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THE PHOTO-MINIATURE

A Magazine of Photographic Information
Edited by John A. Tennant

Vol. 1 DECEMBER, 1899 No. 9

LANTERN-SLIDES.

Except the portrait there is no photographic repro-
duction which appeals so strongly to the lay mind as
does the lantern-slide. To such a mind the slide is
known, not as a small, carefully prepared transparency
on glass, but as a huge brilliant picture appearing on
the white wall of a darkened room. There is still a
wonderful glamour of mystery in the great disk of white
light as the pictures succeed each other upon it, or melt
gradually from one to the other, and the old name of
‘“ magic-lantern pictures,” used by the uninitiated, was
singularly appropriate. Only a short time ago the pho-
tographer felt inclined to scoff at what he termed a toy,
and left the use of the lantern to the professional enter-
tainer or the philanthropist, and the production of slides
to commercial workers.

But within the past few years the amateur photog-
rapher has so increasingly taken up the work that he is
to-day perhaps the largest user of lantern-plates. One
great factor in influencing this change is undoubtedly
to be found in the increase of amateur societies. A club
meeting createsa wish for a picture which may be viewed
simultaneously by a number of people; and by sharing
the expense of a lantern, the club members meet a charge
which would often be too heavy for an individual worker.
The question of ‘‘art” is often raised 'in connection with
lantern-slides, but as it is a subject as inexhaustible as
empty, it may be left, so far as we are concerned, until
that unfortunate and much prophesied date when the
number of the subjects coming within the scope of THE
PHOTO-MINIATURE shall have been exhausted.

The manipulation of lantern-plates does not materially
differ in development from the manipulation of negatives
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or of bromide papers, and in some ways the work is
easier. There being no necessity for any snapshot work
in the making of a lantern-slide, the bugbear of under-
exposure is avoided ; and the wide latitude permissible,
from normal exposure to over-exposure, overcomes the
difficulty of over-printing. For it is a strange fact that
the amateur is very prone to under-expose his negative,
and over-expose his Velox or Dekko print.
ot A lantern-slide is a positive trans-
T eli : atern= arency on a glass 3% x 4 inches square.
The picture itself is smaller, and may be
any shape preferred by the maker, and any size up to
about 2% inches each way. The edges of the picture
are defined by an opening of the desired size being cut
in a piece of opaque paper. This paper is laid on the
slide and masks out the edges and parts not wanted
in the picture. Over the paper mask a piece of clear
glass is laid of the same size as the one supporting the
picture, and the two glasses are firmly bound together
by glueing a strip of paper around their edges. This
cover-glass serves the double purpose of holding the
mask in position and protecting the film from injury. A
slide is not in itself the end aimed at, but is rather—as
is a negative—a means to the end.

The lantern-slide is to be viewed as a picture much
enlarged, by passing through it a powerful beam of light
which is thrown through alens on to a screen or wallin a
darkened room. The mechanical limitations in con-
structing a lantern for this purpose have necessitated a
standard size for lantern-slides, and this size has been
fixed at 3% X 4 inches. (In England the standard size
is 3% x 3} inches, and British and American workers
each maintain that their own size is the more practicable
one. Fortunately, the slides of the two countries are
interchangeable in all lanterns.)

It is very necessary that there shall not be any
very dense or opaque parts in the film—the deepest
shadows should have the appearance of stains rather
than of deposits of matter, or they will appear on the
screen as black masses. The highest lights should be clear
glass, and between these two extremes there should be as
much gradation as possible. A slide, therefore, should
be full of detail and gradation, and clear in the shadows.
The picture is magnified many times on the screen—
from two or more feet in diameter in a small room, to over
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twenty feet in a very large hall. As there must be much
loss of intensity of light in this enlargement, and as there
is further loss in the reflection from the screen, we must
guard against too much shadow in our slides. I do not
mean from this that we must confine ourselves to light-
colored or sunny subjects, but that our scale must com-
mence with clear glass and we must obtain all the gra-
dation possible in the higher scale of light. In a paper
print it is often advisable to hunt for our detail among
the deep shadows, even at the expense of the higher
lights ; but in a slide the deepest shadows must, if neces-
sary, be sacrificed.
Lantern-slides may be printed from a
Making.  negative either by contact or by reduction.
By contact is meant the process commonly
used in making paper prints. The negative is laid in a
printing frame, and against its film side is placed the film
side of a lantern-plate. The back is placed in the frame,
and a short exposure given to artificial light. In mak-
ing a slide by reduction the negative is placed against a
window or other source of ligﬁt, either day or artificial,
and is carefully focused with a camera. A lantern-
plate is then placed in the plate-holder, and an exposure
made on the negative. The contact method is used for
making slides from small negatives, and by workers who
do not care to provide the slight apparatus required for
reduction. The reduction method is almost a necessity
for any one working with negatives of 4 x 5 size or larger.
If we -endeavor to print a picture 3x 3 inches from a
negative 4 x 5, the question of which part to leave out is
often difficult, and with a larger negative the difficulty
is greatly increased.
Just one word of warning before de-
Dust. scribing the processes in detail. Clean-
liness and care are advisable in all
photographic processes, but in the preparation of lan-
tern-slides they are absolutely essential. Dust is our
arch enemy ; not only the dust which settles on a plate
before exposure and so causes pinholes, but that fluff
which has such an affinity for the wet surfaces of devel-
oped plates when reared up to dry. The finished result,
being seen by transmitted light —instead of reflected as
in the case of a paper print—and under much magnifi-
cation, accentuates every flaw and scratch in the film,
and any attempt to fake or patch a defect is conse-
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quently difficult. The remedy, therefore, is to take
every care to keep the film clean.
The process almost universally used
Dry-plate £, making lantern-slides is the gelatine
Processes. dry-plate process, under which term are
included both gelatino bromide and gelatino chloride.
The only other process worked to any extent is the wet
collodion, which is still used by many who make slides
in numbers for trade purposes. Among other processes
are the dry collodion, the albumen, and the carbon; but,
except perhaps the latter, their use is very limited and
not likely to become more general.
All the brands of dry plates on the
w5, ~market are what are commonly spoken
Bromide.” "o gelatino bromide. TheyteI:m is
more general than technically accurate. The plate may
be sensitized with bromide of silver, or the bromide
may be replaced in greater or lesser degree with chloride
of silver, or with a mixture of chloride and iodide. The
plate sensitized with bromide is the more rapid one, and
in proportion as the chloride is increased the plate
becomes slower, until in the pure chloride we have one
suitable only for contract work, and which may be
developed in an ordinary room by lamplight, with no
special precautions beyond a sheet of yellow paper to
shield it from the direct rays. The chloride plate gives
a wider range of tone than does the bromide—though
the latter has sufficient latitude for most purposes.
The character of the plate may be approximately judged
from the appearance of the emulsion. In a bromide
plate the emulsion is of a semi-opaque, creamy color,
and a pure chloride plate is so colorless that it is diffi-
cult to distinguish the coated side by its appearance.
This may be told by breathing on it, when the breath
will condense on, and dull, the glass side only. Or if
the finger be wetted it will stick to the corner of the
coated surface, but not to the glass side.
There is no éest lantern-plate, though
A Good Rule, most slide makers have a favorite brand.
There are minor differences, due to the
various formula used in making the emulsions, but they
do not affect the beginner. Itisa good rule to begin
with one brand of plate, and one developer, together
with the wholesome belief that any failure is more prob-
ably due to the worker than to the materials. When
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one plate has been mastered, others may be taken up,
and various effects of tone tried.

A good technical negative is advisable,
The Negative. as the great increase in the size of the
picture when shown on the screen mag- l/‘
‘ nifies every defect. Negatives which are under-exposed I\
are useless, however much ‘¢ faking” is attempted, and
any negatives with very harsh contrasts should be
avoided. The negative should be developed to obtain |
the greatest amount of gradation in the half tone—this
obtaining of slight differences in detail being very essen-
tial. At the same time the negative should be such as
will give a ““plucky” print, in which there is not the
slightest indistinctness, but every detail clear. If the
negative has been correctly exposed and developed,
the sky—in an outdoor subject—will probably be suffi-
ciently dense ; if not, it may be blocked out. If suffi-
ciently expert, this may be done by painting on the film |
with Indian ink or some opaque color, but the following
of a delicate skyline in this manner is one of those
details, theoretically easy and often recommended,
which in practice proves difficult. The best way, per-
haps, is to coat the back of the plate with matt varnish in
which a little aurantia or other yellow alcoholic dye has
been dissolved, and scrape it away wherever it overlaps
the horizon. Pour a little of Hance’s varnish in a small
cup and add a drop or two of the dye. Or a matt var-
nish may be made by dissolving 30 grains of sandarac
and 30 grains of dammar in an ounce of ether. When
dissolved decant the clear part and add to it 4 drams of
benzole. A little less benzole will give a finer grain to

the varnish ; more benzole gives a coarser grain.

Any pinholes or scratches in the nega-
| Spotting.  tive should be carefully worked out, if
i they appear in the sky, or in any dense

part of the negative. To spot a pinhole mix a little Indian
ink with water, and use a very fine sable brush, well
charged with water, and just tipped with the Indian ink.
Hold the brush perpendicularly to the film and gently
touch the centre of the hole, holding the point of the
brush in contact with the film for a few moments to
allow the color to soak into the transparent spot. Un-
less the worker understands retouching, it is not advis-
able to attempt any work beyond spotting. Unfortu-
nately, however desirable a perfect negative may be, we

‘
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often have to use a negative which is far from ideal.
These defects may be largely overcome by a careful
choice of the best lantern-plate, and suitable exposure.
The old wet collodion process is unequalled for obtain-
ing a passable result from a thin, ghostly negative. A
slow, dry lantern-plate gives far better results with thin
negatives than does a more rapid one. For the rapid
gelatino-bromide plate a negative may be plucky almos¢
to hardness if detail is not sacrificed. The more vig-
orous the negative the stronger should be the light by
which the exposure is made. A very thin negative
should be exposed to a very weak light, and the slight-
est trace of over-exposure should be avoided.
Confast Printing by contact is the method
Printing. most commonly followed by the man
whose time and means are limited, or
who makes slides only occasionally. It has indeed but
one serious defect in the limitation of the amount of
negative which may be printed from. Its great advan-
tages are that no special apparatus is necessary, and
that it can be worked by artificial light in the evenings.
Indeed, except the exposure, the whole of the opera-
tions until the plate is fixed are conducted in the dark
room, and the exposure is merely a matter of seconds,
using a gas-light. The negative from which the slide is
to be made is gently but carefully dusted, and is laid in
the printing frame. The box of lantern-plates is opened
and one of them is placed in the frame, its film in con-
tact with the negative film. Ifthe back of the printing-
frame is not lined with black cloth a piece should be
placed over the back of the lantern-plate before the
back is pressed in. If the negative is not smaller than
4 x 5 then the edges of the lantern-plate will not be pro-
tected from the light, and we shall get a certain amount
of halation from reflected light which may reach in from
the edges to the part we wish to include in our picture.
A mask of paper, placed outside the frame, just sufficient
to shield the edges, will prevent this. In printing from
a larger negative a slight modification of the frame will
be necessary. A frame larger than the negative will be
required, say for a 5x 7 negative use an 8 X 10 printing-
frame. In this, place a piece of patent plate glass, or
other glass if it is clear and sufficiently strong. On this

glass lay a sheet of black or non-actinic paper with an

opening 3 x 3 inches cut in its centre. The negative
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from which the print is to be made is next placed in the
frame. The extra size of the frame allows any desired
portion of the negative to be placed over the opening in
the mask. The lantern-plate is then placed in position
on the negative and the back fastened in. It will be
seen that unless some special precaution is taken the
whole pressure of the back will be upon the small area
of the slide. To prevent this the lantern-plate is placed
in a kit or carrier, the full size of the frame. This kit is
a piece of wood of the thickness of the lantern-plate,
with a hole cut in its centre 3% X 4 inches, to receive
the plate. Or it may be of thicker wood, if necessary,
with a bed sunk in it to receive the plate. This bed
should be lined with black cloth. Frames specially in-
tended for contact printing are obtainable commercially.
In some of these the frame is of sufficient size to allow
of moving of the negative, but the opening to admit the
light is of lantern-plate size only. When the back is
fastened in the frame it is ready for exposure.
The question of exposure is one which
Contact Ex- causes%.n undue amount of trouble, and
POsULes it is responsible for very many failures.
These failures are largely due to hap-hazard work. A
parallel case which will be familiar to many who have
never made lantern-slides is that of the developing pa-
pers, such as Dekko or Velox. With a careful judging
of the negative, followed by an equally careful exposure
to the light, the failures from this cause are few. But
accuracy is very essential. Many workers will say that
they expose their plate—or paper—* about a foot” from
their light. But they hold the printing-frame in their
hand, and guess the exact distance. Ifinstead of a foot,
they hold the frame within ten inches of the light, they
obtain about double the exposure which they get by
holding the frame fourteen inches away ; and yet in each
case the distance could be termed ‘ about a foot.” The
question of the light, too, needs some consideration.
There is much variation in lights which are usually
considered reliable. The incandescent electric lights
used for lighting our houses vary perceptibly in brill-
iancy, not only on different evenings but often within a
few minutes, and gas is dependent on a variable press-
ure in the ‘‘mains.” Fortunately a considerable lati-
tude is allowable in exposure, and with reasonable care
the failures should be few. Gas and oil are as good arti-
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ficial lights as any, and within the reach of all. In using
gas choose a fair-sized burner, and turn the gas on suf-
ficiently to obtain the biggest flame without flaring or
““roaring.” If an oil-lamp is used some mark should
be placed on the chimney to show the height of the
flame, and the wick should always be trimmed. If the
light can be placed on a table, or if a shelf may be put
immediately under it, distances from the light should be
marked on the table or shelf, every six inches to three
feet. In case a pendant light is used, tie a string to the
bracket with a knot tied every six inches. In this way,
whether the printing-frame stands on the table or is held
in the hand, the exact distance from the light is known.
There is a considerable difference in the rapidities of
different lantern-plates, but a few experiments will de-
termine the correct exposure. Place a lantern-plate, in
contact with a negative, in a plate-holder. There will
be no difficulty in doing :his if a negative on thin glass
is chosen, for the transparency emulsion is itself coated
on very thin glass, and the two thicknesses will easily go
into the holder. Hold the plate-holder two feet from
your source of light—if gas or oil-lamp or light equally
strong—if candle-light is used try a distance of one foot,
and draw the slide out one-third of its length, and give
20 seconds exposure. Then withdraw the slide another
third, and give 20 more seconds exposure. Finally
withdraw the slide completely, and give a third 20 sec-
onds exposure. There are now on the one plate three
trial exposures of 20, 40, and 6o seconds. Develop the
plate and the result will give the approximate exposure.
If 40 seconds shows slight over-exposure, we may fix the
correct exposure at 30 seconds or try a second plate,
giving on it exposures of 26, 30, and 34 seconds.

When once a standard or unit is found, grade all nega-
tives into four or five classes according to their densities,
and try an experimental exposure from each batch. It
is a good rule to work at a standard distance from the
light—two feet is a good distance—but there are excep-
tions. In the case of a very dense negative the exposure
should be closer to the light, and with a very thin negative
the distance should be increased. The nearer the source
of light the greater appears to be its ‘““momentum ” in
striking and penetrating dense high lights. If further
removed it appears to have a softer effect, very bene-
ficial for thin negatives.
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There is an oft-quoted law on this sub-
ject which must be given here. ‘‘The
intensity of illumination varies inversely
as the square of the distance from the source of light.”
Suppose that at a distance of one foot from the light an
exposure of four seconds is required. At a distance of
two feet the light would not be half as strong, but only
one quarter as strong ; for at two feet away the light has
spread both vertically and horizontally, and so covers
four times the area. At a distance of three feet away
the light has spread to three times the height and three
times the breadth, and therefore covers nine times the
area it did at one foot.

Therefore if we move our negative two feet from the
light we shall require 16 seconds exposure, and if the
distance is increased to three feet, we shall require 36
seconds exposure.

The development of a lantern-slide is the same whether
it is printed by contact or reduction, and will be de-
scribed after we have dealt with reduction in the camera.

Redaction If we wish to make a slide showing the

Method whole of any negative which is larger
*  than 3 x 3 inches we must work by re-
duction. The negative to be reduced is placed in posi-
tion, and is carefully focused with a camera; a lantern-
plate is placed in the plate-holder and a photograph of
the negative is taken. A room darkened as described
in THE PHOTO-MINIATURE No. 8, for bromide enlarg-
ing, will serve the purpose perfectly. To repeat very
briefly : The window of a room lighted from the north is
completely darkened by closely fitting into it a dense
black cloth, or double thickness of brown paper, mounted
on a light wooden frame. An opening of the size of the
negative is cut in this screen and the negative placed in
it. It is thus illuminated by the light which comes
through it, and a camera placed in position inside the
room is focused on it and the exposure made.
Reducti If all our negatives are of one size, and

Fixedon M3 we reduce them to the same scale, the

* work is much simplified. A ‘¢ fixed-fo-
cus” reducing camera is simply a long box, in one end
of which the negative to be reduced is placed. The other
end is fitted with a groove to hold a plate-holder con-
taining the sensitive plate. The camera is divided into
two parts by a division parallel to the negative and plate

Intensity of II-
lumination.
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as shown in Fig. 1, and in this division a meniscus lens is
placed. The image is always in sharp focus, and the
only things to be considered in making the exposure are
the density of the negative and the intensity of the light.
As these cameras are without intricate movable parts,
and as there is no necessity for a rapid and high-grade
lens, their price is very reasonable. Among those on
the market the /deal and the Griffitks may be mentioned.
When the negative and plate are in position the whole
box may be tilted with the negative toward the light and
the exposure made.
Reduction by The fixed-focus camera is a great help
Focusing. to those whose negatives are always taken
on 4 x 5 plates, but where larger nega-
tives, or negatives of various sizes may be used, a modi-
fied form of camera is required. Our requirements now
are : some arrangement for holding the negative and the
sensitive plate parallel to each other, a means of focus-
ing, and some universal motion by which any portion
of the negative may be brought opposite the axis of the
lens. There are many cameras specially built for this
purpose, and in almost every case they are thoroughly
satisfactory in their work. Such a camera is practically
two cameras, one only of which is fitted with a lens. In
the larger camera the negative is placed, and through
the front of this camera the lens of the smaller one is
inserted and the negative focused. Fig. 2 shows a
home-made apparatus. A is a camera, which may be
the one in which the negative was taken, with its lens
removed, and B is a small camera, resting upon a table
C, temporarily but firmly fixed to A by means of but-
tons, or by sliding in a groove. The negative is placed in
a plate-holder in A. The central sheet which separates
the two plates in a holder must be removed and a kit
substituted, so that light may be transmitted through
the negative. Focusing is done by the rack and pinion
of the small camera, and the amount of reduction is reg-
ulated by the rack of the large camera. The rising and
falling front of the large camera, carrying the small
camera with it will, in most cases, place the copying
lens centrally opposite the part required to be reduced ;
in very extreme cases the holder carrying the negative
may be slightly withdrawn to obtain the centre, and the
strip of light which is thus let into the big camera can
be blocked out by covering it with a cloth. If the large
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camera is placed on a stand or a tripod, and if possible
one with a tilting or a universal head, the whole may be
placed near the window and tilted to the sky for ex-
posure.
Fig. 3 shows an apparatus which may
constructed in a few hours by those
who have not the two cameras requi-
site for the method last described. The description here
given is for solid and thoroughly satisfactory ¢ hedge
carpentry,” and may be elaborated if wished. Procure
a planed, seasoned board, about four feet long, twelve
inches broad, and one inch thick. At one end of it raise
a frame, at right angles to the length of the board, and
perpendicular to it. This frame should be made to hold
the largest negative from which a slide may be required,
and if different sizes of negatives may be used, a nest of
“carriers” or kits should be fitted into it. This frame
is shown by AA. BB. in Fig. 3. The kits fit on A.A.A.,
and in B.B.B.B. a sheet of fine ground glass or tissue-
paper is placed to diffuse the light. Two strips of one-
inch wood (CCCC) should be fastened along the board
with just sufficient space between them to allow the
base board of the camera to slide to or from the nega-
tive. Or a slot may be cut along the length of the
board through which a long screw is passed to clamp the
camera in any desired position. If the camera is so
low that its lens is not on the same level as the centre
of the negative to be copied, it may be raised on a box
or stand built to slide in the groove as is shown in Fig.
4. The negative is placed in the frame, and the camera
is slid along the board until the correct size of image is
obtained, and accurate focusing is then done. We
have already spoken of the need of sharp definition.
Focusing should be done by means of a small magni-
fying glass. When the negative is focused, and the
slide ready for exposure, lay a couple of thin sticks of
wood—as indicated by slight dotted lines in the diagram
—from the negative frame to the camera, and over this
throw a focusing or other dark cloth, to shut out light
except that coming through the negative. This gives
us, in crude but serviceable form, the two cameras of
the more expensive apparatus. It is possible to obtain
a photograph of the negative without this precaution of
the focusing cloth, but the exclusion of extraneous light
is always advisable, and often essential, for we wish our

Home-made .
Apparatus,
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transparency to be of the greatest possible clearness.
If the stand is rigidly made, and the camera firmly
clamped in position, the whole may be tilted toward the
light, if daylight is used, and the exposure made.
A north light is the best for most
The Light., photographic work, because it is the
most steady in intensity, and protected
from the direct rays of the sun. The negative should
face direct to the clear sky without any tree or build-
ing or column of smoke intervening. If a clear sky
cannot be used the negative must face a white reflector
placed at an angle of about 50° from it (as shown in
Fig. 4). In reflecting daylight, the reflector should be
placed where it obtains the greatest intensity of illumi-
nation, not necessarily absolutely close to the negative.
In pointing a camera toward the window, the reflector
should be outside the window and so reflect the light
direct from above. The reflector should not have a
glossy surface, and on no account should a mirror be
used. A sheet of white blotting paper will give the best
even light.
Daylight should be used for reducing,
Aﬁ;ﬁ:ﬁn l:g; whenever it is practicable, as the work
8% can be done more quickly, and an even
illumination of the negative is more easily secured.
The only difficulty connected with artificial light is in
getting a steady and equal light through the whole of
the negative. In the case of a 4 X 5 negative this is
easy, but as a larger negative is used the difficulty
increases. The negative is placed in the frame, and
focused as for daylight enlarging. A little extra care
will be needed here to get the image absolutely sharp.
Place a lamp or candle behind the negative, and with
the largest stop focus sharply with the help of a
magnifying glass. If a number of reductions are to be
made to the same scale from negatives of one size,
there is no need to focus for each one. When once the
correct focus is obtained, clamp the camera firmly to
its bed, and it will be ready for each negative. A sheet
of ground glass is placed behind the negative, to diffuse
the light, and behind this the light is burned. If the
worker possesses a lantern for showing his slides, he
may use the light of this to illuminate his negative.
The lantern should be so far from the negative that the
disk of light just covers it. In every case where arti-
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ficial light is used a sheet of ground glass or fine tissue-
paper should be placed between the negative and the
tight. If a lantern cannot be had, a condenser for
passing an even flow of light through the diffuser may
be used in conjunction with a strong light such as gas
or oil. The illumination of a negative by a single light,
even when placed behind a diffuser, is too uneven to
give satisfactory results. Unless a condenser can be
used, we must obtain a larger area of flame or a more
widely spread illumination by means of magnesium
ribbon. A workable light for a negative of 5 X 7, ora
little larger, is obtained by arranging five or six gas
burners in a double tier in such a position that the six
flames just meet at their edges, and so form an approxi-
mately even blaze of light of the area of six single
lights.
Magnesium ribbon is the most suit-
Magnesium. able artificial light, if no condenser is
used. The only objection to its use is
that it gives off a very heavy smoke, which, however, is
more inconvenient than injurious. Magnesium ribbon
burns with a light so actinic that much less of it is
required than would be expected. According to Paget
instructions, exposure to one inch of magnesium ribbon
burned at a distance of twelve inches from a negative in a
contact frame, is equal to four minutes exposure to a
‘“five foot ” gas jet at the same distance. This relative
intensity of course holds good in reduction work. To
make an exposure by magnesium ribbon, burn the rib-
bon close behind the ground-glass diffuser, and keep it
moving during burning so that the whole of the negative
may be evenly illuminated. Or an even illumination is
more certainly secured by placing a sheet of white
blotting paper at an angle of about 45° from, and
behind, the ground glass, and burning a piece of mag-
nesium ribbon at each side of this reflector—so that
the greatest possible amount of light may be reflected
onto the glass, but the dzrect light from the burning
ribbon must not in this case fall on the glass or negative.
It is advisable, though not essential,
The Lens. to use a short-focus lens. If a lens of
moderately long focus is used, the
camera will require to be further from the negative and
a considerable bellows extension will be needed, thus
getting rid of compactness in working. Except where
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architectural views are to be reproduced, a single lens
is all that is needed. A lens of 4 inches focal length
will be found as convenient as any, and if it will cover a
plate 3 x 3 inches with a fairly large stop—say f/12—it
will do all the work required.
, The exposure required for reduction
Relative o, js difficult to state very accurately.
Exposures.  5q 5 rough guide I would place as equal
the exposure by contact at one foot from a five-foot gas
burner, and the reduction of a §x7 negative lighted
directly from a clear north light in December, using f/22
stop. That is to say, if fifteen seconds exposure were
sufficient for the contact print, fifteen seconds would
suffice for the reduction. But this is only approximate.
The exposure should be reduced as much as possible
by using alarge stop; if //12 will cover the plate, do not
work with a smaller stop. If magnesium ribbon is
burned behind a 5x 7 negative, using a rapid lantern-
plate, such as Cramer or Eastman or Carbutt, use f/12,
and make a trial exposure by burning six inches of
ribbon. N P bt %
; e developing formula given here are,
Bromide and pess speci%caglly stated ogtherwise, “ all-
Chloride. 5 » standards, suitable for any com-
mercial gelatine plate. There are slight differences in
the working of bromide and chloride plates. The for-
mer give the more uniform results, with average care ;
the latter are more amenable to special after-tonings
and local control. The bromide plate is the more wide-
ly used, and the chloride plate is favored by the worker
who strives after special effects, and devotes individual
care to each slide.
Development in lantern-slide making
Development. is essentially the same as in negative mak-
ing. As the lantern-plate is many times
slower than any negative plate commonly used, we may
considerably increase the amount of light in our dark
room. Ruby light should be dispensed with altogether ;
a couple of thicknesses of yellow paper being sufficient
protection, with an extra thickness, if necessary, when
daylight is used to illuminate the dark room. In fact,
if the daylight is of a safe «actinic color, it may be of
volume sufficient to allow of reading a newspaper by it.
This increase of light enables us to watch the develop-
ment of our plate closely, and to remove it from the
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developer at the moment it reaches its best. The dish
should be of porcelain, to allow development to be
more closely watched; some workers prefer a glass
dish, in which they can hold the plate over the light
and judge it by transmitted light. At first, until experi-
ence is gained, each plate should be developed sepa-
rately; later, if quantities of slides are required, four or
more may be developed side by side in one dish.

There are as many development formula for lantern-
plates as for negatives. I give three formule from
which the beginner may with advantage make his
choice. First, I would give the plate-makers’ own for-
mula. The formule printed by makers and issued with
their plates are always the result of very careful experi-
ment, guided by a full knowledge of the exact ingre-
dients of the film, and therefore may be relied on to
give good average results. The second formula is the
‘“hydroquinone formula,” which has been a standard for
many years. It is atwo-solution developer and is made
as follows : No. 1, hydroquinone, 8o grains ; sodium sul-
phite, 1 ounce; citric acid, 30 grains; potassium bromide,
30 grains; water, 10 ounces. Dissolve the sodium sul-
phite and the citric acid in 6 ounces of water, and then
add the other ingredients and the rest of the water.
No. 2, sodium hydrate, 8o grains; water, 10 ounces. For
use with a plate which has received a normal exposure
take % ounce No. 1, ¥ ounce No. 2, and } ounce of
water. This amount is sufficient to cover a lantern-
plate, if developed in a 3 x4 dish; if a larger dish is
used, more developer should be used, as it is essential
that the solution evenly cover the whole plate at the first
immersion. This is made easier by first soaking the
plate for a few seconds in clear water. This formula
leaves nothing to be desired in its working, but it has
the objection that it contains sodium hydrate. Many
workers not unnaturally object to developers containing
this caustic alkali, and for them the third formula, which
is the “standard formula” of the New York Camera
Club, is given. A stock solution is made of carbonate
of soda, 200 grains ; sulphite of soda, 200 grains ; hydro-
quinone, 50 grains ; water, 10 ounces. For cold black
tone, give a normal exposure, take equal parts of stock
solution and of water, adding one or two drops of a
ten per cent. solution of bromide of potassium. For
warmer tones increase the exposure, and use a more
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diluted developer, at the same time increasing the bro-
mide solution to 15 or 20 drops. When I speak here of
a ‘““normal ” exposure, I mean one which would be con-
sidered correct in negative making, that is, using a
standard developer, the picture would begin to appear
in about a minute or a little less, and a negative, clear
and full of detail, with sufficient density, would be ob-
tained in four or five minutes. To develop the plate
place it in the dish and pour the developer evenly over
it. The picture should begin to appear in a minute and
should appear fully developed in three or four minutes.
Examine the plate by transmitted light and then con-
tinue development even if the plate appears sufficiently
dense. The density will considerably reduce in fixing,
and the usual mistake of the amateur is to under-develop.
The two developers given are based
DeOtlh“ on hydroquinone, but years before this
Velopers.  yseful agent was known the favorite de-
velopers for lantern-slides were pyrogallol (pyro) and
ferrous oxalate. Perhaps the most convenient of the
pyro developers—and equal to any—is made by adding
dry pyro to a stock solution made of carbonate of soda,
I ounce ; bromide of ammonium, 12 grains; water, 8
ounces. For use take 1 ounce of this solution and add
to it half a grain of dry pyro, or, as an old worker would
vaguely put it, “ some pyro on the end of the blade of
your pocket-knife.” With this formula and a correct
exposure, a rich brown tone is obtained. But over-ex-
posure will yield an unsatisfactory tone, and under-
exposure will lead to stain through forced develop-
ment.

Carbutt’s ferrous oxalate developer, though intended
in the first place for his own plates, is one of the best
all round developers. It is a two-solution developer—
No. 1, oxalate of potash, 8 ounces; citric acid, 30
grains ; ammonium citrate solution, I ounce ; water, 15
ounces. No. 2, sulphate of iron, I ounce; sulphuric
acid, 5 drops ; water, 16 ounces ; for development take
1 ounce No. 1, % ounce No. 2,and add a few drops of
a 10 per cent. solution of bromide of potassium. The
ammonium citrate solution is made by dissolving 4
ounce of citric acid in 1% ounces of water ; and a few
drops of strongest water ammonia to neutralize the acid,
then add water to make up to two ounces. The sulphate
of iron used should be in clean crystals of a bright green
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color. If the crystals are covered witha dull, rusty dust
(due to oxidization by air) they should be rejected.
Ferrous oxalate developers normally give black tones;
by increasing the exposure and adding more bromide of
potassium to the developer warmer tones are obtained.
The ortol-metol formula,recommended
Ortol-metol. by Henry Wenzel, is a good one-solution
developer for slides : Water, 10 ounces ;
metol, 12 grains; meta-bisulphite of potassium, 6 grains;
ortol, 18 grains ; sulphite of sodium (crystals), 5 ounce;
carbonate of potassium, 80 grains; bromide of potas-
sium, 5 to 10 grains; hyposulphite of soda, 1 grain. If
warmer tones are required increase the amount of po-
tassium bromide. This is a formula specially recom-
mended for Lovell lantern-plates, and I have found it
work well, both with the Lovell and with other brands.
When it appears as if the plate is be-
Fixing, ginning to veil all over, remove it from
the developer and wash gently under the
tap for two minutes and then immerse in a strong hypo
solution—six or seven ounces in a pint of water. The
slide will appear to fix more rapidly than does a nega-
tive, and will clear in three or four minutes, but it should
be left in the hypo fully ten minutes. After fixing, wash
the plate very thoroughly in running water. The fixing
and washing must be sufficient, especially if the plate
is to be subjected to after-treatment.
Clearin A saturated solution of alum and citric
Solutiog acid (equal parts) in water should be
*  used for clearing. A saturated solution
is guaranteed if some of the alum and acid remain undis-
solved at the bottom of the bottle after repeated shaking
or stirring. Take 2 ounces of the clear liquid and add %
adram of hydrochloric acid. If this is poured over the
platein a dish, the dish should be steadily rocked to keep
the solution continually flowing over the plate. The
best way of applying it is to hold the plate in a special
holder and flood the clearing solution over it and back
into the bottle many times. Some workers never, or
seldom, use a clearing solution. I am much in favor of
it and recommend its use even when the plate appears
perfect. Sometimes a scum forms on an oxalate devel-
oped plate. If so,use a clearing bath of oxalate of iron,
I part; alum, 4 parts; water, 50 parts. Wash thor-
oughly after using this bath.
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In these formula, bromide of potassium
Restrainers, and bromide of ammonium are both re-
ferred to as restrainers. A word may be
useful in explaining these. Bromine is an orange-colored
liquid obtained from seaweed, or commercially from the
salt springs of Stassfurt, or in a lesser degree as a by-
product in the manufacture of certain chemicals. It is
an element—that is, it cannot be divided into two or
more constituent parts. Bromine is united with ammo-
nia to form bromide of ammonium, or with potassium
to form bromide of potassium. It is a moot point which
! of these is the more efficient restrainer. The bromide
added as a restrainer appears to form a compound with
the unaltered silver bromide in the film, and to make it

less sensitive to the action of the developer.
The tone of a lantern-slide, whether
‘T'oning Slides. gelatino bromide or gelatino chloride,
may be decided either by the length of
exposure and the development, or by an after-process.
The former of these methods is doubtless the one giving
! the more permanent slide. The broad rule of develop-
ment toning is that a prolonged exposure and a heavily
restrained developer give warm tones. The restrainer
usually used is a 10 per cent. solution of potassium bro-
mide. Another formula is ammonium bromide, %
ounce ; ammonium carbonate, )4 ounce; water, Io
ounces. The addition of ammonium carbonate is ob-
jected to by some workers as likely to render the tone
fugitive, but we have not found it so. The carbonate
of ammonium should be in clear lumps. On exposure
to the air it becomes coated with white powder (bicar-
bonate), which should be scraped off. The table issued
by Cullen for use with the Paget plates is a good, all-
round guide. The developer he recommends is one of
i the many modifications of the hydroquinone developer
and may be given here. No. 1, hydroquinone, } ounce;
sulphurous acid, ¥ ounce; potassium bromide, 6o
grains ; water to make 20 ounces. No. 2, sodium sul-
phite, 2% ounces; caustic soda, }4 ounce; water to
make 20 ounces. It will be noticed that it is one of the
many formule containing caustic soda, and this may be
avoided by substituting 2 ounces of carbonate of soda

instead of the % ounce of caustic soda.

The No. 3 solution he uses, and referred to in the fol-
lowing table, is the ammonium bromide and ammonium
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carbonate solution just given. A plate with a normal
exposure is developed with ) ounce No. 1, % ounce
No. 2, % ounce water (none of No. 3). Development in
this case is complete in three or four minutes. To get
warmer tones, ranging through brown to red, the expos-
ure of the plate is increased, and an increasing quantity
of No. 3 is added to the developer. The No. 3 solution
serves two purposes ; the addition of bromide of ammo-
nium, which is contained in it, restrains the plate from
developing too quickly, and the carbonate of ammonium,
which also appears to act as a restrainer, assists in pro-
ducing a much warmer deposit than can be secured by
means of the use of the bromide alone. The longer the
exposure which s given to the plate, the more of the No.
3 solution must be used, and the warmer the resulting
slide will be. By following this simple method, a range
of tones from black through warm black, brown, purple
brown, and purple to red may be secured.

It should be noted that the proportion of the No. 3
solution used determines the time of development, as
well as the color of the image. The table on page 447
gives approximate relative exposures, proportion of No.
3 solution required, and time of development,

It will be seen that the exposure ranges from 30 sec-
onds to 5 minutes, and development from 3 to 15 min-
utes. The proportion of No. 3 is also increased (and
the amount of water proportionately decreased) until,
to secure the red tone, we have more than one-half an
ounce of No. 3 (480 minims = 1 fluid ounce) and only
180 minims of water.

A plate to be intensified should be
fixed in a newly mixed plain hypo bath,
neutralized with a few drops of liquid
ammonia, and then washed in running water very thor-
oughly. The intensifier is made of bichloride of mer-
cury (poison), 4 drams; chloride of ammonium, 2
drams ; water, 6 ounces. Place the slide in a clean
porcelain dish and flow this intensifier over it. Rock
the dish occasionally until the slide is bleached thor-
oughly, and then wash the slide well in running water.
When the slide is thoroughly washed it may be toned
by one of several methods. One which has proved very
satisfactory in my hands, and appears especially useful
with bromide plates, is suggested by John A. Hodges.
It gives a tone varying from sepia to reddish-brown, the

Toning by In-
tensification.
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latter color resulting on a very thin image. It is not
suitable for use with a plate developed by ferrous oxal-
ate. No. 1. Uranium nitrate, 30 grains; acetic acid,
3 drams; water, 10 ounces. No. 2. Ferricyanide of
potassium, 30 grains ; acetic acid, 3 drams; water, 10
ounces. Use equal quantities of each, mixed just be-
fore using, as the mixed solution does not keep. The
plate is immersed in this and the dish slightly rocked
until the toning action has been carried to a sufficient
depth, afterward washing for ten minutes. This period
should not be exceeded, or the slide will become lighter
in tone. :

TABLE OF EXPOSURES AND DEVELOPERS.

Time of Color of
Development. Deposit.

Time of

Exposure Constitution of Developer.

30secs. | No. 1 ... 14 ounce
Nog2: e Ya 21/ to 3 min. | Black
Water to make 2 ounces

6osecs. | No. 1 ... 14 ounce
Nod 2l L S1giiss
No. 3 ... 100 minims| § minutes Brown

‘Water to make 2 ounces

go secs. | No. 1 ... 145 ounce

“
1\\110' e : " | Purple
No. 3 ... 200 minims| 10 minutes Rt
Water to make 2 ounces
180secs. | No. 1 ... 14 ounce
Nai 20 . = 15 ¢
No. 3 ... 250 minims| 12 minutes Purple
Water to make 2 ounces
300 secs. | No. 1 ... 14 ounce
No: 3= ... My v
No. 3 ... 300 minims| 15 minutes Red

Water to make 2 ounces

The simplest color obtainable after in-

Red Tone, tensification is undoubtedly red, which is
obtained by placing the bleached and

washed slide in a freshly mixed hypo bath. With dif-
ferent plates and developers the tone thus obtained will
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vary from a brown tinge to almost a yellow, according *
to the plate used. A browner tone will be obtained by
placing the plate in a solution of }4 ounce carbonate of
soda, 4 ounces of water.

A plate which has been bleached with

Gold Toning. mercury may be toned, after washing, in

a solution of 1 grain of chloride of gold
in 1 ounce of water; a wide range of tone from pink to
greenish blue may be obtained, according to the length
of time the plate is left in the solution.

Stiegli The artistic possibilities of a lantern-
thE: otcf. slide were never fully grasped until Al-
fred Stieglitz showed his locally reduced
and locally toned slides, and his slides in which what
he terms compensating cover-glasses are used. His
method is to much over-develop the plate and obtain
his values by local reduction with the Farmer reducer.
In a succeeding paragraph we give a simple resumé of
this mode of reducing, and here we insert Stieglitz’s own
formule for three tones which are very often desired.
For this special work a plate such as the Seed or the
Paget is used. Wonderful effects can be obtained by a
capable worker on a Seed G. B. P. R. plate.
In many cases it is desirable to color a

Blue Tone. slide to a pure blue, or perhaps only a

suspicion of blue. An absolutely reli-
able method to obtain this color is to use the following
bath : No. 1. Sulphocyanide of ammonium, 200 grains ;
water, 32 ounces; carbonate of soda (granular), 2
grains. No. 2. Chloride of gold (brown), 15 grains;
water, I ounce. For use take two ounces of No. 1 and
4 drops of No. 2, always remembering to add No. 2 to
No. 1 and never reversing the operation. This amount
of solution will tone at least one slide to a perfect blue.
The toning bath, in order to work satisfactorily, ought
to have a temperature of 72° to 76° Fahr. Using the
bath at a lower temperature results in failure, as the
toning proceeds too slowly, and unsatisfactorily in other
respects. A higher temperature will hasten toning, but
the gelatine of the plate is apt to be attacked in a most
disagreeable way.

To judge the process of toning, it is necessary to ex-
amine the slide by transmitted light, using daylight, if
possible. A thoroughly toned slide will have a pure
blue color when examined in this way. It is advisable
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