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PREFACE.

Tue “ PracricE oF PHoToGRAPHY” will be found to contain
every manfpulatory detail, carefully described, which it is
necessary for the student in this beautiful art to understand.
Not merely have the more important processes been given, but
several minor ones, of considerable intcrest, have been included.
Those who may be desirous of learning the History of Photo-
graphic discovery, or of entering on the study of the philosophy
of the subject, are referred to the “ Manual of Photography,”

of which the “ Practice,” indeed, forms a divisiow.

LoNDoN, February, 1857.
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CHAPTER I.

BELECTION OF PAPER FOR PIIOTOGRAPHIC PURPOSES.

A rrocess which involves the most delicate chemieal changes,
requires more than ordinary care in the selection of the substance
upon which its preparations are to be spread. Tn our photo-
graphie processes this becomes the more evident as we proceed to
produce increased conditions of sensitiveness. As fhe material,
whatever it may be, is rendered more susceptible of cagngeunder
solar influence, the greater is the difficnlty of producing perfectly
uniform surfaces. Paper. is so convenient and economical, that it
is of the first importance to overcome the difticultics which stand
in the way of its use, as the tablet on which the photographic
picture is to be delincated. .

The principal difficulty we have to contend with in using paper
is, the different rates of imbibition which we ¢ften meet with in
the same sheet, arising from trifling inequalities in its fexture
and unequal sizing. This is, to a certain extent, to be avoided
by a careful emyxination of each sheet by the light of a lamp or
candle at night. ]



2 PRACTICE OF PHOTOGRAPUY.

= By extending the paper between the light and the eye,
#lowly moving it up and down, and trom left to right, the varia-
tions in its texture will be seen, by the aifferent quantities of light
which permeate it; and it is always the safest course to reject
every sheet in which any inequalities are detected. By day it is
mere difficult to do this than at night, owing to the interference
of the reflected with the transmitted light. It will, however,
sometimes happen that paper which has been selected by the
above means will still imbibe fluids unequally. In all cases where
the paper is to be soaked in saline solutions, we have another
method of discovering those sources of annoyance. Having the
solution in a broad shallow vessel, extend the paper, and gradually
draw it over the surface of the fluid, taking care that it is wetted
on one side only. A few trials will render this perfectly casy.
As the fluid is absorbed, any irregularities are detected by the
difference of appearance exhibited on the upper side, which will,
over well-defined apaces, remain of a dull white, whilst other
ortions will be shining with a reflective filin of moisture.
here the importance of the use to which the paper is to be
applied will repay a little extra attention, it is recommended to
try it Ly this test with pure water, before it is submitted to the
salting operation.
1t will be sometimes found that the paperscontains minute
fibres of thread, arising from the mass of which it is formed not
having been reduced to a perfect pulp. Such paper should be
rejected, and so also should those kinds which are found to have
many brown or black specks, as these materially interfere with
some of the processes. Many of the spots in paper are formed
by particles of brass wire which have separated from the
machinery employed in its manufacture, or they may be frag-
ments of buttons derived from the rags, and minutely divided in
the process of pulfing. It will be found when any particles
of brass or.copper are present in the paper, that they become
centres of decomposition, when the silver salt is applied. Some
specimens of paper have an artificial substance given to them by
sulphate of lime (plaster of Paris); but, as these are gencrally the
cheaper kinds, they are to be avoided by purchasing the better
sorts. The plaster can be detected by burning a sheet of the
paper and weighing the quantity of ash left; pure paper leaving
less thun } per cent. [t is the custom of paper-makers to fix
their names and the date on one leal of the sheet of writing
paper. This leaf must be rejected, or paper must be sclected
which is not so marked, as in many of the photographie processes-
these marks are brought out in aunoying distinctness.
. From the various kinds of size which the manufacturers use in
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their papers, it will be found that constantly varying effects will
arise. A well-sized paper is by no means objectionable; on the
contrary, organic combinations exalt the darkening property of
the nitrate and chloride of silver. But unless we are careful
always to use the same variety of paper for the same purpose, we
shall be much perplexed by the constantly varying results which
we shall obtain. With the advancing importanee of the art, the
demand for paper for photographic purposes has increased,
and several manufacturers now prepare papers which are free
from the objections named. All who desire to make any pro-
gress in photography must take the necessary precautions in
the selection of their paper, or be content to meet with repeated
failures.

The photographic peculiarities of paper may be said mainly to
depend upon the sizes employed. The English paper manufac-
turers very commonly employ gelatine, and this in different con-
ditions. The French, on the contrary, use starch, and this, from
the strong affinity existing between starch and iodine, appears to
be one reason why many of the French papers are superior for
soni¢ of the processes involving the use of iodine.

Resin soap is largely employed as a size. The soap is applied
o the bibulous paper, and then decomposed by acidulated water,
leaving a fine film of resin spread upon the surface, which is
susceptible of the highest polish.

Unsized paper has been recommended by some, but in no
instance have 1 found it to answer so well as paper which has
been sized.  The principal thing to be attended to in preparing
scewsitive sheets—uaccording to my expericnee, extended over a
-ong period, although it is opposed to the views of some young
but able photographers—is to prevent, as far as it is possible, the
absorption of the solutions tnto the body of the puper—the materials
should be retained as much as possible upon the very surface. There-
fore the superticial roughness of unsized sheets, and jhe depth of
$he imbibitions, are serious objections to their use. 14 musj not,
however, be forgotten, that these objections apply in théir force
Jily to the preparations of silver.

Great annoyance often arises from the rapid discolouration in
the dark of the more sensitive kinds of photographic drawing
paper, which appears to arise from the action on the nitrate of
silver of the orgunic matter of the size. If we spread pure
-+hloride of silver over puper, it may be kept without any change

" its whiteness taking place. Wash it over*with a solution of
" ate of silver, and, particularly if the paper is much sized, a

1y rapid change of colour will take place, however carefully we

y screen it from the light. From tl"s it is cvident that the
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organic matter is the principal cause of the spontancous darkening
of photographic papers prepared with the salts of silver.

" The most, curious part of the whole matter is, that in many
cases this change is carried on to such an extent that a revival of
- metallic silver takes place, to all appearance in opposition to the
force of affinity. This is very ditficult to deal with. I can only
view it in the following light—the nitric acid liberates a quantity
of carhonaceous matter from the paper, which, acting by.a function
reculiarly its own, will at certain temperatures etfect the revival
of gold and silver, as shown by Count Rumford’s experiments.

Having been informed that. the paper-makers are in -the habit
of bleaching their papers with sulphur and sulphites, I submitted
a considerable quantity of the browned papers to careful examin-
ation. In all cases where the paper, covered with chloride of
silver, rapidly blackened, I detected the presence of sulphur.
Consequently, when the darkening goes on rapidly, and termi-
nates in blackness, we may, 1 think, correctly attribute it to the
formation of a sulphide of silver.

It is, however, certain that the slow action of organic matter
is sufficient, under certain circumstanees, to set up a chemieal
change, which, once started, progresses slowly, but certainly,
until the compound is rednced to its most simple form. -

China clay~—kaolin—has of late years been much used by the
paper manufacturers, for the double purpose of giving weight to
the paper, and of enabling them to produce a smooth surface
upon all the finer varieties of paper ; such as the ehamelled salin
post. This compound of alumina and silica would not, if the
finest varieties of clay were employed, be likely to do much mis-
chief in the papers used for photography; but the less pure
varieties of the Cornish clay are employed, and this commonly
contains the oxides of iron and other metals in a state of very
fine division ; Bnd these, where they come to the surfuce, form
little centren of action, from which dark circles spread in rather
a curiqus ranner.

Thin papers have been tried, and many varicties would answer
exeeedingly well, but that nearly all kinds are found penetrated
with small holes, which, though of minute dimengions, suffer
light to pass frecly, and consequently produce a spottiness on the
resulting picture. Sir John Herschel found that this evil could
be remedied by fastening two pieces of such paper together; but
this method is troublesome and uncertain.

"T'he importance of the selection of paper as chemically pure as
possible cannot be over-estimated, and all who aim at excellence
in any of the photographic processes should carefully attend to
all the precautions indici/ied as necessary.



CHAPTER 1L

ON TIIE APPARATUS NECESSARY FOR THE FIRST PRACTICE OF
PHOTOGRAPOY,

Tue mobt simple method of obtaining sun-pictures, is to place
the object to be copied on a sheet of prepared paper, to press
them close by a piece of glass, and then to expose the arrange-
went to sunshine. All the parts exposed, darken, while those
covered are protected from change, the resulting picture being
while upon a dark ground.

1t should be here stated, once for all, that such pictures, how-
soever obtained, are called negative photographs; and those
which have their lights and shadows correct as in nature—dark
upon a light ground, are ealled positive pholographs.

The accompanying woodcut, fig. 12, represents the negative
copy of leaves, and fig. 13, the positive copy obtained from the
first by a process to be presently described.

Fig, 12. Fig. 18.

If a photograpl of any illuminated object is obtained by means
of the camera obscura, the picture being%roduoed by the darken-
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ing of a white or yellow paper,”it wifl be eviflent that the
highest lights will he represented as'dark portions, and the shadows
8s lights, Thus we obtain a negative image. The female figure in
the adjoining woodeut, fig. 14, is copied from' a calotype negative
" portrait; and from this negative is obtained the positive in which
the lights and shades are natural, as in the second: figure, fig. 15.

For the production of photographic drawings, it is necessary ‘o0
be provided with a corYING FRAME AND eLAsS. The size of this
copying frame may vary at the will of the operator, as he may.
desire to copy Jarge or small objects. The glass must be of such
thickness as to resist some considerable pressure, and it should be
selected as colourless as possible, great care being taken to avoid
any tint of yellow or red, these colours preventing the’ permeation-
of a large proportion of the most efficient rays. Figures 16 and 17
represent such a frame in its most simple form ; the first showing

yit in front, as it is emp%yed in taking a copy of leaves, and the
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other the baek, with #s board, and its brass bar, which, wheh
pressed into angular apertures in the sides of the frame, gives the
required pressure to the paper. :

Fig. 16. Fig. 17.

Between the board and the glass there must be a cushion of
some yielding substance such as flannel or velvet, the object of this
Leing to secure close contact
between the object which we de-
rire to copy, and the paper upon
which it 1s to be copied.

For ail ordinary uses, this
frame answers well ; but a more
convenient pressure frame is con-
structed in the manner repre-
-sented by fig. 18. This contains
two bars, one of them moveable,
and both of them may be fixed
in any required position by bind-
ing screws.

In arranging botanical specimiens, the under surface of the
leaves should be next the glass, their upper and smooth sur-
face in contact with the paper. ~Although very bgautiful copies
mpy be taken of dried specimens, they bear no comparison
with those from fresh gathered leaves or recently collected plants ;
of which, with the most delicate gradations of shades, the veins
of the leaves, and the down clothing the stemé, are exhibited with
incomparable fidelity. In the event of the plant having any
thick roots or buds, it will be best to divide them with a sharp
knife, for the purpose of equalizing the thickness in all parts, and
insuring close contact. ,

Engravings are to be placed with their fages to the prepared
side of the photographic paper, laid very smoothly on the glass,
and then, by the cushion and back, pressed into the closest
contact possible: the least difference in%the contact, by permitting

1

f
Wi 1H!|IHIWIWIUH_'::"‘”I|
EL TR mmgl

Fig. i&.
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dispersion, occasions a cloudiness and want of sharpness in the
photograph, -

" Of course a copy of anything taken by means of the rays
which have passed through it, must present all the defects as well
as all the beauties of the object, whatever it may be. Thus, in
copying a print, we have, besides the lines of the engraving, all
the imperfections of the paper. This renders it necessary that
those engravings should be selccted which are as transparent as
possible. If the preservation of the engraving is not a matter
of much moment, by washing it over the back with a varnish of
Canada balsam and spirits of turpentine, it is rendered highly
transparent, and the resulting impression is much improved.
Care must, however, be taken to use the varnish very thin, that
it may not impart any yellow tinge to the paper. An exposure
of a few minutes only is sufficient to produce strong and faithful
copies during sunshine; but in diffused daylight a longer period
13 necessary.

The copying frame is an indispensable requisite to the pho-
tographer: it is used for copying all objects by transmission,
and for multiplying the original pictures, obtained by means of the
camera obscura from nature: it is, indeed, the printing-press of
the artist. Some prefer two plates of stout plate-glass pressed
very closely together with clamps and screws; but as the inten-
tion is to bring the object to be copied and the sensitive paper
into the closest possible contact, numerous mechanical con-
trivances will suggest themselves for this purpose to the ingenious.

A great number of experiments should be made with the
copying frame before there is any attempt at using the camera
obscura.

The most important instrument to the photographer is the
Camrra OBscyna, therefore it should be well understood, and
selected with judgment.

The camera obscura or dark chamber was the invention of
Bapticta Porta of Padua. 1ts principles will be best understcod
by the very simple process of darkening a room, by closing the’
window-shutters, and admitting a pencil of light through a small
hole. If a screen is placed at some distance from-the hole the
images of external objects, inverted, will be seen delineated upon it.
By putting a small lens over the hole, these images are rendered
smaller, but more distinet, from the more perfect refraction of
the rays by the spherical glass.

1f, instead of a darkened room, we substitute a darkened box,
the same effect will be seen. Suppose, in the first place, the box
to have merely a small hole in one end of it, the rays from the
external object would yuss in nearly right lines through the
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opening, being refracted slightly in passing the solid edges of the.
hlge, and forzﬁ an image on the back of the dark box. ge;Ve now
place a small lens over the hole—the lens refracts the rays still
more, and a smaller, but a more perfectly defined picture, is the
result. This is virtually the camera obscura which the photo-
grapher has to employ.

In the ordinary cameras used by artists for sketching, a mirror
is introduced, which throws the image on a semjtransparent table.

Fig. 19 is a section of one form of such an instrument: a &
represents the box, in one end of which is fixed the lens b. The
lenticular image falls-on the mirror ¢, placed at such an angle
that it is reflected up to the plate of ground-glass d. eis a screen
to prevent the overpowering influence of daylight, which would
render the picture almost invisible. This form of the apparatus,
though very interesting as a philosophical toy, and extremcly
useful to the artist, is

by no mecans fitted for e .
photographic purposes. \
The radiations from a_\

external objectr always a
suffer considerable di-
minution of chemical C
power in penetrating
the lens, and the re- .
flection from the mir- @ l
ror and transmission '

through the glass table Fig. 19.
d so far reduce their intensity, that the action on photographic
agents is slow.

A grent variety of these instruments have been introduced to
the notice of students of the art of photography.

Fig. 20. Fig 21.

It is conceived, therefore, that a few examples of portable and
convenient cameras will not be out of place. Fig. 20 represents
one box sliding within the other for the purpose of adjusting the
focal distances, the lens heing fitted ipto a brass tube, which
screws into the front of the camera. The woodcut (fig. 21) is
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but one box, the lens being fitted into one braes tabe sliding in
. another, like a telescope tube, moving by means of .a screw and
tack. The mouth of thertube is contracted,
by which any adventitiony radiations are ob-
“structed, and a brass shade is adjusted to close
the opening if required; the paper is placed
~in a case fitted with gglasa front, as in fig. 22,
-and a shuter, by which it is protected from
the light until the moment it is required to
throw the image upon it. -

The following figures (figs. 23, 24, 25) re-
present a more perfect arrangement The ad-
vantages are those of folding, and thus packing
into o very small compass, for the convenience
of travellers. This camera obscura is, however, Fig. 22.
only adapted for landscapes.

With the camera obscura properly arranged, and the copying
frame, the photographic student who confines his attention to

the processes on paper
has nearly all he re-
quires. For the con-
venience of adjusting
the instrument to dif-
ferent heights, and to
different angles of cle-
vation, tripod stands
are almost indispens-
able. They are made
in several ways; the
two figures 26 and 27

T \‘
e e

Fig. 24. Fig. 25.

repreaentin those which appear best adapted to the use
traveller. © The arrangement of compound legs shown in ¢
insutgh greater steadiness than the other; but the range Q pve-
ment, in the second gwe’ it some advanta,,.,s v

!’ﬁ.ﬂ‘
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Beyond these things, a few dishes, such as are represented in
fig. 28, A A; and a frame B, upon which a photograph can’ be
placed for the purpose of being washed, are the only things
required for the practico of photography, except those pieces
of upparatus, which, belonging to special processes, will be found
deseribed in the chapters devoted to them. The object has been
in this chapter to describe those only which are neéessary for
an amateur to make his rudimentary experiments. - S

Fig. 26.




CHAPTER III

ON THE PREPARATION OF SIMPLE BENSITIVE PAPERS.

THE only apparatus required by the young photographer for the
grepa.ration of his sensitive papers, are—some very soft spunge

rushes and large camel hair pencils (no metal should be employed
in mounting the brushes, as it decomposes the silver salts), a wide
shallow vessel capable of receiving the sheets of paper without
folds, a few smooth planed boards, sufficiently large to stretch the
paper upon, and a porcelain or glass slab, He must supply himself
with a quantity of good white blotting-paper, and several pieces
of soft linen or cotton cloth; a box of pins; a glass rod or two;
some porcelain capsules, beaker glasses, graduated measures,
scales, and weights. .

The young phosographer should, before he advances to the use
of the camera obscura, make himsclf thoroughly familiar with the
more simple processes of copying by superposition;p.t:Although by
the extreme simplification of some of the highly i’én'aitive photio-
graphic processes, it may be easy to obtain pictures in the camera
obscura; yet the difficulties of the so-called “printing processes '’
will be a continued source of annoyance, unless there has been con-
siderable experience gained by practising with the copying frame.

I would advise the amateur to start upon his studies with
those preparatiogs only :—

1 ghloride o%odium (common salt).

2, Nitrata of Silver, Crystallized.

3. Hyposulphite of Soda.

Nitrate of Bilver—I3cing dissolved in distilled water in the pro-
portion of sixty grains to the fluid ounce, may be employed to
prepare the most simple kind of photographic paper. For many
purposes this answers well, particularly for copying lace or feathers;
and it has this advantage, that it is perfectly tixed by well soaking
in warm water, free from salt. . n

Care must be taken to apply this solution equally, with a

uick but steady motion over every part of the paper. It will be
(f]ound‘ the best practice to pin the sheet by its four corners to one
w e flat boards above-mentioned, and then, holding it with the
. and & little inclined, to sweep the brush, from the upper

N
7 -
RITR
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outside corner, over the whole of the sheet, removing it as seldom
as possible. The lines in fig. 29 will represent the manner in
which the brush should be moved over the paper, commencing at
a and ending at . On no account must the lines be brushed
across, nor must we attempt to cover a spot which has not been:
wetted, by the application of fresh solution to the place, as it will,
in darkening, become a well defined space of _
a different shade from the rest of thesgheet.
The only plan is, when a space has escaped P F F
our attention in the first washing, speedily to
go over the whole sheet with a more diluto
solution. It is, indeed, always the safest i l

course to give the sheet two washings. i

This simple nitrated paper not being very ;
sensitive to luminous agency, it is desirable J
to increase its power. This may be done to | SRURURY
rome cxtent by availing ourselves of the —— 17
fact that nitrate of :silver combines with Fig. 29.
organic matter, and is more readily reduced when thus' gombined.

By washing the paper with a solution of isinglasi-or' parch-
ment size, or by rubbing it over with the white of cgg,
immediately applying the sensitive wash, the surface will” be
found to blacken much more readily, and assume different tones
of colour, which may be varied at the taste of the operator, by
changing the organic substauce employed.

By dissolving the nitrate of silver in spirits of wine, instead of
water, we produce a tolerably sensitive nitrated paper, which
darkens to a very beautiful chocolate brown ; but this wash must
not be used on any sheets prepared with isinglass, parchment, or
albumen, as these substances are coagulated by alcohol, and wash
up, forming streaks over the paper.

Nitrate of silver is not sufficiently sensitive to change readily
in diffused light; consequently it is unfit for use in the camera
obseura, and it 3 only in strong sunshine that a copy of an
engraving can be taken in any moderate time.

Ammonio-Nitrate of S8ilver—I= an exceedingly useful prepara-
tion for many purposes. It is prepared by adding ammonia to
solution of nitrate of silver: a deep olive precipitate of oxide of
silvertakes place ; more ammonia should then be added, drop by
drop, until this precipitate is redissolved, great care being taken
that no more ammonia is added than is necessary to effect a
perfect re-solution of the oxide of silver. This preparation is more
gensitive than the mitrate, and may be used with advantage for
copying by superposition ; it is, indeed, yery frequently employed
in taking positive pictures.
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" Chloride of Silver—Is one of the most important salts em-
ployed in photography ; it therefore demands especial attention.

hloride of Silver, whether on the paper, or in a precipitating

lass, is formed by a process of double decomposition. Common

. gnlt is Chlorine and Sodium (Chloride of Sodium). Nitrate of

Silver is Nitric Acid with Silver. By bringing solutions of these

salts together, the chlorine leaves the sodium and unites with the

silver, forming a white s&lt, insoluble in water, while the nitric

ncid unites with the sodium, forming a salt soluble in water.

Muriated Papers, as they are termed, are formed by producing
a chloride of silver on their surface, by washing the paper with
the solution of chloride of sodium (muriate of sodu, common salt),
or.any other chloride, and when ‘the paper is dry, with a solution
of nitrate of silver. )

It is a very instructive practice to prepare small quantities of
solutions of common salt and nitrate of silver of different strengths,
to cover slips of paper with them in various proportions, and
then to expose them altogether to similar solar radiations. A
curious varlety in the degrees of sensibility, ap@#in the intensity
of colour, will be detected, showing the impbrtance of a very
close attention to proportions, and also %ﬂw modes of manipu-
lating. . '

Diferent ways of appfffing the salts should be tried. In one
case apply first the nitrate of silver, and then the chloride
of sodium; in another reverse this order; in a third, apply 1st,
nitrate of silver, 2d, ehloride of sodium, 3d, nitrate of silver again.
Then try another experiment, commencing with the salt, then
nitrate of silver, then salt again, and lastly, nitrate of silver.

It is presumed ‘that the photographic amateur will perccive
that the object is to obtain papers, in which the chloride of silver
‘is mixed with ngore or less nitrate of silver, and decomposed. The
presence of nitrate of silver in excess with the chloride is impor-
tant ; this skould be studied. As a mcans by which the effect of
the nitrate may be observed, precipitate upon as.glass plate, some
chloride of silver, and allow it to dry, then drop upon one portion
of the plate, some of the solution of nitrate of silver, and expose
it to daylight. Tt will be found, that while all that portion over
which the solution has diffused itself darkens with facility ; but
very small change takes place over the parts which are covered
with the pure chloride of silver. '

- A knowledge of these preliminary but essential points having

m@btﬂined, the preparation of the paper should be proceeded
; and the following method is recommended :—

. Taking some flat deal boards, perfectly clean, pin upon.them,

by their four corners, the paper to be prepared ; observing the two
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sides of the paper, and selecting that side to receive ‘the prepara-
tion which presents the hardest and most uniform surface. Then,
dipping one of the spongé brushes into the solutiou of chloride of
sodium, a sufficient quantity is taken up by it to moisten the
surface of the paper without any hard rugbin ; and this is to be
applied with great regularity. The papers being “salted,” are
allowed to dry. A great number of these sheets may be prepared at
a time, and kept in a portfolio for use. To render these sensitive,
being pinned on the boards, or carefully laid upon folds of white
blotting paper, they are to be washed over with the nitrate of
silver, applied by means df a camel hair brush, observing the
instructions previously given as to the method of moving the
brush upon the paper. After the first wash is applied, the paper
is to be dried, and then subjected to a second application of the
silver solution. The second wash is applied for the purpose
of insuring that excess of
* the nitrate of silver mized
with the chloride, of which
we have been speaking.
Mr. Cooper, with a view
to the production of a uni-
form paper, recommended
that it be soaked for a con- = ]
siderable length of titne in )
the saline wash, and, after Fig. 30.
it is dried, that the shect should be dipped into the silver solution ;
while the operator moved over its surface a glass rod held in two
bent pieces ol glass, as in fig. 30 ; the object of which is to remove
the small air-bubbles which form on the surface of the paper, and
which protect it from the action of the fluid. This process, how-
ever well it may answer in preparing paper, is objectionable on
the score of economy, as the salts are greatly in excess of the
quantities actually required. .

It will be found that nearly every variety of paper exposed tn
the fuli action of the solar beams will pass through various shades
of brown, and become at last of a duep olive colour ; it must there-
fore be understood that the process of darkenirg is in all cases
stopped short of this point. Remembering this, it will be found
that very peculiar and often beautiful tints are produced by
varying the chloride used, and instead of common salt, emn-
ploying chloride of barium, or the hydro-chloride of ammonia.

Papers prepared with the chloride of sodium have, however,
been more extensively used than any others for positive pictures,
owing to the ease with which this material js always to be
procured; and for most purposes it answers as well as any
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oth:r, but it does not produce the mostssensitive photographic
surface. .

The proportions in which this salt has been used are cxceed-
ingly various; in general, the solutions have been made too
strong; but several chemists have recommended washes that are
as much too weak.

For different uses, solutions of various qualities should be
employed. It will be found advisable in practice to kecp papers
of three orders of sensitiveness prepared ; the proportions of salt
and silver for each being as follows :—

First.---Chloride of sodium, thirty grains to an ounce of water.

Nitrate of silver, one hundred and twenty grains to an ounce
of distilled water.

The paper is first soaked in the saline solution, and after being
carefully pressed between folds of blotting paper and dricd, it is
to be washed twice with the solution of silver, drying it by
a warm fire between cach washing. This paper is very liable to*
become brown in the dark. Although images may be obtained
in the camera obscura on this paper by about half-an-hour’s
exposure, they are never very distinet, and may be regarded as
rather curious than useful.

Second.—A less sensitive paper for copies of engravings—
botanical or entomological specimens, should have the following
proportions :—

Chloride of sodium, twenty-five grains to an ounce of water.

Nitrate of silver, one hundred grains to an ounce of distilled
water.

Third.—A yet more common sensitive paper, for copying lace-
work, feathers, patterns of watch-work, &ec., may be thus prepared
at less expense :—

Chloride of spdium, twenty grains to an ounce of water.

Nitrate of silver, sixty grains to an ounce of distilled water.

This paper keeps very well, and, if carefully prepared, may
alwags be depended upon for darkening equally. ,

To use these Papers.—The nitrated, the ammonia nitrated,
or the muriated papers being prepared, the amateur must now
endeavour to obtain photographic pictures.

He therefore takes his copying frame, he turns it face down,
and removes the back and cushion; he now places the object
which he desires to copy carefully on the glass. If the leaves of
plants, the under surfaces of the leaves are placed bthe glass,
and then the sensitive surface of the prepared she®of paper is
laid upon the leaves, the cushion placed on thid,.and the back
then "adjusted, and screwed down. If%em engraving is to be
copied, the back of the engraving is placed next the glass, so that
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the face of the print and the sensitive surface of the photographic
paper are in cofitact. Any objeet being thus arranged, the frame is
turned up and exposed to sunshine; the solar rays will thus fall
directly upon the exposed parts of the paper and darken it readily,
while they pass less freely through the objects which we wish to
copy, and hence the paper darkens by degrees proportional to the
interruptions offered by the different of the interposed
medium. After a little time, the exposed surface of the paper will
have acquired a fine chocolate or an olive-brown colour, and if we
then remove it from the frame, we shall find that we have obtained
a negative picture of the superposed ohject, lights being represented
by shadows, and shadows by lights. This negative picture has now
to be fized, or rendered permanent; a process described in the next
chapter. When the required permanence is given to the photo-
graph, it becomes to the photographer the plate from which any
nul_nbl:.cér of impressions can be taken in the manner already de-
seribed.



CHAPTER 1IV.
ON FIXING PHOTOGRAPHIC PICTURES,

TrE power of destroying the susoceptibility of a photographic
surface, to change by the further attion of light, when the
picturé is completed by its influence, is absolutely necessary for
the perfection of the art. Various plans have been suggested for
accomplishing this, which have been attended with very different
results ; few, if any, of the materials used producing the required
effect, and, at the same time, leaving the picture unimpaired.
The hyposulphite of soda is decidedly superior to any other
fixing material ; but it will be interesting to name a few other
preparations, which may be used with advantage in some instances,

The pictures formed on papers prepared with the nitrate
of silver only, may be rendered permanent by washing them in
perfectly pure distilled water. The water ‘must be quite free
from any chlorides, as these salts convert the nitrate of silver
into a chloride, attack the picture with considerable energy, and
soon destroy it, by converting the darkened silver itself slowly
into a chloride. Herschel remarks—*If the paper be prepared
with the simple nitrate, the water must be distilled, since the
smallest quantity of any muriatic salt present attacks the picture
impressed on such paper with singular energy, and speedily
obliterates it, gmless very dark. A solution containing only
a thousandth iParii of its weight of common salt suffices to
effect this in a few minutes in a picture of considerable strength.”

The great point to be aimed af, in fixing any of the sun-
pictures is the removal of all that portion of the preparation,
whatever it may be, which has not undergone change, without
disturbing those parts which have been, in the slightest degree,
altered by the chemical radiations. When a picture has been
obtained upon paper prepared with the nitrate of silver, or the
ammonio-nitrate of silver, the best mode of proceeding is to
wash it first with warm rain water, and then with a diluted
solution of ammonia : if the ammonia is too strang it dissolves
the oxide of silver, which in these processes ¥ formed in ther
fainter parts of the picture, and thus the more delicate portiong ™
are obliterated. .
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Photographs on the muriated papers afe not, however, so
easily fixed. Well soaking these in water dissolves out the
excess of nitrate of silver, and thus the sensibility is somewhat
diminished ; indeed, they may be considered as half fixed, and
in this state kept for a convenient opportunity of completing the

operation.
Chloride of sodium (common salt) was recommended by Mr.
Talbot as a fixing material, but it ia seldom successful.

1t may appear strange to many" the same material which
is used to give sensitiveness to the paper should be applied to
destroy its sensibility. This is easily explained: In the first
instance, it assists in the formation of the chloride of silver; in
the second, it dissolves out a large portion of that salt from the
paper, chloride of silver being soluble in strong solutions of chloride
of sodium. The picture being first washed in water, is to be
placed in the brine, and allewed to remain in if for some time;
then, being taken out, is to be.well washed in water, and slowly
dried. After fixing by this process, the white parts of the pho-
tograph are often changed to a pale blue—a tint which is not, in
some cases, at all unpleasant.

I have in my possession some pictures which have been pre-
pared more than fourteen years, which were then fixed with a strong
solution of salt, and subsequently washed with warm water. They
became slightly blue in the white portions at once, but otherwise
they are very permanent; and they have lost but little of their
original character.

The chloride of silver being soluble in amnionia, a solution of
that volatile alkali has been recommended for fixing photo-
graphs. The ammonia, however, attacks the oxide of silver,
which forms the darkened parts in some preparitions, and there is
great risk of its destroying the picture, or at least of impairing
1t considcrably. The only photographs on which I have used
ammonia with complete success are those preparcd with the phos-
phate of silver. Still ammonia affords a rcady means of partially
fixing a photograph, and thus preserving it until a more con-
venient period for giving it permanence.

The iodide of silver, which is readily formed by washing the
photograph with a solution of the iodide of potassium, ie scarcely
sepsitive to light; and this salt, used in the proportions of five
or six grains to four or five ounces of water, azwers tolerably
well where tranfers are not required.” It tinges &he white lights
.of the picture of:a pale yellow,—a colour whi¢h is extremely
active in absorbin® the chemical rays, and therefore this mode of
fixing is quite inapplicable where any eopies from the original
photograph are required. Bromide of potassium may be employed
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as a temporary fixi t, and for this purpose is recommended
by Mr. Talabroyt, an'{dg;:ogngantly employeg by many of the con-
tinental travelling photographers; since it will insure the impres-
sion from injury until an opportunity presents itself for giving the
final permanence to the picture. L

Of all the fixing agents, the hyposulphite of soda is decidedly
the best. This was first pointed out by Sir John Herschel, who
also recommended that.it should be used warm in some cases,
which was the plan adopted by MY, Fox Talbot in the improve-
ments of his calotype process.

To use the h phite of soda with, effect, there are several
precautions necessary. These precautions must be attended to
if we desire to give a picture any degree of durability. The fixing
process divides itself into several parts, all of which require close
attention.

First—All the free nitrate of silver must be dissolved out of
the paper by well washing. ‘

Second.—The photograph being next spread on a plane surface,
is to be washed over, on both sides, with a saturated solution of
the hyposulphite of soda.

Third—The picture must then be washed, by allowing a
small stream of water to flow over i, at the same timo dabbing it
with a piece of soft sponge, until the water passes off perfectly
tasteless. This operation should be repeated twice, or in parti-
cular cases, even three times.

The hyposulphite of soda has the property of dissolving a large
quantity of several of the salts of silver, but particularly of the
chloride, with which it combines, forming a. triple salt of an
exceedingly sweet taste. This salt is liable to spontancous de-
composition, accompanied with separation of silver,in the state of
sulphide ; hencythe necessity of freeing the paper, by washing,
from every trace of the hyposulphite of silver, the sulphide of silver
being of a dirty brown. 1t might appear that the use of warm
wattr would more effectually cleanse the paper; but it must on
1o oceasion be used in the first instance, as it often occasions the
immediate formation of the sulphide of silver. .

Some operators prefer leaving the picture in a bath of the
hyposulphite of soda for some time, and then removing the salt
by simple immersion in water, frequently changing it. Theo
advantages of this are said to be, that the surface of the paper is
not disturbed by any rubbing action, or by the mechanical actionX
of water flowing over the surface. For example, Mr. Cundell,
to whom we are much indebted for improvgments in tho calo-
type process, recommends the following “piode of manipula-
tion :— *
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The picture, or a8 many of them as there may be, is to be
soaked in warm water, but not warmer than may be borne hy
the finger; this water is to be changed once or twice, and the
pictures are then to be well drained, and ejther dried altogether,
or pressed in clean and dry blotting-paper, to prepare them to
imbibe a solution of the hyposulphite of soda, which may be
made by dissolving an ounce of that salt in a quart of water.
Having poured a little of the solution into a flat dish, the
pictures are to be introduced one by.one; daylight will not now
injure them: let them soak for two or three minutes, or even
longer, if strongly printed, turning and moving them ocecasion-
ally. The remaining unreduced salts of silver are thus thoroughly
removed by soaking in water and pressing in clean blotting-paper
alternately ; bub if time can be allowed, soaking in water alone
will have the effect in twelve or twenty-four hours, according to
the thickness of the paper. - It is essential to the success of the
fixing process, that the paper be in the first place thoroughly
penctrated by the hyposulphite, and the sensitive matter dissolved;
and next, that the hyposulphite compounds be effectually removed.
Unless these salts are completely washed out, they induce a
destructive change upon the picturc; they become opaque in the
tissue of the paper, and unfit it for the operation of being copied.
The objections to the soaking process are, that although we may,
by frequently changing the water, appear to dissolve out the
hyposulphite of silver, yet since the last water employed is
to be used for the purpose of removing some adhering salt
from the paper, and since the paper is taken from that water-and
dried, it must still contain a small—it may be infinitely small—
portion of the salt. However minute may be the quantity of
the hyposulphite which remains in the paper, it will go on
slowly but steadily working upon the photggraph, and under
the combined influences of light and air, evenfhally destroy it.

Much has been said and written about improving the tone of the
picture by the use of old hyposulphite of soda, and of the kypo-
sulphite 10 which chloride of silver has been dissolved. My own
cxperience, which is corroborated by that of many of the most
successful photographio artists in England and on the continent,
convinces me, that in aiming at peculiarity of tint by these
methods, the permanency of the photograph is injured. I have
pictures, produced by different artists, fixed after #his method,

. and scarcely one of them remains free from charge,

The object is to remove all the chloride or. iodide of silver;
and to secure thisyas much hyposulphite of soda should be un-
combined with chleride or iodide of silver, in' the solution as
possible. .
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It will now be understood that the hyposulphite of silver being
formed, it has to be dissolved out of the paper, the fibres of which
hold it with a strong capillary force. It is only by very lon
continued soaking, and in a succession of clean waters, that all
can be removed,—but the slight mechanical aid afforded by dabbing
the surface of the paper with a soft sponge well filled with water,
and allowing the water to stream off the paper, greatly acceler-
ates the removal of the salt; and when the paper ceases to taste
sweet, we may depend upon the permanence of the photograph.
Much has been said and written upon the permanence of photo-
graphic pictures, and much annoyance has been felt by the
purchasers of very fine photographic pictures, upon seeing them
fade out within a few months. Photographs need not of necessity
Jade,—where they do fade, blame rests with the photographer,
who has not bestowed the required care in giving them perma-
nence. If the streaming process, instead of the soaking one is
adopted, and if the pictures arc toned with gold instead of sulphur,
photographs are as permancnt as water colour drawings.



CHAPTER V.

THIE CALOTYPE.

EArLY in 1840, photographic pictures on paper were handed
about in the scientific circles of London and Paris, which were a
great advance upon anything which had been previously done.
These were the result of a newly discovered process by Mr.
Ienry Fox Talbot, and called by him THE CALOTYPE.

Mr. Talbot’s description of his process 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 appecarance of the
picture. Dissolve 100 grains of crystallized nitrate of silver in
six ounces of distilled water. Wash the paper with this solution
with a soft brush, on one side, and put & 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 spontancously in a dark room.
When dry, or nearly so, dip it into a solution of iodide of potassium,
containing 500 dtains of that salt dissolved in one pint of water,
and let it stay two or thrge minutes in the solution. Then dip
the paper into a vessel of water, dry it lightly with blotting-
paper, and finish drying it at a fire, which will not injure 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 todized paper, because it-has a uniform pale
yellow coating of iodide of silver. It is searcely,sensitive to
light, but nevertheless it ought to be kept in a portfoljo or
drawer until wanted for usc. 1t may be kept for any length of
time without spoiling or undergoing any change, if protected from
sunshine. When the paper is required for use, take s.shecet of
‘it, and wash it with a liquid prepared in the following manner :—

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

Make a saturated solution of crystallized gallic acid in cold
distilled water. The quantity dissolved is very small. Call this
solution B.

Mix together the liquids A and B irf equal volumes, but only



24 PRACTICE OF PHOTOGRAPHY.

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
1odized paper on thé side marked, and being allowed to remain
upon it for half-a-minuge, it must be dipped into water, and then
lightly dried with blotting-paper. This operation in particular
requires the total exclusion of daylight'; and although the paper
thus prepared has been found to keep for two or three months,
it is advisable to use it within a few hours, as it is often rendered
useless by spontaneous change in the dark. :

Paper thus prepared is exquisitely sensitive to light; an-ex-
posure of less than a second to diffused daylight being quite
sufficient to set up the process of change. If a piece of this
paper is partly covered, and the other exposed to daylight for the
briefest possible period of time, a very decided imgression will be
made. This impression is latent and invisible. If, however, 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 potassium, containing 100 grains
of that salt, dissolved in eight or ten ounces of water, after a minute
or two it is again dipped into water, and then fiflally dried.

Such was the description given g Mr. Fox Talbot in the
specification of his patent in 1841.

This photographer, during 1852, made the country a gift
of his patents, reserving only the right of a patentee over that
portion which indpdes the practice of taking portraits for sale.
(See the letters in the appendix.) More recently still it was
decided in a court of law, that the patentee’s claim to this
process as specified was good, but that it did not extend to the
collodion proeess, which he thought to claim ; thus, virtually, the
art of photography was freed from all the annoyances bf .patent
restrictions. ‘ ’

The first important improvement on the calotype %o
Mr. Cundell, who published the following process i
sophical Magazine for May, 1844 :—

1. To produce a calotype picture, there are ‘
cesses, all of which, except the third, must be fltfermed by
candle-light: they are all very simple, buf et>the same time,
they all require care and caution. The ﬁrﬁ,‘an_d not the least
important;, is— ' ’
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- 2. The Iodizing of the Paper.—Much depends upon the paper
selected for the purpose; it must be of a compact and uniform
texture, smooth and transparent, and of not less than medium
thickness. The best I have met with is a fine satin post paper,
made by “R. Turner, Chafford Mill.” Having selected a half-
sheet without flaw or water-mark, and free from even the minutest
black specks, the object is fo spread over its surface a perfectly
uniform coating of the iodide of silver, by the mutual decomposi-
tion of two salts, nitrate of silver and iodide of potassium. There
is a considerable latitude' in the degree of dilution in which these
salts may be used, and also in the manner and order of their
application ; but as the thickness and regularity of the coating
depend upon the solution of nitrate of silver, and upon the man-
ner in which it is applied, I think it ought by all means to
be applied first, before the surface of the paper is disturbed. I
use a solution of the strength of seventeen grains to the ounce
of distilled water.

3. The paper may be pinned by its two upper corners to a
clean dry board a little lurger than itself; and, holding this nearly
upright in the left hand, and commencing at the top, apply a
wash of the nitrate of silver thoroughly, evenly, and smoothly,
with a large soft brush, taking care that every part of the sur-
face be thoroughly wetted, and that nothing remain unabsorbed
in the nature of free or running solution. Let the paper now
hang loose from the board info the air to dry, and by using
several boards time will be saved. -

4. The nitrate of silvergspread upon the papér is now to be
saturated with iodine, by bringing it in contact with a solution
of the iodide of potassium : the iotline goes to the silver, and the
nitric acid to the potash.

5. Take a solution of the iodide of potassium of the strength
of 400 grains to a pint of water, to which it is an improvement,
analogous to that made by M. Claudet in the daguerreotype, to
add 100 grains of common salt. He found that the chloridated
jodide of silver is infinitely more sensitive than the simple iodide ;
ﬁ;\_&_'by_ this addition of common salt, a similar, though a less re-

makablay modification is obtained of the semsitive ¢empound.
Powr lution into a shallow flat-bottomed dish, sufficiently

»
large toZdfimit the paper, and let the bottom of the vessel be
cover epth of an eighth of an inch. The prepared side
of .thd ving been previously marked, is to be brought in
contact withe surface of the solution, and, as it is desirable to
keep the other’ fide.clean and dry, it will be found convenient,
before putting. it j#- the iodine, to fold upwards a narrow margin

along the two opposite edges. Holding by the upturned margin,
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the paper is to be gently drawn along the surface of the liquid
until its lower face be thoroughly wetted on every part; it will
become plastic, and in that state may be suffered to repose for a
few moments in contact with the liquid: it ought not, however,
to be exposed in the iodine dish for more than a minute
altogether, as the new compound, just formed upon the paper,
upon further exposure, would gradually be redissolved. The
paper is therefore to be removed, and, after dripping, it may be
placed upon any clean surface with the wet side uppermost until
about half dry, by which time the iodine solution will have
thoroughly pcnetrated the paper, and have found out and
saturated every particle of the silver, which it is quite indis-
pensable it should do, as the smallest portion of undecomposed
nitrate of silver would become a black stain in a subsequent part
of the process. o '

6. The paper is now covered with a coating of the iodide of
silver ; but it is also covered, and indeed saturated, with saltpetre
and the iodide of potassium, both of which it is indispensable
should be completely removed. To cffect the removal of these
salts, it is by no means sufficient to “dip the paper in water;”
neither is it a good plan to wash the paper with any considerable
motion, as the iodide of silver, having but little adhesion to it, is
apt to be washed off. But the margin of the paper being still
upturned, and the unprepared side of it kept dry, it will be found
that by setting it afloat on a dish of clean water, and allowing it
to remain for five or ten minutes, drawing it gently now and
then along the surface to assist in removing the soluble salts,
these will separate by their own gravity, and (the iodide of silver
being insoluble in water) nothing will remain upon the paper
but a beautifully perfect coating of the kind required.

7. The paper ig now to be dried: but, while wet, do not on
any account touch™r disturb the prepared surface with blotting-
paper, or with anything else. Let it merely be suspended in the
air; and, in the absence of a better expedient, it may be pinned
across a string by one of its corners. When dry, it may be
smoothed by pressure. It is now “iodized”’ and ready for use,
and in this state it will keep for any length of time if protected
from the light. The second process is that of exciting or

8. Preparing the Paper for the Camera,—For this purpose
are required the two solutions described by Mr. Talbot; namely,
a satyrated solution of crystallized gallic acid in cold distilled
water, and a solution of the nitrate of silver of the strength of
fifty grains to the ounce of distilled water, to which is added one-
sixth part of its volume of glacial acetic acid. For many
purposes these solutions’are unnecessarily strong, and, unless
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skilfully handled, they are apt to stain or brown the paper::
where extreme sensitiveness, therefore, is not required,'they may
with advantage be diluted to half the strength, in which state
they are more manageable and nearly as effective. .The gallio
acid solution will not keep for more than a few days, and only a
small quantity, therefore, should be prepared at a time. on
these solutions are about to be applied to the iodized paper, they
are to be mixed together, in equal volumes, by means of a
graduated drachm tube. This mixture is called “the gallo-
nitrate of silver.” As it speedily changes, and will net keep
for more than a few minutes, it must be used without delay, and
it o;lght not to be prepared until the operator is quite ready to
a it.

pgy The application of this “gallo-nitrate’’ to the paper is a
matter of some nicety. It will be found best to apply it in the’
following manner :—Pour out the solution upon a clean slab of
plate-glass, diffusing it over the surfuce to a size eorresponding
to that of the paper. Holding the paper by a narrow upturned
margin, the sensitive side is to be applied to the liquid upon the
slab, and brought in contact with it by passing the fingers gently
over the back of the paper, which must not be touched with the
solution.

10. As soon as the paper is wetted with the gallo-nitrate, it
ought instantly to be removed into a dish of water; five or ten
seconds at the most is as long as it is safe at this stage to leave
the paper to be acted upon by the gallo-nitrate; in that space
of time it absorbs sufficient to render it exquisitely scnsitive.
The cxcess of gallo-nitrate must immediately be washed oft' by
drawing the paper gently several times under the surface of
water, which must be perfectly clean; and being thus washed,
it is finished by drawing it through fresh water, two or three
times. It is now to be dried in the dark, in the manner
described in § 7 ; and, when surface-dry, it may either be placed,
while still damp, in the camera, or in a portfolio among blotéing-
paper, for use. If properly prepared, it will keep perfectly well
for four-and-twenty hours at lcast, preserving all its whiteness
and scnsibility. :

11. The light of a single candle will not injure the paper at
a moderate distance ; but the less the paper, or the exciting solu-
tion, is exposed, even to a feeble candle-light, the better ~Common
river or spring water answers perfectly to wash the paper,
distilled water being required only for the silvér solutions.

Stains of “ gallo-nitrate,” while recent, maytbe removed from
the fingers by a little strong ammonia, or by the cyanide of
potassium, :
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The third process is that of .

12. The Exposure in the Camers Obscura, for which, as the
operator must be guided by his own judgment, few directions can
be given, and few are required. He must choose or design .his
own subject ; he must determine upon the aperture to be used, and
jud%:a of the time required, which will vary from a few seconds
to three or four minutes. The subject ought, if possible, to have
a strong and decided effect ; but extreme lights, or light-coloured
bodies, in masses, are by all means to be avoided. When the
paper is taken from the camera, very little trace, or more commonly
no trace whatever, of a picture is visible until it has been sub-
jected to the fourth process, which is .

13. The Bringing-out of the Picture; this is effocted by
again applying the “ gallo-nitrate ” in the manner directed in
§ 9. As soon as the paper is wetted all over, unless the picture
appear immediately, it is to be exposed to the radiant heat from
an iron or any similar body, held within an inch or two by an
assistant. It ought to be held vertically, as well as the paper;
and the latter ought to be-moved, so as to prevent any one part
of it becoming dry before the rest.

As soon as tho picture is sufficiently brought out, wash it
immediately in clean water to remove the gallo-nitrate, as
directed in § 10; it may then be placed in a dish by itself, under
water, until you are ready to fit it. The most perfect pictures
are those which ‘come out’ before any part of the paper be-
comes dry, which they will do if sufficiently impressed in the
camera. If the paper be allowed to dry before washing off the
gallo-nitrate, the lights sink and become opaque ; and if exposed
in the dry state to heat, the paper will darken; the drying,
thercfore, ought to be retarded, by wetting the back of the paper,
or the picture mayi)e brought out by the vapour from hot water,
or, what is better, & horizontal jet of steam. The fifth and last
process is ¢

14. The Fixing of the Picture, which is accomplished by re-
moving the sensitive matter from the paper as already described.

15. Printing Process.—The picture being thus fiked, it
has merely to be dried and smoothed, when it will undergo no
further change. It is, however, a negative picture, and if jt have
cost some trouble to produce it, that trouble ought not to be
grudged, considering that you are now possessed of ‘a matrix
which is capable of yielding a vast number of beautiful impres-
sions.

The manner of obtaining these impressions has been already
described, but there are so many different modes of procceding,
that it may not be out of place to notice briefly the best processes®
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recommended. Photography is indebted to Dr. Alfred Taylor
for the following. His solution is made by dissolving one part of
pitrate of silver in twelve of distilled water, and gradually
adding strong liquid ammonia until the precipitate at first pro-
duced is at le Just redissolved.

Some paper is to be met with, confaining traces of bleach-
ing chlorides, which does not require any previous preparation ;
but in general it will be found necessary to prepare the paper by
slightly impregnating it with a minute quantity of common salt.
This may be done by dipping it in a solution in which the salt
can barely be tasted, or of the strength of from -thirty to forty
grains to a pint of water. The paper, after being pressed in clean
blotting-paper, has merely to be dried and smoothed, when it will
be fit for use.

The ammonio-nitrate of silver is applied to the paper in the
manner described in § 3; and, when perfectly dry, the negative
picture to be copied is to be applied to it, with its face in contact
with the sensitive side. The back of the negative picture being
uppermost, they are to be pressed into close contact by means of
a plate of glass; and thus secured, they are to be exposed to the
light of the sun and sky. The exposed parts of the sensitive paper
will speedily change to lilac, slate-blue, deepening towards black ;
and the light, gradually penetrating through the semi-trans-
parent negative picture, will it;print upon the sensitive paper
beneuth a positive impression. The negative picture, or matrix,
being slightly tacked to the sensitive paper by two merc par-
ticles of wafer, the progress of the operation may from time
to time be observed, and stopped at the moment when the picture
is finished.

It ought then, as soon as possible, to be soaked in warm water,
and fixed in the manner described.

In theso pictures therc is a curious and beautiful variety in
the tints of colour they will occasionally assume, varying from a
rich golden orange to purple and black. This effect depends in a
great degree upon the paper itsclf; but it is modified considerably
by the strength of the hyposulphite, the length of the time
exposed to it, by the capacity of the paper to imbibe it, and partly,
perhaps, by the nature of the light. Warm sepia-coloured
pictures may generally be obtaineg by drying the paper, by
pressure, and making it imbibe the hyposglphite supplied in
liberal quantity, carefully removing it by subséquent washing.

The paper of “I. Whatman, Turkey Mill,”” seems to give
pictures of the finest colour, and, upon the whole, to answer best
for the purpose of positive photographs. 4 :

If the chemical agents employed be pure,” the operator, who
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in view the intention of each separabe process, and either
adopting the manipulation recommended, or improving upon it
from his own regources, may rely with confidence upon a satis-
factory result.

This calotype paper is so exeeedingly sensitive to the influence
of light, that very beautiful photographic copies of lace, feathers,
leaves, and such like articles, may be made by the light of a
common coal-gas flame, or an Argand lamp. The mode of pro-
ceeding is precisely that described for obtaining the ordinary
photographic drawi l:iy daylight, only substituting the calotype
paper, which shouldﬁ amp, for the common photographic.

en exposing the prepared paper to the light, it should be
held about four or five 1nches from the flame, and the time
required will be about three minutes.

But little remains to be added to this very clear and satisfac-
tory description of the calotype g8,—t0 which, indeed, is
mainly due the perfection to which it has arrived both at home
and abroad.

There are, however, a few modifications which must be noticed,
as tending to simplify the details in some cases, and to improve
the general effects in others. In the main, however, it will be
found that Mr. Cundell’s process of manipulation is as good as
any that can bo adopted: and that gentleman certainly merits
the thanks of all photographers.

Many modifications of Mr. Talbot's mode of manipulating have
been introduced with very variable advantages. I have, however,
found that nearly every variety of paper requires some peculiar
method to excite ib maximum degree of scnsibility. A few
of the published meth®ls will be noticed in the next chapter as,
under different cirqgmstances, they may prove useful.

A good negative picture being obtained, it is important to give
it as much i{ransparency as possible, so that the positive copy
from it may possess sharpness of outline, and graduated tonces
This is best effected by waxing the negative. To do this, place
the negative photograph on a metal plate, which has been heated
by some convenient method, then rub pure white wax on the face
of it until the paper is saturated, then remove the excess of wax
by means of bibulous paper.



CHAPTER VI

MODIFIED FORMS OF THE CALOTYPE PROCESS.

Vanrous methods have been, from timé to time, suggested for
increasing the sensibility of the calotype paper, and facilitating
its use. A few of these must be named.

Mr. Robert Bingham recommends the following process :—
Apply to paper a solution of nitrate of silver, containing 100
grains of that salt to one ounce of distilled water; when nearly,
but not quite dry, dip it into a solution of iodide of potassium, of
the strength of twenty-five grains of the salt to one ounce of dis-
tilled water, drain it, wash 1it, and then allow it to dg. Now
brush it over with aceto-nitrate of silver, made by dissolving
{ifty grains of nitrate of silver in one ounce of distilled water, to
which is added one-sixth its volume of strong acetic acid. Dry
it with bibulous paper, and it is now ready for receiving the
image. When the impression has been received, it must be
washed witl a saturated solution of gallic acid, and exposed to a
stcam heat, a jet of ‘steam from the spout of a tea-kettle, or any
~onvenient vessel. The image will be gradually brought out, and
may be fixed with hyposulphite of soda. It will be observed
that in this process the solutions of nitra gilver and of gallic
aewd are not mired before application e paper, as in Mr.
l'albot’s process.

Mr. Channing, of Boston, very much simplified the calotype
iwncess.  He directs that the paper should be first evashed over
vitt Jixty grains of crystallized nitrate of silver, dissolved in one
cunce of distilled water, and when dry, with a solution of ten
grams of the iodide of potassium in one ounce of water : it is then
tv be washed with water, and dried between folds of blotting-
psi . he sensibility of the paper is correctly said to be much im-
proved by combining a little chloride of rodium with the iodide
of potassium : five grains of the latter salt, and rather less than
this of*the former, in an ounce of water, may be employed
advantagébuisly.

To use this paper of Mr. Channing’s, where time is an object,
it is necessary to wash it immediately bpfore it is placed in the
camera obscura, with a weak solution of nitrate of silver, to
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which a drop or two only of gallic acid has been added. The
picture is subsequently developed by the gallo-nitrate, of silver, as
already described.

Blanquart Everard, Sagnez, and some others, have recommended
that in the preparation of the highly sensitive photographic papers
no brushes should be employed. They pour the solutions upon a
perfectly flat piece of glass, and the paper is then carefully drawn
over it, and if necessary, pressed closer by another plate of
glass. This is, however, an unnecessary refinement; if ordinary
care is taken with the processes alrcady described, nothing can be
more satisfactory than the result.

A plan of iodizing paper has been proposed by Mr. Jordan,
which offers many advantages, and is consequently frequently
adopted. Iodide of glver is precipitated from the solution of the
nitrate by iodide of potassium, and this precipitate being slightly
washed, is redissolved in a strong solution of the latter salt.
"This solution is applied to the paper, and the paper allowed to
dry; after this it is placed face downwards upon some clean
water ; the iodide of potassium is removed by this, and a pure
iodide of silver left on the paper.

If the paper carefully and properly iodized is washed with a
very dilute solution of the gallo-nitrate of silver,—that is to say,
a solution composed of ten grains of nitrate of silver to one
fluid ounce of distilled water is added to another ounce of
distilled water with ten drops of a concentrated solution of
gallic acid, it will keep for threc weeks or a month. It may
be used dry in the camera, and afterwards developed with the
gallo-nitrate in the usual manner. Jt will, however, require
an _exposure in the gllaera of from ten to twenty minutes, and
is, "therefore, only 1 for still objects; but for buildings,

landacapes, foliage, he like, nothing can be more useful.
Le Gray recomm¥ends as a highly sensitive paper for portraits
the following :— B
Distilled water, . . . . . 6,200 grains, ’
Jodide of potassium, . . . . 3 »
Cyanide of potassiwwm, . . . . 30
Ffuoride of potassium, .. 1,

Papers are washed with this, and then with his strong solution
of aceto-nitrate of silver, which is described in the section devoted
to the wax paper process. :

M. A. Martin, who js aided by the Fmperial Academy of
Sciences of Vieuna in his endeavours to improve the photo-
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graphic processes, and render them available to the purposes

of art, has published the following #s the best proportions in

which the solutions should be made, and the order of their

application. :
For the negative picture—

First. Iodide of potassium,. . . "0z,
Distilled water, . . . 10 fluid oz.
Concentrated solution of cyanide} 7 drops.

of potassium,
Second. Nitrate ofsilver, . . . 7 drachms.
Distilled water, . . .10 flud oz.
Strong acetic acid, . . . 2drachms, .
Third. A concentrated solution of gallic acidy, .
Fourth. Good spirits of wine. R

Fifth. Hyposulphite of soda, . .
i water, . . . 10 fluid o

For the positive pictures—
First. Chloride of sodium, . . . 168 grains.

Distilled water, . . . . 100z

Second. Nitrate of silver, . . . . 1 oz.
Distilled water, . . . . 10 0z.

Third. Hyposulphite of soda, . . . 1loz
Distilled water, . . . . 40oz.

« Nitrate of silver thirty grains, dissolved in half an ounce of dis-
tilled water, to be poured into the solution, in a small stream,
while it is constantly stirred with a glass red.

M. Martin particularly recommends the application of %z
iodine salt first to the paper, drying this, then applying -
argentine solution, and drying rapidly. I have urged,the necessity
of this on several occasions ; the advantages are, that the jodide
of silver is left on the very surface of the paper ready for the in-
fluence of the slightest chemical radiation.

The productions of M. Flacheron excited much interest, and
the processes by which these were obtained in the Kternal
City were eagerly sought for by photographic amateurs, Mr.
Thomas published the calotype process by .which the photo-
graphers of Rome produce their best effects ; and as being useful
n s:ot climates, a sufficient portion of thjﬂmum'ntion is
retained im‘these pages. ;

“1at. Stlect old and thin English paper—TI prefer Whatmanu's;
cut it in such a manner that the sheef shall be the sixteenth of
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an inch smaller than the glass of ‘the paper-holder on every side,
;r;i;ﬁeave two ends at dingonal corniera’ to the sheet by which to
e it. )

«9d, Prepare the following solution :—

“Saturated solution of iodide of potassium 2} fluid drachms :
pure iodide nine grains: dissolve.

“Then add, distilled water 11} ounces, iodide of potassium
four drachms, bromide of potassium ten grains, and mix. Now,
filter this solution into 2 shallow poreelain vessel somewhat larger
than the sheet of paper to be prepared. Take a piece by the two
diagonal ends, and gently place the end of the marked side
nearest to you, upon the surface of the: hath; then carefully
incline the surface of the sheet to the liquid, and allow it to rest
two minutes; if French paper, one minute, or until the back of
the paper (not wetted) becomes tinted uniformly by the action of
the dark-coloured solution. Raise it up by means of the two
ends occasionally, in order to chase away any air-bubbles, which
would be indicated by white spots on the back, showing that the
solution in these parts has not been absorbed. Hold the paper
by one of the ends for a minute or so, in order that the super-
Hluous moisture may run off, then hang up to dry, by pinning the
one end to a string run across a room, and let the excess drop off
at the diagonal corner. When dry the paper is ready for use, and
quite tinted with iodine on both sides. It will keep any length
of time, and is much improved by age.

“8d. I will presume that four sheets are to be excited for the
camera, and that the operator has two double paper-holders, made
without a wooden partition, tho interior capacity of which is
sufficiently large to admit of three glasses, all moveable. The
third, as will be seen, is to prevent the two pieces of excited paper
coming in contact with each other.

¢ Prepare the following solution :—

“ Take nitrate of silver 23 drachms; acetic acid 4} drachms;
distilled water 84 ounces : mix and dissolve.

“ Now take four of the glasses of the paper-holders perfoctly
clean, and place each upon a piece of common blotting-paper to
absorb any little excess of liquid. Pour about 1} drachm, ar
vather more of the solution just prepared, into a small glass
funnel, in which a filter of white bibulous paper has geen
placed, and let the solution filter drop by drop upon glass Nor
1, until about 1} drachm has been filtered in detached dropd)
regularipgaaced upon its surface: then, with a slip of paper,
cause tI™iquid to be diffused over the whole surface of the

. gxlass Take a piece of prepared paper, and place it marked,
4 #ide downwards, upon a giggs just prepared, beginning at- the end
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nearest you, and thus chasing out ‘the air. Draw it up once or
twice by its two diagonal corners; allow it to.rest, and prepare
glass No. 2 in a similar manner. Now look at glass No. 1, and
it will be perceived that the violet tint of the paper has become
mottled with patches of white, which gradually spread, and in a
few seconds the paper resumes its original whiteness, which is an
indication that it 18 ready for the camera. It will be found to
adhere firmly to the glass. Do not remove it ; but hold the glass
up to allow the excess of fluid to run off at one corner. It must
not be touched with blotting-paper, but replaced flat on the table.
Serve Nos. 2, 3, and ‘4, in like manner. Take four pieces of
common white paper, not too much sized, free from iron spots,
and cut a trifle smaller than the prepared sheet; soak them in
distilled water ; draw out one piece, hold it up by the fingers to
drain off superfluous moisture, and place it gently upon the back of
the prepared paper. With another piece of glass kept for the
purpose, having the edge rounded, and large enough to act uni-
formly upon the paper, scrape off gently the excess of liquid,
beginning at the top of the sheet, and removing with the rounded
edge of the scraper the liquid to one of the corners. Repeat this
operation twice. Both the excited and superimposed paper are
fixed to the glass. Two glasses and papers being thus prepared,
take the clean glass No. 5, and place upon No. 1: press gently:
the moist paper will cause it to adhere. Take up the two glasses
thus affixed and place them upon glass No. 2, in such a manner
that the supernumerary glass No. 5 shall be in the centre. The
whole will form a compact body, and having polished the
surfaces, and wiped the edges, may at once be put in the paper-
holders. * * *

“4¢th. With a Ross’s, Chevalier's, or Lerebours’ single lens, three
inches diameter, and half an inch diaphragm, the object to be
copied, well lighted by the sun, the paper will require from four
to six minutes’ exposure. .

*5th, Tako out the three glasses, which will still firmly adhere,
separate them gently, and remove the piece of moistened paper,
which must not be used again. Now lift up the prepared paper
by one corner.to the extent of half the glass,’and pour into the
ceritre about one drachm of a saturated solution of gallic acid,
which will immediately diffuse itself. Raise dlso the other corner
to facilitate its extension ; and serve the others in like mauner.
The image takes generally from ten to twenty minutes to deve-
lop. Hold up ‘the glass to a candle to watch its gntensity.
‘When sufficiently developed remove the negnﬁve from a:e glass.

Y hours, dry with
y

Wash it in two or three waters fi G
blotting-paper, and immerse each ﬂte for ten minutes
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N
fin @ bath of bromide of potassium in solution: then wash and
ry.

“The iodide may be removed by means of hyposulphite of soda
in the usual way, twelve months afterwards, or when convenient.”
“If,” says Mr. Thomas, “ the process has been carefully couducted,
four beautiful negatives must be the result. I was ten days
working incessantly at Pompeii, and scarcely ever knew what
a failure was.”

Mr. Muller, a gentleman who has been practising photography
with great success at Patna, in the East Indies, has communi-
cated his process to me, which is as follows :—

A solution of hydriodate of iron is made in the proportions of
ei%ht or ten grains of iodide of iron to one ounce of water; this
solution is prepared in the ordinary way, with iodine, iron turn-
ings, and water. The ordinary paper employed in phetography
is washed on one side with a solution of nitrate of lead (fifteen
grains of the salt to one ounce of water) ; when dry, this paper is
iodized either by immersing it completely in the solution of the
hydriodate of iron, or by Hoating the leaded surface on the solu-
tion. It is removed after a minute or two, and lightly dried with
blotting-paper. The paper now contains iodide of lead and proto-
nitrate of iron: while still moist it is rendered sensitive by a
solution of nitrate of silver (100 grains .to the ounce of water)
and placed in the camera. After the ordinary exposure it may be
removed to a dark room ; if the image is not already developed, it
will be found speedily to appear in great sharpness without any
Jurther application. 1t may then be fixed with the hyposulphite
of soda in the usual manner. :

In Decembcr, 1852, Sir John Herschel communicated to the
pages of the Atheneum a letter from his brother-in-law, Mr.
Stewart, a residenflat Pau, in the Pyrenees. 1ln this he states,
that, at the suggestion of, Professor Regnault, he was induced to
adopt a process of manipulation which gave some charming results,
and avhich he thns describes :—

“ The following observations are confined to negative paper pro-
cesses divisible into two—the wet and the dry. The solutions I
employ for both these processes are identical, and are as foHows:—

¢ Solution of iodide of potassium, of the strength of five parts
of iodide to 100 of pure water. .

“Solution of aceto-nitrate of silver, in the following proportions:
—fifteen parts of nitrate of silver, twenty parts of glacial acetic
acid, ang: 150 parts of distilled water.

“ Solution of gallic acid for developing—a saturated solution.

“ Solution of hyposulpbite of soda, of the strength of one part of
the salt to from six to eight parts of water.
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“ For both the wet and dry process I iodize my paper as follows ¢ -
—In a tray containing the above solutiou I plunge, one by one,
as many sheets of paper (bwenty, thirty, fifty, &c.) as are likely
to be required for some time. This is done in two or throe
minutes. I then roll up loosely the whole bundle of sheets while
in the bath; and picking up the roll by the ends, drop it into a
c{]indrioal glass vessel with a foot to it; and pour the solution
therein (enough to cover the roll completely); in case it should
float up above the surface of the solution, a little piece of glass
may be pushed down to rest across the roll of paper and prevent
its rising. The vessel with the roll of paper is pldced under the
receiver of an air-pump and the air exhausted; this is accom-
plished in a very few minutes, and the paper may be left five or
six minutes in the vacuum. Should the glass be too high (the
paper being in large sheets) to be inserted under the pneumatic
pump-receiver, a stiff lid lined with India-rubber, with a valve in
the centre communicating by axtube with a common direct-action
air-pump, may be employed with equal success. After the paper
is thus soaked in vacuo it is removed, and the roll dropped back
into the tray with the solution, and thus sheet by sheet picked
off and hung up to dry, when, as with all other iodized paper, it
will keep for an indefinite time.

¢ I canmot say that 1 fully understand the rationale of the action
of the air-pump, but several valuable advantages are obtained by
its use :—1st, The paper is thoroughly iodized, and with an equa-
lity throughout that no amount of soaking procures, for no two-
sheets of paper are alike, or even one perfect throughout in
texture, and air-bulbs are impossible. 2d, The operation is
accomplished in a quarter of an hour, which generally occupies
one, two, or more hours. 3d, To this do I chiefly attribute the
fact that my paper is never solarized even in the brightest sun;
and that it will bear whatever amount of cxposure is necessary
for the deepest and most impenetrable shadows in tlle view with-
out injury to the bright light.” *

“ Wet Process.—To begin with the wet process. Having pre-
pared the above solution of aceto-nitrate of silver, float a sheet of
the iodized paper upon the surface of this sensitive bath, leaving
it there for about ten minutes. During this interval, having
placed the glass or slate of your slider quite level, dip a sheet of
thick clean white printing (unsized) paper in water, and lay it on
the glass or slate as a wet lining to receive the sensitive sheet.
An expert manipulator may then, removing the sensitive sheet
from the bath, -extend its sensitive side uppgrmost on this wct
paper lining, without allowing any air-bubbles to intervene; but
it is difficult: and a very simple und most effectual mode of
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avoiding air-globules, particularly in handling very large sheets,
is as follows :—Pour a thin layer of water (just sufficient not to
flow over the sides) upon the lining paper after you have extended
it on your glass or slate, and then lay down your sensitive paper
gently, and by degrecs, and floating, as it were, on this layer of
water, and when extended take the glass and papers between the
finger and thumb by an upper corner, to prevent their slipping ;
tilt it gently to allow the interposed water to flow off by the
bottom, which will leave the two sheets adhering closely and per-
fectly, without the slightest chance of air-bubbles; it may then
be left for a minute or two standing upright in the same position,
to allow every drop of water to escape; so that when laid flag
again, or placed in the slider, none may return back again and
stain the paper. Of course the sensitive side of the sheet is thus
left exposed to the uninterrupted action of the lens, no protecting
plate of glass being interposed; and even in this dry and warm
climate, I find the humidity and the attendant sensitivencss pre-
served for a couple of hours.

“ Dry Process,—In preparing sheets for use when dry for tra-
velling, &c., I have discarded the use of previously waxed paper,
thus getting rid of a troublesome operation, and proceed as fol-
lows :—Taking a sheet of my iodized paper, in place of floating
it (as for the wet process) on the sensitive bath, I plunge it fairly
into the bath, where it is left to soak for five or six minutes;
then removing it, wash it for about twenty minutes in a bath,
or even two of distilled water, to remove the excess of nitrate of
silver, and then hang it up to dry (in lieu of drying it with blot-
ting-paper). Paper thus prepared possesses a greater degree of
sensitiveness than waxed paper, and prescrves its sensitiveness,
not so long as waxed paper, but sufficiently long for all practical
purposes, say thirfy hours, and even more. The English manu-
factured paper is fur superior for this purpose to the French.
To develop these views a few drops of nitrate of silver are re-
quirdd in the gallic acid bath, and they are finally fixed and waxed
as usual.”

It will be apparent to the careful reader, that the processes
given, are in all essential particulars the same. To a few simple
alterations in the manipulatory details are due the variations
in sensibility, and in the general effect of the resulting.picture.

The main principles are :—

1st. 'To iodizc the paper—that is, to secure a uniform coating
‘of iodide of silver over cvery part of the surfacé of the paper, and
an entire absence of either the alkaline salt or the metallic nitrate.
% 2d. To have an excess of nitrate of silver spread over the

+lodide a short time previously to using the papet; and if a high
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degree of sensibility is required, the combination of such an
organic decomposing agent as gallic acid.

In all the photographs obtained by this process, the impres-
sions from green leaves are very imperfect. This is only to be
obviated by adopting the advice of Herschel, and substituting
the bromide for the iodide of silver. The following remarks are
so much to the point, that I have transferred them from the
Journal of the Photographic Society :—

“T have read,” says Sir J. F. W. Herschel, “ with considerable
interest the remarks of Sir W. J. Newton, On Photography in its
Artistic view, &c., communicated to the Photographic Society,
and by them printed in the Journal of their Society (No. 1).
These remarks are in perfect consonance with my own impres-
sions as to the absence, in the very best photographic landscape
I have seen, of a true artistic representation of the relative in-
tensities of light and shade, the consequence of which is usually
a most painful want of keeping ;—a struggle to come forward of
parts which nature suppresses, and a want of working out, in
featurcs which, to the eye, are palpably distinct.

“Sir W. J. Newton strikes with the true eye of the painter
on the more prominent evil of the whole case; he says, ¢ Won-
derful as the powers of the camcra are, we have not yet at-
tained that degree of perfection as to represent faithfully the
effect of colours, and consequently of light and shade. For in-
stance, a bright red or yellow, which would act as a light in
nature, is always represented as a dark in the camera, and the
same with green. Blue, on the contrary, is always lighter.
Hence the impossibility of representing the true effect of nature,
or of a picture, by means of photography.

“No one can have viewed the cxquisite pictures of M. Reg-
nault or Mr. Stewart, without feeling that vegetation is unduly
Dlack and wanting in artistic production. No one who has
studied colours, not as an artist, but as a photologdst, ean for a
moment be ignorant of its cause. The red and yellow raysp and:
especially the former, which form so large a portion of vegetable
greens, are suppressed. They affect not the materials at present
used in the photographic art in its highest development.

“One word suffices for' the key of the difficulty—Iopixe. It
is to the practically exclusive use of this element that the whole
evil complained of (most justly) is attributable. I have shown
(see my papers, Phil, Trans., 1840, 1842, Articles 129, 217, and
‘On the Action of the Rays of the Solar Spectrum on the Da-
guerreotype plate, Lond., Ed., and Dubl. Phil. Journal, 1843,
Art. xix.) that ipdized silver is insensible, or nearly so, to the
red and orange rays—that its range of sensibility begins, with
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astonishing abruptness, beyond the medium yellow and within
the blue region—is powerful at the indigo, and extends far into
rays which have abrolutely no effect in producing vision. No
wonder then that iodine produces pictures unsatisfactory to the
artistic eye. Jodine then must be thrown overboard or limited
in its use, coute qui coute (and the sacrifice is a formidable one),
if photography shall ever satisfy the desires of the artists.

“What then are we to have recourse to? BRrOMINE. A new
photography has to be created, of which bromine is the basis.
This 1 have proved in my experiments on this substance (Fhil.
Trans., 1840, Art. 77; also Art. xix. Lond., Ed., &c., Journal,
above cited). The action of every luminous ray, so far as can
be traced, is equable throughout the spectrum; but the rays
beyond the luminous ones act powerf(ully, and these MmUsT be eli-
minated. A glass screen, with a very slight yellow tinge applied
close to the focal picture, or, still better, a glass cell, with opti-
cally true_surtaces, containing a weak solution of sulphate of
quinine, ..cording to the recent results of Prof. Stokes, will
eflfectually cut off' these, and reduce the action of the rays within
vhe limits which art recognizes. I believe M. Beequerel has used
the latter liquid with a similar view. I will only add, that it
were much to be wished that artists would study the spectrum
and its habitudes in relation to their pigments.”

Improvements in Calotype by Mr. Talbot,—These improve-
ments consist of the following particulars, constituting that
gentleman’s second patent claim.

1. Removing the yellowish tint which is occasioned by the
iodide of silver, 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 und dried.

Although this has been included by Mr. Talbot in his specifi-
cation, he had clearly no claim to it, since, in February, 1840, Sir
Jobn Herschel published, in his Memoir “On the Chemical
Action of the Rays of the Solar Spectrum,” a process of fixing
with the /ot hyposulphite of xoda.

After undergoing the operation of fixing, the picture is placed
upon & hot iron, and wax melted into the pores of the paper to
increase its {ransparency. e

2. The calotype paper is rendered more sensitive by placing a
warm iron behind in the camera whilst the light is acting

~4pon it. .
w& The preparation of io-gallic paper, which is simply washing
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a sheet of iodized paper with gallic acid. In this state it will
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 washed with a mixture of twenty-six parts
of a saturated solution of gallic acid to one part of the solution of
nitrate of silver ordinarily used. It can then be dried without
fear of spoiling, may be kept a little time, and used without
further preparation.

5. The improvement of photographic drawings by exposing
them twice the usual time to the action of sun-light. The shadows
are thus rendered too dark, and the lights are not sufficiently
white. The drawing is then washed, and plunged into a bath of
iodide of potassium, 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 brighter, and its lights assume a pale yellow
tint. After this, it is washed, and immersed in a hot bath of
hyposulphite of soda until the pale yellow tint is removed, and
the lights remain quite white. The pictures thus finisued 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 magnitied images of them, by means of
lenses, upon calotype paper.

8. Photographic printing. A few pages of lctter-press are
printed on one side only of a sheet of paper, which is waxed
if thought 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 ce-
menting the separate letters in their proper order along the
lines. A negative 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 farge
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 farmation of positive
drawings from the negative copy, and fixing. °

These claims, taken from the specifieation as published in the
Repertory of Patent Invertions, are preserved in their original
form, for the parpose of showing how much that is now fully
accomplished was the result of Mr. Talbot’s discoveries.



CHAPTER VIIL
ALBUMEN AND GELATINE ON PAPER.

THE use of organic matter in facilitating the change of silver
salts very early engaged the attention of Sir John Herschel, and
following his suggestions, various organic bodics have been em-
Eloyed, and especially albumen and gelatine. Many of the
‘rench photographers have employed isinglass with very con-
siderable apparent advantage, and amongst these M. Gustave Le
Gray has been especially successful. For negative paper he
directs that three hundred grains of isinglass shall be dissolved,
by means of a water bath, in one pint and three-quarters of
distilled water. o this solution while warm is added—

Jodide of Potassium, . . 400 grains.
Bromide of Potassium, . . 120
Chloride of Sodinm, . 48

‘When these salts are well dissolved, and the solution filtered, it
is to be put still warm in a large dish. Into this plunge your
paper completely, leaf by leaf, one on the other, taking care to
prevent air-bubbles from adhering to the paper. Put about 20
leaves at a time into the dish, then turn the whole, those at the
top to the bottom, then take them out one by one, and hang
them by one coder, with a pin bent like the letter S, to dry
spontaneously.

When huhg up, attach to the opposite ggrner a small piece of
bibulous paper, which will facilitate the drying.

When the paper is dry cut it the size fequired, and preserve
it in a portfolio for use; this paper may be made in the day-time,
as it is not sensitive to light in this state.

The bromide does not, in this case, act as an accelerator, as it
does on the silver plates of the daguerrcotype, because, instead
of quickening, it retards the operation a little ; its action is to pre-
serye from the gallic acid the white of the papes, which would
blacken more rapidly if you employed the iodide of potassium alone.
; Second Operation.—Prepare, by the light of a taper, the fol-

~Jowing solution in a stoppered bottle :—Distilled water, six fluid
ounces ; crystallized nitrate of silver, 250 grains.
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‘When the nitrate is dissolved, add one fluid ounce of crystallizable
acetic acid : be careful to exclude this bottle from the light, by
covering it with black paper. This solution will keep good until
the whole is used.

‘When you wish to operate, pour the solution upon a porcelain

or glass slab, surrounded with a glass or paper border to keep
the liquid from running off. The safest practice is to take the
solution out of the bottle by means of a pipette, so as to prevent
tllne di:ﬂ;lribution of any pellicle of dust or other impurity over the
glass slab.
" Take a sheet of the iodized paper by two of the corners,
holding them perpendicularly, and gently lower the middle of
the paper upon the centre of the slab; gradually depress until
the shect is equally spread ; repeat this operation several times
until the air-bubbles disappear; take also the precaution to keep
the upper side of the paper dry.

In order to prevent the fingers from spotting the paper, pass
a bone paper knife under the corner of the sheet, to Iift it from
the slab between that and the thumb.

Let the sheet remain upon the slab until the formation of the
chloro-broma-iodide of silver is perfect.

This may be known by the disappearance of the violet colour
which the back of the paper at first presents ; it must not be left
longer, otherwise it would lose its sensitiveness.

The time required to effect this chemical change is from one
to five minutes, depending upon the quality of the paper.

Spread upon a glass, fitted to the frame of the camera, a piece
of white paper well soaked in water; upon this place the pre-
pared sheet, the sensitive side upwards.

The paper which you place underneath must be free from
spots of iron and other impurities.

1t is also necessary to mark the side of the glass which ought
to be at the bottom of the camera, and to keep it alWays inclined
in that direction when the papers are applied ; if this precaution
is neglected, the liquid collected at the bottom, in falling over
the prepared paper, would produce spots. The paper thus applied
to the glass will remain there for an hour without falling off, and
can be placed within that time in the camera obscura.

‘When going to take a proof at a distance, moisten the sheet
of lining paper with a thick solution of gum arabic: we thus
preserve for a longer time its humidity and adhesion.

‘When the sheet of lining paper adheres will to the glass, it
should not be removed, but only moistened afresh with water,
after which you may apply another sheet of the sensitive paper.

In preparing several sheets of the sensitive paper at a time, it



44 PRACTICE OF PHOTOGRAPHY.

is not necessary to wash the slab for each sheet; you need only
'graw gver it a piece of white paper to remove any dust or pellicle
ormed. .

‘When your operations are finished, you may pour back the
:peto-nitrate of silver into a bottle, and reserve it for another

ime.

The necessity of emyloying these papers in a wet state is their
most objectionable quality, but certainly the results obtained b
strict attention to these directions are often exceedingly beautiful.
For developing the image the following is recommended, which
does not,, however, differ essentially from the developing processes
already described.

Make about a pint bottle of saturated solution of gallic acid,
using distilled water. Gallic acid being but slightly soluble in
water, we have only to add more of it than will dissolve, and we
thus insure constant saturation. Decant a portion into a smaller
bottle for general use, and fill up the other bottle with water;
you will thus always have a clear saturated solution.

Pour upon a slab of glass, kept horizontal, a little of this
liquid, spreading it equally with a slip of paper, then apply the
paper which has been exposed so that the face of the paper is
uniformly spread upon the fluid, being careful to keep the back
dry. Watch its development, which is easily observed through
the back of the paper; since as long as the back of the image
does not begin to spot you are safe.

When it is rendered very vigorous, remove it quickly to
another clean slab, and well wash it in several waters, occa-
sionally turning it, and gently passing the finger over the back.

The appearance of the image at the end of this process will
enable you to jq‘f'lge if it was exposed in the camera the proper
time.

1f it becomes a bluish-gray all over, the paper has been ex-
posed too long; if the strongest lights in the object, which
should be very black in the negative, are not decper than the
half-tints, it has still been too long exposed ; if, on the contrary,
it has been exposed too short a time, the lights arc but slightly
marked in black. .

If the time has heen just right, you will obtain a proof which
will exhibit well-defined econtrasts of black and white, and the
light parts will be very transparent. The operation is sometimes
accelerated by warming the gallic acid, and by this process the
dark parts of the picture are rendered very black.

To fix these negative proofs, a very strong solution of hypo-
sulphi% -of soda,—about one ounce of the hyposulphite of soda to

~eight fluid ounces of water,—is employed, and the picture is

oY



CALOTYPE PROCESS ON GELATIND OR ALBUMEN. .45

allowed to remain in it until every trace of yellowness is rémoved
from the paper. . .

The ALBUMINIZED PArEr for negative pictures is now very
rarely employed, but as some amateurs may be desirous of trying
it, the following is the best mode of é:roceeding :—Beat the white
of eggs into a %roth; then st the fluid aside, ab rest, and, when
perfectly clear, make with it the following solution :—

White of eggs, . . . 2 fluid ounces and a-half
Todide of potasgium, . . . . b6 grains
Bromide of potassium, . . . 15¢ ,
Chloride of sodium, . . . . »

Pour the solution into a dish placed horizontally, taking care
that the froth has entirely disappeared; then take the paper that
you have chosen, and wet it on one side only, beginning at the
edge of the dish which is nearest to you, and with the largest side
of the sheet ; placing the right angle on the liquid, and inclining
it towards you, advance it in such a manner as to exercise a
pressure which will remove the air-bubbles. Place before you a
light, so as to be able to perceive the bubbles, and to push them
out if they remain.

Let the leaf imbibe the fluid for a minute at most, without dis-
turbing it; then take it up gently, but at once, with a very
regular movement, and hang it up by the corner to dry.

You prepare thus as many leaves as you wish in the same
bath, taking care that there is always about a quarter of an inch
in depth of the solution in the dish; then place your sheets
(thus prepared and dried) one on the other between two leaves
of white paper, and pass over them several times a very hot iron,
taking out a leaf each time; you will thus render the albumen
insoluble.

The iron should be as hot as it can be without scorching the

aper.
F I’.’l‘hen use this negative paper exactly like the paper described
with the gelatine; only great attention must- be observed ¢hat
the immersion in the aceto-nitrate bath is instantaneous, and that
the air-bubbles are immediately driven out; for every time you
stop you will make stains on"the paper. It i3 also necessary in
this process to warm moderately the gallic acid}

The use of albumen on paper for positive piinting has become
general, but I do not conceive that it offers apy peculiar advan-
tages. 1t is quite true that a fine tone ean bg produced on the
positive prints, but it is somewhat doubtful if, these are not ob-
tained at a sacrifice of the permanent characteriof the picture.

The advantages of albumen are, that it securgs, if properly em-
ployed, a uniform surface on which to receive the image.
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Albuminized Positive Paper is thus prepared :—Take of the
whites of eggs six ounces, distilled water ten ounces, common salt
one ounce. Dissolve the sdlt in the water, and add this to the
white of eggs. With a wooden spoon or fork beat the whole into
a froth, the longer it is beaten the more transparent will be the
subsequent ﬂugge; let it stand, carefully covered for twenty-four
hours, then strain it through double muslin, and it is fit for
use.

" Pour some of the solution into a dish, and float a sheet of paper
on it for four minutes, taking care that air-bubbles do not prevent
any part of the paper from touching the fluid. Then hang it up to
dry, when thoroughly dry, place it between two sheets of glazed
paper, and pass a hot iron over it. The object of this is to render
the albumen insoluble, and care must be taken to employ the iron
sufficiently, but not too hot. Xxcite this paper by placing its
albuminized side on the following solution:—Nitrate of silver one
hundred grains, distilled water one ounce.



CHAPTER VIIL

THE USE OF ALBUMEN ON GLASS PLATES.

I the Technologist for 1848, M. Niepce de Saint Victor published

his mode of applying albumen to glass plates. M. Blanquart

Everard followed ; and successively albumen, gelatine, serum, and

other animal substances, have been recommended for application

on glass: but, few of them have been found to answer so per-

féctly as albumen applied according to the directions of M. Le
ray.

IiYe recommends that the whites of fresh eggs, equal to about
five fluid ounces, be mixed with not more than 100 grains of
iodide of potassium,—about twenty grains of the bromide, and
half that quantity of common salt.

He then directs you to beat this mixture in a large dish with
a wooden fork, until it forms a thick white froth; to let it repose
all night, and the next day to decant the viscous liquid which has
deposited, and use it for the preparation of your glasses.

For this purpose take thin glass, or, what is much better,
ground glass, on which the adherence is more perfect; cut it the size
of your camera frame, and grind the edges.

The success of the proof is, in a great measure, due to the
evenness of the coat of albumen.

To obtain this, place one of your glasses horizontally, the
unpolished side above (if you use ground glass, which I think
preferable), and then pour on it an abundant quantity of the
albumen. Take a rule of glass, very straight, upon the endg of
which have been fastened two bands of stout paper steeped in
white wax: hold this with the fingers in such a manner that
they will overlap the sides of the glass plate -about onc-eighth
of an inch. You then draw the rule over the glass with one

* sweep, so a8 to take off the excess of albumen. The object of
the slip of paper is to keep the glass rule from the surface of the
plate, and insurc a thin but even coating of the albuminous
mixture. 4

Thus, in making the paper band more or lese thick, you vary
the thickness of the coating. Or you may arrive at the same
result by pasting two narrow bands of paper on the sides of the
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plate, and “passing simply the rule down.” I prefer the first means,
because, with the , one is always sure to soil the glaes in
sticking on the paper. . oo

You must never go the second tinme ovér the glass with the rule,
or you will make air-bubbles. When thus prepared, permit the
]‘;late to dry spontaneously, keeping it in' & horizontal position and

ee from dust. When the coat of albumen is well dried, submit
your glasses to the temperature of 160° to 180° Fahrenheit ; this
you may do either before a quick fire, ‘or by shutting them up in
an iron saucepan well tinned, with a cover; you then place the
saucepan in a bath of boiling water : the action of the Leat hardens
the albumen ; it becomes perfectly insoluble, and ready to receive
the aceto-nitrate of silver.

The glass thus prepared may be kept for any length of time.
I prepare the first coat also by saturating the former mixture with
gallic acid, which gives it more consistency and greater sensitive-
ness.

When you wish to make a proof (by using the preparation
moist), you plunge the glass thus prepared in a bath of aceto-
nitrate of silver. Nitrate of silver 250 grains, distilled water six
fluid ounces, acetic acid (crystallizuble) one ounce. This operation
is very delicate, because the least stoppage in its immersion in the
bath will operate on the sensitive coating, and cause irregularities
which nothing can remedy.

To obtain this instantaneous and regular immersion, take a box
with glass sides, a trifle larger than the plate, and about hall an
inch wide, with wooden grooves, similar fo those in the Daguerreo-
type plate box: into this pour the aceto-nitrate, and let the pre-
pared glass fall into it with a single movement, leaving it to souk
four or five minutes in the bath; then remove it, wash well with
distilled water, gnd expose in the camera while moist. The time
will vary from two to thirty minutes, or nearly double that time
if the glass i dry.

When you wish to operate with the glasses dry instead of
moist, it i8 proper to dip them in a bath of gallic acid a quarter
of an hour after they are taken out of the accto-nitrate bafh’;
then well wash them with distilled water, and dry. - -

Of course, the operation must be performed with great care, and
in an apartment which is artificially illuminated..

‘When you take the plate out of the camera, you develop the
image in the same way as the negative on paper, by putting it
into a bath of saturated gallic acid: when it is well developed, you
fix it by the same method indicated for the paper. » ’

To obtain a positive proof, it is sufficient to apply on the

ﬁnegative proof a sheet of common pusitive paper, or, a sheet
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of ;.:de positive albuininizéd - paper, which is previously de-

séribed. . .

Niepes de Saint Vietor has recently published a process in which
he employs starch instead of albumen on the glass plates. The
main features-‘of this process are as.follow:=-About seventy

- graine of starch are ru down with the same quantity of-
distilled water, and then mixed with three or four ounces more -
waber; to this is added 5% grains of iodide ‘of potassium dis-
solved in a very small quantity of water, and the whole is boiled
until the starcl{ is properly dissolved. 'With this the glass plates
are carefully covered, and then placed to dry on a perfectly
horizontal table. When thoroughly dried, the aceto-nitrate of
silver is applied by wetting a piece of paper, placing this on the
stdrch, and over it another- piece of paper wetted with distilled
-water. This mode of preparation furnishes, it is said, tablets of
great sensibility ; but the starch is liable to break off from the
glass, and there is much difficulty in spreading it uniformly in the
first instance. :

. N ¥
» .Some very ingenious experiments were made by Mr. Malone,
- from whose communications on this subject the following remarks
arg quoted :— . .

“To therwhite of an egg its own bulk of water is to be added ;
the mixture, beaten with a fork, is then strained through a
piece of linen,cloth, and preserved for use in a glass stoppered
bottle; then a piece of plate glass, cleaned with a solution of
caustic potash, or any other alkali, is to be washed with water
and dried with a cloth. When the glass is about to be used,
breathe on it, and rub its surface &ith clean new blotting paper ;
then to remove the dust and fikres which remain, use cotton-
wool, or a pieco of new linem. Unless this latter, and, indeed,
every other precaution, is taken to prevent the presence of dust,
the picture will be full of spots, produced by.a greater absorp-
tion of jodine (in a subsequent procees) in $hose than in the .
surrounding parts. i [

“On the clear glass pour the albumen, ino].ixiing the plate from
side to side until it is covered ; allow the excess to run off at one
end ab the corners, keeping the- plate inclined, $ut nearly vertical.
As 800n as the albumen ceases to drop rapidly, breathe on or warm
the lower half of the plate; the warmth and moisture of the
breath will soon cause it to part with more of jts albumen, which
has now become more fluid; of course, care gnust be taken to
warm only the lower half. Wiping the edges onstantly, hastens -
the operation. Until this plan was adopted,ithe coatings were
seldom uniform ; the upper half of the plate retained less than the
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lower. When no more albumen runs down, dry the plate by a
lamp, orbl()ly acommion fire, if the dust thab it is inclined to impart
be avoided. T

“The next aperation is to iodize the plate. Dilute pure iodine
with dry white sand in a mortar, using about equal parts of each ;
put this mixture into a square vessel, and place over it the albu-
minized plate, previously heated to about 100° Fah. As soon as
the film has become yellow in colour, resembling beautifully
stained glass, remove the plate into a room lighted by a candle,
or through any yellow transparent substance, ycllow calico for
instance, and plunge it vertically and rapidly into a deep narrow
vessel containing a solution of 100 grains of nitrate of silver and
fifty minims of glacial acetic acid, diluted with five ounces of
distilled water. Allow it to remain until the transparent yellow
tint disappears, to be succeeded by a milky-looking film of iodide
of silver. 'Washing with distilled water leaves the plate ready for
the camera.

It may be here noted that the plate is heated in iodizing for
the purpose of accelerating the absorption of the iodine: an ex-
posure to the vapour for ten minutes, with a few scconds’ immer~
sion in the silver solution, hes been found to be sufficient.”

Hydrochloric acid, chlorine or bromine, may be used with the
iodine to give increased sensibility to the plate, as described in the
Daguerrcotype processes.

_ 'The plate is removed from the camera, and we pour over it a
“saturated solution of gallic acid. A necgative calotype image is
the resulf. At this point previous experimentalists have stopped.
‘We have gone farther, and find that by pouring upon the surface
of the reddish-brown negativé image, during its development, a
strong solution of nitrate of silver, a remarkable cffect is produced.
The brown image deepens in intensity until it becomes black.
Another change commences—the image beging to grow lighter :
and finally, by perfectly natural magic, black is converted into
whife, presenting the curious phenomenon of the change of a’
Talbotype negative into apparently a positive Daguerreotype, the
positive still retaining its negative properties when viéwed by
transmitted light. .
. To fix the picture, a solution of one part of hyposulphite of soda
in sixteen parts of water is pourcd upon theglate, and left for

several minutes, until the iodide of silves Jelsitgen dissolved.
‘Washing in water completes the process. '

“The phenomenon of the Daguerreotypilé Mr, Malone,
“is in this case produced by very oppagids , N0 Mercury
being present ; metallic gilver here prodyrgfg.the lights, while in

AhigDgguerreotype it produces the shadows of the picture. We
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at first hesitated about assigning a cause for the dull white
granular deposit which forms the imagé, judging iti'to be due
simply to molecular arrangement. Later experimentsfhowever,
have given us continuous films of bright metallic silver, and we
find the dull deposit becomes brilliant and metallic when burnished.
1t should be observed that the positive image we speak of is on
glass, strictly analogous to the Dntﬁv\uerreotype. 1t is positive
when viewed at any angle but that which enables it to reflect the
light of the ray. This is one of its characteristics. I$ must not
be confounded with the continuous film image which is seen pro-
perly only at one angle; the angle at which the other ccases to
exist. It ix also curious to observe the details of the image,
absent when the plate is viewed negatively by transmitted light,
appear when viewed positively by reflected light.”

Besides albumen, several other preparations have been employed,
and recommended for procuring an absorbent film upon glass
plates-—amongst .others, the serum of milk has been used by M.
Blanquart Everard ; others combine with the albumen or gelatine,
grape sugar and honey ; the object of these being to quicken the
process. which they appear to do in virtue of their power of pre-
cipitating the metals from their solutions.

Blanquart Everard has lately communicated the following to
the Paris Academy of Sciences, as an instantanedus process :—
* Fluoride of potassium, added to iodide of potassium in the pre-
paration of the negative proof, produces instantaneous images on
exposure in the camera.  To assure myself of the extreme sensi-
bility of the fluoride, I have made some cxperiments on the
slowest preparations employed in photography—-that of plates of
glass covered with albumen and iodide, requiring exposure of at
least sisty times longer than the same preparation on paper. On
adding the flueride to the albumen and iodide, and substituting
for the washing of the glass in distilled water after treatment with
the aceto-nitrate of silver, washing in flttoride of potassium, the
image appears immediately on exposure in the camera obscura. I
have in c{eed obtained this result (but under conditions less powerful
in their action) without the addition of the fluotide to the albumen,
and by the immersion only of the glass plate in a bath of fluoride
after its passage through the aceto-nitrate of silver. This pro-
perty of the fluqkides is calculated to give very valuable results,

and will p ause, in this branch of photographic art,
a change equy dical as that effected by;the use of bromine
on the i .& process published

E‘l;tes of Daguerre.”
in the author’sm thes on Light, in 1844, and named the
Fluorotype, suffici -establish cleim to priority in the use
of the fluorides. ’



‘,152 PRACTIOE OF PHOTOGRAPHY.
ks

Messrs. Ross and Thompson of Edinburgh have been eminently
successful operators with the albumen process, many of their
pictures, which are of large size, exhibiting more artistic effect
than is obtained by any other photographers. Some of the
positives produced are very fine. At the meeting of the British
Association in that city, thesc gentlemen exhibited some positive
images on glass plates ; these were backed up with plaster of Paris,
for the purpose of cxalting the effects, which were exceedingly
delicate and beautiful. The mode adopted by these photographers
for coating their glass plates with albumen is very ingenious.
The glass plate is placed upon two long cords laid across,—the
four ends of the cords being taken up together, the glass hangs
between them ; the whole arrangement is now twisted up tightly;
albumen is now poured in the centre of the plate, and it is set free.
By rapidly untwisting, the albumen spreads out over the glass, and
flies off at the sides. Thus by the influence of centrifugal force,
a very perfect film of albumen is produced.

Messrs. Langenheim, of Philadelphia, however, in 1851 in-
troduced into this country specimens, which they termed Hyalo-
types. These were positive pictures, copied on glass from negatives,
obtained upon the same material. Their pcculiarity was the adap-
tation of them for magic lantern sliders. The process by which
they were produced is not published, but judging from the effects
obtained, the probability is that a very slight variation only from
the processes deseribed has been made. The idea was an exceed-
ingly happy one, as bi magnifying those images which arc of the
utmost delicacy and the strictest fidelity, perfeet reflexes of nature
are obtained.

There can be no doubt but other means of coating glass with
sensitive mategjals may be employed. Certainly the use of albu-
men is a ready tcthod, but this medium appears to interfere with
the sensibility which it is so desirable to obtain. As stated, by
using combinations of iodine and fluorine salts, there is no doubt
but the sensibility may be most materially improvids we find
many of the coutinental photographers usin, .and grape
sugar with much advantage for the purpose g increased
sensibility. T
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CALOTYPE PROCESS ON WAXED PAPER.

THE most successful. operators with waxed paper have been M.
Le Gray on the Continent, and Mr. Fenton in England. In a
work published by Le Gray, he has entered into the ‘question of
the physical agencies which are active in producing the chemi-.
cal changes on the various preparations employed. Throughout
the essay, he evidently labours under an entire misconception of
the whole of the phenomena, curiously emough giving a false
interprotation to every fact. His manipulatory détails arc very
perfect, but his scicntific explanations are only so many sources
of error.

First Process: To Wax the Paper,—This process divides it-
self into several parts, waxing the paper being the first. For this
purpose he takes the paper prepared by Lacroix d’Angouléme, or
that of Canson Brothers of Annonay. A large plate of silvered
copper, such as is employed for the Dagucrreotype, is obtained
and placed upon a tripod, with a lamp underneath it, or upon a
water-bath. The sheet of paper is spread upon the silver plate,
and a piece of pure white wax is passed to and fro upon it until,
being melted by the heat, it is seen that the paper has uniformly
absorbed the melted wax. When this has thoroughly taken
place, the paper is to be placed between some folds of blotting-
paper, and then an iron, moderately hot, being passed over it, the
bibulous paper removes any excess of wax, and we obtain a paper

of perfect transparency. .
» Bgonnd Pracess: To Prepare the Negative Paper.—Ip a
vessel of poxiflain or earthenware capable of holding five pints
sl distilled water, put about 4,000 grains of rice,
o ‘steep until the grains are but slightly broken,
[HEINtM. contains only the glutinous portion. In a
little less th art of the rice solution thus gbtainnd, dissolve—
' uggfiof iy, . . . . . 620 grains
bdide of potassium, . . . . ' 225 ,

Cyanide of potassium, . w12,
Fluoride of potassiv, . S

The liquid, whén filtered, will keep for a long time without altera-
tion,
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When you would prepare the paper, some of this solution is
put into u large dish, and the waxed paper, sheet by sheet, is
plunged inbo it, one over the other, removing any air-bubbles
which may form. Fifteen or twenty sheets bemng placed in the
bath, they are,allowed to soak for half an hour, or an hour, ac-
cording to thethickness of the paper. Turning over the whole
mass, comiifnce by removing the first sheet immersed, and hooking
it up by onfgorner with a pin bent in the shape of the letter S,
fix it on a line to dry, and remove the drop from the lower angle
by a little bundle of blotting-paper. M. Tie Gray then remarks
that French and English paper should never be mixed in the
samne bath, but prepared separately, as the “ English paper con-
tains a free acid, which immediately precipitates an iodide of
starch in the French papers and gives to them a violet tint.”
The paper being dry is to be preserved for usc in a portfolio.

Third Process: To remder the Waxed Paper Sensitive.--
Make a solution of

Distilled water, . .

. 2525 grains.
Crystallized nitrate of silver, 77

]
P L]
and when this is dissolved add of

Crystallized acetic acid, . . . 186 grains,

Papers preparcd with this solution will kecp well for a few dags.
M. Le Gray, however, recommends for his waxed paper, and for
portraits, that the quantity of nitrate of silver be inereased to 155
grains, and that it should be used moist.

The method of preparing these papers is to float upon an hori-
zontal plate of glass either of the above solutions, and tuking a
picee of the jodized paper, to carefully place it upon the fluid,
taking great cary that no air-bublles iuterpose. The paper must
remain a short time in contact with this sensitive fluid until
chemical combination is eflected. Four or five minutes arc
required for some_papers, and’ eight or ten seconds are sufficients
for other kinds. 'When a violet tint appears the paper should be
removed.

For those papers which it is desirable to keep for some time,
as during a journcy, it is rccommended that into' one vessel of
poreclain you pub about five or six-millilitres of the strong aceto-
nitrate above described, and into ‘another some distilled water;
you plunge completely both sides of: the waxegd and iodized paper
in the first fluid, and allow it to remsin. about ‘fomi-or five minutes ;
withdraw it, and plunge it immediataly.into the bath of distilled

water, in which let it soak for not 1es#*€han four minutés. When
‘these papers gre carcfully dried $hey,pay be preserved ;for some
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time for use, and by lesscning the dose of nitrate of silver this
period may be considerably prolonged. 1t will of course be under-
stood by all who have followed the processes described up to this
point, that the papers which are prepared for keeping are not
those which are the most sensitive; hence it is neccssary to
expose such a much longer time in the camera, than those pre-
parcd by the stronger solution of silver. The morc sensitive
variety, under ordinary circumstances of light, will require an ex-
posure in the camera of about twenty sceonds, the less sensitive
demanding about ten or fifteen minutes, according to the circum-
stances of light.

Fourth Process: The Development of the Image.—The pic-
ture is developed by the aid of gallic acid dissolved in distilled
water.  Le Gray finds the following to Le the best propor-

tions :—

Distilled water, . . . . . 40 luid ozs.
(rallic acid, . . . . . 60 grains,

The paper is to be plunged into this solution, and allowed fo
vemain until it is fully developed. The time will vary from ten
ininutes to two hours or more. according to the intensity of the
rays incident on the paper when in the camera. The develop-
ment of the image is much accclerated by the addition of fiftcen
or Lwenty drops of the aceto-nitrate of silver.gg

Fifth Process: Fixing.—I1t is found convenient often, when
on a journcy, to give a temporary fixedness to the pictures ob-
tained, and to complete the process with the hyposulphite at any
time on your return home. A wash of 360 grains of bromide of
potassium to two (uarts of water is the strength which should be
cmployed. The process of fixing with hyposulphite of soda,
consists, as in other preparations, simply in soaking the paper until
the yellow tint of the iodide has disappeared. The details are
given in the chapter on fixing Photographs. i



CHAPTER X.
THE DAGUERREOTYPE.

It is of course now well understood that the Daguerreotype is on
a plate of copper coated with silver ; the first process is therefore—

Polishing the Plate.—-Upon this subject but little remains to
be added to what is stated in Daguerre’s earliest form of manipu-
lation, described in the first part of this volume.

It is of the utmost importance that a very perfect mirror sur-
face should be produced, and to ensure the utmost freedom from
all ‘organic matter during the polishing, the plate-holder repre-
sented in two positions by e ¢, in vignette above chap. 1, has been
devised. The plate-holder is secured to a table by a clamp, and
the plate to be polished is fixed upon the horizontal surface of the
plate-holder by means of four binding-screws placed at its corners.
The plate having yndergone the preliminary rubbing, which, as
being a comparatively coarse operation, need not be further detailed
than it is in the carlier section, and having been fixed on the
holder, the last polish is to be given toit. The hand-buff, 7, in the
vignette, is to be dusted over with animal charcoal, and moistened
with a little spirits of wine: some operators employ tripoli in a
state of impalpable powder mixed with essential oil of lavender.
If, however, any essential oil is used, it must be ascertained to be
quite free from Bastor oil, —with which it is very commonly adul-
terated,—by placigga drop on a piece of paper: if it is a pure
essential oil, it willwhexgaagnedgantirel g vaporat; ,x not,

" ?‘; \s.:né.':\lv' ’ . 5
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rolled off. the portion remaining in the box being always perfectly
clean, and ready for use. The plate is now ready for receiving

A
|

L

i
Fig. 31.
its sensitive coating, and, to avoid the chance of the surface
touching any other object, M. Claudet adopts the simple but
most effective mode of pushing it from the buff into a spherical
wooden bowl, in which the plate rests by its’ four corners in per-
fect sccurity.

As the cdges of the metallic plates are generally sharp, they
would often cut the buffs, were that accident not prevented by a
suitable precaution. T'ig. 82 repre-
sents an apparatus called a plate-
bender. 'The surface a is _perfectly
horizontal, and has a steel border
near the bar 4: upon the bar b runs Fig. 32.

a press that carries a steel knife edge so rounded as to be able to
bend a plate but not to cut it. The silver plate that is to be
buffed is placed on this apparatus with an edge close to the back
bar, and the press is then run along it from end to end, by which
means the edge of the silver plate is bent downwards in a very
slight degree, but sufficient to prevent any cutting action on
the bufts. All the four edges of each plate are bent in the same

To give the Sensitive Surface to the Plate.— ¥arious com-
pounds, called accelerating liquors, hawe been introduced, in all-of
which we have combinations in various proportious of either bro-
mine and iodine, or chlorine and iodine, and sometimes of the
three. These are known by the names of Eau Bromeé, or Bro-
mine Water, Bromide of Iodine, Redman’s Sensitive Solution,
Hungarian Liquid, and Wooleott’s Accelerating Awuerican Fluid.
These accelerating compound#are employed sfter the plate has
been subjected to the vapour of jodine. Théy all require to be
diluted with water until about the colour of pale sherry. The
plate is exposed to the influence of the vapodr which is escaping
from the solution used in the same mgnner *as with the iodine,
but the colour to be attained differs according to the solution



58 ' PRACTICE OF PIOTOGRAPIY.

employed. An iodizing box is shown at ¢, in the vignette, at the
bottom of this some iodine is strewed, and in general it is covered
with a little sand or a card ;—the objcet of this is to avoid an
irregular action on any part of the plate: the box being adjusted
with a cover, the iodine is preserved from evaporation, and lasts a
long time. When the plate has assumed its fine straw-yellow colour
in the iodine box, it is removed to the action of the accelerating
agents, liquid or otherwise, as the case maybe. The following rules
will guide the experimenter in using the different preparations.
If Lromide of iodine be used as the accelerating agent, the plate
should remain over the iodine until it is of a pure yellow tint,
and over the bromine till of a deep rose colour. By observing
the time of exposure necessary to render a plale sensitive, any
number of plates may be prepared exactly alike, provided that the
same quantity of the solution, always of an uniform strength, be
put into the pan. By using a much weaker solution a longer ex-
posure is then necessary, but the plate becomes more cvenly
covered, and there is less danger of having it too much or too
little acted upon by the accelerator. The same remark will apply
to other accelerating solutions. JIf Redman’s solution, or the
Hungarian liquid, a pale yellow and light rose will be found most
sensitive. As a general rule, if the yellow colour produced by the
iodine be pale, the red should be pale also; if deep, the red must
incline to violet. When several plutes are to be prepared at onc
time, the same solution will serve for all; but it seldom answers
to preserve the mixture for any long time; and its use, after
keeping, is one great cause of the failures which so annoy ama-
teurs. The bromine contained in these solutions is very subtile,
and escapes, leaving little clse but iodine remainiug, which will,
after some time, give a red colour to the plate, without rendering
it sensitive, entiely disappointing the expectations of the opera-
tor. Kau bromée, or bromine water, which is very casily pre-
pared, is extoasively used on the Continent, and is simple in its
ust. , 1f a certain quantity of an uniform solution be placed in
the pan, for each plate preparcd, one observation will suffice; to
determino the time of exposure; if not, the colour must gude
the operator, varying according to tho degree of colour obtained
over the iodine: thus, if the first colour obtained be a light
yellow, the plate should attain a full golden tint over the iodine,
and may then be retained over the bromine until it acquires a
rose colour. If iodized of a golden-yellow, then, in the secoud
operation, it is taken to a pale rose, and in th® third to a deep
rose. Ifin the first of a full red, in the second to a deep red, and
lastly to a grey ; if the first to a deep red, in the second to a light
blue, and in the third, to a white, or nearly the absence of all colour.
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Experience, however, must invariably guide the operator, as
scarcely any two solutions, though professedly the same in char-
acter, possess the same properties.

In a pamphlet published by M. Fizeau, bromine water is recom-
mended to be prepared as follows:—*To prepare a solution of
bromine, of a fixed proportion and convenicnt strength to operate
with, I, in the first place, make a saturated solution of bromine
in water ; this is prepared by putting into a bottle of pure watcr
a great excess of bromine, agitating strongly for some minutes,
and before using allowing the bromine to separate. Now, a
definite quantity of this saturated water is to be mixed with a
definite quantity of plain water, which will give a solution of
bromine always of the same strength: this mixture is conve-
niently made in the following manner :—The apparatus neccssary
is a dropping tube, which is also required for another part of the
process, capable of holding a small definite quantity, and a bottle
having a mark to indicate a capacity equal to thirty times that of
the dropping tube: fill the bottle with pure water to the mark,
then add, by means of the dropping tube, the proper quantity of
the saturated solution of bromine.

“The purity of the water is of some importance : the foregoiug
proportions refer to the pure distilled water, and it is well known
that the water of rivers and springs is not pure; but these dif-
ferent varieties can be used as if they were absolutely pure water
by adding a few drops of nitric acid till they taste slightly acid ;
two or three drops to the pint is gencrally sufficient.

“The liquid produced, which is of a bright yellow colour,
ought to be kept in a well-stopped Dhottle ; it is the normal solu-
tion, and I shall call it simply bromine water, to distinguish it
from the saturated solution.

“ Bromine Box.—The box I employ for subjecting the plate to
the vapour of the bromine water is constructed in the following
manner :—It consists of a box lined with a varnish, evhich is not
acted on by bromine; its height is about four inches; the ather
dimensions are regulated by the size of the plate, which ought to
Le at least half an inch all round, short of the sides of the box ;
it is composed of three separate portions—the cover, which is the
frame holding the plate, the body of the box, and the bottom,
upon which is placed the vessel for the bromine; this moveable
bottom is slightly hollowed, so that the l¥omine vessel may
always be placed in exactly the same position.”

Few men have done more for photography than M. Fizeau,
and in nearly all his suggestions he has been exceedingly happy :
the bromine water thus prepared is used with the best effect by
our most eminent daguerreotype artists.
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Bromide of iodine is best prepared by the method of M. de
Valicours, which is as follows:—“Into a bottle of the capacity
of about two ounces, pour thirty or forty drops of bromine, the
precise quantity not being of importance. Then add, grain by
grain, as much iadine as the bromine will dissolve till quite satu-
rated. ‘This point is ascertained when some grains of the iodine
remain undissolved. They may remain in the bottle, as they
will not interfere with the success of the preparation.

“The bromide of iodine thus prepared, from its occupying so
small a space, can very easily be carried, but in this state it is
much too concentrated to be used. When it is to be employed,
pour a small quantity, say fifteen draps, by means of a dropping-
tube, into a bottle containing about half an ounce of filtered river
water. It will easily be understood that the bromide of iodine can
be used with a greater or less quantity of water, without altering
the proportion which exists between the bromine and iodine.”

Mr. Goddard, on December 12, 1840, published a letter in the
Literary Gazette on the use of bromide of iodine as an accelerating
agent, but chloride of jodine was first employed by M. Claudet
in 1841, and is prepared by merely placing iodine in an atmo-
sphere of chlorine. Chloride of bromine is made by mixing two
drachms of a saturated solution of bromine with fifteen drops of
strong muriatic acid and about nine or ten ounces of water. The
Hungarian mixture appears to be a similar compound to this.

For the following exceedingly convenient preparations we are
indebted to Mr. R. J. Bingham, who has for some time, with
much success, devoted his attention to the improvement of pho-
tographic processes. The following extracts are from the Phkilo-
sophical Magazine for October, 1846 :— -

“ An Improvement in the Daguerreotype Process by the applica-
tion of some newdcompounds of bromine, chlovine, and iodine, with
lime.—All persons who have practised the daguerreotype must
have remarked that in warm weather a considerable deposition of
1ifo.sture takes place upon the glass or slate cover used to confine
the vapour in the bromine or accelerating pan. This moisture
must also necessarily condense upon the cold metallic surface of
the plate during the time it is exposed to the bromine vapour.
In fact, I have been informed by a number of professional daguer-
reotypists (and I have experienced the difficulty n:zself), that
they were unable to obtain perfect pictures during the excessive
heat of the late season ; and a very clever and-enterprising opera-
tor, who last year made a tour on the Contihent, and brought
home some of the finest proofs I have ever seen, entirely failed
this season in obtaining clear and perfect pictures, from the con-
stant appearance of a mist or cloud over the prepared surface.
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This appears to be caused by the deposition of moisture upon the
plate, arising from the water in which the bromine is dissolved.
To obviate this, some have recommended the pan to be kept at a
low temperature in a freezing mixture; and M. Daguerre, in a
communication to the French Academy of Sciences, recommends
the plate to be heated : but in practice both ghese are found to
be unsuccessful. (Scc Lerebours’ Traité de Photographie.

“ It appeared to me, that if we could avoid the use of water
altogether in the accelerating mixture, not only would the diffi-
culty I have mentioned be avoided, but a much more sensitive
surface would be obtaingd on the plate. With this view I endea-
voured to combine bromine with lime, so as to form a compound

ogous to bleaching powder. In this I was successful, and
find that bromine, chloride of iodine, and iodine, may be united
with lime, forming compounds having properties similar to the
so-called chloride of lime.

“The bromide of lime* may be produced by allowing bromine
vapour to act upon hydrate of lime for some hours: the most
convenient method of doing this is to place some of the hydrate
at the bottom of a flask, and then put some bromine into a glass
capsule supported a little above the lime. As heat is developed
during the combination, it is better to place the lower part of the
flask in water at the temperature of about 50° Fah.: the lime
gradually assumes a beautiful scarlet colour, and acquires an
appearance very similar to that of the red iodide of mercury.
The chloro-iodide of lime may be formed in the same manner: it
has o deep brown colour. Both these. compdunds, when the
vapour arising from them is not too intemse, have an odour ana-
loé)us to that of bleaching powder, and quite distinguishable
from chlorine, bromine, or iodine alone.

“Those Daguerrcotypists who use chlorine in combination with
bromine, as in Woolcott’s American mixtyre, or M. Guérin’s
Hungarian solution, which is a compound &f bronfine, chlorin
and jodine, may obtain similar substances;in the solid sbate,
which may be used with great advantage. By passing chlorine
over bromine, and condensing the vapours into a liquid, and then
allowing the vapour of this to act upon lime, a solid may be
obtaincd having all the properties of the American accelerator;

: i

* #T call this substance bromide of lime, although there is a difficulty as to
the composition hing powder, and which wouldtalso apply to the com-
pounds I desﬁh- e chemists regard the chloride of lime to be a ijiapound
of lime, water, audghlorine. Balard thinks it is a ture of h; orite of
lime and chloride of calcium ; and the view of Millon and Prof. Graham is, that
m a peroxide of lime, in which one equivalent of oxygen is replaced by ome of

m" t
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or by combining the chloro-iodide of lime with a little of the
bromide, 2 mixture similar to that of M. Guérin’s may be pro-
duced : but I greatly prefer, and would recommend, the pure
bromide of lime, it being, as 1 believe, the quickest accelerating
substance at present known. By slightly colouring the plate
with the chloro-iodide, and then exposing it for a proper time
over the bromide, proofs may be obtained in a fraction of a second,
even late in the afternoon. A yecllow colour should be given by
the use of the first substance ; and the proper time over the bro-
mide is readily obtained by one or two trials.* With about a
drachm of the substance in a shallow pan, I give the plate ten
seconds the whole of the first day of using the preparation, and
add about three scconds for every succeeding onc. The -
pound should be evenly strewed over the bottom of the punm
will last, with care, about a fortnight.

“The great advantage of this compound is, that it may be
used continuously for a fortnight without renewal; and, unlike
bromine water, its action is unaficeted by the ordinary changes
of temperature.”

The advantages of a dry material are so great, that the bromide
of lime is now commonly used.

By the employment of these agents a sensitive coating is pro-
duced, upon which actinic changes are almost instantaneously
made. The modes of proceeding to prepare the plates are similar
to those already named.

The time necessary for the plate to be cxposed to the action
of the bromine water, if it be used, must be determined by expe-
riment, for it will vary according to the size of the box and the
quantity of liquid used. It is ordinarily between thirty®and
sixty scconds, the time varying with the temperature of the.
atmosphere : "When once determined, it will be constant with
the same box, the same strength of solution, and the same tem-
Jperature. 3

“Fhe method of coating the plate with bromine from
which is most approved is as follows :—Place a pan in
prepared box, fill a pipette with bromine water, and pod¥it care-
fally from this into the pan, then close the vessel with a glass
plate: the liquid must cover evenly the bottom of the pan; if
not level, it must be adjusted: the level will be easily seen
through the glass slide. 'When everything is thus arranged, the

~$&lkis better to count time both over the jodine angd thejfifimide
ex| f the plate to the iodine, after it has received its*§f0po:

should,be one-third of the time it took to give it the first cgating ;

found that if less iodine than this be allowed to the plate it williiot take up-
mercyry, neither will the picture produced be so bold and distinet.”
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plate previously iodized, is to be placed in its frame over the pan,
the slide withdrawn, and the necessary time counted; after this
has clapsed, the slide should be shut, and the plate immediately
placed in the dark box of the camera.

For a sccond operation, this bromine water must be thrown
away and a fresh quantity used. The bottle containing the
bromine water should be kept away from the direct light of the
sun, and care should be taken that no organic matter fall into the
bottle, such as grease, chips of cork, &c. ‘These enter into new
combinations with ‘the bromine, and lead to error as to the
amount in solution.

Daguerre himself introduced some very considerable improve-
ments in the process of jodizing. He avoided the use of metal
stMps, and gave some curious experiments on the action of edges,
grooves, &c., in determining the deposition of vapour. M.
Daguerre stuted that, but for the difficulty of fixing them, the
bands might be very much reduced in size; for it is sutficient
for them to produce their effect that there be a solution of con-
tinuity hetween them ; and this is proved by the fact that nearly
the same result is obtained by cngraving at the th of an inch
from the edge of the plate a line deep enough to reach the
copper. The objections to this are, that during the polishing
process the engraved line is filled with dust, and it retains water,
which sometimes occasions stains. He then proposed, as a very
great simplification of this process, that the plate should be laid
flat in a shallow box containing two grooves, one to reccive the
plate, and the other a board saturated with iodine. Around the
plate he places a border of either powdered starch or lime, and
the jodine descends from the board to the tablet. The starch or

lime absorbs the iodine with avidity, and thus prevents its attack-
ing the edges of the silver, and the vapour is diffused with per-
fect cvenncss over it.  Another advantage is, that the saturated
board may be used for several days in succession, Without being
renovated. .

M. Seguier somewhat modified even this process. A box of
hardwood, varnished internally with gum lac, contains a lump of
soft wood, furnished with a card of cotton sprinkled with iodine.
Upon this is placed a plate covered with card-board on each of
its faces. One of these card-boards furnishes, by radiation, to the
metal the vapour of iodine, while the other réturns to the cotton
that which it had lost. 1t suffices to turn the plate from time
to time, in order that the operation may;go on with equal
rapidity. A plate of glass is placed upon the upper card-board,
where 1t is not operated on. The plate is sustained a little above
the charged cotton by frames of hardwood varnished with gum
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la¢. By increasing the distance between the cotton and the
plate, or the contrary, we are enabled to suit the arrangement to
the temperature of the season, and thus always operate with
facility and &tomptitude. M. Seguier also states, that a single
scouring with tripoli, moistened with acidulated water, is sufficient
to cleanse the plates thoroughly, thus doing away with the tedious
mss of scouring with oil, and afterwards the operation of
ing the tablet over a spirit lamp. M. Soliel has proposed the
nse of the chloride of silver to determine the time required to
g:)‘duee ) impression on the jodized plate in the camera.
is method is to fix at the bottom of a tube, blackened within, a
piece of card, on which chloride of silver, mixed with gum or
dextrine, is spread. The tube thus’ disposed is turned towards
the object of which we wish to take the image, and the time that
the chloride of silver takes to become of a grayish slate colour, will
be the time required for the radiations in the camera to produce
8 %:Eeot on the iodated silver.
remarks have been introduced as supplementary to the
generally approved modes, as they are suggestive in themselves of
still further improvements.

' To Develop the Image formed on the Plate—The plate, pre-
pared by one of the methods directed, has been placed in the
camers, and the image impressed upon it—attention being given
to the points especially alluded to in the chapter * General
Re'ﬁlarks on the u;e of the Camex}‘: (sbscura.” I .

e image is developed on the erreotype plate, as has
been .u‘e?a?? described, tl:;dthe use of ag:mmaygapgur. In the
original process (fig. 10), one form of a mercarial vapour-box is
given; and in the vignette referred to, d, represents another.

Tt matters Wttle in what manner the plate is placed in the
mercurial bath ; the mercury should be volatilized very slowly, and
the image cllowed to have its full development before it is
“renoved from the box. Care should be taken that the operato
avoids as much as possible contact with the mercurial vapour,
since continued exposure to its influence might lead t8 satious
inconvenience.

*« M. Claudet has adopted a most admirable arrangement in this

, as is shown in the woodcut on the following page.

E% . 33 reprelfaxltlts ]: small dark chamber fixe bt:;tside the
spartment in which the operations are carried om, opening
into it by means of sliding glass doors. On either side of the
chambor are placed pieces of yellow glass, t which, on
qpening the shutters by which they are covered, a sufficient

quantity of light is admitted to serve any useful purpose, withgat
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in any way interfering with the sensifive ‘surfaces of the plates.
Within this chamber are placed two mercury boxes, eath contain-
ing a small quantity of that metal. One of these is shown in
section. Each box is placgd over a_water bath, supplied by
means of a pipe with water from.a cistern above, and a small
sand bath is placed between the mercury box gnd the water bath.
By means of the gas burner beneath the box, the water is heated,
the mercury volatilized slowly and deposited on the plates, which
are fixed in the grooves shown on the-sides of the box in section.

‘l.
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Fig. 33. R

. The windows being closed, any mercurial ¥apours which may
escape from the box pass out into the air tErough proper venti-

lators, and the operator is thus protected frond the Injurious effects

of the mercur%.

Fixing the Daguerreotype Image.—It hagialready been stated
tbat the solution of hyposulphite of soda if the most effective
agent for removing all the unchanged iodide of silver, after the
application of, and the development of the ighage by the mercu~
1l vapour, ' ¥ :
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.»-This beipg effected, greater permanence is given -by the, appli-
cation of a solution of gold.

‘The process as described by M. Fizeau, to whom we are
indebted for its introduction, is as follows :— -

+ “ Dissolve eight grains of chloride of gold in sixteen ounces:of
water, aod thirty-two grains of hyposulphite of soda in four
ounces of water : pour the solution of fld into that of the soda,
a little by little, :ﬁitating between each addition. The mixture,
at first slightly yellow, becomes afterwards perfectly limpid. This
liquid now contains a double hyposulphite of soda and gold.

“ To use this salt of gold, the surface of the plate should be
perfectly free from any foreign substance, especially dust; conse-
quently it ought to be washed with some precautions, which
might be neglected if it was to be finished by the ordinary mode
of washing.

% The following manner generally succeeds the best: the plate
being yet iodized, and perfectly free from grease on its two
surfaces and sides, should have some drops of alcohol poured on
the iodized surface; when the alcohol has wetted all the surface,
plunge the plate into & basin of water, and after that into a solu-
tion of hyposulphite of soda.

« This solution ought to be changed for each experiment, and
to consist of about one part of the salt $o fifteen of the water; the
rest of the washing is done in the ordinary way, only taking care
that the water should be as free as possible from dust.

“ The use of the alophol is simply to make the

water adhere perfectly all over the surface of the

@ plate and prevent it from quitting the sides at

each separate immersion, which would infallibly
produce stains.

“ When a picture has been washed, with these

utions, the treabment with the salf:ef gold is
« very simple. 1t is sufficient to place the plate on

a support, fig. 34, or fig: 86, g, and pour upon its

surface a sufficient quantity of the salt of gold thut

Fig. 84 it may be entirely covered, and heat it with a

strong spirit-lamp; the picture will be seen to
brighten, and become in a minute or two of great force. When
this effect is produced, the liquid should be poured off and the
plate washed and dritd.

“ In this operation the silver is dissolved, and the gold precipi-
tated wpon the silver and mercury, but with very different results:
in elﬂ'xo the silver, which, by its reflection, forms the shades of
thet picture, is in some way darkened by the thin film of gold
which covers it, from which results a strengthening of all the
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dark parts. The mereury, on the contrary, which, in the state
of an infinite number of small globules, forms ‘the lights, is
augmented in its solidity and brightness b{i& union with the
gold, from which results a t degree of permanency, and a
refharkable increase in the lights of the picture” ,

The plates are then washed by means of an arrangement of
this order. The apparatus represented in fig. 85 may be employed.
a is a vessel sufficiently large to take the ‘
plate, and not more than half an inch )
wide: this is filled with distilled water,
which is heated by means of a spirit-lamp;
b is a stand supporting the trough, and ¢
u holder for the plate. After the plate
has been: immersed for a few minutes,
it is to be drawn out slowly, and by
blowing on it the water is removed, and
the warm metal rapidly dried. Such are
the principal processes which have been
adopted in the daguerreotype manipu- Fig. 85.
lation. Other modes for giving perma-
nency to the Daguerrean image have been adopted, but none of
them have been so thoroughly ‘successful as those.

The apparatus for the Dagucrreotype shown in fig. 36 may
be enumerated with advantage.

a. Is the camera obscura, with the screen upon which the
image is scen, and by which the focus is adjusted, partly raised ;
and when this is accurately determined a screw is shown by
which it is secured.

b. Silver plate and edges for the same.

¢ c. Are bromide and iodine boxes of walnut, enclosing each
a stout porcelain pan: each pan is furnished with an air-tight
glass cover. On the upper edge of each box is a groove for hold-
ing the plate. On withdrawing the glass caver of thre iodine pan,
the plate is exposed to its action, and the 'colour produced is
observed by holding a sheet of white pupersir®such a position
that its reflection may be seen on the plate;which enables the
operator to judge of the progress of the opération. When the
plate has obtained the required colour, the glass cover is pushed
in, so as to cover the iodine pan, and the covir over the bromine
g:n is withdrawn. The plate is now removpd from the iodinc

x and placed over the bromine box, and thé colour observed as
before. en the plate has received the prgper amount of bro-
mine, which is perceptible by the colour, the dover of the bromine
pan is pushed in, and the plate is again pl over the iodine
pan for a few seconds, until the ultimate colour required is pro-
duced, and it is then ready for removal to the camera obscura.
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d. Improved mercury box, of walnut, with sliding legs, iron
cistern, glass windows for inspecting the development of the

Fig. 56.

picture, mounted with thermometer for ascertaining the tempera-
ture of the mereury.

¢ e. Are platg holders, with clamp for securing the same.

S TIs a box l&‘ holding the Daguerreotype plates.

9. A levelling stand, us2d in the fixing process.

- & A flat peculiar dish {or washing.

7. 1s a hand-buff.

The pictures béing completed, they are mounted in moréace
or ornamented casecs, such as are shown below. ot




CHAPTER XI.
THE COLLODION PROCESS. .

Wit the advance of this beautiful art, there has been a pro-
gressively Jnereasing desive to produce more artistic results ; to
obtain these a medium more transparent than paper was necessary,
and a surface more sensitive than the albuminized glass was re-
(quired.

Collodion eventually presented itsell to the photographer, and
as the film on which to diffuse the photographic agents, it,
heyond all other preparations, offers, in its exceeding sensibility,
beauty of details in the finished pictures, and case of operating,
the most decided advantages.

Collodlion is a peculiar preparation, formed by dissolving gum-
cotton i ether contiiming a little aleohol. 1t is a mucilaginous
solution ol w volutile character, the ether evaporating and leaving
a film of the utmost transparency behind It is not” all kinds of
gan-cotton which dissolve cqually well in ether.  According to
my experience the most casily soluble is prepared by souking
good cotton in a saturated solution of nitrate of potash for some
time; it is then, in a moist state, plunged into sulphurie acid
with which but a small quantity of nitric acid has been mixed :
after remaining in the acid for about a minute, it is well washed
with water nutil no trace of an acid taste is discogered, and then
dried at a low temperature.  "There are no means of deciding to
whom the use of collodion is due. .

To Mr. Arclier and Mr. Fry we are probably indebted for the in-
troduction of this preparation as a photographic agent. The for-
m et gentleman, whose experience in the use of collodion renders
him an anthority upon the subject, has the following remarks :—
5. Thers are two receipts for making gun-cotton, from either of
which a good dissolving cotton may be obtained. ~Several others
hiave been: degeribed, but L should only be confusing the subject
Lo atbempt.to ghye the whole; and it would be forcign to the
linited purpese &f this work to do so. The results, however,
vary 8o 1nch with the strength and proportion of the acids used,
as to rennf&ét extrémely difficult to nawe any one in particular
which would entircly succeed under all circumstanes. In all
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cases it is more easy to prepare a cotton which will explode
readily, and yet not be at all soluble, than one which will entirely
dissolve in rectified sulphuric ether.”

In the fourth edition Mr. Archer's formulx were given. I be-
lieve, however, the following modifications will be found to be &n
improvement upon them :—

Take of dry nitrate of potash in powder, . 4 ounces.
Water, . . . . . 8 drachms,

- Pure sulphuric acid, . . . 5 fluid ounces.
Pour the proportion of sulphuric acid into the powdered nitre
after the water has been added to that salt, stirring them well
together for a few seconds with a long glass rod. Immediately
the two are mixed add 70 grains of well selected cotton, having
previously pulled asunder the fibres, Mix them well together
with two glass rods, in order that the whole of the cotton may
come in contact with the nitric acid which is being rapidly
developed by the decomposition of the nitrate of potash. This
action must be continued for about two minutes; then quickly
remove the cotton with the adhering nitre and sulphuric acid
from the basin, with the glass rods, and plunge it into a large
quantity of water ; it is to be well washed in repeated changes of
water until all the acid and nitre are washed away. The cotton is
then collected together, and first pressed between the hands to
drain off’ the water, and then still further dried by pressure in a
cloth ; the fibres of the cotton can now be carefully separated,
and hung up with pins to the edge of a,shelf, or any other con-
venient place, to dry. There is no necessity to use artificial heat,
as the small quantity requisite for a few ounces of solution can
easily be dried in a warm room.

Certain proportions of nitric and sulphuric acids can be used
instead of the #hove.

Take 1 oz by measure of nitric acid, specific gravity 1-450.

1 oz. ' sulphuric ditto, ordinary.

80 grs. by weight of cotton,

ey

The fibres of cotton must be well separated, as in the preceding
mode. The two acids are first mixed, and the cotton added as
quickly as possible, and well stirred with two glass rods for not
more than half a minute. The gun-cotton is removed from the
acids, and plunged into water to undergo the same washings, &e.,
as in the former receipt. ' . ‘

1% will be observed that the cotton is not exposed to the action
of the mixed acids, in this last mode, longer than is necessary to
saturate it; should the action be continued further, the solu-
bility of the cotton is entirely lost. :
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‘Water must not be spared in washing the cotton, for no
traco of adkd should be left, as the collodion would be injured by
any remaining.

Paper, flax, the pith of the elder, and gumerous vegctable
substances may be employed to prepare this peculiar chemical
compound, to which the general term of Pyrosgline is applied.
The following mode of preparing collodion with paper gives very
constant resnlts :—

6 fluid ounces pure sulphuric acid—specify gravity 1-845.

4 fluid ounces gure nit%c acid sp” Y gl:, Y +450.

1 fluid ounce of water.
‘Well mix these together in a wide-mouthed bottle, and then plunge
into the mixture in strips

200 grains of filtering paper.

Let them stand for fifteen minutes, then wash with abundance of
water and dry.

The substance lignine—which is the true wood of every variety
of plant, and has the composition C 88, H 24, O 20—is capable
of being converted into a material having an analogous constitu-
tion to truc gun-cotton. With strong nitric acid lignine combines
directly, and forms a substance called zyloidine. The composition
of ayloidine is expressed by C 12, N 2, H 8, O 18. Starch dis-
solves by digestion in strong nitrie acid, and on adding water
ayloidine is precipitated. There are several other materials of
which it may be prepared, and ncarly all these substances are
soluble in ether, forming collodion.

Gun-cotton is a compound of lignine with nitric acid—100
parts of cotton producing 170 parts of gun-cotten.

To Prepare the Collodion,— Fifteen grains of gun-cotton or
paper, prepared as described, should be taken and placed in nine
fluid ounces of rectified sulphuric ether, to whigh one ounce of
alchohol, 60° over-proof, has been added. The cotton or paper,
if properly made, will dissolve almost entirely ; afy small fibres
which may be floating about should be allowed to deposit] and
the clear solution poured off previously to the process of iodizing
it. Mr. Délamotte recommends the addition of a few drops of
ammonia to the collodion, to prevent an acid reaction, which
sometimes takes place. The plain uniodized collodion will keep
in well-stoppered bottles for about three months; but not much
longer. We are not well acquainted with the changes which
take place in the collodion ; but it certainly alters very much in
its character, as is strikingly evidenced in the physical effects
observable when if is used for photographic purposes.

To Iodize the Collodion.—Collodion may be 1odized by several
different methods—two or three of these will, however, suffice.
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Prepare a saturated solution of iodide of potassium in alchohol
by adding cighty grains of the jodide to a fluid othce of the
spirits of wine when it is nearly all dissolved, and add to it
as much iodide of silver as it will tuke up, which will be less
than thirty graing® Or to one ounce of alcohol add an cxcess
both of iodide & potassium and iodide of silver; after a day or
two, and with repeated shaking at intervals to facilitate the ope-
ration, a saturated solution of the two salts will be obtained, and
if this is filtered off into another bottle it will always be found
ready for use. The first bottle can be kept as a stock bottle, to
obtain a still further supply by replenishing it with alcohol, and
adding now and then small additional quantitics of the two salts.

'I'he iodide of silver can be readily obtained by preecipitation.
For instanee, take one ounce of solution of nitrate of silver used
in the process—thirty grains of nitratc of silver to one ounce of
water,—and add to it sufficient of a solution of jodide of potassium
in water to throw down the whole of the silver as an iodide.
‘When this precipitated jodide of silver has settled, which it very
readily does, the liquid above must be poured off, and fresh water
added, repeating this washing several times. The iodide of silver
after this is dried, and then put into a bottle with a small quan-
tity of alcohol, just sufficient to keep it moistencd. The quantity
of this solution of the iodide of silver and iodide of potassium in
the alcohol which can be added to one ounce of collodion, must
depend upon the quantity of alcohol in the collodion. The ex-
perimental photographer is advised to try a series of simple
experiments, and determine for himself the best proportion. He
tries his first experiment with half-a-drachm or thirty minims of
the aleoholic solution added to a fluid ounce of his collodion ;—a
sccond experiment, with [ifty minims ;—and so on, until he dis-
covers for himsglR the best proportions for the collodion he uses.
Todized collodion is liable to decomposition, and iodine is liberated.
"This is preverfied by putting a little piece of pure metallic silver
in the collodion, which preserves it colourless and of a constant
strength. Several practical photographers strongly recommend
the iodide of ammonium in preference to the iodide of getussium.

The following answers well :— LT

Todide of ammonium, . . dey

Alcohol, . . . . . 2 ounces.
Dissolve,—add of this one fluid drachm or sixb§ minims to one
Hluid ounce of plain collodion. This iodized collodion keeps much
better ¢han the former. The process now resolves itself into the
following :—

Cleaning the Glass Plate.—A varicty of substances, sich as
totptli, nitrie acid, spirits of wine, &c., have been recommended
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for cleaning the glass: but all these Mr. Horne—a good autho-
rity on this point—thinks quite superfluous; the only articles
actually neeessary being a clean cloth or two, and a wash leather
that has been well and thoroughly rinsed t%hs‘evcral changes

of clean water, to deprive it as much as pi of the dressing
which a new one contains, and a little liquid am: ia, not strong,
but the ordinary liguor ammonie of the shops. 1f this is not at
hand, a little caustic potash or soda will answer as well, the pur-
port of it being to remove any greasy matter attached to the
surface, as glass is frequently marked with soap; and although it
might appear at first sight that clean water must thoroughly
remove this, the operator will be certain of spoiling many of his
pictures if he depend upon water alone.

Pour upon the plate a few drops of ammonia, rub it well over
both surfaces, and thoroughly rinse in water, allowing the water
to flow over the plate cither by pouring from a vessel or holding
it under a tap; now, with a clean cloth wipe perfectly dry, and
finally well rub with a leather. Simple as this may appear, there
is much more in it than will be at first imagined, for unless the
glass is free from stains it is quite impossible to be successful.
The platc may be washed perfectly clean, but the surface not
thoroughly dried. 'Then, again, some hands are very warm, and
if the plate is allowed to rest too much upon any one part, or
held too long in the fingers at any onc particular spot, that will
become warmer than the surrounding part, from the glass being
a bad conductor of heat. The cloth and leather should thercfore
be sufficiently large, that the plate may be as it were insulated as
much as possible from the hands, that no unnecessary heat shall
be applied. At the same time the employment of a warm cloth
is very useful, for the heat is then equally diffused over the plate,
and, what is very essential, the surface perfectly and quickly
dried.

Coating the Plate—1t has already been poirtted out how
neeessary ib is to handle the plate as little as possible in cleawrig ;
we therefore suppose the operator to have the plate in a clean
dry leathci {from- which it is taken to receive the collodio-iodide
of silver. “The plate must be held by the lett hand perfeetly
horizontal, s tén with the right a sufficient quantity of
iodized collodion.should be pourcd into the centre, so as to diffuse
itself equally ovér the surface. This should be done coolly and
steadily, allowing it to flow to each corner in succession, taking
care that the edges are all well covered. Then gently tilt the
plate, that the superfluous fluid may return to the bottle fromn
the opposite corner fo that by which the plate is held. At this
moment the plate should be brought into a vertical position,



7% PRACTICE OF PHOTOGRAPILY.

when the diagonal lines caused by the fluid running to the corner
will fall one into thoe other and give a clear flat surface. To do
this neatly and effectually, some little practice is necessary, as
in most things; operator should by no means hurry the
operation, but d tematically and quietly, at the same time
not being longg t than is actually necessary, for collodion
being an ethe

compound evaporates very rapidly. Many
operators waste their collodion by imagining it is necessary to
perform this operation in great haste ;a%l\; this is not the case,
for an even coating can seldom be obtained if the fluid is poured
on and off again too rapidly ; it is better to do it steadily, and
submit to a small loss from evaporation. If the collodion
becomes too thick, thin it with the addition of a little fresh and
good ether to that contained in the bottle.
Exciting the Plate.—Previous to the last operation it is neces-
sary to have the bath ready, which is made as follows :—
Nitrate of silver, . 30 grains.

Distilled water, . . . . 1 ounce.

Dissolve and filter. Some operators employ 40 grains of the
silver salt.

The quantity of this fluid necessary to be made must depend
upon the form of trough to be used, whether horizontal or vertical,
and also upon the size of plate. The vertical trough is in my
opinion the most convenient, though many still prefer the hori-
zontal one, and attach a piece of India rubber to the back of the
plate as a handle whilst applying the collodion, and to keep the
fingers from the solution whilst dipping in the bath. With the
vertical troughs a glass dipper is provided, upon which the plate
rests, preventing the necessity of any handle, and rendering it
unnecessary for the fingers to go into the liquid. If, however,
the glass used is¥ little larger than is required, this is not neces-
sary. Having then obtained one or other of these, filtered the
liquid, and filled the bath, the plate coauted with collodion is to be
imnorsed steadily and without hesitation, for if a pause should be
made at any part, a line is sure to be formed, which will print
in a subsequent part of the process. g

The plate being immersed in the solution, must be kept there
a suflicient time for the liquid to act freely upon the surface,
particularly if a negative picture is to be obtained. As a general
rule, o will take about two minutes, but this will vary with the tem-
perature of the air ot the time of operating, and the condition of the
collodion. 1n cold weather, or indced anything below 50° Fah-
renheit, the bath should be placed in a wurm situation, or a pro-
per decomposition is not obtained under a very long time. Above
60° the plate will be certain to have obtained its maximum of
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sensibility by two minutes’ immersion, but below this temperature
it is better to give it a little extra time.

"T'o facilitate the action, let the temperature be what it may,
the plate must be lifted out of the liquid two or three times,
which assists in getting rid of the ether from the surface,
for without this is thoroughly done, a uniform coating cannot be
obtained ; but on no account should it be removed until the plate has
been immersed about half a minute, as marks are apt to be produced
if removed earlier.

Having obtained .the desired coating, the plate is then ex-
tremely sensitive, and, therefore, we presume the operator has
taken every precaution to exclude ordinary daylight.

The room must be closed against any portion of daylight, and
candle alone employed, placed at a distance from the operator to
give the requisite light. Yellow glass, which has been recom-
mended for glazing the operating room, does not furnish sutficient
protection from the chemically active rays; with this very sensi-
tive agent deep red glass answers much better.

The plate thus rendered sensitive must then be lifted from the
solution and held over the trough, that as much liquid as possible
may drain off previous to its being placed in the frame of the
camera obscura, and the more effectually this is done the better;
at the same time it must not be allowed to dry. The silver bath
has been the subject of much inquiry, and should be the object of
every degree of attention.

"The bath alrcady mentioned is the pure nitrate of silver bath,
and it answers well when good nitrate of silver is obtained.
Much of this salt contains adhering nitric acid, and it is a safe
plan to add a grain of carbonate of soda to each hundred grains
of nitrate of silver. This will render the solution milky from
the formation of carbonate of silver, but filiration will make it
clear again,

Acctate of silver has been recommended by many photograph-
ers as an addition to the nitrate of silver bath for regative imgyes ;
it certainly appears to yield a darker image, but its operation is
not understood.

A little of the washed iodide of silver (one grain to sixty of the
nitrate of silver) alded to the bath, with a few drops of alcobol,

ives a satisfactory result.

The question is often asked, how soon after coating the plate
with iodized collodion should it be immersed in the nitrate bath ?
Now, this is a difficult question to answer. We have said the
time of immersion is dependent upon the temperature and quality
of the collodion; so likewise must we be governed as to time
before immersion.
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To obtain & Picture.—The next question, also often asked, is,
how long must be the exposure in the camera obscura? a ques-
tion more difficult to unswer than the last, without knowing the
character of the lens and the inteusity of sunshine. Practice
alone can determine this, conbined with close observation of those
parts which should be the shadows of a picture. If, for instance,
in developing we find that those parts less exposed to the light
than others develop immediately the solution is applied, then we
have reason to suppose the exposurc has been too long ; but if, on
the contrary, they develop very slowly, we have proof the time
allowed has not been suflicient to produce the necessary action.
In a good picture we should see first the whites of a dress appear,
then the forchead, after which we shall find, if the light has
ll)ocn pretty equally ditfused, the whole of the face, and then the
aress.

The author of this volume is constantly receiving letters
requiring exact information as to the time necessary for the
exposurc of the collodion plate in the camera obscura. This
question, cannot be replicd to—to-day one sccond may suffice
—to-morrow half a minute may not be long enough; one pho-
tographer may prepare his plate in such a manner that even in
a few seconds his negative picture is too dark, another may
find that he cannot obtain a negative picture dark enough in
several miuutes.  Experiment alone can determine for ench
individual the duration of exposure for his sensitive plate in the
camera obscura.

_he Development of the Image,—To cffect this the plate
must be taken again intoe the dark room, and with care removed
from the camera obscura to the levelling stand.

It will be well to caution the operator respecting the removal
of the plate.  Qlass, as before observed, is a bad conductor of
heat ; therefore, 1f in taking it out we allow it to rest on the
fingers at any one spot too long, that portion will be warmed
thraugh to the face; and as this is not done until the developing
solution is ready to go over, the action will be more energetic at
those parts than at others, and consequently destroy the evenness
of the picture. We should, theretore, handle the plate with
care, and it is advisable to get it on the stand as soon as possible.

Having placed it there, we must next cover the sensitive sur-
face with the developing solution.

This should be made as follows :—

Pyrogallic acid T .. b grains

])'istiﬁﬂl w:ttvr: . . . . . 10 %:u

Glacial acetic neid, . . . . . 40 minims,
Dissolve and filter.
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Mr. Delamotte employs

Pyrogallic acid, . . . .. 9 prains,
Glacial acctic acid, . . . . . 2 drachms,
Distilled water, . . . . . 8 ounces.

Mr. Hennah recommends

Pyrogallic acid, . . . . . 1 grain.
Glacial acetic acid, . . . . . 5 minims,
Alcohol, . . . . . .10 minims,
Distilled water, . .+« 1{luid ounce.

1n developing a plate, the quantity of liquid taken must he in
proportion to its size. A platc measuring five inches by four
will require half an ounce; less may be uscd. but it is at the risk
of stains ; thercfore it is recommended that half an ounce of the
above be measured out into a perfectly clean measure, and to this
from eight to twelve drops of a fifty grain solubion of nitrate of
silver added.

Pour this quickly over the surface, taking care not to held the
measure too high, and not to pour all at one spot, but having
taken the measure properly in the fingers, begin at one end, and
carry the hand forward ; immediately blow upon the face of the
plate, which has the cffect not only of diffusing it over the sur-
face, but causes the solution to combine more equally with the
damp surface of the plate: it also has the effect of keeping any
deposit that may form in motion, which, if allowed to scttle,
causes the picture to come out mottled. A picee of white pder
may now be held under the plate, to observe the development of
the pictuve; if the light of the roon is adapted for viewing it in
this manner. If not, a licht must be held below, but in cither
case arrangements should be made to view the plate casily whilst
under this operation, a successful result depending so much upon
obtaining sufficient development without carrying it too far.

As soon as the necessary development has been obtained, the
liquor must be poured off, and the surface washed with a fittle
water, which is casily done by holding the plate over a dish and
pouring water on il, taking care, both in this and a subsequent
part of the process, to hold the plate horizontally, and not ver-
ticully, so as to prevent the coating being torn by the force and
weight of the water.

Protosulphate of iron, which the author first introduced as a
photographic agent in 1840, may be employed instead of the
pyrogallic acid with much advantage. The beautiful collodion
portraits obtained by Mr. Tunny of Edinburgh, are all developed
by the iron salt. The following are the best proportions : —
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Protosulphate ofiron, . . . . 1oz
Acetic acid, . .. . .« 12 minims.
Distilled water, . .« . . 1pint

This is to be used in the same manner as the other solutions.”

Fixing of Image.—This is simply the removal of iodide of
silver from the surface of the plate, and is effected by pouring
over it, after washing with water, a solation of hyposulphite of
soda, made of the strength of four ounces to a pint of water. At
this point daylight may be admitted into the room; and, indeed,
we caunot judge well of the fixing without it. We then sce, by
tilting the plate to and fro, the iodide gradually dissolve away,
and the different parts left more or less transparent, according to
the action of light upon them.

It then only remains to thoroughly wash away every trace of
the hyposulphite of soda, for, should any of the salt be left,
it gradually destroys the picturc. The plate should, therefore,
either be immersed with great care in a vessel of clean water,
or, what is better, water poured gently and carefully over the sur-
face.

After this it must be placed upright to dry, or held before a
fire.

Nothing now remains but to preserve the picture, which we

have obtained, and secure it for the purpose of printing positive
pictures. A transparent spirit varnish should be used for this
purpose. The plate must be made warm by placing it on a stove,
or a hot plate, and then the varnish (mastic, amber, or copal),
must be poured steadily over it, and when the surface is covered,
placed so that all the superfluous quantity may run off in the
bottle containing it. It soon dries and this operation is com-
Jleted.
! 1t is with m3ch satisfation that we give our readers the advan-
tage of the experience in manipulation of Mr. Kibble of Glasgow,
who has obligingly given the following detailed account of his
mod¢ of manipulating for {)roducing positive pictures :—

Preparation of the Soluble Paper.—Take of sulpfuric and
nitrous acids equal parts, by volume, and as soon as convenient
after mixing the same, add thereto Swedish filtering paper : cut
into strips, holding the same by one end, lower the first fold on
to the surface of the mixed acids, and immediately, with a glass
rod press the folds in succession under the surface, being careful
that no one of them touches the other until fairly covered with the
fluid, otherwise they will adhere. The time required for convert-
ing the single fold of paper into a soluble state being insufficient
for these adhering, will give trouble afterwards. Let tho piece
last imimerscWsbe ;g small bit with the end projecting from the

N 14
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receiver so that at the expiration of fifteen minutes you can, with
the finger and thumb, withdraw it from the fluid and plunge it
into abundance of clean water : after moving it about for a little
commence to draw the strips between the thumb and fingers of
the opposite hand so as thoroughly to expunge all the acid there-
from, which you can test by the mouth ; if tasteless, use blotting-
paper, and then dry before the fire. Now test its solubility in five
parts of ether with threc parts of alcohol (by volume), after a few
minutes it should become quite transparent, retaining its shape until
it becomes so thin that it gradually falls to the bottom as a clear
pulp. Should this take place you may at once remove the whole
of the paper from the acid, and leave it in a large quantity of
clean water to stecp, changing pretty often at first, finishing as
in the first instance by drawing all the strips individually
between the thumb and fingers in a new quantity of water until
tasteless, there being no haste now. After blotting, the whole
may be left to dry spontaneously. Preparation of the collodion.

Ether, 5 parts) ,
Alcohol, 3 purts} by vol.

To each fluid ounce of the aleoholized ether add about
cight grains of the above prepared soluble paper, which, on
arriving at the transparent point already indicated should be
shaken for a little, then left at rest for half an hour, then
again shaken and left to settle. The quantity of paper named
is much more than will dissolve, but this advantage is gained
that only the highly soluble portions enter into solution; and
decanted from the deposit and thinned down by the addition of
alcoholized ether to suit the wish of the operator, a beautiful
limpid collodion will be obtained. To ijodize the collodion
employ :—

5 grs. jodide of cadmium

1gr. do. of pomssiumE to the fluid ounce of collodion.
4 gr. bromideof  ,

To Clean the Glasses.—When this has to be done for the first
time, use cyanide of potassium, a saturated solution, reduced by
adding thereto one vol. water, which will at once recmove every-
thing of a greasy nature. Wash well in clean water, then use
nitric acid as strong as your cloth will stand, and conclude by
employing plenty of clean water. On putting aside the plates to
drain before finally drying them, be cautious not to allow them
to touch or rest on a table or board that has been in coutact
.with- any chemicals, however clean you may think you have
made the same. Have a stand for the purpose, and always put
plenty of clean blotting-paper to absorb the moisture as it leaves
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them, and conclude by drying them with a cloth which has been
well washed with caustic potash and water, and finally in clean
water. You cannot be too particular in this operation.
Coating of the Glasses,—Never have the bottle from which
ion intend to pour the collodion on to the glasses more than
alf full, so that you can lower the mouth of the same within
quarter of an inch of the plate, before the liquid begins to flow ;
by this you avoid spheroidal drops, which are a great -detriment
as they immediately set and the flood of collodion passes over
them ; some are partially dissolved, others adhere, giving the glass
a double coating at those particular points. Be sure and receive
the superfluity, poured from’the plate, into a bottle ready for
the purpose. By this arrangement the collodion you coat with
is kept almost of a uniform quality, and free from the dust that
would otherwise be washed back into ib. None but those who
have carcfully examined into the evils are aware of the great
annoyance caused by dust, which, with every precaution, will
keep falling on the plate. Pour on abundance of the collodion so
that the slightest movement of the hand will cause it flood
in any dcsired direction. As soon as the plate is covered,
gradually lower one corner until the collodion commences to flow,
then you may boldly and quickly tilt it, almost vertical to the
mouth of the bottle, and as soon as it ceases to drop rapidly bring
it almost level, the dropping end being the lowest, and with the
forefinger of the right hand blot off about half an inch of the
corner, as, if put into the silver bath very moist or thick, it is sure
to leave the plate at that particular part. There are other pre-
cautions I would suggest to those using large plates which
require to be balanced on somo support, viz., to allow them when
setting after being coated to remain as short a time as consistently
can be done in contact with the rest or support, as the rapid
evaporation ofMhe ether lowers the temperature of the glass,
which in turn abstracts heat from the points in contact with it,
thereby causing the collodion to set quicker at those parts, leav-
ing an impression in all the subsequent operations which is
‘highly mortifying. This will be casily understood by those who
have commenced by balancing their plates on their thumb and
fingers, even though covered by non-conductorsef heat.. The
collodion in the recciving-bottle after it has acqrmiplated can be
thinned down by the addition of aleoholizcd ethet and sgf asideso
deposit dust, &e., and will be as good as formerly ’-nw?y 50.
To prepare the silver or sensitive solution Y ¥
t 80 grains nitrate silvers [ &\2 * d
1 grain iodine. e
1 ounce water, distilled.
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Put these proportions into a glass or porcelain receiver and boil for
about ten minutes or quarter of an hour, then allow to eool, a
large quantity of the iodide of silver added will have been taken
up at the boiling point; but on cooling a quantity is deposited
as a double salt of nitrate and iodide of silver; this disables the
bath from attracting the iodide of silver formed upon the plates
rendered sensitive therein, and has this additional benefit, that
should any obstacle occur to prevent the exposure of your plate
after the same has becn excited, you may leave it in the silver
bath for hours; indeed, I have exposed plates prepared the
evening previous, on the next day, with very satisfactory results.
Those using gutta percha baths sometimes find annoyance after
the silver solution has been in the same for a few days; this is
caused by an oil which is acted on by the silver for the first few
days, and falls as a sludgy deposit ; if filtration does not cure
the same, re-boiling and filtration of the solution is sure to do it.
‘With regard to after alterations, which take placc in the Lath,
such as acidity, alkalinity, it is best to leave that to the ex-
perience of the operator, so much depends on the qualities of
the collodion ; rules that may suit one will be certain of failure
with another, there being often so many latent modifying causes.
Into the above prepared bath lower your collodion plate by a
steady uniform movement, immediately it sets a little, which
a short experience with any collodion will determine. Should
any interruption cause a stoppage of the plate in its dewcent,
you may withdraw it at once, as 1t will most certainly be spoiled,
having a clear line cut across the film parallel to the fluid.
After the plate has been immersed ten or fifteen scconds it may
be raised with advantage once or twice for a sccond or two
to facilitate the escape of the ether. After about two minutes’
immersion, the greasy looking lines formed by the ether escaping
from the film will have ceased, the plate may then be withdrawn,
and will develop evenly (unless otherwise influenzed), but, as
already mentioned, with the bath prepared according to.the
above instructions, it can wait the convenience of the operator.
Those who use vertical baths and keep the same always charged,
although with a lid covering to protect the solution from dust,
would do wtl, each day before commencing operations to skim
"thé surfade wita a picce of paper, or lower & clean uncoated plate
' {fito the ghlver; which will thoroughly abstract the dust, otherwixe
"Xhey witl ofbén §E,t}neir first picture devel¥p with something of

I3

47%he appearatide @Mnarbled paper. This is an evil I have often

“:/sp¢l with in flosting. paper in various solutions where I have been

». préssed for time "and neglected this precaution, so often, indecd,

- that I now make it a rule never to operate unless 1 have time
a
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to put the solutions in working condition. After exposure of
the plate in the camera—which, with a three or four inch diameter
landscape lens, of twelve or fourteen inches focal distance, will vary
in summer from five seconds to one minute exposure, according
to the actinism of the day—you subject the latent picture to the
following developer :—

Proto-su]plmte ofiron, . . . . 1D grains.
Water, . . . . . . 1 oz,
Nitrate of potash, . Co . 7% oz.
Nitrate of acid, . 3 drops.

Acctic acid, .tbout onc-tenth of' the bulk of water.

This developer is a mixture of proto-nitrate and proto-sulphate of
iron, which I find to give very good results, and it will keep good
for a fortnight, but after that time I would advise a new quantity,
or the addition of a little morc of she sulphate iron and nitrate
potash, as the solutions of iron commence to peroxidize from the
time they are mixed, hence they lose their power of deoxidizing or
reducing the silver which forms the picture. Should the plutes
be sm.lll say six by four inches, they may be developed ecasily
and rerrula.llv by pouring on the developer, but if longer, a flat
porcel.nn (lcvelopmv dish is preferable, and this allows you to see
distinctly the image coming out with a very faint light. Immedi-
ately. you rest the end of the cxposed plate in the developer, that
instant commence to lower it, otherwise you will get a dirly
looking deposit of metallic silver which will be spread over a con-
siderable portion of the picture. A picture which has been
exposed for too short a time will be easily known by the slowness
with which it makes its appearance; also by small spangles of
silver similur f what you will always find deposited in a develop-
ing bath which has been used, adhering to the pictures. This is
easily accounted for. Solutions of protosalt« of iron, when
mixed with nitrate of silver, after a few seconds commence to
decompose it by virtue of its affinity for oxygen ; this it"takes
from the nitrate, reducing it to the metalkic state, and in turn
becoming a persalt of iron. This is a purefmyhemival action, so
that when the photogenic action is slow the chemical outstrips it
and docs the evil mentioned. $osban 4s the plcture secms fairl,
developed, which a little practice will tell, immediately pousi:
water gently upon it or lower i -into a receiver of water to sth"
any further action, or the chémical action will commence its des;
po .and destroy the picture.” Nothing further is required, bt
washing the plate free.of adhenng iron to lower it mw;‘,t
tho following solution :— K
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To fix the Picture.—

Cyanide potassium, 1 oz. to a pint of clean water.

Nitrate of silver, 40 grs. dissolved in an ounce of water and mixed,
You will soon find whether or not your picture has been washed
free of iron, if not, you will find clouds of blue all over it, which
is caused by free hydrocyanic acid acting on the iron, forming a
Prussian blue. When the picture becomes transparent in the
shadows it may be removed from the bath and washed, the iodide
being now completely removed it is safe to let it steep a fow
minutes in water before putting aside to dry, after which it can
De backed with the usual solution of asphaltum in naphtha.

Such is the process of Mr. Kibble, ®ho has produced numerous
admirable pictures by this mode of manipulation,



CHAPTER XIIL

THE PRESERVATION OF SENSITIVE COLLODION PLATES,

By the processes described we produce photographic plates of
extreme sensibility, but unfortunately that delicacy of the chemi:
cal adjustment, which is tMe cause of the rapidity with which an
impression is received, soon passes away upon the drying or con-
solidation of the collodion film.

Several operators have turned their attention to this subject
It soon became evident that if i5 was possible to preserve the col-
lodion from drying, the plate might be kept in a sensitive state
for some time. Many methods have been adopted to secure this
end; from those which have been published the following are
selected as being Ly far the most satisfactory :—

Nitrate of Magnesia Process.—Various deliquescent salts sug-
gested themselves to, and were employed by Messrs. Spiller and
Crookes, and all of them with a certain degree of success. The
most favourable results were obtained with nitrate of magnesia.
which is employed in the following way :—

The plate coated with collodion in the usual manner is rendered
scnsitive in a thirty grain nitrate of silver bath, in which it should
remain rather longer than is considered necessary (about five
minutes), it must then be slightly drained and immersed in s
sccond bath consisting of—

Nitrate®»f maguesia, . . . 4 onnces.
Nitrate of silver, . . . . . 12 grains.

Glacidt acetie acid, . . . . 1 drachm,
Water, . . . 12 ounces,

and there left for about five minutes, then removed and placed in
a vertical position on lg:tting-paper, until all the surface moisturc
has druined off and beén absorbed, this generally takes about hall
an hour. The plates thus prepared may be packed in any con-
venient box unlt)zil requircdpfor use. Messrs. Spiller & goq{&i
assure us that they have kept the plates thus prepared upwa

of three weeks, and there has been no appearance of deterior
in them. Before development they find it advisgble to
the collodion film by immersion in the silver bath for abou
a minute, as otherwise the pyrogallic acid or the iron soly
does not flow evenly over the plate. 4
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Glycerine Process,.—Those photographers, Mr. Pollock and
some others, have been employing glycerine with much advantage.
The best mode of using it appears to be the following : —

The cleaned glass plate is coated with iodide of ammonium
collodion in the usual way and immersed in the thirty grain nitrate
of silver bath, which has been fully saturated with iodide of silver,
so that the plate may be left its full time without fear of dissolv-
ing the sensitive film. After remaining for three or four minutes
the excited plate is transferred to and immersed for an equal time
in a washing bath ef pure distilled water ; or instead of this bath
a stream of water from a syringe bottle may be employed, the
object being to remove the excess of free nitrate of silver from
the sensitive film. So prepared the plate is ready for the gly-
cerine.  An intimate mixture is made of three parts by volume of
Pryce’s glycerine, specific gravity 123, and one part of this silver
solution (oue grain of nitrate of silver and thirty miniins of glacial
acetic acid to the ounce of water—with a trace—less than a drop,
of nitric acid). This mixture is pourcd on the surface of the
washed collodion plate, its action being assisted by transferring
some two or three times to and from the measure glass. After
five minutes’ contact the plate has to be well drained and placed
in nearly a vertical position on Dblotiing-paper, which will absorb
the large excess of glycerine from its surface. The plate is then
ready for the camera, and it may be preserved full twenty days
without any loss of sensibility. Before proceeding to develop
the latent image on the glycerine plate, it is only necessary to
immerse it for two or three minutes in the thirty grain nitrate of
silver bath, when the solution of pyrogallic acid or protosalt of
iron may be applied as usnal.

Honey Process.—Mr. Shadbolt states that he has used loaf
sugar, moist sugar, grape sugar, sugar of milk, mannite and honey,
for the purpose of preserving the collodion plates, and that honey
has proved the best preservative agent. ]

The preservative syrup is made with three volumes of pure
honey and five volumes of distilled watler. 'This mixture is stirred
with a glass rod until the honey is thoroughly dissolved, and then
filtered through blotting-paper (a process occupying some hours),
sud to the filtered solution one volume of aleohol is added. Im-
gdisitely after the plate is rendered sensitive in the ordinary way,
§'syrup is poured over it so as to cover it. Do this with the
g portion of syrup three times and then place the plate to

. In albigut ten minutes the plates may be placed in a dark
d preserved for use. Pictures have been takcn on plates
j-prepared three wecks after excitation.

fore developing, the following practice has been recommended
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by Mr. Shadbolt :—- I first of all plunge the plate with its latent
picture into a bath of distilled water for from five to ten minutes,
lifting it up and down occasionally, the exact time is not im-
portant, the object being to moisten the collodion evenly, and at
the same time get rid of most of the preservative syrup. 1 then
remove it, drain off closely the superfluous water, and plunge
the plate for a single instant into the nitrate bath, remove it
immediately, and drain a few drops from the plate into a glass
measure ; then add the pyrogallic acid solution to the liquid
drained from the plate and develop in the usual manner. The
developing solution T make as follows :—

Pyrogallic acid, . . .. 8 grains.
Instilled water, . . . . 5 fluid ounces.
Acetic acid (not glacial), . . 2 flnid ounces.
Alcohol, . . . . 1 ounce.

The acetic acid 1 usc is the ordinary acid of the shops, and costs
from 8d. to 1s. per pound. The plate is then washed and tixed
in the usual manner.”

Oxymel Process.—This process introduced by Mr. Blewellyn is
a modification of the honey process already given. This gentle-
man says, “ My method of procecding, is to prepare the collodion
plate in the usual way, and when taken from the nitrate bath to
immersc it in water in a gutta percha tray for two or three min-
utes; pour away this first water, and wash again with a fresh sup-
ply, so as thoroughly to remove all traces of free nitrate of silver.
On removal from this second washing bath, drain pretty closcly
and immerse again in a filbered bath composed of onc part of
oxymel to four parts of water. This preservative solution should
be placed in a horizontal gutta percha tray similar to that used
for the waterath : it should he tilted at one end—the plate, col-
lodion side upwards, is to be placed in this; and when the tray
is restored totits level, the syrup will run with an even wave over
the rensitive {ilm, and may remain covering it for about a minute ;
then tilt the tray again, rhise the plate evenly, and place it to
drain on a piece of clean blotting-paper, which should be renewed
after the lapse of a few minutes. To develop, it is necessary to
wash the plate in water for four or five minutes, *and then pour
on pyrogallic acid of the usual strength, and in thé usual manmess
adding previously two or three drops of the silver bath, .M
Llewellyn—than whom few gentlemen have practised Phg
graphy more zealously or successfully—says, “ I can recommen
—the oxymel process—with great confidence as the best met
among the many that I have tried ; and indeed, I find it fulfils
the conditions which are required for field work in the produe§
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ef photographic landscapes, when at a distance from the laboratory
or the tent.”

Albuminized Collodion.—M. Taupenot having employed albu-
men as a varnish to preserve the collodion plate, arrived at a
process which enabled him, with dry plates, to obtain all that we
can get with moist and recently preparcd collodion. IIis process
is :—having collodionized the plate, dipped it in the silver bath,
and washed it with distilled water, pour on it albumen iodized
in the proportion of one and a-half per cent., either fresh or old ;
then let it drain and dry. The plate may be preserved in this
state for several days. 'When about to be used, it must be dipped
in the bath of accto-nitrate (ten parts of nitrate of silver, and ten
parts of acetic acid, to 100 parts of distilled water), the plate
must be left in this bath for ten or twenty seconds, and the bath
should be carefully filtered at the moment of using it, especially
if pyrogallic acid is to be used subsequently for the development
of the image. The plate is then washed in distilled water, and
may be used immediately while still moist, or kept in a scusitive
state.

Dr. Taupenot prepares his albumen in the following munner :—
ten parts of honey are mixed with 100 parts of albumen ; a little
yeast is added, and one part and a-half of iodide of potassium.
This is allowed to ferment; afier fermentation the liquid wust
be filtered and stored in bottles, containing only from three to
six fluid ounces ; in this way provision may be made for a year
or more.*

Barnes’s Dry Collodion.—Mr. Barnes employs the [ollowing
iodized collodion : —

Plain collodion, . . 4 ounces.

Solution of iodide of potassium, . . 5 drachms.
Pyroacetic spirit purified, . . . 4 drachms,
Camphor, . . . .. . 4 grains,
Etherial tincture of chloride of gold, . 10 Tops.
Tincture of jodine, . . . . 3 drachm.

The ingredients having been added to the plain collodion®; and
when the camphor has dissolved, the whole should be allowed to
-pettle. A small quantity of old collodion, one ounce of old to
“four ounces of new is to be added to the mixture—this gives it
greater firmness, (Old collodion is decolourized in the following
nner :—to sixteen ounces of old collodion, add one ounce of
drous carbonate of soda, and about four drachms of acetic
Ktha ; shake the mixture occasionally uitil decolourized, which
take place in about a couple of days.)

" While these pages are passing throu{;h the press, improvements in Taupenot's
88 ure made, which will appear in the Arresvix,
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The glass plate having been carefully cleaned, the collodion is
applied in the usual way, and then dipped in a silver bath satu-
rated with jodide of silver. Mr. Barnes adds alchohol to his
bath, which appears objec-
tionable. The plate being
immersed, is washed with
distilled water, and dried
spontancously,standin: up-
on bibulous paper, or placed
in the drying box, fig. 39.
g This scarcely requires

: any description. The bot-
tomn is formed of slips of
%% wood, benecath which is an
- iron plate, upon which the
flame of the spirit-lamp
plays; at the top of the
box an aperture must be
made, to allow the moisture to escape ; this is covered, when in
use, with a picce of fine muslin.  The plates, when dry, are pre-
scrved in the plate box, and they are said to be, at the end of six
werks, as rapid in their action as ab first. P

‘When the plate is removed from the camera obscura, it mnust
be immersed for about a minute in the washing bath, and after-
wards placed on the levelling stand, and flooded with the following
solution :— B

Fig. 89.

Saturated solution of gallic acid, . . 4 ounces.
Distilled water, . . . . . 4 ounces.
Acetie acid, . 1 drachm.
o i p
yrogallic acid, L™ . . 4 grains,
30 graimgsolution of nitrate of'%lvet, . 10 drops.

‘We have seen many beautiful pictures produced by this process,
and from repoft it appears, when proper care is used, to atswer.



THE COLLODION PROCESS. 93

T have for some time past been working with bromized collo-
dion, and as, from my experience, it seems likely to become an
agent of great value, perhaps the following account of some ex-
periments with it may prove of interest to any photographer,
who has the time and means at his disposal to investigate the
subject more fully in its practical application.

“To prepare the collodion I proceed as follows :—Mix together
equal bulks of sulphuric acid, specific gravity 1-80, and nitric acid,
specific gravity 1'50 ; stir well with a glass rpd, and then, while
still warm, immerse as many picces of f g Swedish filtering-
paper as the vessel will conveniently hold,” Allow them to re-
main together for one hour ; then pour the liquid away, and wash
the paper until free from the slightest trace of acid, and allow it
to dry in a warm room.

* Take cight drachms of the purest washed ether and % drachm
of spirits of wine, 60° above proof, and dissolve in this six grains
of the above prepared paper. This collodion may be bromized in
the following manner :—In a small bottle place about two grains
of crystallized nitrate of silver and about ten grains of pure
bromide of ammoninm; pour on this two drachms of spirit 60°
above proof, and allow them to remain together for some hours,
shaking the mixture several times. One drachm and a-half of
the supernatant liquid are to be added to every ounce of the
previously prepared collodion.  Thus bromized, it will remain
perfectly colourless and good for a long time.

“ I excite the plate in a thirty grain silver bath, which has been
previously saturated with bromide of silver ; about two minutes’
stay in this bath is generally sufficient, though a little longer
time does not injure it. The film of bromide of silver is a pale
orange by transmitted and blue by reflected light, and is very
transparent.  For developing, 1 prefer proto-nitrate of iron, being
‘more accustomed to it, but have no doubt that in other hands
pyrogallic acid would answer cqually well. The &above propor-
tions of paper, aleohol, and bromizing compound may be varied
within certain limits without much influencing the result. Ihave
.given the proportions which I am most in the habit of using, but
‘apomld  recommend that the experimentalist should ascertan for
sdlf whether a slight departure from ghe above proportions
nld‘give a collodion of the consistency and strength of that
v wgeh he is most accustomed to manjpulate.

& bhief advantagus it scems to posdess over the ordinary

n, besides its great sensitiyeness, ate: the follow-
#'lpnds the'required opacitgl of the more strong

P G“l()f?lxe éky, for instance} is not lost by ov

.

petation ja#led: more easily copied,; Its
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sensitiveness to coloured light is, however, most strikingly shown
when coloured glass or sulphate of quinine (as suggested by Sir
John Herschel) is employed to absorb the strongly acting in-
visible rays. To prove this, I arranged scveral flowers and plants
with a view to obtain a great contrast of colour, light, and shade.
The best picture I could obtain of them on iodized collodion was,
as I had anticipated, wanting in half-tint, very few of the colours
producing an adequate impression. 'When, however, bromized
collodion was used under the same circumstances, but with the
interposition of the hath of sulphatec of quinine, every part came
out with nearly the 8fime gradation and depth of light and shade
as existed in nature : this picture on bromized collodion hehind
the quinine bath required 40 minutes ; on iodized, without the
quinine solution, 4 minutes; but when I attempted to tuke a
photograph on iodized collodion, with the quinine bath interposed,
I found that with the light I was working in, the plate would
not keep a sufficicnt length of time to enable me to obtain an
image.

“The advantages ol using bromine in the place of iodine, for
all objects having a green or yellow colour, have been already
pointed out.”

The sensibility of the preparations employed by the Count de
Montizon, cnabling him to obtain photographs of most of the
living animals in the Zoological Gardens, renders his processes of
interest. He employs the following preparations :—

1st, In one ounce of collodion, put a little iodide of silver, and
about three or four grains of iodide of potassiun, and then shake
it well up. The collodion becomes very turbid, but on being
left for some hours, it gradually clears up, beginning at the
hottom. Whin it is quite clear, pour off the liquid into another
bottle. X

2d, To one ounce of collodion add two grains of iodide of am-
monium. Tl¢s will give very beautiful gradation in the half-
toneg, but not so vigorous a picture as the firsk.

3d, Tu cight drachms of pure alcohol dissolve perfectly eight
grains of iodide of ammonium or iodide of potassium and # grain
of iodide of silver ; then add twenty-four drachms of collodion..
The iodide of silver ought to be freshly made, or the resulting -
negative will be of inferior quality. ~ Theiodide of sammonipm tod ™
ought to be newly made. This collodion is one of the most séns ;

I

sitivo, but the half-tones produced by it are inferior,. =~ ./~ 7%
4th, In ¢ight drachms ofalcohol dissolve eight gx:i‘i!is of jodide ¥
of p stassiiihs fur of iodide of ammonium, and } g?ﬁﬁ of jodidg3
‘silver ;\ thon add twenty-four drachms of collogion: . T'his forsgi¥
bvghMigensifive medium. ‘ ot
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oth, In 24 ounces of collodion, five drachms of alcohol and five
minims of liquid ammonia, dissolve fourteen grains of iodide of
ammonia. This forms a very good collodion, very sensitive and
colourless.

6th, In two drachms of aleohol dissolve six grains of iodide
of potassium, and add six drachms of collodion.

¢ now come to the Count de Montizon’s

Method of Operating.—1 employ nothing but water to clean
the glass plate with, using plenty of it, and rubbing the glass
with the hand till the water flows frecly over the surface. It
must be well dried and rubbed clean with a linen cloth which
has been well washed without the use of soap. When the col-
lodion comes away from the glass, it is almost always in conse-
quence of the existence of grease or dirt, or of a little moisture
upon the surface.

Pour the collodion upon the glass in the usual way, and almost
immediately immerse it in the bath of nitrate of silver, thirty
grains to the ounce of water, lifting it in and out of the solution
toallow the ether toescape. When it assumes a bluish-opal hue,
it is ready for use. By adding a little aleohol to the solution,
one part of aleohol to ten parts of water, and onc part of
nitrate of silver, the collodion is more speedily rendered sensitive
and the image produced is more vigorous.

It seems of some importance to immerse the glass in the
nitrate bath, and to place it in the slide in the same direction as
that in which the collodion was poured off the glass plate.

After the appearance of the opal hue, if the bath Le an old
one, the plate may be left in it for some time without injury ;
but if the bath be new, it must not be left longer than is
neicessary to excite, or the nitrate would attack the iodide of
silver. |

To obviate this, it is well in making a new bath to add ome
grain of iodide of silver to each ounce of the nitrategsolution.

1t is unnecessary to filter the bath, as it is often altered in its
nature by passing through paper containing injurious chemical
constituents. A little blotting-paper drawn over the surface
will remove any particles of dust that may be floating upon it.

If the bath contain alcohol, it should, when not in use, be kept
in a stoppered bottle. ‘

¢ . The Count de Montizon adopts the processes for development
“#ind fixing which have alrcady been described.

" 'We cannot consider our task finished without mentioning the

,addition of gutta percha to the collodion. This discovery was
“mad¢ by Mr, P, W, Fry, to which gentlemtan belongs sowe of
thé most important steps made in the art.
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The scnsibility of the plates appear to be most materially in-
creaged by the addition of the gutta percha; indeed, pictures by
superposition may be obtained with absolute instantancity, and
in the camera obscura in less than a second of time.

The plan of proceeding to obtain this extrcme sensibility, as
recommended by Mr. Fry, is to obtain a thick and strongly
charged collodio-iodide, and to two parts of this add one of a
saturated ethereal solution of gutta percha, allowing it to stand
a day or two to clear itself, previous to being used.

The plate is then coatied in the usual manner. As the cther
evaporates a peculiar white film comes over, at which time it is
ready for immersion in the bath. This must be conducted as
previously described, and, from its extreme sensibility, with, if
possible, greater precaution than before.

For the development of negative pictures, Mr. Fry rccom-
mends the pyrogallic solution, rather stronger than that pre-
viously given, about one grain to the ounce, with the addition of
an extra portion of acetic acid, and the plate re-dipped in the
nitrate bath, in preference to adding silver solution to the pyro-
gallic acid.

In fixing the image after devclopment, it is necessary to keep
the hyposulphite longer than with the ordinary’ collodion, as
the iodide is held with greater temacity. In other respects the
method of proceceding is precisely the same.

Mr. Thomas has modified the collodion process as follows :—

1st. To preparc the glass.—Roughen the surface of the edge
about one-sixteenth of an inch all round with coarse emery paper ;
this prevents contraction of the film, and enables you to pump
upan it, if necessary, without any fear of coming off.

2d. To clean the glass if new.—Make a mixture of spirits of
wine and liquor ammonia equal parts, render it as thick as cream
with tripoli; With a piece of cotton wool, kept for this pur-
pose, rub a sipall quantity over that side seratched as doscribed,
wash well under & tap of water, and wipe dry with a picce of old
linen washed without soap and kept scrupulously clean for this
purpose.

N.B.—To clean a glass after having used it, when not var-
nished, wash off' the collodion film with water, and dry as above.
Always wipe the glass just Lefore use, and breathe upon it; if
clean, the moisture evaporates evenly. Y

3d. Pour into the centre as much collodion as the glass wift-
hold, and pour off’ at that corner diagonal to the one by which
the gluss is held: prevent the formation of lines, by altering
quickly the position of the glass before the film dries; with
obscrvation and practice dexterity is easily acquired. B
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4th. As soon as the collodion ceases to run, plunge the pre-
pared glass, without stopping, into the following bath :—
Into a twenty ounce stoppered bottle put

Nitrate of silver, . . . . . 1 ounce.
Distilled water, . . . . . 16 ounces.
Dissolve. -
Todide of potassium, . . . 5 grains.
Distilled water, . . . . . 1 drachm.

Dissolve.

On mixing thesetwo solutions a precxpxtate of jodide of silver
is formed.  Place the bottle containing this mixture in a sauce-
pan of hot water, kecp it on the hob for about twelve hours,
shake it ooc.lslonally, now and then removing the stopper.  The
bath is now, perfectly saturated with iodide of silver : when cold,
filter through white ﬁltemng paper, and add,

Alcohol, . . . . . 2 drachms.
bulphuu(, wther, . . . . . 1 drachm,

A convenient way of saturating the nitrate of silver bath with
iodide of silver, is to dissolve the one ounce of nitrate of silver in
two ounces of the water, add the solution of iodide of potassium
to this strong solution ; the precipitate thus formed is by shak-
ing entirely dissolved ; now add the remaining fourteen ounces of
water, when the iodide of silver is again thrown down, but in
such a fincly divided state as to render the complete saturation
of the Lath more perfect, obviating the necessity of frequent
shaking.  After half-an-hour, add the alcohol and ether and
filter.

5th. Allow the preparcd glass to remain in this bath cight or
ten minutes : just before taking it out move it up and down three
or four times; drain it, but not too closely ; when in the frame
place upon the back a piece of common blotting-paper to absorb
moisture 3 the sooner it is placed in the camera the butter.

6th. The time of exposure can only be asccrt'nntﬁ by practice,
no rules can be laid down, and I an unacquainted with any royal
road but that of experience, leading to constant suceess in this
most important scetion of photo«rraphy

7th. The plate being taken from the camera and placed upon
a levelled stand, and develop instantly the latent image with the
following colution :—

Pyrogallic acid, . .. . .. 8 grains.
Glacial acetic uud « + + .+ 1 drachm.
Distilled water, . . .« 1 ounce.

Take one part of this solution and two parts of distilled water

-for use. -. .
H
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8th. When the image is sufficiently intense wash freely with
‘common filbered water, then pour on the solution of hyposul-
. phite of soda, wash, dry, and varnish in the usual manner.

In the third section of this work will be found a description
of the most recent methods recommended for keeping the sensi-
tive collodion plate during some time without injury, and all
additional improvements in rclation to this process, up to the
latest period.



CHAPTER XIV.

THE CAMERA OBSCURA AND OTHER APPARATUS FOR THE
- COLLODION PROCESS.

17 will be evident to all who have practised the simple forms of
the Collodion process, that the ordinary construction of the camera
obscura answers for this, as it does for the other processes. But
for the practice of this photographic method in the open air, some
modifications were required.

Many ingenious cameras have been devised for this purpose;
but there are few better contrivances than that introduced by Mr.
Archer, and modified by Messrs. Griffin & Co.

The following is a general description of the camera constructed
by Mr. Archer, which admits of being made as a very light
folding camera, i thought necessary.

1t is a wooden box, eighteen inches long, twelve inches wide, and
twelve inches deep, and is capable of taking a picture ten inches
square. Externally it may be thus described :—1In front it has a
sliding door, with a circular opening in it, to admit the lens:
this sliding door enables the operator to lower, or raise, the lens,
and consequently the image formed by it, on the ground glass, as
the view may require. The two sides of the camera have open-
ings cut in them, into which sleeves of India rubber cloth are
fixed, to admit the hands of the operator, and are furnished with
India rubber bands ab the lower ends, which preg against the
wrists, and prevent the admission of llght

The back of the camera has a hinged door fitted at its wpper
part with an opening of just sufficient size for the eycs, and
shaped so as to fit close to the face. A black eloth is tied round
this end of the camera, to prevent any ray of light penetrating at
this opening. In%he top of the camera, near the front, is inserted
a piece of yellow glass, to admit a small quantity of yellow light,
and is closed with a hinged door, to regulate the quantity of light
required.

The interior of the box is farnished with a sliding frame, to
support the ground glass or the bath and the prepared plate ; and
it has a stop, by means of which any focus from three inches to
fifteen inches can easily be obtained.
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The bottom of the camera is furnished with a gutta percha
tray, about one inch deep, to hold the washings, &c., when the
camera is in operation,

Also, the bottom of the camera at the back has an opening cut
in it, extending nearly the whole width of the camera, and as far
in as the edge of the gutta percha tray.

This opening is intended to admit, when the camera is in use,
a light wooden case containing the glass bath, focusing frame,
stock of glass, and paper required in the process.

This form of camera will admit of the following manipulation :
—Having placed it upon a stand pointing to the object to be
taken, the hinged door at the back ie opened, and the bath is
three parts filled with the solution of nitrate of silver ; a plate of
glass is then taken from the cell, and cleaned if necessary.

"The collodion is poured on in the manner previously described ;
when the film has set alittle it is immersed in the nitrate of silver
bath, and the lid of the bath is closed down upon it. The next
step is to obtain the focus with the ground glass: this can be
done whilst the collodion is becoming jodized.

After adjusting the sliding frame to the proper focal distance,
the camera must be closed, and the rest of the process conducted
by passing the hands through the sleeves, and placing the eyes
close to the aperture in the back of the camera, and drawing the
black cloth over the front of the head.

By the aid of the yellow light admitted from the top, the ope-
rator can carry on the rest of the process. The plate is now
ready for the action of light, and is taken from the bath ; or the
bath itself, with the plate in it, is placed in the sliding frame.
The refracted image is at once thrown upon the sensitive plate.
After the requisite cxposure, the plate is taken from the bath,
and the picture is developed with the solution previously described.
The progress Af this operation can be seen by aid of the yellow
light, keeping the eyes close to the aperture behind.

‘When, from experience, the picture is sufficiently brought out,
a little water is poured on the glass to wash off' the developing
solution, and the drawing is partially fixed by the applicatidn of
a small quantity of a solution of common salt.

The drawing may now be removed from the eamera without
fear of being injured by light, and the remainder of the opera-
tions can be conducted outside the camera.

The advantages of a camera of this kind may be thus enu-
merated.

1t allows the preparation on the spot of the most sensitive
surfades ; their immediate use whilst the sensibility is at its
Iaximum ; the ready development of the image, and fixing.
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All these operations being carried on consecutively, the operator
can, after the first trial, see what results the progress of his
labours is likely to produce.

1t gives him the power of shading off any portions of the view
during the action of the light, by holding in front of the prepared
plate and near the lens a moveable screen, or any flat piece of
wood, as the case may require ; thereby preventing the too rapid
action and consequent solarization of the distant portions of the
scene. The spire of a church, for instance, pointing upwards in-
to a bright sky, often requires this precaution to prevert its being
entirely lost.  Other instances of this effect will readily suggest
themselves to those at all acquainted with the art.

The following figures represent Mr. Arclier’s camera with some
modifications.

The tigure 40 is a section of the camera, and 68 its external
form, a is the sliding door that supports the lens . cc are the
side openings fitted with cloth sleeves to admit the operator's
arms. d is a hinged door at the back of the camera, which can
be supported like a table by the hook e. f'is the opening for
looking into the camera during an operation. This opening is
closed, when necessary, by the door g, which ean be opened by
the hand passed into the cunera through the sleeves ¢.  The
yellow glass window which admits light into the camera during

Fig. 40.

an operation is under the door k. i is the eliding frame for
holding the focusing gluss, or the frame with the prepared glass,
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either of which is fastened to the sliding frame by the check %.
The frame slides along the rod J,/, and can be fixed at the proper
focus by means of the step m. n is the gutta percha washing
tray. ois an opening in the bottom of the camera near the

door, to admit the well p, and which is closed, when the well is
removed, by the door g. The well is divided into two cells, one
of which contains the focusing glass, and the other the glass
trough, cach in a frame adapted to the sliding frame 7. On each
side of the sliding door that supports the lcns , there is, within
the camera, a small hinged table r, supported by a bracket s.
These two tables serve to support the
bottles that contain the solutions
necesawry te be applied to the glass
plate after its exposure to the lens.
Previcusly to describing the forms
of camera obscura which are more
especially recommended for the collo-,
. dion process—and which are, of course,
¥ pecaliarly adapted to any form of pho-
tographic manipulation—it may assist
the amateur if a few of the more con-
Fic. 42. venient forms of apparatus are described.
Fig. 42 represents the ordinary folding gutta percha dipping
bath, which is supported at a convenientt angle, to avoid the
removal of the sensitive film from the surfuce of the glass as it
W, withdrawn from the silver solution.
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Fig. 413 is a glass dipper, with the collodion plate supported ou
it for the purposc of carrying it conveniently into the troughs.

Figg. 48. kig 44.

When operating in the open air, or at a distance from home,
bottles for holding the solutiohs beecome inconvenient. The
following form of trough (fig. 44) has, therefore, been constructed
for the purpose of carrying with safety the silver solution. This
trough is of gutta percha ; the head is partly of mahogany, secured
by brass screws ; close contact is insured by means of a piece of
vuleanized caoutchoue, but this is kept from contact with the
solutions of silver, by the interposition of a piece of gutta percha.
In this way the fluid is kept in a perfectly tight vessel until it is
required for use; the head is readily removed by unscrewing the
clamps, and as readil v readjusted.
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Fig. 45 shows a remarkably convenient form of camera ob-
scura for use in the country. The inconvenience of a large box
to the photographie traveller is exceedingly great. This is ob-
viated by Judge's flexible camera. It will be seen by the
drawing, that by means of a flexible bag, like that attached to the
accordion, means are furnished for expanding the instrument to its
required size for landscapes ; or it may be contracted to the limits
shown in the next figure (46), where it is folded for travelling.

This can:era has a double shifting front. by mcans of which the
lenticular image can be thrown upon the sereen, as may be de-
gired, without disturbing the horizontality of the instrument.
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The camera obscura (fig. 47) is also intended for landscapes,
and it has the advantage of folding and sliding; by the latter
arrangement some of the advantages of correct focusing are in-
sured. In the ordinary form of folding camera, the focus adjust-
ment is limited to the rack movement on the brass work holding
the lenses. It not unfrequently happens that alterations of focal
distance, or a wider range than this allows of, is required. By
the sliding arrangement in this form of the instrument all these
desired advantages of adjustment are sceured.

The next figure (48) is of a camera obscura for taking yor-

trails, with the convenient sliding arrangement. Tt is, in addi-
tion, constructed with double opening, so that it can be applied
for taking landscapes as well as portraits. ?

Before quitting the subject of cameras, attention should be
dirceted to the following stereoscopic camera obscura.  On
referring to the chapter on the Stereoscope, it will be learnt
that the necessary pictures are obtained by taking two views at
angles, differing in the same degree as the angle formed by the
two eyes. In the camera (fig. 49) there is an arrangement,
shown at a, a, for moving the body of the camera fromn side to
side, 50 as to secure the proper distance for the views.

Steady supports for the camera obscura are important. In
those represented (figs. 50, 51, 52), the.heads, to which the
camera screws when in use, can be taken off, and the legs fold
closely together. In the third is shown a very firm stand for



106 PRACTICE OF PHOTOGRAPIY.

use at home, especially for portraiture, in which are arrange-
ments for adjusting height, and other necessary movements.

o
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Fig. 53 shows a tripod stand and washing dish, upon which
the collodion plate is placed for developing, washing, &c.

big. 03 |
Another form of plate-holder, which is known as the lever
pneumatic plate-holder, is shown at fig. 54.

Fig. 54.

The picture being finished, it becomes necessary to multiply
the picture obtained by copying. by superposition. The best
form of pressure frame is that rcpresented, fig. 55. In this

instrument the back opens in two pieces:so as to admit of the
examination of the picture without disturbing either the negative
or positive.



.' CHAPTER XYV.
THE CYANOTYPE, CHRYSOTYPE, CHROMOTYPE, &C.

'WE are especially indebted to Sir John Herschel for an important
series of investigations on a great variety of photographic agents.
Of these researches an especial description will be given in the
Third Section of this volume. In the present place one or two
pleasing photographic processes must, however, be described.

The CYANOTYPE process depends upon the power of sunshine
to change a pergalt of iron into a protosalt, and on the different
propertics of these two oxides in relation to the ferro-prussiate
of potash.

Paper is washed over with a solution of the ammonia citrate,
or the ammonia tartrate of iron (the citrate, tarrate, or the per-
sulphate will answer, but the final results are not so good).

+ Ammonia citrate of iron, . . 40 grains.
Water, . . . . . 1 fluid ounce.

The surface being perfectly uniform, is dried; it may be kept
in a portfolio for some weeks without injury. This paper is used
in the ordinary way. Any object superposed is copicd as a nega-
tive by an exposure varying from ten to twenty minutes, accord-
ing to the intensity of sunshine. On removing the paper from
the pressure frame, a yellow image of the superposed body appears
in contrast with a brown surfuce. All the parts exposed are
changed brown®¥by the decomposition of the iron salt. If the
paper is now svaked in water, it will be found that the yellow
parts dissolve out, but that the brown parts remain unchanged.

If, however, the picture, without being washed with water, is
treated with a strong solution of the ferrocyanide of potassium,
all the exposed parts become blue, which is considerably exalted
by subsequent soaking in a solution of earbonate of soda, which
serves ab the same time to dissolve out the unchanged salt, and
to permanently fix the photograph. x

he Curysoryee is the same as the Cyanotype in all its
details, but that the photograph after exposure is washed with a
solution of the chloride of gold, as neutral as possible. We thus
@#ain a picture formed by the purple oxide of gold on the white
supface of the paper, '
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Pictures of this description are exceedineg:f' pleasing ; but,
owing to the want of sensibility in the iron salts, there are not
many purposes to which either of those processes can be applied.

The rationale of these processes will be fully described, and
several modifications given, in the division devoted to an examina-
tion of the science of the subject.

Bichromate of Potash.—T'here 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 announced as a useful photographic agent
by Mr. Mungo Ponton, in the Edinburghk 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 portion
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 transparency 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 com-
pletely fixed on the paper. By the second process the object is
obtained white upon an orange ground, and quite permanent. If
exposed for many hours together to strong sunshine, the colour
of the ground is apt to lose its depth, but not morq so than most
other colouring matters. This action of light on 12)9 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 in a
uniform manner. The blackening seems to be caused by the
formation of oxide of silver. ol

¢ In the case of the bichromate of potagh, again, that salt is
exceedingly soluble, and paper can be easily saturated with it.
The agency of light not only changes its dolour, but deprives it
of solubility, thus rendering it fixed in thg@ paper. This action
appears to consist in the disengagement df free chromic acid,
which is of a deep red colour, and which stems to combine with
the paper. This is rendered more probable from the circum-
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stance 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 day-
light. Paper thus prepared acquires a decp orange tint on ex-

osure to the sun. If the solution be less strong, or the drying
ess rapid, the colour will not be so deep. A pleasing variety
may be made by using sulphate of indigo along with the bichro-
mate 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
sensitive as some of the papers prepared with the salts of silver,
is much inferior to most of them, and is not sufficiently scnsitive
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.

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

A photographic paper prepared with the bichromate of potash
of another kind is described by M. E. Beequerel. He states,—
1t is sufficient to steep a paper prepared in Mr. Ponton’s manner,
and upon which there exists a faint copy of a drawing, in a solu-
tion of iodine in aleohol, to wash this paper in alchohol, and then
dry it; then the parts which were white become blue, and those
which were yeljow remain more or less clear.

M. E. Beeqperel has pursued his investigation into the action
of the chromicracid on organic compounds, and has shown that
the mode of sizing the papers influences their coloration by light,
and that with unsized paper coloration 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 aleoholic solution of iodine, and afterwards washed in a
great quantity of water. By this immersion it should take a
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very fine Llue tint. Tf this is uniform, the paper is considered
fit: for the experiment ; in the contrary case it is sized again. 1t
is then steepedin 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.

It is now £it foruse. When the copy is effected, which requires
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 r¢peated several times; for by this means
may be obtained the intensity of tone that is desired, which in-
tensity 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 arabie,
the colour of the drawing is greatly preserved, and more beanti-
ful 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,

The Chromatype.—This process, devised by the author, is a
pleasing one in its results : it is exceedingly simple in its manipu-
latory details, and produces very charming positive pictures hy
the first application. The chromatype is founded on the above
process of Mr. Ponton’s :—

One drachn of sulphate of copper is dissolved in an ounce of
distilled water, to which is added balf-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. Whien exposed to
sunshine, the first change is to a dull brown, and if checkgd in
this stage of the proless we get a negative picture, but if the
action of the light is continued, the browningygives 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 practice it will be fgund advantageous to
allow the bleaching action to go on to some extent; the picture
resulting from this will be clearer and mére 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 con-
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tains 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 destruction is very rapid. The pic-
ture is, however, capable of restoration ; all that is necessary being
to expose it to sunshine for a quarter of an hour, when it revives ;
but instead of being of a red colour, it becomes lilac, the shades
of colouring depending upon the quantity of salt used to decom-
pose 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
silvex,

The*following modification of this process possesses some ad-
vantages. If 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 sulphurie acid, it is dissolved, and a dichromatic solution is
formed, which, when spread upon paper, is of a pure yellow. A
very short exposure of the papers washed with this solution is
quite sufficient to discharge all the yecllow from the paper, and
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 putash, 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 cleagand sharp.

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

The chromatype pictures, under certain conditions, afford a
beautiful example ofgthe 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 cither 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, unfil eventually the picture is
obliterated beneath a film of metallic silver or mercury ; but,
while the picture has been fading out on oune side, it has been
déveloping itself on the other, and a very pleasing image is seen
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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 inten-
sity, in a good neutral tint upon a gray ground.

The Ferrotype.—This. process, which is of remarkable sen-
sibility, was discovered by the author, and published in the
Atheneum, under the name of the Energiatype ; but from a desire
to group all those pictures into which iron salts enter asan ele-
ment under a general head, 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 solu-
tion, viz., Five grains of succinic acid (it is important that succinic
free from any cil of amber, or adventitious matter should be ob-
tained) are to be 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 distilled 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 preserved 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 to dry. Extreme care must be taken that the paper
be not exposed to the least light, after the nitrate of silver
solution has heen applied, until required for use. Many of the
disappointments experienced by the cxperimenters on the
FERBROTYPE are occasioned by a neglect of this precaution ; as,
although no apparent effect may have been produced by the
exposure, the clearness of the subscquent picture will be seriousl
injured. The succinic acid must also Le very pure. We shal
now briefly describe the method of applying this Jrocess to the
different purposes for which it is best adapted, premising that
the varying circumstances of time, place, and light, will render
ngcessary such modifications of the following directions as the
expericnee of the operator may suggest. As a 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,
takend under ordinary conditions, two or fhree minutes are re-

uired.
1 When the paper is taken from the camera, nothing*is visible
I
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upon it ; but by attending to the following directions the latent
picture will quickly develop itself.  Having mixed together
about one drachm of a saturated solution of proto-sulphate of tron
and two or three drachms of mucilage of gum arabic, pour a small
quantity into a flat dish. Dass the preparcd side of the paper
taken from the camera rapidly over this mixture, taking care to
insure complete contact in every part. If the paper has been
sufficieutly 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
imnage not appear immediately, or be imperfect in its details, the
iron solution may be allowed to remain upon it a short time;
but it must then be kept disturbed, by rapidly but lightly
brushing it up, otherwise numerous black specks will form and
destroy the photograph. Great care should be taken that the
iron solution docs not touch the back of the picture, which it will
incvitably stain, and, the picture being a negative one, will 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, Legins to change colour very slightly,.
If the object to be copled is thick, the surface must be allowe
to assume a da¥ker tiut, or the light will not have penetrated to
the paper. % ’

Dositive copies of the camera negatives are procured in the
same' manner as copies of the prints, &e., just described. In-
stead, 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 irom
was most effective in developing any photographic images, on

_whateverargentiferous preparation they may have been received.
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Every gubsequent result has shown that with proper carc 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 and some iron filings to the solution of
the proto-sulphate of iron.

The Catalysotype.—This process of Dr. Wood's is eapable of
producing pictures of superior excellence. Owing to the incon-
stuncy of the iodine compounds, it is a little uncertain, but, care
being taken to insure 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 :—

“ Lt well glazed paper (I prefer that called wove post) be
steeped in water to which hydrochlorie 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 iodide of iron
half a drachm, water two drachms and a-half] tincture of iodine
one drop.

“ 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 camcl-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 T generally allow the paper to be exposed in the camera
varies from two to thirty seconds ; in clear weather, without sun-
shine, the medium is about fiftecn 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 cpntinued, it is
black. For portraits out of doors, in the shadejon a clear day,
the time of sitting is from ten to fifteen sceonds. .

“1f the light is stroug, and the view to be taken extensive,
the operator should be cautious not to leave the paper exposed
for a longer period than five or six seconds, as the picture will
appear confused from all parts being equally acted on. In all
cases, 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 4t a state
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of perfection which is not attained, I think, by photo‘graphy
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 etfect on it if alone, sets up a cata.
Iytic action, which is extended to the salts of iron, and which
continues after the stimulus of the light is withdrawn. The
catalysis which then tukes place bas 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 1 do not know of any process
being employed for photographic purposes, which depends on this
action for its development, except my own.

“ My reason for using the muriatic solution previous to wash-
ing with the iodide of iron is this: I was for a long time tor-
mented by seeing the pictures spoiled by yellow patches, and
could not remedy it, until I observed that they presented an
appearance as if that portion of the nitrate of silver which was
not decomposed by the iodide of iron had flowed away from the
part. 1 then recollected that Sir J. Herschel and Mr. Hunt had
proved that jodide 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 succecded
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 rcason 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, I examined
both, and foupd in the former a little free iodine; I therefore
added a little tmeture of iodine with much benefit, and now always
use it in qumﬁéﬁes proportioned to the age of the syrup.

“ The following hints will, I think, enable any experimenteg to
be successful in producing good pictures by this process. In'the
first place, the paper used should be that called wovo 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

* The picture, when developed, is not readily injured by exposure to moderate
licht ; 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, 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 re-

s nove the fixing material, which would cause it to fade by exposure to light.

.
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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 ; so
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 con-
trary, if the silver solution is too strong, the oxide is deposited
in the dark, or by an exceedingly weak light, and in this case
blackens the ycllow.parts of the picture, which destroysit. When
this effect of blackening all over takes place, the silver solution-
should be weakened. If it be too weak, the paper remains yellow
after exposure to light. If the iodide of iron be used in too great
quantity, the picture is dotted over with black spots, which after-
wards change to white. If an excess of nitrate of silver be used,
and a photograph 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. '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 dark-
ening produced by the light is confined to the surface. The
maximum intensity of the spectrum on the paper, when a prisin
of crown glass is used, lics 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 reddish-brown,
and this is gradually darkened towards either extremity, until it
becomes a deep black.”

I 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 eytensively used.
It has all the beauty and quickness of the calotype, without its
trouble, and very little of its uncertainty; and, if thes more
frequent use of it by me, as compared with the other processes,
does not make me exaggerate its facility of operation, I think it
is likely to be practised successfully by the most ordinary experi-
menters. Dr. Wood subsequently made the following addi-
tion :—

“8Since the preceding paper was written, I have been experi-
menting 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 subsequent
experimenters. The paper I used was very stiff and highly glazed,
so that the solution first applied was not easily imbibed. The
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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
gave very fine negative pictures, from which good positive ones
were obtained :—Take of syrup of iodide of iron, distilled water,
each two drachms; tincture of iodine, ten to twelve drops: mix.
First brush this over the paper, and after & 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
vonsequently onc better adapted for obtaining positive ones; it
also requires no previous soaking in the acid solution. o fix the
picture let it be washed first in water, then allowed to remain in
a solution of iodide of potassium (five grains to the ounce of
water), and washed in water again.”



CHAPTER XVI.

GENERAL REMARKS ON THE USE OF TIIE CAMERA OBSCURA.—
THE PUHOTOGRAPHIC PENTAGRAPH.

Tne following remarks will apply with equal force to all the pro-
cesses by which views of external objeets can be obtained; but
they have more especial reference to those highly sensitive ones,
the Daguerreotype, the Talbotype, and the Collodion processes.

It has already been stated
that a single achromatic ‘
Iens, producing a large
image, should be employed
for motionless objeets, where
time is not of consequence,
For a building, a statue, or
the like, it is not of much
consequence whether  one 3
minute or ten may he con- Fig. 56.
sumed in the operation of obfaining its impression. With the
human figure and animals the case is very different: the utmost
concentration of the solar radiations is#thercfore required to
insure rapidity of action. This is effectod by the double combina-
tion of lenses, which are usually mounted
and adjusted as shown in the above figure,
56.

In fig. 57, the momnting of the single
lens arrangement is shown,

It is often of the utmost importance, to
obtain definition of the objects, that all
extrancous rays should be cut off; this is

effected by means of a diaphragm of stops, Fig. 57.
which can be obtained to fit any lens. With this adjustment
any sized aperture can be obtained. 3

Fig. 58 shows the double combinationof lenses mounted for
the purposes of photographic portraiture. The position of the
double convex and of the meniscus lenses, in the double achro-
matic arrangement, should be carefully observed ; and by attend-
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ing to the remarks made in the Chapter on Lenses, it will become
intelligible why this lenticular arrangement is necessary, for near
objects, to produce that minuteness of detail which is desirable
for cffective portraiture.

Fig. 58. Fig. 59.

For the purposes of taking landscapes, the inner lens is taken
out, and the front lens is placed so that the stop, which was in
the first arrangement between the two achromaties, is in front of
the lens (fig. 59). The convenience of this method of adjusting,
so that the same camera obscura may be employed for either
landscapes or portraiture, needs no recommendation.

Buildings, Statues, Landscapes, and Foliage.— The great
defect in nearly all the photographic pictures which are obtained
is the extreme contrast between the high lights and the shadows,
and in many an entire absence of the middle tones of the picture.

In the very beautiful productions of Mr. Buckle, of Peter-
borough, which were displayed in the Great Exhibition, there
was a very remarkable degree of fine definition, united with a
beautiful blending of the respective parts which constituted the
picture. There was®mo glaring contrast between the lights.
Those parts which were the most brilliantly illaminated were
softened into the middle tones of the picture, and those again
faded graduallysinto the deep shadows. In the works of M.
Martin and M. Flacheron, whose processes I have given, the
same harmonizing of lights and shadows was generally found to
exist. -

The usnal mistake with amateurs is that of sclecting bright
sunshine as the period for operating. Tt is thought, when a
cathedral, for example, is brilliantly lighted up by sunshine, is
the time for obtaining a photographic copy of it. A little reflec-
tion will convince the opcrator that this is the case only under
particular conditions. '

‘When the projecting parts of the building are flooded with
sunshine, they cast the deepest possible shadows; consequently,
in the photographic picture the prominent points would appear
Lrilliantly white, and the shadows intensely dark.
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It will be understood that I refer always to the positive, or
completed picture.

A clear blue sky, reflecting its light upon a similar structure,
produces less prominent illumination of the bold ornamental
parts, and gives more light to those parts on which the shadows
are cast. A photograph taken under such conditions of light
and shade will be far more beautiful than the spotted productions
which ordinarily result from the practice of operating when the
sun is shining brightly on the object.

In the same manner, when the sun shines brightly on the
leaves of trees, a_very large quantity of light is reflected from
their surfaces, the other parts appearing by contrast in almost
absolute shadow. Hence, nearly all photographic views of forcst
scenery have more the appearance of scenes which have been
sprinkled with snow than foliage glowing with sunshine.

An artist studies in his productions the most effective dis-
position of the lights and shadows, and it is by the harmonious
disposition of these that he succeeds in giving a peculiar charm
to his productions. Nearly all photographic pi®burcs, although
they have the merit of strict truthfulness, appear to waut this
great Leauty of art. This has mainly arisen from the circum-
stance that intense illumination has been sought for under the
idea of producing the sharpest picturc; and it is true that thus
we do obtain a very perfect definition of outline. Many pro-
ductions are remarkable for this, and, indeed, reproduce with
unnatural exactness all the minute details of the objects copied :
whereas the human eye never sces this extraordinary sharpness
of outline in nature; upon the edges of every object therc are
fringes of light which soften off their outlines, and subdue the
gencral tone of objects, blending all harmoniously. Perhaps
there is more than ordinary difficulty in producing this in a
representation of nature which is effected by means of a lens,
The artist may, however, do much: all times,deven of bright
illumination, are not fitted for producing a picturesque photo-
graph. Nuture should therefore be looked nt with an artist’s
eye, and the happy moment chosen when the arrangements of
light and shade give the most picturesque effects, and when these
are in a condition to be correctly reproduced according to the
laws by which actinic influences are regulated.

Portraits from the Life.—It is importént for the production
of a correct likeness that as small an aperture as possible should
be used. By doing this there is great loss of light, and conse-
quently the necessarily prolonged time must be compensated for
by greatly increased sensibility in the plates,
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It is also important that arrangements should be made to cut
off from the lens all light proceeding from extraneous objects :
this is best effected by the mode adopted by M. Claudet.

The camera is placed, as shown in section, fig. 60, within an
arrangement of curtains which, as will be seen in the vignette

Fig. 60.

heading to this” part, is capable of adjustment, so as to have
any required opening in front of the camera. The whole of
this sereen being mounted on rollers
is easily moved; thercfore, the operator
has it 1n his power to adjust the open-
ing, and to shut off all adventitious
radiations, thus sccuring the effective-
ness of the rays proceeding directly
from the sitter, or the object to be
copied.

The sitter should be placed in the
easiest possible position compatibie
with the arrangement of the body as
nearly as is possible in a vertical plane,
% This is necessary, as the parts which
$ are nearest the glass suffer a very con-
siderable degrec of distortion and en-
largement. Of course, great steadiness
is required on the part of the sitter
== during the few seconds he submits to

% the operation of the photographer. 1t
is usual to support the head by a rest
fastened to tie back of the scat, as
shown in fig. 61 ; but where the person
can maintain a steady position without this, the result is gene-
gy the most satisfactory, the “ rest” not unfrequently giving

Fig. 61.
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an air of stiffness to the sitter. In a great number of portraits
a dark and unnatural shade is thrown under the eyes: this arises
from the employment of a “ top light.” The light falling verti-
cally produces a shadow of the brow over the cye, and gives a
sombre cfaracter to the face. This is objectionable also, as
being annoying to the sitter, who assumes in consequence a
somewhat painful expression.

Those who have attended to the analyses of the spectrum,
ineluded in the scientific division of our subject, have become aware
that the radiations from all coloured objects are not alike. A long
description would not render this so apparent as a single illustra-
tion. 'T'herefore, a group of flowers, including the three primary
colours, and a few compound tints, will, when copied, be found
to give effects almost directly opposed to the natural ones.
Henee, it is of the utmost importance, particularly to ladies, that
they should be directed to avoid in their dresses, when about
to sit for their portraits, such colours as would produce darks
for lights, and the contrary.

Photographic Pentagraph.—In a letter to Sir John Ierschel,
which was published in the Athenaum, Mr. Stewart directed
attention to a means by which photographs could be readily
enlarged.  The plan had Leen in operation amongst photographic
artists for some time, but it was pot usnally adopted, and Mr.
Stewart’s letter certainly brought it into general use. The fol-
lowing is Mr. Stewart’s deseription of the required apparatus :—

“One of my friends here, Mr. Heilmann, has lighted on
an ingenious method of taking from glass negatives positive
impressions of diffcrent dimensions, and with all the delicate
minuteness which the negative may possess. This discovery is
likely, I think, to extend the resoturces and the application of
photography,—and with some modifications, which I will explain,
to increase the power of reproduction to an almost unlimited

amouunt. The plan is as .

follows :—the nexative TN ADT S S,

to be reproduced is [

placed in a slider at one  |J}} T ~ T\ -

end (a) of a camera or ' ‘) I
other box, constructed P IV

to exclude the light  |jjt—" | [

throughout. The sur- [ 1£

face prepared for the Fig 62.

reception of the positive—whether albumen, collodion, or paper—
is placed in another slider, as usual, at the opposite extremity
(¢) of the box, and intermediately between the two extremities
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(at b) is placed a lens. The negative at a is presented to the
light of the sky, care being taken that no rays enter the box but
those traversing the partly transparent negative. ‘These rays
are received and directed by the lens at b upon the sensitive sur-
face at ¢, and the impression of the negative is theré produced
with a rapidity proportioned to the light admitted, and the sensi-
bility of the surface presented. By varying the distances between
@ and ¢, and ¢ and b, any dimension required may be given to the
positive impression. Thus, from a medium-sized negative, I have
obtained negatives four times larger than the original, and other
impressions reduced thirty times, capable of figuring on a watch-
glass, brooch, or ring.

“g, ¢. Slides to hold the frames containing the negative and
the receiving surface for the positive.

“b. Frame with the lens.

“e. Dotted lines, indicating the top of the box or frame.

“f.f. Bottom board, or foundation of the same.

“ Undoubtedly one of the most interesting and important
advantages gained by this simple arrangement is, the power of
varying the dimensions of a picture or portrait. Collodion giving
results of almost microscopic minuteness, such negatives bewr
enlarging considerably without any very perceptible deterioration
in that respect. Indeed, as regards portraits, there is a gain
instead of a loss; the power of obtaining good and pleasing
likenesses appears to me decidedly increased, the facility of sub-
sequent enlargement permitting them to be taken sufficiently
sinall, at a sufficient distance (and therefore with greater rapidity
and certainty), to avoid all the focal distortion so much com-
plained of; while the due enlargement of a portrait taken on
glass has the effect, moreover, of depriving it of that hardness of
outline so oBjectionable in a collodion portrait, gigng it more
artistic effcet, and this without quitting the perfect focal point,
as has been sugkested.

“ But there arc many other advantages obtained by this
process. For copying by engraving, &c., the exact dimension
required of any picture may at once be given to be copied from.

“ A very small photographic apparatus can thus be employed,
when a large one might be inconvenient or impracticable, the
¥ower of reproducing on a larger scale being always in reserve.

ndependent of this power of varying the size, positives so taken
of the same dimension as the negative, reproduce, as will be
readily underetood, much more completely the finer and more
delicate details of the negatives, than positives taken by any
- other process that I am acquainted with.
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“The negative also may be reversed in its position at a, so as
to produce upon glass a positive to be seen either upon or under
the glass. And while the rapidity and facility of printing are
the rame as in the case of positives taken on paper prepared with
the iodide® of silver, the negatives, those on glass particularly,
being so easily injured, are much better preserved, all actual
contact with the positive being avoided. Xor the same reason,
by this process positive impressions can be obtained not only
upon wet: paper, &c., but also upon hard inflexible substances,
such as porcelain, ivory, glass, &c.; and upon this last the
positives being transparent, are applicable to the stereoscope,
magic lantern, &e.

“ By adopting the following arrangement, this process may be
used largely to increase the power and speed of reproduction
with little loss of effect. From a positive thus obtained, say on
collodion, several hundred negatives may be produced either on
paper or on albuminized glass. If on the latter, and the dimen-
sion of the original negative is preserved, the loss in minuteness
of detail and harmony is almost imperceptible, and even when
considerably enlarged, is so trifling as in the majority of cases to
prove no objection in comparison with the advantage gained in
size, while in not a few cases, as already stated, the picture
actually gains by an augmentation of size. 'Thus, by the simul-
tancous action, if necessary, of some hundreds of negatives, many
thousand imprissions of the same picture may be produced in the
course of a day. \

“1 cannot but think, therefore, that this simple but ingenious
discovery will prove a valuable addition to our stock of photo.
graphic manipulatory processes. 1t bappily turns to account
and utilizes one of the chief excellences of collodion — that
extreme minutcness of detail which, from its excess, becomes
almost a defect at times—toning it down by inerease of size till
the harshness is much diminished, and landscages, always more
or less unpleasing on collodion from that cause, are repdered
somewhat less dry and crude.

“ A very little practice will suffice to show the operator the
quality of glass negatives—1I mean as to vigour and development
—best adapted for reproducing positives by this method. He
will also find that a great power of correction is obtained, by
which overdone parts in the negative can be reduced and others
brought up. Indeed, in consequence of this and other advan-
tages, 1 have little doubt that this process will be very gcnerally
adopted in portrait-taking. .

“ Should your old idea of preserving pullic records in a
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concentrated form on microscopic negatives ever be adopted,
the immediate positive reproduction on an enlarged readable
scale, without the possibility of injury to the plate, will be of
service.”

There remains but little to add to this. As a general rule, it
is advisable to use the same lens in the pentagraph as we are in
the habit of employing in the camera obscura with which the
photograph Las been takewn.

GLASGOW : PRINTED BY BELL AND BAIN.
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