuss oN CARBONISED
PLATES.

Metallic plates are covered. with a layer of hydruret of carbon,
prepared by dissolving piteh alcohol, and collecting the resi-
duum on a filter. This, when well washed, is spread as equally
as possible over a heated even plate of copper. The plate 1

H




b

1
f

R e i

e

S e

e

v

98

then carbonised in a closed box of cast iron, and, after cooling,
passed betwixt two polished steel rollers, resembling a common
copperplate printing press. The plate, after this process, is
dipped into a strong solution of nitrate of silver, and instantly
exposed to the action of the camera. The silver is, by the ac-
tion of the rays of the sun, reduced into a perfectly metallic
state, and the lights ave expressed by the different density of
the milk-white deadened silver; the shadows by the black car-
bonised plate. In a few seconds the picture is finished, and the
plate is so sensitive, that the reduction of the silver begins even
by the light of a candle. For fixing the image, nothing more
is required than to dip the plate in alcohol mixed with a small
quantity of the hyposulphite of soda, or of pure ammonia.

These processes are given on the authority of the author ; but
T have never been successful in producing a good result with
either of them. The preparation of the plate requires the skill
of an artist combined with the knowledge of a chemist; and
even these are not always sufficient to ensure a perfect surface.
The revival of the silver is not to be depended on: sometimes
it does form a continuous sheet over the parts acted on by the
light, but often it is only spangles; and frequently a metallic
arborescence will commence in the light parts, and run rapidly
into the portions in shadow. The fact is, that light has the
property of effecting the revival of the silver spread upon any
carbonaceous body, but caloric having the same effect, and being
indeed rather more active in the operation than light is, any
slight increase of temperature produces a revival of the metal
over the parts in shadow.

Reference to the early volumes of Nicholson’s Journal will
afford ample evidence of these facts, which I have also recently
proved. These volumes contain some papers by Count Rumford
on the revival of gold and silver from their solutions, by heat
and light, when spread upon charcoal or carbonaceous earth.
This philosopher has conclusively shown, that this revival is
more dependent on the action of heat than light, which accounts,
in some measure, for the apparent effect of candlelight. It is,
however, possible that this process may, with some modifica-
tions, become of importance.

HISTORY OF PHOTOGRAPHY.

SecrioNn XIT.—TuE INFLUENCE OF CHLORINE AND I0oDINE IN
RENDERING SOME KINDS OF Wo0OD SENSITIVE 170 Lienmt.

Having on many occasions subjected the simply nitrated pho-
tographic paper to the influence of chlorine and iodine in close
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wooden boxes, T was often struck with the sudden change which
lifght produced on the wood of the box, particularly when it was
of deal ; changing it in a few minutes from a pale yellow to a
deep green. This curious effect frequently occurring, led me to
observe the change somewhat more closely, and to pursue some
experiments on the subject. These produced no very satisfac-
tory result. They proved the change to depend much on the
formation of hydrochloric and hydriodic acids, and the decom-
position of water in the pores of the wood. T found well-baked
wood quite insusceptible of this very curious phenomenon. The
woods of a soft kind, as the deal and willow, were much sooner
influenced than the harder varieties, but all the light-coloured
woods appeared more or less capable of undergoing this change.
All that is necessary is, to place at the bottom of an air-tight
box, a vessel containing a mixture of manganese and muriatic
acid, or simply some iodine, and fix the piece of wood at some
distance above it. Different kinds of wood require to be more
or less saturated with the chlorine or iodine, and consequently
need a longer or shorter exposure. The time, therefore, neces-
sary for the wood to remain in the atmosphere of chlorine can
only be settled by direct experiment. Wood is impregnated
very readily with 1odine, by putting a small portion in a capsule
a fow inches below it. It does not appear to me at present that
any practical result is likely to arise out of this peculiar pro-
perty ; it is only introduced as a singular fact, which is perhaps
worthy a little more attention than my numerous engagements
have left me time to devote to it.
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CHAPTER VII.
PHOTOGRAPHS ON GLASS PLATES, AND RECENT IMPROVEMERTS.

To Sir John Herschel we are indebted for the first use of
glass plates to receive sensitive photographie films.

SEorioN I.—PRECIPITATES OF SILVER SALTS.

The interest which attaches to this is so great, and there
appear to be in the process recommended by the English experi-
mentalist so many suggestive points, from which future photo-
graphists may start, that the passages are given in Sir John
Herschel’s own words.

“'With a view to ascertain how far organic matter is indis-
pensable to the rapid discoloration of argentine compounds, a
process was tried which it may not be amiss to relate, as it issued
in a new and very pretty variety of the photographic art. A
solution of salt of extreme dilution was mixed with nitrate of
silver, so dilute as to form a liquid only slightly milky. This
was poured into a somewhat deep vessel, at the bottom of which
lay horizontally a very clean glass plate. After many days the
greater part of the liquid was decanted off with a siphon tube,
and the last portions very slowly and cautiously drained away,
drop by drop, by a siphon composed of a few fibres of hemp,
laid parallel and moistened without twisting. The glass was
not moved till quite dry, and was found coated with a pretty
uniform film of chloride of silver, of delicate tenuity and che-
mical purity, which adhered with considerable force, and was
very little sensitive to light. On dropping on it a solution of
nitrate of silver, however, and spreading it over by inclining the
plate to and fro (which it bore without discharging the film of
chloride) it became highly sensitive, although no organic matter
could have been introduced with the nitrate, which was quite
pure, nor could any indeed have been present unless it be sup-
posed to have emanated from the hempen filaments, which were
harely in contact with the edge of the glass, and which were
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constantly abstracting matter from its surface in place of intro-
ducing new.

“ Exposed in this state to the focus of a camera with the glass
towards the incident light, it became impressed with a. remark-
ably well-defined negative picture, which was direct, or reversed,
according as looked at from the front or the back. On pouring
over this cautiously, by means of a pipette, a solution of hypo-
sulphite of soda, the picture disappeared, but this was only while
wet ; for on washing in pure water and drying, it was restored,
and assumed much the air of a daguerreotype when laid on a
black ground, and still more so when smoked at the back, the
silvered portions reflecting most light, so that its characters had,
in fact, changed from negative to positive. From such a pic-
ture (of course before smoking) T have found it practicable to
take photographic copies ; and although I did not, in fact, suc-
ceed in attempting to thicken the film of silver, by connecting
it, under a weak solution of that metal, with the reducing pole
of a voltaic pile, the attempt afforded distinet indications of its
practicability with patience and perseverance, as here and there,
over some small portions of the surface, the lights had assumed
a full metallic brilliancy under this process. 1 would only men-
tion furbher, to those who may think this experiment worth
repeating, that all my attempts to secure a good result by dry-
ing the nitrate in the film o chloride have failed, the erystallisa-
tion of the salt disturbing the uniformity of the coating. To
obtain delicate pictures the plate must be exposed wet, and when
withdrawn must immediately be plunged into water. The
nitrate being thus abstracted, the plate may then be dried, in
which state 1t is half fixed, and it 13 then ready for the hypo-
sulphite. Such details of manipulation may appear minute, but
they cannot be dispensed with m practice, and cost a greab deal
of time and trouble to discover.

« This mode of coating glass with films of precipitated argen-
tine or other compounds, affords, it may be observed, the only
effectual means of studying their habitudes on exposure to light,
free from the powerful and ever-varying influence of the size in
paper, and other materials used in its manufacture, and estimat-
ing their degree of sensibility and other particulars of their
deportment under the influence of reagents. I find, for example,
that glass so coated with the jodide of silver is much more sen-
sitive than if similarly covered with the chloride, and that if
both be washed with one and the same solution of nitrate, there
is no comparison in respect of this valuable quality ; the iodide
being far superior, and of course to be adopted in preference, for
the use of the camera. It is, howeyer, more difficult to fix, the
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action of the hyposulphites on this compound of silver being
comparatively slow and feeble.

« When the glass is coated with bromide of silver, the action,
per se, is very slow, and the discoloration ultimately produced
far short of blackness ; but when moistened with nitrate of silver,
sp. gr. 11, it is still more rapid than with the iodide, turning
quite black in the course of a very few seconds’ exposure to
sunshine. Plates of glass thus coated may be easily preserved
for the use of the camera, and have the advantage of being ready
at & moment’s notice, requiring nothing but a wash over with
the nitrate of silver, which may be delayed until the image is
actually thrown on the plate, and adjusted to the correct focus
with all deliberation. The sensitive wash being then applied
with a soft flat camel-hair brush, the box may be closed and the
picture impressed, after which it only requires to be thrown into

-ater, and dried in the dark, to be rendered comparatively in-
sensible, and may be finally fixed with hyposulphite of soda,
which must be applied hot, its solvent power on the bromide
being even less than on the iodide.”

Sir John Herschel suggested a trial of the fluoride of silver
upon glass, which, he says, if proved to be decomposable by
light, might possibly effect an etching on the glass, by the cor-
roding property of the hydrofluoric acid.

The metallic fluorides have been found to be decomposable,
and a very sensitive process on paper, called the fluorotype, will
be described in the chapter on Miscellaneous Processes. 1 am
not aware that any experiments have been made directly upon
glass, but it is certainly worthy of a careful trial.

" Herschel has remarked that we cannot allow the wash of
nitrate to dry upon the coating of the chloride or iodide of silver.
If, however, we dip a glass which has one film of chloride upon
it into a solution of common salt, and then spread upon it some
nitrate of silver, we may very materially thicken the coating,
and thus produce more mtense effects. Mr. Towson employed
glass plates prepared in this manner with much success. The
mode adopted by that gentleman was to have a box the exact
size of the glass plate, in the bottom of which was a small hole ;
the glass was placed over the bottom, and the mixed solution,
just strong enough to be milky, of the salt and silver poured in.
As the fluid finds its way slowly around the edges of the glass,
it filters out ; the peculiar surface action of the solid glass plate,
probably a modified form of cohesive force, separating the fine
precipitate, which is left behind on the surface of the plate. By
this means the operation of coating the glass is much quickened.
Another method by which films of any of the salts of silver can
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be produced upon glass plates, is the following modification of
t}lle patent processes of Drayton and of Thompson for silvering
glass.

Take a very clear plate of glass, and having put around it an
edging of wax about half an inch in depth, pour into it a solu-
tion of nitrate of silver made alkaline by a few drops of am-
monia, taking care that no oxide of silver is precipitated ; mix
with this a small quantity of spirits of wine, and then add a mix-
ture of the oils of lavender and ecassia, or, which is perhaps the
best process, a solution of grape sugar. In a short time the
glass will be covered with a very beautiful metallic coating. The
solution is now poured off, the edging of wax removed, and the
silveris exposed to the action of diluted chlorine, or to the vapour
of iodine or bromine, until it is converted into a compound of one
of these elements, after which we may proceed as recommended
by Sir John Herschel.

SuerioN II.—ALBUMEN.

In the Technologiste for 1848, M. Niepee de Saint-Victor
published his mode of applying albumen o glass plates. M.
Blanquart Everard followed, and successively albumen, gelatine,
and serum were employed. Messrs. Ross and Thomson, of
Edinburgh, have been eminently successful operators with
albumen on glass plates, many of their pictures leaving little to
be desired. The manipulatory details of the albumen process
will be found in the technical division of this work.

[

Sgorrox 111.—CoLLODION.

The successful application of a solution of gun-cotton in
ether, to form the film for receiving the sensitive surface on
glass, appears t0 belong to Mr. Fry and Mzr. Archer. There is
some difficulty in fixing precisely this point, smce the dates of
actual publication are very uncertain. Mr. Fry certainly intro-
duced the use of gutta percha and collodien.

The last novelty to which reference need be made is the waz

paper process of M. Le Gray, which will be fully described.




CHAPTER VIIL

PORTRAITURE BY THE DAGUERREOTYPE.

WiueN Daguerre published his process, a period of twenty
minutes was required to obtain a good copy of any external
object : hence this period was far too long to admit of its being
employed for portraiture.

Mr. Towson, of Devonport, ina very valuable paper which
appeared in the Philosophical Magazine in 1839, offered several
suggestions on the use of large lenses, &c. which he supposed
might lead to the use of the daguerreotype for the purposes of
portraiture.

Dr. Draper, of New York, acting on the suggestions of Mr.
Towson relative to the adjustment of the focus, succeeded in
accelerating his process so far as to obtain portraits from the
life. He published his process in the London and Edinburgh
Philosophical Magazine for September 1840. From this paper
I shall take the liberty of making copious extracts. It was
first stated that it was necessary, to procure any impression of
human features on the daguerreotype plate, to paint the face
white, or dust it over with a white powder, it being thought that
the light reflected from the flesh would not have sufficient power
to change the iodized surface. This has been shown to be an
error, for, even when the sun shines but dimly, there is no
difficulty in obtaining a correct delineation of the features.

«When the sun, the sitter, and the camera, are situated in
the same vertical plane, if a double convex non-achromatic lens
of four inches diameter and fourteen inches focus be employed,
perfect minatures can be procured in the open air in a period
varying with the character of the light from 20 to 90 seconds.
The dress also is admirably given, even if it should be black;
the slight differences of illumination are sufficient to characterise
it, as well as to show each button and button-hole, and every
fold. Partly owing to the intensity of such light, which ecannot
be endured without @ distortion of the features, but chiefly
owing to the circumstance that the rays descend at too great
an angle, such pictures have the disadvantage of not exhibiting
the eyes with distinctness, the shadow from the eyebrows and
forehead encroaching on them. To procure fine proofs, the best
position is to have the line joining the head of the sitter and
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the camera so arranged as to make an angle with the incident
rays of less than ten degrees, so that all the space beneath the
eyebrows shall be illuminated, and a slight shadow cast from
the nose. This involves, obviously, the use of reflecting mirrors
to direct the ray. A single mirror would answer, and would
economise time, but in practice it is often convenient to employ
two ; one placed, with a suitable mechanism, to direct the rays
in vertical lines, and the second above it, to direct them in an
invariable course towards the sitter.

“Qn a bright day, and with a sensitive plate, portraits can be
obtained in the course of five or seven minutes, in the diffused
day-light. The advantages, however, which might be supposed
to accrue from the features being more composed, and of a
natural aspect, are more than counterbalanced by the difficulty
of retaining them so long in one constant mode of expression.
But in the reflected sunshine, the eye cannot bear the effulgence
of the rays. 1t is therefore absolutely necessary to pass them
through some blue medium, which shall abstract from them
their heat, and take away their offensive brilliancy. I haveused
for this purpose blue glass, and also ammoniaco-sulphate of
copper, contained in a large trough of plate glass, the interstice
being about an inch thick, and the fluid diluted to such a point,
as to permit the eye to bear the light, and yet to intercept
10 more than was necessary. 1t is 10t requisite, when coloured
glass is employed, to make use of a large surface; for if the
camera operation be carried on until the proof almost solarizes,
no traces can be seen in the portrait of its edges and boun-
daries; but if the process is stopped at an earlier interval,
there will be commonly found a stain corresponding to the
figure of the glass.”

«The chair in which the sitter is placed has a staff at its
back, terminating in an iron ring, that supports the head, so
arranged as to have motion in directions to suit any stature
and any attitude. By simply resting the back or side of the
head against this ring, it may be kept sufficiently still to allow
the minutest marks on the face to be copied. The hands should
never rest upon the chest, for the motion of respiration disturbs
them so much as to bring them oub of a thick and clumsy
appearance, destroying also the representation of the veins on
the back, which, if they are held motionless, are copied with
surprising beauty. S .

“Tt has already been stated, that certain pictorial advantages
attend an arrangement in which the light is thrown upon the
face at a small angle. 'This also allows us to get rid entirely of
the shadow from the background, or to compose it more grace:
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fully in the picture ; for this, it is well that the chair should be
brought from the back-ground, from three to six feet.

“Those who undertake daguerreotype portraitures will of
course arrange the back-grounds of their pictures according to
their own tastes. When one that is quite uniform is required,
a blanket, or a cloth of a drab colour, properly suspended, will
be found to answer very well. Attention must be paid to the
tint: white, reflecting too much light, would solarize upon the
proof before the face had time to come out, and, owing to its
reflecting all the rays, a blur or irradiation would appear on all
edges, due to chromatic aberration.

“It will readily be understood, that if it be desired to intro-
duce a vase, an urn, or other ornament, it must not be arranged
against the back-ground, but brought forward until it appears
perfectly distinet upon the obscured glass of the camera.

“Different parts of the dress, for the same reason, require
intervals, differing considerably, to be fairly copied ; the white
parts of a costume passing on to solarization before the yellow
or black tints have made any decisive representation. We
have, therefore, to make use of temporary expedients. A person
dressed in a black coat and open waistcoat of the same colour,
must put on a temporary front of a drab or flesh colour, or, by
the time that his face and the fine shadows of his woollen clothing
are evolved, his shirt will be solarized, and be blue, or even
black, with a white halo around it. "Where, however, the
white parts of the dress do not expose much surface, or expose
it obliquely, these precautions are not essentfial; the white
collar will scarcely solarize until the face is passing into the
same condition.

« Precautions of the same kind are necessary in ladies’ dresses,
which should not be of tints contrasting strongly.

“Tt will now be readily understood, that the whole art of
taking daguerreotype miniatures consists in directing an almost
horizontal beam of light, through a blue-coloured medium,
upon the face of the sitter, who is retained in an unconstrained
posture by an appropriate bub simple mechanism, at such a
distance from the back-ground, or so arranged with respect to
the camera, that his shadow shall not be copied as a part of
his body.”

Professor Draper used a camera having for its objective two
double convex lenses, the united focus of which, for parallel rays,
was only eight inches; they were four inches in diameter in
the clear, and were mounted in a barrel, in front of which the
aperture was narrowed down to three and a half inches, after the
manner of Daguerre’s. He also adopted the principle of bringing
the plate forward out of the best visible focus, into the focus
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of the violet rays, as was first suggested by Mr. Towson, of
Devonport, who also made many experiments, about the same
period, with cameras having mirrors instead of lenses. A patent
wast aken out by Mr.Woolcott, a philosophical instrument-maker
of New York, for a camera for portraiture, with an elliptical
mirror ; which form of apparatus was also patented by Mr. Beard,
in England, who having somewhat modified Dr. Draper’s
arrangements, succeeded still better in obtaining copies of “ the
human face divine.”

A camera obscura of this description is constructed as follows,

12.

Fig. 121is a sectional view of the apparatus. At one end of &
box shaped as in the figure, and having an opening at D, is placed
an elliptical mirror, A. The prepared plate B is fixed to the
sliding frame ¢, by which it is adjusted to_the best focus. The
rays of light, radiating from a figure placed at ¥, will, it must be
evident, pass through the opening at D, and fall on the mirror,
as represented by the dotted lines, and will be thence reflected
to the plate B.

The mirror has certainly the advantage of throwing a greater
quantity of light upon the plate, but it has the great dis-
advantage of limiting the size of the picture. ‘With a mirror
of seven inches diameter, we only procure pictures which
will be perfect over two square inches; whereas, with a lens
of three inches diameter and fourteen inches focal length,

ictures of a foob square may be worked. From this it will
ge geen that the mirror is only applicable where single objects
are to be copied.

Eventually the sensibility of the surface of the plates was
greatly increased. Mr. Goddard appears to have been the
first to employ bromine in combination with iodine ; and it was
subsequently found by M. Claudet and others, that chlorine
had an accelerating power, but not to the same extent as the
bromine.

These discoveries led to that amazing degree of sensitiveness
which now enables us, in good light, to take a picture in less
than a second of time.
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CHAPTER IX.

GENERAL SUMMARY OF THE HISTORY OF PHOTOGRAPHY.

It is thought that it may prove of some interest to append the
following table, compiled with much care for the British Asso-
ciation, by the author, and printed by that body in their
Reports for 1850, and to which now numerous additions are
made. It is believed that the dates of discovery are accurately
given, the date of publication being, of course, in all cases, taken
where there was the slightest doubt.

SILVER.
Nitrate of . . Ritter . . . . 1801
—_ (photorrmplucally employcd) ‘Wedgwood & Davy 1802
—— with organic matter . . . J.F. Herschel. . 1839
withsalts oflead . . . . J.F. Herschel. . 1839
Chloride of . . . . C. W. Bcheele . . 1777

‘Wedgwood . . . 1802
Talbot . o he 1.018380
—— darkened, and hydriodicsalts Fyfe, Lassaigne . 1839
(Herschel . . . 1840
Ryan . . . . .1840
—— with ferrocyanate of potash Hunt. 2 . . 1841
—— with gallic acid (Calotype) . Talbot . . . . 1841
— — with pmtosulphato of iron

(Ferrotype) . Hunt - & & % «uilsdd
—— with iodide of iron (ley 80-

t\pc) Pl . . Woods . . . . 1844

—— (photographically employcd) {

Todide of (photographically used) 1

Bromide of S 0 e Beyeededt, TgrenteiiBdo
Fluoride of . ,af, s, vabposy OlennilpEeg. ledR
IRGTOly DD |5 S Ay Bty op e Teldh
Oxideof . . . & waipel ) SRR e galiS08
—— with ammonia . . . . . Uncertain.
Phosphate of . . Pyfe . . . 2451889
Tartrate — Urate — Omlate——Bo-

Pty &eriee @ el iy iHempokiel o s L0BH0
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S1LvER—continued.

B L oiten 0F. Bl s & @ty BTG Wi 1844
D TSATAS LT Lot el o o DB o R wEbacys 1844
Balminates off s it & & o+ PO o0 G Wi 1842

SiLver Prate.
‘With vapour of iodine (Daguerreo-

type) - . - ! Daguerre . . . 1839
With vapour of bromine . . . Goddard. . . . 1840
With chlorine and iodine . . . Clandet . . . . 1840
‘With vapour of sulphur. . . . Niepee . . . . 1820
With vapour of phosphorus . . Niepce . . . . 1820
Grass PLATE.
Precipitates of silver . . . . - Herschel . . . 1839
RDOIen On  « weiioi | ‘o gimgue ¢ - ANIGHAR de St. Victor 1848
Ellodlon _wiiw wafi (s + o o Avcherandliy . 1850
GoLp.

; Rumford . . . . 1798
Chloride of .0 . &b« « '{Herschel. POt Se
Etherial solution of . . . . . Rumford . . . 1798
Btherial solution of, with percya-

nide of potassium . . . Humt . . . . 1844
Etherial solution of, with protocya-
nide of potassium . . . Do. . . . . . 1844
Choomats of .. .. . o« v o B0 S S R 1844
Plate of gold and iodine vapour . Goddard. . . - 1842
PLATINUM.
Chloride of o oo yi o » = & Herschel. . . . 1840
Chloride of, in ether . . . . . Herschel. . . . 1840
Chloride of, with lime . . . . Herschel . . . . 1832
Sodide of o oolowao i, & ¢ Herschel. . . . 1840
Bromide'of . .« ¢ o o @ s Hunt . . . . . 1844
Percyanate of . . - -+ ¢ Da, o e osna B
Mzrcury.
Protoxide of . . « -+ ¢ ¢ - Uncertdin.
B s idaof | . oo S or MORTDSE:
S bannte of a0 < o Hunb; SRS 1844
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MERcURY—continued.

Chromateof . . . . . . . Hunt.
Beutiodide of . ki . .o oo Do
Nitrate of . . . . . . . . Herschel.
Protonitrate of . . . . . . Herschel.
Ghloride'of © . -« weadinad Boullay .
Bichlorideof . . . . . . . Vogel.
TRON.
Protosulphateof . . . . . . Hunt.

Persulphate of . R\ e o et
Ammonio-citrate of . . . . .} Herschel.
Tartrate of . R r AR, WL G
Attention was first called to the
very peculiar changes produced
in the iron salts in general, by Herschel
Cyanic compounds of (Prussian [Scheele
plte)s WEBG 6 v e {

Ferrocyanatesof . . . . . . Tischer
Iodme of .o . e oo e o ElAED
Oxalateof .. oo« e v d el SIDG
Clhironiat ol A Wacbil o v L e
Several of the above combined with
méreury . . ¢ . . .. Herschel.
CoPPER.
Chromate of (Chromatype) . . Hunt.
dissolved in ammonia . . Do.
Sitlphate of oolede <. s Doy
Carbonateof . . . . . . Do.
SOAIAE 0L - i Tl B o -t - A e
Copper-plate iodized . . . . Talbot
V[ANGANESE.

Permanganate of potash. . . TFrommherz.
Deutoxideand cyanateof potassium Hunt .
ivfainate of . . &% . & 4 .-Dey

LEAD.
Oxide of (the puce-coloured) .  Davy .

Red lead and cyanide of potassium Hunt .
Acetate oflead. . . . . , Dao.

Desmortiers .

. 1843
. 1843
. 1840
. 1840
. 1803
. 1806

. 1844
. 1840

. 1845
. 1786
o .0
. 1795
. 1844
. 1844
. 1844

. 1843

. 1843
. 1844
. 1844
. 1844
. 1844
. 1841

. 1824
. 1844
. 1844

. 1802
. 1844
. 1844
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Nricxzrr.
Nitrate of o ;
with ferroprussiates . +Hunt. . 1844
Todide of . i

Tix
Purple of cassius . Uncertain,

CoBarr . s g Hunt . . 1844
Arsenic sulphuret of . Sage . . 1803
Avrsenical salts of .

ANTIMONY .

Brsmure

Hunt . 1844

Cavyrom

Ruoprum

CHROMIUM.

Bichromate of potash. Mungo Ponton . 1838

with iodide of starch . E. Becquerel . 1840

Metallic chromates (Chromatype) Hunt . . 1843
s { Gay-Lussac and The-

Crrorine AxD HYDROGEN. d i E ) 1809
Chlorine (tithonized) . . Draper . 1842

and ether . Cahours . . 1810
Grass, manganese, reddened . Faraday . . 1823

JYANOGEN, solution of .

AnTHYLE R O
Crystallisation of salts influenced
by light
Phosphorus {
——in nitrogen .

Phosphorus and ammonia .
Nitric acid decomposed by light

Pelouse & Richardson 1838

Cahours . . 1846
Petit . . L1799
Chaptal . . 1788
Dize . . 1789
Schulze . L1729
Ritter . 1801
Beckman . 1800
Vogel . . 1806
Scheele . . 1786




!

HISTORY OF PHOTOGRAPHY.

MzerryYLE—Ccontinued.

Hatmaiter. « < ol @ o VOREIE o SantinSlR0G
Development of pores in plants  Labillardiéere . . . 1801
Vitality of germs . . . . . Michellotti . . . .1808

Resivouvs Bovies (Heliography) — Niepce . . . . .1814
Asphalbom . s oo a-ve o 0 NBPER. avia . a7 lSlE
Resin of oil of lavende Niepce and Daguerre 1830

Guaiacom . . . . . . . Wollaston . . . .1803
Bitumens all decomposed . . Daguerre . . . .1839
All residua of essential oils. . Daguerre . . . .1839
Flowers, colours of, expressed, and

spread upon paper . . Herschel . . . .1842

Yellow wax bleached. . . . Senebier. . . . .1791
Licetas . . . . .1646

PhOSphOI‘CSiOnt- influences of gl;btg;r i%g

BESEENR o w e ion e, T, "N S

E. Becquerel . . . 1839

Vegetation in stagnant water . Morren . . . . .1841
Influence of light on electrical

phenomena . . . . E.Becquerel . . .1839

In the foregoing chapters every thing has been included
which appeared necessary to the complete illustration of the
history of the very beautiful art of Photography. It may appear
to many that the manipulatory details included in this division
should have been reserved for that which is more strictly tech-
nical. The difficulty of doing this without repeating in an
unnecessary manner has led me to adopt what I consider to be
the clearer course.
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CHAPTER L

GENERAL REMARKS ON THE SOLAR AGENCY PRODUCING

CHEMICAL CHANGE.,

TuE use of paper as the material upon which the coating that is
to undergo a chemical change by exposure to solar radiations
should be spread, claims our earliest attention on several
accounts. Wedgwood and Davy employed paper and white
leather in their earliest experiments; and Mr. Talbot’s results,
obtained also on paper, claim priority, as far as publication is
concerned, over any other photographic process. For a long
time the employment of paper was confined to our own country,
our continental neighbours devoting their inquiries to the pro-
cesses and physical phenomena connected with the use of the
metallic pl:xtcé constituting the tablets employed by Daguerre ;
but now they use the paper and glass processes in preference.
Notwithstanding the statements which have been too often re-
peated, to the effect that the practice of photogmph_\' is exceed-
ngly easy, that the manipulatory details of preparation present
no difficulties, and that little more is necessary than to place a
paper in a camera obscura, obtain a picture, and take it out
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again ; it is a common complaint with amateurs that failures
‘ beset them at every stage of the process, and frequently they
i have abandoned the practice of photography in despair.
&) To pursue photography with success, it is essentially neces-
; 14| sary that, by practice, the hand should be accustomed to the
ey numerous manipulatory details; that, by repeated experiments,
il b4 the causes leading to failure should be ascertained ; and that a
B | | 1 i knowledge of the conditions under which the chemical changes
¥ take place should be obtained. This study, without which there
il will be no real success, is most favourably pursued by experi-
b ments on paper; and such are therefore recommended to the
amateur when first he enters upon this interesting pursuit;
! § ¢ proceeding only to the more delicate processes when he has
ol mastered the rudimentary details of the more simple forms of
actino-chemistry.

Previously, however, to explaining the practice of photography,
| to which a separate division is given, it appears important that
| (il the physical conditions of the elements with which we have to
- | | work should be understood.
| The sun-beam is our pencil, and certain delicate chemical
preparations form our drawing-board. Every beam of light
] which flows from its solar source is a bundle of rays, having
i each a very distinct character as to colour and its chemical
functions. = These rays are easily shown by allowing a pencil of
sunlight to fall on one angle of a prism: 1t is bent out of its

B0l eE he
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‘ ! d path, or refracted, and an elongated image is obtained, present-
|
| e,
//' | | Violet.
1 e //‘;‘, Indigo.
‘F___\ Blue.
| Green.
/L—, Yellow.
—— Orange.
1 | ) Red.
.:' ‘L /
H
& | %
A ‘
1 ’ . ; ; )
1 ing the various colours of which Light appears to be consti-

tuted—red, orange, yellow, green, blue, indigo, and violet. This
coloured image 1is called the solar or the prismatic spectrum.
The red ray, being the least refracted, is found at the lower
edge, and the violet, being the most so, at the other extrcmitg'
of this chromatic series. Below the ordinarily visible red,
another ray of a deeper red, distinguished as the extreme red, or
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erimson ray, may be detected, by examining the whole through
a deep blue glass; and, by throwing the spectrum upon a piece
of yellow paper, another ray appears at the violet extremity,
named by Sir John Herschel the lavender ray. Yet more
recently, Mr. Stokes has proved a most remarkable extension of
the luminous rays. By throwing a prismatic spectrum upon a
solution of quinine in diluted sulphuric acid, or an infusion of
the bark of the horse-chesnut tree, an extra spectral ray,
situated far beyond the violet, makes its appearance, proving an
extension of light over a space which has hitherto been thought
incapable of producing any luminous phenomena.

The original spectrum of seven bands of colour was examined
by Sir Isaac Newton, and that eminent philosopher determined
that a given degree of refrangibility indicated a given colour;
that the colour of a ray at once indicated its angle of refraction.
Since the days of Newton, until our own time, this position had
never been called in question; the seven rays were regarded as
the primary colours of white light, and the law of Newton
received as truth upon his authority. —Sir David Brewster has,
however, shown that this law will not stand the test of exami-
nation. He has proved that the prismatic spectrum consists of
three chromatic spectra overlapping each other, and that those
three colours—red, yellow, and blue—can be detected in every
part of the image. Sir John Herschel has added two rays to
the luminous or visible spectrum,—thus making the number
nine instead of seven ; but these can, equally with the others, be
shown to be but combinations of the three primaries. There is,
however, much reason to doubt if the new extra spectral blue
rays can be comprehended within these three.

The colours of Light will be rendered most familiar by calling
to memory the conditions of that very beautiful natural pheno-
menon, the rainbow. The primary bow is usually accompanied
by a secondary image, in which the order of the colours is re-
versed. From close examination of the prismatic spectrum, I
am disposed to believe that whenever we obtain this chromatic
division of white light it is accompanied by a secondary spectrum,
and that the real conditions of the colours are as follows :—

The yellow is the most luminous ray, and the illuminating
power diminishes on either side of it; on one side it blends with
the blue, to form the green, and on the other with the red, giving
rise to the orange ray. The blue diminishing in intensity sinks
towards blackness, and thus produces the indigo, the extreme
edge of which represents the limit of the ordinary spectrum at
that end ; as the outer edge of the red forms its limits, as far as
the human eye is concerned, on the other. Beyond the indigo
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we have the wiolet ray : this would appear to be the blending of
the red of the supplementary spectrum with the blue of the
ordinary one, the lavender ray resulting from the intercombina-
tion of the less luminous rays with the coloured surface upon
which it is thrown. Then the ewtreme red or crimson ray will
be seen to result from the blending of the extreme blue of the
extraordinary with the red of the ordinary spectral image. This
passage is still retained ; but I have every reason to believe that
it will before long require some modification, the discovery of
Mr. Stokes materially altering the conditions.

Sir William Herschel, and Sir Henry Englefield, determined
the heating powers of these rays to be very varied. A thermo-
meter was placed in each, and the following results obtained :—

Tn the blue ray, in 3’the thermom. rose from 55° to 56°, or 1°
13 ¢

“ green “ 38 * i 54 58 “ 4
113 \,()ll()\‘, 143 :3 149 " 56 13 52 13 G
“ full ved « 2% & 44 ] Ay P
“ edgeofred” 2% i “ 58 « 733 “ 15}
Quite out of visible light in 2§’ v g1 79 TSR

Sir John Herschel, by another form of experiment, has fully
confirmed these results, and shown that the calorific or keaf-
producing radiations, being less refracted by the prism than the
light-exciting rays, exist a considerable distance further from the
visible rays than has been hitherto suspected. Light and heat
have not, therefore, the same degrees of refrangibility ; their
influences are not coincident, their maxima in the solar speetrum
are wide asunder. Melloni has shown that, by the use of
coloured media, these agencies can be, to a considerable extent,
separated from each other. Glass stained with oxide of copper,
and washed on one side with a colourless solution of alum,
admits the light rays most freely, but obstructs 95 per cent. of
the heat rays. On the contrary, a slice of obsidian or black
mica obstructs nearly all the light radiations, but offers no im-
pediment to the passage of heat.

The chemical influences of the prismatic rays vary as their
heating powers, but in the contrary direction.

If we place a piece of photographic paper in such a position
that the spectrum falls upon it it will be found to be very
unequally impressed by the various rays. Some very extraordi-
nary peculiarities have been observed by Sir John Hersehel and
myself; but it will be sufficient for our present purpose to state
the general features of the impression under ordinary con-
ditions. For some distance below the visible red ray, the
paper will be found quite uncoloured; on the part where the




THE AGENT PRODUCING CHEMICAL CHANGE. 119

red ray falls, a tinting of red or pink will be evident. The
orange and yellow rays leave no stain, and the green in
general but a faint one. In the place occupied by the blue
ray, the first decided darkening 1s evident, which increases
through the indigo and violet rays, and extends some distance
beyond them. The shaded wood-engraving (Fig. 14) will serve

Over this space the extra }
spectral blue rays occur. §

Lavender.........

Violet .......ccces
Indigo.....cooceee

14.

to assist the reader in comprehending the phenomena. The
chemical radiations have a higher refrangibility than the ordi-
nary luminous rays, and consequently they extend in full action
to a considerable space beyond the lavender rays, where no light
exists which can produce excitement on the optic nerve of the
human eye, unless aided by some peculiar conditions of transpa-
rent media, or of optical arrangements.

‘Whenever we throw a prismatic spectrum upon any photo-
graphic surface, it is always accompanied by a sufficient quantity
of diffused light to produce some chemical change, which shows
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itself in darkening, over the parts beyond the coloured image.
However, there are two points where this change does not take
place, and where the paper is preserved positively white ; these
are the points of maximum light and heat—the yellow and
crimson rays. Here we have the evidence of the interference
of these agencies with the chemical radiations. I have recently
devised a more satisfactory experiment, which appears fully to
prove that, although united in the sunbeam, light and chemical
power do not belong to the same agency. As we can separate
heat and light from each other by the use of coloured media, so
can we isolate the chemical and luminous principles of the sun’s
rays. By a pure yellow glass we may cut off the agency pro-
ducing chemical change so completely that the most sensitive
photographic material may be exposed, covered by a glass
stained yellow by oxide of silver, to a full flood of sunshine,
without its undergoing any alteration in colour. If, however,
we take a dark blue glass, such as is usually prepared with the
oxide of cobalt, of so deep a colour that it obstructs a conside-
rable quantity of light, anh place under it the same, or any pho-
tographic preparation, it will be found to darken as rapidly as if
no glass had been interposed between it and the sun.

Now, if we take a yellow glass stained throughout with oxide of
silver, or a trough containing a solution of the bichromate of
potash, and place it so that the prismatic rays must permeate it
to reach the sensitive surface on which we desire to obtain the
chemical spectrum, it will be found, if the glass is not of too deep
a yellow, that very slight change has been made in the arrange-
ment and relative sizes of the coloured bands of the spectrum.

€
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Notwithstanding the amount of light impinging along the line
covered by the spectrum, no change whatever takes place on the
paper. Preserving the prism a, Fig. 15, the yellow glass 4, and
the paper ¢, in the same positions, place a mirror at d, so that the
sunbeam is strongly reflected on the paper: it will be blackened
over every portion except that upon which the spectral image
falls: along this line the paper will still be preserved white and
unchanged. Thus we obtain conclusive proof that it is not
LIGHT, luminous power, which produces the chemical change.
That it is not @EAT is shown in the same manner by the protect-
ing influence exerted by the maximum calorific rays; and there-
fore we are driven to the hypothesis of the existence of a new
agency—a new imponderable element—or a novel form of force
which is broadly distinguished from these principles or forces in
its effects. To mark this the term Acmixism has been proposed,
and it is now very generally adopted. The word signifies nothing
more than ray power, and therefore, as involving no theory, it is
free from many of the objections which would apply to any other
term adopted from preconceived ideas.

§ Space of extra spec-
l tral blue.

b Lavender,

Actinism, or chemi- )

B
) Violet.
cal radiant power. ) e

Indigo
Blue.
Green,

Yellow.
Orange.

Red.

A

a Eaxireme Red

Light. ¢

Heat. »

16.

Photography appears to be a mis:nomer, since the pictures so
called are not drawn by light. It is, however, too firmly rooted
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in the public mind to admit of the hope that any other may be
adopted. If I might venture a suggestion, I would advocate a
return to the term introduced by Niepce, whose processes
we have considered—HELTOGRAPHY, Sun-drawing, which most
clearly expresses the fact, leaving the question of the particular
agent effecting the chemical change still open for examination.

The annexed figure (16) shows the conditions as they are at
present known. It was published many years since by me in a
paper communicated to a periodical journal ; and since it has
been confirmed by all my subsequent researches, it appears
desirable to give it a more permanent record.

From A to B exhibits the Newtonian spectrum, ¢ and & being
the rays which belonged to modern discovery previously to the
recent observation that the peculiar blue rays seen in solution
of quinine and some mineral oils belong to a yet higher order of
refrangibility. The curves ¢, b, and B, represent the relative
maxima of heat, light, and actinism, ® being a second apparent
maximum,—indicated in the red ray,—of the chemical powers.
This may, however, be proved eventually to be a function of
heat, since we know that calorific power will produce chemical
change even when it is exercised as a radiant force.

The operation of these antagonistic forces is somewhat re-
markably shown over different regions of the earth. Advancing
from our own lands towards the tropics, it is found that the
difficulties of obtaining pictures by the solar influences increase ;
and, under the action of the glowing light of equatorial climes,
a much longer period is required for impressing a photograph
than is occupied in the process either in London or Paris. It
has been stated by Dr. Draper, that in his progress from New
York to the Southern States he found the space protected from
chemical change bv the yellow rays regularly increasing.

The same result is apparent in the differences between the
spring and summer. Usually in April and March photographs
are more readily obtained than in June and July. In this
present July (1852) there is a very general complaint that it is
with exceeding difficulty that any photographs can be obtained :
this is particularly felt to be the case with the collodion pro-
cesses. It is very important to know that we may, by lowering
the sensibility of the preparations, obviate these difficulties to a
considerable extent.

It is worthy of mnotice, that the morning sun, between the
hours of eight and twelve, produces much better effects than
can be obtained after the hour of noon : this was observed at a
very early period by Daguerre. For drawings by application,
this is but slightly, if at all, felt, but with the camera it is of

SCIENTIFIC INVESTIGATIONS ON PHOTOGRAPHY.




THE AGENT PRODUCING CHEMICAL CHANGE. 123

some consequence to attend to this fact. We are not yet in a
position to record more than the fact,—the cause of the diffe-
rence is not yet determined ; probably it may be found to exist
in a greater absorptive action of the atmosphere, caused by the
elevation of aqueous vapour from the earth. But the experiments
of M. Malaguti seem to imply the contrary, this philosopher
having found that the chemical rays permeate water more readily
than they do air: some experiments of my own, however, are
not in accordance with M. Malaguti’s results. In the neigh-
bourhood of large towns it might be accounted for by the circum-
stance of the air becoming, during the day, more and more impreg-
nated with coal smoke, &c., whichoffers very powerful interruption
to the free passage of the chemical rays. This will, however,
scarcely account for the same interference being found to exist
in the open country, some miles from any town. Until our
meteorological observers adopt a system of registering the
variations of light and actinic power by means of some well-
devised instrument, we cannot expect to arrive at any very defi-
nite results. The subject involves some matters of the first
importance in photometry and meteorology, and it is to be
desired that our public observatories should be furnished with
the required instruments for carrying out a series of observa-
tions on the diurnal and monthly changes in the relative condi-
tions of the solar radiations. 'We have now evidence which proves
that changes, almost inappreciable, in the condition of the atmo-
spheric media, through which the solar rays traverse, are capable
of producing a most remarkable influence upon the colours of
the spectrum and their chemical power.

Many of the phenomena of vegetable life will be found to be
directly dependent upon the operation of these principles; and
it would be important to mark any abnormal states of growth—
such as not unfrequently occur—and to be enabled to refer them
to peculiar solar conditions.




CHAPTER II.
CHEMICAL CHANGES ON SENSITIVE PREPARATIONS.

Inr is of some moment to the photographic artist that he is
acquainted with the changes which occur in the several agents
which he employs. A few of these are therefore selected.

SecrioN I.—NITRATE OF SILVER.

1. The erystallised salt, in a pure state, should be procured.
The commercial salt often contains nitrate of potash. The fused
nitrate, which is sold in cylindrical sticks, is yet more liable to
contamination. A preparation is sometimes sold for nitrate of
silver, at from sixpence to ninepence the ounce less than the or-
dinary price, which may induce the unwary to purchase if.
This reduction of price is effected by fusing with the salt of
silver a proportion of some cupreous salt, generally the nitrate.
This fraud 1s readily detected by observing if the salt becomes
moist on exposure to the air,—a very small admixture of copper
rendering the nitrate of silver deliquescent. The evils to the
photographer are, want of sensibility upon exposure, and the
perishability (even in the dark) of the finished drawing.

As all the silver salts are prepared from the nitrate, it is of
consequence that its chemical character be clearly understood.

SporioN II.—CHLORIDE OF SILVER.

Ezperiment 1.—Dry nitrate of silver, free of organic matter,
will not blacken by sunshine ; and, even when dissolved in per-
fectly pure distilled water, it may be exposed for a long time to
solar influence without undergoing any visible change. Add,
however, to the solution the smallest appreciable quantity of any
organic matter, and it will almost immediately begin to blacken.
This is 80 certain, that nitrate of silver is the most sensitive
test that we have for the presence of organic matter in solution.
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Ezperiment 2.—Place a stick of charcoal in pure water con-
taining nitrate of silver, and expose to sunshine. Under the
radiant influence, most beautiful crystals of silver will form
around the charcoal, until all the metal is separated from the
solution. 'We here see that carbonaceous matter has the power,
under the influence of the solar rays, to effect the decomposition
of the silver salt. In the first example, we have the metal pre-
cipitated as a black powder—oxide of silver; in the last, it is
revived as a pure white metal, the crystals being of exceeding
brilliancy. Thus we learn that the organic matter of the paper
or the size is necessary to determine the change on which the
photographic phenomena depend.

For the formation of the chloride of silver, any of the follow-
ing salts may be employed; but the resulting colour varies
curiously with each change, as will be noticed more fully

presently.
2. Muriate of Soda (Common Salt).
8. ——— of Baryta.
4., ——— of Strontia. These salts have very
5. ———— of Ammonia. remarkable colorific
6. of Peroxide of Iron.| properties.
s of Lime.
8. Chloride of Potasium.
9. Chloride of Sodium.

10. Hydrochlorie Acid (Spirits of Salts).

11. Solution of Chlorine in water.

12. Hydrochloric Ether.

All the above salts are necessary only for the purpose of
giving a variety of colour to the artist’s productions. This is a
point of much interest, as the result of using these different mate-
rials as the mordant base determining the tone of the finished
picture enables us to produce effects which are in accordance
with the subject which we desire to represent.

A few experiments of an easy character will be instructive, as
pointing out the character of those changes which sensitive sur-
faces undergo. '

Experiment 3.—Pour some of the solution of common salt into
the solution of nitrate of silver; immediately, a very copious
white precipitate takes place. Pour off the supernatant liquor,
and well wash it, by the (h_m light qf a c:}ndlq, with pure dis-
tilled water; then expose 1t 130 daylight : it will chgnge colour
very slowly, passing from Whl‘té% to grey. Drop a little nitrate
of silver upon the white pre01p1t§tte, it will _darken much more
rapidly than before; add a little organic matter, and the
change occurs still quicker; and the degree of darkness
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which it eventually attains will be considerably deeper than
before.

In this experiment we prove that, although the white salt of
silver changes colour alone, the addition of nitrate of silver and
organic matter conside rably quickens the operation ; therefore,
in preparing the papers, it is always necessary for the nitrate of
gilver to be in excess.

Scheele, in his ¢ Eaperiments on dir and Fire,” has some ex-
periments which are remarkably to the point. 1 precipitated
a solution of silver by sal ammoniac; then I edulcorated and
dried the precipitate, and exposed it on a piece of paper to the
beams of the sun for the space of two weeks, when the surface
of the white powder grew black; after which I stirred the
powder, and repeated the same several times. Hereupon I
poured some caustic spirit of sal amwoniac on this, in all ap-
pearance, black powder, and set it by for digestion. This men-
struum dissolved a quantity of luna cornua (horn silver), though
some black powder remained undissolved. The powder having
been washed, was for the greater part dissolved by a pure acid
of nitre, which, by the operation, acquired volatility. This solu-
tion I precipitated again by means of sal ammoniac into horn
silver. Hence it follows that the blackness which the luna
cornua acquires is silver by reduction.”

Experiment 4. To determine the character of the change set up
by sunshine.—A solution, No. 1, is nitric acid and oxide of silver
dissolved in water, and a solution, No. 2,is chlorine and sodium.
These, when in solution, become hydrochloric (muriatic) acid,
by the chlorine combining with the hydrogen of the water ; and
soda, by the sodium absorbing the oxygen from the same fluid.
When these solutions are mixed, a white precipitate —ckloride
ofsilvvr——{'alls. The chlorine of the common salt seizes the
gilver, and as this is nearly insoluble, it is precipitated : the
nitric acid combines at the same time with the soda, and this
remains in solution. The chloride of silver being carefully
washed, is placed in very pure distilled water, to which a minute
portion of organic matter has been added, and then exposed to
cunshine. After it has darkened, remove the water, and it will
be found to contain chlorine; by adding some nitrate of silver,
we shall obtain a fresh precipitate, and we may thus determine
exactly the amount of decomposition which has taken place.

In the process, the strong affinity existing has been broken
up. Metallic silver, in a state of very fine division, is produced ;
and the g‘hlm'ine set free dissolves in the water, from which we
can precipitate it by silver, and consequently readily ascertain
its quantity.
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It is mecessary now to direct attention to the effects of
organic matter in accelerating the blackening process. Sir John
Herschel, whose researches in this branch of science are marked
with his usual care, has given particular attention to this matter.
As it is impossible to convey the valuable information that Sir
John has published, more concisely than in his own language, I
shall take the liberty of extracting rather freely from his memoir,
published in the Philosophical Transactions.

“A great many experiments were made by precipitating
organic liquids, both vegetable and animal, with solutions of
lead ; as also, after adding alum, with alkaline solutions. Both
alumina and oxide of lead are well known to have an affinity to
many of these fugitive organic compounds which cannot be ‘con-
centrated by evaporation without injury,—an affinity sufficient
to carry them down in combination, when precipitated, either
as hydrates or as insoluble salts. Such precipitates, when col-
lected, were applied, in the state of cream, on paper, and, when
dry, were washed with the nitrate. It was here that the first
prominently successful result was obtained. The precipitate
thrown down from a liquid of this description by lead, was found
to give a far higher degree of sensitiveness than any I had before
obtained, receiving an equal depth of impression, when exposed,
in comparison with mere nitrated paper, in less than a fifth of
the time ; and, moreover, acquiring a beautiful ruddy brown
tint, almost amounting to crimson, with a peculiarly rich and
velvety effect. Alumina, similarly precipitated from the same
liquid, gave no such result. Struck by this difference, which
manifestly referred itself to the precipitate, it now occurred to
me to omit the organic matter (whose necessity I had never
before thought of questioning), and to operate with an alkaline
precipitant on a mere aqueous solution of nitrate of lead, so as
to produce simply a hydrate of that metal. The result was in-
structive. A cream of this hydrate being applied and dried,
acquired, when washed with nitrate of silver, a considerable in-
crease of sensitiveness over what the nitrate alone would have
given, though less than in the experiment wher(? organised
matter was present. The rich crimson hue also acquired in that
case under the influence of light, was not now produced. Two
peculiarities of action were thus brought into view; the one,
that of the oxide of lead as a mordant (if we may use a term
borrowed from the art of dyeing), the other, that of organic
matter as a colorific agent. ]

“ Paper washed with acetate of lead was impregnated with
various insoluble salts of that metal—such as the sulphate, phos-
phate, muriate, hydriodate, borate, oxalate—and others, by wash-
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ing with their appropriate neutral salts, and, when dry, applying
the nitrate of silver as usual. The results, however, were in no
way striking, as regards sensitiveness, in any case but in that of
the muriatic applications. In all cases where such applications
were used, a paper was produced infinitely more sensitive than
any I had at that time made. And I may here observe, that in
this respect the muriate of strontia appeared to have decided
advantage.”’

Tt would be tedious and useless to mention all the combina-
tions of alkaline and earthy muriates which have been devised to
vary the effect, or increase the sensitiveness, of the silver pre-
parations : the very considerable differences produced through the
influence of these salts will afford peculiarly interesting results
to any inquirer, and furnish him with a curious collection of
photographic specimens. As ageneral rule, the solutions of the
muriate, and indeed all other salts, and of the silver washes,
should be made in the combining proportions of the material
used. With a scale of chemical equivalents at hand, the photo-
graphic experimentalist need not err, taking care that a slight
excess of pure nitrate of silver prevails.

These changes being understood, we may proceed to the con-
sideration of the preparation of the muriated papers employed
for the ordinary processes.

Muriated paper is formed by producing a chloride of silver on
the paper. This is done by washing the paper in the first place
with the solution of muriate of soda, and then, when the
paper is dry, with the silver solution, which it is sometimes
necessary to apply twice.

In this process, which requires more care than may be at first
conceived, we often suffer from the annoyances which arise from
the unequal texture of the paper, and also from the want of
uniformity in the distribution of the salts over the surface. It
will not unfrequently be found that irregular patches, with
sharply defined outlines, will appear on the paper, exhibiting a
much lower degree of sensibility than the other parts of the
sheet. These patches have been attributed by Sir John
Herschel and Mr. Talbot to “the assumption of "definite and
different chemical states of the silver within and without their
area.” A few experiments will prove this to be the case.

Prepare a piece of the less sensitive paper, with only one wash
of silver, and whilst wet expose it to the sunshine; in a few
minutes it will exhibit the influence of light, by becoming very
irregularly darkened, assuming such an appearance as thab
given in fig. 17, the light part being a pale blue, and the shaded
portions a deep brown. In pursuing our inquiry into the cause
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of this singularity, it will be found that over the light parts
a pure chloride of silver, or a chloride with the slight excess
of the muriate of soda, is diffused ; but over
the dark parts the chloride of silver is united
with an excess of the nitrate of silver.
‘Where the rates of imbibition are different,
this defect must follow, as a natural con-
sequence, in very many cases; but it is
found to occur frequently where we cannot
detect any sufficient cause for the annoyance.
Although we are acquainted with the proxi-
mate causes of the differences produced, yet
the ultimate ones are involved in doubt. [
It is a remarkable fact, that the same ir- 17.
regular patches are formed in the dark on papers which have
been kept a long time.  Sir John Herschel suggested, as a means
of preventing these troublesome occurrences, that the saline
wash used should, prior to its application, be made to dissolve
as much as possible of the chloride of silver, which it does to a
considerable extent ; and that the last wash of the nitrate of
silver should be diluted with an equal quantity of water, and ap-
plied twice, instead of in one application. There can be no doubt
but this evil is almost entirely overcome by operating in this
way, but it is unfortunate that the process is somewhat inju-
rious to the sensibility of the paper.

Of the salts already named, some few of the effects should be
noted.

Muriate of Soda.—This is usually employed, and the chloride
of silver precipitated by it darkens to a fine chocolate brown,
and by regulating the quantity of salt in solution, relatively to
the strength of the nitrate of silver, a moderately high degree
of sensibility may be obtained.

Muriate of Lime.—Not particularly sensitive, deepening to a
brick-red in full sunshine, but is less liable to change in the
fixing processes than almost any other preparation.

Muriate of Potash is scarcely in any respect different from
the muriate of soda. The nitrate of potash, however, which is
formed in the paper, is less liable to be affected by a humid
atmosphere than the nitrate of soda.

Muriate of Ammenia, used in the proportion of two seruples
to four ounces of water, and the silver solution in the proportion
of sixty grains of the nitrate to one ounce of water, forms a very
beautiful paper, equalling in sensibility the best kind prepared
with the muriate of soda, at nearly one-half its expense. It
darkens to a fine chocolate brown.

K
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Muriate of Tron.—A solution of this salt appears in the first
instance to answer remarkably well; but, unfortunately, the
pictures formed perish slowly, however carefully guarded from
the influence of light.

Chiorate of Potash.—Mr. Cooper recommends a solution of
this salt, and a silver wash of sixty grains to the ounce of water,
as capable of forming a good paper. Some of the specimens
prepared with it are of exceeding beauty, the ground being of a
very pretty blue, or rather lilac; but these papers cannot be
used where any considerable degree of sensitiveness is desired.

Muriatic Acia.—A slightly acidulated solution of this acid
produces a very tolerable paper, but it is extremely difficult to
hit the best proportions for use. If too weak, the paper fails in
sensibility, and a slight increase oc :asions a very injurious action
on the paper, raising the pile like a down over the sheet. This
kind of paper loses its sensitiveness with great rapidity: in
about six or seven days, however carefully kept, it 1s scarcely
susceptible to luminous influence. By washing the paper, after
it is prepared, in pure water, it keeps much better; but, after
being washed, light changes it to a rather disagreeable brick-
red, prior to which the colour in general is a fine brown.

Dr. Schafhaeut] has proposed the use of the muriatic acid in
a different way, to be noticed in a future chapter, and certainly
his process has some advantages: when it is carefully attended
to, the liability to spots or patches appears to be less than in
any of the ordinary methods, and a very sensitive paper results,
but it will not keep.

Agueous Solution of Chlorine gi\'(‘.\‘ rise to a paper p()ssvssing in
an eminent degree the merits of that prepared with muriatic acid,
and it has the advantage of retaining its sensibility much longer.

Solutions of Chlorides of Zinc and Soda. Either of these
solutions may be used indiscriminately, provided the strength
of the silver is regulated so as to give an excess of the nitrate
over the chlorine in solution: the effects are not generally
pleasing.

Secrion III.—IopIipE or SILVER.

If iodide of silver is precipitated by mixing together solutions
of iodide of potassium and nitrate of silver in a concentrated
state, a heavy yellow powder falls, which will scarcely change in
colour by an exposure of many days to sunshine. But if the
solutions are infinitely diluted, so that on mixing they only
become milky, and the light powder which occasions the opacity
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falls but slowly to the bottom of the vessel, it will be found that
1t is sensitive to the weakest solar radiations. There does not
appear to be any chemical difference between the iodides thus
obtained ; but there are some remarkable physical peculiarities,
and it is believed that attention to these will be found eventually
to be of the utmost importance.

SecrroN IV.—BroMIDE OF SILVER.

In many of the works on chemistry, it is stated that the
chloride is the most sensitive to light of all the salts of silver;
and, when they are exposed in a perfectly formed and pure state
to solar influence, it will be found that this is nearly correct.
Modern discovery has, however, shown that these salts may
exist in peculiar conditions, in which the affinities are so
delicately balanced as to be disturbed by the faintest gleam ;
and it is singular that, as it regards the chloride, iodide, and
bromide of silver, when in this condition, the order of sensibility
is reversed, and the most decided action is evident on the
bromide before the eye can detect any change in the chloride.

The slight additional expense of the bromides is not worthy
consideration, particularly as their use may be confined to
papers for the camera obscura, the pictures on which are of
course of the negative character, and the positive photog raphs
can be formed by transfer on the chloridated papers of a highly
sensitive kind. Since there has been some question as to the
use of the iodide of silver without an infringement of patent, it
is not a little surprising that the bromide has not been more
generally employed.

It will be found that the bromide and iodide are much alike
in the singular want of sensibility which they sometimes exhibit
under the circumstances already alluded
to, which are not easy of explanation.

If a paper first washed with a solution 2ogrs
of nitrate of silver has bromide of potas-
sinm applied to it in different propor-
tions, say 20 grains, 15 grains, and zsgrs
10 grains each, in two drachms of water,
and, when dry, be again washed over
with the silver solution, it will be found, 2gr:
unless, as is occasionally the case, some
organic combination interferes, that the i
order of sensitiveness will begin with the :
weakest solution, the strongest being the least influenced by
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light. The different degrees of darkness induced are fairly repre-
sented in the margin (Fig.18). As the different bromides give
to photographic paper varieties which much resemble those
enumerated under the muriates, I have thought it unnecessary
to give an account of any of them. The paper prepared with
the bromide of potassium is the kind I have adopted, after
having tried upwards of two hundred combinations of silver
with the other bromides.

To prepare a highly sensitive paper of this kind, select some
sheets of very superior glazed post, and wash it on one side
only with bromide of potassium—forty grains to one ounce of
distilled water, over which, when dry, pass a solution of one
hundred grains of nitrate of silver in the same quantity of water.
The paper must be dried as quickly as possible without exposing
it to too much heat ; then again washed with the silver solution,
and, when dry, carefully preserved for use.

Tt will be perceived that I adopt a slightly different manipu-
lation from that recommended by Mr. Talbot. Instead of wash-
ing the paper with the solution of silver first, and applying the
bromide or the muriate over this, and then the silver wash again,
1 use the alkaline salt first, and apply the metallic washes one
on the other. I have been induced to this from observing that
the photographic preparation penetrates less deeply into the
paper thau when laid on as originally preseribed, and, con-
sequently, the sensibility of it is increased. It will be found
that an addition of about one-twelfth of spirits of wine to the
solution of silver will much increase the blackness of the paper
when solarised ; and I think we may safely say that the sen-
sibility is also improved by it,—at all events it 1s not impaired.

M. Biot has expressed his opinion that it is not possible to
find any substance more sensitive to light than the bromide of
silver : this is true to a certain extent, but in combination with
deoxidizing agents other preparations will be named which have
a decided superiority over the pure bromide of silver.

Fluoride of Silver.—1The use of this salt appears to have been
first suggested by Sir John Herschel ; it forms the basis of a
process by the author, to be described in the chapter on Special
Processes. It has lately been claimed as a mew photographic
agent by the French, but the date of publication determines
this question in the author’s favour.

Phosphate of Silver.—Dr. I'yfe appears to have been the
first to suggest the use of the phosphate of silver as a photo-
graphic material, but I am obliged to confess it has not, in my
hands, proved anything like so successful as, from Dr. l“\'fk:;s
description, it was in . 1s own. Indeed, he himself observes, in
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speaking of its use in the camera obseura:—« Though repre-
sentations may be got in this way, yet, so far as I have found,
they have not the minute distinetness of those got by the method
already mentioned (i. e. by application). Owing to the inter-
ference of the lens, the light does not act nearly so powerfully
on the paper, as when it has to permeate merely a frame of
glass.”

For all practical purposes, the method which Dr. Fyfe has
given of preparing these papers is, perhaps, the best :— The
paper is first soaked in the phosphate of soda, and then dried,
after which the nitrate is spread over one side by a brush ; the
paper again dried, and afterwards again put through the salt, by
which any excess of silver is converted to phosphate. As thus
prepared, it acquires a yellow tinge, which becomes black by
exposure to light.” It will be evident from these directions,
that what was formerly said about the necessity of having the
nitrate of silver in excess, is here, according to Dr. Fyfe,
objectionable. It certainly does not appear to be so essential
in this preparation, that anything but pure phosphate of silver
should be used ; yet I cannot help fancying that a slight advan-
tage is gained, even here, by allowing a little excess of nitrate,
Dr. Fyfe has given a process for applying the phosphate of
silver, mixed as a paint, on metal, glass, or paper. It, however,
requires the skill of an artist to produce an even surface, and
unless a uniform ground is given, the picture is deformed by
waving lines of different shades. A method of precipitating
argentine salts on smooth surfaces will be given in the following
pages, by which means the most uniform face is procured, and
many beautiful effects produced.

Papers prepared with other Salts of Sitver.— With the ex-
ception of the carbonate, tartrate, acetate, citrate, oxalate, and
one or two others, the salts of silver, besides those already de-
scribed, do not appear to be sensibly influenced by light. Many
have been mentioned by authors as absolutely insensible to its
influence ; but recent experiments have produced modifications
of these salts, which are delicately sensitive to the solar ray.
Amongst others, the chromate has been named, and certainly it
has not yet been rendered sensitive to. an exposure of some
hours to daylight ; but one experiment of mine has proved that
the solar beam will, in a few days, produce a fine reviva] of
metallic silver from its chromate; and another experiment
with it has the most pleasing result of bl'ingix;lg \x:ithin the range
of probabilities the production of photographic pietures in their
natural colours.

Researches having this object in view led to the discovery of
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but this beautiful salt (chromate of silver) has
ed directly as the photographic agent. In
the present state of our knowledge, we cannot venture to affirm
that any salt of silver, or, indeed, of any of the other metals,
exists, having an absolute insensibility to light, or in which the
required unstable equilibrium may not be induced, so that the
sun’s beam might change the character of its combinations. i
am, indeed, convinced that no body in nature is entirely unin-
fluenced by the action of the sun’s rays. Papers washed with
either of the alkaline .arbonates, and then with a solution of
nitrate of silver, resemble in their character those propm‘ed with
the muriates, but are not darkened so readily.

The tartrate of silver possesses some Very extraordinary pecu-
liarities. Papers may be p\‘opurod, either by spreading the tar-
trate at once over the surface, or better, by soaking the paper
in a solution of Rochelle salt (the tartrate of potash and soda),
and then applying two washes of the solution of nitrate of silver.
The first action of light is very feeble, but there gradually comes
on a stronger discolou ration, which eventually proceeds with
rapidity, and at length blackens to an extent beyond almost
every other paper. This discolouration may be wonderfully

accelerated by washing over the tartrated paper with a very
dilute solution of the hydriodate of potash, during the process
of darkening. It is not easy to use this when copying anything,
but there are cases in which the extreme degree of darkness
which this prvp:u‘;uti(m acquires renders it valuable. The acetate
of silver comports itself in the same manner as the tartrate.
The citrate, oxalate, &e., are only interesting as forming part
of the series of argentine preparations which exhibit decisive
changes when cxposod to light. The methods of rendering them
available will be sufficiently understood from the foregoing
details, and it would only be an unnecessary waste of words to
give any more particular directions as it regards them.

Fulminate of Sitver.—N otwithstanding the extraordinary
degree of sensibility which has been given to paper and to
the metallic plates by the industrious experiments of chemists,
I am convinced that we may hope to obtain agents of far
higher natural gensibility than those we now pPOSSeSS; and I
look with much anxiety to some of the combinations of organic
radicals with metallic’ bases. The fulminates and the ethyle
compounds present a very promising line of inquiry. Mr. John
Towson, of Devonport, who pursued, conjointly with myself,
a most extensive series of researches on photographic agents,
was endeavouring to form

a solution of silver, in which the
clements should be so delicately balance

the chromatype ;
not yeb been appli

d as to be overturned
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by the action of the faintest light. To do this, he dissolved
some very pure silver in nitric acid, to which spirits of wine
was added somewhat suddenly in proportions equal to the
acid used, and the precipitation of the fulminate prevented
by a quick effusion of cold water, sufficient to bring the specific
gravity of the solution to 117, and to this a few drops of am-
monia were added. Pieces of Bank post paper dipped in this
solution became, the instant they were presented to the declin-
ing light of an autumnal evening, a beautiful black having a
purple tinge. This effect did not seem to come on gradually,
but, as by a sudden impulse, at once. Both this gentleman and
myself have often endeavoured to repeat this, but in no one
instance have either of us succeeded in producing anything
nearly so sensitive. It should be stated, that the solution pre-
pared in the evening had become, by the following morning,
only ordinarily sensitive, and that papers prepared with it were
deliqueseent and bad. In repeating any modifieation of this
experiment, the greatest care should be taken, as explosions of
considerable violence are otherwise likely to oecur.

Another series of experiments on the fulminates of silver have
produced very pleasing photographic results, but I am not
enabled to specify any particular method of preparing them,
which may be certain of reproducing the results to which I allude.
Nothing can be more capricious than they are; the same salt
darkening rapidly to-day, which will to-morrow appear to be
absolutely insensible to radiation, and which will again, in afew
days, reeover its sensitiveness, to lose it as speedily as before.

The beautiful researches of Professor Frankland, of Owen’s
College, Manchester, however, most satisfactorily prove that a
great many of the metals will combine with organic radicals in
the sunshine which will not so combine in darkness.

‘We may sum up the amount of our knowledge of the chemical
influences of the solar radiations as follows :—

1. The rays, having different illuminating or colorific powers,
exhibit different degrees and kinds of chemical action.

9. The most luminous rays exhibit the least chemical action
apon all inorganic matter. The least luminous and the non-
luminous manifest very powerful chemical action on the same
substances.

3. The most luminous rays influence all substances having an
organic origin, particularly exciting vital power.

4. Thus, under modifications, chemical power is traced to every
part of the prismatic spectrum ; but in some cases this action 1s
positive, exciting ; in others negative, depressing.

5. The most luminous rays are proved to prevent all chemical
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change upon inorganic bodies exposed, at the same time, to the
influence of the chemical rays.

6. Hence actinism, regarded at present merely as a pheno-
menon different from light, stands m direct antagonism to light.

7. Heat radiations produce chemical change in virtue of some
combined action not yet understood.

8. Actinism is necessary for the healthful germination of seed ;
light is required to excite the plant to decompose carbonic acid ;
caloric is required in developing and carrying out the repro-
ductive functions of the plant.

9. Phosphorescence is due to actinism, and not to light.

10. Electrical phenomena are quickened by actinism, and
retarded by light.

Numerous other points of minor importance will present
themselves on studying the facts deseribed. Without venturing
to obtrude my own views, I now leave the subject for that full
investigation which it will, I trust, receive, as promising beyond
all others to enlighten us on those curious phenomena which
appear to link together the organic and the inorganic worlds.



CHAPTER III.
THE THEORY OF THE DAGUERREOTYPE.

Numerous speculations having been ventured as to the pecu-
liar chemical changes which light produces on the iodidated
silver tablets, I shall make no apology for introducing a few
remarks on this very interesting subject.

Numerous experiments on plated copper, pure silver plates,
and on silvered glass and paper, have convinced me that the first
operations of polishing with nitric acid, &c., are essential to the
production of the most sensitive surface. All who will take the
trouble to examine the subject will soon be convinced that the
acid softens the silver, bringing it to a state in which it is ex-
tremely susceptible of being either oxidized oriodized, according
as the circumstance may occur of its exposure to the atmosphere
or to iodine. The process, adopted, I believe, first in America,
of producing a deposit of chemically pure silver on the plated
metal, by means of the voltaic battery, which certainly gives
rise to some peculiar conditions, appears to prove that the soft
surface of silver is of advantage.

The sensitive surface is a combination of iodine, or of iodine
and bromine, with the silver. When exposed to radiant in-
fluences in the camera, a molecular change is effected, and there
is much doubt if any iodine or bromine is removed from the
surface. Some have thought that the superficial film being
decomposed, the iodine and bromine attack a lower surface of
the plate ; but experiments are still wanting.

T have discovered that all the rays of the prismatic spectrum
act on the daguerreotype plate, except the yellow, and a circle
of light of a peculiar and mysterious character, which surrounds
the visible spectrum. The light acting on a prepared tablet,
appears to decompose the film of ’im/ur'(zt. {)f silver to different
depths, according to the order of refrangibility of the rays: the
violet ray and extra-spectral rays effecting the deepest decom-
position, whilst the red acts to a depth in:lpprvciubly slight.
Thus it is that the spectrum impressed on a daguerreotype
plate reflects natural tints of the same kind as Sir Isaac
Newton’s thin films; the thickness of each film of reduced silver
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on the plate being in exact proportion to the chemical agency of
the coloured ray by which it was decomposed.

On photographie papers, the decomposed argentine salt exists,
in all probability, in a state of oxide, mixed with revived silver ;
but on the silver tablet the iodine is changed over all the parts
on which the light acts, and pure silver in a state of extreme
division results. The depth to which the decomposition has
been effected being in exact relation to the intensity and colour
of the light radiated from the object which we desire to copy,
the mercurial vapour unites with different proportions of silver,
and thus are formed the lights and middle tints of the picture.
The shadows are produced by the unchanged silver from which
the iodine is removed by the hyposulphite of soda.

Daguerre himself laid much stress upon the necessity of ex-
posing the plate to receive the vapour of mercury at an angle of
45°. This, perhaps, is the most convenient position, as it enables
the operator to view the plate distinctly, and watch the develop-
ment of the design : but beyond this, I am satisfied there exists
no real necessity for the angular position. Both horizontally
and vertically, I have often produced equally effective daguerreo-
types. Looking at a daguerreotype picture in such a position
that the light is incident and reflected at a large angle, the
drawing appears of the negative character; the silver in such a
position appearing white, and the amalgam of mercury and silver
a pale grey. View the plate in any position which admits of
but a small angle of reflection, and we then see the design in
all its exquisite beauty, correct in the arrangement of its lights
and shades,—the silver appearing black, while the amalgam, by
contrast in part, and partly in reality, appears nearly white.
A very ingenious idea has been promulgated, that the light
crystallizes the iodide of silver, and that the mercury adheres to
one of the facets of each minute crystal. If this was the case,
the picture could be seen distinctly in one position only, whereas
in many different positions it is equally clear. There does not
appear to be any more difficulty in explaining why the mercu-
rial amalgam should vary in its tint with change of position, than
in explaining why a common mirror, or a polished metal plate,
should appear white when viewed at one angle, and black in
another.

The cause leading to the uniform deposition of the mercurial
vapour i