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HISTORICAL SKETCH, 5

thought of and fried, but the difficulties to be overcome were great.
Herschel, Le Gray, and others tried albumen and gelatine in which
to form the silver compounds on the glass, but with very little
success, Collodion had also been suggested, but it remained for
Mr. F. Scott-Archer to introduce a process in which . collodion on
glass took the place of paper, and which in a very few years came
into almost universal use.

The process is unlike the others already named, inasmuch as it
is capable of producing both positives and negatives. The process
was not patented, but presented to the world—a free gift, and it is
impossible to exaggerate its importance. The details were published
in 1851, and the method has remained to the present time unrivalled,
as in certain respects the processes which have to a large extent
superseded it do not give results equal to collodion. There are
disadvantages attending every process as yet introduced, especially
when they are to be worked away from home, and attempts were very
soon made to displace the wet process by others which dispensed
with the silver bath. The most successful rival to collodion for many
years was the collodio-albumen process, and there were many others,
all having the same end in view, that of getting rid of the silver
bath, and at the present time gelatine for all outdoor work has
entirely taken the place of collodion. The camera, as now con-
structed, is so reduced in weight as to leave very little to be desired,
but the weight of the glass still remains, although even that difficulty
appears in a fair way to be removed by the introduction of films or
sheets of celluloid coated with gelatine emulsion, used from roller
slides attached within the camera.

A method was introduced by Talbot whereby the silver plate was
etched in such a manner that it could be printed from in the copper-
plate press. Within the last few years many methods have been
invented, and in some cases patented, having for their object the
prﬂdllﬂtl{}n of blocks or plates which could be used as illustrations
for books.

The uncertainty of the stability uf prints in silver led to the
invention of two methods of much importance : first, the Autotype—
a process by which pictures are made in carbon, or any other pigment,
and as to the permanence of which there can be no doubt. Then,
following this, Mr. Walter Woodbury invented the process called
by his name. It would, however, be almost impossible to enumerate
even the names of all the processes which have been introduced
within the last thirty years, not to go farther back. The most
important, which may be named here, are Photo-lithography, Collo-
type (under various names), Zinc-etching, and Photogravure,

The wonderful results already attained naturally make us hesitate
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OPTICS OF PHOTOGRAPHY. 37

rays which are capable of producing a luminous or actinic effect.
With sunlight, we find that a length of 600 to 8oo millionths of a
millimetre produces the greatest thermal effect ; with lengths of 400
to 6oo millionths of a millimetre, we gzet a luminous effect ; while a
powerful photographie effect is produced by those rays having wave-
lengths between 200 and goo millionths of a millimetre. In speak-
ing, therefore, of light rays, it must be understood that what follows
does not refer only to those rays which, by the constitution of the
eye, happen to produce a luminous effect.

3ut besides differences in wave-length, or distance from crest to
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erest of two succeeding waves, the extent of vibration of the ether
particles—their amplifude—may vary ; just as we can imagine the size
or height of sea-waves to vary without altering the distance from one
wave to the next, the hollows and erests being only more marked.
Now, since this is caused by the particles moving to a greater distance
from their position of rest, they must possess greater energy or be
capable of doing more work ; in other words, increase in amplitude
canses increase in intensity, and many photographic and other pheno-
mena are dependent upon, and can be explained by, differences in the
intensity of the vibrations,
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LIGHT IN PHOTOGRAPHY, 50

wheel driven by the rack-rod attached to the upper carbons. In
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the D.D. lamp also the intermediate gearing between the brake-wheel
and the pinion driven by the rack-rod is dispensed with.* Referring

* Since the description of this lamp was written Messrs. Crompton have intro-
dueced some changes in the construction, as will be seen by reference to the second

figure,
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PROC Eiss Ei. 97

In filtering the bath solution, only the best filter-paper should be
used : with care the same paper may be used many times. After
use, of course, the paper should be dried, put with the waste to be
burnt and the silver recovered,

If from any cause the nitrate bath should become unusable, the
silver should be thrown down in the form of chloride and a new bath
prepared. With care a bath will remain in good condition for a very
long time, no matter how much it has been used, provided, of course,
that silver has been added when necessary.

¢ Qyster-shell” Markings.—Few workers with dry plates have ever
seen “ oyster-shell” markings, as they never occur on gelatine plates,

FIG. 33

The defect is sometimes very troublesome when wet collodion is used,

as it is often difficult to discover its causc. One plate may be marked

near where it has rested on the silver-wire corners of the carrier,

although they may have been protected with chemically pure filtering

paper ; another plate may have a mark on its centre or at the top

of the plate; but wherever they occur, they are always of the same
L)
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PROCESSES, 101

of the fluid gelatine than will be required, and cover the top with
muslin tied over so that the fluid will pass through it on to the plate.
The plate must be warmed in the oven to about 150° F., and when
carefully levelled the solution of gelatine (at about the same tempera-
ture) is now poured on to the plate, which may be held level on the
points of the fingers and thumb of the left hand, the excess being
allowed to run off at the corners. When it is judged that sufficient
is retained on the plate, it is at once placed in the drying oven, and
the temperature maintained at about 120" F. until dry, The proper
temperature is important, as already explained. When dry, the plates
may be stored in a dry dark box or cupboard until required ; they will
keep for a few days. It is, however, better to use them soon after
they are dried. The temperature will be ascertained by frequently
examining the thermometer, which is placed in the lid of the drying-
box as soon as the plates are ready for drying.

If used at the proper temperature, the gelatine will flow readily
over the plate, but should any difficulty be found, a bent glass rod
may be used to guide the flow of the fluid.

The negative should be prepared by masking. Place narrow strips
of thin tinfoil (which may be obtained from Messrs. Winstone, 100
Shoe Lane, London) up to the edge of the part of the negative to be
printed ; the outside not covered with the foil may be covered with
thin opaque paper. Remove the back-board of an ordinary printing
frame and also the serews ; place the negative in the frame, and upon
it the prepared plate ; and then, instead of screws, apply pressure by
means of wedges. When the image can be seen distinetly by exa-
mining the back of the plate, it may be removed and placed in water
until all the bichromate is washed out ; this will take an hour or two.
After a final rinsing under a tap, the plate may stand on one corner
on blotting-paper until dry. The image should now be faintly visible,
and the film when viewed by transmitted light should have a granu-
lation suitable to the subject ; this, as already stated, is determined
by the temperature at which the plate has been dried.

It may be stated here that if, by accident, the heat of the drying-

- box should become excessive, the gelatine will contract and leave the
- glass; at the same time probably the surface of the glass itself will
~‘be pulled off in patehes. If, however, the temperature be regulated
- automatically, this accident cannot happen.

 An entirely different series of operations come into use in the next
- process, that of printing from the plate.

~ The pressure in an ordinary lithographic printing press is applied
‘by means of a scraper. Impressions from the collotype plate may be
“taken on a press of this kind, but it is found that a roller is pre-
ble to the scraper. In some large establishments machines driven
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PROCESSES, 145

natural light and shade, Paper prepared in the manner described is
very sensifive to direct daylight, or when used with the-solar micro-
scope ; but, if used in the camera, a very long exposure was necessary ;
yet Talbot succeeded, as already stated, as early as 1833, in producing
pictures in the camera by this process, which he named Phofogenic
Drawing.

Photographing on Wood.—The blocks of boxwood used by wood-
engravers have to be carefully seasoned in order to prevent the possi-
bility of splitting after the surface has been engraved, hence the
difficulty of utilising photography ; but it has been found that a well-
seasoned piece of wood, after it has been wetted, is soon in a fit state
to be engraved. Any kind of brittle film on the surface of the wood

FiG. 36.

is liable to chip under the graving tool ; therefore, when a film is used,
1t must be of the thinnest possible kind. A ecollodion positive
loosened from the glass with nitric acid, floated on water, and then
caught on the wood block in the reversed position, is found to answer.
The surface of the wood being blackened, the image is perfectly dis-
tinct and the film is too thin to cause chipping. Many other methods
have been proposed.

One of the earliest engraved blocks produced with the assistance
of photography was the work of Mr. Robert Langton of Manchester,
to whom the writer is indebted for the permission to use the block
(Fig. 36). The engraving was printed in the Art Journal of August
1854, and is an excellent example of this kind of work.
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APPARATUS. 223

This camera takes its name from the novel method of carrying the
plates in radiating grooves, which find their common axis in the
centre of the exposing position.

The exposing groove runs across the axis of a drum. The drum is
made to revolve in such manner that this groove can with great
exactness be brought to, and made to form a continuation of, any one
of the radiating grooves wherein the plates are stored. When the
plate is transferred from the one half of this now combined groove
into the other half, the drum is again turned to a defined position,

FiG. 70.

and the plate is then in its exposing position. It will be seen that to
transfer the plate into its original groove and to obtain another, it will
only be necessary to repeat the action already taken, until all the
twelve plates have been exposed. The size of plates used is 414 x 34
In Figs. 69 and 70 a camera of a different class is shown. Miller’s
“ Adelphi” hand-camera is certainly one of the simplest kind. Itis
made to carry a dozen plates, 4} x 3} ; each plate is protected by a
gheath, and when a plate has been exposed a simple movement allows
it to fall forward on to the inclined part shown in the figure, and
then by tilting the camera the plate falls into the receptacle below.
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APPARATUS. 233

The “Kershaw ” shutter (shown in Fig. 79) is of a different class,
and can be used for fime as well as quick exposures, the speed being

F1a. 79.

regulated by means of a spring. This shufter is very simple in
construction and use, and with it objects in rapid motion have been
photographed. One of the most impor-
tant advantages claimed for this shutter THORNTONPICKARD
. 1s that it causes no vibration. A G V.
Fig. 8o shows the Thornton-Pickard ' "
. shutter, adapted for a stereoscopic
| camera. :
Out of so great a variety of shutters
. it is impossible to say that any one is
the best ; all have their good qualities,
and the purpose for which they are re-
- quired must determine which should be selected. Those described
are for use outside the lens, but there are others which can be
- adapted so as to act in the diaphragm slot. The illustration on the
- opposite page is an example of instantaneous photography.
In selecting a shutter, care should be taken that it shall work with-
b eausing motion in the camera. Any vibration in stopping the
otion of the shutter can do no harm, but there are other possible
es of motion which should be looked for.
1f it were practicable in all cases, the best place for a shutter would
inside the camera, either at the back of the lens or in front of the



















APPARATUS. 239

this greatly depends the success of this method of showing pictures.
When effects” are to be shown, three lanterns are used ; not neces-
garily three distinet instruments, but three sets of the apparatus com-
hined and arranged one over the other in such a way that all three
lights may be used at the same time if desired. Dissolving effects
were first shown with a double lantern in the early part of the present
century, but it was not until photography made it possible to show
something superior to hand-painted slides that the lantern became
popular and valuable for educational and other purposes. The lime-
light was first adapted to the lantern by M. J. B. Dancer of Liverpool
(afterwards of “‘hlanvh{mtu}, and the first popular application of the
lantern and dissolving views was made by him, and carried out in a
very successful manner by the Diree-
tors of the Manchester Mechanics’
Institution (now the Technical School).
Views of the monuments of ancient
Egypt, and other photographs, in-
eluding statuary, formed most attrac-
tive exhibitions during several seasons,
and, as displayed by Mr. Dancer’s ap-
paratus, established the lantern, not
only as a means of popular recreation,
but as a scientific or philosophical
instrument.

Figs. 89 and go show the single form
of lantern,

In the Novelty Lanfern, Fig. g2z,
an entirely new plan of showing
glides is seen. By using a double slid-
ing stage the pictures are raised or
lowered quickly, and readily changed.
Much of the success in using the
~optical lantern for the display r:nf pho-

. fographs, or for various lecturing pur-
| poses, depends on the manipulation of
i the apparatus. All lecturers have seen
the importance of this, and one of the

- most successful * lanternists,” Mr. H.
F M. Whitefield, has superintended the
~ eonstruction l:-f a “single” lantern for
: ,,:ﬂm Mum:hest.er Phutagmphm SDﬂlﬂt}',

F16. go.

- own have been carried out.
'T' - As to the jet, this is usually placed loose on a pillar, and requires
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PRACTICAL HINTS. 3130

through the lens, it is said to be over-exposed. In some cases there is
no remedy for this. In the wet collodion process an over-exposed
plate can seldom be made into a good negative ; but in some cases,
when the exposure has not been very excessive, the picture may be
saved by careful redevelopment or intensifying. In the case of
gelatine plates, the effect of over-exposure may often be corrected by
varying the proportions in the developing solutions. The picture
will flash up too soon when the exposure has been over-long, and the
resulting negative will be weak unless most carefully manipulated
while under the action of the developer. It is, however, strongly

F16. 120, Positive, Fic, 121, Negative,

controverted whether over-exposure can be properly corrected by this
or any other means. The evil can, at best, be only somewhat miti-
gated, 1n the opinion of some writers on this subject.

Pinholes.—The small transparent spots often seen in all kinds of
negatives are called pinkoles. The causes of these are various. In
wet collodion plates the defects are chiefly due to dust and excess of
silver iodide in the bath solution.

In gelatine plates the cause may arise from dust, or defects in the
preparation of the plates; they can scarcely arise during develop-
ment.
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