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kind of print. Under the head of " Transparencies," we shall

show how to make new and stronger negatives from sueh weak

ones.

Slow printinE always makes the richest prints. I{aIf of the

back of the printine frame can be raised so that the print can be

exarnined from time to tirne; care, of course, being taken not to
aliorv the paper to be moved. from its first position, otherrvise the

print rvill be blurred. If you print against the glass on the in-
side of a rvindow be sure that the glass is clean, with no spots on

it. The printing is to be carried on until the picture is one or
two shades darker than it is desired to have it after tonirrg.

After printing and toning one or two batches of prints there will
be little difficulty in deciding how deep the printing should be

canied. trYhen examining the prints in the frame, care should be

taken not to allow sun-light to fall upon the paper, and the

frames should be opened, therefore, awa.y from the strong

light.
It sometimes occurs that a portion of a negative is thin, and

prints very qnickly,.while the rest is intense and very slow in
printing. To remedy this and get an even print, we can hold a

sheet of rather thin, white paper over the thin part of the nega-

tive while printing in the sunlight, the paper being cut so as to
shade only the parts rvhich we wish to cover. The paper should

be kept slowly moving so as not to let its outline sJroq' in the

print. If this does not suflice, we can paint over the thin portions

on the back of the plate with Gibon's opaque, and rub this off .

when the more intense parts are uearly done. Or, the thin por-
tions can be retouched on the back of the plate rvith one or
two eoats of Prussian blue, applied with a fine water-color
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66 THE AMATEUR PHOTOGRAPHER'S I]AND BOOK.

brush. Previous to doing this the glass should be u'eii

cleaned with powdered pumice stone, rubbing it with the

finger moistened with alcohol or water, and then carefully

brushed off with a clean, soft cloth. This will allov' the color to

lie smoot'' 
T.NTNG AND FrxrNG pRrNTS.

The operation of toning should be carried. on either in the eve-

ning by artificiai light, or it can be safely done in the davtitne, but

not near a window admitting a strong light. As fast as the prints

are finished tirey should be put in a dark box until they are ready

for the next operation. It is better that the prints should be

toned the same day they are printed, though it is not necessarY

to do this; they can be kept a week or more if desirable, but it is

better to tone them before too large a number acctrmulates, as it
is alway easier to tone a few prints at a tirne than to undertake a

great many. Before toningr the prints should be trirnmed care-

fully, and the trimrnings saved in sorue box or drawer; thev

contain silver, and hereafter we shall explain how to get the

silver out of them. To make the toning solution' we take a pint

bottle and pour into it an ounce of powdered borax. We fiII the

bottle with hot water and shake it until the borax is entirely dis-

solved, then we set the bottle away to cool. Then we take a four

ounce bottle which we know to be perfectly clean, and llour into

it the contents of our thirty grain vial of chloride sold and so-

dium. The gold does not all run out, but we shall attend to that

in a few minutes. Carefulll' cleaning our four ounce graduate we

pour into it thirty drams distilled waterl we potlr a few drops of

this into the gold vial,which dissolves tite gold, which we then Pour
into the four ounce bottle. -We continue this several times,
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poo.ing a little water into the vial and then pouring that into the

other bottle, until we are sure that all of the gold is out of the

vial, rvhen \ve ponr the balarrce of the thirty drams into our

bottle and cork it. This bottle now contains thirtv drams water,

and thirty grains gold and sodiutn, and we label it:
Chloride gold solution.

One dram equals one grain.

For the fixirrg bath we use one ounce hyposulphite soda

dissoh-ed in eight ounces water, attd add, when readv to use,

four or tive drops of strong arnmonia. By this tirne we

rvill take it for granted that our solution of borax is cool, and we

take of that two onnces and two orlnces of water, to which we add

one dram of our gold solution. This makes the toning bath,

and we pour it into our toning tray. After using this toning

bath, unless rve have more prints to tone the sarne day, it should

be thrown a\ray. 'W'e now take a clean trayr large enough to hold

our prints, and {ill it neariy fnll of water. Into this we lay t}re
'prints one by one, face down, pressing them carefuily under the

water so that no air bubbles adhere to the paper. We stir them

about in the tray and shake the tray for a few minutes, and then

pour tire rvater off, which we notice is slightly milky: we then

lill the tray again and shake it u'ell to let the water freely

circulate among the prints, and again pour off the water. lVe

repeat this operation half a dozen tirnes, and the time before the

last u'e add to the water about three drams of our stock solution

of carbonate soda. fn large photograph establishments the

water from these first two or three washings is always saved as

it is very rich in sih'er. But amateurs, unless they expect to do

a good deai of printing, will not fincl it to pay to save these
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wastes. 
-We 

shall, however, in a subsequent chapter explain how

all these wastes can be saved. W'hen the prints are finally

washed, which, it will be noticed has changed thern to a sorne-

u,hat reddish color, they can be placed in the toning bath. It is
not desirable to have more than six or eight in the toning bath

at one tirne, and., therefore, if we have a, dozen in the washing-

tray we rvill tone at {irst only six of them. -We 
place thenr in

the bath one by one, face down, pressing each one u'ell into the

solution to insure its being wh.oliy covered. IMe now gentl.y rock

the tray to circulate the solution thoroughly through the prints

and atter a few tninutes we raise them at qne corner and care-

full,v d.raw out the lower one, which we examine to see if it is

sufficiently toned. If not toned, we replace it on the top of the

others and again draw out the nrrder one: thisr we keep repeat'

ing until the toning is done, which will be rvhen the prints have

a rich purple tint, when exarnined by transmitted. Iight. This

tint should show rich and warm right through the paper. The

peculiar tint can only be learned by experience. Do not siight

the rnatter of turning the prints. If allowed to remain some

time in the toning bath without this constant changing there are

liable to occur small or large spots where air bubbles prevent the

toner from actingr and such spots retain their reddish color.

Should suctr spots be seen, they can usually be cured bv turning

tlrern, print face up in the tlay, and pouring some of the soLu-

tion on the spots from a graduate. 
'When toned sufficientl,v the

prints should be placed in a tray of clearr water, and the other

batch of prints placed. in the toning bath to go through tlte same

operations. After all the prints are toned they should be thor-

oughly washed. in the washing tray in five or six changes of
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waterl they are then ready for the fixingbath and areto beplaeed

in the fixer one at a time, face down. The fixing tray should be

rocked occasionally, an,J the prints changed once or twice, from

the bottom to the top, as in toning. The prints should retnain

in it about iifteen minutes. The fixing bath should be used for

only one batch of prints. 'While they are in the fixer the salt

bath can be pr.epared, which is made by dissolving about one

orluce cornrnon salt in four ounces of rvater. The object of the

salt bath is to prevent blisters, which are very annoying when

they occur in the prints. Blisters, however, in spite of ai1 pre-

cautions, ma.y occur, and it may be well to know how to manage

them. .Luy a clean piece of blotting paper on a smooth board,

or on the top of your table, ancl upon this lav the wet print, face

up. Then cover the blister with another sheet of blotting papert

and very gently rub the paper directly over the blister with a

circular motion. This rubbing should be very light at first, the

pressure being gradually increased, and afier a few rnoments the

blister will be found to have disappeared, or will leave but a

slight trace, which cannot be seen after the print is dty. After
the prints have been a sufficient tirne in the fixer they are trans-

ferred directly, one at a time, to the salt solution, in which they

should'remain live or six minutes, and then, afterrinsinginfresh

water, piaced in the washing-box. Dealers in photographic

nraterials generally have washing-boxes for sale, but we have

ahvays found the following the most serviceable for our own use.

We take a large, clean earthen jar, the larger the better (our own

holds about 10 gallons) which we stand in a sink or bath tub,

the water being let into it by means of a rubber tube, running

from the tap to the bottom of the jar. The prints are placed in
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thiswhenfiIledrvithwater,w}richbeingfedfromthebottomand
overflowing the edges keeps llp a continual sirculation' The

prints should ,.*uio in this at least an hour, and two if possible'

onead,vantageofthisjarfort}rewashing-boxis,thatthereare
no sharp corners in it to tear the ' prints' After the washing is

"o*pl.i" 
the prints can be taken out and laid face llp on news-

papers, or suspended on clean strings' to dry' or they can be im-

mcdiatelY tnounted on cards'

Ifonlvafewprintsrequirewashingitwiltnotbenecessaryto
place them in the jar with running '*t"' ln"t 

can be washed

as well in a tray of water, which sioold be rocked to circulate the

water well among the prints. After half a dozetr changes of the

water, the prints shoutd be laid separately on- a sheet of glasst

first face down and then face up, t"itiog a good' strong stream of

waterflowor,erthem.Tlrisrvilleffectivelywashoutallthe}rypo
frorn them. And it is essential that prints should be thus thor'

tlugtrlywashedtopreventtheirafterwardturningyellowand
fading.
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CIIA PTER VIII.

MoUNTING AND BuRNISIIING TIIE PRIIITS. p,,,Jl,r4

tT IIE prints can be monnted as soon as they are washed, or the I
I mounting may be deferred to sorne subserluent time. In

the former case the prints should be taken directly from the water

and laid one above the other, face dovrn' on a sheet of glass, and'

all the surplus water should be squeezed out of them. The hand-

iest thing for doing this is a small rubber roller, which can be

procured of dealers in these rnaterials. If the prints have beerr

allou'ed to dry after washing them, they will, of course, need to

be thoroughly moistened again by soaking in water'

A good paste for mounting prints can be rnade by soaking

about one-half ounce of comrnon lauudry starch in one ounce of

cold rva,ter for say half an hour, and then adding to this two

()unces of boiling hot water, and immediately stirring the mixture

This paste will not keepr but should be used. the sarne day that it
is made. A. paste that wilt keep, which will answer for mount-

ing photographs and for various other purPoses for which a paste

is recluired, can be ulade in the following way: Take about two

o.nces of cornmon laundry starch ald trvo ounges of water, and

stir tliese together in a saucepan until it is like a thick cream;

add to this one pint of hot water and" about seventy-five grains

sheet gel.atine, cut into small pieces, and stir these together well,

and let tirem boil on the stove for six or eight minutes, and then

,
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set it to eool. Now measure out one ounce of alcohol and about

fifteen drops of ordinary diluted carbolic acid, which should be

added to the paste before it has become entirely cold. If strong

carbolic acid is used the quantity should only be about one-third

of the above. This paste should be kept in a wide'mouth bottle

well corked.

l{ow to return to our prints. with a bristle brush, a brush

about one inch wide is a convenient size, rve apply the paste to

the back of the uppermost print, takiug pains to distribute the

paste evenly over the whole surface, especially at the edEes and

corners. If any pieces of grit or hard substances should be seert

in the paste they may be removed with the blade of a penknife,

Now, raise one edge of the print carefull.y with the knife blade,

anrJ, taking the print in both hands,lav it upon the cardboard as

smoothly as possible at an equal distance from all sides. Upon

this lay a sheet of clean blotting paper' and with a circular motion

lightly go over this with the hand, pressing the print to its place,

taking care that it adireres at the edges and corners. Then the

card. should be placed orr edge to dry

After mounting albumen prints, and before burnishing them'

any light or white spots caused by opaque spots in the negative

ehould be (6 spotted out." To do this we prepare a solution of

Water, one ounce.

Alcohol, one dram.

Gunr arabic, sixtv grains.

G15 cerine, fifteen droPs.

Ox-gall, ten grains.

Dissolve these, and keep in a two ounce bottle.
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Mix the colors on a paint slab or saucer to rnatch exactly the

tint of the print, using a few drops of the above solution to
moisten the paints. With carmine, Prussian blue and neutral

tint, any shade can be matched. Apply this very delicately and

carefully with a fine-pointed brush.

When the prints are almost dry they can be burnished. The

burnishing iron should be heated and kept hot during the burnish-

ing, about the same heat as a flat iron in ironiug clothes. Care

must be taken to keep the polished surfaee of the burnisher bright
and clean. When the iron is hot enough the prints should be

Iightly rubbed with a glacd polish, which is sold for this prlrpose,

and is applied with a small wad of flannel. Then the prints
should be passed through the burnisher two or three tinres, the

burnisher being so adjusted that the pressure on the prints is
rather light; the degree of pressure will be cprickly learned by
experience, more pressure being required if the prints have been

allorved to become dry before being polished. W'hite castile soap

will do very well as a lubricator for the prints before burrrishing,

and is applied in the same manner as the above.

It may often happen that it is not convenient to burnish prints
the same day they are mounted, in whish case they can be subse-

quentl.v moistened safely in the following wa)': Set a developing

tray filled with water in the bottom of the furning box previously
described, and upon the perforated pasteboard lay the rnounted

prints, on edge, so that they do not touch each other, and close the

door tight. In a few hours they will become sufliciently moist
to burnish. _; ly . ,r;

If it is desired to have the prints polished without rnounting
it can be done in the following way: Procure one or two sheets
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of highly polished rubber and lay the wet prints face down 
'nthese, p.tting on as many at a time as the rubber will hold;

the. all the wate. sho'ld be sq'eezed out of the prints with a
rubber roller, and after that the surplus moisture should be
soaked up from the back of the prints with blotting paper, the
prints being firrnly and srnoothlv pressed into contact lvith the
rubber. They will dr"v in half an ho'r or so, when they can be
easily removed from the rubber, and will he foun,il to come out
perfectly flat and with a beautiful, brilliant polish.

Every amate'r should have a large album for his workroom,
an<i paste in it one print from each negative rnade. Above this
should be marked the n'mber of the negative, and belorv it
something like the follorving:

. Carbutt B.-6-fB2_10 B. Mu) 10, 1890.
This shows the ki'd of plate .secl, the number of seeonds of

exposure, tire size of stop, the time of day, whether bright
or cloudy, and the date.

This will be a reference book, showing at a Elance whether the
tirne and stop were correct for such a view-a helpful guide for
future work.

To mount quite large photographs we dampen a piece of trrick
blotting paper, cut to the exact size of the print, and lay this upon
tire back of the card for abo't ten minutes previous to the
mo'nting. 'w-hen the print is pasted on the other side bottr
sides of the card will dry at the same time and rernain flat.

Albnmen prints have a tendencJ, to curl very lnuch in drying,
which can be prevented by soaking them, after the final washing,
one by one for a few mirrutes in a solution of pure gl,yee"iue arid
distilled water, 

'rixed in the proportion of one part glyceriue to
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MOUNTING AND BURNISHING THE PRTNTS. 75

five parts water. W'hen removed from this the superfluous
moisture should be absorbed by gentle pressure between sheets

of clean, white blotting paper. After this they should be laid out

flat to dry, when they will become soft and smooth. At anv

subsequent time they can be mounted dry, using paste or gelatine,

and burnished.
Once more in regard to alburns. The one used" for a reference

book need not be of an expensive kind; any old blank book, of

sullicient size, with every other leaf cut out, n'ill answer for this

purpose, as the book is soiely for the arnateur's llse. Against

the prints in this book it s'ill be well to keep a record of the

toning, the kind of paper used, etc.

Another album should be used in which to preserve all the

best views taken, and these are proeurable of dealers in photo'

graphic supplies. The writer has his own albums made with

extra heavy leaves, macle by pasting together two thicllnesses of
((mounting board.tt Such leaves will not warp or curl.

*,*



CHAPTER IX.

BLUE PR,INTS.

T|HERE are few processes in the art, which are as simple arr,l
I easy to follow and capable of such beautiful results, as mak-

ing prints on blue paper. As the paper is easy to prepare, every

arnateur should make his own, because it is always better for
being perfectly fresh. Aty good close-grain, hard.-surface, wove

paper is good for our purpose, and the heavier the better. The

best paper that the rvriter ever used, for this purpose, was some

very heavy paper especially prepared by Crane. A so-called

book paper will not answer, as it is too porous. But any paper

that malies a good writing paper, will also rnake good blue

l)aper. To prepare the paper, the amateur rvill need a very line'

soft sponge, one of those usually called a nursery sponge.

For convenience in handling this, about half or two-thirds of the

sponge should be inserted in the neck of a rather wide mouth

bottle, which will serve as a handle. The part of the sponge

outside the bottle should rneasure about one inch and a half in
diameter, to be the proper size for applying the sensitizins solu-

tion. For the solution, procure several ounces each of citrate

iron and arnmonia and ferricyanide of potassiurn (red prussiate

of potash) C. P. The chemically pure is very tnuch to be pre-

ferred to the ordinary commercial article, because it produces a
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BLUE PRTNTS. 77

muclr more brilliant blue. Take of the lattei 256 grains and

dissolvein afour ounce bottle of water; cover the bottle with an

opaque paper and label it,
STOCK SOLUTION.

Red prussiate of potash

1 dram equals 8 grains. ' ,

We rnake a stock soiution of this because it will keep indef-
initely. The other chernical used in sensitizing blue paper will
not keep, and therefore should be prepared fresh every time.

Having previously prepared this potash so that it will be dis-
solved and ready to use when needed, we dissoive 50 grains
citrate iron and ammonia in one-half ounce of water. This takes

but a few minutes to dissolve. The citrate of iron and ammonia
should be kept in a wide.mouth glass bottle and corked tight, so

that no air or moisture can get to it. Having the two chemicals
now dissolved and ready to use, we pour irrto a small graduate
four drams of the potash solution, which is the sanre quantity as

we are going to use of the iron and ammonia. W'e place our
funnel in our four ounce graduate, having previously placed in
the bottorn of the funnel a small rryad of wet cotton wool, and

pour the potash into the funnel and imrnediately follow it with
the half ounce of iron and ammonia. The,v will filter through
the cotton in a few minutes, and to this solution we add about
one grain of bromide of potassium from the stock solution which
we have at hand. This bromide must be used judiciously. If
all the paper is to be used within a week, do not add any brom-
ide. It is only to be added where the paper is to be kept for
some uncertain tirne. Too much bromide will make the paper
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print slowly. The object of this bromide is to keep the sensi-

tized paper fresh. Now take the paper which we wish to sensi-

tize, and cut it to a convenient size, as it is much easier to

sensitize smoothly a small sheet of paper than it is a large one.

trVe pin this paper by the four corners to a smooth board on

which has been placed a sheet of clean paper. Any drawing

board will answer for this purpose, if it is soft enough to hold

the pins. Norv we take the sponge and rnoisten the end of it, so

that it will take water freely, and then squeeze all the water out

of it, and dip the sponge in the sensitizing solution that is in the

graduate. The sponEe will suck up more than lt'e tteed, so \Me

press it against the glass to squeeze out a part. 'fhe cluantity

can only be learned by experience. x With the sponge in liand,

now swab the paper gently, smoothly and tluickly, beginning

at the upper left-hand corner and brushing lengthwise across

the paper, continuing this, always worliing the sponEe in the

sarne direction, until the surface of the paper is covered with the

solution I then imrnediately, without again dipping the sponge in

the glass, swab the paper at right angles to the first direction, be-

ginning at the lower left-hand corner and ending at the upper

right-hand corner. This should be done quicklv and snrc'othly.

Hang the paper up to dry, bI one or two of the pins, where no

dust or dirt can get upon it, and proceed to sensitize attother sheet

in the sarne way. After sensitizing the cprantity needed, the

paper, which will dry in a ferv tninutes, can be cut to different

sizes. Ali of these operations, of course, should be done in the

er.ening and not by daylight. If all of the solution is not used

" U." just enough in the sponge to brush over the paper without allowiug
the solutionto flnw or spread,.
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do not attempt to preserve it, but throw it away and care-

fully clean out the glass. So rnuch for the paper.

Blue paper should be printed preferably in the sunlight, as

it may take several hours to print in the shade, an<i tire printing
should be continued until the dark portions of the picture assume

a kind of bronze color. A iittle experience will show just how

far to carry the printing. 'When the printing is done, the print
should be placed in a tray of rvater, face down for a few minutes,
and left there until the whites in the picture come out clear. or
tiil the white rnargin around tire picture comes out white, when
it can be hung up to dry. It is not necessary, of course, to put
the prints in the water, as soon as they are printed, as they can

be kept for a day or two, and a number of them washed at the
same time.

We think it is a verJr good plan in making blue prints to have

one or two large frarnes, so that the btrue print can be printed in
the center of a large sheet of paper, when it will show lilre an

engraving, with a broad margin aroun<i it. Suppose we have a
frame, the inside of which is 11 x 14 inches, for r,vhich rve ]rave a

piece of glass cut the sarne size, as a support to the smaller neg-

ative from which we wish to print in this frame. If our negative
is 5 x 8 inches for example, we cut out a sheet of thick opaque
paper 11 x 14 inches and in the center of this. for a 5 x 8 neg-

ative, we cut an opening, say four and five-eighths inches one

way and seven and a half inches the other way. Placing the neg-
ative in the center of our frame on the glass, we 1a;' npon it this
bla,ck mat, so that all the nrargin of the negative is errtirelv
covered, and upon this 'rve lay our sheet of blue papel., cut the
same size, 11 x 14 inches. W'e make a print frorn this, and on

*



t80 rHE AMATEuR r,HorocRApHERrs HAND BooK. 
I

' puttingit in the washing-tray, we find that all of the blue solu-
tion on the margin washes off, leaving all of the paper except t
the picture pure white. After it is dried, it should be pressed '!

' smooth under a heavy weight.
Plate marks can be made on these prints in the same way as

described in the following chapter.
our normal solution for seneitizing paper for blue prints, as

given on page 77 is:

No. 1.

Citrate ir.orr and ammonia, 50 grains.
'W'ater, 4 drams.

No. 2.

Red prussiate potash, 82 grains 
{

The nr"n"-Hl'J";i ffH''"h.-i"urs may be varied to suit
different qualities of paper. fn sensitizing a rough surface and
rather soft paper we find a less quantity of the iron and ammonia t
more suitable, using thirty-two grains in place of the fifty. Too
rnuch of the irorr and ammonia has a tendency to leave the
whites of the print with a yellowish tinge after washing. '

Again, for a very rough paper, when it is desirable to have the ,,

sensitizing:'solution entirely on the surface, we dissolve the.given
t}rantity of iron and ammonia in a half ounce of gelatine water
(sheet gelatine ten grains, hot water one half ounce), or in a weak i
soiution of gum arabic.
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CHAPTER X.

PLAIN PAPER AND ALBUITUN I,'ET'PN.

.IrO our mind there is no process of printing that can cornpare
II in an artistis sense with prints on plain paper. The gloss

and shine of alburnen prints are not pleasing to the eye; they
nsually detract frour the beauty of the picture. If albumen
prints do not appear finished without a polish, it ought to be an

objection to the use of that paper. 'We hardly think that a per-
son who possesses a fine engraving would consent to have it pcl-
ished. That would give it a cheap and tawdry appearance.

The plain paper is altogether easier to prepare than the albu-
men, and the process is so simple that anyone can make it, and

make with it most beautiful pictures. Perhaps the simplicity of
its preparation is one reason why amateurs are not encouragetl

to use it, as it would lessen the dernand for other papers in whieh
there is gleater profit.

The same paper that is used for rnaking blue prints will
answer for this purpose. Care should be taken to select a paper
that is smooth and not too hard, of pure linen stock. The paper
first recprires to be salted, for which purpose lve prepare a solution
as follows: Jliz'ii,L,, -t z v

To 16 ounces of hot water add 16 grains sheet gelatine, and
when this is dissolved add 50 grains chloride amrnoniurn.

After this solution has become cool, it should be filtered. The

1l
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paper should be cut a little larger than it is intended to be when

finished. That is to say, if we wish to make some 8x10 plain

papcr, it would be well to have our sheets for sensitizirtg 10$ or

11x16f or !7 inches. Or, if we wish to make 5x8 paper. the

paper should be cut either the size mentioned before, or about

8fx10f inches, as a large sheet can be prepared about as cluickly

as a srnall one. Having our paper ready, we pour the solution

into a tray, a trifle larger than the paper, and either float the paper

upon it or immerse the paper in it. In the first case only one

side, the side which comes in contact with the salt solution would

be salted. In the latter case both sides. If only one side of the

paper is salted it wili be necessary to mark the other side with a

pencil to show the right side for sensitizing. The manner of

floating the paper upon the solution is as follows: Take the paper

bv two opposite corners, one in each hand, and bring the tw<r

corners nearly together; lay the paper gently upon the solution,

Ietting the two corners down in such a way as to drive out any

air bubbles that might get beneath thern. Then if the corners

curl upward, either blow thern down or press thern down with the

fingers till they lie smooth. The paper should renrain on the

solution about three minutes, when it should be removed by

raising one corner, and then hung up to dry. All these opera-

tions, of course, are done by daylight. In plaee of floating the

paper upon the solution, it can be wholly immersed, rvhich is

much the best way, as well as the easiest. This is done by

placing one side of the paper in the solution at the edge, and

shoving it along under the solution until the whole is in the

tray. If any air bubbles are seen on the paper they should be

immediately touched with the finger to remove them. The

,fll
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paper should remain in the soiution half a minute, and then
be hung up to drv as before. -Where 

both sides in this way are
salted it is, of course, unnecessary to mark either, as the sensi-
tizing can be done on either side. The paper will dry in twenty
or thirty rninutes, wiren it will be ready for sensitizing, or it
may be kept for any length of time until needed. The tirne for
Ieaving the paperin tbe solution will vary wiih different quali-
ties of paper. Frorn ten to fifteen seconds rvill be long enough
for a soft, smooth paper. Hard papers! such as are used for
ledgers, require longer time.

The above we should call a normal salting solution. If we
decrease the quantity of chloride alnrnoniunr to thirty grains, we
should have a weak bath, which would require a weak sensitiz-
ing solution, thirty to thirty-five grains of silver in the place of
the sixty grain solution we describe hereafter.

or we might make a yery strong salt bath by increasing the
quarrtity of amrnoniurn to one hundred grains. Paper so strong-
ly salted should be sensitized with a solution containing sixty-
five to seventy-five grains of silver in place of the sixty grains
mentioned.

The quality of the negative determines the strength of the sen-

sitizing solution; for a weak, thin negative the paper should be
strongly sensitized and printed in diffused light, or exposed to the
sun with a sheet of white paper in front of the printing-frame I for
an intense or slow printing negative, the paper should be sensi-
tized with a weak silver solution, and printed in the sunshine.

For all ordinary negatives, however, it will be found that the
salt bath we give first, and the sixty grain silver solution, will
answer every requirement.

#
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It must not be imagined, horvever, that fine prints on plarn

paper can be ma.jle from very thin or weak, or, in other words,

poor negatives, by any manner of preparing the paper. The best

negatives for these prints are what rnight be called ('plucky,"

of goocl intensity, rvith plenty of contrast'

Another salting solution, which we have been using for some

year^ the following:

Hot water, 16 otrnces.

Sheet gelatine, 16'grains
'When the gelatine is entirely dissoh'ed, add:

Cornmon salt, 30 grains.

Chloride ammonium, 50 grains'

Oitrate sotla, 80 grains, '
'When all are dissolved, this should be filtered, and the paper

imrnersed in it, one sheet at a tirne, for frorn one to two urin'

utes. Paper salted with this solution possesses an advantage

over that salted in the bath first described, that, when sensitiz'ed, it
will keep fbr months in good condition, between the sheets of

soda blotting paper, under sorne presstlrer as mentioned later,

(page 88). I'or econornlr salt at one time all the paper likely to

be used in a year or more, using a large tray. The writer uses a

deep tray for this purposer22 x 2(i in., for paper 17 x2l or 18 x

23 in., and prepares a bath containing twelve times the water

and chernicals above.

TO PREPABE THE SENSITIZINC} S()LUTION'

For this purpose we should have two glass graduates perfectly

clean; into one pour one-half otlnce of water and add to this

sixty grains nitrate silver crystals. They will dissolve in a few
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minutes by stirring them with a glass rod. 'When dissolved we

add, drop by ,lrop,concentrated amrnonial a dark brown precipi-

tate will be fonned. Keep adding the ammonia, drop by drop,

and after about thirty drops begin stirring u'ith the giass rod;

after awhile, the dropping and stirring being continued, the am-

monia will redissolve the dark precipitate, and the solution will
begin to grow clear. -W'hen it is perfectly clear pour one-half of

the solution into the other ernpty graduatel then, to eitlter oneof

these solutions, add drop by drop strong nitric acid, stirring the

solution with the glass rod. Continue adding the aoid until the

solution turns blue litmus paper red I then pour the acid solution

into the solution in the other graduate and add water to make up

to one ounce. This is the solution required for our sensitizing.

If nrade in the day time these operations should be carried on in
the dark-roon, or it can be made in the evening by gas or larnp

light. The solution should be poured into a bottle covereC with

dark paperr and will keep irrdefinitely in a dark place.
-We will now proceed to sensitize the paper, which can be done

irr the evening by gas light. 'We lay a sheet of clean paper, larger

than the paper we wish to sensitizqon a smooth board, and to
this we pin a sheet of the saltetl paper with the salted side up.

The pins should be place<i in the four corners of the paper, and

as near to the edge as possible. f\
W'e now have to describe horv to make the brush for applying

the solution. Forthispurpose we needa glass tube three orfour
inches longr and about one-half inch in diameter inside. In case

we do not have this we can break a hole through the bottom of a

four-onnce bottle, and use that in the place of the tube. 'We 
pass

the loop of a doubled string-clean white cord is the best to usep

.,i$i,n
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for this purpose-\r,e pass this loop through the tube and run

through it, that is through the loop, a rvad of fine cotton wool.

W'e then. by pulling on the two ends of the string, pull a portion
of this wad into the tube, the Ereater part of it forrning a sort of

ball or brush at the end. The ends of the string are then fastened

securely around the tube, and then the wad is trimmed neatly
with scissors, cutting off all the loose ends. This sensiti zing
brush should be from one incb to one and a half inches in diame-

ter, the size dependirg sornewhat npon the size of the paper which
we wish to sensitize. ff we wish to prepare a sheet of 5 x 8 paper

only, a very small brush will answer for that pnrpose. Everv-
thing being ready, we pour a few drams of the silver solution
into a four-ounce graduate, and in this we place the brush, allow-
itg it to soak up as much of the solution as it will. Then with
the paper before us on the board as described, and inclined
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towards us, we take the brush and swab the paper, beginning at

the upper left hand corner and brushing across the paper to the

right until all the paper has been covered. With the first shcet

of paper, if it is a large sheet, it may be necessary once or twice
to take up a little more solution on the brush. As soon as we

have thus firrished the paper we turn the board at right angles to

its fornrer position, so that one end will incline towards us, and

irnrnediately, without adding any more solution to the brush,

swab the paper &cross, beginning at the top and working dowri

to the bottom of the paper. This cross brushiug prevents the

formation of any streaks which might make their appearance if
the paper were brushed one way only. Also, care must be taken, in
laying on the solution, always to brush right to the edge of
the palier

The board should now be laid flat, and after a few minutes, or
as soon as it becomes partly or surface dried, the paper should be

hung up by two corners to dry. As this is done in the evening

it is not necessary, of course, to hang the paper in the dark-room.
'W'hen a sufficient quantity of paper has been sensitized and

allowed to dry thoroughly, which it will do in fifteen minutes, it
can be cut to the required size, and the clippings preserved with
the clippings frorn ordinary silver paper. The sheet of paper on

which the paper has been sensitized should also be kept for sub-

sequent use. Any silver solution remaining in the graduate

should be returned to the dark bottle, and the brush, when dry,

can be adcled to the clippings of silver paper, as it is quite rich
in silver. This brush should never be used a second tirne. This

silver paper which we have now rnade should be printed on the

next day or two after being made, or it can be preserved forp

, :..i.tr
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several weeks by keeping it in a dark box between sheets of blot-

ting paper that have been saturated rvith a solution of carbonate

soda and afterwards thoroughly dried. The solution of carbo-

nate soda for this purpose should be in the proportion of tw<-r

ounces carbonate soda to twelve ounces water.

In using this plain paper we print several shades deeper than

in using ready sensitized paper: the prints are toned and fixed irr

th.e same manner as the other prints* and washed in the same wav

They will not need to be passed through an.y salt water bath after

the fixing, as they do not blister. The borax bath is altogether

the best that can be used for toning these prints. It is very

essential that the washing before toning should be thorough.

ltlease refer to our experiments at the end of this chapter.

An excellent way of using tiris piain paper is to sensitize an

extra heavy paper, and then make the prints in tire ceuter so as

to leave a broad nrargin of white otrtside; that is to say, suPPose

we have our sensitized paper 8x10, then we cut some sheets of

thick, blacl< paper'8x10 inches outside and cut in the center of

these square openings rvhjch shall take in all of the 5xS uegative

that we wish to use. A good size for these opeuirrgs for Sxtt

prints would be 6f or 7 inches long and 4$ inches wide. Care

nrusf, be taken, of course, to have the sides of the openiugs par-

allel to the outside of the paper. Others, with the satne r-rtrtside,

rnight be cut to make prints from 4x5 or qua.rter size plates. In
using these masks the negative is laid face up on the large plate

of glass in one of the 8x10 printing-frames, then the rnask is
laid over the negative, care beinE taken to see that it covers the

edges of the uegative completely, and tlien the sensitized paper

xsee page 66.
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is plaeed upon this. 'Wherr printing, care must be taken in set'

ting the frame in the wind.ow or elsew[ere, to handle it gently,

as ajar might slightly move the negative and blur the print.

If one is so situated that he has the use of a copying

press, he can very materially add to the elegance of these

prints by pressing a plate mark npon them. To do this cut

several sheets of thin mounting card so that they shall be

about half an inch longer and wider tharr theprints, takingpains

to have the edges smooth, straight and sharp. For instance, if
the picture is 4$x6f inches, the card should be cut 5x7 incltes'

and the corners very slightly rounded. When the print, after the

final washing, is almost dry,lay it upon two sheets of clean blotting

paper, aud, upon the picture, lay the prepared, card so that it
shall extend. beyond the picture just a quarter of an inch each

wol, which can be done accurately by rnarking its position with

a pencil; over this lay a sheet of clean paper, and cover this with

another sheet of blotting paper. This i; then laid qarefull"v in

the press, and given a rnoderate pre,ssure, allowing it to remain

in the press for five or ten rninutes, till the print has become dry.

If all this is neatly done, the result will be a beautiful picture, in

finish equal to fine engravings or etchings which at'e so much

adrrrired. ::,r/\r>,/,i
All prints, especiall"y of landscapes. whether in albumen,

plain salted, or blue paper, can be trimmed fearlessly. It
is seldom necessary to print the full size of the negative.

Frequentl.y there is something at each side or top or

bottom that may be omitted, which will add to the finish

of the picture. Therefore, rnake opaque masks of different

sizes and. shapes, oblong, oval, round, and sltave down the

r*:i.',:;1"..ig, 'r ,-- *-f 1."":'1.3:,
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paper around the inside to rnake it very thin at the edge, and

cover the mask with v'hite tissue paper. This should then be

laid in the printing franre under the negative, and the printirrg
done in sunlight. Try this and see what beautiful pictures it
will make.

ALI}U}IDN PAPER.

Alburnen paper, ready for sensitizing with silver, can be pro

cured from dealers in such goods, of better cluality than any one

can nrake for himself. The usual size is 18 by 22 inches, and to
sensitize a full sheet requires a tray somewhat larger to hold the

silver solution, It v'ill be more convenient, however, for the

amateur to cut the paper to slightly more than double or quad-

ruple the size required fcr his plate, which will allcw the use of
a smaller tray. The paper to be seusitized should be kept in a

darnp place for half a day before use, as it is more easily and

smoothly floated on the silver bath if slightlv damp. The silver
solution should be prepared by dissolving in a glass bottle:

I{itrate silver, 600 grains.

Distilled water, 10 ounces.

'When this is dissolved, it should be tested by laying in the
bottle a small piece of litrnus paper. If the litmus paper is not
reddened slightly, showing its acidity, add drop by drop nitric
acid, shaking the bottle after each drop, until the paper changes

to a faint red. Paste a bit of paper on the bottle on a line with
the surface of the solution. If it is desired to sensitize a full
sheet of paper in a large tray, a proportionately larger amonnt of
solution should be prepared.
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Wherr reacly to sensitize the paper, this solution is poured into

tlre traf t and the paper floated upon it in the salne rranner as

describecl in the beginning of the chapter, raising the paPer b1'

each corner to remove with a glass rod any air bubbles that rna)'

adhere. The paper should float from a nrinute to a minute antl

a hatrf, and. then be removecl by .lrawing it over ^ glass rod or

tlbe laicl across the trav near one end, to scrape off smoothly

a portion of the solution. Ilold the paper by one corner over the

tray to allorv the solution to drip off, and then hang up to dry in

the dark, using for this purpose the ordinary spring clothes

pins.

Af ter atl the paper required has been sensiti zed the bath can

be returned to the bottle. As the paper has taken up a, portion

of the rvater and silver, the solution should be restored to its
original strength by adding rvater to bring it up to the marked

place, and then adding trventy grains of nitrate silver for each

haif sheet (11x18) sensitized, or in that proportion. The bottle

r.an be wrapped in black paper, and laid awarr in the dark rooln'

The sensiti zed, paper rvill dry in a short time, when it can be

cut to the gizes required, and laid between sheets of soda paper, in

which wa) it can be kept fresh for several days.

t
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'We have lately tried an interesting experiment in regard to

washing and. toning prints on plain salted paper.

lVe made two prints from a fine 5 x 8 negative. One of these

prints was cut in three equal parts, and the other into four

parts. The experiment was to deterrnine the amonnt of washing

required before toning, and the necessity of adding soda to the

wash water. Each of the parts was numbered: Three of thern

were given a very short washing; one was about half washed;

and the other three had an unusually long rvashing, being

aliowed to soak in several changes of water for nearly an hour.

In the table below, the first tigures are the nutnbers of the prints,

and the last ligures show the order in which the toning was

completed, all being placed iu the toning bath at the salne time.

No. 1-half rvashed, no soda used 2.

'( 2--short wash, soda in next to last wash 3.

66 $_ rc $ no soda 1.

(( {- cs K soda in last wash +.
\ (( 5-long (( no soda

rt

t

G

6.
t

l

(( $- ct t. soda in last wash 7.
(( J- s' (( soda in next to last wash 5.

After toning (in the usual borax and gold bath) the prints

received a thorough washing, and, after fixing, were placed in

mnning water for two hours. The prints were then dried, and

the proper parts were pasted on two cards, cornpleting the two

original pictures. Then a careful exarnination failed to show the

slightest clifference in tonetor tint between any of the parts, and,

excepting the lines where they were cut, they looked as if ail had

received precisely the same treatrnent.
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CHAPTER XI.

STOPS AND SWING-BACKS.

TN some lenses, all of the stops or diaphragms are eut in one
I circular piece of brass, which revolves in the lens tube, each

one of the holes stopping by turn exactly in the center. In other

lenses the stops are inserted separately, and are of from three to
seven or eight different sizes.

The smaller the stop used the more detail rvill be shown in the

picture, and the longer tinre will be recluired for the exposure.

It is not advisable in all photographs to have the detail as fine

and exaet as it can be made, but in taking a, picture of

a buildingr especially if it is a building containing nruch orn&-

rnentation, delicate carving or relief work, fine arches, etc., it is

desirable to have the detail come out clear and distinct. So, too,

with interiors. Iu such cases a small stop should be used.

Srnall stops give a sharp focus, and tend to bring objects near

and distant into the same focus, and with equal distinctness.

Although this is not as the eye sees things, it is yet sometimes
desirable.

W-ith large stops, if we adjust the focus to a certain distance,

objects nearer and beyond are out of focus and indistinct. There-

fore, if we wish to take a picture of a house in the country, with
a group of people sitting on the lawn in front, and show all

clearly, rve must use a srnall stop.

Large stops give rnore detail to the shadows, that is, the shaded

I
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portions. Large stops give boldness; they make the more artis-
tic pictures. They should be usecl when taking moving objects, :
because they require so m'ch less exposrlre. In landscaPe. r!

never use the snrallest stopr nor in nsing the swing-back; but
rather always use the largest stop'that will give sufficient sharp-
ness to the main obiect.

Stops are usually numbered with reference to the focal length
of tlre lens. as f8, f11.3, fl6, f22.6, f32, f4b.z, f64, which means
that f8 is one-eighth, f64, one-sixty-fourth, the focal length, etc.
Therefore, if the focal length is eight inches, fg will be one inch
in diameter, f16, one-half inch; fB2, one-quarter inch, ete.

Tlresizeofst<lpregulatesthedurationoftheexpoStrre,the
smaller the stop the longer the exposure, inversely in proportion {
to the squares of their diameters. Therefore if a stop of one- |
half inch diameter required for a certain view two seconds expos-
ure, a stop of one-quarter inch would need eight seconds, and one ,l

of one-eighth inch, thirty-two seconds, while anotber of one inc[ :

would need onlv one-half second. If, therefore, experience has
' taught us the proPer exposure to give rvith au f16 srop, it will

be a simple calculation to tell the necessary exposure for any
other stop.

TIIE S\,VING-BACK

Is used to preverrt distortion when tilting the camera to take
in a tall buildingl also to bring a distant and near obiect into
focus at same time.

'w'e focus orr a distant object and find the foreground out of {
focus, because the focus is shorter for distant views than for
near objects. For distant objects, we draw the Iens nearer the

{



I

L

STOPS AND SWING-BACKS 95

ground-glass to get the focnsl for near objects the lens needs to

be further from the glass. To bring both in focus, we focus on

a point in the center of the ground-glassl about half way be-

tween foreground and the distant object. In one case the focus

falls a little behind the ground-glass, in the latter, it falls in
front. So we use the swing-back, which \4'e suppose to srving on

its center, drawing back a little the upper part (the foreground),

which pushes forward the lower part (distance), and this wiil
bring both in focus, and at the sarne time it does not disturb

the middle drstance, as that falls in the center of the ground-

glass, which practically rernains in about the same place.

So with the srde-srving. In taking a picture with some object,

a tree for. instance,'near us on the right, to bring it into focus

we swing back the left side of the ground-glass, on which the

tree shows, titi rt comes in focus, swingine it back just enough

to bring that side in focus without disarranging the focus of the

more distant view. W'hen making use of the side-srving or

swing-back, we can employ a larger stop than usual, and still
' preserve the ciepth of focus to obtain which a small stop is ordi-

narily used. A picture is said to have depth of focus, when the

foreground anri distance are both in focus- details showing plainly

in both. From the artistts stand-point, details everywhere are

not admissibte.

I
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CHAPTER XII.

CAPES.

I A^r-DSOAPI,jphotographv is the most healthful, instructive.
t'J inspiring and delightful branch of the beautiful art. rt leads

one into the wholesome air of the country. to tlie lakes, sea-shore

and the mountains, to quiet dales and laughing streams, to early
rnorning trarnps I teaches him to study nature and observe her
varying rnoods I reveals to hirn visions of the picturesclue and the

beautiful, that without this incentive rvould have rernainetl to
him nnseen.

There is no royal road for the landscape photographerl patient
study and intelligent observation are constantly required. He
must study pictures that attract hirn, to see wherein lies their
charm. The finest carnera and the highest priced lens are not.

the essential things, but the knowledge how to use them. A
picture by orre of our great painters, a modestr euiet man of rare
insight, depicts a meetingof twohunters; one, a sportsman witir
lris complete and elegant outfit, uith no gartue, is showing his
expensive breech-loader to the other, a lank, seedy countryman,

'with nothing about him to indieate a hunter, but an old, mazzle-
loading, single-barrelled gun, and a score or more of ducks.

And our fine sportsrnan seems to sigh as he says, '( why cantt I
get them ? "

The introduetion

I

f figures and of animals in landseape is
. 
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t

usually desirable, but they should never be made too prominent.

There should be a fitness about the ligures, they should look as

if they belonged in the picture. I{aturally therefore, it would

be a defect to have them exactly in focus, or be rendered with
fine details, unless the object is to take the picture of the group of
people or of theanimals; in which casethelandscape is sacrificed

to the portraiture. Many landscape views are failures, through

the introduetion of people in the immediate foreground, staring

at the camerA as if they had rushed in where they did not belong

and lrere not wanted, to tt get their pictures taken." Those wiro

have tried to take views of charming bits of scenery in our pub-

lic parks, knor,v what a desire some people seem to have to get

into the view; and stoo where they are entirelv out of place.

For pictorial effect all figures should appear unconscious of

anything like posing.

The chief feature in the landseape should not be placed in the

center of the plate, nor should the picture seem to divide itself
into trvo equal parts. The point of view must therefore be care-

fully selected, setting up the camera in different places to try to
get the best effect.

A small stream in the northern part of Illinois is often ex-

plored by those summering in.its vicinity, who have ]reard of its
varied and picturesque scenes. A young lad took his little skiff
one July cla.1,, with a lunch and a twelve dollar eamera, ancl spent

the r,vhole day on this stream, rowing back and forth sixteen or

twenty miles. IIe had six plates with him, and rvhen he returned

at night, it rvas a matter of some surprise that he had only rnade

three exposures. Ife set up his camera to take others, but some-

thing about the light or the shadow did not suit him, and ire
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seemed content with what he had secured. He did his orvn

developing, and the result was three beautiful pictures, two a

qnarter size a1d otte a 5 x 8. A week later, two older arnateurs,

of large experience, with fine cameras and Dallmeyer lenses, spent

a forenoon on the the same streatn and took a dozen or illol'e

views. But none of them were, as pictures, quite equal tt-r

those made by the lad with his cheap lens. They all saw

the same scenes, but the younger had the more patience,

and perhaps the faculty not given to all, of discovering the

beautiful in corntnon things. The larger of these pictures u'e

have used. as an illustration in the chapter on " Orttametrtal

Photograplty."
In general, tlie sun should not be directly behintl the camera,

but rather at one side, not being allowed, of course, to shine into

the lens. It is not necessary that the sun should be up at aII-
very charming views can be obtained in the early, bright morn-

ings of spring, before sunrise.

]yloonlight effects can be had, by pointing the camera directly

toward the sun, with exposllre somewhat longer than usual' If
such a view is taken across the wav.y surface of a lake, and care-

fully cleveloped, it will give a very striking irnitation of a rnoon-

light scene

Foliage taken during a light shower, produces a fine effect.

Foliage generally shows to better advantage when taken in the

spring before the leaves are fully developed, than later in the

summer.

trVaves and the surf on the sea and^ great lakes are best taken,

when on bright d.ays, the sun is concealed behind a cloud. In
taking views of still water, the camera should' not be turned

/n
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towards those portions which reflect the sky, or the water will
look like the sky, white and harsh.. Still water looks best when
it has, in the near background, trees or high hills. There may
be occasions, howeverr rvhen it is necessary, in order to get a

particular view, to have in the foreground water, which does

reflect the skv, in which case the exposure can be lessened by
holding the slide a rnoment in front of the lower half of the lens
opening. So, too, to shorten a sky exposure, the slide can be

held in front of the upper part of lens.

A view containing sharp shadows, dark foliage, as well as

rnuch light in other portions, or irr other rvords, strong contrasts,
should be given arnple exposure. Long exposlrre tends to
soften contrasts, to give harmony, and if carried, too far,
weakness. Short exposures, while apt to give some degree of
hardness. rvill make nlore brilliant views, and give strength and
character.

W-inter views, in a bri$ht light, with abundance of snow and
sharp contrasts of light and deep shade, should usually be given
long exposure, using a small stop.

rf it is a bright day, rvith the sun obscured, which will have

the effect of diminishing the eontrast betrveen light and shade,

'T;iffiH#'IJ,l:1il':':l; r*, acquired some ram'iarity
with cleveloprnent, the amateur should experiment freely. It
would be well to take the same view on half a dozen plates, half
of them slow, and half rapid, giving varying lengths of exposure

and clifferent stops, carefully noting the results.
For example, suppose you are using a lens of eight inches

focus and a Carbutt B 16 plate. Take a favorite view,

t
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and make nine exposures on a quat'ter plate, at noon on

a bright duy, with stops and times as follows:

inch stop (f64), 8, 12, 16 seconds,
.6 .. (f32), 6, 8, 10 ((

(( (( (f16), 4, 6, 8, .(

Each plate before placing in the holder, should have a nutnber

marked with a pencil in one corner, to identify it afterwards.

These marks will show plainl-r' after development. Make one

print from each plate and mount them all on one large card,

marking under each the kind of plate, time and stop. From

these, if the de','eloprnent has been successful, you can select one

which will give you the standard stop and time, for such a sub-

ject in such a light, and frorn this in a short tinre, tlle correct

exposure for any view will be judged inslinctively. The proper

exposure is the one most important point to be learned in pho-

togr:aphy, without which the highest excellence is impossible,

and this can only be learned by careful, svstematic experitnent.

After this everything is simple.
-We 

advise a trial of orthochromatic plates in general larrdscape

work. These should always be used when there are varied colors

in the view, especially in autumn, when the leaves have changed

to purple and red, and in photographing flowers. Colored screens

are necessary to give value to di{Terent colors, directions for

using which accornpany the plates. The handiest wa,v to use

such screens, is to have thern in the diaphragms. The thin

discs of glass used for covering microscopic slides, rvhich can be

colored to the tint desired, can be attached ivith glue to the
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center of the diaphragm, which should have enough of the metal

cut or milied out around the opening, to allow the glass to lie

flush with the surface.

Whoever wishes to produce landscape prints of a high order of

excellence, will give them an artistic finish b,v adding clouds.

lt requires some patience to do this, but the result, if carefully

and appropriatelv done, will amply repay all the trouble and

extra time.
, To do this well, a number of cloud negatives should be rnade

on plates of different sizes, in the spring or early summer months.

The horizon should be low, so as to take in as much of the clouds

as possible, and the exposure short. The plates should be a little
under-developed to print quickly. The exposures should be

made at various times of the day, to'secnre a variety of negatives

from which to make an appropriate selection to suit the different

views in printing.
To use these, tire land.scape is printed as usual, tire sky being

masked by coating that part on the back of the plate with some

opaque color, unless it is so intense as to print perfectlv white.

Remove the negative, and cover it with a sheet of thin, white

paper, on which. when held to the light, the outline of the land-

scape can be traced with a pencil. With this as a guide, a mask of

opaqlte can then be cut, rvhich will cover as near as practicable

the entire landscape. The cloud negative is then to be placed in

the frarne, with the print upon it, and rvhile printing, the mask

must cover the landscape, and be gently moved to and fr,r to

avoid a harsh line. After one or two trials there will be no di{li-

culty in this, and the picture will appear to be printed from a
single negative.
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CHAPTER XIII.

PORTRAITS.

QOOD portraits can be made in the house by the amateur,
\-, if he pa) s due attention to lighting tlre subject, and gives
sufficient exposure. The sitter should be near a window, about
three or four feet from it. If sunlight falls on the lvindow, the
light should be diffused by hanging over the window a thin, u'hite
sheet, or covering it with white tissue prrper. The side of tire
sitter away from the light u'ill be shaded, and this can be

lightened by placing a white sheet, or anything that vrill reflect
light, about three or four feet distant, and in such a position that
it will reflect Bome light on the dark side of the face. If this is
not sulticient, the operator can hold a mirror., about two feet
square, in such a way during exposure, that it will throw some

liglrt on the shaded portion of the figure. Roth sides of the face

should not be equally lighted, as it will produee flatness. The
c&mera should stand about the same distance from the window
as the sitter, or a trifle nearer, and should be a little above the
head, so that it may be inclined downwards. Arrange the sitter
gracefull,v, avoiding all au'kwardness or stiffness; pay attention
to the position of the hands, that they are in focus and not too
conspicuous, and, if the whole figure is to be taken, see that the
feet are not ont of proportion, by being thrust towards the
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t

camera. Focus on the eyes, and see that they are L-roking in the

direction the face is turned. A quick plate should be used, a

medium size or large stop, and ample exposure. The exposure

shoulcl be three or four times as long as an out-d.oor, or even

longer than that, according to the light.
The tirne required to take a portrait in the house, can only be

learned b.y experiment. Let some obliging friend sit for you,

and take his picture several times over, using different stops and

exposures. Plates are conlparatively cheap, and this will be a

'-lflLli*-""0 
should not be so near tt u *itt.r, that shadows

will fali upon it., and should be of a drab or pearl color. For
tlash-light portraits at night, we prefer a l.,ackground. of black

velvet, as described in the following chapter. This also makes

an ad.mirable background for portraits taken out of doors; a black

shawl will answer as well. Against such a background, profile

views shorv finely. Out-door portraits should not be taken in the

sunlight but in diffused light, in the shade, or the north side of

a buildiug.
I)o not wastes plates trying to take portraits on a dark or

cloudy day iu the house, or in the fall or winter too late in the after-

noon. Especially is this the case where you have to take a por-

trait of a very young child who can not keep still long enough

for the proper exposure.

In photographing out of doors, do not try to take portraits or

groups with the sky, or water reflecting the skv, for a background.

In such cases the features will come out dark. W'e saw a view

Iately, of a group of people on the upper deck of a lake stearner,

taken torvards the open water and sky. The only one showing

frt
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plainly in the print, was a lady who happened to have behind

her the black Smoke-stack. IIad the steamer been headed the

other w&.y, towards the high hills, the 'portraits would atl have

been good.

In the house, a high side light is preferable, which can be fixed

by cutting olT the lower part of window.

For ladies, the costurne should be sinrple apd flexiliie, and it
should be arranged gracefully. Both nose and month are irnport-
ant, and not always easy to photograph. ft is not uncornmon to

see noses that turn to the one side or the other. It shoulcl thcre-

fore be noticed in which position of head it looks best. Also,

one sid.e of face mav look better than the other. A pug nose

should be taken with face looking down, and a long nose looking
up. If the eyes are cluite large they should be looking some-

what down, or if they are small thev will appear larger looking
up. ,

The moment for exposure .o-.* only when the sitter seems

entirely at ease, and apparently unconscious that the exposure is

made. This is very irrrportant with children and infants. Then
the most rapid plates nrust be used, the full opening of iens, and

a noiseless working shutter. Some photographers succeed won-
derfully with young children, bv having an attendant blow
soap bubbles to attract their attention. Still rnore irnportant
is it in the case of adults. " I{ow, look plea.cantr please ! "
But one cannot look pleasant or natural at comnrand, ancl the
effort to do so often results in grotesque failure. For suc-

cessful ltortraiture, the artist, whether with color or catnera,

must know the sitter in order to secure a faithftrl likeness, the
likeness being always the desideratum.
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CHAPTER XIY.

ON INTERI(}RS.

TI{TERIORS are too often neglected by the amateur for want of
II the proper lens, the patience requisite for the long exposuret

and the fancied difliculties.

The lens should be a " wide angle," to take in as rnuch of the

interior as possible, capable of showing three sides of a roorn. A

bright day should be selected, to give the greatest cpantity of

light in the room, and this should be diffnsed by hanging wirite

sheets over the lvindows furnishing the iight, taking care that it
does not shine directly into the lens. If a windorv cotnes in

view, it shoulcl be covered with dark cloth, hung inside the win-

dou, frame, and when the exposure is nearlv cornplete, this clotlr

can lle rernoved for a few seconds.

In focusing, the camera must be level, to have perpendicular

lines show correctly. A piece of white lace, or something of the

kind, laid. over a chair at the chosen distance, wili be an easy

thing to focus on. Use the smallest stop: as details and " depth

of focus " are wanted. A rapid plate should be ttsed. as the

tirne u,ili be long in any case, and over'exposure need not be

feared. In a fairl;' liehted room' a cluick plate may rellnire ]ralf

an hourl in a dim light, half a da,v. Therefore choose a bright

day, but let no sunlight in the room. The a|tistic skill and taste

of the operator will have ample swing in arranging th.e various

.il.;'
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articles, furniture and ornam.ents, to rnake an attractive picture.

Polished surfaces of chairs or tables may reflect lightl the.t'

shoulci be moved" or partly covered to avoid the unpleasant shine.

In photrgraphing interiors, it is sometimes desirable to take

the view towards an open window, showing not only the interior

plainly, but also the landscape without. The sirnplest method

we have found to accomplish this result, is to give a double

cxposure, one by daylight for the landscape. and the last for tirc

interior, bv flash liEht after dark, it being understood that the

camera must remain in exactly the same position for both. The

focus should be made on the interior, with the stop used for flash

light, and the landscape taken with a small stop. Then, leaving

the carnera in position, make the second exposure by flash light

after dark, with the larger stop, remetnbering, of course, to leave

lhe windorv in the same condition, curtain drawn aside, and sash

up as before.

Interiors can be taken bv gas light, using the most rapid plates

and iong exposure. The light should for this purpose be as bril-

liant as possible, and not come from anV point where it can shine

into the lens.

FLASII.LIGHTS.

fnteriors and portraits can be advantageously taken by using

the magnesiurn flash light. In using this, care must be taken

to procure a magnesiurn cornpound that is perfectl.y safe, and

especially should one be careful in igniting it. 'We think the

rnagnesittrn cartrirJges prepared by the Scovill and Adams Co.

are safe to handle, and they give carefnl directions for their use.

The cartridge should be placed on an old plate or something of
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that kind, at the side of the camera and about on a level with i!
and a little back of the lens. A large sheet of white paper or
a rvirite cloth sheet should be placed behind the flash, to reflect
the light on the object to be photographed. There should be an

abundance of light (gas or lamp light) in the room, so arranged
that it will light up the snbject well, and avoid disagreeable
reflections. Focus on a lighted candle or larnp placed at the
point which is to be in focus, and remove this before picture is
taken. Ifse very rapid plates and a comparatively large stop.
\\rhen all is ready, draw the slide, light the fuse and remove the
cap from lens, replacing it irnmediately after the flash. Plenty
of light in the room serves to eliminate the dark shadows caused

by the brilliant flash. W-here portraits, or groups are taken, it is
well to irave a black screen behind the sitters to absorb tlie shadows.

The main objection to magnesium cartridges or any nragnesiunr

compound is the volume of smoke and dust produced. Tirese
objectionable features ar.e entirely obviated by the use of pure
magnesiurn powder, ignited by means of a lamp so constructed
that a large or small quantity of the powder can be blown
through an alcohol flame. There are one or two admirable pat-
terns of these flash lamps in market, and. we advise the purchase
of one as an indispensable addition to the amateurts outfit.

lre prefer the flash-ligtrt for portraits to the ordinary da; ex-
. posure. For these it is desirable to have an abundance of artifi-

cial lightr gas or lamp, illuminating the subject, and it is well to
have this cluite near the sitter. And as this light should not
shine directiy into the lens, a screen must be interposed to pre-
vent this. trVe illustrate here a contrivance which we have found
verv useful for flash-light portraiture, and which serves a double

Purpose, not only preventing the gas light near the sitter from
entering the lens, but also allowing the flash lamp to be held in

t
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front (at one side, of course) of the camera, and thus throwing
on the sitter a stronser light. The arrangement consists of a

large, hollorv cone made of pasteboard, held by u rod of three'
sixteenths round iron encircling the corre, one end of this rocl

fittinE in the end of an inch square piece of wood which siides

up and down on the wooden stand.

The one we nse is made from trvo large sheets of pasteboard,

glued together to form a sheet of double size. The cone meas-

ures twenty-flve inches in length, twenty-two inches across the
large end, and four inches at the small end, which is large enough
to fit over the lens tube. The inside of the cone is blacked rvith
cL)rnrnorr shoe blacking, which gives it a dead black finish.

This will also be found a ver)'handy contrivance to use rvhert

t:rking portraits near a window in the house, as it wili effectually
prevent the light from enterinE the lens, which might fos a por-
tion cif the plate.

I

d

'i

t

il



t
I
I
t
I

'.t

r

CIIAPTER XY.

HINTS ON COI'YING.

fN the winter the amateur can lill up his time and find ample
I
^ use for his camera in making portraits, interior views, copy-
ing and reducing pictures, and making lantern slides and trans.

parencies. He will have frequent occasion to copy large photo-
graphs and engravings or paintings, for the purpose of making
book iliustrations, or for lantern slides. fn copying an engraving

or photograph, or a paintinE, the process for each is very rnuclr
a tf.,e same, the rnain difference being in the time required for thc

exposure, and, in the case of copying paintings, the special kind
of plate to be used. for that prlrpose. To eopv a photograph or
engraving with the ordinarv camera, the picture should be hung
or clamped to an upright frame, where its surface can be rnade

perfectly flat and smooth. The picture should be so hung that
it may receive a strong light, not sunlight. If you have a win-
dow facing the north, the picture should be near the window and

partly facing it; then the carnera should be placed directly and

squarely in front of the picture, the lens being of the sarne height
as the center of the picture. Care rnust be taken to have the

carnera directly in front of the picture, so that the picture will be

exactly parallel to the ground-glass I then there will be no danger
of any distortion in the negative. This is of the utrnost import-
ance. l[o true copy of a picture can be rnade unless the plate or

ground-glass and picture are parallel, A slow plate is the best

to use for copies. In copying on cloudy days in the fall or

I
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winter. we prefer very quick plates. The caurera is placed neart

or at some distance. from the picture, as the copy desireci is to be

large or small. In makirlg a copy for a lantern siicle it mttst,

however, be retnembered that the picture is to be copied a'cross

the small plate, and not the long way of the plate, in the sarne

way that pictures are always printed upon lantern slides. The

ground-glass should be marked in pencil so that it rvil1 shorv the

location of all smaller size plates; tbat is, if your camera is a 5xE

size, vou should lay out on the ground-glass the position of the

f, size and 4x5, and also of the 4lx6$,which is the half-size plate.

if you expect to use thern. Then, when, as in the present case,

you wish to make a copy on a quarter size plate, the picture, when

in focus on the ground.glass, will show whether the carnera should

be moved nearer to, or be set further back, in order'to get the copy

of the desired size. In copying it is essential that tire focus

should be as exact as possible, and, to aid in getting a fine focus,

it is a good plan to lay a piece of printed paper against the pic-

ture and focus with the magnifying glass on the letters, remernber-

ing to remove the paper before uraking the exposure. 
-When 

the

focusing is done, a small stop shoulcl be inserted in the lens, and

the cap put on so that it can be removed easilv, which must be

done without jarring the camera in any way. The time of expos-

ure will vary according to the subject to be copied. \Ye may

say that, using an f32 stop, the time will vary from 50 seconds

to 5 minutes. An ordinary engraving or photograph that has

a dark, strong tint, will require less exposnre than a picturo

printed light or altogether in half tone

Highly burnished photographs, especially stlch as are not flat,
are clfficult subjects to cop.v. The ligirt must be so au'anged'

that no part of the polished surface will reflect any band of light
into the camera.
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To photograph white statuary requires a short exposure, and
screens properly adjusted to light up the subject. A white
screen should be used over the window to diffuse the light. If
circurnstances admit, altogether the best arrangement is to pho-
tograph statuary out of doors, in the shade, with a black .cr".o
for a background. In developing, use lnore than the usual quan-
tity of I{o. 1, to secure proper intensity

An engraving in outli'e, simply black lines, needs a short
exposure. so, too, in rnaking a copy of a printed page or Ietter
in biack ink on white paper, a short exposure is bestfwith long
and intense development. Copies of paintings should. always be
rnade with orthochromatic piates, and the painting should t. .o
hung for copying that no bright light is reflected from it into the
camera. The light illuminating it shouid come from directly in
front to avoid little shadows tirat might be caused by oblique
light falling on thick patches of paint.

rn rnaking copies, it is a good plan, in order to test the time
required for the exposure, to copy a number of similar objects
at the same time on one plate, suppose, for example, an 

"ng.urr-ing, an ordinary photograph, a biack and white outline .trgruuiog,
(or a printed page or other type matter on smooth, rvhite pup.ty
a white bust or placque. ff the engraving or photograph should
have a frame around it, of dark wood prefened, * ino"h the
better. These should be hung on an upright frame so that all
will be in focus, and two or three exposures made of the group.
If a plate of sensitometer 16 is used, give one exposure, *ith 

"small stop, thirty seconds; another one rninute, and another five
rninutes, recording carefully the time given for each.

After development, one of these plates will show approxi-
rnately the time required for the correct exposure for each of the
objects. Sorne of them will need longer development than others
to produce the proper density, and this can be done u,he n such
are afterward exposed separately. Also, as the image of each
object is made srnall to get them all on one plate, it should be
remembered that a larger view will require a longer time, other
things, lisht, stop and plate being the same.
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CHAPTER XVI.

LANTERN SLIDE-q.

T ANTERN siides by the dry-piate process are made either by
L contact printing or by recluction in a reducing camera. Irr
the latter case the slides can be made direct from an,v larger neg-

ative, provided that the negative is not too large to be used in the

reducing camera. In rnaking lantern slides by contact, the most

convenient size for the negative is a quarter size, although slides

can be made by contact from larger negatives in those cases

where only a portion of the negative is required to be copied.

As the simplest method of making slides is by contact, we rvill

confine our present observations to a description of that process.

Lantern slides are made on piates specially prepared on thin

glass 3% *4 inches in size. They are usually made in the even-

ing bv lamp or gas-light, and in the ortlinary printing-frarnes.

They ean be printed by daylight, but. as that light is so much

stronger than artificial light the slides print in a much quicker

time, and consequently the danger of over or under-exposing is

very much increased. 'Where gas-light is available we much pre-

fer that, brrt in places or towns where there is no gas, what

is known as a No. 2 kerosene burner will take its place. In

rrsing gas-light care should be taken to rnaintain as even a pres-

sure in the gas, and consequently as even a brilliancy in the light'
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as possible. To do this the gas burner should be unscrewed and

a little wad of fine cotton wool inserted, which will somewhab'

check the flow of gas and allow it to burn with a more everl

flarne. Should we not do this the gas is liable to flare up at

tirnes, from too great pressure in the main, and give more light
than rve should expect, thereby tending to over-expose the plates'

In printing the slides the negative is placed in the printing

frame as in ordinary paper printing, and the thin plate placed

upon it, rvith the two film sides in contact. Care should be

taken to see that there is no dust on either of the two plates

rvhen the;' are thus placed in contact. It is well also to place

back of the slide a piece of black cloth, cut to the proper size.

The frame being filled, (and it is pelfectly safe to fill the frames

with these plates while the gas is turned dr.rwn to a blue flarne)

it is held in the hand on a level with the gas jet, and aboub

eighteen or twenty inches from it, and the gas cruickl;' turned

np. The time recluired for the exposure will depend upon the

quality of the negative. This time may vary from two seconds

to twenty seconds. In practice lve have found, the general time

to be about seven seconds. In making slides with a kerosene

larnp.the printing-frame shoulcl be covered with the focusing clothn

which can be retnoved at the moment of exposure ancl replaced

imrnediately at the close. After making a few dozen slides it
wili be found that the appearance of the negative, while being ex-

posed to the gas-light, will indicate the proper time. Experience

rvill teach this accurately, as well as the exposure of plates in
ordinarv landscape photography. Yery intense negatives, will,
of course, require longer exposure, and can be held, a Iittle nearer

the iight; very thin negatives shouid have a sheet of white tissue

)|?

*"in
4

I

)',-.,ri;*i{,,ttl; .,'



114 THE AMATEUR pHoToGRApLIER's HAND BooK.

paper on the printing frame which will considerably increase the

tirne of exposure. A very thin negative will also make a good

slide if the frame, in exposing to the gas, is covered with a sheet

of yellow or orange glass. In this case the exposure will need to

be six to eight times as long as usual. lt has been our expe-

rience that negatives developed with hydrochinon are the most

even printers in regard to time. l{egatives developed with pyro

are extremely uneven, varying frorn very cpick to very slow

printers, while negatives developcd with ferrous-oxalate are

usually quick printers.
After the exposure has been made, the expored plates can be

imrnediately developed, or can be placetl in a box, and a number

of other plates can be sirnilarly exposed. For the developrnent

we have a choice of several diflerent developers, all of which are

good. W'e can use either hydrochinon, pdvro, ferrous-oxalate

or eikonogen. As rve tirink the hydrochinon developer is the

safest for the beginner to use, we wili use that for our first slides.

The following formula we have found always to work well on

lantern slides.

\ro. 1.

Sulphite soda crystals, - 400 grs.

Dissolve and filter, and add water to make 6 oz.

I{ydroc}rinon, - - 120grs.
i 

r.T o. 2.

Carbonate potassium s - 240 grs.
-[V'ater to make 6 oz.

tr'or use take one ounce each of Nos. L and 2, and. add two

ounces of water; the quantity of water added can be increased or

J

{

I
I

{{
rl

I

I

{

rJ

.l

1

i

J



*

!

LANTERN SLIDES. 115

decreased as may seem best. 'With this developer, the image

begins to make its appearance in about thirty seconds, after

which it proceecls rapidly. The development should be carried

on until the picture comes out clear and distinct. That part of

the plate outside of the irnage should be carefully watched during

the development, as the plate should be removed from the devel-

oper before these parts lose their white color. If washed and

transferred to the fixer, while this part of the plate is still white,

after fixing the rvhite portion becomes clear glass, as it should be

in a perfect Lantern slide. If, however, the plate is left in the

developer until the white of these portions hag turned slightly

gray, or a little darker in shade, those parts after fixing will be

found. somewhat clouded, and the image on the glass in eonse-

quence will be too intense.

The fixer, for lantern slide plates developed with hydrochinon,

'should be a little weaker than is used in ordinar"v fixing baths.

We have found a good proportion for this, is one ounce hypo. dis-

solved in ten ounces of water. A weaker solution of hypo. will

fix iantern slides; we irave used it as weak as one ounce hypo. to

trventy-four ounces of water. The exact proportions do not

appear to be very important, but we think it should always be

much weaker than for ordinary plates. After fixing, the plates

should wash in running water for half an hour, then carefully

swab under the tap, with a wad of fine cotton wool and place in

the rack to dry.
- Lantern slides, for use in the lantern, require to be mounted.

The usual way is to cover the slide with a plate of thin, clear glass,

placing between the glasses a rnask of thin black paPer' cut out

the proper shape inside to show the picture. and then the edges of

*
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the trvo plates are bound with a strip of black needle-paper; it
being understood, of course, that the filrn side of the slide come$ g1

hebween the two glasses. Another *uy, which we have found to

be practically as good as the above, is to paint the slide with

a good opaque, applying this to the {ilm, covering all of the

plate except the picture, and leaving if desired, a slight margin

of clear glass around the image. After this is thoroughly driedt

it can be covered with thin glass and the edEes bound' as above.

lVlany prefer to bind their slides with glazed tape or ribbon,

wlrich can be bought at arty dry goods store. This will not tear

. at the edges, and should be about one-half inch wide, and

black, as that color does not soil easily. Apply it with starch

paste"

Lantern slides should show clear glass onl,v in the highest'

lights. Exposure shouid be a little over-timed rather than any

under-exposlrre as the slight over-exposure is less injurious 
- :

than the under. If, with tire former, there is a slight veiling, it ]t

may be removed with a clearing solution.

Too dense portions or veiling rnay also be locally reduced,

with a weak solution of recl pnrssiate potash applied with a

brush or a tufb of cotton in a glass tube.

In making slides, where the exposure is ttncertain, it will be

found econotrtical to cut a plate with a d.iamond or glass cutter

into several pieces, and make the experimental exposures oll

these.

In cutting unexposed plates in the dark room' they should be tS.

laicl film side down on a sheet of clean tissue paperr cutting on I

the back. Ii

Lantern slides can also be rnade by reduction, by the use of an 
,q
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LANTERN SI,IDES. r7T

eleetric (arc) light, a lantern with either lirne light or a powerful

oil lamp, or magnesium. With all of these there should be a

sheet of very fine ground glass between the light and the nega-

tive. and about an inch from the latter. This glass should be

larger than the largest negative one may wish to reduce.

In using the mag\esium ribbon, hold it with pliers and light

with a matcl'r. The ribbon should be held as near as possible

to the ground glass, and constantly moving about to illuminate

evenly the whole of the negative. The exposure can be timed

by the length of the ribbon.

A ferv experirnents, with either of the above lights, will suf-

lice to show the tirne for average negatives.
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CHAPTER XVII.

TRANSPAIiENCIES.

rI\RANSPARENCIES are usually rnade in the same manner
II as lantern slides by exposing to gas or lamp light. ln

printingr a mat or mask of opaque paper should be used, so as to
leave a narrow margin of clear glass outside the picture. Trans-

parencies can be tnade on any plate, either rapid or slow, the

Iatter being preferred. As in all contact printing both the nega-

.tive and the plate should be carefull"y dusted before placing in
the frame: and it is well to piace a dark cloth above the plate to'

avoid any reflected light from the back of the printing-frame.
A slow plate, of sensitometer equal to a Carbutt B 16, requires

an exposure, at eighteen inches from an ordinary gas-light, from

two to six seconds, according to the intensity of the negativel.

while a quick plate of sensitometer 25, needs from one-eighth to

one or two seconds. As soon as the exposure is rnade the plate

can be taken from the printing-frame and develope<i imme-

diately, or placed in a light-tight box and deveioped later with
others. \

The transparencies should be developed in the sa'me way and

after the same formula as the lantern slides, bgt the development

should be carried a little further and be made somewhat intense.
'When finished the transparency should be backed, the filrn insider,

with a sheet of ground glass or imitation ground glass, which we.

*l

{l

1

J



*;

l}

TRANSPARENcTES. 119

shall describe how to make in our formulas hereafter. Then it
can be bound at the edges with paper' or placed in metallic framee

kept by all dealers.

Some dry-plate rnakers prepare a special plate for transparen-

cies. having an opal or ground-glass finish on one side, whieh

requires sirnply a sheet of plain glass on the filrn side to protect

it from injury.
A very neat way to make transparencies is to print them by

contact and gas-light on Eastman's transferotype paper. These

require an exposure of from fifteen to forty seconds, and should

be developed with the hydrochinoru I'antern slide d'eaeloper.

After development they should we well washed, then fixed in

hypo, and washed again. When washed the print should be laid

face don,n on a sheet of clean, clear glass, of the proper size, and

the water removed with a rtrbber roller or squeegee. The glass

and the print shouid then be laid on sorne flat str.rface, with a

sheet of blotting paper on the back of the print, and left to
dry under pressure. When clr-v the print rvill adhere to the

glass, and, if tlesired, the paper can be removed as described

in the directions accompanying the package of transferotyPe

paper, and backed with ground glass.

We think, however, the better rvav is to |'eaae the pa'per otut

and simply back it with plain glass, as the paper is a most excel-

lent substitute for the ground. glass.

It is sometimes of advantage to duplicate a negative, which is

done by first ma1<ing a transDarencY, which is a positive, and from

that, in the same way, a second transparency, which will be a

negative. In the same way a new and stronger negative can be

made from a very weak one.

t
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Sometirnes one may have occasion to make a transparency for

enlargement frorn a negative which rnay be very intense in cer-

tain portions while very thin in others. To correct these inequal-

ities in the transparency, tnal<e a rnask of thin white paper, of

the proper shape to cover the thin portion, which can be sup-

ported on a pasteboard frame, the opening i1 rvhich is the size of

the negative. I)uring the printing, this mask, by means of the

stiff franlet can be held close to the printing'framc so as to shield

the light frorn the thin parts, allowing it to act on those which

are too intense, to bring out cletail, the rllask of cotrrse, being

kept constantly moving. A new negative can be printed by con-

tact from a transparency so mader in which the original defee'ts

of local intensity or thinness will be found corrected, the result

being better than if resort were hh,d to chemical means.

Very pretty blue transparencies can be made from old and

unexposed plates, and also from old negatives. Usually nega-

tives, which prove to be failures through improper focusing or

exposure, or some other troublc, are throwr aw&/r but they are

still of use, as they make excellent transparencies. Old and

unexposed plates should be soaked in the ordinary plain hypo.

fixing bath until perfectly clear. This removes the silver, and

after a thorough washing they should be dried. and put awa)"

Old negatives reguire soakinE in a weaker hypo. bath, u'hich con-

tains also recL prussiate potash, in about tire following propor'

tions:
HyposulPhite soda' 300 grains.

Red pmssiate potash, 100 grains'

lMater, 5 ounces

In this bath the negatives will become quite clear, and, after
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t

'washing, they are to be dried and kept with the other plates

'above.
To sensitize these plates for blue transparencies, they should

be first laid in water for five minutes to soften the gelatine film,
and then soaked for two or three minutes in a sufficient quan-

tity of the solution previously described for preparing blue paper.
'This operation should. be performed in the dark-roorn, where

they should then be dried and stored in a light-tight box for use.

No more plates should be sensitized than are to be used" within
a ferv da;'s, as they do not keep a,s well as blue paper. They are

to be printed the same as blue paper, in sunlight, and as they
.cannot be exarnined during the printing, the")' should receive

,about one-fourth longer exposure than would be given for blue

paper, and developed with water.

Another way to prepare the plates is to soak them in a soln-

tion of citrate iron and ammonia (200 grains to 2 ounces water)

for five minutes, and, after drying, ex])ose over negative in
printing frame for at least double the time given for blue paper

on the same negative. In this case, no image shorrys on the

plate, but is brought out by flowing over the plate in a tray a
,solution of red prussiate potash (120 grains to 2 bunces of
water). 'We prefer this method, as it seems to give the trans-

parencies a richer blue.

,.'1 :
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OIIAPTER XVIII"

ENLARGING AND REDUCII{G.

T HE amateur will have frequently to rnake an enlargement or
I reduction of a picture or photograph, or copy exact sizel and

to enlarge or reduce from a negative. Reduction from a picture

ean be done in an ordinary camera, and full-size copies can also

be rnade, if they are not to be larger than the largest size of

Ihe plate used with the camera, bI attaching a cone to the front, *{

and placing the lens at the extreme end

above shows how this is arranged.

A different arrangement is required for

and we therefore give an illustration of an

reducing camera.

of the cone. The cut

rnaking enlargements,

enlarging, copving and

lr-, n
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The entire length of this is about five feet, and it is snitable for
making copies either full size, or larger or smaller I for rnaking
positives direct from negatives in either sizel for making nega-
tives direct from transparencies or positives I and for making
lantern slides direct from large negatives. The cut shows the
lens mounted on the central frame, in position for making a re-
duction or lantern slide, or an enlargement, the negative being
placed in one of the kits in the front. with the film side towards

the lens. Double sets of kits for all the ordinary sizes of plates
usuall)' accompany these cameras, for use in the plate-holders and
the front I also a table, showirg the location of the lens, with re-
spect to the front and ground-glass, for different d.egrees of en-
largement and reduction, for lenses with a focus of from two to.
nine inches. In enlargiog or reducing frorn a negative, the tight
enters through the negative, and the camera should face the open
sky. ff trees or buildings intervene, the camera should be placerl
near the window, with a white board or mirror on the outside,
inclined upwards at an angle of forty-five degrees, to reflect the
light into the camera, avoiding sunlight. The time of exposure,p
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will clependupon the amount of light,the quality of the negative,

"the sensiti'veness of the plate or paper, and the degree of enlarge-

ment. The larger the copy required., the longer in proportion
must be the exposure. If an exposure of two minutes is correct

for enlarging a 4x5 to an 8 x 10.it rvill require eight minutesto

enlarge to 16 x 20, etc. ,
The correct exposure must largely be a matter of experiment.

'We have found the time for enlarging on bromide paper on a

bright day to double size, (note that 8 x 10 is four times the size

of 4 x 5), varies with different negatives frorn about one and a
half to two and a half minutes, enlarging from a 4x 5 transpar-

ency to an 8 x 10 Carbutt 16 plate to take from forty to ninety
'seconds, with an f32 stop; to rnake lantern slides on a bright day

to vary from two and a half to fifteen minutes, the latter extreme

being from a very intense negative.*
ln experiments, for the purpose of determining the correct time,

it is not necessary to waste large plates or large sheets of bromide
paper,as a small piece of the paper or a quarter plate will answer

as well, to receive simply a portion of the enlargement.

. fn enlarging or reducing from a negative or transparency use

the srnallest stop I in enlarging from a picture or photograph

use a medium size stop. In the latter case, if a srnall stop \ryere

used it would have the effect of showing too plainly the imper-

fections or grain of the paper.

xAs showing how greai may be the difterence between a bright day in sum-
mer and a eloudy day in winter, notice the following experiments which the
writer tried on a dull, cloudy day in February, this year: To ascertain the
time required to enlarge from a4x5 to 8x10 on a 16 sens. plate, he exposed
first for five minutes, then ten, fifteen and tfuenty minutes, and the latter wae
found to be the correct time, a stop f45.2 being used.
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It is better always to have the enlarging camera point towards
the sky rather than to use a reflector. This can be done, usually,
by arranging the caurera on a stand, sufficiently inclined to clear
any trees or buildirrgs which may obstruct the view. ff, in cold
weather, the window must be kept closed, care should be taken io
see tirat the glass is perfectly clean and free from spots. The
carrera should" be quite close to the window, and the particular
pane of glass used should be much larger than the carnera front.

In using the camera, either for enlarging or reducing frorn a.

negative or transparency, it is frequently difficult to focus accur-

ately. This is especially the case when one has to enlarge in
other than a brilliant light, or when the negative is somewhat

intense. To obviate this trouble, a focusing negative should be
prepared, by ruling, with a drawing pen, on a plate or old nega-
tive, frorn which the silver has been removecl by soaking in a

solution of hypo. and red prussiate potash, fine, jet black, india
ink lines. This plate, which is all clear glass except the blactrr

lines, takes the place of the negative, film side in, and the lines
can be focused exactly with the stop to be used.

In rnaking lantern slides in a reducing camera, it will be.

found a great convenience to have a piece of cardboard, the size

of the ground glass, with an opening in it, accurately cut in the
center, the size of the lantern plate, or of any other plate that may
be used. By holding this card against the grourrd glass, it will
be seen at a glance when the image falls in the proper position
for the small p1ate. Such cards can also be used advantageously
whenever small plates are used in any carnera of a larger size.

For enlargements or reductions it is not necessary to copy

alu'ays the whole of a negative or picture. Y.ty often a figure

!* '\,,
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or two, very small but clear, rvill stand enlargingl or portions
of a street group, etc. In such cases, the part not wanted can be

covered with a mat of black paper, or stopped out with opallne
on the back of the negative.

RGING APPARATUS.

The aoove cut represents an enlarging apparatus that any
photographer can improvise fronr ordinary apnaratus a,nd

material, with the expenditure of a few hourst time. To con-
stmct it proceed as follows:

" Cut a hole in the dark-room shutter, two sizes larger than the
largest negative to be enlarged from; fit into the opening a
frame about two or three inches deep, glazed. on the outside with
a sheet of ground glass. on the outside edges of the frame, top
and bottom, arrange grooves in which to slide the negatives, and
when the negative is in position it will be brilliantly illuminated
against the ground glass, Now, on a table or shelf, adjusted in
front of the negative box, piace an ordinary camera having the
ground glass removed, point the lens toward the negative, and
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connect the lens and negative box bv means of a bag of oparlue

cloth, open at both ends, and provided with elastic bands, to

close it tightly around the lens and negative box. This will pre-

vent any light coming into the dark-room except through the lens.

In this apparatus the camera body serves no useful purposel

all that is required is to support the lens. In case a portrait lens

is used, it should be put in position so that the back lens will be

next the negative, instead of as shown in the cut.

'Ihe easel to hold the bromide paper is the next recluisite, and

this may be constructed by fastening a large flat board in an

upright position upon a box of suitable.size to serve as a base, so

that the whole may be moved to and fro, to regulate the size of
the enlargement. The face of the easel should be covered rvith
white paper. Now, if the easel is put in position, facing the

eanrera, the image can be focused on the screen bv siiding the

camera backward or forward on the shelf.

The size of the enlargement will depend upon the length of

focus of the lens, and the distance the easel is set from the nega-

tive. The following table will give an approxirnate idea of the

distance recluired for the apparatus to work in.

TIMES OF ENLAEGEMENT.

Total distances from negative, in inches,

r

To To
mera

To
Easel.

49
65%
8lVt"
93

To
Camera.

,-|
37>6
50
6t%
75

7%
10
12%
15

7
s%

11%
t4

{
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From the above table it will be seen that r.he total distarrce

required for working the easel lvhen making a six-times enlarge-

ment and. using a twelve-inch lens is less than ten feet. For

heads from cabinet negatives a six-inch focus lens is quite large

enough, and. when suclr. a lens is used for life-size heads they can

be made in a space of less than five feet.

Any lens that rviil rnake a negative can be used for enlarging,

and the proper size for the lens depends whollv upon the negative

to be enlarged frorn, and not at all uPon th.e enlargement to be

made. If the lens will eover the negative it will make an

en.largement from it of anY size.

For enlarEing fronr negatives 5 x 8 inches and under, a half-

size portrait lens is suitable. It can be worked nearly wide

open for heads, but will have to be stopped down for half and-

full length figures. Rapid rectilinear lenses are also suitable,

but, of course, do not work cluite as quick orr heads as portrait

lenses, because they have not as large an aperture, but the.y

should be used in preference to others for enlarging groupsr'

landscapes, mechanical drawings, etc. For full and half-length

figures they are cluite as rapid, because for this purpose the

portrait lens requires to be stooped down as far as the rapid

rectilinear."
The above is fronr a publication of the Eastman Kodak Com-

pany, who kindly furnish the illustration. Such an apparatus

rvill answer for rnaking enlargements on bromide paper, for

enlarged transparencies on glads or transferotype paper, or

for enlarged negatives frorn transparencies.

Enlargements are usually made by the Kodak company by

electlic light, which is nlore uniform than daylight. Tirey can

, ;ir,lg,ii,l:*
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also be made by the light of a magic lantern, if it hzrs double
# condensers and a pou'erful burner.

If the lantern is small, only small negatives can be enlarged
as the eondensers must be large enough to fully cover the nega-

tive, or, in other words, the diameter of the condensers must be

greater than the diagonal of the negative. Of course, it must
be obvious that an enlargernent by such light urust require a
much )onger exposure than when daylight is used.
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CIIAPTER XIX.

ORNAMENTAL PIIOTOGRAPHY.

rfr I{ERE is scarcely any limit to the different ways in which
I photography can be applied ornamentally. Photographs

on watches, orl hand.kerchiefs, on collars and various articles of

that description; photographs on china ware. glass ware, and in
fact photographs on every thing. 14re wish to describe only one

or two processes and leave it to the ingenuity and patience of the

student to appl"v the same in other directions. To our mind, one

of the prettiest ways in which the camera can be made useful, is

to photograph a bit of landscape, or a head, or a srnall group on

letter paper. For this purpose we can use any paper suitable for

making blue prints, or the plain salted paper. Let us first make

some blue prints on letter paper. Suppose rve take a sheet of

folio paper of good weight, the same kind that we use for our

best blue prints, and cut the sheet into quarter size. The size

of folio paper is 17 x 22 inches, and a quarter rvould therefore

be 8$ x 11 inches. Now if we fold one of these cluarters to make

a four page sheet of note paper, the size would be rvhen folded

5* x 8f inches. 'We 
do not need, however, for our present pur-

po$e to fold the paper, but merely to make a short crease in it,
in the center of one side, which is merely to show where the

paper will be folded after it is finished. This crease is merely a

guide for us to show where we are to sensitize tlte paper with
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our blue solution. 'W-e mark a number of sheets in this way.

lMe then prepare a few drams of our solution as rlescribed in the

chapter on blue prints, and apply it with our sponge. To lay this

oDr it is only necessary to swab in one direction the part of

thp paper on which we rvish to print, and we do this either in the

upper left-hand corner, or the right-hand. corner, or in the upper

center, or aoross the r,r'hole of the top. If we wish the picture in

the upper left-hancl cornef rvhen f,rlded, attd r,ve know about the

size of the picture, rve la;' on enough of the solution tcl surelv

co\rer all of the space rvhere the pictnre is to go, being careful to

lrrnsh near the crease, which, when folcled will be the left-hand

and the upper edge of the paper. After the solution is applied,

it is not necessary to hang up the paper to dty, but it cAn

be laid on a table or newspaper, or anything of that kind,

rryhere it will dry in a few rninutes. W"hen it is dry, the paper

€
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should be neatly folded along the line of the crease which we have

previously mad.e, ancl laid away in a dark box, till wanted for use.

Now for the printing. For this purpose it is better to'

use what are callecl vignette papers,x sets of rvhich are for sale'

by all d.ealers. 'w'e tal<e our printinE-frame, and lav in it a

sheet of plain glass (and for this purpose we need to use

aframe at least as large as 8 x 10); then, having selected' our

negative from which we wish ttr print, say a head or small figure

on our paper, we select a vignette paper which will just take in '

this head. and place the negative in the frarne, face up with the

vignette paper underneath I then, with some strips of opaque

paper, we cover all of the negative which we do not rvish to

use. The object of this is to prevent any impression being rnade

on the small, sensitized portions of the note paper, which may

happen to fall outside of our vignette paper. It will be seen, of
course, that the negative must be so placed that it will be held in'

position by both halves of the back of printing-frame, so that it
wiil not be moved, frorn its place when the frarne is partly opened

to examine how the printing is progressing. After this, we very

carefully lay our folcled Paper in position on the negative, so that

the head wiil come in the corner of the paper where we rvish it
to be printed. We close the frame ancl set it in the sunshine

to print. As we are printing through the vignette paper, the'

time required, may be about twice as long as we should give for
ordinary blue prints. W'hen it has printed sufficieutl,v, we take

out the paper ancl develop it in water in the usual rvay and hang

up to d,ry, and when it is nearly dry the paper should be p'.aced

between sheets of srnooth blotting paper and put in a press' or

und.er heavy pressure, where it will drv perfectly smooth.

*S* itto.tration, previous pagn.
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t

To make purple or black prints on note paper, we use the sarne

'size paper as we have just described, and salt it as described in
the chapter on plain salted paper, and with our silver solution
we sensitize sirnply that part of the paper on which we wish to
print, and print on this rvith vignette paper as described above.
'The prints can then be washed and toned and fixed in the same

way as prints on regular salted paper, and, after being rvashed

and dried, pressed to shape. JYhen this is neatly done, the result

will be very gratifying and beautiful.
\Ye givc an illustration of a sheet of note paper prepared in

the manrrer described, which is not as fine or delicate as the

amateur can make for himself.
-W'e 

know a young photographer who uses his carnera in this

way to decorate and, illustrate his compositiorrs at school.

Another one who photographs his little sister''s head on the
,corrl€r of her invitation cards for an occasional partv.

With these hints an ingenious amateur will tirink of a multi-
tude of ways in which lte can rnake his canrera a delight.

One other idea, before we close this chapter. In engravings

ancl etchings we have t6 proofs before lettels," t' artistst proofs,tt

and (! remarque proofs." IMe wish to show how the yorlng pho-

tographer can make of his prints one of these, (( rernarque

proofs." We rvill turn back to chapter X, and take one of our

prints, with broad margin on plain paper, before it has been washed

,or toned. Tirese broacl margins have not yet been exposecl to the

light, and. can still be printed on, and under the lower right-hand

corner of the picture we propose to print the head of the artist
photographer, which \\re may probably find among the negatives

in his collection. For this purpose we require one of our largest

{
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printing-frames, ten bv twelve, or eleven by fourteen inches. We

use one of the smallest vignette papers, arrd place it under the

negative on the glass in the frame, as previously described in this

chapter. We then have to cover with black paper all the glass in

the frame, excepting the space for the vignetting, to prevent the

light from reaching any other portions of our paper. When this

is done we lay on the picture so that the ltead to be copied wil!

come in the right place, and right side up, and expose to sunlighl

as before. After the printing is done, the prints will be ready to

wash, tone and fix.

In our illustrations, which explain themselvesr are given three

specimens of ornamented note paper, plates iii and v; three of

vignette work, plates ii, vi and vii; a flash light, plate i, initial
letters, plate iv, and a (( remarque proof,t' plate viii. AII of these,

with the exception of the dark room and initial lettersr are the

work of young amateurs. They are not intended as illustrations

of fine photograph,v, but simply to make more intelligible what

we have tried to explain.

Initial letters, of which we give Eeveral styles, reduced from

portions of prints ranging in size from 4x 5 to 6| x 8*, are exten-

sively used in illustrating books and rnagazirres. Ifere is a wide

field for the artistic skill of the photographer.

T
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r,t"lffinElft&.rr:,.*.,:,



CI_IAPTER XX.

CONCER,NING I,ENSES.

\ITITHOUT attempting to enter upon the laws of optics,which
Y V are now so universallv taught in our higher schools, it is

our purpose here to call the attention of the amateurr AS briefly as

possible, to certain definitions of various terms used in connec

tiol with lenses, to their different uses and qualities, and to

endeavor to make clear the law of conjugate foci, which it is

essential that every photographer should thoroughl,v understand'

Theang1eofviewofalensisdeterminedbytlreproportion

* its focal length bears to the length of the image on the plate, 
l

and. the augular aperture depends upon the proportion of work-

ing aperture to the focal length'

D, As the lbcal length is retluced, the angle is inereased. In wide
q 

angle lenses, therefore, the focus is much shorter than irr those of

the rectilinear tYPe

Astigmatisrnisafaultcausedbythesp}rericaIform'givento
the slrface of lenses, and exists to a greater or less extent in

, .ti:1ilil:,i[fliJT:|'1"3.it, 
opticiu,,s to derecr rhis defecr :

. i";;;;;; ;;;. snch a charr can be made by the photog- l

rapher, bv ruling on a sheet of paper with ink a series of parallel,

vertical and horizontal lines. 'When this chart is focused sharp

o . in the center of the ground glass it will be found that one series '

of the lines on the rnargin of the glass will be comparatively

sharp while the others are indistinct. Even rvhen the chart is

'$

*
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focused on the margin of the glass, only one series of the li'es
will be sharp. only lenses of the highest grade are entirely free
from this defect.

" The equivalent foeus of a lens is a term applied to a com-
pound lens. rt is the focus of parallel rays entering the lens.
rt is termed erluivalent, from being compared #ittr a single lens
that wo'ld produce the same sized irnage at the same distance
from the object.,, (Abney).

Practicall;, the equivalent focns of a double lens can be found
by rneasuring the distance frorn trre diaphragrn to the gro'nd
glass, when the lens has been focused on a clistant object; tire
equi'alent foc.s of a single lens by rneas*ring tlre distance frorn
the lens to the ground glass.
' Definition i' a lens is its power to concentrate or focus the

rays from any object to one point, and thereby give a sharp, clear
image. A failure to do this condemns the lens as-inferior. In
such a lens the definition rnay be irnprovecl by the use of dia-
phragms, but this is at tire 

""puo.u 
of ,p.rd.

of late years there has been a verJr great improvement'in the
dbnstruction and. quality of photogr*pli. 1"n..*,'*hich haliuu.r,
made possibJe by improvements in the manufactnru of glass for
optical purposes. This has resulted in the production of lenses
entirely free from astigrnatism, an increased flatness of field, arrd
a greater depth of foc*s in proportiorr to the apOrture. ' .

tr'latness in a lens is the qnality of defining an object er|rally.
distinct on the enti'e surface of the plate. At prese.t a per-
fectly flat field appears to be nnattainabl., buru,rse in the nature
of things there is a certain aurount of curvature. The nearest
bpproach to perfect flatness is rvhen a large lens is rised to cover

er
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:a very much srnaller plate than that for which it was intended-
as to use an 8 x L0 lens for a 4xb plate.

That qualitv of a lens which slrows objects in different planes
with equal distinctness is called depth of focus. This depends
upon the angle of view, the working aperture and focal length.
The depth of focus is increased by reducing the size of dia-
phragm or by decreasing the focal length. rn landscapes, where
,it is desirable to use considerable foregronnd which should be
distinct, a lens of short focus should be used, giving clearness to
the foreground and everything beyond. This can be accom-
plished also by focusing on an object in the near foreground and
using a srnall diaphragrn. This, of course, would require a pro-
longation of exposure, as great speed in a lens-that is, working
with large aperture-is incompatible with great depth of focus.

Sometimes, owing to faulty constmction, in photographing in a
bright light, a '6 flare spot," or circular patch of light appears on

'the ground glass directly in line with the center of lens, which
forms a, fogged central patch in the negative. This is caused by
the reflection of the aperture of the diaphragm by the surface of
.the lens, In a single lens this can be overcome by slightly alter-
'ing the position of the diaphragm, moving it a trifle nearer to or
farther from the lens. Should it occur in a double lens the posi-
'tion of the 

, diaphragm rnav also be altered ; but then some

degree of distortion ma;r'be produced, in which case the lens
.should be retnrned to the manufacturer as defective.

Therefore, it is of the highest importance that the diaphragm
should be placed at exactly the proper distance from the lens.
In single lenses this is usually plaeed at one-fifth to one-seventh
the focal length. , In a,double lens it must occupy a position

{r

{t

,
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proportional to the different foci of the two lenses. 'Wlren the

two lenses ar.e symmetrical-that is, both exactly alike, though

facing in opposite directions-their foci are ecpral, and therefore

the diaphragm is placed half-way between them.

An aplanatic lens is one so curved as to bring all rays to the

same focus-a lens, therefore, that can be worked with full

aperture.

The workine apertnre of a lens is that part of the lens whrch

is used in fornring a correct irnage on the plate, and this aperture

determines the spee,J of the lens by its relation to the focal

length. The speed of the lens is expressed by the fraction

resulting frorn dividing its working aperture b.y the focal length.

Thus, if the v'orking aperture (and bear in mind that this does"

not mean the entire diameter of the lens) is 1.} inches, and the

ecluivalent focal length 9 incltes, the apertrlre is one-sixth the'

focal length, and is expressed as f ti, which woulC be in the case

of a lens of proper construction extremely rapid. By inserting

diaphragrns in the lens its speed is reduced in the proportion

that the diaphragm bears to the focal length. In the above'

lens a diaphragm of 1 inch would. bu "f 9; of $-inch, "f 18, bhe'

speed being reduced irt geometrical proportion with each snral'ler

diaphragm.

In other words, a reduction of speed Ineans a longer exposure'

for a given plate, ,f 78 requiring four times the exposure of f 9.

llence, knowing the time of exposure for f 9, the proper expos-

ure for "f l8 can be known by dividing the square of 18 by the"

sqnare of 9.

The conjugate foci of a lens are any point in any object and'

the image of that point. Thus, with a calnera, we focus on a

I

i
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house across the street-a given point in tirat house and its
image on the ground glass are its conjugate foci. So the conju-
gate focal distances are the distances from the optical center of
the lens to tirese two points. . .

W-hen the object is near, by measuring either of the conjugate
focal distances the other can be easily calculated by the follorving
ecpation:

Let n represent the distance from the optical center of the
lens to the ground glass, y the distance from the object to the
optical center of the lens, and./ the equivalent focus of the
lens. Then

111

fy
Supoose f to be 10 inches and y to be 100 inches. Then

1119
;:to-too:too

n - L00 divided by 9 - 11 1-9 inches as ihe focal length of
that lens for an object 100 inches distant.

Suppose, however, y to be 1000 inches, Then

11199
n 1r) 1000 1000

1000
n - _: 10 1_10 inches about.

99

| 
'W'hen, therefore, the distance of the object, y, is very great, it

I may be discarded, and then r will equal;f.
frt

;
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Again, with the same lens, suppose the object to be at a dis-
,tance exactlv twice the equivalent focus, or 20 inches, we shall 

2

then have iq

1111
._ : _t_

n102020
ot n:20 inches

Therefore, when an object is at a distance from the optical
center of the lens eq ual to twice the equivalent focus, the con-
jugate focal distances will be ecpal, and the image of the object

on the ground glass will be the same size as the object.

Again, place the object at a distance of 15 inches. Then

7111

n101530il
or n:30 inohes

In this case we should have an enlarged image of the object

on the ground glass. 
r

This equation is of use in ascertaining the conjugate focal dis-

tances for reductions or enlargements. To find the conjugate

foci for a reduction we use this equation:

Let r,represent the required reduction of the object, which is
the same as saying that the larger conjugate focus, y, should

be a times greater than the shorter, n.

Then111,-+L

-J-

"fnafrnffi
,f (a,+7) i

or a-
a

And ccn or y - ,f (a + 1).

{



I

}

CONCERNING LENSES. 14I

Assuming that the equivalent focns of lens is 10 inches and
the required reduction is to be *, we now substitute for f and,

a lbeir values, which are 10 and 8, and we have

, - 
10 (8+'1)- 

I - 11| inches.
88

y - 70 (8 + 1) - 90 inches.

That is, to reduce an object to one-eighth its length, the dis-
tance from center of lens to object must be eight times the dis-
tance of lens from ground glass. And in enlarging we simply
change the positions of object and image, having the distance
from lens to ground glass the longer conjugate focus.

By reference to the above equations we are enabled to make
easily remembered rules for calculating the focal lengths.

s - f (a+1)

That is, the distance of object from lens will be the number of
times the reduction plus one multiplied by the ecluivalent focus I
while the distance of ground glass or image frorn lens will be
the distance of object from lens divided by number of times of
reduction. Hence, also, the focus of lens is one plus I times the
equivalent focus for each diminution in the reduction. Thus, to
reduce tlvo times or to one-half, equivalent focus being 10 inches;
actual focus is L5 inches. To reduce to one-third, focus is 18$
inchesl to reduce io one-quarter, focus is L2f inches. So in
enlarging, the focus is one plus a tirnes the equivalent focus for
each enlargernent. To make image eclual size the focus is one

plus one times, which is twice the erluivalent focus. To enlarge
two times the focus is three times equivalent foe.us I to enlarge
ten times it is eleven times the equivalent focus, and so on.i
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. The relation of the conjugate foci to one another also governs

the exposure.

Let us suppose that experience has taught the proper expostlre

for a given subject in an average light at such a distance that the

,actuaL focus will be the same as the equivalent focus.

Now, we wish to photograph an object at a comparatively short

distance from the camera, thereb.Y, of course, making a larger

irnage than if the obiect were distant, and also increasing the

,focus of the lens. To ascertain the exposure, where the distance

is less than, say 25 times the focus of lens, we divide the square

.of the actual focus of lens (as focused on the near object) by the

;seu&ro of the equivalent focus, and multipl;' the resulting frac-

tion b-v the known exposure for the nortnal distance. I'or
example, in photographing a horse distant 100 feet, onr usual

,exposure might be one second. -We wish to have the irnage

larger. and we move camera 10 feet from the horse. trVith lens

.of 10 inches eqnivalent focus the actual focus u'ould then be

10 9-11 inches. Then the square of 10 9-11 or t+*+n divided by

100:+.ft. and this multiplied by 1 second gives 7fz\, or about

| 1-5 seconds as the proper exposure. In the same way it will
appear that if we wish to photograph an object full size, in

which case the actual focus is double the equivalent focus, the

exposure should be four times ttre normal.

So in enlarging, if the ground glass or screen is 5 times the

ecluivalent focus from the lens, we have to rnultiply lhe normal

exposure by 25.

A single lens must always be used with a diaphragm, because

without it the image will not all be in the same focus, and conse-

quently there will be a want of definition or clearness. This is

:i.:, '.
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t

partly obviated by the use of a diaphragm, either before or

behind the lens, which has the effect of utilizing only those rays

of light that fall on the ceutral parts of the lens. Even rvith the

diaphragms there will be a distortion in the image. 'W'ith the

diaphragm in front the image of a scluare object would be

curved outwardly at the four sides, and. when the diaphragm is

behind the sides would be curved inwardly.

Therefore, for near architectural work or for eopying, a single

lens would not answer. But for landscapes the distortion is not

apparent. By placing a lens on each side of tlie diaphragrn,

which then becomes a double lens, this distortiou can be ovel'-

colne.

AII lenses should be achromatic-that is, they should be so

constructed that the light ravs which form the image on the

ground glass should focus at the same point as the chemical rays

which form the photographic image. If they are not so the

irnage on the ground glass rnay be focused clearly, but the nega-

tive will be indistinct.
Lenses are made achrornatic by cornbining irlto one lens glasses

of different quality and shape. Single lenses, highly suitable

for landscape work, are made in the forrn of a meniscus, convex

on the front or outside and concave on the inside, and are usuall]'

formecl of two or more lenses of crown and flint glass cemented

together.

For portraiture the :two pairs of the double lens are placed

further apart than in those for landscapes and' other work, in

order to increase the depth of focus.' The camera is generally

plaeed near the object to be photographed, and as great speed

is a desideratum the different planes must focus equally sharp

t,

I

,

I

nt;.:



i744' THE, AMATEUR pHoroGRAPHERts HAND BooK.

withont the use of small diaphragms, which would seriously

redrce the speed. Large leuses are recluired for this work, as'

their increased separation diminisires the field of .view.

On the other hand, bringing the lenses nearer together

increases the field, which is tire sarlle as rvidening the angle.

Therefore, in wide angle lenses, the two pairs are brought mucir

closer together than in landscape lenses'

\Yide angle lenses are used for interiors, where it is required to

get as rnuch of a view as is possible on the plate. And, as the

nearness of the lenses recpires the diaphragrn to be closer

to the lens, the wide angle lens gives the least distortion.

Therefore, a wifle angle lens is well adapted for copying, espe-

cially when used on a srnaller plate than that which it is intended

to cover.

TESTING LENSES.

. It is frequently a rnatter of considerable importance for the

amateur to decide whether a particular lens which he rnay desire,

is, for his purposes, a rnore perfect lens tharr the one he is using.

He ma.y wish a lens chiefly for so-called instantaneous work-
one that should cover the plate and give a sharp image with the

largest diaphragm. Or, he may wish a lens for landscape work,

-one 
that will be used for timed exposures-and that will, with

small diaphragms, give an even illumination over the whole

plate, and at the same time a sharp irnage. It will be noticed in

focusing with a lens that the center of the ground glass is tire
brightest, and this brightness decreases towards the margin of

the glass. So in the negative the density decreases from the

{

s
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center ontwards. Therefore .it is important to have as even an
illumination over the entire plate as possible.

In testing a lens it is obvious that it should be cornpared with
another of similar form. For the purpose of comparison each
lens should be tested with diaphragms of the same proportional
size and .nder the salre co'ditio^s as regards lisht and exposrlre.
A suitable subject for tire test would be a well laid brick wall,
with the mortar lines sharply and sclrarely pointed, or a wall on
which are pasted large posters containirrg black letters or
designs. in all about eight or ten feet scluare. The camera
shouid be placed directly opposite the center of this and distant
from it twenty-four or more times the equivalent focus of the
lens. The focusing shoulJ be done ver)' carefully, using a mag-
nifying Eihss to get it as sharp as possible. Lrse in each lens the
largest diaphragrn they will both work with. That is, if one
lens lras a working aperture of.f 7.2 and the other f grwe must
use in eachf 8, Then each must have exactl,y the same exposure
and the sarne kind qf plate, and the two plates should be clevel_
oped together. -With 

a rnagnifying glass we then examine the
two negatives, or carefuilv taken proofs on smooth paper, ancl
measure the area of sharpness in each. And it will be evident
that that lens is the more perfect which shows the largest field
sharply defined. At the same time an exarnination of the two
negatives will show which of the two lenses gives the most even
illurnination througho.t the fieid. A lens which in such a test
gives perfect sharpness up to the margin, and" also an even illu-

- mination, max safely be called one of the highest grade. rn
ordinary lenses it is not unusual in such a test to find that the
one which gives the best definition with the large diaphragm

?
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may prove inferior to the other when hctth are tested with a
small diaphragrn. In such a case one's choice of either lens

should be governed by the class of work for which one intends

to use the lens.

I
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CHAPTER XXI

PHOTOGRAPHING IIIOVING OBJECTS.

f N this class of work it is usually a matter of prime importance
r that the irnage of the moving object shouid be reason-

ably sharp in the resulting negative. To know whether the
image will be sharp, u'e have to consider the rate of motion
and the distance of the object, and the speed of the shutter. and

then we need a plate of suflicient sensitiveness to register the
irnpression during the interval of the required exposure. Every
point in a moving object must make an enlarged image of the

point in the negative, unless the shutter could work with the
speed of light, which at present is not possible. But, if this
enlarged image of the point is not larger than the one-hundredth
of an inch, it will be sharp to the eye. A larger irnage wonld
show an apparent blur, therefore the nrotion of object should
be slow enough, or the speed of shutter quick enough to
keep the image of each point within the one.hundredth of an

inch.' From the relation of conjugate foci to each other (see

Concerning Lenses, Chapter XX) we know that the image of
an object, one inch in length, at a distance of one hundred tirnes

the focus of lens, will be one one-hundredth inch, lvhich would
be to the eye a point. Therefore every point in any object at

that distance could move during the exposure one inch, and still
be sharp. If the focns of lens is 6 inches, the object can be 50

feet distant; if 8 incires focus, 66$ feet; rf 72 inches focus, 100

,.5.
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feet, and so on. Now, if the shutter has a speed of rto seeond,

the object could move at rate of 50 inches a second, and still be

sharp. From this it must'be evident that the nearer a rnoving

object is to the lens the shorter must be the focal length of that
lens with a given speed of shutter to produce sharpness in the

image, and also that with a short focus lens a less rapid shutter

can be used than with a long focus lens. This rve shall have

occasion to refer to hereafter.

It is a fact of common observation that the neare. *e are to a

moving object the greater is its apparent speed. W'hen rve stand on

the platforrn of a railroad station as an. express train rushes by,

it appears to rnove with almost lightning speed; and again as we

view the same train from a distance of several rniles, it seems to
just creep a1ong. And as it is thus with the eye, so is it with
the photographic lens.

An express train is a favorite subject for the amateur, and

failures to secure a sharp picture are the usual results. Let us

see how rapid must be the shutter in such cases. Take a train
rnoving at rate of 50 miles an hour, which is about 73 feet per

second. If the hand calnera has a focus of 6 inches, a shutter

speed of 516, and distance from train 50 feet, the train will move

during exposure about 17f inches, and its image on the plate
nearly f inch, and the image of course would be blurred. As
every point to be sharp should be within the lirnit of rto. inch,
tlris exceeds the lirnit 171 times, and therefore to produce sharp-

ness, the shutter would require a speed of rru divided by 77$, or

e.fr. Or, as will be apparent, to use the shutter speed of utu, the
caurera should he 17$ times the 50 feet distance frorn the train,
875 feet. In the same manner it may be shown that wirh a
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Iarger camera, of 72 inches foctrs, and speed of shutter 
"t, 

the

sarne train must be at a distance of 1750 feet frorn the lens.

As a simple rule to determine the allowable motion during

exposure, we divide the distance of the uroving object by the

focal length of lens, and that result by 100. Thus, for the above

train, focns of lens being 6 inches, we divide its distance, 875

feet, or 10,500 inches by 6 inches ecluals 1,750 inches, and that

divided by 100 ecluals 17$ inches, which is the distance the train

goes in u! second. And to find the speed of shutter reqnired,

rve divide tire aliowable movetnent by the rate of movement per

second. The allowable rnovernent above is 1?f, inches, rvhich,

divided by rate of movernent, 73 feet or 876 inches, equals

t"Tll'-ilrn" 
aDo'e examples it is supposed that the moving

objects are proceeding directly across bhe field of view. If they

are coming directly' towards the camerar or receding frorn it,
there would be little apparent motion, and if they cross tire view

, at other than a right angle, the apparent speed will be reduced.

This shows *hy, in photographing a rapidly rnoving object, as a

racing horse or an express train, we should rnake the exposure

while they are corning nearly towards us. And from what has

been said before, it tuust also be plain that sttch objects should

be taken with a short focus lens on a small plate and afterrvards

enlarged.

l'ailures to make sharp images of moving objects are very

colnlnon, and we see rvhy, in so many casesr it rnust be so. The

photographer with his hand carnera, tries to take a broadside

picture of a trt-rtting horse, or a bicycle rider, or a lloy diving.
-With 

a camera of 6 inches focus, horse moving at a three minute

s'
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gait, or 29 feet in a second, and. distance from operator 50 feet,

the speed of shutter mnstbus*, second. But the shutter of a hancl,

canrera rarely works in less than o1o second, and therefore to gei
a sharp picture in this case the photographer must be at least six

tirnes the above distance frorn the ]rorse, not less than 300 feet.

And, of course, attempting this with a large camera, and lens of
longer focus, the speed of shutter must be proportionately
greater. In the case of a boy diving, suppose we iry to photo-
graph him with our hand camera (6 inches focus) rvhile he is
moving at a speed of 10 feet per second, the camera being 25

feet distant.

Three hundred inches divided by 6 (the focus) equals 50, and

that divided by 100 equals one-half inch, the allowable rnotion.

And that divided by the rate of speed, 120 inches, shows the

required speed of shutter to be e;16, which is at least four times

as quick as the strntter works. Therefore, the image must be

hopelessly blurred unless the camera is 100 feet or more distant.

These rules for computing the recluired times of exposure can

be easily rernernbered, and their use rvill save wasted plates in
atternpts to do the irnpossible.
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CIIAPTER XXII.

IIAND CAMER,AS.

JT has grown to be a common saying that (( the hand'camera
I fiend is everywhere." And amateur photographers have

suffered from this reproach brought upon them by the obtrusive

and irnltertinent conduct of thousands who think that the whole
'art of photography chieflv consists in pressing a button. The

button-presser fires at everything, hit or missr generally miss,

and few are safe from his random shots. Like the boy with his

breech-loader and pockets full of shells, everything is game for

him, and song birds suffer. It is so @asy to slip in the shells,

and wirat is the gun for if not to fire off?

Still, even in the hands of those who know nothing about pho-

tography, the possession and. use of one of these cameras is a

comfort and delight, especially to those who have an eye for the

beautiful, the quaint and the picturesque. They will make many

failures, but these will cause the thoughtful to investigate the

reasons fot' their want of success, to attempt and learn one of the

rnost interesting processes of photography, development, and they

will become amateur photographers. In development one sees

the errors of incorrect exposure more clearly than by the exarnin-

ation of finished prints made by another, and the endeavors to

correct these, lead to better work.

Failures in hand.carlrera work are due to a variety of causes,
^\
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which are rnainly insufficiency of light, causing under-exposure,
inconect focusing, jarring the came ra at moment of exposure,
not holding the camera level, and defects in the camera itself.

The chief cause of failure is the atternpt to make the exposure
when there is not srrfficient light. Because they are commonly,
though erroneously, called (( instantaneous cameras rr, it does not
follow that views can be taken rvith them everywhere and at any
time. -w-here, 

as customary, these cameras are used, in the hand,
they recluire not only very rapid plates, but also an abundance of
light on the subject. The spring and sumrner months are the
best times of the year to 

'se 
thenr, as then trre light is so rnuch

stronger. Then, again, the light varies considerably rJuring the
day, sunlight early in the morning and late in the afternoon
having less actinic power tha' towards midday. For some
views, too, such as sea and open water views, very open land-
scapes and light buildings, in a bright light, a mediurn sizecl dia_
phragm is req'ired to prevent over-exposure. on d'll days and
for views in shaded places, the shutter should be worked slowly,
and with a large diaphragm. rf moving objects, howe'er, are
to be photograph ed, itmust be done in a very bright light, and
with the quickest speed of shutter. And not onlv should the
object be in a good light, but the brightest sitle shonld be taken,
rvhich is only another way of saying that the light shoulci come
frorn behind, or partiy behind, the operator. It is not easy to
tell, rvithout experience, u'hen the light is sufficient. Those
who are accustomed to work with a tripod camera learn to judge
of the light bv the brightness of the image on the ground glass
when focnsing.

Another freq'ent cause of failure is incorrect foeusins. on
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hand cameras there is usually a scale to show the focus requit'ed

for different distancesl 5, 7(),25 and 50 feet. Ilanv lind it diffi-

ctrlt to determine hurriedly, with any accuracy, these distances,

and often they forget to set the focus at the proper mark, which

will result in blurring the image. The ideal perfect camera

should have ri finder lens with a focus exactly the sarne as the

lens which takes the view. This would enable the operator to

see at a glance exactly when the object was in focus, rvithout

referring to any scale or estimating the clistance. The image,

too, in such a finder, would be the same size as that on the

plate, which would. be a very great convenience for the pho-

tographer.

Again, failures arise from a slight jar to the camera wiren

pressing the spring which releases the shutter, especiall;' when

one is in a hurry. To prevent this the camera rnust be held.

perfectly still while the shutter is moving, anrI various directions
are given as to the manner of holding the instrument; directly
in front, against the body, or under one arm or the other. Each

one will learn for himself. by practice, the best rvay to hold his
camera, and should remember always to irave both hands on it,
pressing the spring by a movement of the thumb or finger. A
pneumatic release of shutter greatly lessens the danger of a jar.

Failures are sornetimes due also to developnrent. This is apt
to occur rvhen one has taken ('lots of views," and rushes through
with the development, in a hurry to see how they all look. Of
course, haste in such a rnatter sirnply invites poor work. Hand
canrera views require care in developing because the exposure is.
so often uncertain, and good results require deliberation in e\rery

process.

i.*,iJ::l i,-i,.
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Sometimes, failures arise from a defective construction of the

camera, carelessness in attaching the focusing scale, and in the

adjustment of the tinder. If the camera has a sround glass for

focusing for time exposures, it will be very easy to test the focus-

ing scale at the different distances and correct it if wrong; and

also, to test the finder, to see that the view in that coincides with

the irnage on the ground glass. The image of any object which

appears in the center of the finder should also fall on the center

of the ground glass. If it d.oes not, either the finder lens is not

parallel to the camera lens, or the small minor is not set at the

right angle.

A hand carnera, fitted with a lens of high cluality, is excellent

for takinET views for lantern slides and for enlargemetrt. Sub-

jects for such rvork abound everywhere if one is on the lookout

for thern. In cities there are street scenes, street venders, strol..

ling musicians, boys playing marbles and other games, proees.

sions, lire engines and lires, etc. q in the country, besides pretty

bits of landscapes, there are farfn views, the various operations

about a farm, haying, plowing, harvesting, cattle, sheep washing

and shearing. For all such views one should use the hand

calnera, because it is always ready and unobtrusive, and the

expostlre can be rnade before the subiects have time to be fright-

ened or attempt to pose.

Iland cameras are made in all sizes from 6$x8$, which is

rather unwieldy and heavy, down to one small enough to carr.f in

a vest pocket. 'We think the best sizes are, either 4x5 ot 5x7.

The latter, fitted with a bellows, rising front, swing back, ground

glass, and tripod, can be used for all the work of either: hand or

tripod camera.
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Directions for working the instrurnent usually accompany the

hand carneras, and these shouid be calefully studied so that everf

part of the camera is thoroughly understood. Otherwise sorne

mistake is likely to occur in the hurry of making the first expo-

sures.

Those who are handy with tools will have no difiiculty in
making their own hand canteras, and will be sure to enjoy the

satisfaction of taking views with instruments of their own con-

stmction. An untnounted lens, suitable for this work, can be

procured at a comparatively low cost, and monnted in either a

rnetal or pasteboard tube. W'e have in mind one young man

lvho has iately made five srnall cameras for hirnself, taking views

varying in size frotn one inch square to two by two ancl one-half

inches, nsing as plates for tire latter 4x5 cut in quarters.

One of these little carneras is small enough to go in onets vest

pocket. For the largest he rnade double plate-holders, and irt

another is a roll holder for films. IIis plates for one of the

smailest are 14ax4 inches, ctrt frorn 4x5 plates. On these he

rnakes four exposures, sliding the plate along for each exposure

by means of a pin inserted in the bacli.

For ail of these he has shutters of simple construction which

worli in about one-fortieth second

d
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CHAPTER XXIII.

SPINEDS OF SHUTTERS AND PLATI)S.

. TO ASCEIi'I'AIN 'THE SPEED OX' SHUTTER,S.

A I{ amateur p}rotographer wrote from his horne after returning
-Lr from a visit to the lVorldtsFair: (.W-hat canhave been the

trouble with rny plates ? f send you some proofs, and arn sorry

to say that they are nearly all just like these. I was adrised to
take with me these extra rapid plates,' and all of my exposures

were instantaneous. It seems clear the plates were ver)r poor."

It was very evident that his plates had been very rlruch over-

exposed, and also that he had the common, though mistaken,

idea that every (t snap-shot tt exposure with a hand camera was

instantaneous. The beautiful white buildings, rendered daz-

zlingly brilliant during the Chicago sulnmer, perfect rveather

almost without a break from the middle of May to the end of

October, reqnired an exposure with the most rapid plates very

much shorter thatt can be given with ordinary hand cartteras. For

exposures on such buildings, open landscapes, and water views,

it was reryisite either that the speed of the shutter should be

verv great, tirat the lens shouid be stopped down, or that a less

rapid plate should be used.

As the exposure is of the highest irnportance in securing a sood

nega,tive, it should be made as nearly correct as possible; but this

is difficuit to accomplish u-hen the time is less than two or three

seconds; still rnore difficult wlteu it is recluired to be the fraction

t**iiM"
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of a second. For the latter it is essential that a shutter should be

used, and of these there are practically three varieties: (, time tt

shutters, which require one pressure of a rubber bali (shutters
with pneumatic release) to open and. another to close them;
(( instantaneous," which open and close quickly with one pressure

of ball or button; 6( tirne and instantaneous," which cornbine

those trvo actions, using either one at will. Some of the latter
work automatically, requiring simply a pressure of the ball to
set the mechanism in motiorr, which then opens, holds the shut-
ter open for the specified tirne, which ma),' var,v from the one-

hundredth to three seconds, and closes it again. The shutters on

hand cameras usually have two or more rates of speed, which are

governed by altering the tension of the actuating spring.
Every photographer in using a camera with a rapid shutter,

either pneumatic or with button release, should know the speed

at which his shutter works. There are several ways of testing the
speeds of shutters, one of the simplest of which is the following :

trVe take a bicycle, preferably one of the old style with a high
wheel, which we stand upside down upon the ground or floor,
securing the frame with weights on the handle bars, so that it
can revolve freely without vibration. Then fasten to one of the
spokes a thermometer tube with the bulb about an inch from the
tire, and another tube to another spoke directl.y opposite, so that
a line joining the two bulbs would pass through the axle of the
wheel, having the two bulbs at ecpral distances from the axle.

We use two thermoneters in order to secure on the plate two
lines for determining the diameter, and, by cornparison of the two
lines to get the length of one of them accurately, which length,
as will be seen hereafter, shorvs the speed of the shutter.

a
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The wheer should face the sun, and if possible, trrere srro'id bea dark screen behind the wheer. T'en set the camera sq.arelyin front and near enough to have the wheer,cover the prate, so asto have .the image as large as possibre. Focus sharpry on tliewheer, and stand. ready to release t'e shutter at the propernroment' Now have some 
'ne starrd behind the wireer, andrevolve it, until, by timing, it is revolving ten times i' ten sec-onds' To facilitate counting the revolutiois, a piece of paper canbe fastened to one of thu ,pok".. W.hen it is going at the rate often times in ten seconds, wrrich is one comprete revor'tion in asecond, make your exposure, and develop the plate. rt wilr notbe difficult to see the two curved black lirre, made bJ, the rnovingbulbs. rf the shutter courd work absolutely instantaneousry the' two bulbs (and understand that it is not the entire bulb whicrrshows, but rnerely a poirrt on the bulb which reflects the sun),would show as black points; but the sh'tter takes tirne to rvork,and during this time the bulbs mark their movement o' theplate in a fine curvecl line. If the expos're had been exactly asecond, this rine would be a circle, as the wheel revorves in a sec_ond. Therefore it is crear that the rength of the expos're willbe the proportion that the li'e in the prate bears to trre entirecircle of which this rine is a part. The dista.ce from one lineto the other at ilre opposite side of the wheel 

'reasured thro'ghthe center of the wheer, wilr be the diameter of the circre, whichcan be rneasured with a fine rule, and this diameter muttipried by3.1416 will give the circnrnference of the circle. with finedividers we then step off the length of one of the bulb lines,along its c.rve if it is rong, and with the ruie get its exact length.And the ascertained rength of the circle dividecl by trre reneth of

I
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this line, will give the part of a second in which the shutter

works.

I'or example, the above diarneter is found to be just 4 inches,

and the length of the bulb line one-half inch. Proceeding as

above, we find the circumference of the circle is 12.5664 inches,

rvlrich, divided by one-half, equals 25.L328,-or, in effect, 25

times, and, therefore the shutter has a speed of one-twenty-fifth

second.

By testing shutters in this way it will be found that shutters

frequently and, indeed, generally, work more slowly than might
be supposed. For instantaneous work on rapidly moving objects,

that shutter which gives the greatest iliumination with the

required speed is the rnost efficient.

RELATIVE SPEED OF' PLATES.

'W-ho makes the rnost rapid plates ? There is a growing demand

in these days for plates of increased speed, which, we think, is not

in the line of progress.

Plate-rnakers are obliged to meet this demand, although aware

that their plates are already su{ficiently rapid for every purpose.

And it is not unusual to see the claim made, rvhether by the rnan-

ufacturer or by the experimenter, that such and such plates are

positively the '6 most rapid plates made."

It is not a dillicult rnatter to test the different plates, and learn

the relative speed of all the rapid plates in use. In making such

a test it must be evident that each plate should be subjected to

precisely the sarne conditions, as regards lens. light, exposure and

developrnent. It must be obvious, also, that if, in comparing a

a
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nurnber of plates, one exposure should follow another, there
might be some slight difference in exposure or some unnoticed

change in the light. To obviate this difficulty our own method
has, for a nurnber of years, been as follows :

Directly across the street stands a block of buildings of eut
brown stone, with delicate carvings around everJr window. Every
line of stone and carving shows sharp and clear in the afternoon

sunshine. 'W'e use an 8x[0 camera and lens, and, in a 5x8 inside
kit, r,ve lay side by side a nurnber of strips from different plates,

each cut to 1$x5 inches, marking each strip to identify it after
development. Then tirey are all exposed at once, each receiving,

of course, precisely the same exposllre, and all are developed

together. -With a small diaphragm and very short exposure,

some of the strips will show under-exposure, and strips frorn
those plates are tried again with a longer exposure or larger
diaphragrn, until there may be only one left which appears to faII
short of a full exposure. A comparison of the negatives will
then show the relative rates of speed of the different plates.

In a recent test of five of the reputed most rapid plates made

in this country, the result of the first exposure, using a shutter

speed of 1-100 second, and diaphraEm "f 32 on a very bright
afternoon, was as foilows :

Plate No. L showed only a faint sky outline of the buitding ; in
No. 2 this outline was a little more marked, and the windows

were just visible; in No. 3 there was a gain in distinctnessl No.
4 was still sharper, the carving showing plainly; and No. 5 eame

out a perfect negative, as sharp and clear as one could wish.

Placing the live strip negatives side by side, the different rates of
speed of the five plates were perfectly apparent. A further test,
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five minutes later, practicallv in the same light, shorvecl that

plates 1 and 2 recluiied the use of stopf 16 (about the same as
a

four times the exposure) to produee as sharp a negative as No. 5,

Doubtless it would be considered unfair to pnblish the names

of plate-rnakers in giving the results of such a comparison, br.rt

the tests can be made by every photographer for hirnself.
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CHAPTER XXIV.

ARISI'OTTPES.

\f,f ITHII{ a few years aristotype paper has corne into quite
V V general use, sllperceding to a large extent albnrnen l-raper.

This paper, when burrrished or (( squeegeed " on a ferrotype
plate, takes a very high polish, which tnakes it popular with those

who consider a glossy surface the proper style. It is used every-
'where by the professional photographer for small portraits,
because it is easy to n'orli, and is detrranded by the public. It
brings out the finest details that exist in ttre negatir-e, and there-

fore is an excellent paper for all small prints where details are

required.

Aristotype paper, as at present matle, is of two kin,ls : collo-

dion and gelatine. Some of the collodion papers have a tendency

to cnrl in the washiug and toning, rvhich is obviated by the use

of warm water. Aristotype paper is sold untler a score or more

of different narnes. It is an economical paper for the amateur

to use, because it will keep fresh ancl in good condition for a
long time, and is always ready to use, as it rerpires no previous

fuming. It is best preserverl by keeping it well rvrapped to
exclude air, in a dry place, under pressure.

Each manufacturer gives his own directions for working his

particular brand of paper, and it is rveil to follow these. 'We

think the best results are alwa.r's obtained by toning and fixinE
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in two separate- baths, and we prefer the forrnula for toning gela-
tiue aristotype paper which will be found on a following page.

Aristotypes are generally quicker printers than the old style
albumen paper, and the printing should never be examined in a
etrong light. In printing in sunlight, unless the negatives are
vel'y dense, the frames should be covered with one or two thick-
nesses of white tissne paper.

In washing the prints prior to toning, care shonld be taken to
use a perfectly clean tray which is used for no other purpose.
The papier mache tra;'is excellent for this, because it is light,
deep, easily kept clean, and will not break. rf a japanned tray
must be used it should be carefully dried after using, and occas-
ionally recoated with asphalturn to prevent rust, whic6 rvould
cause spots to appear on the prints. Either a glass, porcelain or
papier mache tray should be used for the toning, and that tray
should be used for toning only. The fixing may be done in either a
japannecl (if kept in good condition as above) or papier mache
tray. The different trays should be plainly rnarked so that they
cannot be mistaken one for the other. Black stains on the prints
,may be caused by impure water or by mst in the tray; yellow
stains by hypo coming in contact rvith the print in some opera-' 
'tion before fixing, and red stains from air bubbles in the toning
solution. To avoid these air bubbles which adhere to the print,
swab each print with clean cotton wool once during the first
washing before toning.

The yellolv stains sometimes appear when one feels confident
\ that no hypo has been anvwhere near the prints. A friend had

been troubled bv these stains, but was sure that no hypo could
possibly have come in contact with the prints until they were

I
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actually in the fixing bath. But a careful investigation of the
valious manipulations showed the probable cause. His plate and

print fixing was always done on a broad shelf by the side of the"

sink, and on this the Lypo bath was frequently spilled, so that, to,

-a certain gxtent, the shelf becarne covered with h.vpo. Then

when giving the prints their first wasiring before toning, the

trays, wet outside, were laid on this sheif. They thus absorbed

the hypo, which came in contact with the irands in lifting the
tra/, and. so reached. the prints when one hand' or the other was.

used to stir them or remove to the toning bath.

Aristotypes should not be washed after fixing longer than an
hour in running water, or an hour to an hour and a half in a flat
tray, changing the water about once every ten minutes. If there
is any doubt whether the hypo is entirely removed, the surface of
the print can be rubbed with a swab of clean cotton wool l
this will be blackened if hypo is present, and the prints will
need a longer washing.

In the early days of aristotyue printing doubts were expressed

as to their permanency. As far, however, as time has given
thern a test, they appear to be as stable as any prints. Insuffi-
cient fixing, whicir is sometimes the case rvhere a combined-

toning and fixing bath is nsed, and especialiy a prolonged
washing after fixing, will cause them to fade. -We think that
one of the great dangers of the combinerl toning and fixing bath
is that through improper washing or careless preparation of the
bath, the prints will not for a long tirne retain the tone they
have on emerging from the bath.

'W'e 
have seen many prints that would not keep their tone for

even a year, but turned to a dull, rnuddy color, and showed evi-
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deuces of sulphuration. One of our profe.osional friends, in a

rvestern city, rvho (( knew it all,t' repeatedly had trouble with dif-
ferent brands of this paper, trying one after another, and finding
thern all worthless. As usual in such c&ses, there was no defect

in the various papers, but in his persistence in using his com-

bined bath. His difljculties vanished when he consented to tr.y
toning and fixing in two separate baths, and all of the papers

which he had condemned he found to work with perfect satisfac-

tion.

SEPARATE TONING AND FIXING BATH FOR, GELATINE.CHLOR,IDI'

ARISTOTYPE PAPER.

BORAX STOCK SOLUTION.

Powdered borax, 120 grains.

I{ot waterr S2 ozs.

Shake till dissolved and filter when cold.

. CHLORIDE GOLD SOLI]TION.

Chloride gold, 15 grains.
'Water,30 drams

Each dram will then contain one-half grain of the gold.

To prepare the toning bath for one dozen cabinet prints pour

into a small tray about three ounces of the borax solution, a like

quantity of water, and add one dram of the gold. The prints

should first receive a thorough washing in half a dozen changes

"of water, and then be placed, one at a time, face down, in the

above bath. Keep changing the prints from bottom to top,

replacing thern face up, so that, as the changes are made, tlr.e ton"

ing can be easily watched. They should tone slowly, and when

they have changed to a light cherry red, if light tones are

r'
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wanted, they are to be placed in a clean tray of fresh water. If
d,arker tones are d.esired continue to tone till they become a deeper

recl. and then rernove to water as before. The prints should

remain in the water about five minutes, changirrg the water once'

and then be placed one at a titne, face down, in the fixing bath

for about fifteen minutes, and then be washed as previously

described

, The lixing bath we prefer is a sufficient cluantity of the stock

solution, hypo and. alum, as used in the combined toning and

fixing bath, red.uced. by three times its buik of water. That is,

to two ounces of the hypo and alum, add six ounces of water.

It is better in fixing prints to rock the tray occasionally and

change the prints once or twice from bottom to top.

COMBINED TONING AND F'IXING BATH.

I FOR GELA'TINE-CHLORIDE ARISTOTYPE PAPER.

Hyposulphite soda 27 ozs.
'Water, 100 ozs.

-When 
dissolved add:

Powdered alum, 72 ozs.

nd water to make I28 ozs.

Shake weII and set in a dark corner for a day or two. Then

decant or syphon off the clear liquid into any old, clean bottles,

and label them: Stock solution hypo. and alum

It is well to have a ga1lon of this, as it is also used' as the tixing

bath for aristotypes toned in a separate bath.

To prepare the combined bath pour into a quart bottle 24 ozs-

of this stock solution.

I
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Add slowly to this, shaking the bottle continually:

12 grains chloride gold,

Dissoived in 72 drams water.
Then add

* oz. sulphocyanide atnmonium,
and shake well.

Lastly, add slowly, shaking the bottle as before,

30 grains nitrate lead,

dissolved in 12 drams water, and filtered.

Finally add water to fill the tluart bottle.

For use take a sufficient tprantity of this solution-say 3 ozs.

for one dozen 5 x 8 prints--and add about one ounce of water.

Lay the prints, without previous washing, one at a time in this,

t} face up. They wi)l quickly turn to a yellow, which will grad-

" uall.y change to a cherry red. Keep the prints moving, changing

frorn bottorn to topr and as soon as they turn to the cherry red,

which may be a clark red, if dark tones are desired, lay thern in
' a tray of clean water. 'When all are toned, the water in which

the.y have been placed should be changed once, attd then the

prints shourd " til::;:,iJlir#;:,,, 2 o'szs.

Waterr B <tzs.

for three to five minutes.

After this they are to be washed for au hour in either running

water or in trays of rvater for the salne time, changing the water

' everv ten minutes.

lMe do not advise the use of any combined toning and tixing

both for aristotypes, as the separate toning and fixing produces

better results.

f.q
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OHAPTER XXY.

GENERAL HINTS.

JT is weII for the amateur to aecustom himself to standing on
I either side of the carnera in taking views. This is a nratter
that rnay seem to be of trifling importance, yet it is not a Eood

plan to ((get into the rut t' of always tahing one position when

preparing to uncap the leus, or remo\ring the slide, otherwise
rnistal<es may occnr. Elsewhere we have advised a fixed trabit
of invariably taking plates from developer and tixer and washing

in the same manner, llut it is different in using the camera in
the field. One illustration will shorv the force of this.

Two arnateurs, whom we will call Jarnes and John, of consid-

erable experience, were tramping for views along the bank of a
picturesclue stream, and both hit rlpon the same spot, a scene of
rare beauty. The banl< was high and steep, and James planted

his camera close by the water's edge, while John placed his a

few feet behind and about ten feet above him where the bank
overhung the stream. They adjusted their focuses, and, to rnake

their exposures, were obligetl, frorn trhe nature of the ground, to
stand on the left of their cameras to withdraw their slides and

remove the caps. The exposures were made, and John w&s re-

placing iris slide when he suddenly shouted out (( ha! ha! "
Irnmediatel"v his eonrpanion looked np rt him, and in a rather

pror'oked tone s:rid t'\\that are \-ou )turglring at up there?"

t,

I
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"'Well,tt said JohD, " I pulled out the back slide, and spoiled

my plate."
t'f did the same thing,tt said Jamcs, " and supposed vou saw

me and were laughing at my mistake. And the worst of it is
that I spoiled one I had exposed already."

They had reversible-back cameras, and. each oner unconsciously,

pulletl the baek slide, as the side that was torvards his right
hand' 

PLATE-H'LDERS.

If, after using a plate-holder for some tirne, signs of fog are

.detected in the plates and you suspect the plate-holder is not

light-tight, you can glue a slip of velvet over the slit in the

holder and when it is dry cut through the slit with a sharp knife.
'Ihis will usually make the holder safe to use.

When filling plate-holders it is a good plan to make a pencil
,m,rrk in one corner of the plate corresponding with the holder

nurnber. This is indispensable when one is going on a journey,

irrtendingto expose a goodly nurnber of plates which maynotbe
,developed for some time afterwards. These marks will show

plainly on the finished negative, and will serve to identify it, the

number of the holder beinE entered in the record book.

TO FOCUS QUICKLY.

Set up the camera anr-l focus on some object at a rneasured dis-

fance of trventy feet, and make a rnark on the camera bed on a

line with the front, rvith the fiqures 20 against it; do the same at
.40, 60 and 100 feet. You will learn to judge these distarices

with suffiiient accuracy, and, the distance being known, the

l"_
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focus can at any tirne be fu'nd by mo'ing the front to the re_
quired line. It will be convenient to do this on r'any occasions
when there is not time to use the ground-grass. objects beyond
one h'ndred feet wiil lie in trre sarne focus as at that dista'ce.

MIOROSCOPIC PTIOTOGRAPI{S.

To make a photograph of a'y object for use in the microscope
the following arrangement is advised:

By the side of the object to be photographetl, and exactly o'
the same plane with it, place sonre large letters which you can
easily obtai' frorn some large hand-bill, then take the camera far
enough away until the letters are as small as they can be and yet
clearly discer'ible on the ground-glass and accurately sharp and
distinct. A magnifying glass, of course, sho'ld be .sed to,
examine the letters on trre glass; at this distance the irnage of
the object to be copied will probably be too small to be seen bv.

J

the naked eye.

The exposnre can be made in the regular \tray.
After developing, the negative should be exanined with a.

microscope to see that the details are brought out rilistinet and
clear, and from this 

'egative 
a positive can easily be made for

use in the microscope.

t'or sospending paper for drying, whether sarted paper, sensi-
tized paper, bl'e paper or soda blotting paper, in fac,t *oy prp".

:,'li*'tlr
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or print rvhich does not curl, we know of nothing so handy and

inexpensive as the ordinary spring clothes pin.
These can be strung orr tightly stretched cords in the dark-

room or any place where they will not be in the way.

DEVELOPMENT AND EXPOSURE

The first plate that the beginner tries to develop will
probably seem the rnost pe5plexing operation that he has ever

atternpted unless he has had the good fortune to see the rvolk
performed by another, and has carefully watched and understood
the various details. Even then, when he atternpts the develop.
rnent of a piate alone in his dark-room. and endeavors to
remember all that he has seen or read or been told, he may
imagine more difliculties than there really are. Let hirn not
worry, but go boldly on, and if the negative does not turn out to
be rvhat he hoped, he can afterwards recall each thing he did,
quite likelv discover what was wrong, and guard himself asainst
a repetition of that error.

Proper exposure must be learned. Nearly correct exposure
will generally do; but much too short or too long produces
failnres. The result of the first gives no details, or some details
only in what are called the high lights; that is, the sky and

water reflecting sky, or the light colors on which the sun shines,

while all else is obscure or entirely blank. In the second case,.

of over exposure, there are plenty of details everywhere, general

thinness of the image and, because there is no contrast, flatness-

Great under-exposure cannot be remedied, but ov€r-€Xpos-

ure can, to a great extent, be controlled in development;. but it is
rrot always easy.

+.r
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'W'hen it is known that an exposure of two seconds or three
.seconds is correct, one must learn to get those tirnes exact.
Yery many do not seem to have a clear understanding of what' .a second is, and, in practice, they are likely to guess at it, and
make it a half second too short, or get it two or three seconds
too long. In long exposures one can use a watch, but that is
useless for one or two seconds; one must learn to count seconds
as described in Ohapter II. | .

over and under-exposures are always liable to occur, and
where these are suspected they should be corrected, as they can
be if not immoderate, in the development. Every amateur

'should Drepare his own developers, and should keep them in two
solutions, the active agent, the pyro, or h.r.drochiuon, or other
'chemical, the l{o. 1, in one bottle; and the accelerator, soda or
potash, the No. 2, in another bottle. It does not follow, that
because the directions are to use eclral parts of Nos. 1 and 2rthat
they should invariably be used in that way. 'where 

over-
'exposure is suspected, and that is more frequently the case,
except with ((snap shots,tt than the reverse, the development
should be begun with the norrnal quantity of the r{o. 1, and
about one-third of the No. 2. This may prove sufiicientl but if
the irnage does not begin to appear in a minute or two, pour off
the solution into a graduate, add more of the No. 2, and again
pour the developer over ttre plate. Then, if all the details do not
come out, the developer should again be poured off, and the
balance of the I{o. z added. In strengthering a developer,
remember that the added parts shonld not be poured into the

' tray while the plate is in it, but in the rnanner given above. rf
one has a number of plates to develop, it will be well to use two

$.

,s'.
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+

or three trays, and have thern contain solutions of different
strength, frorn weak to full strenEth.

-With 
under-exposures the above development should be

reversed, and the plates should be started in the full arnount of'

No. 2 and a srnaller quantity of the No. L.

Ifse a brush irr developing. Iligh lights take care of thern-

selves. When they have come out fairlyr pour off developer and

work up detaii in shaded parts with brush. Then pour back

developer and rock till requisite density is obtained. Or, have

part of developer in tray and incline dish, so that it will cover

only the shaded parts and work them with brush, occasionally

letting developer flow over all the plate. In this way clouds

may be saved. 'Warming a particular spot iu negative with
firrger, changing fingers as one gets cold, will help to bring.

out detail.

Drying negatives in a strong light will prevent their losing'

density, but beware of attempting to dry thern in direct sun-

shine as the heat might cause the fihn to flow from the glass.

If an exceedingly interrse negative is needed, as for copy of
black arrd white subjects, printed matter, etc., use two or three

times the qnantity of No. 1 and a verv little I\o. 2, adding latter
little by little, if image after two or three minutes does not come

out fast enough. There is no danger of carrying developrnent

too far; for such negatives it should be carried on till it is an

intense black all over, and fix in acid fixer.

Great contrast is not needed in landscapes. Portraits,
slighter contrast arrd fuller exposure. It is safe generally,

where exposure is not known to be correct to use norrnzrl

quantity of No. 1 and add I{o. 2 gradually.
)

,' ,. --
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If failures happen-and they have an exasperating way of

.coming when least expected-try to finrl out rvltere and lvhen F

ihey occurred and the reason, and remedy it. Do not blame the

developing formula. Many are continually doing that; taking

up one new formula after another, and repeating failure after

failure.
t( The fault, dear Brutus, is not in our stars, '

Something has been overlooked, sornething done wrong;

remedy it.
In summer use an acid fixing bath with chrome alum or

bisulphite soda.

Do not keep using the same fixing bath over and over. One !
of the cheapest chemicals used is hypo, and it will produce the

best results when used fresh.

Irr using hydrochinon, development is hastened by pouring I
off developer and then after a few rnoments replacing it.

Abeautifu1stnoothsurfacecanbegiventonegatives,after
theyaredried,bycleaningthemwithasoftragdippedin
a).cohol, arrd rubbing thern when the spirit has evaporated.

Yery little brornide is required with either pyro. or ferrou* 
',

oxalate, much more with hydrochinon and amidol.

With both amidol and metol, brornide acts as a preverrtive j

of fog as well as a restrainer.

IMhen one is on a journey and has oecasion to develop ;

plates, they can be washed sufficiently by letting water from a {
faucet flow over them, and swabbing with cotton. Then lay
the plate face down in a bowl (not flat) of water for an hour'

Then swab again under tap, and dr;'. lI
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The intensification of a negative is not alwa,vs attended

rvith success, Frecprently the cause of the failure is in not

-washing it thoroughly after fixation, as all the lt)'po must be

rernoved from the tilm. It is possible to redevelop a negative

and, in that walr make it more intense. To do this well it ie

best to take a negative immediate\' aftel its final rvashing, and,

while the film is soft, soak it for several rninutes in a strong

,solution of common salt. Then transfer it to a solntion of

Richloride mercury 50 grains

W'ater 5 ozs.

T|e tray should be rocked as in developing, and the

negative will gradually bleach, the image disappearing and again

reappearine. 
-We then waslr. the negative in several changes of

u-rrter, finally swab with fine cotton wool uuder the tap, and

redevelop it in a strong light, clear sunshine if possible. The

best developer for this purpose is, we think, hydrochinon. In
this the negative will gain all the densitv required, after which

it sirnpry requires to be _r:::::::",u dried.

Sornetimes one has a negative, part of rvhich is very dense, and.

part verv thin. This will occur in landscapes where one part is

all in sunshine, brilliantly lighted, and balance in shadow,

or in drop-shutter views of water reflecting a strong light, and

foliage. To bring ont details in the foliage, the rvater is over

dense.

To print this so as to make the picture harmonious, hold

the negative towards the light, and on a paPer held againsb it,
trace with pencil the clividirrg line betweetr the dense and thinI

\, .';r. l: .","
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portiols. Cut the paper carefullv on this line, and t[en trace

the line on a sheet of thicker white paper, as long as the printing

frarne, saving the part which covers the thin part of negative'

Fasten this to front of frarne, so that it shall exactly cover the

thin part of negative, and on it place another sheet of white

tissue, rvith one edEe cut like the other, and allow this edge to

project from one-eighth to one-cluarter inch bevond the thicker

paper. C)ver all lay a sheet of white tissue entirely covering

front of fratne. Then print in sunlight till the dense parts

of negative arc printed nearly deep enough for the finished

print.
Then rernove all the paper and print in the shade tiJI the

thinner portions are of tbe right depth. During the sunlight

printing, the position of the frarne should be slightly changed

occasionally, with respect to the light, to prevent the formation

of a tlistinct line in the print rvhere it is covered by the edge

of the tirickest paper.

If this is 
, 
intelligently done, the print will be found to

be very greatly irnproved.

This rnay also be accornlllisheo by working on the bacl< of

the negative, using opaque, thinned if necessary, and. other

colors, prnssian blue, sepia, or india-ink. In order to allow the

colors to flow evenly on the back of the negative the glass

should be czr,refully cleaned, using 1i|st arnmonia and then

alcohol. The color sltoulcl be applied rvith a brush to those

parts of the nesative wlrich print too quickly. Thus, the high

lights, which are the nrost intense portions of the negative, are

rnoclified or reduce,i by this increase in the density of the thinner

portions or shadows.

a

1i

{
i:il

{

'. '.. ,:. '' i";. ii.
, -1'.,:'". ,.i':tx.i :



a

.fi
.l

GENERAL HINTS. L7T

PRINTING X'ANCIES.

Small landscapes, or bits of landscape frotn a large negative,

small portraits, and very small prints generally, can be made

very pretty by printing in the following rnanner:

Suppose you wish a small oval picture, say two inches long by

an inch and a quarter wide. Cut an oval of those dimensions

from black paper,'and paste this on the center of a piece of clearr

glass the size of the paper on which the print is to be rnade.

Lav this glass in printing frame, with the paper on the upper

side, antl on this put your printing paper just the same as if
printing frotn a negative. Expose in sunlight till the paper

prints to a rich brown or almost black. On taking it out the

oval in the center will be found to be still clear white. Now

put the negative in frame, and lay on it this paper, so that the

r,vhite oval wiII cover the part of negative you lvish for your

picture, and print as nsual. Tone and finish, and you will have

a pretty picture with a broad border, like a mat, of rich brown

around it. Other shapes besides ovals will suggest themselves,

stars or squares or circles. '

In a sirnilar way very neat porLraits can be printed by usirlg

what we call a reversed vignetter for printing jn the backgrouncl.

Prepare such a vignetter in this way I cut out a small oval of

opaque paper, and then half a dozen or more of same shape frorn

white tissue paper, each one being a trifle larger than the other.

Lay the largest one on a sheet of tissue paper, large enough to

cover front of frame, and on this the next larger, with a touch of

paste in the center, and so on, till the opaclue oval is added last.

This will be )'our reversed vignetter, which should be fasterred

to front of printing frarne, and the print paper, laid on a piece of

*
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glass, should be exposed in this to sunlight, keeping the frame

directlv facing the sun. 'When printed sufficiently, remove the

vignetter, replace it with an ordinary vignetter, and place the

negative in frame so that the portrait will be directly under the

central, thinnest portion of vignetter, and then lay on negative

the print paper, taking care to have its white center on the

portrait,
Print to proper depth, and ybo will have a very effectite

print, with its background blending gradually to a rich brown.

GROUND GLASS IN I'R,INTING.

It will pay to have two or three pieces of fine ground. glass to

fit each size of printing frame. They will be found very handy

for helping out in printing from negatives that need restraining

in some parts, or for making passable vignettes.

Suppose you have a negative in which the sky isl'ery thin,
which would cause it to print dark without the required

contrast. L,a\ the negative in the printing frame, filrn side

down, and upon this the ground glass, ground side up. Then by

holding the frarne to the light, work on the ground glass with a

pencil, either blue or biack, over the parts of negative which are

too thin. Then take out the two glasses and replace in frame

fc,r printing, with ground glass side down and film of negative

ilp.
If some portions of negative are too dense, the ground glass

over them can be touched with thin gum water, applied with a
fine brush, which will have the effect of rnaking the ground
glass where it is applied transparent.

,-lJ;.r***;,
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CLOUDS.
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In printing in clouds from a cloud negative, care must be

taken to see that the clouds are apnropriate to the picture, alss

that the clouds are less distinm than the prorninent part of the
view. Otherwise, it would be too evident that the printing had

been done from another negative, as'the more distant clouds,
naturally are less distinct than the foreground, .and too fine
details in them would rnar the harmony

Where clouds are in view at monrent of exposure, remove the
,l.ens cap by an upward motion, replacing it fronr above, in order
to give the shortest exposure to them. If a shutter is used, and

the exposure is sufficiently long, the slide of plate-holder should
be held in front of the upper part of lens during part of the
time, thereby lessening the cloud exposure and giving ample
.exposure for the balance of the view.

HAND CAMERA PR,INTS.

It is not unusual to see hand camera prints which are dark in
the corners, caused by thinness in the corresponding parts of the
negative, because the lens does not entirely cover the plate. fn
printing from such negatives, paste bits'of tissue paper, with
irregular edges, across the corners of the franre, so that they will
,cover the thin corners of the negative, and print in the shade.

Other negatives uray be very dense in the high lights; cover the
entire frame, in such cases, with tissue, cutting it away directly
over the dense parts. Or, if there are thin portions which
need restraining in printing, cover the frame with tissue, with
an extra tissue over the thin parts.

In all these cases, the position of printing frame should be

tr
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altered frequently to prevent the formation of sharp lines where
the rregative is shielded from the light.

1VIOUNTING PRINTS.

Lay long side of print orr mount first. It is easier in that way
to make it parallel rvith the edge, and square on the mount.
, Stand the print on edge to dry. This allows it to dry equally
on both sides and lessens the liability to curl.

DOUBLE NEGATIVES FOR VARIOUS YINWS.

There are many views which require for certain well lighted,
portions a very short drop-shutter exposrlre, while other parts,

need time. Such are views with clouds, distant mountains and,

great distance generally, waterfalls with dark rocks or foliage,"

and many snow scenes rvhere some detail is wanted. in shaded"

portions. In all these, the clouds, dietance or water, can be taken

with the shortest exposure, and, irnmediately after, without
allowing the camera to be moved, making a time €xposrr€ orr:

another plate.

Stop out with opaque from the first negative all the under-
exposed parts, and from the other the clouds, water or distance.

If the stopping out is neatly dbne, one negative can be printed
after the other, care being taken that the paper registers the'
sarne on both, which can be done by holding the printing'
frame toward the light, so that it can be seen exactly where
the paper is to cover the second negative.

YIGNETTING NEGATIYI' ON ITS BACK.

Take asphaltum varnish, and paint with it all the back of
negative, except the head, or part to be vignetted. If {r-

;
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portrait, leave a. small margin unpainted around. the head.
Dip finger in turpentine, and soften out the edge of varnish
nearest figure.

After a few trials you will be able to do this so that the
shades will blend perfectly. AII the varnish can be rernoved
a,t any time with turpentine or kerosene.

This vignetting may also be done with opaque, but the
,blending will be a little nore difficult than with asphalt.

In using the opaque, after the back of the negative has

been covered with it, the central portion can be rubbed out
\il'ith finger moistened with lrater, and the edges thinned off
with a moistened brush.

Also, glass vignetters can be easily and quickly made, of
a,ny size or shape, with opaque, in the above manner, to fasten
to front of printing frame.

Always in vignetting from small plates, surround opening

'in vignetter, between that and negative, with cotton wool. This
v'ill cut off the edges of plate, which otherwise might show,
,espeeially if vignetting is done on a large sheet of paper.

NEW NEGATIVES FROM VERY DENSE NEGATIYES WITH

SHARP CONTRASTS.

Make a transparency close to gas light; over, exposed, to let
light get through intense parts. Develop in a developer
'weak in No. 1 and well restrained.

Take this transparency, which is thin, but rvith full details,

and make a new negative at more than ordinary distance from
the light. It will make a very much irnproved negative, without
.the strong contrasts. fn case of a thin negative, reverse this process.

t
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ON GLASS SO THAT THEY WILL EAYE A

HIGH POLISH.

Get a piece of glass the right size, free from bubbles, and

after thoroughly cleaning it, flow over it dammar varnish.
This will harden sufficiently in several hours or it may stand.

over night, and should be kept in some place free frorn dust.

\Yhen the varnish is sticky and nearly hard, lay the unmounted,

photograph upon it, face down, and rub it with sonle pressure,

to exclude all air bubbles and make it adhere to the varnish-
Then it can be laid one side and allowed to harden; after
which, the back of the paper is moistenetl with water and.

rubbed with the finger until aII of the paper comes off, leav-
ing simply the fllm of the photograph adhering to the
glass. 'When it is quite dry, brush oft carefully any little,
pieces of paper or dust, and varnish, using any good negative
varnish.

SENSITIZING- ALBUMEN PAPER.

Do not inragine that because there'i, u present sort of craze

for aristotype papers that albumen paper has passed away.

Boy the albumen paper in any quantity desired. It will
keep in a dark, dry place.

'When 
ready to sensitize, eut your large sheete into quartersr"

or any other size that can be cut without waste into the size
required for nse. The smail sheets are more convenient to.

handle, and they allow the use of a smaller tray and consequently
a less amount of silver solution. Before sensitizing (which is
done at night by gas tight) lay your sheets of albumen paper,
prepared side down, on one or two sheets of clean, white paper'

t
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placed on a drawing board or table. Cover them with several

thicknesses of ne\,vspaper, which should lap over the albumen

paper on every side, and on these lay a sheet of blotting paper

soaked in water, or a clean, wet towel, with the rvater wrung out
of it. This should remain on the paper about twenty rninutes,

rendering it somewhat linrp and in the best condition to take the

sensitizing.

Lay paper albumen side down, holding it by opposite corners,

on the solution. The corners may turn up at first, but they can

be pressed down by laying on them light sticks at first. Bubbles

may be seen underneath and they should be rernoved by raising

alternately the two ends and touching them off with an ivory
paper cutter, or smoothly rounded stick.

The paper should be floated about a minute and a cluarter,

in cold weather a little longer. Arrange a glass tube or stirring
rod at one end, held in place by strips of paper pasted to ont-

side of tray to draw paper over in removing it from tray. Hang
up by clips in your dark room to dry.

Prepare only what paper you rvish to use the following day.

Trim and save clippings. Furne it in the morning. Furning

box should have a door that fits tight, so all the ammonia

vapor will stay in box. Pour back solution into bottle, and

strengthen it next tirne. If it gets discolored, clear in sun

shine.

, DIF'tr'ERENT PAPEB,S F'OR DIF'X'ERENT NEGATIVES.

Plain papers and platinotypes are better for negatives

showing strong corrtrasts; aristotype paper is suitable where

there are no strorrg contrasts

*"
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: KEEP NEGATIVI] 1VASIIING BOXES CLEAN.

It is necessary that the boxes or tra;'s or troughs in which
plates are washed should be kept clean. Especially is this the

case where these boxes are rnade of tin, iron or zitc. Both tin
and irorr are nnsafe to use as they rust easily, unless they are

occasionaliv painted with aspha)turn. After long use there

accumulates in the bottom of washing boxes a slimy paste,

which, if it is not discovered and cleaned off, may ruin a batch of
plates. W'e not infrequently hear of negatives that corne from
the final washing covered with srnall blisters the size of a pin
head, and when such a thing happens one is apt to ascribe it to a
defect in tire plate.

Such an experience occurred with the writer, the blisters

appearing on ^ 
,Jozen plates that were developed, fixed and

rvashed at one time. As there were several different makes of
plates used, it seemed clear that the trouble was not in the plate.

Trying other plates in fresh trays containing fresh developer and

fixing solution, with the sarne results, located the trouble in the

washing box, and an examination of that showed the slirne

that had been accumulating for a Jrear or more. The box was

thoroughly cleaned, and painted inside and out with asphaltum,

and no more blisters appeared on the plates. Also, a hole was

made in the bottom of the box and a srnall tin tube soldered over

this, so that there could be a constant draining frorn the bottom

of the box into the sink.

PANORAMIC PICTUR,ES.

To make a panoramic picture on two 5 x 8 plates, so that von
will have one print, say 4| inches wide by 10 or 11 inches long,

f,r
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use a long focus, rapid rectilinear lens, with shutter, and have
two plates in a holder of same speed, so that two exposures can
be made exactly tlie sarne. Adjust carnera so that it will turn
;smoothly on tripod. Select some prominent object for center of
lricture, and focus so that this will be 2$ inches to right of center
on ground glass. Make exposurel then remove holder and turn
carnera to right till above central object is 2f inohes to left of
center of ground glass, and expose. Develop both at once in
-a large tra,y to get both negatives of same density.

Norv for printing. You carr print on two sheets, and after
toning, cut through the eenter of object, and urorrnt on one card,
joining them as neatlrr as possible; but this will not make as

neat a job as to print both on same sheet of paper, say 5 x 11
,(half of a 10 x 12). To do this use a large frame, say 9 or
11 x 14, with a la,rge glass in it to support negative. First print
from one negative, having the above central object come in center
of paper. on back of first negative block out with opaque all
of the negative, from a straight line cutting the central object in
halves, to the nearest end of negative, rvhicir is 1f inches frorn
object. Then iay frame in bottorn of a tleep box, with tissue
paper over front, so that light will fall upon it perpendicularly,
and print till tone is right. Then block out other negative in the
same wuy, frorn same line. Put this negative in frarne, and by
holding it up to light, adjust the paper to it so that the half of
tlre central object in first print will come right against the other
half on the second negative, and. print as before. of course, in
Printing these two, all of the paper outside of negative mnst be
,slrielded from light by opaque paper or card placed against it.
See that the second print is exactly the same tone as the first.

b
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It rnay be that there will be a very narro\ry white streak at the.
center where the two negatives join. This can be reruoved by
scraping away about tt inch of the opaque on back, and exposing
to light a short time in frame, covering all but a very ndrrow
strip with card. board. Let light through this a short time and
watch carefully till tone is right.

COPYING.

Many have trouble in getting good copies of various printsr.
such as photographs, engravings, photogravures, and black and
white line work. The difliculty is mainly to get the correcb
exposure. If one iras several photographs of different sizes to"
coplr all the copies to be of the sarne size, as for lantern slides".
it must be remembered that the exposures must have a certain
relation to the sizes of the pictures I because, to produce negatives
all of the same size, the canlera must be placed at different distances
from the object, and the distance of the lens frorn the objecb
governs the exposure, as we have seen in the law of conjugate-
foci. (ChapterConcerning Lenses).

Then, too, the color of the print will affect the exposure. (see"

page 59).

rt is not, however, entirely in the exposure that failures oceur.
An uneven illumination always makes trouble, causing part of

. the negative to appear under exposed. This is frequently the-

case in copying black and white, such as a page of printedr
rrratter or writing. If the work is done near a window the
portion nearest the window will receive the strongest Jight, which,
will show in the resultant negative.

The best plan is to use for such work a good north light and

j:l

d



i;

,l

GENFRAL HINTS. 18r

notice particularly that all parts of the object are evenly

illuminated. Slow plates should be used for copying black and

white line work. For a developer we prefer either hydrochinon

or amidol. The developrnent should be slow, and should be"

continued. until the whites of the drawing or print appear in the

negative to be jet black, and the black lines clear glass. If'
over-developed, this clear glass rvill be clouded. Such negatives

should be fixed in an acirl fixing bath.

Those who have much copying to do will find their work

greatly simplified by using an exposure meter.

Copying, especially from black and white work, can be donei

by gas light, with qnick plates and long exposure, or by placing

two kerosene lamps (one on each side) near the object, shielding

their light from the lens.

IN PHOTOGRAPIIING 1VIACHINERY

Use quick plates with small stop, have the carnera level, or
rather the plate vertical, and expose for least lighted portions

to get full details. If polished surfaces are too bright and'

reflect too much light, smear thern with a dirty piece of
greasy waste. If parts of machirte do not seem to be weII

enough lighted, use reflecting screens of white cloth. A sheet

of paper laid on the floor where it will not be in the view will'

help to tight the rnachine.
'When the negative is finished, dried and proved, block out on

the {ilm side with opaque all the background, but not the

foreground. This is a delicate operation, and the color rnust

be laid on next the machinery with a fine pointed brush. If'
tlrere are straight lines, the blocking out rnay be done along,

t\
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them with a smooth drawing pen and .rler, ffiling in all
.outside this line with brush.

F'OR ARCIII'TECTURAL YIEWS

a fine lens must be used, and camera should have rising
front and double swing. where the buildi"; ;;;fi'rru
streets narrow a wide angle lens is necessary, and the view
should be taken frorn an elevation. The iight sho*ld fall on
the building obliquely, at a time of the day when the shadows
are not too deep, not in the middle of the day. rn this class
of work details are desired, and as small a diaphragm should
be used, as will give a good illuminatiorr on the ground
glass.

rt is rarely advisabre to photograph a white b'ilding, or a
white boat with the sun shining directly on it. ?ake it when
the sun is behind a cloud. rf it is a white house in the country,
with trees near it, which are also to be a part of the view, the
brilliantly lighted house wo'ld need the quickest speed of shut-
ter, while the trees wo*ld be greatly under tirned.

ORTIIOCHROMATIC PLATES.

rn a yellow light, as towards sunset, when an ordinary
plate may be too slow for good work, an ortho plate of same
'sensitiveness will make a fine negative. The yellowness of the
light then acts as a screen.

l' winter, when the right is rluil, ortho prates with a screen
will make fine negatives, when it wourd be impossible with
ordirraryplatestogetanythingbutaflatnegative.

The screens can be rnade of thin, clear gelatine, stained with

I
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t

an aniline dye. Screens are needed in copying oil paintines, not'

always for flowers. In portraiture, ortho plates are fine. Screerl

may be omitted, and light tinted by letting it come though

yellow tissue or thin yellow fabric. . No screen is needed for

flash lights, as the light is slightly yellow.

An Engtish photographer, who has been verY suecessful in

rendering color values in his pictrrres, giving them an

atmosphere, and overcoming the danger of halation, uses in his

lens two colored screens, one of green behind the front, and one

of yellow in front of the back, lens. The use of a yellow screen

alone prolongs exposure, but the addition of the green shortened

the time to one-tenth of what the yellow alone rvouid require.

ANOTHER WORD ABOUT PRINTING.

It is not unusual for amateurs to have trouble with their

printing. Sometimes it may seelll irnpossible to get a good,

clear, plucky print from a negative, and one is very apt to suspect.

that the paper is poor, when the trouble ahnost invariably is in
the negative itself. A good negative will rnake a good print on

almost any paper, while the very best paper that ever was made

will not bring a good print from a poor negative.

Every amateur will have frequently (and the rnore experience

]re has the more he will get such) a negative that is technicall,y a

very fine one, that always prints well; such negatives are the

result, more than anything else, of a correct exposurel that is,

one that was exposed exactly the right time I such exposures are

not very likely to be spoiied, in development unless one is very

careless, because, having been correctly timed, they seem to'

develop themselves naturally.

.. - 1, :1.1,
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So when you have trouble with a lot of prints, sorne or all of
them coming out weak or poor, you can ascertain at once where t

' the trouble lies by testing some of the sensitized paper on which

Jou have been making your prints, with one of your favorite
negatives that always prints well; if that makes a good print on

your paper, the trouble with the others evidently must be sought
for in the negatives thenrselves. It will probably be found that
€very negative producing poor prints was either under or over-

developed or under or over exposed.

e
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CHAPTER XXYI.

RESIDUES.

T\ YERY amateur who does considerable developing and
TJu printing should save the clippings from paper or prints.
(before toning), which contain silver, and the cotton brushes

used for sensitizing plain paper; the first two waters used for
washing silver prints; old fixing bathsl and touing baths.

The clippings from silver paper, with the old brushes referred

to, and untoned proofs, should be carefully bnrned from tirne to
time, as a sufficient quantitv accumulates, on a clean shovel, or

in an iron pan, or in a clean grate, and the ashes saved. These

ashes contain silver which can be extracted in several ways.

The following is one of the simplest ways for the reduction of
the ashes. It may be done in a stove using coal, or a furnace, or
a small forge. Cornmon sand crucibles are used, either eight or
sixteen ounces in size, the latter being about as large as one can

"conveniently handle with coal tongs. Make a mixture in the

following proportions, and stir well to nrake the rnass uniform:

;tff:T:',3ullii*,0,
Borax glass, powdered, * lb.

Saltpetre, 7$ ozs.

The borax glass can be bought, or can be made from borax, as
ihereafter described

:rllr,r . ;r.,-,:i:si- :,
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Nearly fill a sand crucible with above, and in a coal fire let it
heat graduall;'. 'When it gets well heated, set the crucible lower

down in the coals, and heap coals about it up to the top. Havc 
i

a good draft to the stove or furnace. As it gets to a white heat,

the mass will begin to melt and boil, and settle down in the bot-

tom of the crucible. The asires which may adhere to the sicles

should be polied down into the boiling lnass with a clean poker,

and more ashes, mixed as above, catt be added with a long handled

iron spoon in small quantities. Keep doing this till the melted

liquid ceases to boil. Then the crucible can be removed and

allowed to cool. On breal<ing up the crucible, a button of pure

silver will be found at the bottorn.

, Another way of reducing tlte ashes is by the

LEAD PROOI]SS.

.{
Make a rnixture as follows: '.!

Ashes, 2 ozs. ?

Bicarbonate soda, 7t ozs., or a heaping table-spoonful

Powdered borax giass, level table-spoonful.

I-,itharge (red-lead or oxide of lead), 712 ozs., or a level table-
spoonful.

Wheat flour, tea-spoonful.

Fine sand, tea-spoonful.

These are to be fused in a crucible, as described before.

Under the influence of heat, litharge is reduced to metallic l

lead bv the reducing action of the flour. As lead is heavy, it goes .$

to the bottorn of the crucible, and picl<s up the silver on its way

down. That is practically what is done. The soda, borax, sand

(silica) and part of the litharge unite to forrn a thin slag. 'When 
r
il
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the fusing is cornplete, the crucible can either be removed and

allorvecl to cool and then broken, or its contents can be poured

into a mould. The lead button will go to the bottom and the

slag remain on top. When co1d, turn the mould over and the

lead button will easily separate from the slag. I{atnrner it into
a cubical shape on an anvil, and then it is ready for the cupel.

Cupellation is done in a rnuffle. This is a fire clay box, in
shape something like a half cylinder, closed at one end, with a

flat bottorn, and heated below. No flarne passes through it. In
the mutile is placed a little cup nrade of bone ash, called a cupel.

The piece of lead is placed ip this cupel, and when the lead melts,

part of it is absorbed by the cupel ancl part goes off in fumes.

When all the lead is gone, a button of pure silver remains.

For cupellation a special furnase is required, no ordinar;' fi1s

will give the necessary heat. Therefore, it rvill bc better to sepa -

rate the silver from tire lead by the wet process, which is a$

follows:
Ilamrner or roll the lead button out thin, and then dissolve it

in nitric acid. Dilute three ounces of strong nitric acid with
three ounces of water, put the lead in a-good sized beaker or a

bottle and pour on the acid. Stand it on the back of a stove, or on

a stearn radiator if rnore convenient, or in a sand bath on a stove,

and let it stay until the lead is all dissolved. Possibly, more acid

rnay have to be added. lYhen it is all dissolved, take about t o4.

strong sulphuric acid and add it slowly and carefully to about 3ozs.

water. It will get pretty hot. Add this diiute sulphuric acid to
the learl solution and stir it with a giass rod. Add water nntil.you

lrave about 20 ozs. White snlphate of lead will precipitate. Let
it stand for a few hour$ or over night, and then filter into :r

*
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bealier or a wide mouth bottle. Now get some strips of sl-reet

col)per or pieces of heavy copper wire, clean thern with sand-

paper ancl stick thern into the silver solution. Let it stand

over. night, and all the silver will be separated as a fine gra) [

powder.

Take out the copper, wash the silver thoroughly by lilling the

bottle with water, and ponr off the water after the silver has

settled. Do this six or eight tirnes, pour it all into a paper tilter
and let it drain. The precipitate is pure silver.

ITORAX GI,ASS.

This can be made by fusing borax in a cmcible, or in an oltl
unused and rather deep frying pan. Fill either crucible or pan

half full of borax and heat carefnlly. It will probably swell u1>

to the top and lnay rrur over, but when all the water is driven olt,
it will melt down to a small quantity. Keep adding more borax

in small amonnts, and when all is rlelted, pour it out on a sheet

of tin or an iron plate, and pulverize in a mortar. In large pieces,

this looks like glass I hence its narne, borax glass.

OLD FIXING I-}ATHS

should be kept in a jar, and when this is full, place it in a window
or out of doors and add to it sulphuret of potassium (liver sul-

phur). A precipitate of black sulphide silver is thrown down.

Syphon off the supernatant u'ater, scrape off this powder, and

,keep by itself. When a suflicient quantity is accunrulated, the
powder should be thoroughly wasired and placed in a cmcible,
and expt.rser-l to a white heat. The sulphur will be expellod, onJ t

l)ure metallic silver be fourrd at bottorn of crucible.

a
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SILYER PRINT WASHINGS.

' The first two wash waters of silver prints should also be kept
in a jar by thernselves.

The addition of common salt in small quantities, or till it
ceases to cause a precipitate, will throwdown white chloride silver.'when enough of this has been collected, it should be washed, and
placed in a porcelain dish. over the chloride lay a piece of zinc
and add enough water to cover it. Add a few drops of sulphuric
acid, and set it on a shelf for a few days. A gra,vish, black
p'wder will be precipitated which can be converted into metallic
silver by heating in a crucible. or, it rnay be co'verted directly
into nitrate of silver crystals by the addition of nitric acid, heat_
ing in a porcelain dish set in a basin of hot water to evaporate the
excess nitrio acid, then dissolving residue in water, and evapo-
rating till nitrate silver crystals are formed.

TO BECOYER GOLD X'ROM TONING BATII WASTES.

To the old toning baths add a strong sol*tio'of sulphate iron,
acidified with sulphuric acid. A little muriatic acid should
also be used to throw down the silver as a chloride.

rn adding the sulphate iron sol'tion, clo so graduaily, and stir
all the time with a glass rod till all precipitation of gold ceases.
rt sho'ld then be placed to one side and allowed to settle. Then
the liquid can be deca'ted. or syphoned off, and the residue dried.
when dry, subject to white heat i^ a sand crucible, mixing with
it eq.a1 weights of nitre and borax. A b.tton of gold and silver
will be fou'd when the erucible is cord. rf the gold is in exeess,
which is likely, add about twice the weight of button of pure
silver, melt in crucible, and pour the molten metal into water in

', ,*'lX- lrr,r,*irr,'
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a cup. This will granulate the metal, and the silver can then be

dissolved by adding to the metallic grains nitric acid' converting

it into nitrate of silver. The gold remains, and' it can be dis'

solved in a solution of three parts nitric acid and five parts

muriatic acid. This should be done preferably in a test tube,

rvhich can be set, aside in a warm place. The resulting solution

is chioricle gold. Evaporate this nearly to dryness, by heat, to

remove rnost of the excess of licluid; dilute with distilled water,

antl keep in a clark, covered bottle, for a chloricle gold solution for

toning. If the allove grains of gold were carefully weighed

before dissolving, enough water can be added to rnake each ottttcre

of the solution contaiu two grains of the golcl chloride, whiclr'

will be a convenient strength for use in toning bath.

These are all very interesting processes, and they are not dilti-

cult for those who have the proper conveniences. In large

photograpltic establishrnents the various wastes are saved a'ntI

sent to silver refiners for reduction.
'When one takes into consideration the time requireC to rerluce"

clippings to ashes, and to rnelt the ashes and chenricalsl esti-

mates the value of the coal consumed. in the heating,the chemi'

cals used., and. the crucible destroyed; the resulting silver will'

be found to cost more than it is actually worth. This need not,

however, deter the amateur from making the experiment, because

of the satisfaction he will have in being able to produce silver

from ashes, and each little button of silver will seem worth its'

weight in gold.

The clippings from aristotype paper do not produce as much

silver as those frorn albumen and piain paper, and should not be'

mixed with the latter.
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To the amatenr, rvho wishes to reduce his owll waste as a

source of profit, we think the print washings and old fixing baths

are the only wastes worth savinE. \Yith these the chemicals used

in the reduction are inexpensive, and. small, cheap crucibles can

be used. Especially rich and valuable are the first trvo wash

waters from plain silver prints, as can be easily seen jn the verl'

nrilky appearance of the water. The use of plain silver paper for

portraiture and. Iandscapes is growing rapidly as photographers

learn its rnany excellencies, and how simple a matter it is to pre-

pare it, and a very large percentage of the silver ttsed in sensitiz.

ing this paper can be easily and profitably recorered

s
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OHAPTER XXVII.

FORMULAS.

JN atl fonnulas giverr for solid rlteasure we use avordul-'ois
Tr weight, by rvhich drugs and chernicals ale usually sokl. When

an ounce is mentioned, soiid rneasure , \Me mean 43712 grains-

It would be well if all followed this rule. or anv one mle, as it
would lead to less confusion.

In formulas of Seed, Oramer arrd Blair, by one ounce is meant

480 grainsl while Carbutt, Eastman, and sonre others use an

ounce of 437* grains.

T.

A REI,IABLI] HYDROCHINON DEVELOPER IN ONE SOLUTION.

Sulphite soda erystals, - 500 grains,

Plrosphate soda gt'anular, 240 ((

Carbonate soda cr;'stals, 500 ((

Water to rnake 16 ounces.

Dissoll e and filter', and add hydrochinon, 100 grains.
'W'hen dissolved, filter once rlore. For instantaneous expo$-

ures, use full strength. For long exposures add from one to two

ounces water to each three ounces of developer.

9.
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r
IIYDR,OCHINON DEVELOPER, IN TWO SOLUTIONS.

lio. 1.

Sulphite soda crystals, ' 500 grains,

Water to rnake 8 ounces,

I)issolve and {ilter, artd add hydrochinon,, 100 Erains.

Filter again wlten dissolved

' No2.
Carbonate soda cr;'stals, - 500 grains,

C Phospha,te soda glarttrlar, 120 ((

'W'ater to make 8 ounces'

\Vhen dissoh'ed, filter.

h This is the same as the first fbnnula, bnt put up in two solu'

tions. It rvill keep fresh for at least a year in the dark room. It l

is more convenient to have it in this form, allowing the use of,

. Inore or less of No. 1 as desired.

Use equal parts, reducirrg with water as before.

I II.

ANOTIIER GOOD HYDROCHINON DEVELOPER.

Suiphite so,Ja crystals, 4f)0 grains.

Oarbonate soda, tc 400 grains.
ft W-ater to make 8 ounces.

Dissolve and filter, and add

H,ydrochinon, 60 grains

I For use take two ounces solution and add two ounces water.
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IY.
tSTII,L ANOTHER GOOD IIYDITOCHINON DEVELOI'ER IN T\ry'O SOLUTION8.

I{o. 1.

Sulphite suda crystals, 400 grains.
'W'ater to make 4 ounces.
-Wlren 

dissolved and filtered, add.

Hydrochinon, O0 grains,

No.2.
C'larbonate potassiunr, 200 grai ns.

Water to rnake 4 ounces.

Filter when dissolved il
For use take one ounce each of Nos. 1 and 2, and two ounces

rvater. This is especially good for tirned exposures.
'We 

use it generally for copying. t
All of these h.vclrochirion developers can be rrsed repeatedly as

long as they rentaiu clear. After use they shorrld be filtered into
a separate clean bottle.

This old solution will not keep fresh in a partly filled bottle,
as it is aflecterl by the air. It shouid therefore be kept in a
tightJ"v corked bottle, which it will entirel.y fill. This should be
observed always in preserving mixed developiug solutions.

*l
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Y.
'{IYDROCHINON DEYELOPER X'OR INSTANTANEOUS EXPOSURES.

Sulphite soda crystals, 200 grains.

Carbonate soda cr.vstals, 480 grains.

Water to make 8 ounees.

. Dissolve and filter, and add

Ilydrochinon, 50 grains

-F or ordirlary exposures use an old developer.

\rI.

,lIYDROCHINON DEYELOPI]R! T'O.B LANTEIiN SLIDES AND TRANs.

PARENCIES.

I{o. 1.

Sulphite soda crvstals, 500 grains.
' I 

]Mater to rnake 8 onnces.

Dissolve and filter, and add

IJydrochinon, 125 grains.

I{o. 2.

Carbonate potassium, 300 grains.
'Water to rnake 8 ounces.

Filter when dissolved

For use talie one ollne,e each of Nos. 1 and 2. and from one to
'two ounces water.

-While this developer is rnost excellent for lantern slides it is

also equally good for bromides and photo-chloride prints. ft is
aiso an excellent developer for dry plates generall.y.

It can be used repeatedlv as lonE as it remains clear.

x
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VII.

ITYDR,OCHINON DEVELOPER. 
'I

f''OR IINDER-IIXPOSED TNSTANTI.NEOUS EXPOSUIiI{IS. ',;:

1To. 1

Sulphite soda crystals, 200 grains. r

Water to rnake 8 ounces.

Dissolve and filter, and add

Hydrochinon, 50 grains. l

\I^o,No. 2.

Carbonate potassium, 50 grains. {Caustic soda (sticks) 20 grains.
' 'Water to make 1 ounce. 

;

For nse take two ounces No. 1 and one to two drams lrio. }- 4

J

YIII.

ANOTTIER, IIYDROCHINON DEYELOPIIR.

No. 1.

Sulphite soda crystals. 400 grains.

- ' -W'ater 
to make 6 ounces.

Lissolve and filter, and add

Hydrochinon, b0 grains.
Bromide potassium, 1 grain.

No. 2.

Caustic soda (sticks)g0 grains.
W'ater to make b ounces. f
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If desired, an equal weight of caustic potash can be substitu-

I ted for the caustic soda.

For use add to each 4 ollnces of No. 7, 41, drams No. 2.

After use, filter into a separate, clean bottle. This bottle
. shculd be washed clean everJ' time before an old developer is

tiltered into it.
Ifse repeatedly as long as it rernains clear, adding each tinre

30 drops of No. 1 and 6 drops No. 2.

This is an excellent developer for dry plates, and we have

found it to work well; also, with bromide and photo-chloride
paper.

T IX'

EIKONOGEN DEVELOPER.

No. 1.

t 
Sulphite so,ila crystals, 120 grains.
Water to make 8 ounces.

, Dissolve and filter, and add

Eikonogen, 60 grains.

To dissolve thoroughly, the bottle containing above should be

i *ell shaken ever.y few minutes, repeating this several times.

No. 2.

l d Carbonate potassium, 800 grains.
'Water to make 4 ounces.

Filter when dissolvetl.

d For use take three ounces No. 1 and one ounee No. 2.

L.
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, EIKONOGEN DEVX]LOPER, FOR LANTERN ELIDES.

No. 1.

Sulphite soda erystals, 2b0 grains.
' Water to rnake 8 ounces.

Dissolve and filter, and add

Eikonogenr Z0 grains.

No. 2.

Carbonate potassium, 32 grains.
'W-ater to make 1 ounce.

For use take two ounces IYo. L and one dram No. 2.
we have thoroughly tested this, and know it to be exeellent.

XI.
A COMBINDD EIKONOGEN AND IIYDROCHINON DEVELOPER X'OR LAN.

TERN SLIDES.

No. 1.

Eikonogen, 48 grains.
Meta-bisulphite potassium, 48 grains.

Water to rnake 8 ounces
'When entirely dissolved, filter and add

. Ifydrochinon, 48 grains.

No. 2.

Carbonate potassium , Zb\ grains.
Carbonate soda crystals. 250 grains.
Yellow prussiate potash, 250 grains.
'Water to make 8 ounces.

Filter when dissolved.

X.
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For use take one ounce I{o. i, one ounce water, ancl fortv drops

No. 2. The image should make its appearance in about a min-

t ute. If it is slow in corning up, add a half dram of No. 2.

XII.

F'ERROUS-OX:4.LATE DrlvELoPER.

No. 1.

Neutral oxalate potassium, 960 grains.

Bromide potassium, 8 grains,

Hot water to make 8 ounces.

When dissolved and colcl, add oxalic acid till it turns blue lit-

mus PaPer red. Then filter'

? No. 2.

Proto-sulPltate iron, 240 grains.

lvater to make 2 ounces.

SulPhuric acid, 2 droPs'

Filter when dissolved

' For use pour one-half ounce I{o. 2 into two ounoes No. 1.

In this d.eveloper the iron is the main factor, and for good re-

sglts it should be kept fresh, dissolving only the quantitv named

t ' atatime.
T1reoxa1atesolutionshouldbefilteredoccasionallytokeepit'

c'!ear.

I
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XIII. 
\

RAPID DEVELOPER FOR INSTANTANEOUS EXPOSURES.

No. 1. :

Sulphite soda crystals, 450 grains.
'Water to rnake 8 ounces.

Dissolve and filter, and add

, Hydrochinon, 7d grains.

No. 2.

Caustic soda (sticks), 80 grain
W'ater to make 8 ounces.

For use, take eqnal parts Nos. L and Z.

xrv
AMIDOL DEVELOPER.

, 
,TOCK SOLUTION

Sulphite soda crystals, 800 grains.
'Water to rnake 8 ounces.

I)issolve and filter 1

For nse, pour into a four ounce bottle one ounce of the abo'e,
acd ten grains of amidol and three ounces of water. Shake for a
few moments and pour into de'eloping tray. This may be
weakened, if desired, for full exposures, by the adrlition of
another ounce of water. The addition of a few drops of a ten
per cent. solution of bromide potassiurn tends to the production t
of rather brighter negatives when full exposure has been given.

For lantern slides this developer, weakened as above, and rvith

{
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f

the addition of bromide, will be found very successful, giving

an image of good tone. while the high liglrts remain perfectly

free florn stain.

The above is the manufactltrerts formula, which we have fouud
.excellent. Arnidol is a powerful developer, and does not require

as long an exposure as other developing agents. Exposures

should alrvays be made with reference to the developer one intends

to use, and this should be remembered when that developer is to

be anridol. A plate properl;, exposed for a pyro developer would

be much over exposed for amidol, and result in a thin negrtive.

xv.

ITIE'fOI, DEVELOPER.

Coneentrated stock solution:
Metol, 130 grains.
'Water, 6 ounces.

When dissoh'ed, add

Water,.6 ounces.

Sulphite soda crystals, 960 grains. )
When this is dissoh'ed, add

Carbonate soda cr,vstals, 1,200.grains.

Water to make the whole up to 16 ounces.

For portraits, dilute with ecpal bulk of water.

For landscapes, mix one part of stock solution rvith two

lirree parts of water

$
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XYIII.

TONING BATHS_THE BORAX BATH.

Powdered Borax, 1 ounce.

Ifot water 16 ounces.

When dissolved and cold, filter'

For use, take a suflicient quantity of above, adtl an equal

quantity of water, and one grain cirloricle gold and sodium f'l1r

eachdozen 5 x S prints.

This can be used inrmediateh.

, XIX.

ACETATE o}' SODA BATH.

Acetate of soda, 120 grains'

Chloride gold and sodium,6 grains'

Water to tltake 32 ounces'

This should be made iltu ,1"y before rn'antetl for use' It can be

uscd several times, by returning the old solution to a separate'

bottle, adcliDg each subsecluent time about one-half clratn of thc

stock go1tl solntion. (See chapter on Toning)'

There are nurnerous other toning baths, all of which give good

results, but we think the above will be found sufficient for aii

albumen or plain silver prints. It must not be forgotten that a

good negative is the most important factor in securinu gooC

results in toning, and. thorough wtrshing before placing thel

prints in the toning bath.
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xx.

2Q9

A suBsrrrurn tr'oR GRouND eLASS can be nrade b"v dissolv-

ing in two ounces of cornmercial ether g0 grains gurn sandarae

and 20 grains gum rnastic. W'hen these are dissolved, add to

the solution two ounces benzole. This must be kept in a tightly

corked bottle and not opened near a light or fire. To use it,
gently heat the glass to be coated and apply the solution as be-
low. Great care, however, must be taken to avoid letting the
solution flow upon the filrn side of the piate.

t.
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Ilolding the plate by one corner between the thumb and fore-

finger, so that the thumb will hardly touch the top surface of the

glass, pour on the solution in the center, till it covers a third or

more of the plate, tilting it gently each waY. When the solution

has thus spread over the rvhole surface, let it drain back into the

bottle from one corlrer. By standing the glass on eclge, it will
then dry in a few rninutes. The illustrations were designed tcr

show the operation of varnishing a plate (u'hich is not necessary

witir dry plates), but they ansrver as rvell to show the above

process.

XXI.

GUM FOR ADHI'SIVE PAPER.

'Place in a half pint lvide-rnouth bottle

1 ounce alcohol,

5 ounces water,

1 ounce acetic acid,

And pour into this slowlY

2 ounces dextrine.

Place this bottle in a basin of hot water, occasionally shakinE

it, till the dextrine is dissolved

This can be spread on sheets of paper and will dry quickly.

Such paper will be useful for making labels to paste on bottles,o

or small strips to nurnber negatives.

!
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XXII.

ANOTFII'R GUM

-for 
the same purpose can be made by boiling in six ounces of

water

60 grains gum arabic,

60 grains laundry starch,

1 ounce white sugar.
i'

If ordinary mounting cards are coated with this and allowed

to dry, rvet prints will adhere to them by pressing thern with

/ clean sheets of blotting paper to take up the surplus moistnre.

TO PREPARE RURY GLASS.

50 grains sheet gelatine,

1 grain chloride ammonium,
' -W-herr this is cold, add a solution of

J{itrate silver, L0 grairrs, ,

W'ater, 1 dram.

The glass, after being thoroughly cleaned, should be warmed,

a,nd upon this flow enough of the solution,rvarmed to about blood
f heat, to cover the surface. The glass should then be laid on a

level shelf for the solution to set and d."u. -When this is after-
wards exposed to the sunlight, the color will change to an orange

t ruby, suitable for use in a dark-lantern.

' - "'.';;',ti.".*. . '"i" "
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XXIY.

A BLACK VAII,NISI{

'

for coating the inside of lens tubes, plate-holdersr cameras, etc',

can be made bY dissolving

300 grains gurn sandarac,

20 grains gum camPhor,

in 2 ounces alcohol,

:k' APPIY witbAnd a<lding a sufficient quantity of larnp blac

a {ine brush.

xxY.

TO INTENSIFY NEGATIVES.

No. 1. :

Bichtoride mercrlrY, 240 grains,

Chloride amuroniurn, 240 graint.

Distilled water, 2ti ounces.

No. 2.

Chloride ammonium, 480 grains'
'W'ater, 20 ounces.

I{o. 3.

Sulphite soda crystals, 480 grains'

Water, 70 oz.

The negative to be intensified, iould be soaked in cold water

for fifteen minutes, and then, after pouring oft the water"

I
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t

t

flow over it sufficient of No. 1 to cover it, and allow the fiIm
to either partially or entirely u'hiten; the longer this is allowed to
act, the rnore intense will be the result. 'When sufficiently whit-
ened, pour off the solution into the sink, and flow over the plate
6ome of l{o. 2, allowing it to act one minutel then wash off, and

pour over or immerse in No. 3, until changed entirely to a dark
brown or black. No. 3 can be returned to its bottle, but the
used portions of Nos. 1 and 2 had better be thrown a\\:ay. After
the last operation, wash the plate thoroughl,v and dry.

'W'e are indebted to Mr. Carbutt for the above.

To intensify locally, use 6'Ilall's intensilier " (for sale by deal-

ers). This should be applied r,€rl carefully with a brush. It
will bring out details in shaded parts.

Local intensifying can also be done mechanically by applying
indigo blue with the finger to the glass side of negatives, moist-
ening the color with gunr-water. This will intensify enough to
lighten deep shadols.

XXYI.

TO REDUCE NEGATIVES.

Bichromate potassiurn, 60 grains.
Muriatic acid, 1 drarn.

trVater, 6 ounces.

Lay the plate in water for a few minutes, and transfer to the

above till the reduction is sufficient, after which wash the plate
,l t IInorougnlv.

This can also be applied with a fine brush to parts requiring
iocal rednction.

il
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XXYII.

TO REDUCE LOCALLY.

Prepare a solution of
Ilyposulphite soda, 35 grains.

Red prussiate potash, 5 grains.

Water, 4 ounces.

Apply this carefutty to parts needing reduction, with a fine,

soft bmsh, after soaking the plate ten minutes in water to soften

the film. W'ash the plate and repeat, if necessary
'We have seen portrait negatives, in which the face was so in-

tense as to require prolonged exposure in sunlight to bring out

auy detail, which were successfully reduced in the above way.

xxvlII.

rAnlrnnts soLUTroN FoR REDUcrroN.

No. L.

t{il::," :h::l:' 
1 0unce

No. 2.

Red prussiate potash, 55 grains.

Waterr 2 ounces.

For nse add one half drarn No. 2 to each ounce of No. I. The

negative is immersed in the solution, and as the high lights are

attacked {irst they may be effectually reduced before the shadows

are touched" The larger the quantity of I{o. 2 used, the Inore

10
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rapid will be the reduction. To reduce locall,v, appli the rnixed

solution with a soft brush to the particular parts. 'Wash plate

) well after these operations.

Thissameso]rrtionmayberrsed'toredrrcegyg1.printedphoto.
graphs on paper without affecting the tone in the least.

XXIX.

LOCAL REDUCTION.

. If any parts of a negative shorv in printing too great intensitv,

they can be reduced by soaking for ten minutes in cool rvater, and

then applying a weak solution of chloride of lime to the parts till
* sutficientl.y reduced. During this process the negative should be
v.

keptwet,and.afterwardsthoroughlywashed.Sornephotogra
phers rub the parts with the finEer wet with the lime solution,

blt an unskilled hand is liable, in doing this, to injure the film.rr 
If the intensit;, is noticed durine developrnent it can be reduced

bv applying the lime as above, after fixing and washing.

These can be coated with a quick-drying asphalt varnisb, the

same kind as is used on bicycles.

'T'IN DEVI'LO}'ING DISHES.

IN ITI'GAITD TO GLUI'.

$ Glue, with a small Percentage of gl;tcerine atided, adireres to t

rnetals. A small amount of molasses added to glue wiil act in

the same way.

+t
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r.-IXING TRAYS.

Japanned trays, which are in comlllon use tcrr fixing baths ft'r

plates, after long use begin to rust. They should not be used

while rusty, but the rust should be scraPed' or sand-Papered off

clean, and the trays painted with asphaltum or lacquer. If the

trays are very rustlr or the rust is in corners where it cannot

easily be removed, they can be soaked in a strong solution of

caustic potash, which will remove the old japan, and then kero-

sene rvill soften and remove the rust. After being well cleaned

they can be painted as above, which will rlake them nearly as

good as new.
PARTS AND WEIGHTS.

Frequently formulas will be fonnd which are given in parts'

When all these parts are solids there is no difficuti;'' in rnaking

up the preparation I but these formulas in parts generally include

some liquid, principally water. Thns

Ilydrochinon, 1 Part.

SulPhite of soda, 4 Parts'
Tlater, 32 parts.

In such a case, substitute grains for parts, and the formula rvill

then read:
Ilydrochinon, 100 grains-

Sulphite soda, 400 grains.
'W'ater, 3,200 grains'

e fluid ounce of water rveighs about 456 grains, and the above

quantity of water would then be about 7 ounces.
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ACID FIXING BATH.

A
-!

Chrome alum, 1 ounce.

IIot waterto make 16 ounces.

217

B

Sulphite soda crystals, 4 ounces' t
Water to make 16 ounces'

C

'Water, 4 ounces.

: 
Sulphuric acid, addecl slowly, 2 drams' ' =

1D? H;'PosulPhite soda, 32 ounces' s a:
Water to mar,ke 92 ounces. 3 -

When all are dissolved, add C to B, pour that into D, and lastly,
t adrl A. In cold weather, one ]ralf the quantity of cltrome alum

rvili be suflicient

This is an excellent and economical fixing bath for plates

After using any required quantity, filter it into a separate

bottle, and. this can be used repeatedl/r as long as it remains

,clear.

The above is, we believe, Mr' Carbutt's formula'

'f
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$u eeeEg with the camera

-*.FssuredCarbutr;'.Diy Prote$
and Celluloid Films-Cut Sizes.

Used tbe Wolltl 0ver, alil teeterl h Evety Cline.
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ORTHo z3 to z7 ffif,l[:'#;lf
B SEN 16 J&l::"f;i';ftT;$$

Plate for Beginners

J. C. TABLOIDS.
A pow$BFUr, DEYELoPEB' specially intended

t"" iri;rixr^xiois Exposunds' produces gootl
nesatives with only EALr rEE oBDTNARY Ex-
iirEurit. eq"Liiv gooa for time exposures. and
developin g Lantern Slides.--'F"iio ?; 

"ents 
per box, -post flss' containe

enoushtodevelop 6 to 12 d.ozen-4xi Plat-es or
i'itr"E.-."atwiceittat number of I:antern Slidee.

SIMPLE. CLEAN AND HANDY.
X'or eale by all Merchents in Photoglaphic

IUateriele.
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F Lens is a Lens
with a difference.

If you get a standard European product,
you expect to pay

I

1

If you get a low price lens, you expect
one of inferior or doubtful quality. If,
howeverr ]ou can get one of

A High Price.

t
$

I

Bausch & Lomb Optical Co., 
:

Rochester, N. Y.
22+

The Best Quality
at

A L,ow Price
You will be suited. We can do this for
you. Our lenses are used over the entire
world. We make every variety for por-
trait, view or process work, and give you .
an opportunitl' for comparingi'with any
other lens before buying. Send . for cata-
logue.



Our Celebrated Walpole HYPo
(Regrlar "OId Style," Large Crystals.) ,,NEW pnoCESS WAIPOLE EYFO.,,

=o"#,"#"{!'k,u".
PUfg Walpole Sulphite Soda.

Products unsurpassed.

lcetic Acid,

lcetate of [oad,

Acetate of Soda,

AIln Potash,

Alun Chrome,

Carbonate Soda,

Copperas,

Iron Sulphate,

Oxalate Potash,

Potash Caftonate,

Soda Acid Sulphite.

Produce Fine Negatives.

Perfect Results.

ffi":lr,"". Photos Exquisite.

q?'SFD We do not solicit retail trade. Where consumers cannot obtain our pro-
Jl-g ducts frolr the usual sources of supply, rve will furnish thenr on appli-

cation; but it rilust be understood that in these cases we charge the
full ret'ail price, and that cash tnust accompany the order.

Send 5 cents (stamps) for each sample,

or z5 cents (stamps) for 6 samPles.

Walpole Chemical Companlr
Walpole, Mass.
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The American Amateur

Is Accurately tr'ocnsef, 0r the llants of Anateurs,

ALFRED Strncr-rtz,
EDTTED tt F. c. Bnecrr.

PHOTOGRAPHY IN THE DARK ROOIU AND OIIT.

PHOTOGRAPHY FOR AMATEURS AND PROFESSIONA LS.

. lrtttl

VERITABI/E encyclopedia of all the latest devetop-

ments in the noble art of Daguerre, containing illustrations

of the latest apparatus.

Abounding in technical and practical information, for be-

ginners and others, full of society news and made especially in- . 
ri"

teresting with sketches of photographic rambles and outings. I
Reproductions of the best work of amateurs in each issue.

Special photographic competitions for amateurs and others

open to the world.
Published independent of a manufacturing house, its criticisnrs

are unbiased.

SAtrlPrE (OPY 5rr{r UPorl APPrr(Aftoil.
20 Cents Per CoPY.

'(OurrNc((AMERTCAN Anretrun PHoToGRAPHERtt 66 e( z.oo.
Together $3.bO. I

T
IF YOUR NEWS DEALER DOES NOT HAVE THEM, SEND TO

d
TIIE OUTING C0IUPANY, Ltd., NEw YoRK.
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slzE,4x5 AND 5X7.

An Absolutely Perfecb little

Foldrng Camer&,

Fitted with Our New

Patented Anastigmat Lens.

Friee, Complete, rrrith Double llolder, tilize 4 x 5- S l5.OO
.3 .. .6 .( .. .. 5 x7 P5.OO

BO'-PCGP.

WRITE FOR CATALOGU E.

Inl PRoUSD rEiltE5.
accuracy of Definition and Perfec-
in Construction they are unequalled
ughouttheworld. . . . o . .

latest methods of $ciontiflc Calculation,

#,
rutAilFlAffAN

I For

{& tion
U thro

Manufactured by tho

Rapid Wide Angle Symmetrical lenses.

Enlarging and Diminishing lenses.

New Patented Anastigmat Lenses.

"Emil," Wide Angle lenses.

Improved Portrait lenses,
J

l'

b\
MANHATTAN 0PTICAL C0,, Cre$$kill, Neu Jersey,

\
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FVERY AMATEUR PHOTOGRAPHER
r- SHoULD HAVE Txe DevELoPER
(OFFICIAL ORGAN O
lEacuE oF AMATEUR pHoTocRA-
PHERS) ON HIS LIBRARY TABLE.
M O NTH LY-I LLUSTRATE D-A RTISTI C-
NEWSY-TECH NICAL_HINTS TO BE.
GINNERS.

SEN D FOR SAM PLE GOPY

peVefoper ptrb, Go.,
56 VESEY ST., NEW YORK.

@@@@@@
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c THE DECKER LENS.
The Latest

Best, ancl

Most Gomptete

Lens.

RECOM M EN DED BY

Thomas A. Edison.

fHfS Lens is composed of five separate |snsss-each of a

I different f ocal length-either of which can be instantly

turned into position f or use. For portraits, groups, views and

copying, it is unequaled. A landscaPe, building, or portrait may

be taken in five different sizes, large or small, wide angle or

rectilin ear-all from the same spot. This lens does the work of

five different high-grade lenses that would cost from $zoo up.

Each lens is provided with a time and instantaneous shutter,

with pneumatic release.

Prices (to introduce)r from $35.oo to $75.oo. Goods sent C'

O. I)., with privilege to exarnine, to any address in the United

Srates. Full descriptive circular on application. In ordering

give size of plate and focal lengthr of bellows capacity.

* THE DECI{EB OPTTCAL CO.,

Cas s opol'is, llfichig a?L.
229
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E. tr fl, T. ANTH0NY tr Co,
PUBLTSEEB,S OrT

ANTHONY'S PHOTOGRAPH IC BULLETIN,
THE INTERNATIONAL ANNUAL,

THE LARGEST

IN THE WORLD.

ESTABLISHED OVER HALF A CENTURY.
Large Show Rooms and Ample Dark Room Accor'-

modations at orlr establishment,

591 tsROADWAY NEW YORK,

Complete, revised, illustrated catalogu€, mailed freeof charge , on receipt of postzrl giving address.

Headquart0rs for Standard Photographic litoratur',
230

Photographic $tock Deafers
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THE PROFESSIONAL POINTER.
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t More Original Matter, Better lllustrations, More Advertisements than

any other American Photographic Journal.

Anthony's

Photogr uphic Bullet'in.
g Prof. Chas. F. Chandler, Ph. D., LL'D'

Edited by
0 Frederick J. Harrison.

DEYOTBD TO ALL BF,ANCITES OE

Photograpley f Photo - Beproduction

The one journal in America that keeps pace with the

latest developments in the processes and aPpatatus con'
f nected with the art Every issue is

Hand,sone.,el?l lllustru't e d,t,

containing at least one actual photograph and several

half-tone engravings. The whole book is printed on

coated paper.

S UBS CNI PTIO N ITAI'ES :

Per J,ear) . . $ z.o) | Per Jlear) foreign, $3'oo
Singlecopies, . . 25cents.

Subscriptions will be received by all dealers, by the American

News Co., ancl by E. & lI. T. Anthony & Co., the Publishers.

231
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{)RTII{}SC{}PE TENSES
Portrait Series.

. Though but recently introduced, these
lenses ha'e gi'en such univernal satisfaction
that we have no hesitation in recomnrending
them as the best in the market for the pricJ

Thev are. specialll' adapted for portraits,
Groups,"Landsiup.r "o, Instantarreous Sub_
jects, rvorking sharp to the edge.

tltese are cut to the standard
Photographic Society.

Size. price.

5x 7 gzo.oo
6%* 8% 2;.oo

bix ro ?o.oo
r2xr.5 5o.oor6x:o Z5 oo

The demand fior a Rectilinear I.ens, at a moderate price, has led us toplace these on the market. ].n.y are quick acting ?nd ferfeltty recrili;;u;
and are specialll' adapted-for Views, Landscap€s, OJtdoo. ^Gro,rps, 

and fnstan.
taneous work. They embrace an angle of about 75..

Send 25 cents in Stamps for sample eopy

AMERICAN JOURNAT OT' PHOTOORAPHY
Th".leading.Photographic Magazine; published monthly at $z.oo per year. A
handsome illustration in everv-numbei.

send 5 cents in stamps for (t Hints to Amateurs.',
Blitz Pulver, the great flash powder for taking pictures at night, sent by

mail loy 79 cents ?er package of zo- charges.
A full line of Cameras and Photographic materials always in stock. Cat-

alogues mailed free.

THOS. H. McCOLLIN & GO,,
MANUFACTURERS OF AND DEALERS IN

tlr. oto g:ra,p]r-i c suppli €s,
1O3O ARCH sr., PHILADELPHIA, PA.
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No. 3,(( 
4,(( I
)tt( 6,((,
ll

Diarneter.
r inches,r+l (r

zft ((

o11 (r
'iR
r 3 ((
J1(t

RAPID

The stops for
sizes of the British

Focus.

7% inches,
ro% ..

12 /" 
(c

rg% .(

o) ((
"J

RECTILINEAR.

#
Rapid Rectilinear,(( ((

(( a(

(( t(

Size of Plate. Focal Lengtli.
4x .5 6 inches,
5xB 8% '(
8xlo rr% ((

I IxI4 t6 '(

Price.

$ ro.oo
r 5.oo
2(o-,oo

3o.oo

of

a

-lr

.t

{
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t
IilIT|(III 'S E)(PO$[|RE ]U|ETER,

This is an instruffr€ot for determining the exact time required for an)'

exposure in dal'-tight, with any plate and any diaphragm. ft is not a rnere
., guide for beginners," it is an accu.rate ancl exact calculatot'-fvv more reliable

than the estimate of even tl-re most experienced.

Exposure tables are always misleading, because they shor,r' what the aver'

age light oug.ltt to be at some particular place in different months-this instru-

ment shows what the light actuall.y rs at any time of day or year, indoors or

out of doors.
This is done by 

" 
bromide of silver actinometer, which tests the light fall-

ing on the subject, and with this as a basis, the instrument, by a few turns of

the rings, shows the required exposure.

Those u'ho use it find that under and over exposures are impossible. An
experienced photographer, who went South some time ?So, says he would have

given $25 to have had the Meter with him, as it would have saved him more

than that in wasted plates and lost views. It is applicable for

Shutter llork, landscapg$, Copying, Sky Yiows, Portraits, Enlarging,

Sea Views, Interiors, Photo-Micrographs, Architocture,

Classifying negatives according to printing density. It is of great value also

to those who use Kodaks and other Hand Cameras, showing them when iight
is insufficient for snap-shots.

No photographer, whether professional or amateur, who wishes uniformly
good negatives, can afford to work without this instrument.

It is approved of by Captain Abney, in England, M. Leon Vidal, in

France, Dr. Otto Witt, in Germany, and lrundrecls of testimonials from the

United States.
Priee .of 6. Standard llfeterrtt urith completo directions, and

en1;ugh Silver Paper for lPQ p,xposlres- - S tr.OO

,Priee of " Speeia,l llleterrtt with extra Ring for Copying and
Dnlarging- - 6'ti0

Dxtra -Boll of Silver Paper, eaeh- - 
"26

REI NSCH I LD CH EM ICAL CO.,
15 Pla,tt Stre@t, New York.
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CARTTON'S

TWIN LENS CAMERA.

TIIE IDEAT IIAND CAMERA
FOR ALL CLASSES OF

AMATEUR PHOTOGRAPH ERS,
This Camera is fitted with two lenses of identical focus, the

lower one forming the picture on the sensitive plate, while the
upper one serves as a finder, reflectirg the image on a ground glass
screeR at the top of the camera. Thus the operator may see the
full sized image at the instant of making the exposure. THn,
Twrn LnNs Caunna must be seen to be appreciated. Ask your
dealer for particulars, or write to the manufacturers.

)r

4
f
.p

I

J

J

KOCTTESTEK OPTICAL C9.
MAKERS OF TH E POPU LAF
PREMO nlo PREMIER CAMERAS. ROcHES-TER, N. Y*

:34



BULL'SIHYE.

Wholesale and Retail.For Professionals and Amateurs,

A P n B, EE C TLY If ADZ, fihn-roll camera,
making tsYz in, round or square pietures, for $8.00,
leather covered..

NO DAR,I{-R,OO i|trrcquired to load or unload".
Uses " IJIGIfT PROOF X'ILIU CARTRI-DGtrIS "
which ean be insertecl and removed anywhere. Each
cartridge makes 12 exposures.

BE AUTIU-UL BBSULTS. Simplicity of
operation ancl GOOD FII-,,lU insure satisfactory
results to the inexperienced, while the fine quality
of the negatives astonishes olcl photographers.

Also the " SPECIAL BULL'S-EYE " for plates
Size, 5% x43/+ x 4Yz inches. anci film $10, and the 4 x 5 BULI-/'S-EYE $15.

SEND FOR COMPLETE DESCRIPTION WITH SAMPLES OF WORK.

BOSTON CAMERA MF; ; ;0. ,ro rremont st,, BosroN, MAss,

Ctr,ORCtr, MTJRPHY,
57 E. grh ST,, il[lT Y0Rl( CITY.

EVERYTHING PHOTOGRAPHIC

9Rectd

Srtap ,ghots,
The only Independent Photo Maga zine. Soc per Year.

SNAP-SHOTS PUBLISHING CO.,

58 EAST NrNTE gTD NE\IV. YOR,K CITY.
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FISHING TACKLE
AND

ANGLERS' SUPPLIES.

We mahe a specialty of fittirg out Anglers with
suitable tackle, adapted for the style and kind of fish-
ing they intend to do.

Our long experience in this business enablesll us

to do this understandingly and the buyerlis[not loaded
up with a lot of worthless catch-penny goods.

We enumerate a few of our specialties:

GT.ffiIi3tS
BAIT G ASTING ROD

N EW CO fW BIN AT ION ROD,
NEW TROLLI NG ROD,
TOURI8T8" OR INSIDE POGKET ROD,
GE N E R AL UT ILI TY ROD,

PORTABLE TENT,
CAI/I P COOKING UTENSIL OUTFIT,

SEND STAMP FOR
AND DESCRIBING

OUR CATALOGUE ILLUSTRATING
THESE GOODS.

f The Wilkinson Oompn?clt
83 RANDOLPH ST., CHICAGO"

t
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]'/TETAL AND WOODWORI(ERS, TOOLS, ...
\

.{i
a

FOO T P OWER MA CT{IATER T,

LATTIES, SCROLL SAWS, FORMERS,

MORTISE^RS' CIRCLTLAR SAWS AATD ...

COMBTNED lVTACE{INES

We Carry in Stock all the

Lead,ing ?oot Port:er Machinery.

A Complete Line of all kinds of

Tools, IlniIIs, Fon$Gsr IIisGsr trltc'

We are Ifeadquarters for

SCROLL SA.W Material, Fancy Woods, both

foreign and domestic, Designs, Fancy

French Locks, Elinges and Catches.

.f
*l

$end

DlFU,UleW-"%%D M
83

$tamps for Our [ar$e Illustrated Catalo$ue.

w%^Mwt%x,*ffi^,M%;#&%9^
Randolph 

;rt".et, 
Chicago.

I
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TIIE, WILKIN JON CO.,
lfanufaeturers and Dealors in

Gg ryr4asi[ry Apparattr s,
Athletic aDil outiryg Goods

OF ..A-LIJ KI\TDS-

OUR LINE OF CLOTHING IS UNESUALED.

sureaters, Tigh,ts, Jerrscy shints,
Ilnee Tights, Shoes
Slippcrs, Srrpponten s, Etc,

VENETTAN TRONWORI{
Is becomirg very popular and we keep a

complete stock of this material. Special

listsonapplication. . o . . . . .

83 Randolph streer, Chicago.
239

_f

\


		2017-11-18T14:31:08-0500
	mike butkus




