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wug silver in the form of a simple salt,
fn solution by an acid, arc casily treated ;
add to them an excess of commen salt,
or hydrochloric acid, the silver will be
precipitated as chloride of silver, which,
after washing, nay be employed for the
preparation of new baths, or reduced to
the metallic form. Solutions of nitrate
of silver, or desilverizing acids, beloog
to this class. Common salt, however,
1s withoot action upon the liquids which
hold silver 1a the state of a double salt,
and will rather aid the solution thau
the precipitation; such are the deuble
tartrate of silver and potash, whitening
Lath, the double sulphite of soda and
silver, and the bath for dipping. DBefore
cmploying common salt, add sulphuvic
acid, whicl, displaciog the other acids,
restores the silver to the state of a simple
salt, easily precipitated by common salt.
Hydrochloric acid alope precipitates
silver well from thesesolations. Liquors
containiug silver, as cyanide, are also
exceptions; to extract all the metal,
uso the process employed for sitmlar
combinations of gold, evaporate to dry-
ness, and reduce the mass iu a crucible,
with an addition of carbonate of soda
and powdered charcoul. The metallic
silver remains at the bottom of the
crucible, To reduce chloride of silver—
1. Put well-washed chloride of silver
into an 1ron ladle, with a little pure
water above the chloride. The greater
aflinity of iron for chlorine determines
its departure from thbe silver and,
after standing 24 to 30 lLours, torow
the contents of the ladle upon a filter,
and wash thoroughly with pure water,
to remore the soluble chloride of iron;
the residue.will be pure silver in a
minuto state of division. This method
is rarely employed on account of the
Jength of time required. 2. Well-
washed chloride of silver, water does
pot dissolve a trace of it, is put iotoa
stoneware pan with two or three times
1ts weight of zinc, and the whole is
covered with water rendered acid by
sulphuric acid. As soon as they are in
contact, these substances react upor cach
other; the sulphuric acid and the zinc
decompose the water, the oxygen of

which ozidizes the zinc, which then
combines with the acid, and forms sul-
phate of ziwe, a very soluble salt; the
hydrogen transforms the chloring of the
silver ioto hydrochloric acid, which is
also very soluble in water. Defore
filtering, wait until all the zinc is dis-
solved. The remaining silver is in
impalpable powder, and canoot pass
through the filter. Wash the silver
tharoughly with pure water, aud it may
then be dissolved in pure pitric acid to
form a pure nitrate of silver. This pro-
cess is seldom employed, as it is difli-
cult to find zinc without lead, which
will uaite with and follow the silver
in subsequent mampalations. 3. The
chloride of silver, freed from foragn
metallic salts by washing, 15 smsed
with four tunes its own weight of
crystallized carbonate of soda, and half
of its weight of pulverized charcoal.
Make iuto a homogencous paste, dry
thoroughly in an iron pao, and then
place in a red-hot cruable,  After
fusion the heat is raised, in order to
allow the smallest globules to reach the
bottom of the crucible. Should the
crucible be moved at the timo of the

| solidificatson, thesilver will b2 of & very

irregular shape. To obtain granulated
silver, pour 1t in a small stream, and
from a height, into a large volume of
water.

Lrtraction of Platinum.—1. licuder
aay kinl of platioum bath acid by
hydrochloric acud, uoless 1t is alrcady
s0, and then plucge cleansed iron iato
it.  The platiaum is reduced to a black
powder, wash, and calcine to a white
heat. Dissolving it in aqua regia re-
constitutes the chlonde of platinum
necessary for the preparation of the
baths, 2. Reduce by evaporating the
bath to dryness, strongly calcine tho
residue, then wash upon a filter to
remove the soluble galts, and again heat
to a white heat. The platinum thus
obtained is soluble in aqua regia.

Eztraction of Copper Salts.—Collect
all the liquids holding copper in a large
cask filled with wrought or cast iren
scraps; a chemical reaction immediately
takes place, the iron is substituted for
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the copper to make a soluble salt, and
copper fulls to the bottom of the cask
in the shape of a brown powder. The
cask should be large enough to hold all
the liquids employed in a day’s work.
The iron scrap should be suspended in
willow baskets on the top of the
liquor, and, by stirring now and then
the hquid with them, the mectallic
powder of copper will alone fall to the
bottor of the cask. The same method
may be employed for recovering the
copper from old cleansing acids, or
from worn out galvanoplastic bLuths.
The copper thus obtained 1s quite pure;
calcining it in countact with the air, gives
a black bivox:de of copper for neutralic-
ing too acid galvaneplastic baths.

Ashes.—Sweepings, saw-dust, residues
from the bottoms of scratch-brushiog
tubs, filters, papers, and rags, must be
collected, mixed, and buraed in a furnace
constructed for the purpose, The ashes
are  fioely  pulverized, sifted, aod
thoroughly mused with a quantity of
mercury, which combines with the gold
apd silver. The amalgams, separated
by washing, are then distilled 1o cast.
iron retorts of a peculiar shape. The
mercury volatilizes, and the gold and
silver remain in the retort, F. wpa-
rating these metals, granulate tas colid
mass and treat with pure pitric acid,
which dissolves the silver, and is with-
out action upon the gold. The latter
metal collects at the bottom of the
vessel 1o a black or violet powder, and
is pure, after havicg becn washed ia
distilled water, - If an ingot contains
only a little silver and much gold, melt
previously with a certain proportion of
the former mctal, in order to more
casily dissolve in mitric acid. The
fogots of silver and copper should Le
boiled in cast-iron kettles with coocen-
trated sulphuric acid, wlLich transforms
the copper into seluble sulphate of
copper, and silver “into sulphate of
silver, only slightly soluble.  The
scparation of the two may be partly
eficcted by washing, but, gencrally,
the silver is precipitated by plates of
copper. ‘The alloy, previous to its soju-
tion, should be granulated,

Galvanoplasm. Thick De-
posits.—Galvanoplasm copsists of de-
posits with sufficicat thickness to form
a rosisting body, which may be sepa-
rated from the objects serving as mouEls
and which will preserve the shape and
dimcansions of the model. A statue of
plaster of Paris, wood sculpture, an im-
psess in wax, fruit, and sumilar thiogs,
may, after certun preparations, be
covered with electro-deposits, for in-
stance, which will give a deposit repre-
senting the same shape and dimensions.
la galvanoplastic operations copper is
almost exclusively cmployed. It 15 pos-
sible to kave the deposits entirely of
silver and gold; but these are excep-
tions, on account of the cost of the ma-
tevials and of the difficulties of the ope-
vatios. The followiog is a summary of
the usaal requirements;—1. To apply
upon o metallic surface conductor of
clectricity, a deposit of copper adhering
to the mctal underoeath, 2, The above
operation  being completed, the two
metals must be sepatated in such a
manner  that they will furpish two
identical productions, one of which will
be in relicf, and the other hollow, for
casts of medals, & 3. To apply the
electro-deposits upon substances not ma-
turally conductors of clectricity, but
reudered so by the process of metalliza-
tion; upon ornaments of plaster of
Puris, wazx, glass, or porcelaio, or upen
Jeaves, fruits, and insccts. 4, After the
deposit to scparate the pon-metallic
model to have a perfect copper copy of
it. For reproduction of type in stearive,
gutta-percha, gelatine, 5. Or, if it is
impossible to apply the electro-deposit
of copper directly upon the model, make
moulds upon which a greater or less
number of copies may be obtained,
Thus is the general case ;—The impniut of
the model is taken with a plastic sub-
stance, which 1s rendered a cocductor of
clectrcity, and ypon which the galvano-
plastic deposit is effected.

Tue Barus. — ). Put into a vessel,
made of glass, stoneware, porcelain,
gutta-percha, or lead, a certain quan-
tity of water, to which is added from 8
to 10 per ccat. of sulphuric acid, 1f
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in a glass vessel, or one lined with
gutta-percha, pour in the acid slowly
and stir al] the time, otherwise the acid,
which is much deoser than water, falls
to the bottom, and slowly combining with
the surrounding water, may cause an in-
crease of temperature suflicieat to break
the glass or melt the gutta-percha. 2.
Dissolvo in this liquor as much sulphate
of copper as it will absorb at theordinary
temperature. Stir frequently with aglass
or wooden rod, to mix the solution; or
the sulphate of copper may be put intoa
perforated ladle of copper or stoneware, or
into n bag of cloth, fixed pear the surfuce
of the liquid. When the liquid refuscs
to absorb any more crystals, it is satu-
rated, nod marks about 25° of Baum(’s
bydrometer. Baths of sulphate of cop-
per, while they are workiag, must always
be kept saturated ; mew sulphate of cop-
per must be introduced to replace that
decomposed and forming the metallic de-
posit; for this purpose suspead to the top
of the vessel, and in the upper portion of
the liquid, bags always filled with crys-
tals of sulphate of copper. It is ncces-
sary to use good sulphate of copper; the
Lest is im crystals, semi-transpareot, and
of a fine blue colour. Its selution is also
a pure blue. These baths are always
used cold, and are kept in vessels of
shapes adapted to the wants of the ope-
rator. Stonewnre, porcelain, and glass are
the best materials for the purpose; but
us it is difficult to find vessels suthiciently
large, wooden troughs covered inside with
conts of gutta-percha, marine glue, or
with a shect of lead, are used, painted
with resist varuish,

Deposits by Separate Batterics.—After
proper preliminary operatiens, the object
which is to receive the deposit is con-
pected with the conducting wire attached
to #ho negative pole of the battery, zioe
geoerally, and immersed in the solution ;
and the conducting wire starting from
the positive pole, carbon or copper, is at-
tached to a foil or platc of copper, and
this anode is placed i the liquor parallel
to the object counnected with the other

le, This plate should have a surface at

cast equal to that of the article to be
covered. The depesit will begin imme-

diately, and its progress may be seen by
removing the object from the solution.
If upon a clean metallic substance, the
deposit of copper will be instantaneous on
every part of it; if, on the contrary, the
surface only moderately conducts the
electricity, as plumbago or grapbite, the
deposits will begia at the points touched by
the conducting wire, and then procced
forward. With a little practice it is easy
to uscertain whether the intensity of the
current corresponds to the surfaces to be
covered, The operation will be slow with
a weak current, but there is no other
inconveaicnce, unless the substaace of the
mould is alterable, like gelatice. Too in-
tense a curreot results io a granular de-
posit, of whick the particles have little
cohesion between themsclves, and no ad-
herence to the mould.

Simple Apparatus for Amateurs.—
Place the solution of sulphate of copper
in a stoneware, earthenware, or porcclun
vessel, in the centre of which staud a
porous cell filted with water with £ or 3
per ccot. of sulphuric acid, aud 1 per
cent. of amalgamatiog salts.  This liquid
must surround an inter eylinder of zinc,
upon the top of which rests a civcle of
brass wire, by two crossed bars soldered,
or fixed in four notches on the top of the
zinc cylinder.  Suspeond from this circular
framework, projectiag over the copper
solution, a certain number of objects or
moulds, inmersed in the liquid in such a
way as to have their faces to be covered
near aad opposite to the cell, Two small
bair bags lilled with sulphate of copper
crystals, should be attached to the upper
edge of the vessel.

Large Apparatus.—To cover large sur-
faces, use a bath coataimed in a large
wooden trough, lined inside with gutta-
percha, or lead, or other substance un-
acted upon by the bath. Ia the middle
of the trough dispose a row of cells close
to cach other, and cach with its zinc
cylinder. Conpect a thin metallic ribbon
with all the binding screws of the cyline
ders, in contact ot its extremities with
twe metallic bands on the ledges of the
trough, The metallic rods to support the
moulds are placed in contact with the
metallic bands of the ledges, and there-
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fore in connection with the zines,

If the 1 and that a multitude of small casities are

objects are in high relief, use a circular®; engraved on its surface. It also becomes
J| g

trough, place the cellsin a circle, and the
mould to becovered in the ceatre. What-
ever the shape of the mould, its position
should now and then be changed, because
the Jower Jaycers of the bath give more
nbundaot deposits, owing to the diference
of specific gravity of the layers more or
less ckarged with sulphate.  As fur as
practicible, maiutain the liquids in the
bath and in the cells at the same level
or it is better to have that of the bath
slightly above that of the cell, to prevent
the solutioa of zine from mixiog with the
- copper bath.,

Porous  Cells—Pipeclay, pasteboard,
Lladder,eold-teater's skin, aad parchment,
sail-cloth, and certain kinds of wood 1may
be employed, but nothing equals porcclain
clay, subnutted to a certun ieat, which
hardens the paste without destroying ats
porosity.  Vases made with this material
are just porous coough, and resist the
action of coccentrated acids.

Batteries.—The battery, charged as
has been described, wall work well tor 24
hours ; and, for four consccutive days, it
will oaly be necessary to add small quan-
tinds of acrd and amalgamatiag salt, 1n
proportion to the volume of the cells.
Stir the mixture each time with a glass
rod, The fifth day, throw away all the
exciting hquors, and substitute fresh ones,
otherwise the zine salt will be so abuud-
ant as to crystallize upon the ziocs and
the cells. A cell may be clogged 1 two
ways,—by the sulphate of zine wiich
having au insufficicoey of water, crystal.
lizes in the pores. ln this case boil the
cells in water acidulated by sulphuric
acid.  Or by deposits of copper caused by
bad working ; dip the cells in aquafortis
until all the copper is dissolved, and rinse
in plenty of water afterwards. It isalso
possible to clean cells by Keeping them
filled with water, which, escaping through
the pores, pushes out the salts aud the
acids with which they are clogged. Cast
zine will work, bLut is far ioferior to
laminated zinc, which will be uniformly
corroded instead of being perforated. It
sometimes bappens that zinc is scarcely
attacked, even by coocentrated liquors,

covered with a blackish-grey crust, and
no electricity is disengaged. These in-
vonveniences occur when the zine 1s too
rich in lead.

Amatgamating Salt.—To avoid the so-
lution of the zinc when the apparatus is
not at work, cleanse it in diluted hydro-
chlorie acid, and then amalgamate 1t by,
rolling the cylinders 1n a trough filled
with mercury.

Acd Baths.—When a bath contains too
weak a solution of sulphate of copper, the
electro-deposit is pulveruleat, black and
inegular, The same inconvenience occurs
when the liquors become too acid, be-
cause then they do not dissolve enough of
sulphate of copper. When the bath is too
acid, add carbonate of copper to it until
effervescence no Jonger takes place. The
bath should then be acidified anew to in-
crease ats conducting power. The ear-
booate of copper may be replaced by the
oxide of the metal, which dissolves without
etllfervescence.  If) after very long use,
bath becomes overloaded with free acid
and sulphate of zinc, there is no remedy
but to start a fresh one.

Placing the Picces in the Bath.—The
depth of the bath should be sufficicnt to
have a little hquor above and below the
moulds. If the moulds are lighter than
the solution of sulphate of copper sink
them with lead picces covered with
varnish, with stones, or other noo-con-
ductors of clectricity. When the object
to be covered is metallie, and unacted
upon by the solution of sulphate of cop-
per, attach the conducting wire to any
part of its surface, and it will be rapidly
covered with a uniform deposit ; it the
mould is a non-conductor of electrivity,
acd has been covered with some condact-
ing substance, such as plumbago, bronze
powder, or reduced silver, multiply the
points of contact, as much as practicable,
of the clectrode, by uniting the coppect-
iog wire with a number of five copper
wires, aod makiog their beat extremitics
touch the mould at various places. This
method gives a greater rapidity of operaa -
tion, and a uniform thickpess of de~
posit. It is especially pecessary for

Q
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moulds having deeply indeated surfaces.
Assoon as the surtace is entirely covered
remove the supplementary wires, If
only one face of the mould is to reccive
the deposit protect the other surfuces by
a resist varnish, melted yellow wax, or
softened gutta-percha

Adhesive  Deposits  upon  Mctuls.—
Metals are unequally qualificd to cecive
the galvanoplastic deposit ; and some are
paturally unfit for it.  For instance,
wrought and cast iren, stecl, and zine,
as soon as immersed u the solutien of
sulphate of copper, anl without the aid
of electricity, decorapose the salt, and are
coated with a muddy precipitate of cop-
per without adberence. It is necessary
10 give theln previously a thick coat of
copper in the bath of double salts belore
submitting them to theaction of the sal-
phate of copper. Tun, although present-
iog these iuconvenicoces io a much less
degree, shocld also be copper electro-
plated in the solutions of doublle salts
betore goizg iuto the bath. When the
metal to be covered is unacted upon Ly
the lath, cleanse it well, and submit it
to the action of the curreot, which will
give a yapid and uniform deposit; this
should not be too thick, otherwise the
surfaces tay have a coarse appeinrance,
which impairs the fineness of the lines of
the mould. With a good buth, an:l a well-
regulated electric curvent, the dahicacy of
the patteru will not bedefacad nvacopper
coat having the thickness of stout writin;
paper. A bright lustre may Le obtained
by scratch-brushing or buraishing; or
by a passage through aquafortis and
soot, and afterwards throngh the com-
pound acids for a bright lustre.

Dead Lustre Gitding by Galvanoplastic
Deposit.—Adhering galvavoplistic de-
.posits give a very cheap and handseme
gilding with a dead lustre, which,
alghough not equal in duralulity, has the
appearance of that obtaived with mer-
cury, already described. Havinz cleaned
the mould if metallic, or reedered it a
corductor if non-metallic, iminerse it in
the solution of sulphate of copper, anld
allow thedeposit to acquire adead lustye
slightly in excess of that desired.  After

this operation, which may last from 2

to 6 hours, remove the article from the
bath, rinseitin plenty of water, anl pass
it rapidly through the compound acds
for a bright lustre, which diminish the
previous dulaess of the appearance. Nest
rinse ju fiesh water ; steep 1na mercurial
solution similir to that employed for
gilling by dipping; rinse again; and
ummeise jn an clectvo-gilding bath made
of ;—Distilled water, 2} galls.y phos-
phate of soda, 21 oc.; bisulphite of
solt 8% oz.; cyanide of potasium,
of an ouncej pold, fer ncutial
chloride, 3 of an ounce, At lhirst, the
current iy tesdered sullicicntly wtense
by dipping the plativum anode in deeply
atterwards theanteasty is dimini-hed by
partly withdrawing the anode until the
entite shade of gold is obtained. This
wilhing 1equires but httle gold, as the
trosty dead lustre comes frem the copper,
When the lustre of the copperis very tine
and velvety, dispense wath the dipping
into the compound acids, but the rapid
pesaze through the mercurial solutien
is always destrable, If the deposited gold
is not unifonin, or appears cloudy, it is
proof of an imperteet deposit in the Lath,
or of anamsuthcient steeping in the com-
pouad acids, The picce should then be
removed from the bath, washedina tepid
solution of cyamde of potassitin, rinscd
in fresh water, dipped in the solution of
pitrate of biooxide of ncreury, aud
clectro-gilded anew.  This gilding bears
burnishine well 3 avoid ac:l waters and
soap, which will praduce a red polish,
apd use only the fiesh solutions of lin-
sced, or of marsh-tnallow root. The tone
of gold thus obtained & richer, deeper,
aud more durable than that preduced
upon frosted silver, the lattes being v-
cozunized by the green colour of the bur-
pished parts. This kind of deposit may
Le employed for binding substauces to-
gether, because the covering coat will be
continuous,

Galvanoplastic Deposits without Adhe-
sion.—Afler thoroughly cleamng the
pattern, rub it with a brush charged
with plumbage, or with a soft brush
slightly greased by a tallow candle,
The film of fatty substance should not
be sccn at all. The deposit obtained
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represents an inverted image of the
pattern, and the raised parts become
]mllow. Remove the mould, and per-
formn the same operation upon the de-
posit, avd this second deposit is the
accurate reproduction of the first pat-
tern,

Derosits yroN NON-METaLLIC Sub-
STANCLS.—Dy this process porgelatn,
crystal, pluster of Paris, wood, flowers,
fruits, avunals, and the most dvlicate
iosects may Le coated.  These substances
have to conductive power fer electricity;
it is, therefore, necessary to mctallice
them.

Sfctallization.~This coat should be so
thin s ot to alter the shape or the
minutest parts of the model.

Llundiago, or graphue, 15 generally
preferred, and 1o most cases its cou luct-
oy power is sutlicicot; and 1t may be
apphed an £lms thin cuough not to
impair the sharpness of the mould. The
plunbago found su the trade s rarcly
pure.  Hemove the tmpunties by die
gesting for 24 hours a paste made of
plumbage and water, with hydrochloric
acd. Several washings with water, and
slow drying i a stove, finish the opera-
tion. It the plumbago 1sia large lumps,
it should be powdered and passed through
a silk sieve. The ccaducting power of,
this substance 15 sutiicient wiea the
surfaces are not deeply 1ndeated; but
the mould should be rvugh cuough for
the plumbago to stick toit.

Gt Plunmdbage has aconducting power
much greater thaa that of the ordigary
substaoce. Prepare as follow ;—lo 14
pint of sulphuric cther dissolve 3 of an
ounce of chlorde of guld, and thoroughly
nuogle with it from 18 to 20 oz. of ood
plumbago. Then pour into a shallow
porcelain vessel, and expose tu the action
of air apd hLght. Arter a few Eours
the cther completely volatilizes ; stir the
powder pow aud then with a glass spa-
tula. Finoish the drying in a stove.

Silrered Plumbago,.—Ihssolve 3 oz. of
crystallized nitrate of silver in 3 piots of
distilled water; mix this solution with
2 1bs. of good plumbago. Dry in a por-
celain dish, and then calcine at a red

heat in a covered crucible.  After cool-

ing, powder and sift. Ylumbago thus
metallized conducts electticity pearly as
well as a metal, although it is very
etpensive, Bronze powder mized with
plutnbago is alse used.

Rendering Moulds Impervious to Li
quids.—Porous substances, betore being
coated with plumbago, are submitted to -
a previous operativn, to render them
impervious, by covering them with &
coat of varnish, or by saturating them
with warx, tallow, or stearine. For in-
stance, with a plaster cast, cut a groove
og the rim of the mould, place io it a
brass wire, twist the ends, whbich must
Le long cuough to huld the cast by, The
cant, haviug been previously dried, is
then dipped 1ot a bath of stearime kept
at u tewperature of from 180° to 2127
Fuabir, and a pumber of bubbles of air will
eseape trom the mould to the surface.
When the production of air-bubbles is
considerally diminished, remove the cast
from the bath,  Whea the cast is tepid,
cover it with powdered plumbago, and
Ietat get quite cold. Then, after breath-
ing upoait, vub theroughly with abrush
covered with plumbago; and be careful
that the surfaces are completely black
aad Lright, without grey or whitish
spots.  When the ould 1s very under-
cut, it is dithicult to employ plumbago.
Iu such cases metallize the whole, or the
deep parts oaly, by the wet way. Soft
brushes should not be used for rubbing
plumbago,  When the substances to be
mctalliced are not porous, such ag glass,
porcelain, stooeware, horn, aod ivory,
cuver them with a thin coat of varnish,
which, when pearly dry, receives the
plumnbago.

Actullization of Ceramic Articles.—
After having varnished the portions of
the picce to be coppered, cover them
with very fincly lamizated foils of lead,
which bead to all desired shapes; then
connect a brass conducting wire with
the lead, and dip the whole 1nto the
bath j copper is immediately deposited
upon the metallic parts. Thus glass
vases may be entirely covered with
copper, upon which deposit layers of
gold or silver, The chaser may pene-
trate with his tool to different depths,

1]
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and uncover ope after the other, first
the layer of silver, next that of copper,
snd at last the crystal itself. The
vase will appear as if sct in & net of
various colours, For very five work,
the gold oraament first painted with the
peacil, and fixed in the usual maager by
heating in a mutlle, is put in contact
with a very thin conducting wire, and
the whole immersed in a copper, silver,
or gold bath, where the deposit takes
place in the same manner as upon an
ordinary metal, and the adherence is as
perfect as that of the filn of gold upon
the porcelain.  The deposit isafterwards
{-olishcd, chased, or ornamented on the
athe.

Metallization by the Wet Way.—Silver,
gold, and platioum, reduced from their
solutions, have an excelleat conducting
power. Silver is generally preferred,
and its nitrate is dissolved in certain
liquids, variable with the substances to
be covered, Apply the solution with a
pepcil upon the mould, and Jet it dry;
repeat the operation two or three times.
Lastly, expose the mould to the action of
the sunlight, or of hydrogea, or fix it to
the top of a box which closes hermeti-
cally, and at the bottom of which is a
porcelaia dish holding a small quantity
of a concentrated solution of phosphorus
in bisulphide of carbon. After a few
hours this solution completely cvapo-
rates, and reduces to the metallic state
the nitrate of silver covering the mould,
which becomes black, and 1s thea ready
for the bath. When used to metallize
wood, porcelain, and other resisting sub-
stances, dissolve 1 part of mitrate of
silver in 20 parts of distilled water.
With fatty or resinous materials, which
water will not wet, use aqua ammonia.
With very delicate articles, which will
pot bear a long manipulation, make the
solution 1 alcohol, which evaporates
rapidly. Concentrated alcohol dissolves
mitrate of silver but slightly ; but enouch
will be dissolved for metalliziog tlowers,
leaves, nnd similar articles, if the »olu-
tion is aided by grinding in a mortar.
If the conducting wire is fized to the
mould before the metallization, the wire
must be of gold, silver, or platinum, as

the other metals rapidly decompose the
solution of nitrate of silver; but brass
and copper wires may be employed when
the metallization is completed, after the
reduction by phosphorus.

Sulution of Phosphorus in Bisulphide
of Carbon.—Half fill a glass stoppered
bottle with a large neck with bisulphide
of carbon, then gradually introduce the
phosphorus geatly dried with blotting
papel, and shake the bottle now and
then.  Phosphorus is added untul no
more dissolves, This preparation re-
quires great care in the handling, because
in drying vpoa combustitle materials it
takes fire spontaneously.

Plaster of Faris Moulds—After the
origioal model, say a medal, has been
thoroughly rubbed with soap or plum-
bago, wrap round the rim a picce of
stout paper, or thin lead foil,and b:od it
in such a mapoer that the aiticle to be
copied, face upwards, is at the Lottom of
the box thus forined. Then in a vessel
filled with a suflicient quantity of water,
sprinkle fine plaster of Paris uatil the
last portions reach the level of the watcr.
After waiting for one or two minutes,
stir, and the thin resulting paste wust
be emploved immediately. With a pain-
ter’s brush give a thin coat of this paste,
and press ioto all the recesses; this 1s to
expel the air; then pour the remainder
of the paste up to a proper height, and
allow it to set. After a few minutes
the plaster hardens, and may be sepa-
rated frem the paper. Scrape off what
has run between the paper and the nim,
of the medal, and the plaster cast will
separate from the model. Plaster of
Paris moulds cannot be introduced into
the bath without haviog been previously
readered impervious.

Moulding with Stearing and War.—
Stearine is melted and poured upon the
model when it is going to set. When
stearice is too new or dry, it crystallizes
in cooling, apd this impairs the beauty
of the cast: In such case it should be
mized with a few drops of olive o, or
with tallow, or suet; if it is made tco
fat, it will remaia soft aed difficult to
separate from the mould. It should
then be mized with virgin wax or spere
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maceti. As stearine contracts consider-
ably by cooling, its employment must be
avoided when the copies are required to
be perfectly accurate. When it is de-
sired to make a cast with stearioe of a
plaster modcl, the latter should be
thoroughly saturated with water or
stearine beforehand, and should also be
perfectly coated with plumbago before
the melted substance is poured upen it,
otherwise the two will stick together,
aud it will not Le possibie to scparate
the caste from the model. Wax may
aleo be cmployed 1o the samae manper,
but its price and want of bardoess inter-
fere with its application. .

Moulding with Fusble Mctal —This
metal i3 a pertect conductor of elec-
tricity, and therefure well adapted to
the production of homogencous deposits
of equal thickoess; it is, however, seldom
cinployed, on account of the difiieulty of
the operation, of its crystalline texture,
and of the presence of air-bubbles.
1. Pure lead, 2 parts 1o weight} tin, 3
bismuth, 5; fusibleat 212°Fahr, 2. Pure
lead, 3 parts in waight 5 tin, 3; bismuth,
8; fusible from 180° to 190° Fahr. 3.
Pure lead, 2 parts in weicht § tin, 35 bis-
muth, 5; weicury, 1; fusibleat158° Fahr,
4. D'ure lead, 5 parts in weight ; tin, 35
Lismuth, 5; mercury, 2; fusible at 125°
Fahr. For those alloys without mercury,
the component metals may be melted
together; when mercury is employed, it
should be added when the three other
melted metals have becu removed from
the fire. To obtain a thorough misture
the alloy should be stirred with aniron
rod, or melted over and cast several
times, 1. Run the metal nto a small
dish, remove the ouide with a card, and
thea apply the modcl, give it afew taps
when the setting takes place; or put
the model inte the dish, acd pour the
cleat alloy upon it. 2. 'ut the medal
at the bottom of a small box of iren or
copper, and bury half of its thickpess in
plaster of Paris; then, cover the medal
with the cold fusible alloy, aud apply
beat wotil 1t is melted, when it is
allowed to cool off. It is easy to sepa-
yate the medal from the fusible alloy,as
the portion protected by the plaster of

Paris may then be grasped. A well-made
cast of fusiblealloy is the best mould tor
galvanoplastic operations with silver and
gold. Alloys containing meicury should
oot be used for taking casts from wmetalhic
nedals, iron excepted, which would Le
amalgamated and injured. Copper de-
posits obtained upon such alloys are
very brittle.  Melted sulphur produces
very meat aml sharp casts; it 1s, how-
ever, very duthicult to get it metallized,
aod it transforms the deposit of copper
into sulphide.

Moulding with Gelatine.—Ia certain
conditions, the elasticity of gelatine and
gutta-percha allows of removing them
trom usdercut or highly-wroaght parts,
aund they reacquire the shape and position
they had before the removal.  Tuis pro-
perty is found in gelatine to a higher
degree thaa ia gutta-perchia, but it re-
quires 2 very rapid deposit, otherwise
it will swell and be partly dissolved by
teo long an immersion in the solution of
sulphate of copper. Put a sutlicient
quautity of colourless plates of gelatine
in cold water, and Jet at swell there for
about 2% hours; thea drain off the
water, and heat the gelatioe upon a water
bath uotil it has become of a syrupy
consistency 3 it 15 then ready to be poured
upon the object, which must be cacased
in a bex of pasteboard or of thin lead.
After cooling for about 12 hours, sepa-
rute the cast from the object. To epable
the gelatine to remaiz louger in the
bath without alteration, use one of the
following mixtures ;—I. Dissolve the
best gelatize in hot water, and add
2ath of the weight of gelatize i tanme
acid and the same quantity of rock
caudy ; then mix the whole thoroughly,
aod pour upon the model in its bos.
After a few hours the gelatine may be
casily separated from the object, 2. A
mould haviog Leen made with gelatioe
aloae, pour on it a solution of water hold-
ing 10 per cent. of bichromate of potash,
and after draining, ezpose the mould to
the action of the sun. 3. Beat, in 2
pints of distilled water, the whites of
3 eggs, filter, and cover the entire
surface of the gelatine mould with this
liquid. After drying, operate with the



230

WORKSIIOP RECEIPTS.

solution of bichromate of potash, as in
No. 2, 4. Pour some varnish upon the
gelatine mould, dvain carcfully, and letit
dry. The best arnish for the purposeis
a solution of india-rubber in Lenzole, or
in bisulphide of carbou. The mould must
be metallized, and, when in the bath,
submitted to a galvanic current of great
intensity at the begioning.  When the
entire surface is covered with the copper
deposit, and swelling is no lonuer to be
feared, the intensity may be reduced.

Mvutding with Gutta-perchr.—Gutta-
percha is entirely iusoluble in water, 1
weak acids, abd in the solution of sul-
phate of copper. After puritication inboil-
g watey, plates of various thickresses
or jumps are formed. A quantity su'li-
cicut for the inteaded mouldis cut and put
w cold water, which is gradually heated,
until it is soft eroueh to be kneaded with
the fingers like dough. After havicg
pulled the gutta-percha in every di-
rection, the cdges are turned in so as to
form n kiud of half ball, the couvex and
smooth surface of which is then applied
upon the middle of the model. Tiien the
gutta-percha is spread over and foreed to
penctrate the details of the object. The
koeading is continued so long as the ma-
terial remains suflicicatly soft, when it
1sallowed to cool. As soon as it is luke-
warm, the gutta-percha isseparated from
the modcl and dipped into coll water,
when it hnrden\ and may then be
haodled without danger of i unpmm* its
accuracy.

Aoulding with the Press.—After the
object has bLecu carefully coated with
plumbago ot tallow, it is put squave and
firm upon the table of the press, and sur-
rounded with a.riog or frame of 1ron,
which should be & hittle higher than the
maest rased parts of the object.. A picce
of gutta-percha at least double the thick.
ness of the pattern, is cut so as to fill the
ring or frame of iron, and then heated, oo
one of its faces only, before a bright fire.
When about two-thirds of ats thickress
have been softened, it is to Le placed,
soft porticn duwnwards, in the irou ring
or frame, and the whole covered with a
block of metal exactly fitting. Thescrew
tp the press is made to act slowly at first,

| but with gradually increased force, as

the gutta-percha becomes harder and
more resisting.

Moutding with a Counteranould.—Cast
a thick black of lead upen sand, kollow
out approumately.with a graver the
places correspoaing to the reliéfs of the
pattern, bearing o micd the desired
thickness of the gutta-percha. Spread
overdche pattera a plate of gutta-percha
of the sime thickress all thioush, tvpen
this place the lewd block, compress by the
serew press. Tiis process profoces es-
cellent results,

Mordding i the Store.—This is con-
vewent for brittle articles of plaster of
Paris, marble, e alibaster,  The pattern
15 put upam a dish of iron or carthen-
wate, a ball of guttu-percha is placed
in the mulile of the abject to be mouhleld,
and the whale is placed w a stove, where
the temperature is just sullicient to melt
the guttaepercha, wlich softens and
penetrates all the detmls; when it has
sunk completely, remove it fiom the
stove, and allow to ccol off until it
sull retains suflicient clasticity to be
separatel] from the pattere.

Monlding by . Hund —The  forezoing
process does not suit objects which w.ll
not bear the keat of the stove ; for such
articles heat the gutta-percha slowly un.
til it becomes a semi-tluil paste; pour a
sullicient quantity of it upen the pattern
previously placel in an iron frame or
rmg. After a few minutes, koexl it,
with wet or oiled finzers, to make it
penetrate all the detuls of the pattern
until it scarcely yiells to the pressure,
In removinz the mocld from the pat-
tery, cut off all the useless parts of
the gutta-percha, and especially those
which may have passed under the pattern
and bind it.  Then the proper position
aud shape of the covered pattern must be
wsceertained, so as not to break the model,
or tear the gutta-percha.  Ie moulding
with the press, gutta-percha of the best
quality is geoerally employed. For
mnoulding by sinking or kueading, gutta-
percha should be mixed with certain
substances to inerease its fusibility, such
as hinseed ol lard, tallow, or vellow wax,
‘Their provertions should pever be over
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one-third of the total weight. The miz-
ture with linseed oil is made by heating
ina kettle 1 part of linseed oil, and when
its temperature has reachel from 190°
to 2129 Fahr,, add gradually, aed stir in
2 parts of gutta-percha cut isto small
pieces,  When the Whole is in a pasty
form, and begins to swell up with the
production of thick funes, remove the
Lettle fiom the fire, apd throw its con-
tents into a large volume of cold water,
where, without loss of time, the paste
must be well keeaded. While stall Lot
place it upon a slab of maible or stoze; it
pay afterwards be rolled between mid.
dling warm rollers. Guttaspercha aay
b used tor an dudefinite leogth of tuae.
Molels of plaster of Pasis, from which
wouhls of fus:ble metal or of gelitiae
are to be taken, will staad the opuration
much better i they have beea hardened
by bang saturated with boiled Tiseed
oil, to which acertain proportiva ofdryer
has been adlded. They must be oled
auin just Letore ponring the gelatine
over them,

Depusits on Undereut Patterns which
are Sucrificed.—A st of & buman head
Ty l\!:\\(cr of Paris mav Lbe realdered -
pervious, azl then metalliced.  Aftera
deposit of copper has beea elfected onats
suitfie, remove the plaster by bLoihing,
anl breaking st through the openiry of
the neck.  The copper mould thus ob-
tained, after beizg slightly greced insile,
serves as a galvaooplastic trough, which
is to be filled with the solution of sul-
phate of copper.  Suspend bags filled
with crvstals of Llue vitriol to the clzes,
and with a separate battery and soluble
auode, or with a porous cell placed iuside
the mould, which is cotpected with the
zine, another deposit of copper takes place
m the cavity. When the thickness of
the metal is suflicicot, strip off the
would or first deposit.  This process is
expensive, but gives sure results with
large patterns having large raised parts.
With small or narrow, or very crooked
objects, moulds 1a several parts must be
used, although the seams require mend-

ing.
Method for Articles in Ifigh Eclief weth
Gutta-percha Moulds.—If it is required

to imitatea statue, or other large article,
commeace by makioy with gutta-percha
a mould in several picces, which, by
neaes of proper marks, may be unital
together, and form a  perfect hollow
mould of the pattern. Cover all these
parts carefully with plumbago. Make
a skcleton with platinum wires, to res
present the outhine of the pattern; thia
must be smaller than the mould, asit has
to be suspeaded o it without any point
of contact, The skeletonis to be euclosed
i the metallized gutta-percha mould,
aud the whole mmersed in the galvaso-
plastic Lath ; connect the inuer surtace of
the mould with the negative pole of the
battery, anl the sheleton, which should
hiave ro poiot of cuntact with the metals
lizal suitace of the would, of platinum
wires with the positive pole; this decom-
poses the solution of sulphate of copper,
which must be placed in the mould,
When the deposit has reached the proper
thickness, remove the gutta - percha
moull, iaside which will Le found the
statue, wk chmay be finished at a very
stmall expense.  Lead wires may be sub-
sututed for the platinum, they are
cheaper, and may ewily te removed,
when dope with, by melting.  But the
exceution of the process is vot easy, as it
is very ditlicult to ascertain that the
sxeleton anode is cowherein coutact with
the euclosing mould; to aveid such cou-
tact, wiap all the exterpal parts of the
platinum arede with o spieal of jpdia.
rubber thread,  As the increase of the
depasit of copper reduces the distance
Letween the mould and the apode, the
latter and the deposit inay come in con:
tact, aud stop the operation without nny
exterior s1g0 to attvact attention. Thus,
if in a trough holding many moulds, oue
point of contact were established between
the two poles, mould and skelcton, all
the electricity of the Lattery would es.
cape at that place, and the working ol
the Lath would stop estuely. To obyi-
ate this inconvenivace, support all the
moulds of the same bath by hooks sus.
peaded to a metallic 10d.  These hooks
must have no costact with the metal.
lized surlaces of the moulds, which must
Le connected with the pegative pole by
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metallic wires terminated above the
liquid by very fioe iron wires. The con-
necting wires of the skeleton anode are
to pass through the same opening as the
negative electrodes, but without contact,
and are united to the positive pole. So
long as there is no coutact between the
skeleton and the intcrior of the mould,
the clectric fluid finds suflicient passage
through the several finciron wives which
conpect the moulls with the battery ;
but, if any contact takes place, the whole
of the clectnaity rushes to that point,
and, Leing too abundant for the small
iron wire, it hcats and burns it out ra-
pidly. The work is thus justantaneously
stopped for this mould, and continues for
the others; and the Lroken wire shows
where the defect is. The iron wire
should be very short, s0 as to bLurn ra-
pidly. In clused mouldsand with an in-
soluble platisum anode, the soluticn of
sulphate of copper will Le rapidly trans-
formned inte sulphuric acid and water.
Therefore make two holes at the lower
part of the niould, through which and
the opening at the head lett for the pas-
sage of the electrede a free circulation
of the liquor in the bath may take place.
When the operation is completed, ve-
move the gutta-percha mould, and the
skeleton anode must Le pulled out. Close
the three holes io the statue, and file off
the seams left at the junction of the dif-
fereat parts of the mould.

Filling the Hollow Dcposit with Brass
Solder.—First cover the citerior with
clay, plaster of Paris, or Spagish white
mixed with charcoal dust, and dry in a
stove-room. This coat is to prevent the
copper deposit from losing its shape and
being oxidized by the heat. The interior
of the articleis thea to be filled with the
softest brass solder, and powdered borax,
whigh are melted by a gus or turpentioe
blowpipe. * All the hollow parts are sovn
filled with the solder, which imparts to
them as much firmness and durability as
15 to be found in cast articles.

Remoting the Mould.—With a metallic
mould, after having removed the uscless
portions of the deposits, pass & card or a
blade of ivory betweea the model and the
deposit,  The operation is the same with

moulds of plaster of Paris, porcelain,
marble, glass, or wood ; but it is dif-
ficult to save a plaster mould which has
been in the bath, and which is nearly al-
ways sacrificed. Moulds of wasz, stearine,
fusible metal, gelatine, or gutta-percha
are softencd in buibog water, and thar
separation presents po dithiculty what-
ever.

Finishing up the Articles.—The articles
when Separated from the moulds are ge-
cerally spotted with plumbago, grease,
or other substances from the moulds. It
is usual to heat them, so us to burn out
the nnpurities, and to cleanse them by
immerston in 3 pickle of diluted sulphu-
vic acid.  The Leatiog reuders the cop-
per deposit soft-r and more malleable;
but it may result ininjury to the miaute
detanls and the Gpeuess of the copy.
Theretore, fur delicate works, it is pre-
ferable to clean with alcokol, turpertiue,
or benzole, and to rub the surface with
s stid brush; finish with a paste of
Spauvish white 1 water, which let dry
upoa the object Lefore 1t is wiped out.
Suaould any Spauish white remain n the
hollows, 1t may Le dissolved 1o water
holding one-teath of its volume of hydro-
chloric acil, which does nat corrode the
copper. Complete the operation by rinse
ing io freb water, aud dryiog o osaw-
dust or otherwise. When it is desived to
avneal the articles without injury to
their surfice, plunce them inte boiling
colza or lmsced ol, or simply grease,
which will bear a heat su'ficicut for ane
nealing, aod will prevent the exidizing
action of the air. Tuis aunealing i
fatty sabstances 13 to be recommended in
the case of highly undercut moulds of
gutta-percha, which may have left part
of their substance in the deep recesses of
the copy. The gutta-percna is first
softencd, and thea dissolved in the fatty
material,

* GALVANOPLASTIC QPERATIONS WITI(
GoLp or SiLvik.—The processes are
more dificult and less cifective than
those for copper. In the case of non-con-
ducting and deeply-wrought moulds,
after haviog deposited by the ordinary
process a thin cvating of copper, the
whole is plupged into the silver bath,
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which then works very well. After the
separation of the copy from the mould,
allow it to rest in a solution of ammonta
or of very dilute nitric acid, which, after
2 time dissolves the copper, and leaves
the silver deposit. Tws reproduction
must be imperfect, as there 13, between
the mould and the precious netal, an
intermediate layer of copper of unequal
thickuess, When the surfaces are buat
shghtly1a reliet, employ moulds of sead,
tin, or fusible mctal, upon which silver
or gold will depusit well and without
adherence.  Lead is preferable to the
other metals, especially whwen the mould
may be obtained by pressure.  Cover
the pattern with a very thin fuil of
lead larger thao the obj ct, the gutta-
percha as applied vpon at, and pressed,
as before explaiced. The lead forl, with-
out being torn, will fullow allthe detiuls
of the pattern, aud tmay be separated
afterwards with the gutta-percha which
it has metalhized. Instead of lead, silver
or gold tuils may be used, and are so tlin
that the seams disappear by simple pres-
sure, A somewhat thick sheet of very
pure lead may be employed for taking
woulds ol engraviags upoea copper orsteel.
The Jead acd the engraved plate are to
be passed between  vollers, or sumply
pressed under ascrew press,

Jraths for Sdver and Gold.—The bath
for silver is composed of distilled water,
17 piot; cyanide of potassium, 7 ve.;
pitrate of silver, fused, 24 0z. The gold
bath is made ot distilled water, 2 pints;
cyanide of potassium, G oz.; acutral
chloride of gold, 2 oz. In this ¢asc, the
weight of the chloride of gold, aud not
that of the metal employed for its pre-
paration.  These baths geperally work
with separate butteries, aod with anodes
of the metal uscd in the solution, or the
porous cells and zmces may be put into
the bath itself, provided thut the exciting
liquor be a more or less concentrated
solution of ¢yanide of potassium. The
zincs must oot be amalgamated, unless
0 separate batteries. Green gold is obs
tained by wisiag 10 parts of gold bath
with 1 of silver bath, or by employing
for a time a silveranode io the gold solu-

‘tion. The deposits of gold and silver,

after their separation from the mould,
should be heated and scratch-brushed ;
and a proper shade may be given to them
by a short sojourn ia ordinary electro-
gilding or silvering bLaths.
GaLvaNiCcETcuING.—Themost sunple
process consists in covering cotirely a
copper plate, with au insulating varmsh,
which is oot acted upou by the bath, aud
then o traong the drawing with a
graver, which must penetrate through
the cuat of varvish, and expose the cop-
per. By using this plate as the soluble
avuode of a bath of sulphate of copper, and
suspending anuther copper plate at the
pegative pole, the latter will receive the
depozit, whereas the forter will become
hellow at the places unmtovered by the
graver. The cograving produced will
only veed a slight finishuny up,  Instead
of using varsish as an iusulating mate-
vial, amnctallic film, which capnot be dis-
solved in the bath, may be used.  If the
copper plateis stroogly gilt with the bat-
tery, the gilt portions will yemaio cn-
tirely wuacted upon, as the acid of the
sulphate of copper dees not disselve gold,
It is equally casy to produce a drawiog in
relict, by mabinz the drawing with some
insulating material hixe varpish or a
lithographic penail.  The uncovered por-
tious arvuud the lines of the drawing will
Lecome hollow, and the image will be in
relief.  The baths cmployed geoerally
hold in soiution the same metal as that
to be engraved; thus, baths of sulphate
of copper are used for ctcling copper
plates, solutions of sulphate of zivc for
zin¢ plates, and gold or silver baths for
the correspondiag metals, Copper aod
zin¢ plates ay be engraved by the bat-
tery, in a simple bath of water with a
little sulphuric, acetic, or mitnc acid.
Upun a varnished plate of copper, a
drawing is traced; this plate is dipned
into a weak solution of mitrate of binox-
ide of mercury, and then set perfectly
lesel. By coveringat with metallic mer-
cury, this becowes fized upou the lines
traced by the graver, apd all the drawe
ing is reproduced ivn relief by the mer-
cury, Cover the plate with a thin paste
of plaster of Paris, aud when the latter
bas set the two moulds are separated,
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and the mercury still adheres to the cop-
per.  The plaster mould may be treated
cither for getting a counter-mould from
it, or for directly obtaining a galvano-
plastic deposit after its metallization.
2. The copper plate iy varpished as
above, and with the graving tool the
parts which will produce the blacks of
the cograving are uncovered. A solu-
tion of neutral protochluride of ziuc is
pourcd upen the plate, and a quantity
of fusible mctal, fusible at from 109° to
212°, is meclted Ly means of an alcohol
largp moved about under the copper
plate.  The same result is obtained as
with the mcercury, except that the
mould may be immediately reproduced
by galvanoplastic methods,

CourositioN ror RENDURING THE
DecosrosiNg  BaTus IMI'LRVIOUS.—A
well-joined and screwed, or bolted, oak
bath will last from 12 to 15 years, if
coated with a mixture composed of j—
Burgundy pitch, 6 farts; gutta-percha,
old nnd cut iuto small picces, 1 finely-
powdered pumice-stone, 3. Melt the
gutta-percha, aed mix it, Uy kneadivg,
with the pumicesstone, tihren add the
Burguady pitch. When these three sub-
stances are thoroughly mixel aud o
the liquid state, several coats must bLe
spread over the inside of tho trough.
The angles and corners require a greater
proportion of matenal, which is runin
by meauns of aniron ladle. These various
coats areat first coarse aud ivregular; au
even surfuce is obtained by a heated flat-
iron and a soldering ivon fur the avgles.
The heat increases the adherence and
the penctration of the wood. The exte-
rior of the trough and the iron parts
ave varnished, either with a fit varnish
or the residuum of some turpentine
" varnish. A trough thus prepared will
redst galvapoplastic baths  at 282
Baumd, composed of sulphuric acid atd
sulphate of copper, and ereu pure uitric
or sulphuric acid, provided that ncither
of these latter remain long in it but it
will not stand the cyanides.

DerostTs TO IMITATE Mosatc Work,
—Cut an open pattern upon a sheet of
. copper, spread it even upon another me-
mﬁlc plate, and dip the whele inte a

bath of silver or gold, the empty spaces
will be filled with the pew metals; ora
patters may be hollowed out with a
graver from a plate of ivory or.mother-
of-pearl, aud the whole metallized and
immersed 1 the galvavoplastic bath,
Whea the whole suiface i covered with
the metallic deposit, grind and polish at
uitil the rehefs of ivory or mother-of-
pear reappear, and the metal will form
the relief,

Broxzr, ron Mroats.—This opern<
tion is to give to new metallic objects the
appearaoce of old ones, by intatine the
characteristic appearance impntel by
age apd atmospheric intlucices to the
metals or metallic compounds, and espe-
cially to copper anl its alloys. 1. The
most simple bronze s, obtained by ap-
1ying upon the cleansel object o thin

‘paste made of water with equal parts of

plumbazo aud peroxide of iren, with a
certain proportion of ¢lay,  Then et
the whole, and when the object is quite
cold, brush in every direction for a lons
time with a middling sl brush, which
is frequeatly rubbed upoti a block of
vellow wax, and afterwards upon the
misture of plumbago and peroxide of
iron.  This process gives a very brght
red bronze, suitable for medals kept 1a
a show ease. 2. This bronze may also
be produced by dipmog the article into
a misture of equal parts of perchloride
and mitrate of sesquioxide of iron, and
heating ustil these salts are quite iy,
Then rub with the waxed Lrush as de-+
seribed. 3. Cleamse the articie, aml
cover it with hydrosulphate of ammo-
ma, which allew to dry, then brush
with peroside of iron and plumbaso,
and atterwards with the waxed biush,
If the picce impregoated with hydro-
sulphate of ammonia is gently heated a
black brouze is obtaiaed, which Leing
uncovered at certain places produces a
good cffect.

Lronze for Zine.— The zinc to te
bronzed must reccive an electro-deposit
of brass, which iz then dipped into a
weak solution of sulphate of copper for
a red tioge. When dri, wet with a rag
dipped into hydrosulphate of ammonia,-
or a solution of polysulplide of potas~
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stum, or protochloride of copper dis-
solved in hydrochloric acid.  After ano-
ther drying, the surface is brushed over
with a misture of peroxide of wen aud
plimbago, according to the tint desired.
The brush may be shghtly wetted with
essence of turpeotipe, which aids the
adhesion of the powders.  The raisel
parts are strongly rubbed to uncover
the brass, Atterwards give a c.at of
colourless vargash.

dAntique Brenze.—Dissolve in 20 parts
by waight of ordimary strong viuegar
3 parts of carbonate or hydrochlorate of
ammonia, anl 1 cach of cemiron salt,
cream of tartar, apd acetate of copper,
amd add some water. When aa aati-
mate mintwie has been ‘obtained, smuear
the copper object with it, and let it dry
at the ordisny temperature for cearly
48 hours.  Atfter that time the object
is entitely covered with verdigris of
various tivces.  Tnea biosh the whole,
and  expecially the reliefs, with the
wazed brwh, I wecessary, the raised
parts are set of with chvome yellow, or
other suitable coloars.  Licht touches
with ammomia give a blue shade to the
grecu portiods, and carbenate of ainmo-
pin deepens the colour of the paits on
which it 15 laid.

Dilack Brenze.—A steel brosze is ob-
taiced by wetting the copper articles
with a diluted solutiova of chloride of
platinum, anl slightly heating. This
brouze will sometimes scale otf by fric-
tior. It may also be obtained by dip-
ping the eleatsed copper iato a weak
warm solution of chloride of antimony
mm hydrochlone acid,  But sometimes
the colour is violet instead of black.

Dron:e Purders.— Bronze powders
made of impalpable brass -are applicd
upon metals to imitate bronze, and
also upon articles of plaster of Paris,
aud ceramic wares, After the objoct
has been clewued, it reccives a thin
coat of fatty drying varaish, which
is allowed to become mearly dry. Tte
bronze powder is thea laid oa with a
brush, and adheres stroogly. After
drying, cover it with a coat of trans.
patent colourless varmsh.  Ths process

15 enly suited to Jarge picces whuch are

imperfectly finished, aud will not do far
reproductions intended to respect the
small details.

Acetate of Copper, Neutral—It
is found in the trade cither in d:uk green
crystals, or as a bright green powder
soluble in water, which becomes green
very soluble in ammoaia, and the solu-
tion is of a sky-blue colour; it is used
for preparing electro-baths of copperand
brass 3 manufactured with copper core
roded by fermenting grape-mash, acd by
other processcs.

Acetate, or Sugar, of Lead.—
Thisis usually in masses formed of ceedle-
like crystals; white; light, although
having Tead for oats base; very soluble.
Obtained by dissolviug Jitharge or pro-
toxide of lend in an excess of vinegar or
acetic ackd, Its solution forms, with
caustic potash or soda, a white precipis
tate which is soluble in an excess of
alkali, anl then constitutes the bath for
coloured rivzs.

Acetic Acid.—It is more or loss
concentrated and pure, according to the
mode of nunufacture. Wood viuegar
or pyrolizncous acid is employed in
large quantitics, and is colourless or
more or less yellow, It often possesses
an cmpyreumatic smell, and geoerally
marks 82 of the hydromecter for acids,
Wice vicegaris more or less coloured, and
may be conceutrated.  Crystallizable
acetic acid is obtained by the distillation
of perfectly dry acetate ef soda, or ace-
tate of Jead, with concentrated sulphuric -
acid.  Tke vapours are condensed in a
glass receiver, which should be sur-
rounded by ice, sometimes mixed with
common salt, .

Nitrous and Hyponitric
Atids.—These two acids are of an
orange-yellow colour, more or less deep,
apd are always produced by the action of
nitric acid upon a metal. Thesmell is flat
and nauseous,and it is danzcrous to inhale
much of these gases. They colour aqua-
furtis yellow, and also impart a greenish
tinge to metallic solutiocs, those of silver
for instance, which may appear as hold-
ing copper.  This colouration disappears
by heating, which it will not do if copper
be preseat.  They are abundautly proe
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duced duriog the cleansing of copper and
its alloys in aquafortis. -

Nitric Acid.—Called also aqua-
fortis or spirvit of mitric. It is bought at
40° Baumé, colourless or dark yellow ;
and at 36° Baumé, colourless or more or
loss deep yellow. This colouration is
generally duc to the presence of nitrous
gases, and is perfectly satisfactory for
cleansing copper; but it sometimes re-
sults from the prescoce of hydrochloric
acid, thus forming aqua regia, or, what is
worse, of iodine, bromine, or chiorine,
and thea the cleansing processes with it
are unsuccessful, Pure nitricacid is ab-
solutely necessary for the preparation of
pitrate of silver. The prescoce of chlo-
rine, hydrochloric acid, or sulphunc
acid will transform a part of the metal
into insoluble, or scarcely soluble, com-
pounds. A pure nitric acid is obtained ;
—1. By distilling in a large glass rctort
the commercial article, and collecting
the product only when it no loager pro-
duces a precipitate or turbidity in a solu-
tion of nitrate of silver, The distillate is
then collected into a glass receiver and
cooled with fresh water or ice. Tie
opcration is terminated when about five-
sixths have been distilled, otherwise the
sulphuric acid will also pass over. 2.
By precipitating with nitrate of silver
and nitrate of baryta, the hydrochioric
and sulphuric acids of commercial aqua-
fortis, and then distilling the whole
nearly to dryuess.  Tho residuum in the
retort is composed of sulphate of baryta,
chloride of silver, and the excess of the
pitrates of these two bases. 3. Dy dis-
tilling 10 a glass retort a misture of 100
parts of pure nitrate of potash with 60 of
pure conceotrated sulphuric acid and 40
of distilled water. The heat is gradually
raised, and stopped wheo, after having
disAppeared, the yellow vapours reap-
pear, The acid thus obtained is slightly
yellow, and"is bleached, by heating it to
pear the boiling point.

Boracic Acid is obtained 1n the
form of scales by decompasing, with a
powerful acid, a concentrated and boil-
ing solution of borax; the boracic aud
crystallizes by cooling. It is used for
waking platinum adhere, by the heat of

a muflle, to ceramic wares ; thus causioy
the metallization of surfaces which were
pot naturally conducting. It is also cm.
ployed for jocreasing the whiteuess ot
silver alloys, and for the decomposition
of the subsalts deposited in electro-baths
containing cyanide of potassium.

Hydrocyanic Acid, or Prussic
Acid.—Diiuted hydrocyanic acid is
colougless, although it is often coloured
by a small proportion of Prussian blue,
which does pot change its properties,
with a bitter taste, and the characteristic
smell of bitter almonds or peach-tree
flowers, although less aromatic, more
pungent and deleterious. It is prepared
by iatroducing into a large retort fixed
to a receiver, wlich is cooled by ice, 2
1bs. of the double cyanide of iron and
potassium, yellow prussiate of potash,
13 pint of water, aad 3} lbs. of
concentrated sulphuric acid, ~ The acid
and water should be mixed beforchand
and allowed to cool. -The distillation is
cflected in a sand bath, and the condensed
Liquid is clear and colourless, The operae
tion must be stopped whea the substances
in the retort begia to swell up, other-
wise a certain propertiou of cyaumde of
iron and sulphate of potash will pussuto
the receiver. Avoid iohaling the vapour
produced duriog this preparation, Hy-
drocyanic acid may also be obtained by
passing a streawn of washed sulphurcited
hydrogen thiough a tall glass vessel hold-
ing water and cyanide of mercury. The
latter compound is transformed 1wuto the
insoluble sulphide of mercury, whercas
the hydrocyanic acid remainsin solution.
After filtering, the liquor is geutly
heated in order to expel the remaining
sulphurctted hydrogen, which is more
volatile than hydrocyanic acid. This
method is not so simple as the nracedine
one, and is open to the inconvenience of
often baving the acid contamipated with
uadecomposed cyanide of mercury or sul-
phuretted hydrogen. Hydrocyanic acd
1s employed for maiotaining the metal
strength of gold dipping baths with py-
ro-phosphates, and for decomposing the
alkaline carbonates formed in batkswith
cyanide of potassium.

Hydrochloric Acid, Spirit of
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Salt.—Duzring the preparation of this
aud, it is gaseous, and cmits abundant
and thick fumes io contact with the
air. Water, at the temperature of
70° TFuhr., dissolves 460 times its own
volume of this acid. This solution is
always employed in the arts, aod 1s
generally contaminated with sulpbur-
ous and sulphurie acds, and by per-
chloride of iron, imparting a yellow
colour to it. It is cmployed fc~ pre-
paving the chlorides of certain metals,
for 1nstaoce that of ziog; 1t enters ioto
the composition of aqua regia; and the
comman salt, added to certain cleansing
acids, is intecaded to form a small quaa-
tity of hvdrochloric acid. It is prepared
Ly introducing common salt inte a glass
balloon, and an cxcess of cominercial
sulphuric acid. A gentle heat is gra-
dually applied, aad the gas is collected
and dissolved 1o a scries of tubulated
bottles.  These veceivers should be con-
stantly cooled by astream of water or by
ice, because the clevation of tempera-
ture caused by the combination of the
water and acid, would preveot the liquid
from becoming thorouchly saturated.
The first bottle contaius Lut hittle water,
and is intended to arrest the unpuritics
mechanically carvied by the gas. ‘The
alass balloon, after the operation, con-
tains acud sulphate of soda.
Hydrofluoric Acid.—Hydrefluo-
ric acid is prepared by decomposing in
a lead retort a paste of fluotide of cal-
cium and sulphuric acid. The varwous
joints of the retort are cavefully Juted
with clay ot plaster of Favis, and the
receiver 15 a bent tube of lead plunged
into a mixture of 3 parts of broken ice,
and 2 of common salt, or more simply,
into ice alone. The end of the receiver
is perforated with a small hole, in order
to aid the condensation by a small pres-
sure. A gentle heat is applied at the
bottom of the retort. This acid must
be kept in lead bottles which are but
slightly acted upoa, or in platinum ves-
sels, upon which it has no action what-
ever; gutta-percha bottles have beca sub-
stituted for the metallic ones, and appear
to stapd the acid well when it is not too
concentrated. Avoid any contact with

the vapours of ‘hydrofluoric acid, other
wise after a few bours the shia will be
covercd with painful blisters.

Stearic Acid.—Tbis acid is white,
and more or less greasy to the touch; it
melts at a tcmperature from 1402 to
150° Fahr, into a clear liquid, which
again solidifies by cooling. It is this
property which renders stearic acid
valuable for taking casts, If too greasy
it will stick to the pattern, apd espe-
cially to plaster of Paris coated with
plumbago; in this case it should be
mixed with a certain proportion of wax
or spermaccti. ~When too dry it con-
tracts considerably by cooling, often
breaks, and the galvanoplastic deposits
have a crystalline surface. This defict
is corrected by tallow or olive oil.

Hydrosulphuric Acid.—Gene-
rally in the gascous form, but may be
dissolved in water, which absorbs two or
three times its own volumne of it at the
ordinary temperature, acd then acquires
the same properties as the gas itsclfl
Hydrosulphuric acid is obtained by the
reaction of hydrochloric acid, or diluted
sulphuric acid, upon many sulphides,
such as those of antimony,iron, barium,
or strontium. The gas is collected
under receivers filled with mercury, or
15 dissolved 1n ap apparatus such as that
described ta the manufacture of hydro-
chloric acid. The distilled watcr em-
ployed should be deprived of air by
boiling, otherwise the solution will be
milky fromn the partial decompesition of
the acid. Be careful not to bring in con«
tact with this gas metallic salts, cilt or
silvered articles, or even pure gold and
silver, which are rapidly blackened by it.

Tannic Acid.—This acid is gene-
rally prepared by digesting powdered
gall-nuts, at a temperature of about
90° Fahr., in commercial ether, and in
closed vessels,  After about eight Jays
the settled liquid, which is quite syrupy,
is decanted aud spread upon many
dishes, which are put into a stove. The
ether is evaporated, and the nearly pure
tannic acid remaias ia uncrystallized
scales, which are light, thin, yellowish,
and with tbe lustre of mother-of-pearl,
It is purified by solution in boiling



238 WORKSHOP

RECEIPTS.

water, which, by cooling, allows it to
deposit in the shape of ncedle-like crys-
tals. Taanic acid possesses the sipgular
property of rendering insoluble cestain
gums, gluten, and gelatine cspecially,
the latter being transformed into a kind
of leather which will not putrefy.

Gold Amalgam.—Amalgam s
the name given to alioys of metuls with
mercury, but the lutter must nbsolutely
be one of the component parts. Whatever
be the Yroportions of gold and mercury
put together, an amalgam is always
formed ; but there are certain propor-
tions which are more or less fuvoun
able for obtainiug o certain 1esult. The
gold amalgam tor gilding by stirring
should be more fluid, and therefure con-
tain more mercury, than that prepared
for gilding by fire for a dead lustre, or
fur oumolu.  The latter should be of the
cousistency of hard cold butter, a jittle
rough to the touch, and with a crystal-
line testure which causes the production
of a neise when the amalgan 1s pressed
between the fingers. That for gilding by
stirring should be of the consisteucy of
hooey and quite soft.  An amalgam is
geuerally prepared by heating distilled
mercury to a temperature of about 399°
¥., and adding to it foils ot ribbons of
gold, which readily incorporate. The
wheole is then thrown itto cpld water. It
the proportion of mercury has been too
great, the amalgam may be heated over
the fire, until part of the mercury is vo-

latilized, and the proper’comsisteney is
reached.  Should the amalgam Le teo
hard, an additioa of mercury will soon
ix with the mass.  When un amalgam
s heated at a dull red heat, all the mer-
cury is volatilized, and the gold remains
in the form of a spongy and crambling
nass.

Ammonia.—Ammonia is obtained
by jreating any kind of ammoniacal salt
Ly u fized alkali.  Sulphate or hydro-
chlorate of nmmenia is gencrally cm-
ployed, and is heated in a stoneware re-
tort with slaked lime. The gas produced
is received cither under gliss bells or
tubes filled with mercury, it we desire to
keep it in the gascous state; or is dis-
solved io the water contained in tubu-

lated bottles if its solution is desired.
After the operation there remaios in the
retort sulphate of lime or chloride of
calcium. Ammonia is employed for aid-
ing the solution of the coppersalts enter-
ing 1ato the composition of the baths for
electro-deposits of copper or brass,-for
agewng freshly-made silver baths, for pre-
cipitatiog gold ammoaium from the chio-
ride of-gold, and for dissolving the film
of’co‘ppcr deposited at the Leginmpg of
galvdnoplastic operations with silver, &e.

Silver.— The silver found io the
trade, evea under the name of virgin
silver, retains traces of copper.  Silver
is purified by several methods:—1i. The
impure metal is dissolved by nitric ac:d,
and the solution bLeing largely diluted
with water, add to it an excess of a hl-
tered solution  of commun salt.  Aa
abundact white precipitate of chloride
of silver is produced, winch rapidly sct-
tles to the bottom of the vessel.  All the
silver salt is decomposeld when the clear
liquid is not rendered turbid by aturther
addition of common salt.  The chloride
of silver is collected, and washed several
times, until the hiquors are no longer
colomred Lrown by yullow prussiate of
potassa. Tids 1s the proof that all the
copper has beea washed ont. The woashed
chloride of silver is nuxed with two or
three times its own weight of catbonnte
of soda, dricd, and n:elted ia a auable.
After cooling, the metal is found in
conical buttou at the bottom ot the
crucible.  To granulate it, the wolten
silver is poused from a certan heighe,
about 3 ft., intoa large volu:nc of water.
2. The alloy of copper aud silver is dis-
solved in nitric acid, and the solutig
‘evaporated uatil the salts fuse. Aftq
cooling, the fused wmass is gradually
thrown into a red-hot crucible, when the
nitoie acid escapes, leaving Lehiud the
silver in the metallic state, aud the cop-
per as oxide,  The Separation of the two
takes place naturally,acd isaided by the
addition of diy borax, which dissolves
the oxide of copper. Silver is easily dis-
solved in pure pitric acid, bLut vot so
rapidly in one contaminated by chlorine
or hydrochloric acid, which produces a
coat of chloride of silver around the
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" metal, and therefore forms an obstacle to
its solution. Sulphurie acid also com-
bines with silver, and the resulting salt
is but slightly soluble. Pure silver is
employed for the preparation of the
mitrate and other silver salts, and for
soluble auode in silver baths.

Nitrate of Silver, or Lunar
Caustic.—This salt is found in the
trade under three formsy either as crys-
tallized oitrate of wilver 1o thin trans-
pureat plates; or 1o amorphous, ojaque
white plates of fused nitrate; orinsmall
cyliuders, which are white, or greyy or
biack, according to the pature ol the
mould employed, and coastitute the luar
caustic for surgical uses.  The cryatal-
lized pitrate of sidver stll retazos o snzall
proportion of nitvic #e.d and water; the
white fused ve 15 pure when it has tot
Leen fraudulently adulterated by mitrate
of potash or voda, The third biod,or lunar
caustie, geoerally has ats surtace coated
withafitm of reduced silver and of oxide
of copper frum the moulds; its colour
may ~1>0 be due to the inferior quality of
the silver emploved. Nitrate of silver s
prepared by dissolving pure silver an
double its own waight of Jure nitnic acil
at 402 Baumg, in a glis tlask or 1a a
poreclaiz capsules  Abundast nitrous
vapours are disengaged, aud the metal
soon disappears to torm 3 coloutless
hquid, blue or green it there be copper.
Atter cooling, and a rest of' a few hous,
amass of crystals of mtrate of silver s
found, which is dvained and washed wath
a httle distilled water alicady saturated
with mitrate of silver, in order to remove
the escessof acid. Theerystals aredrield
1 a stove, aud hept away from solar
hight.  If, instead of cooling the hquid
atter the stlver has been dissolved, the
evaporatioa be continued, the nmass will
becote spongzy, and then tuse by a greater
heatinto s greyish liquid which may be
run igto moulds. The fused mass, ob-
taived by the fusion of the separated
crystals of nitrate of silver, is whiter.
This salt, whatever be its mode of prepa-
ration, should be kept in black or blue
bottles; it is employed for prepariog
baths, metallizing moulds, and many
other purposes.

Nitrate of Binoxide of Mer--
cury.—This salt 13 used for slightly -
amalgamatiog the pieces which arcto be
silvered or gilt. It is obtained by dis-
solving at the temperature of about 212°
F,some mercury in double its own weight
of pitric acid at 40° Baumd, and con-
tinuing the heat until yellow fumes
no longer appear.

Nitrate of Potash, or Salt-
petre.—Nitrate of potash is colourless,
and has a salt taste; 1t is very Soluble
in water, and a conccutrated solu-
tion deposits, oa ccohing, fine prismatic
crystals, which are muoie or less trans-
lucent.  Distilled 1 closed vessels with
mozre or less diluted sulphuric acid,
nitrate of potash produces nitric acid, or
aspuatortis of varivus degices of concen-
trativn.  Saltpetreis used for producing
a dead Justre upon objects gilt by fire,
aud for desilverizing batks,

Bicarbonate of Potash.—This
is white aud colourless, and crystallizes
cither like mitrate of silver, or like com-
wen salt or jodide of potassium. It i
soluble m tepad water, without decompo-
sition ; but at the boiling-pernt it loses
ote-fourth of its carbome acid and be-
comes a sesquicarbonate.  This is emn-
ployed for the preparatica of certinn
ailding baths by dipping, and for that of
the ordinary eyanide of potassiun, is ob-
tained by coaducting o stream of car-
bonte acid through a concentrated solu-
tion of carbonate of potash, until the
liquor is no longer rendered turbid by
the sddition of sulphate of maguesta or
mtrate of Lime.

Bitartrate of Potash, Cream
of Tartar.—This salt is nearly pure
in wice, from which it separates in the
shape of small white or red crystals,
according to the columr of the Liqud.
It is guthered on the siles of wine casks,
and purificd by bone bluck. The price of
crean of tartar varies with that of wine.
This substance is often adulterated with
alum, saltpetre,&e.  Its therefore pre-
ferable to buy itin the erystallized form,
and to pulverize st in the shop. It 15
employed for the preparation of the
whnteaing silver baths, tor those of tin,
and for the silvering paste by rubbing,
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India-rubber.—This substance is
white when pure; but jts colour is ge-
neraliy brown or red, caused by the
smoke of the fires employed for drying
it. Water, alcohol, and acids do not
dissolve india-rubber ; ethers, bisulphide
of carbon, essential oils, and ULenzole
dissolve and abandoen it after their vola-
tilization.  These solutions give the
means of obtaining very delicate moulds,
Apply it in very thin and successive
coats, otherwise the exterior surface
being the first to solidify, will preveot
the drying of the intcrmediate coats,

Chloride of Silver.—This sub-
stance turns black if exposed to the
light, it must therefore be kept in blue
or black bottles. It melts at a high
temperature, and acquires the appear-
avce of horn. When chlorine water,
bydrochloric acid, or a soluble chloride
15 iotroduced into a solution of a silver
aalt, there is itnmediately produced an
abundant white precipitate of chloride
of silver, which is insoluble in water
aod in concentrated acids, but soluble
in ammonia, cyanides, and the hypo-
sulphites and sulphites of alkaline or
earthy bases. This preaipitate is but
slightly soluble in the Lromides, jodides,
chlorides, and fluorides of the alkalioe
or earthy metals. Chlovide of silver is
employed in the preparation of the
baths for eclectro-silvering, and  for
whiteuing, and for the pastes for silver-
iug in the cold by rubbing.

Protochloride of Tin, or Tin
Salt.—This salt is greasy te the touch,
and melts casily. Protochloride of tin
15 soluble in water, but is partly preci-
pitated in the state of a white subsalt,
which is easily dissolved 3a a slight
cxcess of acid.  Alums, pyrophosphates,
tartrates and bitartrates precipitate at
first the nqueous solution of this salt,
lut an cxcess of the reagent redissolves
the precipitate. The protochloride of
tin is prepared by dissolving granulated
zing, in cxcess, in hot hydrochloric acid,
evaporating the solution, and letting it
crystallize. I the erystals are heated,
they first melt in their water of crys-
tallization, which soon evaporates, car-
rying off a small proportion of hydro-

chloric acid. This operation 13 com-
pleted when thick, white fumes begin
to be evolved, which are proof that the
salt itself volatilizes. The melted chlo-
ride of tin thus obtained is preferable
for tioning with alkaline aquors.
Chloride of Gold.—This salt 1s
in yellow, red, or brown-red needle-like
crystals, according as it has been more
or_less deprived of acid, Chloride of
golet is decomposed by light iato the
metal and chlorine; 1t should be kept
in black bottles, with ground-glass
stoppers.  Cork, hike other organic sub-
stances, decomposes this salt.  Chloride
of gold absorbs the dampress of air, an:d
resolves into a liquid of a fine vellow
colour. It produces violet stains on the
skin, and is tery soluble in water. A
diluted solution of chloride of gold is
decolourized Ly sulphurous acid; after
a time the mctal is precipitated as a
powder, which is green by transpareoey,
and red by veflected light.  Chlovide of
gold may be prepared by dissolving the
fively - divided metal in aqua reqa,
formed of 2 parts of pure hydrochloric
acidto 1 of pure nitricacid. Theopera-
tion is effected in a glass flask, and with
theaid of a geatle heat, uatil all the gold
is dissolved wto n yellow liquid, which
retains a great excess of acid.  The heat
1s then slightly increased, and contioued
until the liquid is a hyacinth-red.
After cooling, a crystallized mass of a
tine yellow colour remains, which is
well adapted to the preparation of the
gildiog baths by dipping.  If for baths
working with a battery, continue the
action of the fire until the liquid in the
flask appears a dark blackish red, with-
out ceasiog to be fluid. By cooling, the
crystals are brown-red. The flask should
stand upon a plate of sheet iron per-
forated in the ceotre with a hole, the
diameter of which is not larger than
the layer of liquid after evaporaticn.
This is to aveid the reduction by an
excess of heat of a portion of the chlo-
ride of gold. It is preferable to make
the aqua regia just before using it.
Bichloride of Platinum.—This
salt 13 amorphous, reddish yellow, or
blackish red, according to the degree of
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evaporation of the acids in excess. It
resembles chloride of gold in appear-
ance aod in its deliquescent property,
when acid, but it is not so easily decom-
posed by light and organic substances.
Its diluted solution is gold-yellow, and
dark yellow wheu concentrated; but
never wine-red, uoless it contains palla-
divm, indium, or rhodium. The chlo-

 ride of platipum resists the action of the
fire better than that of gold; however,
at first it becomes protochloride of pla-
tinum, and lastly metal.  Whea a brass
article is rubbed with chloride of pla-
tiaum, it acquires the colour acd lustre
of stcel, aod this coat s oftea quite
durable.  Perfectly neutral chloride of
platioum, mized upder a muller with
certain futty and esseatial oils, furnishes
a paste for applyivg thio coeats of metal
upon stoacware, pottery, gl:ms, and por-
celain.  Chloride of platicum is easly
soluble in caustic soda, aud in the carboa-
ate and phosphate of this base, aud thus
furgishes more or less satistuctory baths
for platioum deposits, This salt is pre-
pared Liae the chlorde of gold ; but the
aqua regia is composel of & parts of
hydrochloric acid te 3 of mitric acid.
The product is evaporated cearly to
drycess in a porcelain dish, and thea
removed after coolicg.  If it be deswed
to Liave it more acid, and therefore more
casy 1o dissolve, it is pourced still fluid,
Lut cmitting little fuwes, ioto a porce-
lain plate, trom wihich it is casily scpa-
rated after cooling.

Chloride of- Zinc. — This sub-
stance is grey or white according as it
has been prepared in iron or porcclain
vessels, and has been more or less dried.
It is caustic, greasy, aud hot to the

touch. It absorks moisture very ra-
pidly. It may be dwstilled, and then
possesses the appearance of butter.

Chloride of ziuc 15 employed for aiding
soldering, -brazing, or welding opera-
tions, aod in this case it should bLe as
peutral as possible, in order not to act
as an” acid upon the metals. It eaters
into the composition of the brass or zine
baths. It is prepared by dissolving ziac
0 hydrochloric acid, filterivg the solu-

tion left fur a few days 10 contact with

an excess of zinc, and evaporating it
down to igoeous fusion. At that mo-
ment abundant and thick white fumes
are disengaged. ‘The mass is then cast
into plates, which are put ioto well-
closed vessels immediately after cooling.

Cyanido of Silver.— This sub-
stance is white, becomes slowly black
when expoied to the light, and is in-
suluble 1o water acd in cold acds,
which, however, will dissolve it on the
temperature being rmsed sufliciently.
It is dissolved and decomposed by the
sulphites, hyposulphites, aod chlorides;
the cyanides and prussiates form with it
double salts. A cyanide of silver is
always formed whea any kind of soluble
silver salt is treated by a small propor-
tion of cyamde. Cyamde of silver is
prepared by adding hydrocvasic acid to
a ¢old solution of nitrate of silver, The
precipitate tormed s thoroughly washed,
and kept wet in blue or black bottles.

- Cyanide of Copper.—This salt,
as a powder of a brewn colour, is ob-
taired by the precipitation of a soluble
copper salt by yellow prussiate of pots
ash, or may be obtained of a dirty white
with a greenish-yellow tinge, from the
precipitatioa of a soluble copper salt by
cyanile of potassium. Whnatever its
mode of production, it is easily soluble
fa all the alkalice cyanides, atd evea in
yellow prussiato of petash, 1f 1t has been
recently prepared. Dy solution in an
excess of cyanule it forms the double
cyanide of potassium and copper for
clectro-coppering.

Cyanide of Calcium.—This is
employed for decomposing the car-
boaates formed in the baths of cyanide
of potassium. A solution of cyanide of
calvium is oblained by adding prussic
acid to a paste of caustic lime in ezcess.
By filtration, the excess of lime remains
behiud, aod the cyaoide of cilcium 15
in the liquor, This salt canaot be ob-
taioed in the solid state, is decomposed
by heat, and it 1s better to use it when
tecently prepared.

Cyawde of Gold.—It is of yellow
colour, acd acts with reagents very mech
like the cvanide of silver. Cyauide of
gold s prepared by pouring a coucen-

R
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trated solation of cyapide of potassium
fnto a concentrated one of. chloride of
gold.  Aun excess of alkuline cyanide will
dissolve the precipitate and form an
electro-gilding bath holdicg a double
cyanide of gold and potassium. This
salt may be employed for the preparation
of gold baths; Lut it is move expensive,
- and ddes not seem to give better results
thar any other good salt, and particu-
larly the gold ammonium.

Cyanide of Potassium.—No
other product is more important to the
electroplater than the cyanide of potas-
sium, which is the basis of most of the
baths  employed, and tho purity of
which is necessary for the success of
the operation. To obtain the cyamda
pure, several operatious are necessary.
1, The recrystullization of the com-
mercial  yellow  prusaate of potash
until it is entirely free from sulphates.
2. The thorough drying of the pure
arystals at a temperature of from 2127
to 250° F. 3. The melting at a white
hoat of the dried prussiate in thick iron
crucibdes with their covers on. 4.
Keeping the conteuts for some time io a
stato of quict fusion, to permit the sct-
tling of the iron at the Lottom of the
crucible, b, When the surface of the
molten cyanide appears tramsparent
withdraw the cruable with iron tongs,
and pour its contents, without shakicg,
upon a polished iron pan, the bottom of
which is immersed in water.  The iren
generally remaias in a spongy mass at
the Lottotn of the crucible; but, as a
further precaution, the molten cyanide
13 sometimes passed through a fine
metallicsieve, which has Leen previously
raised to a red heat.  An ron ladle,
perforated with numecrous holes, may
also be fitled with the iron of the pre-
vioys operations, ard the whale being
raised to a red heat, the molten cyanide
is filtered through it. During the fusion
of the cyanide, now and then plunge
into it a dry glass rod ; if the cynnide
gathered upoa it is perfectly white and
clean, the moment has arrived to pour
the contentsout. The cyanide manufac-
tured in thismaoner is cyanide No. 15 it
is of a milky white, more or less translu-

cent, and its fracture is crystalline and
vitreous. Jtiscompletelyodourless, when
perfectly dry, but if it has absorbed tha
Jeast quantity of water, 1t possesses the
characteristic smell of the bitter aimond.
Exposed to the damp air, it socn deli-
quesces, and is decomposed into car-
bonates and formiates of potash and ame
monia. When a cvanide is to be kept for
a loug while, it is prepared with a pure
yellaw prussiate of soda, and the product
1s rather eflorescent, thatis to say, repels
dampness instead of attracticg it liko the
cyanide of potassium.

Ordinary Cyanide of Potas-
sium.—Sometimes it is advantageous
to substitute for pure cyanide marking
087 or 1002 one rot so vich, which owes
to free potash the property of improvieg
the conducting power of freshly-made
baths,  The facility of its mauutacture
allows of a much lower price. “Lhe second
quality, which contiuns 75 per cect. of
real eyanide, isintended for freshly-made
baths, and for those of Lrass and copper;
the third quahity, haviag 53 per cent. of
real exyugide, is applicd to phutographic
uses.  The following is mixture tor No.
4 :=8 parts of puriticd anddried yellow
prussiate of potash, atd 4 parts of bicay-
bonate of potash, or 3 parts of pure car-
bonate of potash; and for No. 3, equal
parts in weight of yellow prussiate and
pure cabonate of potash.  Place in a
covered troa crucible and bring to a red
heat,  The remauder of the operation is
the same as has been deseribed for the
pure cyaumde, except that the tempera-
tuie does not require to be so high. The
trial coating upon the glass rod should
be porcelain whnte. The tracture of these
eyanides’ 33 move or less crystalline or
granular, according as the coohing has
beea sudden or gradual.  The prescoce
of sulphates in the yellow prussiate, or
the carbonate of potash employed, will
impart a pink, green, or blue colour to
the cyanide.

Ferrocyanide of Potassium,
or Yellow Prussiate of Potash.
—This is io fine yellow, and semi-trans-
lucent, crystals, which break gradually
and without noise. The fracture is
jagged. and filled with a multitude ot
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small bright spots. The solution of fer-
rocyanide of potassium is straw yellow,
and lite the simple cyapide of potassium,
precipitates and redissolves afterwards
nearly all metallic salts.  However, its
dissolving power is much lesd energetie.
The soluble anodes aro but httle dise
solved, in Laths composed of this yellow
prussiate, which renders their uso expen-
sive.  This cyanide isscarcely b isonous,
and does pot emit any smell or absorb
danpuess. [t is prepared by carbozizing
animal re<idue, such as tlood, horn, hair,
&c., with a misture of carbonate of
potash and iron scraps.  The mass is
then hixiviated with water, and the so-
lution crystalhized. For the manufacture
of white cyanide of potassium, aveid
those erystals of vellow prussiate which,
whea viewed obliquely, preseat other
small brnight crystals of sulphate of
potash, as they are injurious to the
operation.

Cyanide of Zinc.—This articles
costly, and docs not present any real ad-
vantage over the other zine salts, It is
wiite or dirty white, according as the
zize salt was without or withron. It
is insoluble in water, but soluble in am-
monia, aud in the earthy or alkaline sul-
phites and cvanides, with which it forms
double salts, swmtable for zinc clectro-
baths. Jts solution is the more casy as
it has Leen more recently prepared.
Cyanide of zinc is obtained by incom-
pletely precipitating with cyanide of
potassium, asolution of suiphate, nitrate,
chloride, or aretate of zine. The pre-
cipitate is draised upon a filter of paper
or calico, and washed to remove the re-
maning soluble ziuc salt,

Gelatino or Isinglass.—This
article is estracted by acuds, or super-
heated water, from bones, skin, cartilage,
and simlar substances; it is more or
less coloured, according to its degree of
purity. The common sorts, or glue, aro
employed for making galvanoplastic
moulds. The least coloured are preferred,
because the castsare more delicate. Cold
water swells and softens pelatice, but hot
water will dissolve it. This property is
very useful for the production of the
woulds, but is disadrantageous when the

mould is in the Lath. This incon-
venience may be partly remedied by ndd-
ing to.the gelatine, before pouning it
upon the pattern, a few hundredths of
tanaic acid, which with it forms a kind
of ‘lcather, and resists the action of the
liquids Letter. Gelatine moulds should be
rapidly coated with the metallic deposit,
otherwiso they will give very imperfect
copies,  Although hot water dissolves
gelatine, which sets by cooling, this pro-
perty disappears after too long aboiling,
and the hquid that remains will ot
coagulate.

Benzino.—DBenzine dissolves all the
oils, resins, gum Tesins, varnishes, and
fats, and is thercfore very useful. It is
much superior to alcohol and essence of
turpentioe, formerly emploped for re-
moving resist varnishes, and may be used
in the cold, which is a great adrantage
with inflammable substances. A small
quantity of naphthaline gives a pink, red,
or Lrowp tinge to benzine ; but this is of
Bo consequence,

Phosphate of Ammonia.—
Necessary for the composition of baths
for thick platioumdcposits; itisobtained
by ‘the exact saturation of phosphoric
acid with ammounia. The Jiquid is then
evaporated at a gensle heat; 1 4] a few
drups of ammoaia pow aod then to com-
pensato for that removed by the decom-
pasition of small quantitics of the salt.
When the liquid becomes syrupy it is
set aside to crystallize in a cool place,
It may also Le prepared by decomposing,
with carbonate of ammonia, the Liphos-
phate of hme resulting from the diges-
tion in sulphuric acid of ground and cal
ciocd bones,

Phosphate of Soda.—This :alt
crystallizes in fine, transparent, colour-
less prisms it eflloresces by losing prirt
of its water of crystallization. It & so-
Juble in distilled water without pro
ducing aov precipitate, Lut causes o
deposit of white phosphate of lime in
calcareous waters. This salt is formed
of 1 part of phosphoric acid, saturating
2 of soda, and 1 of water acting a base.
Phosphate of soda 1s used for hot electro-
gilding baths, and is prepared by treat-
ing calcined and powdered bones with

r2
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sulphuric acid, and letting the mixture
rest for several days. The acid phos-
phate of lime is theo removed by wash-
ing the residue, and the filtered hquid is
saturated by carbonate of soda until
carboaic acid is no Jonger disengaged.
The clear settled liquor is then concen-
trated until it marks 33° Baumé, aod is
allowed to crystallize once or several
times.

Pyrophosphate of Soda.—The
commercial salt is geoerally in a white

owder, soluble in water, but not so so-

{uble as the preceding salt; it requires
distilled water, as it produces precipi-
tates in calcarcous waters. The pyro-
phosphate of soda gives a white precipi-
tate with nitrate of silver, whereas that
of the ordinary phosphate is yellow. It
is emnployed for the preparation of gild-
ing baths by dipping ; and is obtained by
fusing the ordivary dried tribasic phos-
phate, which by this operation loses an
equivalent of combioed water, and be-
comes bibasic, Thetemperature required
is high, and few crucibles will stand the
heat and the fluxing action of this sub-
stance.

Plumbago, or Black Lead.—
Nearly pure carbog, black, with a cer-
tain Justre, soft te the touch, without
smell or taste, and difficult to burn.
Plumbago, in the natural state, 1s gene-
rally mixed with a proportion of oxide
or sulphide of iron and carths, which
should le removed by washing with
hydrochloric acid. The best plumbago
is very black, and without much listre,
except after rubbing; it should numly
adhere to waz and plaster of Paris ar-
ticles, anod should not detach from them
by being immersed into a liquid. The
best way to ascertain its quality is to
apply a deposit upon it; the sooner it is
regdlarly coated the better it is. It is
employed for rendering conducting cer-
tain substances which are not paturaliy
so, and for preventing the adherence
between two superposed metals. Plum-
bago 1s also used for bronzivy; but in
this case it is useless to purify it with
hydrochloric acid. When plumbage 15
moistened with a solution of chivride of

gold in ether, and then allowed to dry

in a shallow vessel exposed to rsolar
light, a gilt plumbago is obtained, which
is much more conducting than plum-.
bago alone.

Amalgamating Salt.—This is a
mercury salt with three acids, and s
composed of the sulphate, nitrate, and
bickloride of this metal. It is liquid,
more or less coloured, very dense, and
gives i water a yellow preapitate,
which is dissolved by an excess of acid.
It produces a violet stain on the skin,
and amalgamates copper and its alloyvs
thoroughly and rapidly. It is used fur
amalgamating the zioes of batterics,
and dispenses with the metallic mer-
cury ; it is more easily apphed, and pre-
vents much trouble in gilding works. It
is prepaved by boiling the nitrate of bin-
oxido of mercury upon an excess of a
powder composcd of equal parts of bisul.
phate and ULichloride of mercury; the
liquor only, remaimng arter cooling, is
used.

Sulphate of Copper, or Blue
Vitriol. —Easily soluble in water,
especially when the latter contains
some free acid, and the solution is blue.
Hot water dissolves much more of this
salt than cold, aud it crystallizes by
cooling. Tke solution of sulphate of
copper constitutes the galvavoplastic
baths, which are repdered more con-
ducting by the additiva of ;th in
volume of sulpburic acid.  Maoy kinds
of commercial sulpbate of copper are
inpure, and have variable propor.
tions of the sulphates of iron wud
zine, which are ipjurious when their
amount is too great. Sulphate of
zinc is detected by passing through the
acid solution a currcot of sulphuretted
hydrogen gas. The sulphide of copper
produced is separated by filtration, and
the clear liquor is treated by ammonia,
which produces a white precipitate of
oxide of zioc, soluble in un excess of
alkali.  The iron remaios also in the
acid liquor filtered from the copper, and
its presence is ascertaioed by the red
prussiate of potash, which gives a blue
colour., Another process for the detec-
tion of iron is to add to a small quan-
tity of the solution of sulphate of copper
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enough ammonia to dissolve all the | It is very solublo in water, and is gra-
ownle of copper precipitated at first, | dually transformed into sulphate by the
and the brown oxide of iron will be | absorption of the oxygen of the air.
tcen floating in the blue liquor, The [ Sulphite of soda, and generally all the
best sulphate of copper comes from the | soluble sulphites, dissolve the salts of
refining of silver comn by sulphuric acid, | gold, silver, or capper, and transform
or from the solution in the same acid of | them into double colourless salts, which
the scales of copper ovide produced in | possess more or less stability, nud are
rolling sheets of this metal.  Avou | employed for clectro-baths. = Tho sul-
cheap copper sulphates extracted from | phite of soda may absorb an excess of
old acid dipping Liquors, as the: contaia | sulphurous acid, asd thus become a bi-
zinc and other metals, and alvo nitrate | sulphite, which should always be pre-
of copper with free witric acid. These | ferred to the neutral salt. The peutral
sulphates are generally very wet, and ia | sulphide of soda is prepared by passing
small crystals, a stream of sulphurous gas through a
Sulphate of Protoxide of |solution of carbonate of soda until the
Iron, or Green Copperas.—This | liquor neither turos red litmus paper
salt crystallizes like the preceding one, | blue, nor reddens a blue one. If the
aud is of a fine green colour. It is very | solution is very concentrated, a quantity
soluble 10 water, aod is rapidly oxidized | of small crystals of bicarbopite of soda
by coptact with the air.  The sulphate | precipitate during the operation, and
of protoxide of irou is employed for pre- | should be stirred to prevent them from
cipitating gold from its acid solutioos, | obstructing the gas tube. An excess of
It is prepared either by evaporating and | sulphurous acid decomposes them with
crystallizing the liquors used for cleans- | abundant production of carbouic acid.
1z iron, or by the oxidization in the air | The saturated liquor crystallizes by
of iron pyrites, The salt obtaiged by | cooling if concentrated; in the other
thix latter process geverally contains: | case it should be evaporated to a certain
some copper, which 1s precipitated by | point. The bisulphite of soda is pro-
iren seraps put ia the solution. duced by continuing the passage of the
Sulphate of Mercury, — Pre- | sulphurous gas until the solution red-
pared by heatiog in a porcelain disk [ dens, and even destioys the colour of
1 part of mercury with 2 parts of con- | blue litmus paper. This salt i the air
ceotrated sulphuric acid, and completely | loses its excess of sulphurous gas, then
drying the product. Great quantities | becomes neutral sulphite, and, after a
of sulphurous acid, and then of sul- ! long time, sulphate of soda, by the ab-
phuric acid, are disengaged during the | sorption of oxygen.
operation 3 when cearly dried the paste | Sulphide of Ammonium. —
should be costantly stirzed with a glass | This is prepared by saturating ammoaia
rod. . with sulphuretted hydrogen gas. Itis
Sulphate of Zinc is either in Igcnerally used with an excess of sul-
white or opaque plates, in large tracs- | phur, that is to say, after it has beeo
parent crystals, or in a mass formed : kept for a few hours with an exeess of
of a quantity of crystals, it is very , flowers of sulphur, and at a temperature
soluble in water, which remains colour- | of about 160° Fahr, The liquid is then
less.  Sulphate of zinc is employed for | of a dark reddish-yellow. It may also
zinc and brass electro-baths, in the pre- | be prepared by the decomposition of the
paration of acids for a dead lustre, and | sulphide of barium, calcium, or stron.
for a frosted lustre upon clocks and | tium, by carbonate of ammonia. Avoid
jewellery. opening & bottle of sulphide of ammeo-
Sulphite and Bisulphite of | nium in silver-platiog rooms.
Soda.—~The former forms white crys- l Sulphides of Calcium, Potas-
tals, which are rapidly transformed iato | sium, and Sodium.—These salts
an amorphous powder by efflorescence. [ are obtained in solution by boiling the
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alkali and the-flowers of sulphur in, a
certain quantity of water. They are
produced in the dry way by ‘irojccting
powdered quicklime or potash or sodn
into melted sulphur, and then casting
the mixture on n marble slab. The
dry sulphides are geacrally in plates,
which are greenish or whitish at the
surfuce and reddish yellow fnsidle.  They
are soluble in water, which is coloured
yellow or red, acconding to the degree
of concentration. Their uses are the
same as those of sulphitle of ammonium.

Bisulphide of Carbon.—Brug
to A red heat a stoseware or porcelain
tube filled with charcosl and w connee-
tion with n condensing recciver, aud
then introduce fragments of sulphur
ioto it, and immediately close the aper-
ture, the liquid which results from the
combination of the sulphur and carbon
is condensed at the bottom of the water
in the receiver, and, after a distillation
in another vessel, fs a pura bisulphide of
carbon, It is a colaurless transparent
liquid, which is very dense, and possesscs
the double refraction. Bisulphide of
carbon dissolves many kiods of resins,
fats, and gum resins, such ns india-
rubber and gutta-percha, and also sul-
phur and phosphorus,  This last solu-
tion is employed for veducing the vitrate
of silver 1o the metallic state upon cer-
tain moulds, which thus Dbecome cone
ducting.  Sulphide of carbon is now ob-
tained in the trade at a very low price;
when pare it should volatilize without
leaving any resmiduc.

Stirring Rods.—These are made
of various substances, and are employed

for mixing; those made of glass, stone- !

ware, or porcelaia are the best in most
cases.  Word and most metals should
be avoided, because the former is ab-
sorbing, and the latter are corroded and
casily oxidized.

Anodes.—These are the plates or
wires of different mectals, placed at the
end of the connecting wire starting from
the positive pole of a battery. The
anodes are soluble or insoluble, that is,
they either dissolye under the influence
of the galvaric current to partly waiu-
tain the metallic streogth of the bath,

or they simply bring the currcut iuto
the bath without being dissolved. Gene-
rally tho soluble nnodes ave of the rsune
mictal with which the bath is composed ;
anil the insoluble anodes are of platinum,
graphite of gas reteits, carbon, or avy
other conducting and insoluble sub-
stagce,  Suoluble nnoles ave generally
coinpletely immersed in the solution,
an] conpected with the conducting wire
by othe platinum wires.  lnsoluble
noodes are ravely completely immersed §
dipping them more or less increases or
dinnuishes the amount of electsicity.

Mixtures employed in gildng by
fire or by the wet proceases.

Lied Urmolu.—Votash alum, pitrate
of potash, Ju parts of eacl; sulphate
of zine, 8; commtn aalt, 33 ved ochre,
28 sulphate of iron, 1. Add to it o
small  propartion of annatte, madder,
cochineal, or other colouning matter,
ground it water or in weak vinegar.

Yellow Ormolu.—Red ochre, 17 purts;
potash alum, 50 ; sulphate of zing, 103
cominon salt, 3§ nitrate of potash, 20.

Dead Lustre for Jewellery.—Sulphate
of iren, sulphate of zine, potash alum,
nitrate of putash, equal puts of each.
All the salts are melted in their water
of crystallization.

Hund Dead Lustre for Ciocls.=—Water,
O parts; vitrate of potash, 37; potinh
alum, 425 common salt, 123 pulverizeld
class and sulphate of lime, 4. Tie
whole is thoreughly ground apd mised.

Suft Dead Lustre for Smovth Surfuces
and Fyures—Water, & parts j nitrate
of potash, 46 potash alum, 463 com-
mob salt, 3. The same treatment as
the preceding misture.

Green for Led Lustre.—Ditartrate ot
potash, 63 parts; common salt, 25; nce-
tate of copper, 10, The whole is ground
together, '

Wax for Guding.—Oil, 25 parts;
yellow wax, 25; acetate of copper, 13 -
red ochre, 37. The whole is melted,
acd stirred until cold.

Photography. — Tke Operatiny
Room should te¢ in an elevated position,
the south side cntirely closed, the north
side being glazed with tolerably thick
glass, as free from colour as possible,
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out preferably of n Llue tint, to nny-
thing at all appronching green or yel-
Jow, as these colours, by neutralizing
tho light, teud to proleng the photos
graphie operations.  If possible  the
length of the room should run from east
to west, and the ends be protected fiom
the morning and afternoon sun. A
room lighted only from the novth slde
has the softest and moat uniform light
that can be obtained,  Part of the roof
iy bo glassed, awd curtains of u blulsh
colour should be fixed, with an arrange-
meut of cords and pulleys, by which
they may casily be adjusted to admit
Jight, or cast a shadow in the yequived
dlicetion.  The coloursof the wall must
be carcfully chosen, avoiding red, yel-
low, or green; a blish grey is the
safest, and iy be need of several tints
to give varety,  Movable backgrounds
painted in duterent depths of coleur are
uselul to malily the vesult of any iil-
chosen ¢olours worn by the sitter.  Qil
colour must be avoided for walls or
backgrounds; a mixture of slaked lime,
litmus, or lampblack may be employed,
varviog the quantity of lampblack to
give the required shade.  In the choice
of dress, the sitter thust remember that
cold colours, such as blue or violet, come
out white ia photozraphs, whilst the
warm colours, rel, orange, or yellow,
give various shades of black. Articles
of dress with vertical stripes tend to
give an appearance of increased height
to the portrait.  The sitter should
assume aw casy vatural position, avoild-
e a direct vertical light, which falling
on the top of thi head gives to dark
glossy hair the appearance of greyness,
and throws very heavy shadows under
the eyes, noce, and chin.  Tue best posi-
tion is a lhittle back from under the
skylight, sith the head slightly retiving
from the side light. The whole figure
is then well illuminated; the deepest
shadow on the face will be on the retir-
ing cheek, in a three-quarter view,
which is generally the best to take.
The partial profile will be clearly de-
fined on the shadowed cheek.  The posi-
tion of the body in relation to the head
is a matter of taste. ‘The wiance of

tho figure from the background, und its
height on the plate, are ]mi'nts which
must be regulated by the artistic skill
of the operator. If the sitter is aced
several teet iu frout of the scicen, the
plcture will have greater relief, and the
apparent height of a persou is much
atfected by the position of the portrait
on the plate. Avoid overcrowding the
background with vases, columuos, and
curtnins, or anything which will divert
the nttention trom the principal object g
as n rule a plain background i the best,
the iutroduction of supertivous furniture
atd ornamentation most frequently gives
a photogiaph an unpleasaut tone of vul-
gavity. It the heuwlerest s used, it
must be carefully adapted to the head,
which shoull only higitly press on it.
When the position is scttied and the
focus arranged, the sitter should not
alter his attitude, though perfect im-
mobility is unnecessary,  When the
operator has the plate ready to expose,
he shoulil caution the sitter to keep the
eyes fixed in one direction, and to remain
perfectly steady ; he may then uncover
the lens. ‘The pearcr the camcera 1s
brought to the sitter, the louger the
exposure; thus the time of exposure
may be varied from one second to 300
seconds.  As a general rule, for a full
length fizure, in summer, the plate
should be exposed 20 seconds; a sitting
portrut will require 30 seconds. In
winoter the exposure must be increased
in duration ooe-haif.

llark [loom.—During certain pasts of
the process it is imperative that the
operator should work in a room inte
which not-'a ray of direct lizht is ad-
mitted.  This is usually etfected by
closing every window but one, and that
is carefully obscured by yellow or
orangze coloured curtains, or calico clotb,
or a second window-sash may be plazed
with dark yellow glass. ~ Lamps or can-
dles, provided with yellow screens, may
alse be used. The dark room should
pot be too small, as in it several im-
portant operations have to be per-
formed; it should be fitted up with
shelves for chemicals, a sink and tap,
with a good supply of water, several
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pails for refuse slops, jugs, and draining
stands for the plates.  The room should
be well ventilated, the door and window
being kept open as much as possible
when the room 1s mot in use, provided
that the weather is pot too cold, ns an
even and tolerably warm temperature is
necessary for the proper workivg of the
photographic chemicals. ln winter the
room must be kept warm; gas or char-
coal stoves for this purpose should, how-
ever, be aveided. NKeep the room as
clean and free from dust as possible, and
place over the bottles of chemicals small
covers of paper, twisted round like an
extinguisher, to kecp the dust from the
pecks nnd stoppers.

The Camera.—This conmsists of 2

. square wooden boxes, the ooe sliding,
like a telescope, within the other. On
the front of this is screwed an arrange-
ment of leases, capable of adjustment;
and at the other end is a movable screcn
of ground plass.

Lens.—There are two descriptions of
lenses in usc, the siogle lens which is
used for views and photographs of inani-
mate subjects. This lens requires a
longer exposure of the plate than the
double lens, but the resultiog photograph
1s very clear in the details, The com-
pound lens used for portraits consists of
two pairs of iconscs, mouated io a teles-
copic brass frame, having diaphragms or
stops, and provided with a turnscrew to
regulate the focus to a nicety, after it
bas becn roughly obtained by adjusting
the camera. ‘The interor ot the brass
tubes holding the lenses must be kept of
a dull black colour ; should this wear off,
a coating of gum-watcer and lampblack
should be applied when cleansing the
senses. It is important to replace the
classes in the lens in exactly the same
vrder and position, after baving removed
them to clean, which is to be done with
n piece of very soft wash-leather. The
single lens is composed of an achromatic
lens mounted in a brass tube, fixed with
diaphragms or stops of various sizes.
These disphragms are simply flat disks
of brass, each having in the centre a cir-
cular opening, and upon the size of the
openiog of the diaphragm used, depends

the length of exposure necessary, and the
sharpocss of the resultiog picture. The
larger the opening of the stop, the shorter
will be the time necessary to expose the
plate in the camera, Lut if a stop be
used with a smaller opening the picture
will be sharper and more distinct in the
details. Thus, in workicg with the
view, or single lens, the operator can
choose which point is most material for
the pav.icular picture he desives. The
plateis of course more rapidly affected in
proportion to the brilliavey of the light
stithing upon it. It issometimes peces-
sary to use a duaphragm with the com-
pound lens, as for iastance in photo-
graphs of groups, but the openings in
these stops are much larger than those
used with the bigle lens. Portrait
lcases are usually provided with central
diaphragms,

How to arrange the ILenses in a Por-
trait  Combination. — The leases in a
portrait combipation are occasionally
removed from their cells for the pur-
pese of cleaning.  When the lenses are
taken out of their cells they may be
variously trapsposcd, and thus rendered
ibcapable of produciog good pictures.
In a portrait combination there are four
lcases in all, the so-called fromt and
back leuses being really each formed of
a pair.  The front ones arc always
cetnented together, and may thus be
casily taken for oue lens; the Luck par
ave distinct, and arc usually separated
from each other by a narrew 1ipg.
Take the front lens—the pair cemented
together—acd observe that caesurface 15
considerably curved, and the other al-
most flat; place the leos 1o its cell, so
that when screwed into the tube the
curved side will be to the sitter. The
two glasses forming the back leas are
very ualike cach other; one s thick at
the centro and thin at the edge, the
other thick at the edse and thin at the
centre; put the thin-edged one first into
the cell, resting oo the least curved
side; next put in the riog, and then
the thick-edsed glass, concave side to-
wards the other lens; fix them in their
places with the patt provided, and screw
the cell ia its place. With maoy per-



WORRSHOP

RECEIPTS. 249

trit lenses there is an arracgemecnt
whereby the front lens may be used as
s lapdscape lepsy to use it for this
purpose proceed as follows ;—Unscrew
the back lecs aod lay it aside alto-
gether, as it is ooly required ia the
double combication; theu remove the
brass hood before the front lens; next
unscrew the front leas, and rescrew it
in the place where the back lens was.
In doing this the flat surface wiil be
prescoted to the object. The lens tube
may be now put on the camera, and the
central stops will be in their proper
place for use. As the focus of the front
lens, when thus used siagly, is much
longer than when used in combinatien
with the back lers, the picture it will
vield is proportionately-larger, but a
much smaller stop must be employed
thau when the lens s used for por-
truture.  The exposure must be con-
sulerably loager than whea the double
combination lecs is usud.

Focus.—Ap object 1s said to be in
focus when its image is clearly and
sharply reflected on the ground-glass
scieen at the back of the camera.  The
groucd glass usually has the sizes of the
vanous plates marked on it, and having
decided what size the picture is to be,
move the camera to or from the object
until ats retlexion occupies the proper
position, aad is of the size tequired for
the picture.  The nearer the camuaaas
to the object the larger will be the
picture. ‘Ihe next step is one upon
which the chief beauty of the photo-
graph depeads, the exact adjustment of
the focus, so as to Lring out quite clearly
those points which ure considered essen-
tial. Having roughly sctticd the dis-
tance, lay the black focussiog cloth on
the camera, put your head under it, slide
the body of the camera geatly in or out,
until the retlezion 1s clearly seea on the
ground glass. As differcot portions of
an object are necessarily at varyiog dis-
tances from the camera, some will come
into focus carlier thar others, la por-
traits, to make the features show dis-
tinctly is generally the chief point aimed
at.  For views no rules cao be given,
Lut it is advisable toso place the camera

and adjust the focus that the photograph
shall not distort or confuse the natural
lipes of perspective. A little practice is
required to adjust the focus satisface
torily, as tbe image reflected on the
ground glass is upside down.

The Glass Frame.—This is always sold
with the camcra § it consists of a wouden
frame, with two shutters, the one opens
on hioges, and allows the plate, which
has been just removed from the nitrate
of silver bath, to be inserted, with its
collodionized face placed towards the
slidiog shutter, which must be kept
closed. The frame is provided at the
coraers with picces of wire, which pre-
vent the plate from coming 1o contact
with the sliding shutter. Close ard
fastea the hinged shutter, and the fran:e
is theu ready for use. Remove the
ground-glass screea, place the glass
frame in its place, with the collodion

side towards the object, then on raising

the slidicg shutter the time must be
noted 10 scconds for the desired exposure.
Close the sliding shutter, remove the
frame to the durk room, and take out
the plate by openicg the hinged shutter.

Cleaning the Glasses.—The glasses for
photography are sold in certain fixed
sizes.  When new, thesharp edges must
be smoothed over with a corrundum file,
then carcfully wash, rub with a soft rag,
finish with chamois leather.  When the
glasses have been used they are more
difticult to clean. [t they have been var-
nished they must be soaked in a solution
of common soda, or carbonate ot potash,
till the varnish peels off,  If the carbon-
ate of potash or common soda does not
bring off the varaish quickly eoough,
use a solution of an ounce of nitric acid
to every half-piot of water. "Apply this
to the glasses with a piece of cotton
wool, fixed on a haodle, so as to avoud
coatact with the nitricacid, which staigs
the hands. When the plates have been
well covered with any of these solutioos,
let them otand to drain to a rack, then
rub and wash well with a sponge and
water, Dry. Theside inteoded for the
collodion must nest be polished with
Tripoli powder aed a few drops of spirit
of wine, rubbed over with cotton woo,,



250 WORKSIIOP

RECEIPTS.

wipe off the excess of Tripoli, and polish
with a dr]v chamois Jeather, Place the
cleaned piates juto a properly grooved
box, with all the fices prepared for the
collodion turbed onme way. It is ad-
visable to wash all glasses as soon as
possible after use, as by pot doing so the
varnishes dry on very firmly and are
diflicult to remove. Waste collodion
may be utilized for cleaving glasses; it
removes all grease.  Whea glasses have
once been cleavned, avoid touching them
with the naked hand, as it i¢ sure to leave
stain. Thereare various holders io use;
the fndia-rubler pocumatic is oue of the
best.  Before usiug a plate dust it care-
fully with soft silk or a picce of ¢lean old
rag. Perfect cleanlioess is imperative,

Sizes of V'hutographic Glasses.— 2% in.
X 2 ., nioth piate; 3} X 2§, sixth;
4} x 3}, quarter, carte de visite; 5 x
4, third; G4 x 43, half; &} x G},
whole.  All plates above whole size nre
denoted by dimensions only, 6§ in. X
3} in stercoscopic plate.  The following
are the dinmeters and focal lengths of
lenses suitable for portraits of the usual
sizes :—

Diam, of Focal Slze of
Lins. Tength. picture, -
{us. ins. ins
1} 41 24 x 2
Qi 5 41 x U}
] 7 5 x4
2 7 G} x 4%
31 03 85 X ¢}

For groups;—
3t 11 0x7
43 13 10 x 8
43 15 12 x 10
o} 19 15 x 12

For viows;

13 8 6x5
] 10 Tx G
« 9 14 9x7
3 16 12 x 10
4 04 16 x 12

Thedimensions of picturesgivenaremaxis
mum sizes, nod to ensurc a thoroughly
good picture, it is best to use a lens of a
larger size than is absolutely necessary.
Patent plate glasses are the best for

pegatives, although flatted crown and
sheet glass may be used.  Positives are
somietimes taken on deep red or purple
coloured glass, Whatever kind of glass
is chosen, it should bLe as tlat us pos~
sible, otherwise it will be difficult to
place in the dark slide.

e Argentometer.—This very uscful
instrument is for ascertaiping  the
strength of the pitrate of silver solu-
tion; which becomes weakened to a
certain  cxtent, ufter the immersion
of every plate.  To use the argento-
meter, hill the glass jar to withiu about
two inches of the top with the hquul te
Le tested, nnd then ansert it the degree
on tho scale that fluats on a level with
the surfuce of the fluid will jndicate the
number of gratns of uitrate of silver con-
tained in each ounce of the solutivn.
There must be suflicient Liquid topievent
the argentometer resting on the hottom
of the jar. For strengtheniug a bath te
the required staodard, it is generally
fonnd more convenivot to have astronger
prepared bath to add to the weak one,
thaa to add the nitrate of silver dirvect.

Positices and Nepatives.—With the
exception of the collodivn used, thero is
very little difference between the chemi-
cals used, or the mapipulation required,
for the production of a posmitine or
negative. A positive is simply a glass
plate coated with a thwn tilm of col-
lodion, rendered sensitive to the light,
which receives the image thrown upon
it by the lews. The ether acd alcohol

of gun-cotton upan the glass, This Lilm
constitutes the pictuse, and may be kept
upoen the glass, or removed it desired.
Positives are now less used than nega-
tives; they are generally kept upon the
glass, with a backing of bLlack warnish,
aond are in #ict the result, whereas ne-
gatives are only takep as a inedium for
priotiog trowm afterwards.

Tue CoLropioN P'rocess.—Plaia col-
lodion is a mixture of alcohol, sulphuric
ether, and gua-cotton, which is wade
suitable for negative photographic pur-
poses by an jodide, or bromide; it is then
termed scositized collodion,

The Spirits of Wine must be perfectly

evaporate, leaving a dry, very thin film -
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clear, traospareut, and freo from auny
floating impurities. Should it contan
any’ impuritics, they must be removed
by filtration through a sheet of filtering
paper, properly supported in the mouth
of the bottle. Should it not rua clear
and bright the first time, it must again
be fiftered.  The specilic gravity of the
alcohol should Le about 810, aod is not
suitable for photography, if stroager
thau -819,

4.ther-—Cnre must be taken to procure
the sulphuric ether free from forcign
substances, snod to keep it, aud liguids
contaltiug it, particulaily the colladion,
in well-filled aud elosely-stoppered but-
tles.  The chemical activn which takes
place wheu the ether is expused to the
air is very iujurious to its photographic
utility ; it is very volatile, and as the
vapour it gives off is explosive when
mizsed with atmospheric air, care must
Le tuken not to pour it frem ove vessel
to another pear a e er artificial light
as the vapour is heavier thao air, it will
have a teudeocy to rally the artificial
leght, if used, should theirefore be consi-
derably above the vessel frum which the
other or collodion is buivg poured.  Tue
specihic gravity of the cther may vary
from 720 10730 ; ats strenpgth is ascer-
tained by the hydrometer, -If the cther
obtaued is not sutliciently pure for pho-
togiaphic purposes, it tust be rectitied.
Place it i a tall bottle, with about a
quarter of its bulk of water, cork the
bottle tightly, and shake it for some
minutes.  When Jelt to scttle, the pure
ether will tloat on the water; remove
the water by passiog a small siphen-pipe,
filled with water, through the cork aud
nearly to the bottom of the liguid in the
bettle, holding the thumb over the longer
cad of the tube. lemove the thumb;
the wuter in the lower part of the bottle
will then flow up the siphon, leaving
the washed ether in the bottle. This
operatiou should be repeated, and the
cther must then be dricd and distilled,
by placing it fo a glass retott, with about
a quarter of its bulk of quicklime.
Connect a tube to the retort, and arrange
a supply of very cold water to fall upon
the tube, s0 as to cool its contents, The
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eud of this tube must be pliced over, or
into, n buttle; the retort being fixed in
a water-bath ; a small charcoal five is lit
underueath it, and the heat of the water
acuing upon the ether causes it to eva-
porate. la passing along the tube it js
condensed nnd falls into the Lottle., The
water fulling on the condensing tube
must be very cold, or the vapour will
wot be properly coudensed.  Kemove
the fire when all the cther ix distilled,
and clean out the retort at once, as it
will be more ditlicult to cleau after-
wards. Keep the heat of the fire from
the vessel coataining the distilled ether,
and cork the bottle jinmediately the
vperation is completed. A double-stop-
pered glass bottle is best suited to con-
tain this liquid.  Ascther boils at a very
low temperature, about 96° Fahr,, it will
commence to cvaporate very quickly;
and the water in the water-bath should
uot be allowed to rise in temperature
much beyond 1107 Fahr., if pure etheris
desired.  As the first small portion of
the cther will probably contain some
inpurities, that should be rejected.

Gun-Cottun.—Ordinary gun-cotton is
used, which is soluble in a mistufe of
cther and spirits of wine, The propor-
tion of gub-cotton regulintes the density
of the liquid oltained and materinlly
alfects the action of the mixture, when
poured oo the glass plate.

Weights and Measurcs used in Photo-
graphy.—3Most chemiczls are sold by
avoirdupots weight, but all photographic
receipts are given cither i troy weight,
or fluid measure, The pouund is the sune
in both troy and aveirdupois, but iu the
former it coosists of 12 oz.,in the latter
of 16. Consequently, for an ounce of
chemieal requived Ly the receipts, more
thao an ounce mwust be purchased.

Fluid Measure.~—G9 muims =1 dram
or15; 8drams =1 ounce or, 1 §1 20y
ounces = 1 pint; 8 pints = 1 galles.
Glass measures graduated for these quan-
tities are used, and wherever luids are
spoken: of, this measure is inteaded.

CoLwopioN Positives.—The articles
required are positiso collodion, nitrate of
silver, develuping and fixing solutious,
black uud crystal varnishes,
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Positive Collodion. — Pyrotiline, and
iodide of cadmium, or ammonium, 15
grains each; cther, 3} oz.; alcohol,
14 oz. Placethe two first ina dry bottle,
thea pour on the spirits of wine, shake
the mixture well, then add the ether,
shake again, and let it stand for 12 hours.
Decant thé clear portion jato a wide-
mouthed bottle, keep wall stoppered, and
in the dark. Avoid shaking the bottle
when about to use the collodion, and
never use quite all the bottle contains,
as the sediment which will accumulate
at the bottom, would spoil the picture.
The glass plates used for this process need
not be so carciully chosen as for the ne-
gative process; they should Le as flat

as is necessary for them to go inte the.

camera back, but the colour is not ma-
terial.

Nitrate of Sdver Dath.—Re-crystal-
lized pitrate of silver, 9 drams, disselved
in 10 oz. of distilled water.  Eilter the
solution until it is quite clear, then add
3 drops of uitric acid, nod 10 drops of
collodion.  Shake well pogether and fil-
ter. DBlue litmus paper should slightly
redden in this bath; should it turn very
redadd a littleammonia or oxide of sil-
ver should it not reddenatall, add alittle
acid carefully, drop by drop, It is pre.
ferable to bave a slight exeess of acid.

Developing Solution.—Protesulphate of
iron, 2 drams, dissolved in 8 oz. of dis-
tilled water, add 23 drams glacial acetic
acid, 24 drams alcobol, and 5 minims
nitric acid, Filter, and pour into a well-
stoppered bottle ; this solutivn will keep
good for several weeks if not exposed to
the air.  When about to use this solu-
tion, mearly fill a vertical glass bath with
it the plate is immersed ia the liquid by
means of hooks, called dippers.

Furing Solution.—50 grauns of eyanide
of potassium dissolved in 5 oz, of dis-
tilled water, that is to say, for every
fluid ounce of solution required, mix 10
grains of cyanide of potassium in 1 oz. of
distilled water. Filter, and kecp 10 a
well-stoppered bottle, which, from the
dangerous nature of the solution, should
be labelled poison,

Coating the Plate with Collodion.—Hold
the plate, which must be perfuctly clean

and dry, io the left hand, or supported
Ly a pncumatic kolder, then pour on very
steadly about as much collodion as will
half cover the plate.  Inclige the plate,
so that the colladion flows from one
corner to the other, until the whole of
the plate has been coated; then pour
back the superfluous collodion ioto its
bottle, from oue of the corncrs of the
plate. Now exclude all but yellow lieht
frdn the dark room, When the collodion
has been on the plate a few scconds it
will set and have a dull appearance, the
plate must then be immersed in the pi-
trate of silver bath. Litt the dipper,
lay the back of the plate on 1t plunge
them both steadily into the bath, move
the plate about in the solution tur a few
seconds, thel put the cover on the bath.
The time the plate inust be kept in the
mitrate of silver varwes with the tempe-
rature, from 2 minutes in warm wea-
ther, 40 10 in cold weather.  As soon as
the collodion film assumes a creamy ap-
pearance, remove the plate ficm the
bath, beiog cautious to hold it as much
as possible Ly the siles; let it drain on
blotting paper, then lay it in the dwk
slide, collodion side dowowards; cluse
the slide.  Have a hittle blotting paper
in the dark slide, to absorh any little of
the nitrate solution winch remains on
the plate.  Iave some ot the developing
and fixing solutions ready in separate
glasses, and clean water handy.  The
action of the nitrate of silver bath trans-
furms the iodide of cadmium ioto iedide
of silver, which is sensitive so hight ; the
plate is then ready for exposure in the
cunera.  If the plate is placed in the
Lath before the collodion film has set
properly at will peel off, and it will be
necessary to filter the nitrate of silver
bath to remove it.  The film must not
be allowed to get too dry, before immer-
sion in the bath, as it will theo turn
white at once, and will not produce a
good photograph. It is important, in
tirst placing the plate in the nitrate of
silver bath, fo do so steadily and conti-
nuously, so as toavoid markiag the plate
with wary lines and stains, Cover the
bath when not in use.
Ezposure.—Ilaving arraoged the focus



WORKSHIOP

RECEIPTS, 253

and finally adjusted the sitter, remove
the focus screen from the camera, and
put the dark slide in its place, cover the
Jens with the cap, draw up the shutter,
which will turn down oun the camera,
Up to this pont any httle movenient of
the sitter is of no cooscquence, but
having now given the final caution,
geotly remove the lens-cap, 50 as not to
shake the camera, and pote the tim~ in
seconds.  The time for cxposure varies
cousderably, ou a bright day u shoiter
period suthices than on a dull day, but
no certain rules can be Jaud down, as
the nature of the Light, the time of duy,
and the galities of chemicals employed,
are all ciements in the caleulation—a
little practice will soon giv2 an approsi-
mation ; the usual finliag with beinners
is too lom: an expesure.  Leplace the
wap, close the sliding shutter, and take
the shide into the dark room.
Developing.—The plate must be im-
mersed 1w the developing  bath, by
means of dippers, for about 15 seconds,
geutly moviug it about o the solution.
Oa removiag the plate, it must be well
washed with clcan water; for this pur-
pose a siphen washing bottle is very
hacdy,  This is a Lottle, through the
qork of which two gliss tubes are
pwsed.  Onc of these tules reaches
uearly to the bottom of the bottle, the
other only just passes through the corks
Ly Llowiog through this short tube the
water passes up the long onc, aud is
projected with more or leas force in the
desired direction.  After the process of
developing and washing, the plate is no
longer aflected by bLght, which may
therefore be admitted if desired.
Fixing.—The iodule of silver, which
gives the creamy appearance to the
collodionized plate, must be dissolved,
by pouring some of the fixing solution
on and oft the plate. As soon as those
parts of the plate which should repres
sent the black parts of the picture are
quite clear, pour off the fining solution,
and wash the plate thoroughly, Dry
over a spirit lamp, At this stage ex-
aminc the plate, it should have a glossy
appearance, and the blacks be very pure,
It “here is a foggy appearauce, this may

be removed by washing the plate, ime
mediately after the fixing, in a solution
composed of 15 grains of iedine, to an
ounce of spirits of winc, When the
fogging has disappeared, wash away the
iodine, use the fixing solution again,
wash awd dry. If the plate is now
satisfactory, varoish the filin side with
crystal varnish, or a very clear solution
of gum arabic; apply in the same man-
e as the collodion, but run the surplus
varpish off the plate quickly, as an
excess of varoish injures the eficet. The
glass side should be coated with black
varaish, applied in a smooth layer, by a
camel-hair brush.  Place the plate in
its mount, with a clean glass in front,
and close in the back aod sides, to pre-
veat dust from getting 1o,

Crystal Varnish.—Dissolve 1 oz. of
white lac in 10 oz. of warm spirits of
wice. Let the varnish settle for several
weeks, then carefully decant the clear
portion irto a bottle for use,

Llack Varnish for Bucking, see p, 72.

General Instructions for Glass Posi-
tives.—I1f the picture is very dark it has
not been exposcd long enough; if, on
the coutrary, the shadows are weak, and
the dark parts are not dark enough, the
plate has been exposed too lonz. Fog-
giagis a very common and troublesome
occurrence; there are many thiags likely
to cause it, aud it is sometimes difficult
to find which of them it is. lmpure arr
in the rooms, such as from an escape of
gas, or from new paint, will sometimes
cause ity but usually it arises from some
crror in the masipulation, or defect in
the chemicals.  Try the pitrate of silver
bath with litmus paper; add a little acid
if the paper does vot turn slightly red.
Examine the window in the dark room,
to see that the light admitted is of a sulli-
ciently dark yellow or orange tinge, and
sco that no light enters at any other
place—also muke sure that there is o
crevice 1o the camera through which
hght can pass. Collodion should not be
used too soon after it is made. It
should be of a goldea sherry colour; this
may be obtained by addiog a little of un
old bottle of collodiow, which is of & dark
colour, or by pouriog in a few drops of
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tinctureof fodine. The principal causes
of defects arislag from faulty manipula-
tion are, leaving the developing solution
too long upon the plate; this resultsina
bright silvery deposit.  When the de-
veloping solution has not been properly
washed off before fixing; there will be
green stains, especially at the edges.  If
the collodson is allowed to get toodry
before beiog placed in the nitrate of
silver bath, there will be transparent
spots on the plate. If the developing
solution does not flow readily over the
plate, and the operator does not perform
the developing steadily and carefully,
there wili be stajos or wavy lines on the
picture.  Any tloating dust in the air,
or impuritics in the sulutions used, will
cause spots and marks, 1f a picture,
which is brilliant when wet, turas dull
on drying, with misty Llue shadows,
the cause i3 bad collodion.

CotLontoN NreaTives.—The priu-
cipal dilference between the processes
of segative and positive photography 1s,
that the negative plate requires about
three times longer esposure than the
positive.  The plates used may be the
same, but certain  modifications are
necessary In the bath, chemicals, and
collodion. The developing solution must
ba kept on as long as the details of the
picture continue to come out, then wash
off.  When the plate is held up to the
light it should preseut the appearavce
of 8 much over-exposed positive, there
being vory little clear glass, and that
oaly where the shadows ure quite black,
while those parts which represent the
white parts of the picture should be
quite opaque. It only happens under
the most favourable conditions, in por-
traiture, that the first developiog of the
negative rewders it suliciently dense to
Jroduce good prints, hence the necessity
of the subsequent operation called in-
tensifying; this is n kind of second
‘developing, by which the deouty is
increased to the required degree. The
process is as follows :—TPut four or five
drops of inteasifying solution No. 2 into
a clean glass; then flood the plate with
iotensifying solution No. 1, nod when it
has covered the whole surface, pour it

off fnto the glass contnining the No. 2
solution, and shake the glass round so
as to mix them, then immediately pour
the mixture upod the plate in the samo
mauner as the develeper, pouriog it off
into the glass every few scconds, and
hokding the regative up to the light
each time until 1t appears suthciently
depse. Ly careful printing a fairly good
praof may be got from an over-cxposed
negative, but with an under-cxposed
negative no good result ¢an be obtumned.
Great care must be taken not to continue
the intenuifying too long, or a deposit of
red fog will take plice, and the negative
will be spoilt,  While the intenurying
is  proceeding, the liquid gradually
assumes n &k claret colewr, and if
kept on too Jong will becone turbil and
catse fogeing.  The point to wlich ine
tensifviog can be safely carrvied may be
known, after a hittle expericnce; by a
peculiar change of colonr in the high
lights of the picture which takes place
Just before fogging commences. When
this change is observed the solution
must be quickly washed olll  Itis im-
portant that the irtensifier should not
bo poured on at the same part of the
plate each tune, or that part will Lecomne
denser than the vest. The fixezg is the
same as in the positive process; but a
rather longer washing ahould be given,
When dry, the filin should be very
slightly brushed with a soft camel-
hair brush, made fur the purpose, to
remove any dust or loose partides of
dilver; the plate must then be warmed
nutil it is as hot as can be borve upon
the back of the hand, and the nezative
varish poured over the tilin in the same
manper as the collodion; it should net
be draized off too rapdly, but allowed
to flow slowly over tho plate, 80 as not
to leave too thin a coating. If only a
few prints are required from the nega-
tive, crystal varnish will answer the
purpose ; but if it is desired to preserve
the negative, and to get many prints
from it, the crystal varnish will not
give sufficient protection, and a spirit
varnish must be used, which gives a
much harder surface. Whea the sur-
plus varnish has run off, the piate must
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00 again gentlysheated until the varnish
13 dry. Experience alone will judicate
the proper heat to use when applying
the varnish; if the plate be not warm
envugh the varnish will dry dull, and if
too hot it will run into streaks and be
liable to blister.  If any varaish should
get upon the wrong side of the glass it can
be cleaned off with a little alcohol.  As
soon as the plate is cold it 15 reade for
printing fram.

Faults n Neqatives.—In addition to
the faults which occur m positives,
there ate some others to which negatives
ave liable. It the negative is deticient
n deosity, aed has somewhat the appear-
ance of a pesitive, 1t s the result of
utler-esposure, or taay be cased by
washing oif the developer too soon. I
the deep sluadows, which skould be clear
glass, are veiled Ly a grey deposit, and
the whole picture is wanting an vigour
aud coutrast, it 1> catsed by over-cajo-
sure.  Led or brown fog, generally
beciening at'oco corncr of the plate, s
catsed by Keeping tho ittensiticr on too
tong. The film tears acd Jeaves the
glass whils being wished. This will
snmetimes occur whea the necative has
Leen much iatensified. Remedy—lunger
exposure and less iatensfying.  The
filu splits aud peels oll the plate when
dry. Cause—imperfectly cleaned glass
or bad collodion. Numerous tnmnute
traaspareat spots, called pinholes, judi-
cate that the bath is out of erder,
Small erystals which form under an:l
upon the film whea dry are fram traces
of the fising solution which has not
been cotnpletely washed ofll

Softening of Photographic Pictures.—
The likeuesses produced by photograph
have, in many cases, a harshoess which
is extremely disagrecable, The cumera
will tell the truth, but its effects may
be toned down so as to give the features
something of that softpess which is
generally  imparted by the portrast
painter, For this purpose use a lace
curtain stretched between the sitter and
the camera—the cearer it is to the
latter, tho more softness it imparts.
The grain of a chalk drawing is pro-
duced Ly the threads, and characteristics

of the model which would not bear pro-
mincoce are pleasingly softened dowa.
PrixTiNoe Process.—The copies taken
from the pegative are printed upog
paper containing & salt wlich forms
chlorido of silver by decomposing the
nitrate of silyer in the sensitizing solu.
tion, .
Positice  Paper.—Specinlly  prepared
paper for positives 1s easily obtained.
The size is 22 ip. by 17 in.; the weight
varies, but should pot be less than
24 1bs, to the ream for paper to be
albumenized, and for salted paper about
18 Ibs. & rcam will be heavy enough.
Rlejuct auy sheets haviog black spots or
Llemishes, and those that are uceven 1n
texture,  Select the most evea side for
the chemicals, by examining each sheet
in a retlected light, marsing the wrong
side with a penal.  Always hold the
paper by the extreme edge, as o slight
staly is sure to be found where tho
fingers have touched 1. For portrats,
and most other uses, the paper is albys
metized 03 one side, the resulting print
thea havioz a more or less glazed sur-
face, according as to whether or not the
albumcen has Leea diluted, - When pho-
tographs are printed to be afterwards
colouted, so-called plain paper is used,
which gives a dull surfuce like ao en-
graving. Positive paper, when treated
with a solution of nitrate of silver, has
the property of rapidly darkeniog ou
beiny exposed to the sunlight 5 if, there-
fore, n sheet of 1t is placed behind a
negative and exposed to the light, where
the clear portions of the negative allow
the Lizht to pass through, the paper will
become dark, whilst the dark parts of
the negative which obstruct the hignt
will rewain white on the positive papur.
When the positive priot is obtained, it
has to bLe soaked in the fixing solution
to removo all the chloride of silver
which has not been affected by theiight,
A careful washing in clean water comi-
pletes the process of printing.
Alsumenized Paper.—There areseveral
well-known papers sold ; Rive, which is
a Freach paper, has a high glaze and fige
surface; the Saxe, which is more unie
form in 1ts textare, is made in Germany:
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and that made by Towgood. Yositive
paper is albumenized by placingitica
mixturc composed of the white of eggs
and salt. To the white of each mo-
derate-sized egg use 15 grains of com-
mon salt reduced to a finc powder;
whisk until the albumea is all white
froth, Leave this froth in a glazed
carthen pan for about 12 hours, by
which time most of it has settled into
clear albumea j pour the clear portion
into a flat porcelain tray. Tins tray
should be somewhat larger than the
shects of paper to bealbumenized. Lift
the paper up by the eads, and lay it
carefully on the albumen, keeping the
side marked as inferior uppermost and
dry. The paper should be slightly
damp before it is thustreated, as it then
takes the albumen more regularly, and
is not so liable to air-bubbles. The
paper must be lifted at cach end, and
should any air-bubbles appear, bLrush
them off with a card or small bLrush,
replaciog the paper in the bath, Wher-
cver the albumea does not come ioto
actual contact with the paper, a white
mark will appeario the print, Remave
the paper from the bath, and place it to
dry on a cardboard frame, or suspenided
at the corners by clips. DPaper glazed
with pure albumen acyuires too brilliant
aglaze for poriruits; the albumeo may
be diluted with from } to § of its bulk
of water. Albumenized paper is not
sensitive to light, but absorbs moixture
from the atmosphere very rapidly, it
should therefore be kept in tin or zine
cases.

Plain  Paper. — Albumenized paper

may be used as plain paper, if instead of |

seositizing the glazed side, the plain
side is placed in the sensitizing solution.
Or place some sheets of Saxe paper in a
salting bath of 100 grains each of chlo-
ride of barium aod chloride of ammo-
nium, and 20 grains of citrate of soda
dissolved in 20 oz. of water, Leave the
paper in the bath for about 5 minutes,

carefully removing all air-bubbles. Then :

hang the sheets to dry. The pictures
produced on this latter paper are not so
rich in appearance as those printed on
albumenized paper.

DPreparing the Papers — This opera-
tion must be performed in the dark
room, or it may be done by candlclight,
as the prepared paper is not 50 sensitive
as the glass plates. The paper must be
cut into picces of o coavenient size, at
least a quarter of an inch smaller than
the dish which is used to contamn the
scusticwng  nitrate of silver solution.
The dish must be perfectly clean, aod
contain solution at lewst balf an inch
decp.  The piece of paper is then to be
laid gently upon the serface of the solu-
tien, with the albumewmzed, or the
sclected, side, if plain paper, downwards,
aod allowed to float upon it without
wetting the back; after about 30 se-
conds the paner should Ue raised from
the solution at one end, aod if any air-
bubbles appear they must be broken,
cither by blowing on them or by touch-
ing them with s picce of clean blotting
paper, and the paper being again laid
upon the solution, the other end must
be 1aised aod treated in a sumlar
mancer. The paper must not be cn-
tirely removed from the bath, or it will
curl up, and the back come in contact
with the prepared side.  After floatiug
from 4 to O mioutes the paper may
be removed from the bath, bang Litted
slowly by one corner with cbomte fure
ceps, and held over the dish usul it
ceases to drip, when it should be hune
up to dry, cither by suspending it with
a pin through one corper, to the edge of
a shelf, or by hanging it by a gluss clip
to a line. Curefully prevent any of the
solution from running on the back ot
the paper. Whea the paperis thoroughly
dry it should be cut into pieces rather
smaller than the negative to be used,

fand placed iz a portfolio or a book.

Good paper will keep two or three days
after being sensitized if carefully cx-
cluded from light and air ; Lut it should
always be used as soon as possible, as
receotly-sensitized paper always yields
better priots than that which has been
kept for some time. If it 1s required
1o keep the seositized paper for any
length of time, it must be placed in an
air-tight zinc or tin box, with a Dhittle
saucer coutainiog sowe dry crystals of
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chloride of calcium.  This substance
absorbs any moisture there may be in
the air in the bos, and thus keeps the
paper dry.

Printing.—The negative being placed
in the puntiog frame, plain side dowa-
wards, the paper is to be laid upoa it,
with the picpared side ia contact with
the varnished side of the segative ; the
back of the frame is then put into its
place and the springs closed ; if it has
acrews, these should be tightly screwed
down to prevent the paper from shift-
ing; it is then ready to be exposed to
the light. With good dense negatives
the printing may Le conducted in direct
sunshine, but weak Fezatives are best
printed from in difused licht.  Thke
print must Le csamined at antereals to
sce how it procecds; this is done by
raisicy oz¢ side of the hinged back of
the frame and turning back the paper
from the negative, beiag cueful always
to keep the other end of the frame
closed, so that the paper may not be dis-
placed, and pot allowing aay streng
light to fall upon the paper while the
frame s open,  The printing must be
allowed to go on until the picture has
become aather darher than it is in-
teaded ultimately to be, s the sabse-
quent operations of toning aed fiming
exercise, to a certaia exteot, a kind of
bleaching eficct upon it. The back of
the prioticg frame must be quite flat,
otherwise the paper will not be iu per-
fect cobtact with the rnegative, A
passable print may be got from a weak
negative, if the cxposure to the hight Le
prolonged, but diflused, not direct sun-
light, should be used in this case. For
vigoettes, or other photographs, where
white or graduated backgrounds are de-
sired, glasses for the printing frame are
uscd, having yellow borders, which pre-
vent the passage of the pure white rays
of light. The resulting print will oaly
be black under the unvbscured portions
of the glass. The same course may be
adopted when the background of a pe-
gative is in apy way defective. If a
Tecently varnished wegative is exposed
to the direct action of the sun's rays, it

will probably stick to the paper; in

such cases it is preferable to use diffused
light, or to cover the face of the frame
with thin white paper. As a general
rule, the prioting should procced uatil
those parts which are to be white
assume a slight tint; this will take
from ten mioutes to 8 whole day,. ac-
cording to the quality of the negative
aud the amount of lhight. When the
priots are finished they must be kept in
the dark until all that are required the
same day are dome; the toning and
fisiog should then be procceded with as
soon as possible, as if delayed maoy
hours the priots will not tone readily,
and if kept long not at all.

Tyning.—The toaing and fizsing may
be curried on i diffused light, ns it is
diflicult to judge of the colour in toning
by artificial light; but not more light
thao is necessary should be admitted to
the room, and the priots shiclded from
it as much as conveaicnt. If too much
hight be admitted, the prints will ac-
quire a pink colour while toning. The
priots must first be washed for 10 or
15 minutes in ut least three changes of
raig or distitled water, and theo im-
mersed in the toning bath, which should
be poured intoa glass or porcelain dish ;
while in the toning bath the prints must
be moved about trom time to time, so
that it may act equally on all parts of
themn, aud only a few prints should be
ia the bath at oze time. After being
in the toning bath a few minutes, the
ved brick colour which the prints
usually presect atter washing will begin
to change, and gradually become davker
until they are a purple black, at which
poiut they should be removed from the
bath and placed in clean water until all
are ready.  If it is desired that the
prints should be of a Liown or sepia
tone, they must be taken from the bath
when they reach the reqmired tiat,
which will be vather lighter after fisiag.
If the prints are left too long in the
bath they will acquire a cold inky tone,
which is very undesirable. Prints on
albumenized paper require more gold in
the toniog bath than those on plain
salted paper.

Fizing.—The quantity of fixing solue
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tion required will Lo in proportion to
the number of prints to be fixed; for
one dozen, or less, of the }-plate size,
5 ox. will be sufficieat, and for a larger
nus pber the quantity must bo propor-
tionally increased. The prints must re-
maja in it for 20 minutes, and during
that time must be frequently moved
about and scparated, and from time to
time turned over, so that the solution
snall act equally on every part of the
paper.  If this is not carefully attended
to the pictures will soon become dis-
coloured and fade, After 20 minutes’
immersicn lo the fixing bath, the priots
must Lo lifted out, ono at a time, held
up by one cormer for a few seconds to
drain, and theo plunged into a vessel of
clean water, The hyposulphite solution
should be used slightly warm.

Washing.—The object of this process
13 to sccure the stability of the picture
by removing all traces of the fizing
solution with which the paper {s satu-
rated. Qoo of the chief causes of the
fading of prints is insuflicient washing.
The water in which the prints are placed
must be changed at least six times, at
intervals of about an hour, and cach
time the water Is changed the priots
should be taken out separately and
drained before being ppt ioto the fresh
water. In the last change they may
remain ull night. The more capacious
the vessel uscd in this process, and the
oftener the water is changed, the more
permanent the priots will be. An
earthenware pan will be found conve-
nient. Wooden or metallic vessels must
be carcfully avoided. A convesicnt way
of washing priots is to place them ina
large pic-dish or a photographic dish,
and place this in a siuk, under a tap
turned on only sulficicntly to run a small
stream continuously, which should run
in at the higher end of the dish, this
being slightly tiited. The prints will
thus be kept in continual motion by the
water, and in one might be perfectly
washed. Another method is to pin the
priats by their edges in a row to a long
slip of wood, such as a lath, and sct
them afloat in a water cistern for 12
hours.

Mounting, — When the prints have
been thoroughly washed and drained
they should bLe lnid between sheets of
clean blotting paper, to absorb the su-
perfluous water, and afterwards dried.
As they usually curl up when dry, they
may be flattened by drawing the back of
the paper over any blunt-edged instru-
ment, such as a paper knife, or the back
may be pressed with a warm flat-iron;
they nvo pext to be cut to the proper size
by means of a glass cutting shape and
o sharp knife, and thea mounted on
cards with a newly-made cold paste of
dextrine or starch. The appearance of
the fisished prints is greatly improved
by having them rolled.

Good photographers usually cover
small defects i» hikeoesses by touching
them wita a small Lrush dipped in
celour the same toue as the print.

To Varnish Curtes de Visite.— The
mounted photograph must first be sized
with a warm solution of 10 grains of
gelatine dissolved io 1 oz, of water.
Hot-press, or burnish with a Lurmsher.
Then apply crystal coamel, by means of
a small piece of cotton wool saturated
with the enamel, and wrapped in a per-
fectly clean piece of white calico 1ag,
slightly moistened with Linsced oil.
Gently rub this over the picture witha
circular motion, until it becomes bril-
linnt, then finish by applying o little
spirits of wine, and lastly linsced oil, in
the same manner.

Crystal Enamel, — Dissolse 1 oz. of
white lac in 10 oz. of warm alcohol.
Let the mixture stand for some weeks,
then decant the clear portion for use.

Dcfects in Paper Prints.—A marbled
appearapce on the surface of the paper
indicates that it has been removed from
the sensitizing solution too soon, or clse
that the solution i: too weak. As the
strength of the solution is decreased
each time it is used, it should be tested
occasionally with the argentometer, and
suflicient pitrate of silver added to briog
it to its onginal strength of 60 grains
to the ounce. White spots are the
result of air-bubbles which have not
been detected and dispersed while the
paper was being sensitized, Red spots
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which will not change colour in the
toning bath are caused by touching the
face of the print with the fioger, which
has left a greasy impression on the al-
bumen. It the priots are weak and
slaty in colour, cither the negative is in
{ault, the paper is bad, or the sensi-
tizing solution is too wcak. If the
priats become yellow or spotted after
they ave finished it is because the fixing
and washing processes have not been
properly carried out.

Plam Collodion.—Mix in a bottle,
gun-cotton, 450 grins; cther, 25 oz.;
spivits of wine, 7 oz. Shake these
well together, and leave to settle for
sevaral days,  1f well corked, this wix-
ture may be kept for nny leagth of time.

Sensitized Collodion. -Add to 1 oz
of the plaua collodion, 6 drams spirits of
wine, 13 oz. ether, and 3 diams of
todide of bromide solution. Shuhe the
bottle well; the mixture is then ready,
but is improved by becg kept 4 or
5 hours Lefore using. In hot weather
a little more alcohol and less cther, in
very cold weather more cther and less
alcohol must be used.  As sensitized
collodion docs mot presérve its qualities
well, it is better not to mx the plain
collodion, and the ioedide aund bromide
solution until shortly before required
for usec,

Jodide and Bromide Solution.—Jodide
of cadmium, 154 grains; bromade of cad-
mium, 5% grains; spuits of wioe,
34 oz. Pouud the iodide and bromide
very fine io a mortar, adding the spirits
gradually ; whea the iodide and bromide
are dissolved, pass the solution through
a filter paper into a bottle. This solu-
tion will oot deteriorate if kept in a
closely-stoppered bottle.

Todide of Cudmiuni—Put 4 oz. of
iodine 1nto a piot of water, add 2 oz.
of cadmium, broken small.  Warm gra-
dually, and keep the water at about 190°
Falir. for several hours; wheao the liquid
becomes colourless, let 1t cool, and then
filter. The remainiog cadmium may be
again used. Evaporate the solution
down to crystals, which must be

uoded in a mortar to a fine powder,
leep in a stoppered bottle.

Dromide of Cadmium,—Pour 3 oz, of
bromide into 1 pint of water, then add
2 oz. cadmium, broken small; put into
a stoppered tlask. Let the ingredients
stand for several days, shaking the flask
occasionally. When the solution beromes
discoloured, filter and evaporate, reduce
to powder, and keep in a stoppered
bottle,

Iodized Collodion may be made at one
operation ; it should be kept 2 days
before being used, but is less reliable, if
hept for auy length of time, tlian is
sensitized collodion which has been made
as above described, ns the iodide will
decompose the other ingredicnts. Place
16 grams of gun-cotton in a bottle, add
18 gruns ot jodide of cadmium in
powder, and 6 grains of bromide of
cadmum n powder, and 1} oz. of
spinits of wine, sp. gr. ‘805. Shake the
bottle untii the iodide and bromide are
dissolved, then add 3 oz. ether, sp, gr.
*720, and shake uontil the cotton 1s dis-
solved.  After settling for 24 hours
decant the clear poition into small well-
stoppered bottles,

Nutrate of Silver Bath for Negatives,
—Recrystallized nitrate of silver, 4 0z.;
distilled water, 7 oz.; collodion, 7 drops,
Shake well together unti the crystals
have dissolved, then filter. The purity
of the negative bath is a matter or
great importance; nonc but the best
recrystallized nitrate of silver must be
used, aod the iotroduction of foreicn
matter of every kind must be carcfully
guarded agniost., When the bath gets
out of order, which will not occur very
soon if it is propetly used, it should bs
diluted with an equal bulk of distilled
water, and exposed to the sun for a few
days in a white glass bottle, then filtered,
and suflicient nitrate of silver added tc
restore the strength to 35 grains nn
ounce, as indicated by the argeatometor.,

Dereloping Solution for Negatives.—
Protosulphate of iron, 75 grains; glacial
acctic acid, 2 drams; alcohol, 2 drams;
distilled water, 30z, Dussolve the crys-
tals in the water, then add the acid
and alecohol, and filter. This solution
will keep good for several weeks. In
hot weather a little more acetic acid

12
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may be added, nod if it does not flow
readjly the alcohol may be increased.

Intensifying Solution, No. 1.—Pyro-
gallic acid, 10 grains; citric acid, 10
grains; distilled water, 5 oz. This
solution will not keep long; when it
becomes brown it should be thrown
away. No. 2.—Recrystallized nitrate
of silver, 40 grains; distilled water,
1 0z. Dissolve and filter. This solution
will keep for any length of time.

Another Intensifying Bath.—A satue.
rated solution of bichloride of mercury
in water, Powder the bVichloride of
mercury, place ju a bottle, add the
water, and shake. Place the pegative
plate in a hath of the solution, remove
when the film nssumes a milky white
appearance, wash, and then plunge in a
solution of 1 oz. of liquid ammonia to
.0 oz. of water, which immediately
darkens the plate. Lemove the plate,
wash, and place to dry. This mode of
intensifying may be regulated by leaviog
the plate 1 the bichloride of mercury
~ shorter time, whea it will require a
wcaker nmunopia bath than that aboeve
given,

Fixing Solution for Negatives.—Hypo-
sulphite of soda, 5 oz.; distilled water,
5 oz, Dissolve and filter. Thissolution
will keep good for many mooths.

Sensitizeng Svlution for Paper.—Ni-
trate of silver, 5 drams; distilled water,
5 oz.; nitric acid, 2 drops; kaolin,
1 oz. Dissolve the pitrate of silver
1 the water, and then add the acid and
kaolin; the kaolin will not dissolve, its
use Leing to prevent the solution becom-
1ng discoloured after using. This solu-
tion will not require filtering; it must
be allowed to scttle uatil quite clear,
and when required for use decanted
carcfully, leaving the kaolin in the
bottle; after using, 1t should be returped
to the bottle and well shakea with the
kaolin, which will carry down all the
colouring matter as it subsides. As this
solution rapidly becomes weaker by
using, it should be tested with the
argentometer occasionally, and sufficient
pitrate of silver added to restore it
to its proper strength, which is 60
grains to the ounce.

Another Negatice Collodion.—Ether,
4 oz.; alcohol, § oz.; cotten, 7 grains;
bromide of cadmium, § graia ; bromide ot
ammonium, 1§ grain; iedideof cadmium,
2} grains; iodide of calcium, 1 grain;
iodide of potassium, 1 grain; iodide of
ammooium, 1 giain.  For intensifying,
flood with chloride of gold, 1 grain;
water, 15 oz,; then wash and flood
with pyrogallic acid, 2 grains; water,
J oz,

Zoning Baths.—1. Chloride of gold,
4 grains; acctate of soda, § oz.; distilled
water, 10 0z,  Dissolve and filter. In
purchasing chloride of gold in small
quantitics it will be found Lest to have
it in solution cootainiog 4 grains to
cach ounce of water. This solution
improves by kecping, but will require a
little chloride of gold added to it occa-
sionally. A black deposit will form io
it after using, which should be removed
by filtering,

2, To produce black te bright sepia
tones, according to length of immer
sion ;—Take carbonate ot soda sufficient
to cover a threepenny-piece; dissolve
it in a teaspoonful of cold water in a
cup; add 2 gramns chloride of golds
then add 3 oz, of boiling water; use
in 15 minutes. After tomug, pourit into
a stock bottle, adding a particle of ace-
tate of soda to give it keeping qualities,
The next batch to tone, commencing
in same maooer, but usiog half the
above quantities. Add it to the stock,
and tone immediately, and so keep on,
omitting the ncetate of soda, which
should be used but once in twenty
times. It is well known that one for-
mula will suit one paper but not another,
This will suit Hart’s albumenized paper,

Furing Solution for Paper Prints.—
Hyposulphite of soda, 8 oz, distilled
water, 1 pint.  This solution must enly
Le used once, as it is useless afterwands,

Stopping-out Negaticgs.—Small round
transparent spots are frequently founy
on glass negatives, which if not stopped-
out, occasion corresponding black spots
on the print. Lay the plate oo a slab
of glass, having either direct or reflected
Jight shimag up through it. Then
cover the spots with a mizsture come
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posed of 10 parts ivory black, 2 parts
saturated solution gum arabic, 2 parts
white hoaey, 1 part sugar-candy; well
mix, aod apply with a fige camel-hair
brush. Should the spots on the negative
Lo black, or opaque, white spots will be
formed on the print, these are easily
tinted with a httle water colour, to
match the other portions of the priot,
it is seldom necessary therefore to alter
the pegative on this account.

Aldumen Varnish for Negatives.—IDie-
move the cords aund yolks from several
eges, whisk the albumca to a froth, let
it settle. Decant the clear portion, add
half its bulk of distilled water, and vne
dram of liquid aminonia for cach juat
of the varmsh. Aftrr having washed
the plate, aud whilst the filn is still
damp, apply the varnish in the same
way that colludion is poured on. Re-
peat the operation, then place the plate
to dry, with the film sido protected
from dust,

Amber Varnish for Negatives.—Fill
threc-fourths of a bottle with small
pieces of yellow amber, pour upon it a
mixture of equal parts of chloroferm
and ether, in sufficient quantity to just
cover the amber. After standing several
days filter the hiquid ; use closely-stop-
pered bottles. DPour the varnish over
the collodioa film of the negative, drain
and let dry. This varmsh is more
easily applied than the crystal vasuish,
as it does pot vequire aitificial heat to
dry it, but it does not give such a firm
varnish to the negatives. The amber
which remaias in the bottle, after the
liquid varnish has becn poured off, may
Le used again and aguin for the same
purpose.

ViEws AND Laxpscares.—In tabiog
views, the process is exactly the sume
as in the case of portraits, except that the
exposure is very much less.  Views can
be taken with’the ordinary portrait lens,
although distant objects are geaerally
produced by it on too small a scale;
this ditliculty may be overcome by re-
moving the back pair of lenses frow the
tube and usiog the front combination
oaly, provided the camera will open to
a sutlicient length for fecussiog,

Corvixa Pictunus. — Pictures and
engravings can be easily reproduced by
photography. If framed the glass must
be removed, or the reflected light will
interfere with the imnage formed Ly the
lens. The picture must be placed in a
good light, and the front of the camera
must be parallel with it, or the copy
will be distorted. A small stop should
be used, and the negative rather under-
czposed than otherwise. Copies of pho-
tographs, except oa a reduced scale, are
seldom as satisfactory as the original, for
the grain of the paper gives a peculiar
mottled cflect to the picture.

Toning Bath.—To produce rich pur-
ple tones ;—30 grains acetate of soda,
10 oz. water, 5 grains carbonate of
soda. This to be mized some hours
before wanted, and chloride of gold
suflicicnt to tonc the priots in haod
added just before requived for use, The
bath works quickly hot and slowly when
cold ; the solution wnay be used over and
over agaia.

Tunag and Fizing in one Path.—The
following formula yiclds a fine, rien,
warm, black tone, with somewhat rosy
half.  Water, 2 oz.; sulphocyanide of
ammonium, 50 grains; hyposulphite
of soda, 240 grains; acctate of soda, 15
grains ; chloride of gold, 1 grain. Dis-
solve the gold in a small quantity of
water, aod add it to the other solution.
The bath may be used immediately after
prepariog. ‘The prints are not washed
before putting them into the bath. They
become yellow at first, but afterwards
recover their force, The toning and
fizing takes about 10 or 15 minutes,
but can be continpued for some hours,
‘The acetate may be substituted by the
benzoate, the phosphate, Lorate, citrate,
or any other such salt, for the purpose
of modifying the tiat desired.

1o quickly oltain Positite Prints.—
To dull weather it is sometimes necese
sary to exposc the paper for a whole
day before a positive print can be
obtaiced, aond although albumenized
paper prints more 1apidly than plain
paper, the time necessary is still often
inconveniently loog. ‘This trouble may
Le avoided by tho following process;—
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Cut plain paper to the required size, let
it float on the surface of a solution com-
posed:iof 10 grains of iodide of potas-
sium dissolved in every 34 oz. of the
water required for the bath, When it
has remained in this selutlon about ove
minute, remove and drain. Then float
it for about oue minute, in the dark,
on a sensitizing bath composed of 33 oz.
of water, 30 grains of fused nitrate of
silver, and 300 grains of glacial acetic
acad.  Withdraw, drain, and press care-
fully between several folds of pure white
Llvtting paper. Then place the paper,
still slightly damp, upon the negative.
The exposure, in dilfused Light, neces-
sary in this case, will only be trom about
5to0 15 seconds. Remove the paper from
the negative, avd place it on a glass plate,
with tho scasitized side of the paper
uppermost.  Then spread some of the
following developing solution over it,
with a fino soft Lrush;—15 graius of
gnllic acid, dissolved in 35 oz of
warm water, 3% dreams glacial acetic
ncid; mix and filter. As soon as the
mcture is suilicicatly developed, plnce it
in water, to stop the action of the
developing solution. Tone in a weak
solution of chloride of gold, with a
small quantity of carbonate of soda,
‘Then soak for several hours in plenty of
clean water.

Tuoxas Svrrox’s Wit ContonioN
P'rocess,—The old precess has one weak
point, which renders it unfit for long
exposures to dark subjects, such as
interiors,—the free nitrate which must
be Jeft upon the film in order to render
it seositive gradually attacks the iodide
of sllver, aod combioes with it to form
10do-nitrate.  From this Sutton’s wet
collodion process is free, whilst all the
good qualitics of the old method are
retatned. The process consists in using a
bromized collodion containing no jodide,
exciting tho plate in a nitrate bath,
washing off the frco pitrate, pouring
an organifier over the film, exposing
it wet In the camera, and developing it
by the alkaline raethod, after which it
may be fixed, washed, and varpished in
the usual way. After making the plate
visibly clean, and wipiog it dry, put it

upon a wooden French plate-holder with
ascrew, and pour upon it a Jittle tripoli
made iato a cream with a mizture of
equal parts of alcohol and ammenia.
Aftes rubbing this all over the plate
with a tuft ot cotton wool, polish it with
a clean dry tuft of the same sool, and
carefully wipe the cdges. The mere
cleaning of the plate may be done with
nitric acid or aqua rega, followed by
copious washing. The collodion filin
adheres best to a plate which has becn
finally polished with tripeli reasdered
alkahine in the manoer described. It is
n good plan to use a coating fluid made
by dissolving india-rubber o aoy of its
solvents, such as miueral naphtha, chlo.
roform, or keros.leoe. Three grains of
india-rubber paste dissolved in a dram
of chloroform, add kerosolene to make
up the ounce. The solution is thea left
tosettle, and the upper part is carefully
decanted for use. It is poured over the
d:f’ polished plate jo the same way as
collodion ; the film sets in a winute or
two, and then the collodion may Le
poured on. A slight opalesceace in the
rubber film is of no consequence, as this
docs mot show after the collodion has
been applied to it. Tue advaotage of
the coating tluid is, that it fills up holes
and scratches in the plate, and veoders
them comparatively harmless. It isa
great safeguard agaiost splittiog and
blistering of the film in the various
operations, where these are protracted.
Albumen must not be used as o coating
fluid in this process, because it would
injure the bath.  Fur the collodion any

goed pyroxyline will doj it pecd not

be especially powdery. The collodion
should not be anhbvdrous. The ether
should Le absolute, but the alcohol may
lic between 808 sp. gr. and 812 sp. gr,,
according to the proportion in which it
is added, o summer, and particularly
in a hot climate, the alcohol should be
o excess of the ether; but in wiater
there may be 5 parts of ether to
3 of aleohol. The more alcohol, the
stroager it should be. When alcohol
805 =p, gr. is used, with the thermometer
at 90° Fahr,, there may be three times
as wuch alcohol as ether in the collo-
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“jon, but the film is then very subject
to nibs. The collodion should Le bro-
mized with brommde of cadmium, because
that 1s s¢ soluble in alcohol that a
larger dose of it may be introduced with
facility, There are two kinds of cad-
mium  bromide—one anhydrous, the
other containing four equivalests of
water,  The latter is preferable, ns
being the least trouble to dissolve, but
the water may be erpelled by heating
the crystals in a capsule.  The quantity
of bromide to an ounce of collodion is 2
matter of some importance, because the
sensitiveness of the film, und the density
of the pegative, depeud upon there being
pleaty of bLromule of smlver upon the
plate. Twelve giains of hydrated cad-
tium bromide to an ounce of collodion
will Le found a good proportion. Less
than this is liable to give thin pega-
tives, which require to be intensstied
with silver.  Films thioly bromized
are also less scoaitive thao those of the
full demsity.  According to Sutton a
guod test for the mechanieal quality
of collodion is 1o pour a little upon a
glass plate, aod examioe the tilm a few
minutes after, when it has become per-
fectly dry. If it appears opalescent, or
if it shows structure, the collodion is
bad, aod useless for any purpoese. The
best solvents to employ are pure alco-
hol, and methylated ether which has
been redistilled with quick lime. The
fresher they are, the better apparently.
The bromized collodion will keep inde-
finitely; but whea great scositiveness
is required it is better to use it fresh.
The mitrate bath should not be less than
80 grains to the ounce. It should be
made with pure neutral nitrate of silver,
A minim of pitric acid may then be
added to every 5 oz. of solution, 1n
order to peutralize apy free oxude of
silver which it may contain. This bath
is costly fn the first instance, but as
there 1s subsequently no wasto of silver
it is economical in the long run. No
silver is used in developing, and all that
clings to the back and front of the plate
ou its removal from the bath goes into
the washing watcrs, and is eventually
yestored to the Lath without having to

be reduced. It 15 immaterial how loag
the plate remains in the bath, provided
it remaios loog cnoughb, about 3 minutes
in summer, apd 5 mioutes in winter,
Too short an immersion in th2 bath is
prosed by the film not posscssing its
maximum of sensitiveness, and the pe-
gative being bright, dense, and bard.
The appearance of the film is a sure
guide to the full time of immersion in
the bath; but as it matters not how
much the proper time is exceeded, po
mistake need be made in this matter.
This strong bath does not produce pin-
holes. These proceed in geoeral from
particles of dust which stick to the film.
The film is so thoroughly washed in
this process that any crystals of Lromo-
nitrate which might adhere to it would
be decomposed and removed by the
washiog water, This immunity from
pioholes preduced by double salts is one
of the advantages of Sutton’s method,
The pitrate bath docs not scem to get
out of vrder so quickly in this as in the
common wet process. It does not re-
quire treatment with bicarbonate of
soda, and sunoing every now and then,
to keep it in good working condition.
It is pecessary, however, to keep it
always up to the right strength. Tle
vessel in which it is kept should be left
opea in order that the ether and alcohol
may evaporate. There should Le a series
of at least three vertical washing baths,
placed side by eide, and filled with dis-
tilled or clean rain water. The plate,
on its removal from the nitrate bath, is
to be placed in each of these for 2 or
3 minutes, and then transferred to
a large pao of rain water, with a lid, in
which it tnay remaio until required for
use. Washing bath No. 1 soon acquires
a quantity of silver nitrate, and this
solution should be used instead of wator
for making fresh nitrate bath to replen-
ish with. The gap thus made in No. 1
must be filled up by water from No 2,
and so on. Dy proceeding thus, not a
single grain of nitrate of silver is wasted,
but the whole of it is utilized in forming
the sensitive film of bromide upoa the
plate. It is absolutely necessary to
remove all the free nitrate from the
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film, for, if any should remain, it would
at once be darkened Ly the contact of
the alkaline developer, Five minutes
1 the three baths is the least time that
can, with safety Lo allowed for the
removal of the free nitrate. -A plate
which has beea left for 30 hours in
the nitrate bath may ufterwards be Jeft
for 3 days in the pan of ramm water, and
still givoa bright and Leautiful negn-
tive, Portrait photographers will find
it a great advantage to be able thus to
prepare their plates beforehand, 1eady
for use at a moment’s notice when a
sitter arrives.

The Orgunifier must be applied after
the removal of the plate from the 1ain-
water pan. It is only necess.vy first to
give it a rinse with a little clean rain or
distilled water, Spring water should on
no account be employed fur rinsing the
plate. For the usune organitier employ
albumen, 1 part; distilled water, trom
3106 parts, For the highest attain-
nble degteo of sensitiveness use Nelson's
neutral gelatine, 3 grains; sub-carbo-
uate of soda, 1 gram; distitled wates,
1 0z. The albumen and water should Le
beaten up together aud then allowed to
scttle. The clear liquid should be filtered
through a picce of cambric folded twice.
The gelatine should bLe disselved by
beat, and the solution filtered after the
alkali is added, Ncither of the above
organifiers keep well. They ferment and
become putrid in o few days. It is im-

ortant to use pure neutral gelatine,
Vhen the plate is not to be exposed im-
mediately after it is organified, but has
to be kept for some hours Lefore the ex-
posure or development, one-half of the
water which the organifier contuins
should be veplaced by pure glycerive.
This will keep the filin moist and in good
copdition for at least a day and a mght.
By the use of glycerue in the orgamtier
a landscape photographer may prepare
his plates in the moruiug, expose them
duriog the day, and develop them at
night. Such plates caunot well Le pre-
pared io a teot, but they may be carried
for o whole summer’s day ready pre-
pated, and be developed in a light and
portable teut scon afler their exposure.

This method is less troublesome than the
preparation of dry plates, The plates
are much more seasitive than common
wet opes; yet the exposure is by no
meaus @ critical matter; certainly ot
more so than in the cominon wet process.
It is always well to put a sheet of damp
red blottioz paper at the back of the
plate, in order to prevent blurriog from
iaternal reflection.  There are two me-
thods of development—one n quick, the
other o slow one.  The quick method
takes about 2 minutes, the slow method
about 5. The plate is then washed and
fixed, no intensitication with silver being
in geoeral required, or, if required, being
doue after fixing.  The following is the
slow method o. development, the quick
method only differing from it in doublivg
the strength of the solution. Mike a
solution of bromide of potassium & grain:
to the oz.; and a solution of ammonra
fortis aud water, equal parts. Keep these
in 1-0z. wide-mouthed bottles, each
of which is provided with a droppiuyg
tube.  Now take a gliss measure, and
put it iato 2 minims of potassium bio-
mile solutien, 1 oz. of water, spriug
water will do, and 3 grains of pyrogallic
acid.  This done, proceed quickly with
what follows, fur the developer should
be used fresh.  Wash the organificr off
the plate with some clean water, thea
add a minim of the ammouoia solution to
the developer, and pour it over the plate
in the usual way with one sweep, aod not
too violently upon any particular spot,
or that will begin to develop before the
rest.  Keep the developer tlowing back-
wanls and forwards upon the plate tor
about a minute, up to all the edges and
corners, and then the image inay becin to
show of a pale yed tiot,  Now add au-
other drop of bremide of potassium ~olu-
tion and apother of ammonia. Kepeat
this from time to tune uetil the nega-
tive is deuse coough ; but although am-
monia intensifics 1t and brings out the
details, be extremely carclul pot to add
a drop too much, or the image may Le
suddeuly veiled aud the picture bLe irre.
parably lost, The development, whether
slow or quick, is always gradual and
under command, and the image does not
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flash out as with iron in the common
process, but by degrees, as wheu pyro-
gallic acid is used.  The film must now
Le washed, and fized with weak hypo-
sulphite of soda, and then be washed
thoroughly again. It will then be scea
that the image is of a yellow colour,
and although thio, possibly, will yicld a
vigorous print.

The Varnish should be made with lac
only, and should contain neither sandarac
nor bepzoin. Puritied sced lacis the best.
Mix alcohol, 820 sp. gr., 1 oz.; lac, 50
grains. Dissolve without heat, and decant
trom the sedimeot. This varnish may Le
partially decolourized by mixing animal
charcoal with it. Do ot heat the plate
much before varoishi.g, but heat it as
much as desired afterwards,  The nega-
tive is ow finshed, and may be kept 1o
a paper cavelope.

For the contersionof a Negative into a
J'ositere, a full exposure should be given,
iu order that the hight may act entirely
through the film iu the sky and other
spaces which arve to be eventually clear
glass; and the development should Le
pushed to the very verge of fog, The
film should now Le washed, and 1nstead
of tixing it with hypo. some strong nitric
acid should be poured over it. Tnis will
quickly dissolve all the blacks, leaving
them bate glass, whilst the half-tones

aad real shadows of the view will be re-,

presented by the pale yellow bromide of
silver in lavers of different thickpess, so
as to produce a beautiful kind of positive
transparency. o order to blackeo this,
the bLromide image must be converted
icto one composed of metallic silver.
This is clected by removiong the bromioe
from the Lromide of silver by means of
redevelopment.  The Lest plan s, after
washing off the sitric acid very tho-
roughly, to pour sowe alkaline developer
over the image and expose it tothe ight;
then add more ammonia to the deve-
loper, and thus bLlacken the image as
much as you can. Of course no fizing
with hypo. is required. These positives
are very perfect in their details, and
although of an ugly colour, are suitable
for the multiplication of negatives by
copying, or for producing an enlarged

negative, without haviug recourse to a
praut.  The ouly trouble in this opera-
tion consists in the high lights not com-
ing out clear glass, as they ought to do
under treatment with the nitric acid,
To make a good positive the sky of the
ncgative should look very nearly as black
on the back as on the face of the film,
For Sutton’s process there must not be
too much light in the operating room or
tent, and the colour of the light should
be orange, and oot yellow. The mam
ditliculty in the process is to get the ne-
gatives to inteasify bullicicnlly without
silver 3 but, when all ¢lse is right, feebles
pess can only proceed from a deficienc
of bromide of wilver iu the film. Wit
12 grains of cadmium bromide to the
ounce of collodion, and an 80-grain bath,
this diliculty ought never to occur, va-
Iess the plate is much under-exposed.
For common subjects, where great sen-
sitiveness i3 not required, the quantity
of broinide may be reduced to 8 grains,
und 2 grains of chloride of cadmium may
be added.  The negatives will then Le
very bright and dewse.  This is recom-
mended for copying paiutings, eagrave
iogs, and maps.  Where very thig, de-
licate negatives are vequired, full of
harmony and detail, use less Lromide in
the collodion, and givea longer exposure.
In working by candlelight, inclese the
candle within a screen made of orange-
coloured paper, or of Solomon's orange-
coloured oiled muslin.

Dr. RyLey's Mopirtep Cotropio-
ALBUMEN Process,—The plate has to
Le scositized as usual, and thoroughly
well washed.  Coat with the following
solution ;—Albumen, 1 0z. ; water, 2 0z. ;
ammonia, 30 mioims. Beat well up to
a froth, allow it to settle, and filter be-
fore wse. Pour sufiicicnt of this over the
plate to cover it; let it flow backwards
and forwards to soak into the film.’Pour
the solution away, agd theroughly wash
the plate, the last rinsinz being with
distilled water. Let the platedry. When
perfectly dry, moisten the plate with
distilled water, and pour over the fol-
lowing ;—Gallic acid, 2 graius ; water,
1 0z. Filter the solution before using,
Pour it on and off the plate to well per-
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meate the film, then set the plate up to
drain, and dry without washing off the
gallic acid solution, When surtace-dry,
tinish by the bheat of a dull fire. These
plates retain their sensitiveness well.
‘The development of the plates may be
by the pluiu or alkaline pyro method.
The peculiarity of this procuss consists
i the final wash of gallic acid after the
prepared plate has dried from its albu-
miuous coating,

Excranp’s Mooirrep  COLLODIO-
ALvuneN Prociss.—The plate having
been coated with bromo-iedized collo-
dion, and sensitized as usual iu a 40-grain
bath, should be washed till all greasy
Jines are removed ; next float over the
film an albuminous solution formed of
one white of egg to 3 0z. of water and
2 drops of ammoma. These 1equire to
be well beaten together and tiltered.
When this solution has been pourcd over
the film backwards aud furwasds to well
permeate it, the plate has to be washed
again uoder a gentle stream, ending with
a little distilled water. The plate has
now to Lo reseasitized by flowing off
aod on a 30-grain solution of pitrate of
silver, slightly acidulated with acetic
acid. Again wash well and dry, This
latter sepsitizing gives increased vigour
and seasitiveness to the plate. Tho ez-
posure should bLe about three tuncs
longer thaa for a wet plate. Either
plaia or alkaliae pyro way be used to
develop, and intensify with acid silver
and pyro.

CoLLop10 - Brouine Process, — The
peculiarity of this process mainly con-
sists in dispensing with the nitrate bath
snd using o colludion which contains the
sensitive salt. The greatest care is re-
quired in preparing tho collodion. It is
composed of — l’gl'oxylinc, G grains;
ether, § oz.; alcohol, ¢ o0z.; bromide of
cadmium, 6 grains; browide of ammo-
pium, 2 grains. Mix as much of this as
may be required, as it will keep indefi-
nitely. It should stand a week beforebeing
employed. When ready for use, pound
nitrate of silver to tho finest possible
powder in a glass mortar, and add 11
graios to every ounco of the above
Lromized collodion.  Add gradually, and

shake so as to get it well combined.
Allow this seasitized collodion to rest
for 3 hours before use. The mixing
must be made in a non-actinic light, and
the collodion must be kept in the dark,
In this state the collodion will not keep
for many days, therefore not much more
should bo scnsitized than will Le speedily
required.  Varnish the edges of the
glasses & quarter of an inch with india-
rubber and benzole varaish, and coat
the plate with the seasitive collodion.
Allovr it to sct well, and immerse iu a
dish of water till all greasiness disap-
pears ; next put the plate ia a dish con-
taiping o solution of tanning, 15 graus
to the ounce of water, or use the fullow-
ing solution ;—T: anin, 10 graias; gallic
acid, 3 gratas; grape sugar, 3 grains ; al-
cohol, 10 tinims; water, 1 0z. Prepareas
follows ;—Dissolve the gallic acid first
in the water, using heat; next add the
tanniy, then the grape sugur. Llter,
and, when cold, add the alcohol.  Allow
the plate to remain in this sclution 3
nminutes.  Let the plate dry evenly aud
quickly in any convenient mancer, nud
it is rcady for use. Expose three times
the time required for a wet plate. Use
tke alkalie pyro develcper, adopting
all the precautions described in the use
of tho bromide of potassium. If there
be soy difliculty in obtaining the ulti-
mate Jateasity, the acid pyro and silver
mway be used. The fixing may be done
with cyagide, as it counteracts any
splitticg of the film on diying. Whea
experieuce i3 ganed in workiog the
process, the quantity of nitrate of silver
in the collodion may be increased to 12
or evea 13 grains, accompapied with 10-
creased sensitiveness in the plate. A very
simple method of using up the residues
of scasitized collodion 1s to add av equal
quautity of plaia bromized collodion,
reserving the necessary addition of ni-
wrato of silver uatil a few hours before
it is required for using the mext time.
This prevents deterioration and loss of
roatenal.

Tur AvtoryrE Process, or Carlon
Printing.—Johnsou's process is adapted
to supply the place of nlbumenized
paper and silver, gold, and hypo. solu-



WORKsuor

RECEIPTS, 267

tions; the manipulations are more
simple than silver prioting,” and less
skill is required for producing prints by
this method than by the usual silver
one. The most troublesome pertion of
any carboa process is the preparation of
the tissue, that is, the sheet consisting
of the layer of gelative and carbon or
pigment.  This carbon tissue consists of
a layer of gelatine contuning the carbon
or other permanent pigment spread on
]m[»er. As sold it is pot sensitive to
ight, but requires the action of a solu-
tion of bichromate of potash to render it
seositive.  So far the process resembles
the silver printiog ote—the tissue cor-
respondiog with albumcenized paper, tie
bichromate seusitizing sc'ution with the
silver oue.  Whea the paper is diy, the
coloured surfuce 1s placed m contact
with the uegative and exposed to Jight ;
the exposure should be about one-third
the time required for silver prioting.
The pigmented paper is prepaved in long
10lly, 80 that much larger sheets can be
obtained than of albumenized paper. It
should be cut into couvevicnt sized
sheets for scusitizing. A solution, 20
grains to the ounce, of bichromate of
potash is provided in a flat dish,  The
sheets may Le placed in the svlution ove
at a time until all are immersed.  Each
should Le turned over to sce that no air-
bubbles form.  They must remain in for
onc minute, but may stay longer without
injury.  They should then be taken out,
aod hung to dry. This sensitizing wnd
drying must be done in chemical dark-
oess, fike sewnsitizimg silvered paper;
more caution must, Lowever, be takeo,
as the carbon paper 1s so much more
sensitive.  When the paper is dry it
must be placed in contact with the re-
gative to be printed. It is advisable for
carboa printers to classify their pega-
tives. Let those pegatives that print
the quickest be called No. I those that
require Jonger printing, No. 2; and these
still denser, No. 3. By the usc of an
actinometer the amount of printiog
given in a certaio time can be measured.
This simple little apparatus consists of
a round japaoued tin box, with a slot in
the lid about } of an inch wide and

an inch loog, like a money-box. Inside
the Lox is o strip of Carrier’s sensitized
albumenized paper, sbout & an ioch
wide, coiled up ina roll. ‘The lid of the
box is painted s chocolate colour, like
tho tint that eensitized albumerized
paper quickly takes whea ezposed to the
light. By a simple mcans a portion of
this paper is pulled out of the box, and
in doing so & portion is exposcd to light
through the slot in the lid, the rest of
the strip being scrcened from light.
The paper when erposed begins to
darken, aod presently arrives at the
same tint as that surrounding it on the
lid of the box. Let us suppose a nega-
tive to have scositized pigmented paper
piaced uoder it, aod the actinometer to
have a picce of the white scositive silver
exposed through the slot, then let the
actinometer and the negative be both
exposcd  simultaneously to the same
light; by the time the light has dark-
coed the silver paper to the standard
t:ot, the actinometer and the pegative
will both be said to have received one
tint, that is, they will both have re.
ceived that amount of action from the
light necessary to produce on the sile
vered paper that particular tint. lo the
first instance each negative, or cach
class of negative, will bave to be tested
by the acticomcter, how many tints
have to be darkened before the carbon
prist 1s made, and the negatives may
then Le marked accordingly. When a
negative has been ooce tried and marked
the pumber of tints it requires, no mis-
takes will be made afterwards as to the
exposure that will be required. The
rext operation is to attach the print to
8 temporary support during the deve-
lopmecat, or removal of the unacted-on
pgmented gelative,  Plain gelatine is
not scmsitive to light, but is easily so-
luble in hot water. Tho bichromate ‘of
potash makes it sensitive to light, and
the change effected in the gelatine by
light renders it insoluble in hot water,
but the rest of the gelatioe still remains
soluble. The insoluble portion consti-
tutes the picture, and it is pecessary to
dissolve everything but that which Light
has recdered insoluble. The print hay
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to be attached for this purpese to a
teinporary support. Almost any sub-
stance impermeable by water will an-
swer, but some substances are more con-
venient than others, such as the surface
of ground opal glass, or zinc plates that
have a finely-ground surface. To faci-
litate the removal of the print from this
slightly-roughened surface, rub the sup-
port over with a dilute solution of resin
aud wazx in turpeatine, usiog a soft rag,
and Jeaving obly a very thiu filin of the
solution on the surface. The pigment
print is first immersed o cold water,
gelatine side downwards the print at
tirst curls inwards as the paper oa the
back expands with the water, but in &
few scconds it flattens and shows signs
of curling outwards; at this juocture
take it out, and previowsly wetting the
glass or zinc that you are guing to de-
velopit on, Jay it on gelatine side down-
wards, and with an india-rubber scraper,
or squeegee, press the print io close con-
tact to the suppoit to expel the water.
Sweep the squeegee backwards and for-
wards once or twice to get rid of all
nioisture that can be driven out. Allow
the priut to remain thus for a few
mivutes, and if you have other prints
ready to go on with, you may serve them
all the same until you have several
ready. This pressure ensures the pere
fect ndhesion of the print to the suriace
of tho support through all the subse-
quent hot and cold water washings.
The glass or zinc with the priat thus
firmly attached by atmospheric pressure
may now be immersed in hot water at
say 100° Fahr, Let it remain for a
few minutes. When the coloured gela-
tine begins to show itself oozing from
the edge of the paper, try one of the
corners of the paper if it wall Lift easily ;
if so, lift it slowly nnd steadily from the
sl.pl:on., aod it will come otf, brioging
with it a great deal of the unaltered
gelative, 1€ it does not litt off easily,
allow it to remain uotil it will do so,
Oo no account force it up, The time it
takes for the paper to come frecly away
depends on the temperature of the
water it is immersed inj the water need
wot be hotter than the baods can bear.

When the paper is removed the rest of
the unaltered gelatine will speedily flow
away, and the picture will gradually
emerge from the dirty mass that enve-
lops it.  Allow it to remain in the
hot water till all the soluble gelatine 1s
removed ; this is known by the ceasing
of the dirty or coloured streams that
previously hare come from the picture.
Therc is no fear of the print itself being
disselved away, forr the altered gelatine
that forms it is insoluble. -Whea all
that will come away has come away,
remove the glass from the warm water,
and well wash in cold water; the pic-
ture may then Le set aside to dry, still
adhering to the glass or zme, When
the print is in *his state it can casily be
scen it the exposure to light under the
negative has been too little or too much,
It 1t has been too little, the print will
be too light, that is, there will not Le
enough pigmented gelatine left on the
glass to properly represent the negative,
showing that suflicicot time was not
given tor the Jight to reoder enough of
the gelatine insoluble. The print will
Letray the deficiency of exposure by the
absence of the half-tones.  If the print
is too dark, then the exposure has been
too great, and too much of the gelatine
has been rendered insoluble. It cither
error has Leen commutted a mark should
be made on the margio of the negative
showing the greater or lesser number
of tiots that the vegative should receive
in future puntiogs. Gelatine prints
pever Jook sharp wheu they are wetg
they will be sharp ebough when the
gelatine is hard and dry.  After the
print is dry, proceed to transfer it to
the permanent paper base to which it is
to reman.  Ordinary plain paper, or
evea paper shghtly gelatinized, is oot
suficient for finally attachiog to the
image oo the glass or zioe. If such
papers be attached to the gelatine imnge
the fioer parts of the high lights apd
half-topes are so attenuated that this
kind of paper will be sure to leave them
behind,  There is, however, a paper
provided with a coating of imsoluble
gelatine that readily attaches itself to
the image, and brings it all off the glass
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perfectly. Pour boiling water io a flat
dish aod immerse the transfer paper
supplied by the Autotype Company;
many sheets may be immersed at a time,
Oge side of the paper is covered with a
gelatinous layer that softens but is not
soluble in even boiling water. Allow
it to remain in the hot water until it
thoroughly softens and becomes pulpy.
When st has arrived at this condition,
lay it on the image on the glass or
zine, and with the squeegee smooth
it down so as to be ia close contact,
and, by stroking the paper, expel su-
perfluous moisture.  Allow the paper
to dry. When thoroughly dry the
paper may be stripped from the glass,
Lringing the print with it.  In some
cases it will cone off spu atancously, but
usually it may be started at the cor-
ners and will come of freely, Some-
times 1t mnay be dry at the corners and
damp in the middle; wait till it js
quite dry all over, as it will not be
forced. Occasionally it may happen that
even when it is quite dry it will pot
freely come away; a lLittle heat may
then be applied to the glass, and the
print will almost fly off. In such in-
stances there has becn rather too much
resin in the waxiog solution that was
applied to the support; remedy, add a
little more wax. I, oo the other hand,
there be too much wax and pot ewnough
resin, the priot will come away too
casily before it is even quite dry. A
little turpentine or benzole should be
rubbed over the surface of the print, to
remove any of the wax aod resia that
may show on the face. In every stage
of the process many prints may be car-
ried on simultageously, more particu-
Jarly in the development.  If the priots
are considercd too dull, increased glaze
may be given—thereby increasiog the
brillianey—by the use of varnish, col-
lodion, or other glazing materials. This
may be done before the pictures are
finally mounted on cardboard, or after-
wards, There 1s one poigt of great im-
portance in carbon printing, the edges
of the pigmented paper must never be
exposed to licht. It is not sufficient
that the carboa paper is smallor than

the negative, but all around the margin
of the negative a safe edge of a band
of dark paper, or black varnish, must
ba put to protect from light for a
of an ioch the edges of the pigmented
paper. If the margin of the priot has
been protected from light it remains
soluble, and it retains its adhesive pro-
perty, and thus the whole print is sc-
curely attached by the edges, and the
water cannot get between the film and
the support, but can only act on the face
of the print. There is a method by
which the pigmented tissue is attached
at once, after comiog from the printing
frame, on to paper, instcad of to a tem-
povary support; when development is
finished the picture is complete without
aoy further transferring. The priots
so produced are all reversed § it is there-
fore peccssary in working by this me-
thod to either take reversed negatives
in the camera, or to strip the negatives
off the glass so as to usc them from the
cootrary side. It will be scen that the
eotire principle of this printiog process
depends upon obtaining an image in in-
soluble gelatine, and the colour of the
image will chielly depeod on the colour-
ing substaace, or pigment, that is held
imprisoned in the insoluble image.

GUM AND GALLIC ACID PROCESS.—
Any good coliodion may be used, but
commercial ones may bo improved by
the addition of 2 grains to the ounce of
bromide of cadmium. The nitrate bath
should be as ncarly pcutral as possible,
and not of less strength than 40 graics
an ounce. Allow the plate coated with
collodion to remain from 10 minutes to
a quarter of an hour in the bath, so as
to scositize thoroughly; wash in dise
tilled water in two successive dippng
baths, then uoder the tap, and figish
with distilled water; theo flood the
plate, still wet, with the following solu-
tion ;—1. Picked gum arabic, 20 grnixis;
sugar-candy, 5 grains; distilled water,
10z. 2. Gallicacid, 3 grains; hot water,
1 0z. Dissolve these two solutions sepas
rately, and mix in equal proportivas, fils
ter at the time of using. The firet portion
of the solution should beallowed tofrecly
flow off, earrying with it the water on
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the film. A sccond portion should be
allowed to soak into the film for about
a minute, and then be poured off, and
the plate put away te draio and dry in
adark place. The plates must be edged
with india-rubber solution, or dilute
alblimen, or varnish, before develop-
ment. The exposure in summer time
with good light will be about twice that
of wet plates, but in wister, or a dull
light, the exposure will be proportion-
ately lopger. Tho backs of the plates
should bo painted with some yellow,
green, or red colour, to prevent the
light passing through, and causing blur-
ring. This paint must be removed after
exposure and before developiog. The
plates will keep for a considerable time
before exposure, but in this, as in all dry
processes, develop as soon after exposure
28 convenient.

Puoro-CrayoN PORTRATTS.—This is
a methed of producing a delicate style
of portrait, consisting of a transpareacy
on glass, the lights of the portrait being
formed by a tinted paper backing. Tho
picture 1s made from an ordinary por-
trait negative, which should be soft,
sharp, aod clean. Place the negative in
a copying camera for transparcacics, or
i the window of a darkened room, sod
proceed to make a transparcacy from
the negative. An ordinary carte-de-
visite viguette, or a cabinet-sized head,
fs most suitable. Provide a screen out-
sido the camera, and in advanca of the
negative, of a somewhat oval shape, and
allow the light to pass through this
aperturc on to the negative so that only
the head and shoulders are visible, the
rest being vignetted gradually away.
Makeo the image to yield o head of
about an inch and a half in size. Any
ordinary good bromo-iodized collodion
will do af half a grmia of chloride of
ammonium to the ounce ts added. Tho
picrate bath should bs as nearly eutral
as can be worked without fugging. The
developer should be—Pyrogallic acid, 2
grains; citricacid, § grain; glacial acetic
acid, 30 minims; water, 1 oz, The expo-
sure should be abundant, so that the
rmage rapidly appears whenthedeveloper
ia opplied. Very little development is

required, as the imago must be a thin
one and of a purple-brown colour, If
the image is under-ezposed, or too much
developed, it will be a disagreeable
colour, and be deficient in delicate defi-
nition, as only & very thin transparency
is required. During development the

.action must be carefully watched, some-

thing hke developiog a glass positive,
and directly the details are visible—
without washing off—saturated solu-
tion of byposulphite must be flooded
over the plate to fix it. When fixed
the plate must be well washed and
dried, aod, if the operation is perfect,
the transparency will show, whean laid
on white paper, as a portrait with a
white vignetted margin, the whites in
all cases being supplied by the paper
backing. Much of the beauty of these
pictures is due to the tinted backing
not being in absolute contact with the
image. These pictures can be produced
by the magnesium light.

Diaruaxoryres.—Produce a pood
photograph on plain paper, with all the
delicate half-tones of the negative well
preserved.  Let 1t be deeply printed, as
when it is rendered transparcot by the
balsam its force is considerably reduced.
Do not attach the print to cardboard ;
retouch the unmounted priot io the
shadows of the drapery, but do not
interfero with the face. Place the
priot in contact with a piece of the best
white plato glass, using the following
solution ;=—Canada balsam, 2 oz.; turs
peatine, 1 oz.  Pour this over the glass
ia much the same manacr as collodion,
and lay the priot down on it, and with
the finger or a soft pad comtence from
one corner carefully to press out all air-
bubbles. Whea the picture is suflie
cieotly set to paint upon, work in the
local colours of the face, drapery, and
accessories in oil colours, having a carce
ful regard to the gencral outlines. Itis
not necessary to paiot in all the sha-
dows ns carcfully as an artist would do,
as the transparent photograph supplies
these, When the work is done the
effcct is very rich and mellow, with the
certaioty of retaining all the fidelity of
the photograph,
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T IvoryTyrr.—Make a good print
on plain paper; if the portrait is that
of a fair person let the tons of the print
be warm, if of a dark person let it be a
cold tone, The print has to be coloured
oo the surface as an ordioary coloured
miniature, only colouring it stronger to
allow for the toning down it will pre-
seatly receive. In this stage it will
look like an ordinary photograph over-
coloured. The nest point 18 to ~ommu-
nicate to 1t tho softaess, creamy delicacy,
and transparency of an ivory miniature.
This is eftccted by attaching it to white
plate’glass by white wax apd gum dam-
mar. elt in a jar by gentle heat 2oz.
of the best white wax, and add a piece
of gum dammar about the size of a
hazel nut.  Whea these are thoroughly
mixed, place a little on'the clean glass
plate which is to receive the picture.
Heat the plate gently, and when the
gom and wax melts and tlows over the
plate, the coloured photograph must be
carefully laid down oo the melted wasx,
the greatest care being takea toavoidair-
bubbles and to preserve an equal layer
of wax all through. Should mr-bubbles
show when the plate is cold, or the
wax appear uoequally thick, the plate
can be rewaumed, and with a warm
palette koife remove the irregularitics
by geotle pressure.

Hreworyre.—Whena layer of varnish
composed of gelatine and bichromate of
potash is spread upon a suitable surface,
and is then dried 1a the dark, 1t forms a
sensitive compound upon which the light
exercises such action as to cause 1t to
resist water, the parts unacted on being
capable of sbsorbing water. An ordi-
nary photographic negative is then
placed wvpon the filn, thoso parts
through which the licht passes are
rendered insoluble, whilst those parts
unacted upon by the light, are capable
of absorbing moisture, when the nega-
tive has been removed, and the film
slightly damped. Thus when a roller
charged with greasy 1ok is passed over
the surfacc, the ink adheres to those
parts only on which the light acted, the
water with which the other parts are
charged preventing the adhesion of the

ink. The proofs are then obtained by
means of the usual printing press—a
typographic being preferred to a litho-
graphic press. The details of the pro-
cess are as follows;—A plate of glass,
the surface of which is ground aod net
polished, baving received a coatidg of
waxr, and been caretully levelled, a
sufficient quaantity of a mixture of gela-
tine, bichromate of potash, and chreme
alum is poured over it to form, when
spread out and subsequently dried, a
film of tho thickaoess of very thin card
or thick paper. The coating and drying
moust be done in a dark room, or one
into which only a yellow light is admit-
ted. The use of the chrome alum is to
prevent the subsequeat solubility of the
film, this substance having the property
of preventing gelative from becoming
again liquid after it has once set; with=
out it the portions of the film that had
not been acted on by the light would be
at the mercy of the water, which would
cause 1t to become 50 soft and swollen as
to scriously interefere with the successo
ful working of the process, which de-
pends for good results on its firmuness
and vniformity of condition. The pro-
portion of bichromate of potash to the
gelatine is about 5 per cent., but this
may be varied to any cxtent to suit the
requiremeats of the pegative, much in
the same way as the strength of a silver
bath for positive printing is altered for
special purposes.  After the glass plate
has bcen coated, it i3 retained in its
level position for a few minutes until
the film has set sufficiently to permit its
being lifted up on its edge, wnen it is
stored away in the drying room, where
the temperature is tolerably high, and
the atmosphere dry.  The dryiog and
store reoms must be dark, In about
24 hours the film has Lecome thoroughly
dry, wheo it is removed from the glass
—an opcration which is effected with
case, the previous substratum of wax
conduciog to this end. The advantages
derived from the removal of the film
from the glass are very great. Opeof
thesc is, that whereas formerly, when
the film remained on the thick plate of
glass on which it was printed, it was
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diflicult to sccure perfect contact be-
tween the negative and the scositive
surface, and aoy hellow or inequality in
the negative caused a separation to take
place between the two plates, loss of
sharpaess in the printed gelatinous sur-
face Geing the result. But now that
the system of removing the film from
the glass has been adopted, its flexibulity
permits it to be pressed in intimate con-
tact with the wnegauve, mo matter
whether the latter be flat or not. The
next operation 1s to attach the film to a
plate of zinc. This is eflccted by first
placing the plate in a flat vessel of
water, and then immersiog the gelatine
film, bringing both in contact withont
allowing air-bubbles to intervene. With
one or two strokes of a squeegee is
sccured the intimate union of the sheet
of gelatine with the metallic plate, on
the sucker principle.  After the plate
Lecomes surtace-dry—which is the case
in o few mioutes—a brush charged with
india-rubber solution is passed round
the margin, which has the cffect of pre-
venting the iogress of air when the
plate is being priated from.  To prevent
the film from shifting duriag subse-
quent operations, the zinc plate, previous
to the laying down of the tilm, is usually
coated with india-rubber varmsh. The
plate is now 1eady for furnishing im-
pressions. These are obtained by treat-
ing it 1 much the same way as is a
. lithographic stone; it is first of all
rponged with water; the surplus water
is removed by the squcegee, which is
followed by pressing over the surface of
the plate a sheet of blotting paper. The
ink rollers are then passed over it, the
ink adhering according to the action of
the light. It is jo the printing that the
great value of the stripping offof the film
and transferring it to the zinc plate is
seen. In the Albertype process, so long as
n plate of glass was used for printing
from, an clement of extreme danger and
uncertainty was prescnt—danger, be-
cause any particle of granular matter
getting under the plate would casure
its being fractured under the pressure
of the printing, press. Experience has
proved that a greater degree of pressure

must be applied to obtain the finest
effects of certain subjects than a glass
plate can safely bear. The degree of
pressure to which a zinc plate may be
subjected, compared with that which
glass will bear, forins a feature of value
10 the recent medifications of the helic-
type process, When the desired num-
ber of prints have been obtained, the
film is detached from the zine plate and
placed .way in a portitolio, ready for
future use, Tnis, ulso, is nn improve-
ment, for, previously, the reserving of
some hundreds or thousands of' printing
films, cach ot them permanently attached
to a large, very thick, and costly piece
of plate glass, eotailed both expense aud
inconvenience. As the printing pressure
is direct, a considerable pumber of
proofs ean be votaineld from one film;
1500 uniformly good prints have been
tnus got.  Of course, as the preparation
of the printing plate or filin 1nvolves so
little trouble and cxpensc, when a luge
order has to be cxccuted a number of
plates are prepared, and the uniformity
of these is cosured by exposing them all
to the same actioometric figure. Ag-
other point in the process is the adapta-
tioh of it to chromotypic printing; by
prioting upon a sheet of paper previously
coloured in broad masses by hthozraphic
or other means. The efivct ¢f a helio-
type when printed upen such a base s
very good. There is no other way by
which the peculiar eflect of photographs
on albumenized paper can be so well
obtained as by using paper with an
enamelled face. We have stated that
the secsitive film of gelatize was formed
upon a plate of ground glass.  For sub-
jeuts requining great delicacy, the upper
or shiping side of the filin is jnvariably
placed pest to the negative; but if a
grauular texture io the finished priot be
desired—such a texture as would be ob-
tained from a grained lithographic stone
—it is only necessary to priot upon the
graoular instead of the smooth side of
the film, the degree of granularity de-
peoading upon that of the surface of the

-glass on which the film was prepared, It

1s found that the stiffaess of the ink exer-
cires a marked influcnce on the image,
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A stiff ink adheres only to the deepest
<hadows, while, on the contrary, a thin
ink attaches itself to the demi-tints.
Takiog advantage of this property, the
plates are rolled over with ink or inks
to suit the particular kind of work, or
the eflfect wanted. Ooe consequence of
this is that, 1f a very soft picture be re-
quired, a thio transparent iok will give
the desired quality, while, if t..2 oppo-
site quality be desired, it is only requi-
vite to use n stiff opaque ink. Both can
advantageously be combioed in ome
picture, In printiog by the heliotype
process, the pictures do not require to
be mounted like other photographs, for
the margio is left clean and white,
This reoders the process specially applia
cable for book illustration.

SwaN's ProcCiss.—PHOTOGRAPHS IN
Preyixms.—The tisue is prepared by
machioery, by which a periect and vui-
form ceatiag s sccured.  Fach picce of
paper is made 10to au endless bund re-
volving round vollers, which kecp it
stretched, and repeatedly pass it over a
surfuce of melted gelating, sugar, and
pigment, unt:l a perfectly even coating
of the right thickness is applied to the
whote leugth. The trough of gclatine
is kept at a proper temperature by
means of steam. By repeated contact
with the gelatine, a thin coating being
applied each time it pusses over it, a
more perfect surface and even thickness
of the gelatine is sccured thao could be
obtaised by any plan which applied the
full thickness at once. By thearrange-
ment adopted, waves of irregular drain-
ing are evtirely avoided.  These lengths
of gelatine are thea cut up to specific
sizes,and will keep ready for scositizing
when required.  The paper employed
must possess a fine surtace, and be free
from inequalities aod iinperfections, so
that it may receive an even layer of the
gelatine, as apy imperfection 1a this
layer may result ia a blemish in the
picture. It is desirable that the paper
shall .be sufliciently permcable by the
water to facilitate its removal from the
gelatioe prior to developmaent. The
tissue is prepared in three varieties of
colour; and in each there are three

gradations of 1ntensity to suit negatives
of various kinds, The colours are indian
ink, septa, and photographic purple,
The indian ink tissue 13 a pure black,
nearly neutral in tome, ioclining to
warmth. The sepia tissue is of a vbarm
sepia tint. The photographic purple
tissue is of a tint resembling that come-
mon in gold-toned silver priats, of a
purple-brown, in its extreme depths a
purple-black. o this pigment printing,
slthough the lest picture will result
from the best negative, it is possible
with 2 very iutense hard uegative,
possessing abrupt contrasts, to produce
extremely soft and harmonious prints;
whilst brilliant prints may also be
obtained from a feeble negative possess-
ing very little contrast or inteasity, It
will be seen, thea, that by forming the
picture in a thin Llm of insoluble matter
of intensc volour, vigorous contrasts and
perfect gradations from light to dark
may be sccured with a thin vegative;
and that by using a thicker ilm of in-
soluble raatter, less iotense in colour,
the excessive contrasts of a hard nepa-
tive may Le softened, thus materially
amchorating the faults of bad ncgatives
in either direction, The kind of nega-
tive which suits best for Swan's process
is a negative of average demsity, with
full detail in the shades, such as is gst
by ample exposure and development.
Tiere should be some, although little,
absolutely bare glass; but whatever
deposit of silver there 15 on the deepest
shades should be a pure photographie
deposit, and not “fog.” The tissue is
prepared in each tint to suit megatives
of three qualities, oumbered 1, 2, aud 3,
No. 1 possesses thesmallest proportion of
colour, and is suited to the production
of harmooious prints from negatives in
which, from the pature of the subject,
from ugder-exposure or over-intefsiy-
ing, the contrasts are abrupt.  No. 2y
swited to good negatives of mormal
character, in which the densest parts
are not absolutely opague. Ne. 3
possesses a large proportion of colour,
and is suited to thio, soft negatives, a
Inttle lacking ia force and intensity.
By a classification of the negatives, and
T
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the use of a snitable quality of tissue
for each, it will be found possible to
secure more complete control over the
character of the priots, and a more per-
fect uniformity of result than is posuble
10 oidinary silver printing. The tissuc
should be kept in & cool, dry place,
acked flat, and kept under & weight.
f exposed to the atmosphere, it will in
hot weather curl up and become uo-
manageably horny; whilst in damp
weather it would absorb moisture.
Sensitizing the Tissuc, avd other sub-
scquent opcrations, will Le conducted
1 the dark room. A nearly saturated
solution of bichromate of potash is em-
ployed.  As the strepgth of a saturated
solution varies with temperature, make
a sulution of definite stiength, by dis-
solving such a quantity of bichromate of
potash as will not during cold weather
crystallize. Such asolutionis formed b
dissolving 1 1b, of ichromate of potash
in 12 1bs, of water. The tissue is im-
mersed by drawing 1t face upwards,
under the solutiou, coatained in a dish
2 or 3 inches deep, care being 1aken to
avoid the formation of air-bulbles.
After imiersion, the shect is turned, ad
with a flat camel- hair pencil remove
the bubbles that form ou the back; it s
then agaia tuined, and drawn repeated]
through the solution. Then attac
American clips along one of the edges,
and slowly witldraw, so that the solu-
tion draius off without Leing repelled
from the face of the tissue, and running
off jnstreams. If the sheet is large, n
thin lath of wool may Le Jaid along the
edge of the tissue that is first withdrawn
from tho trough, the tissue and lath
being clipped together with American
clips. The time of immersion may
vary from 1 to 3 minutes, according to
the temperature and the facility with
which the tissue absorbs the solution.
As a rule, as soom as it is quite limp it
should Le removed. The longer the
immersion, withia cettain limits, the
more sensitive will be the tissue; but if
too much prolonged, thereis adanger of
the paper becoming rotten, the gelatine
also loses toughuess, and the lavge
quantity of water absorbed venders it

Jinble to tear with its own weight.
Loog immersion in a saturated solution
is also apt to produce a crystallized
surface in drying, which renders the
tissue quite useless. The tissue should
be placed to dry in a dark room, througch
which a current of dry air is constantly
passing.  In the first stage of drying,
the temperature of the air must pot be
above Tu® Fuhr,, otherwise the gelatine
would melt. During damp weather, the
air of the drying room may be raised
10°, after the tissue has become half
dry. If the drying is slow, the deve-
lopment of the nnage afterwards will
be extremely slow or altogcther impos-
sible.  After complicte drying, the cen-
sitive tissue may be kept for several
days. By keeping it tco loug, a dis-
colouratico of the print results, apd the
priut develops tardily, and the lights
are eot clear.  As a rule, by sensitizing
in the evezicg, a supply of paper muy
be prepared for printing nest day; 12
hours® suspension in a dry atmosphero
Leing sullicicot for the necessary drying.
Should the tissue by accideat be yene
dered too dry and horey, it is desirable
to hang it for a few minutes in a damp
place, when it will quickly become just
suthicicatly pliast to penmit casy mani-
palation.

Lxposure under the Negative. —As the
prepared side of the tissue is placed 1n
contact with the negative, if it retained
the slightest adhesiveaess of surface, it
would be dangerous to briug them to-
gether.  Care must be takea not to use
damp tissue. Before placing the tissue
in contact with the negative, apply to its
surface, with a flat canel-hair brush,
some powdered Freach chalk,  This ma-
terial prevents the risk of the gelatioe
film adherinz to the regative, and serves
other useful purposes.  On applying it
to the gelatine surface, it indicates if
aoy spot is not perfectly dry by adhering
there in o patch instead of spreading in
a scarcely perceptible coating; it also
prevents an excessive absorption of light
at those points of the tissue which are
1n such perfect contact with the negative
as todestroy the reflection from its sccond
surface. Although the gloss of the tissue
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is slightl{ deadened by the trace of pow-
der attached, it does not in any degree
interfere with the progress of prioting,
or cause any imperfection fa the print.
The negative is also rubbed over in the
same way 3 and all risk of the tissue
sticking to the negative i< removed. For
the esposure it is wot pecessary to use
pressure frames with hioged backs, as
the print is not examiced in progress, the
sole guide as to time being the actino-
meter.  The back pressure should Le
comparatively lizht, and the btacking
should be smooth and level. Fice cloth
forms an cxcellent backing,  Where the
padding of the back 1s coarse, a picce of
smooth cardboard may te placed at the
Lack of the tissue. I the tissue is quite
dry, there caa be no oljection to sun
printing ; tut if the slizhtest moisture
i3 lett 1o the gelativous filin, proloteed
exposure to n hot sun with ademe pe-
gative would soften the film, and cause
it toadhere. As this tisste is much more
scnsitive than albumenized paper, print-
fng in ditused hght will gencerally be
more copveaient, as well assafer.  Asa
rule, the exposure is from onc-thinl to
oae-half” of that requived for nlbumen-
ized paper.  Iu dircet sunlizht, it may
vary fiom 1 to 10 minutes 5 in diffused
lizht from 10 minutes to nn houy, or even
more. In using the actinemecter, it must
Le exposed to thesame light as the prints,
the progress of whach it is to indicate,
Hounting and Preparmg for Devclop-
ment of the Image.—As the washing away
of the superfluous compound must be
effected at the side opposite to that which
was in contact with the regative, befure
commencing developmest, the tissue
must be mounted on avother picce of
paper with a material which is not af-
fccted by water, in order that the paper
upon which the compound has rested up-
to the preseat time may be 1emoved, so
as to expose the hitherto protected sur-
fice to the water, As the paper upon
wnich the tissue has to Le supported,
during futore operations, is placed in
contact with the surface which will be
the surface of the finished print, it should
be smooth and free from blemish; and it
should be sufficiently tough to bear the |

treatment necessary in hot water, Fioe
Saxe paper answers well. A solution of
indin-rubber is used for mounting the
tissue. Pure india-rubber chould be cus
up into fine shreds, aud dissolved in pure
beozole at the rate of alout 10 grains to
1 0z. of the solvent. When properly
prepared, it forms a thio varnish, but it
leaves a palpable film of indin-rubber on
the paper to which it Is applied.  When
desirable to hasten the comyplete solution,
covering the shreds of india-vubber with
a hittle chlovoform will quickly reduce
them to a pasty mass, readily dissolved
by the addition of benzole.  The indiae
rubler solution is poured 1oto a flat dish,
aol the paper drawn over it, so as to
sccure an even coating on the whole sur-
face, ‘The paper is thea hung up by
Amcrican chps to dry.  The tissue, res
moved from the pegative, having bLeen
wiped to remove the Freach chalk, is
tloated over the surface of the india-
rulber solutioa in the satne manner, care
beieg taken not to allow it tosink below
the surfuce; it is thea huog up to dry
for about an hour, Wheo the india-
rubber on both the paper and the tissue is
dry, the catreme edge of the tissue is cut
oll, and the two coated surfaces nre care-
fully brought into contact, and in order
to secure perfect contact nod cohesion,
they must be submitted to heavy rolling
pressure. The coated surfuces should Le
preserved from dust and from contact
with anything which could impair the
coi:esion of the indin-rubber surfaces. In
Liitging the tissue into contact with the
india-rubber coated paper, the tissue
should Le beet back, so that contact is
first made with the middle of the priot;
the ends of the tissue beiug thenallowed
to fall after tivst contact. After being
placed, the Lack of the tissue may be
lightly rubbed with the hacd or a pad,
the rubbiog being from the centre out.
wards. Several priots may be attached
to one picce of paper. la rolliog, the
itdia-rubber coated paper is laid oo the
steel plate, and a Llioket of thick felt is
laid over the tissue, which is uppermost,
whilst it passes through the press, Al.
though the prepared surface of the een-
sitive tissue must be always cémrefully
T
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shielded from light, when once that has
been covered up by mounting, it may be
submitted to a dull, diffused light with
impunity, care Leieg taken that the back
of thg original tissue is uppermost. This
permits the rolling of the mounted tissue
to be cffected ina moderately light room.
The back of each priot should be cx-
amiped, and noy india-rubber solution
removed by rubbing with a picce of
iodia-rubber. The print is now ready for
development.  To cffect this a plentiful
supply of warm water is necessary. Thrce
large wooden troughs should be uscd,
provided with hot and cold water taps
and waste-pipe. lnto these troughs pass
the prints in succession. DBut the same
result could be oltained oo a more
limited scale in photographic dishes,
and by having at hand a Jarge vessel of
hot water, us well as the ordinary cold
water supply. The prints must Le first
immersed in cold watcer, all air-bubbles
being carcfully removed. Here they are
left for half nn hour or more, as may be
copvenient, to pernit the water to penes
trate aod soften the gelatine; after this,
place them one by one in water of from
80° to 100° Fahy, This immediately
looscas the backing paper upon which the
tissue compound was ongiuslly coated,
which must be stripped off. It is sepa-
rated from the tissue at one edge, and
lifted gently away, If it should still
adhere, a little longer soaking in the
warin water will be necessary to effect
the removal of the paper; but this is
always a bad sign.  The back surface of
the tissue, opposite to that which was
exposed, is now uncovered ; aod thenest
operation is to remove all gelatine, pig-
ment, and chromic salt which have pot
been rendered insoluble.  As the scosi-
tive surface isnow exposed, strong white
light should be avoided until the bichro-
mate has been washed out of the film,
A large portion has Leen removed whilst
the print wassoaking; and now that the
gelatinous compound is exposed, the salt
‘is rapidly diffused iu the water. The
process of clearing may le accelerated by
allowing a gentle stream of warm water
to fall oq the surface of the priot, Lut if
the priot is left face down in the warm

water, in from five minutes to a quarter
of an hour it will have parted sith nearly
all the superfluous gelatine aod colour,
presenting the image in its proper gra-
daticns, and only requiring a little fur-
ther washing to complete the operation.
If, from over-cxposure, the picture ap-
peurs too dark, or the image appears
slowly, the temperature may be rassed,
when pecessary, to 130° Fahr. ; but high
temperature must not be used until all
the development bas becen effected that
can-be cflected by water of a lower tems
perature. The development is best com-
menced at as Jow a temparature as pus-
sible; aud, as soon as the image is fully
made out, the prict thould be removed
to cold water, in which the residue of
bichromate will ve washed away without
injury to the delicate half-tones, which
would, with an under-cxposed priot, dis-
appear in hot water. After 2 or 3 houns’
immersion in cold water, the priots are
one by one re-immersed in water at €0 or
90%  Those which show sicus of under-
cxposure are very carcfully yinsed in
merely tepid water, say 802 to clear
away the soluble gelative and adherent
colour; after which they are suspeoded
to dry. ‘The more fully-exposed prints
remain in the wanm water until they
become light enough. Any that e
over-exposed are put iuto hot water, and
are allowed to remaio until the depth is
suflicicatly reduced. By usieg merely
tepid water at the commencement of the
operation, any under-ezposed priats are
discovered and saved. Then, by the use
of hot water to the more fully-exposed
prints, these are speedily lighteaed to the
required degree, and very few priots are :
lost from under or over esposure, When
suflicient gelatine and colouring matter
have been removed, and the prints are
fully developed, they are hung up todry,
It is most important to preserve ubi-
formity of acton. [t is desirable to keep
the fice dowowards until the develops
ment is completed, and to remove air-
bubbles wheaever they form. It should
be remembered, in observing the depth
of the picture, that it is seen cna ground
covered by the coating of india-rubber,
which gives the paper a brown tint,
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and that when transterred to pure white
paper, it will possess much greater bril-
liancy.  The picture up to the preseat
time presents an image 1o which right
and left are yeversed. It is now neces-
sary to traasfer it from the paper which
has supported it temporarily for mani-
pulatioe, to its final resting place, 1n
which operation right and lefr will re-
sume their proper relations, The image
may be trapsferred to a sheet of card-
board, soas to require no furthermount-
g, or to paper; ia the latter case, 1tis
simply in the position of an ordinary
print, aod will require subsequent
mountiog.

Transferring to Cardboard.—The face
of the duied priot 1s vegy evenly coated,
by floating, or by means of a flat camel
hair brush, with the following prepara-
tion ;—Gelatine, 2 oz.; glycenne, 4 oz.;
water, 1 piot. The gelatise should be
melted and carefully cleared of air by
loag heatinz, ard skimming the froth;
after which the glycerine is added. 1t
will always requive melting by heat, ard
straming through wet flannel o mushin
before use it 15 then applied evenly to
the surfuce, by floating, and huog up to
dey. When dry the priot is tnimmed
to the required shape. A piece of stout
cardboard of the required size, pure n
colour and fine iu surface, 13 passed
through clean water, and drained. Upon
the moistened surface the priot is lad,
face downwards, exactly in the position
it is to occupy, and the card is taken to
the rolling press and placed on the po-
Jished stecl plate, priot side downwards,
the side on which the print is placed
Luing in contact with the plate, and a fult
blaonket on the back of the card; st is
submitted to a heavy rvolling pressure,
and put aside to dry. The cardboard
must be perfectly moistened all over, as,
if any point is omitted, the adhesion of
the priot in that place would not be se-
cured. As each part is subnutted to the
rolling pressure, 8 wave, infinitely small
however, is driven before the pressure,
effectually displaciug air, and securing
perfuct contact.  There should be po de-
lay 10 applying the pressure after the
priat bas bexn placed ia contact with the

moistened surface, as the image, by ab-
sorbing moisture, might,under the heavy
pressure, lose somcthing in sharpoess.
As cach priot is passed through the roll-
ing press, it is placed upos the last, and
when the pile is completed, a weight is
placed upon the whole heap, the prints
then dry without warping; and ot the
expiration of about 24 hours they arc
ready for the final operation. This is,
removing the paper which has supported
the image during the operations of de-
veloping and washing. The picture must
be quite dry before the operation is at-
tempted. A pieco of clean cotton wool
is saturated with pure benzole, and the
india-rubber coated paper which covers
the print is rubbed pretty hard with it.
An cdge of the paper 1s then gently
rmsed with the poiot of o bluat koife,
care being taken to commence at a black
part of the picture where the film of the
smage is thickest. The raised edge is
then taken hold of, and pulled so as to
tear it geatly and steadily off the priat.
lostead of removing the paper with an
upward or lifting motion, it is better to
turo it backwards, as there is Jess dapger
to the surface of the print at any point
io which the adhesion in mounting is
imperfect. As a geoeral rule, especiafly
when the beazole is used sparingly, the
paper brings away with it all the 1odia-
rubber coatrag ; but any traces remaining
may be rubbed away with iadia-rubber.
Uuder ordipary circumstaoces, the pic-
ture is pow tinished, If required for
colouring, the priot may be coated with
plaia collodion, or a suitable siziag prepa-
ration. The manipulations in transfernnz
to paper are very similar to those just
described, but are a little more easy. It
is pot mecessary to trim the pniot to
its proper size or shape, as this will be
doncin the final mounting. The mount-
ing papers are carefully imimersed 'in
witer, air-bubbles being Urushed away,
and then laid one upon apother while in
the water; they are theo diawa out in
a pack, and suspended to drain for somé
hours, or pressed to remove the superflu-
ous water; a perfectly even film of mois-
tureis thussecured. Place the priot, fice
upwards, on the steel plate of the press,
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and over the print is laid the moistencd
paper, and oo that a felt Llanket. The
press is then pulled.  The priot is next
immersed for ao hour in a bath, contain-
ing 5 per ceut, of alum, and isafterwards
well washed in water and dried, after
which it is uncovered as when mounted
on cardboard. By transfernng te paper
it will be observed that facility is af-
forded for performing the last-mentioned
operation, by which an additioual source
of stability is securcd. A solution of com-
mon alum hag, to & certain extest, the
power of waterproofing the prints, and
geoerally fixture with aluin is quite
sullicicut. Where, however, more tho-
rough waterproofing is required, the
priots, after transfer, should be treated
with a 1 per ceot. solution of chreme
alum. Priots intended for colouring in
water colour shoull be chrome-lized.
Sensitive Collodio-Geluting  Tissue.—
To prepare the sensitive collodiv-gela-
tine tissue, take o sheet of plate glass,
free from blomishes or scratches, and
clean it perfectly, fiunlly vulbicg the
surfuce with a saturated solution of
beeswax in cther.  This is wiped off
with a clean cloth, leaving a scavcely
perceptible coating of the wax. Tins
coating tepds to facilitate the future
removal of the tissue from the glass,
Now coat the glass with plain collodion,
giving a thick, tough, trapsparent film,
The pyroxyline should be of the kind
which yiells a film free from opacity.
About tea grains in nn ouoce of solvent,
consisting of cqual parts of ether aud
alcohol, will answer the purpose.  This
film must be dry bLefore applying the
tissue compound. Make o solution of
pure gelatine 2 oz., white sugar & oz,
water 8 oz. The kind of pigment to be
employed, and the propoition in which
it is to Le added, will depend va circum-
stances, but it is especially important 10
the preparation of this tissue, that the
pigment employed should be so finely
divided that no subsidence will take
place during the period the tissue com-
pound remains in the fluid state upon
the glass. The preparation in this state
may be kept ready for use. It should

be kept in o well-corked, wide-mouthed

bottle; in hot weather it is apt to
decompose if kept long. It may be
poured into a flat dish to the depth of
about half an inch, acd when nearly dry
cut into shreds, acd thoroughly dried;
in which state it may be Lept without
risk of injury. Whea required for use
it must be soaked again in eight parts
of water - The proportion of gelatine
and of sugar will be influcoced by the
quahity of the gelatine, the temperature,
apd other ccnditions, in which experi-
ence must be the guide. In very dry
weather the proportioa of sugar may be
increased.  To prepare the tissue com-
pound for use, heat must be applied
until it 13 quite luid, wheo oce part of
a saturated solvcioa of bichromate of
ammonin Tust be adled to every ten
parts of the gelatinous cumpound, after
wnich the whole should be strained
through flannel. It is desirable, after
the clnomie salt has Leen added to the
gelatice, to aveid applying a greater
heat thap is necessavy-to preserve fluid-
ity, as excess of heat temls to produce
asolubility.  About 100° Fabr. will
gencrally answer the purpose. It mast
be remembered that frequent applicas
tion of heat to gelatine destroys 1its
setting powers, and reuders the prepara-
tion uscless. If the tissue is too thin
the finished pictuie will not possess its
proper depth of shade in its darkest
parts, unless it has had an unusually
large proportion of colouring matter. If
too thick, drying is retarded, and it is
intractable in man:pulation; it will also
require o longer time io development.
As a geoeru) rule, about 2 oz. will be
required for each superficial foot, Im-
mediately previous to the preparation of
a sheet of tissue, the piece of patent
plate glass should Le placed in a pere
fectly horicontal position, a spirit-level
Leing used in the adjustment. The
tissue  compound, warmed to 100°,
should be strained through a piece of
mowst flannel or muslio, ard when ready
the plate should be warmed uatil it is
of the same temperature as the com-
pound. The proper amount is then
poured on the collodionized piate, and
caused to flow over its surface, a glass
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rod being used to spread the solution.
The coated plute is then left on the
stand until it is quitc set. When once
thoroughly set, the plutes may be placed
away io a0 upright position todry. The
more quickly the drying is ellected,
provided heat is not applied, the better.
The temperature should pot exceed 60°
or 707 Fahr., as a higher temperature
may cause the gelatice to yun and form
uneven waves. Inadry, well-veatilated
dark room, kept at a temperature of
about 60° Fauhr, drying will geaerally
take place within twelve hours, and
without any danger to the solubility of
the tissue, It is desirable 1o damp
weather to use a drying Lox, centaining
chloride of calcium, or other substance
haviog great atlinity fqr water, Whea
the tissue is dry it 15 ready for priotiug,
it is removed from the giass and placed
in the pressure frame, with the collodion
surface in contact with the negative,
The proper exposure is ascertained by
the actipometer. Before development,
the tissue is coated with india-rubler
solution in the same maoncer as the paper
tissue, acd is mounted oo paper coated
with india-rubber. It is thea developed,
washed, dried, and transferred as already
described ; the film of collodion in this
instance forming the surface of the
finished print. lastead of coating the
glass plate with collodion, it way be
rubbed with ox-gall, or with the solu-
tion of wax before mentioned, and coated
with the scnsitive twsue compound.
When this is dry it may be coated with
collodion, removed from the glass, and
treated in the manner ajready described.
Or it may, instead of beiag coated with
collodion, huve a sheet of wet paper
applied to it, and pressed in contact »o
as to adhere. It is then sullered todry,
and treated as the paper tissue in all
respects, its only difference cousisting in
the fice surfuce communicated by the
plate glass, which becomes tinally the
surface of the transferred picture, and
possesses more delicacy of ¢flvct than that
produced by the ordinary paper tissue.
The Pigment employed.—Where effects
resembling artists’drawingsare required,

which, in reproductions will often be

valuable, it is quite possible to produce
them. The eflect of a drawing 1n lead
pencil may be imitated by using graphite
as the pigment; red chalk may be itm
tated by Venctian red; for sepia and
bistre ctfccts these pigments themselves
may be used.  For most purposes, how-
ever, a fise black, aither neutral, or
inclining to brown or purple, will be
preferred,  Fine lamp-bluck, or good
indian ink, io such case will geaerally
form the basis of the colouring matter.
1f the colour required is a pure neutral
black, the addsition of a blue pigment is
necessary, o neutralize the brown tint
of indian iok; and, whae becessary,
colduess is corrected by the additioa of
some warm colour. The selection of
this colour will be governed by the tint
desired, and by the permiapency.  Maoy
of the most Leautiful tints are most
fugitive. Carmige, for instance, is un-
stable.  Crimson lake is a valuable
colour, but it is not strictly permanent.
Indian red is a very powerful and very .
permancot celour.  Venetian ved is also
permanent.  Ultra-marioe blue is satis-
factory as regards permancace. o judge
ing colours it must be remembered that
the actual effect of colour employed is
chicfly sccn in middle tiot. It is diflie
cult to distinzuish much dilference be-
tween a blue-black, a browa-black, or a
purple-black, in tho estreme darks of a
picture; but the tone is easily distin-
guished in middle tint, and, as a rule,
warm hal{-tones are the most pleasing.
By the addition of a large proportion
ot colour to the gelatine, a vigorous
print may be oltmoed from a feeble
uegative, and by the use of a small pro-
portion of colour a hard and intense
nezative may bo made to yield soft
priats. Asapormal proportion for good
wegatives 2 per cent. of carbon is suffie
cicat.  The proporticn of pigmest res
quited varies with differcat pigmonts,
and depends upon the power of the
colour employed.

Colouring  Carbon Prints. — Carbon
photographs admit of colouring in oil,
water, or powder colours, without risk
of damage; the manipulation is ecasier
than that upon albumenszed silver prints,
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Powder colours adhere very readily to
the surface of these prints. By breath-
mg on the picture a still more adherent
surface s obtained.

Water Colours—The water colours
take kindly without any preparatioa,
washing well, and permitting tint to be
worked over tint without ditliculty, and
the surface may be made more pleasant
for working on by the application of a
coating of sizing preparation. The plaia
carbon print so treated acquires an cven,
clear surface, Josing all gloss without
any loss of depth or transparency.

Oud Colours.—The best mode of pre-
paring a carbon priot for the reception
of ol colours is by sizing it with isin-
glass. A solution of about 2 per ceot.
of isinglass in cqual parts of hot water
and spirits of wine, carefully applhcd,
not too hot, to the surfuce of the carbon
print, with u flat camcl-hair brush,
yields a surface upon which oil colours
work admirablly.

Re-touching Carbon Prints.—In the
ordinary precess of re-touching carben
wints, to remove small imperfections,
it 13 only mecessary to use the proper
colour in the usual way; it a little
gelatine, with a trace of a chromic salt,
is employed with the colour, it will,
whea dry, become insoluble like the rest
of the picture. If the ve-touching is
effected with the same waterials before
transferring the priat, it will, whea the
picture is tinished, be uader the image,
apd no ivequality of surface, usually
apparcat atter touching, will be seen.

Fuailures, Faults, and Ronedics.—Spon-
tancous Jusolubility of the Tissuc.—This
ariscs chieflly from slow drying, or long
keeping in o damp place. The additiou
of substances to give clasticity, such as
glycerine, which retird the drying of
the gelatine film, also tend to produce
spontancous jnsolubility. Heat in con-
junction with the moisture increases the
tepdency. The use of too much bichro-
mate of potash, or too prolonged immer-
sion in the solution of bichromate, will
produce spontancous inselubility, Im-
mersion i very hot water, prior to
developmeant, is at times cooducive to
insiubility, also drying the tissue in an

impure atmosphere, and especially one
vitiated by the burning of gas.

Tardy Solution of the Superfiuous
Gelatine Derclopment.—The same causes
which produce spontaneous insolubility
when present in less degree, cause tardy

_solution of the unaltered gelatine, and

slow developmeat. The more rupidly the
tissue has dried, avd the more horny it
appears, *he more readily, as a general
rule, the superfiuous gelatine and pig-
ment are removed by warm water, and
complete development is effected. When
the development is slow, hotter water
may be employed ; but eare should be
taken that the free soluble bichromate
has first beca removed by tepid water.

Biichromate of Potash Crystallizing on
the Tissuc in Drjing.—If the tissue is
allowed to remain too longin a saturated
solution of bichromate of potash, the
salt will crystallize on the surface dur-
ing drying, aad the tissue will be useless.
The remedy of course is the employment
of a weaker solution, or a shorter im-
mersion in the full-streogth solution.

Uneven Derclopment.—If the priot is
allowed totloat to the surface of the warm
water, allowing portions to become dry;
or if'some portions of the paper forming
the original basis of the gelatine are al-
lowed to becotne detached long in advauce
of the remainder, so that the warm water
acts directly on the soluble matter in
patches, the result will be upevendevelop-
ment, the portions last uncovered remain-
ing darker than the rest of the print;
aod it will be ditficult toequalize the tint,
even by long-continued development.

Blisters during Development. — If, in
mounting the tissue with the iodia-
rubber solution, perfect contact in all -
parts is not secured, Lhisters will arise
in tho course of development, which will
show as marks or defects 1a the fivished
print. Passing the combined sheets of
tissue apd iodia-rubber coated paper
through a powerful rolling press pre-
veats this.

Over - Exposure. — An  over-cxposel
print will develop tardily, and continue,
under ordipary treatment, too dark.
After all the soluble chromic salts are
removed, the tempernture of the water
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niay be raised, and by long soaking 1
hot water the depth may be reduced con-
siderably. Immersion for a short time
m a very weak solution of chloride of
lime, or of hypochlorite of soda, or in
chlorine water, or peroxide of hydro-
gen, rapidly reduces a print, by decom-
posing a portion of the insoluble ¢hromo-
gelatine compound, and restoring it to its
original condition of solubibt-. Pro-
tracted immersion in hot water is the
best remedy,

Under-Exposure.—An under-cxposeil
print develops rapidly, the lighter halr-
tones quickly disappearing.  Whean tins
15 scen, quickly remove the print to cold
water, and by skilful mapipulation and
attention, and the after-use of almost
cold water, say under 20°% a brilhant
priot may be sccured.

Weak and Flat Prints. —When a
feeble print is obtained from a good
pegative, it may arise from the use of a
tissue containing too small a proportion
of colour, or from the tissue beiog old
acd partially decomposed by slow dry-
g, If the negative is weak, the use of
a tissue containing a large proportion of
colour will yicld a vigorous image. lo-
creased vigour may be obtaioed from an
ordinary sample of tissue, by sensitizing
it on the paper side of the tissuc ouly,
instead of immersing the whole. Priot.
ing in direct sunshine aids in obtuning
a vigorous print.

HHardness and Lrcessive Contrast.—
This may arise from an unsuitable nega-
tive, or from the 1ojudicious use of too
hot water op a lightly exposed print, or
from the use of tissue containing ao ex-
cessive proportion of colour, especially
in copjunction with under-exposure.
Scasitizing the tissue on the prepared
side will teod to produce softbess, even
with a dease negative,

An Uncven Texture in the Finished
Print arises from upecqual and iosuth-
cient pressure 1o tragsferring.  This ua-
equal pressure may arise from the coat-
ing of india-rubber being uneven, or,
more probably, from the coating of
clear gelatine being applied in uncven
streaks, or from ubcven texture of
blanket, or uneven pressure.

Portions of the Imuge tearing off in
Transferring arises from the face of the
prist being amnperfectly coated with
gelatine, or from the paper or board to
which the priot is traosterved haviog
an imperfectly moistened surface, or
from pot Leing dry when the paper is
removed, or soiled by hingering or dust,

A Green Tint pervadiog the Blacks
is caused by impectect washiog of the
priut, by which tvaces of soluble chromic
salt are left in the image.

Uncqual  Scnsitiveness. —This  arises
from the tissue having imbibed the
bichromate solution uucqually, If, in
inmersing the tissue, one portion re-
mams dry while the rest is wet, that
portion will be lcast scusitive, and will
form a light patch in the picture. 1f
the tissue is raised out of the bichro-
mate 1o such a manger that streams of
the solution run down the sheet, there
will be in the print patches or streaks
of a darker colour.

The Gelatinous Coating will Run sn
Sensitszing, if the bichromate solution is
too warm, and the tissue kept too long
immersed, During summer it is neces-
sary to keep the bichromate solution as
cool as possible, and to sensitize in the
coolest place thut can be procured.

Dark Spots.—If a piece of tissue 13
prigted under too heavy a pressure,
dark spots or patches appear iu the
half-toes.  This is most apt to occur
if the tissue is himp, and the pressure
of the back of the printing frame not
only stroog, but uneven from coarse
padding.

A Sparlling Appearance in the Print
after final Transfer.—This arises from
the transfer process being imperfectly
performed, the paper being either too
wct, or too shight pressure used, or the
blanket not sutliciently yielding to duf-
fuse the pressure equally over all the
surface of the print. '

Dry Cotrovioy Prockss.—The wet
collodion process is found very incon-
venieat for photographs of scenery, and
buildiogs, when the operator is away
from his base of eperations. He mus?
either carry a teut, to use as a dark
room, an awkward additien to his lug-
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gage, or he must treat his collodionized
plates so as to preserve their sensibility
for a Jopger or shorter period. There
are many well-known processes in use,
by which the plates are prepared and
sensitized beforo starting oo a journey,
exposed at the desived situation, and
developed on return home. Inall the
processes the plates are coated with
jodized collodion, washed, aud sensitized
in the unitrate of silver bath, in the
same maoner as in tho wet collodion
process, but the means taken to pre-
serve the seositiveness of the plates
vary greatly. 1f an ordinary negative
plate, when removed from the nitrate
of silver bath, be allowed to dry, it
loses nearly all sensibility, and canoot
be developed, as the nitrate of silver
crystallizes on the glass. The dried
collodion film, when wetted, docs not
return to its former soft porous coa-
dition, but is apt to pecl off. It has
been found that dilute spivits of wine
poured over the dricd plate prior to
developing, will to a certain extent
restore the collodion to its proper con-
dition. When tho aleohol has well
soaked in, wash the plate, and develop
as with wet collodion plates. This
simply washed and dried plate is the
easiest form of dry collodion process,
but is unrelinble. DBy the addition of
half per cent. of resin to the collolion,
or a few drops of amber varnish, the
chances of failure are Jessened, as the
film is more likely to adhere to the
glass. Treat the plates as with ordi-
pary collodion; when taken out of the
nitrate of silver Lath, wash aod place
to dry in tho dark. Yarnish tho edges
of the film, and when sbout to use the
plate dip it in & nitrate of silvor bath,
These plates must be used the day after
preparation. The time of exposure in
the camera must be about threo times
ns long as for the wet process; develop
with a solution of gallic acid. Another
simple operation is to coat an ordinary
wet plate with n solution of dextrine.
Disaolvc ong part by weight of dextrine
in ten parts water, allow to settle, pour
off the clear portion. Remose plate
from pitrate of silver bath, wash, pour

some of the dextrine evenly over the
plate, draio acd dry in the dark. Thus
prepared, plates may be preserved seve-
rual days; exposure three times as long
as for wet collodion. Before develop-
ing, wash in clean water, develop with
pyrogallic acid.

Preservative Solution  for Sensitite
Dlates.—Honey, 3 oz.; distilled water,
5 oz. This mixture 1s to be poured
over tha sensitive plate after it has beea
removed from the silver bath and well
draiged upon bLlotting paper. The solu-
tion should be filtered befure use and
poured over the plate scveral times;
it should bLe then drained for a fuw
misutes and kept in the slide or dark
Lox; it will Lkeep scnsitive for several
days. The fo'lowing dry processes,
though less simple, ure far more cfli-
cient and trustworthy than the washed
plates.  For open-air views, a careful
consideration ol the size of diaphragm
to be used is necessary ; the smaller the
opening the more brilliant will Le the
picture, but a locger exposure will Le
nevessary than with a diaphragm haviag
a large opening.

CoLLovio-ALBeMEN  Process,—~Ceat
the plate with ordinary bromo-todized
collodion, pour it on as wsual, let it set
well Lefore placing the plate 10 the
nitrate of silver bath, aud use a paeu-
watic holder, so that the collodion may
completely coat the plate. Place the
plate in the mitiate of silver bath, ve-
move and wash with several waters,
place it in o pan half filled with a solu-
twa of 3 graws of iodido of potas-
sium to an ounce of water, 10 wmich lct
it remain whilst preparing the next
plate. Then remove, wash well, and
pour over the collodion surfice some of
the iodized albumen solution, letting it
tloat backwards aod forwards on tho
plate so as tosaturate the film; pour off
the solution, and repeat the operation
with a fresh quantity of the iodized
albumen; pour off, and sct the plite to
drain on blotting paper. The fioal dry-
ing may be done by artificial heat,
Plates thus prepared must be kept dry;
they are almost insensitive to light, and
will remain good for a lvng time. Tv
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sensitize, hcat the plate over a spirit
lamp or before a fire; when cool, im-
erse it in the accto-nitrate bath for
ope mioute, using only a yellow light,
theo wash thoroughly, and stand to dry
in the dark. The plates should not bLe
scnsitized the second time too long be-
fore they are to be used, although they
will keep for a few weeks in warm
weather, and eves longer in cu.d wea-
ther. Exposure about six times as long
as ordivary wet collodion, A little
over-exposure is better than undercex-
posure, as the great point is to bring
out all the details, even in the darkest
shadows. Develop with phin pyro-
gallic acid, and iotensify with acid
silver solution. After developing, fix
with the hyposulphite of soda solution
as used for wet collodion plates,

Nitrate of Siver Buth—1 oz. recrys-
tallized nitrate of silver, 12 oz. distilled
water, 3 oz. glacial acetic acid, and 2
grains todide of potassium.  Dissolve
and filter,

Jodized Aldbumen. — 2% oz, distilled
water, 10 oz. albumen, 5V grains iodide
of putassium, 10 grains bromide of am-
monium, 120 miwmms strouz liquor am-
moaix. Beat to a fioth, allow to settle.
Filter before use. This mixture will
keep good a considerable time.

Accto-Nitrate Duth, — 30 graius ni-
trate of silver, 4 dram glacial acetic
acid, 1 oz. distilled water. After using
this bath for seasitizing the plates, 1t
will be discoloured ; pour it into a bottle
containing about 2 oz. of kaolin, shake,
and staod to settle; the knolin in sube
siding will carry dowa the colouring
matter.

Plain  Pyroqallic Deteloper. — Two
grains pyrogallic acid to every ounce of
water. Let tho film oo the dry plate Le
well wetted with clean water, then pour
on the solution; as soon as all the
details of the picture have come out,
add a few drops of the following solu-
tion to that on the plate;—

Intensifying Solution.—15 graips ni.
srate of silver, 10 grains citric acid,
1 oz. water,

Alkaline Pyrogallic Developer.~Make

the following mixtures, and keep in 3

separate bottles;—1. 96 grains pyro-
gallic acid, and 1 oz. alcohol. 2. 96
grains carbonate of ammonia in 1 oz.
water, 3. 10 grains bromide of potas-
sium in I oz. water. When about to
use, mix 10 minims of No. 1, 5 minimy
No. 3, with 1 oz. water; pour over the
wetted plate, let it remain on a few
sccoads, pour the solution back into the
cup, aod add to it 5 minims of No, 2,
pour on to the plate again. More of
No. 2 may be added, if the details do not
come out well; but if too much is used,
fugging may occur beforc the develop-
meot 15 completed. The solution of
Lromide of potassium is to check fogging;
but as it also checks development, the
less of it that is used the better. Pour
oif tho developer, wash and intensify
with pyrogallic acid and the acid silver
solution.

CoLLODIO-ALBCMEN PRrocEss, adapted
for preparing a large number of plates,
and especially for obtaining stereoscopic
positives.  Glasses haviog ull been
cleaned beforchand, by the following
methad a hundred plates, not caceeding
9 in. by 7 1n., may be prepared in a fow
hours. A gutta-percha or porcelain
dish must be placed in the dark room,
contuning a bath composed of 1050
grains fused mitrate of silver in 85 oz.
water. Use n mixture of § ordinary
negative collodion, and § of ether and
alcohol, in the proportion of 2 parts ether
to 1 of alcohol. Have a large tub of
distilled water jn the dark room—near
the nitrate of silver bath. Coat a plate
with the collodion, and place it in the
pitrate of silver bath; as soon as it is
setsitized Temove it to the water trough,
then coat another plate, and follow the
same process, taking care that the plates
have suflicient water to remove the
nitrate of silver. The plates should
remain in the water about 10 minutes,
and should be placed upright, and not
touching each other. If the tub is
small, change the water frequently,
throwing it into s waste-liquor vessel.
When ail the plates have been wefl
washed, pour a solution of common salt
into the waste ; this will canse a precipi-
tate of chlorido of silver, which can be
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reduced to metallic silver by fusion with
some carbonate of soda, in & crucible.
By having twe nitrate of silver baths,
and two wasaing trougns, muca greater
rapidity can be obtained, as whilst the
plate in ono bath 1s being sensitized,
another can be collodivnized and placed
in the other buth ; then remove the sen-
sitized plate to the water trough, and
proceed with apother plate,  When
suflicicutly washed, drma the plates,
and stand them on blotting paper, col-
lodion side to the wall, Before they
are quite dry, pour a small quantity of
albumen over the collodion, to remove
the remaining water, drain this albumen
100 o separate bottlej then pour a fresh
quautity of albumen on the plate, letting
it flow over every part of the collodion
film, return the surplus albumea to the
bottle, stand the plate to dry, coated
side to the wall to avoid dust, and rest-
ng ou blotting paper as Lefore,  Avoid
Jetting the albumen ruo round to the
back of the plate; it n Iittle should acci-
dentally do so, let it dry, and then
yemove with damp  bibulous paper.
Keep the davk room as free as possible
from floating dust whilst the plates
are drying, which will take alout 12
hours.  Whea dry, pack the plates in a
grooved box; and, if protected from
damp or dircet light, they can be pre-
served a considerable tune.

Albumen.—To the white of each epg
add 7} graws iodide of potassium dis-
solved in 74 graios water. DBeat to a
froth, stand to settle, pour the clear
rrtion into a wide-moutlied bottle, aud
ieep in a cool place.

Sensitizing the Plates for Use.—This
operation must only be performed the
day before the plates are required, and
an the dark room,

Nitrate of Silver Solution,—1G oz,
distilled water, 1 oz. glacial acetic acid,
1} oz. fused mitrate of silver. Filter,
When discoloured by use, shake up with
Xaolin and allow to settle. Place the
plate in a bath of the above fur about
15 seconds, wash well, stand to dry.
Whea dry it is ready fuc exposure in the
camera; time twice or thiice that re-
quired for ordinary collodion plates,

After exposure, o few days may elapse
before developing, but the shorter tho
period the better will be the result,

Developing.—To 15 grains gallic acid
in a porcelain capsule, add 3 oz. hot
water, mix well.  Whea the gallic acid
is dissolved, add 13 oz. cold water, filter
for use, Then make a solution com-
posed of 230 prains fused nitrate of
silver, nad 9 munims glacial acetic acid
dissolved in 35 oz. water, Add % of a
dram of the latter solution to every
3 oz. of the former; the whole must be
thorpughly incorporated ; pour into a
porcelam dish, a little larger than the
plates, about an inch of depth of the
mixture. lmmerse the plate in the bath,
and agitate it a little at first, The time
necessary for ucvelopment varies with
the temperature, which should be about
70° Fahr.; a hittle more nitrate of silver
solution will hastent, but if too much
is added fogging will take place.  With
proper  solutions about 4 hours is
usually sutlicicot.  If the gallic acid
bath turns muddy, remove aod wash
the plate, and place in a fresh solution
of gallic arid, contmning less of the
pitrate of silver mixture than was pre-
viously added. When well developed,
wash the plate, and fix with byposul-
phite of soda, as described 1o the wet
process, thea wash aod dry,

Cuuses of Fuilurcs,—Under-exposure
of a plate is futal.  If, after long »tand.
ing in the developing solution, caly the
sky is well marked, the plate is uscless,
An over-exposed plate develops rapidly,
and if removed fiom the bath before the
whele picture turss grey, a passable
result may be obtained.  If the sky
begins to show about an hour after the
plate is placed to develop, and gradu-
ally turns to an inotense black, aud the
dark shudows remaia  perfectly trans-
parent, the plate ts successful.

1o Drevent Flm Splitting.—Ilu all
dry processes the film when wetted has a
tendency toloosentromthe glassand split;
this may be avoided either by painting for
about 3 inch round the edge of the plate
with a solution of indta-rubber 2 grains,
benzole 1 oz., or by applying to the
whole of the plate a sibstratum of albus
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men 1 oz, water 20 oz, liquid ammonia
4 dram, to be well shaken together
and allowed to stand until clear. These
also prevent water getting under the
film during preparation. It is essential
that the collodion should be allowed to
ect well before immersion 1a the sitver
bath,

Tue: Hoxry Procrss.—Clean, coat,
and seasitize the plate in the usual mao-
per; then place it in a bath of distilled
water, washing more or Jess as it may
Le requircd to Le hept for a longer or
shorter time. Pour on the plate a solu-
tion made of equal parts ot honey apd
distilled water, and applied in the same
maoner as the collodicn; throw away
the first portion, aud repeat the opera-
tion, letting the solotion soak in for one
or two minutes; pour back the honey
solution to its bottle, drain the plate on
Llotting paper, keep it in the dark and
free from dust.  Exposurce about double
fur the ordioary wet process.  Previous
to developing, soak the plate in distilled
water, to sottcn or remove the film of
honcy s the older the plate, the more
soaking will be required ; then dip the
plate anto the silver bath and develop
s the usual way,

Tue Tansiy Process—Clean  the
glasses with a mixture of tripoli pow-
der, spirits of wine, and solution of
amonia, applied by a tuft of cotton.
Whash io clean water, aod diy with a
solt cloth, previously warmed. Coat
one side of the plate with the following
gelatine solution, apphicd 10 the same
manocr as collodion.

Gelatine Solution.—20 grains Nelson’s
patent gelatine, dissolved in 10 oz of
water, and § oz. spirits of wine. Filter.
After coatiog the plate, pour back
the superfluous gelatize into the bottle,
stand the plate to drain on a picce of
blottiog paper, wheodry, warm shightly,
and pack in a grooved box. A number
of plates may be thus coated at oue
time, as if they are carefully packed
they will keep any length of time. Do
oot let any of the gelatine solution get
on the back of the plate. Coat the plate
with old iodized collodion in the usual
way, aod place in a similar mitrate of

silver bath to that used in the wet col-
lodion process, in which it must remain
4 or 5 minutes. Thea wash with plenty
of water.

Tannin Preserving Bath.—To every
ounce distilled water required inthe
bath, add 15 grains taunia, Filter, Pour
out two separate portions of nbout ¢4
drams cach, one to be used for the first
coating of the plate, which removes the
water remaining oo it after washiog;
the sccond portion is thea poured on aud
off the sensitized side of the plate several
times, Stand the plate in a warm dark
room resting on blotting paper; when
dry, it 1s ready for usc wn the camera.
The mecessary time for exposure varies
from onc minute oa a very favourable
day, to cight minutes in dull weather.

Dercloping  Solutions.—1. 72 grans
pyrogalhic acid in 1 oz. spirits of wine;
keep in astoppered bottle, 2., 20grains
each of nitrate of silver and citric acid,
dissolved in 1oz distilled water. Filter.
Add } dram of No. 1 to 3 oz, dis-
tilled water, then take say 3 drams
of this diluted pyrogallic solution, and
add to it from 10 to 15 minims of the
nitrate of silver and acid solution,
moisten the exposed plate with water,
quickly and evenly applied, thea pour
on the developing solution, and let it
flow gently to and fro over the plate. If
the sky comes out quickly and strongly,
but the details do not, it is n proof of
under-exposure, which a little more
pyrogallic acid added to the developer
will remedy. If, howerer, the picture
appears to come out at once, a proof of
over-cxposure, add a few drops of No, &
solution to the developer. When deve-
loped fix with hyposulphite of seda,
wish aod varnish, as described for wet
collodion.

EXLARGEMENT OF NEGATIVES.— The
negatiseto beenlarged must beabsolutely
perfect as regards definition, nhghtly
dense, and full of detail, possessing as
lhittle granularity as possible. From the
Degative, either by contact printing on 3
dry plate, or copied by the wet process
in camera, a trapsparency should be ob-
tained, the development to be effected by
the applicatiou of a weak solution of
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pyrogallic acld, to which a few drops of
an acid solution of nitrate of silver, 10
grains to the oz., has been added. The
contrasts should not be too decided, nor
the shadows too demse. From such
trareparency tho ealargement may be
produced by the usual atudio process up
to siz or eight diameters without any
visible dimivution in the escellency of
its dofinition; or the transparency may
be enlarged to the required size at once,
and a negative obtained from it on a dry
plute as before, or upon carbon tissue,
each of which possesses its ndvantages.
Srereoscoric Viws.—The appear-
ance of high relief givea by the stereo-
scope, is obtained by placing sida by side
two prints represcuting the same object,
but photographed from slightly diflerent
fositions, whilst tho glass prisms of the
stereoscope 80 direct the visual rays as
to superpose the views, and but one
picture is scen, although it is in reality
a combination of both; thus tho same
object is seen from two different points
of view at the same time, as is always
tho case when both eyes are looking at
one thing, as they, with the object scen,
of course form o kiod of triangle. Views
for the stercoscope are fiequently taken
simultancously by two cameras, pluced
at certain angles ood distaoces from
each other, varying with the size and
distance of the object to be photo-
graphed ; Lut for portraits less trouble
is involved by the use of a properly con-
structed twin camera. For views, or
groups, situated sowme distance from the
operator, two distinct cameras raust be
used (or one camera moved from place
to place); the distance they must be
placed apart, and the relative angle in
which they should stand to each other,
require careful consideration. For pore
traits or other objects, to which the
cameras can be brought rather close, the
angle should not be too great, otherwise
tho effect of relief will be distorted. Jn
such cases an angle of about 2° must be
rsed. For landscapes, as large an angle
ns 4° may generally be safely employed.
To reckom the apgles, suppose the
pearest point of the view to bo taken te
represent the apex of a triangle, from

each camera produce an imaginary
straight line to the apex, these lines
must represent the desired angle, As
lines diverging from a centre may be
indefinitely produced without altering
their relative angle to each other, so
the distance between the cameras will
not affect the angles they should stand
in, except that, for pictorial effect, dis-
tant objects may be a little distorted
with good results, as will be the case
when a large angle is used; whereas
for subjects close to the camera, such
distortion does not give a pleasing pue-
ture. Supposing an angle of 2° to Lo
used, the distance requited betweea the
cameras will be about 1} in. for 1 yard,
2} in. for 2 yards, 3% in. for 3 vards,
010, for 4 yards, G ia. for 3 yanls, 74 iu.
for 6 yards, 9 iu. for 7 yards, 10 in. for
8 yards, 114 in. for 9 yards, 12} in. for
10 yards, 1% i, for 15 yands, 20 ig. for
20 yards, These remarks apply equally
whether two cameras are used simul-
taneously, or whether only one camera
is used, being moved from one position to
tho other as required.

Twin Lens Camera.—This is & camera
having two double achromatic combina-
tion:s of the same focal length, in other
respeets like an ordinary camera, except
that it has two foldiug shutters at the
back. Before focussiog the object to be
photographed, it is necessary to ascertain
that the two lecses are in focus with
cach other. For this purpose, focus a
statuctte, or other convenicat article,
and when o perfectly sharp image is
obtaioed with each of the lenses, upon
tho ground-glass slide, do not again alter
the rack and pinion which adjust the
lenses; any further adjustment neces-
sary for portraits to Le takco subse-
queontly must be obtained by drawing
in or out the expanding body of the
camera, as when once the glasses are of
the exact fucal length, their relative
positions to each other will not .require
any alteration, although the body of the
camera will.  As the two lenses aro ne-
cessarily rather close to each otber, the
twin camern will only answer for photo-
graphs taken at a very short distance,
otberwise the eflect of relief will not be
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obtained. Tho glasses used ara longer
than they are wide, as two negatives
are taken at the same time. All the
operations are the sume ns before de-
scribed for ncgatives; wheo the posis
tive priats are obtawed, their position
must be reversed in tounting, the left-
haod half of the print being pasted on
the right-haud side of the card, end the
right side of thoe priot on the leit side
of the card.

Stercoscopio Views with One Ordinary
Camera~"he camera must be placed
ona board, havicg a movable slip of
wood at cach side which can be adjusted
to the desircd nngie, nsanst which the
camera must be placed, first on one side
to take oue vicw, and theo on the other
side to take the other v.ew. Mark cross
lines on the ground-glass plate, to inter-
scct o central pomt of the view from
whichever s:de of the beard the camera
is stnoding; this is to ensure correct
centres for the proofs. Two scparate
pegatives are then taken; whea wount-
ing the priots, transpose their position
from right to left.  Dark slides are
made for this process, to hold a glass
sufficicotly long to contun both views,
and fitted with two shutters, by which
cach Lalf of the glass can be exposcd
alternately. Having exposed the 1ight-
hand half, close its shutter, move the
catzera the required distance to the
left, and expose the left-haad half of
the glass,

Stereoscopic Views with Two Ordinary
Camceras. — For instactacecus views ol |
any landscape containing animate figures,
it 1s necestary to use two quarter-plate
cameras, with lenses of ezactly equal
focal lepgth; they must Lo placed oo a
board provided with mcvable stops to
regulate angle and distavce.  Great care
is necessary in tnanipulation; the two
shutters must be opened and closed at
the same time, otherwise the two proofs
will develop unequally,  The plates
should be collodionized aund semsitized
in the same baths, and to the same
extent. For the developing bLath, em-
ploy a vessel 1nto which the two plates
can be placed side by side, so that the

same pyrogallic acid may cflect both

simultaceously, When mounting the
positives, transpose the two views, left
to right, as before described,

P1OTOGRAPIY DY ARTIFICIAL L1GHT,
—Negatives may be obtained by the aid
of light given by burning magnesjum
wire, coro being takea that the direct
light does not tall on the leas, and that
the object is well illuminated. Trans.
parent positives on glass may be printed
by the light of a gas-burner, or of an
argand oil lamp.

TRANSPARENT POSITIVES,—These ave
taken from megatives, sod may be oo
tained of the samo size, or Jarger, or
smaller than tho original, as desired.
For copies of the same size as the nega-
tive, tho operatiou can be eflected by
placing the negative in a printing
trame, in cootact with an ordinary dry
collodion plate. The bpegative wused
should be very clear in the lights, and
have trapnsparcot shades. To obtain a
good megativo for this process use a
more acd pitrate of silver bath than
for ordinary negatives, and do not con.
tivue the development so long. Ly day-
hght the exposure required will be o
few scconds, but gaslight may also be
used, when the exposure must bLe ex-
tended over several miinutes, In de-
velopicg, pyrogallic and citric acd give
a blue-black tint; pyrogallic aad acetic
acid a brown-black tint. If jotended to
be hung up as a transparency, varnish
aud protect the collodion side with a
ground-glass backing, bind round the
cdges to keep out dust., If the trans~
parency is required of a different size to
tho negative, the camera and lens must
be used. Quoe means of doing this is to
work in a dark room, allow the light to
coter through the npegative only, and
proceed as usual with the ezposure and
developing.

Cupyiny Camera.—This is a kind of
double-bodied camera, one part of which.-
is provided with holders ter the nega-
tives, and has pno leus; the other por-
tion has a lens which can be moved sn
as to approach or recede from tho nega-
tive, apd bhas the usual ground-giass
plate. The negative must be placed in
its holder, screw ou the lens, and adjusg
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tho Jeas to its proper distance from the
negative, If the copy is wished to Le
Jarger than the megative, approach the
lens to it, and farther from the ground
glass; if it is required to be smaller,
remove the negative farther from the
lens., The light passiog through the
negative will show its image on the
ground glass in the usual way. When
the desired size is obtained, remove the
ground glass, and 1cplace by a frame
haviog an ordinary wet scasitized plate.
Uso a diaphragm, with a small stop,
and proceed as if for an ordinary nega-
tive. It is necessary sometimes, whea
considerable eulargements are required,
to use a camera with a long body open-
g out like an accordion; the opera-
tions are similar when ooce the proper
focal distances have been adjusted. The
power of a lens is determuned by its
shape and diameter. The larger it is
iz dinmeter, the more Jight it will
admit ; whilst the degree of curvature
it has vegulates its focal length, and
determioes the size of the image it will
produce. It is the focal length of a
leas, and not its diamcter, which regu-
lates the size of the image, and the dis-
tance it has to Le from the ground-glass
screen determines the Jength of body
required in the copying camera.

To calenlate Length of Cumera re-
quired. — Calculate the distance the
ground glass must Lo from the back
lens thus; multiply the focal length
of tho lens used by the number of
times of colargement required, add the
focal leogth to the product. The focus
of a quarter-plate lens is generally G in.
Say the negative is to be enlarged 3
times, 6 X 8 = 18 4 G in. focal leogth
= 24 in., the distanco required between
the ground glass and the leas. The dis-
tance the ncgative is to be in front of
the lens is always more than the focul
Jeugth, but less than twice the focal
length.

Magic-LANTERN  SLipes. — If the
transparent positives obtained are iu-
tended for the magic lantern, they need
not be varnished; if varnish is used, the
crystal varnish is better adapted for the

purpose than spirit varnish, which would

probably show streaks when magnified
on the screen. Mount on another piece
of glass of the same size to protect the
colledion film, and bind round the edges
like a passe-partout.

The Solar Camera.—This is n copying
camera with a condensing lens to con-
centrate tho sun's light on the pegatire,
60 as to allow the focus of the lens to
be st a -onsiderable distance, to obtain
an enlargement of & picture. The mag-
nified image of the transparent nega-
tive may be reccived upon cither seusis
tized plass or paper. Llor use with
ordinary albumenized paper, scositize
it in the usual way; the development
required wall however be longer. Or
thio Saxeny paper may be used, after
being floated fo. one minute on the ful-
lowing solution ;—chloride of ammounium
and atric acd, 4 drams cach; 23 oz,
of distslled water, saturated with sesqui-
carbonate of sodr. To prepare this bath,
dissolve the citric aud in part of the
water, and add the soda until the acid
is peutralized ; add tho resulting citrate
of soda to the solution of chloride of
ammonium; add a little citric acid in
solution, with a small quantity of boiled
arrowroot. [lemove the paper from this
Lath, and haog to dry.

Sensitizeng  Bath.—Nitrate of silver,
1 0z, 10 18 oz. distilled watery add a
few drops of citric acid to divolve the
fist precipitate.  Lay the paper on this
solutivg, prepared side downwards, for
half a minute, dry ia a duk room,
Expose the paper until it takes a pale
lilac tinge, which will occur in a few
minutes, remove and immerse in the
followiog.

Deuvcloping Bath.—Dissolve 15 grauns
gallic acid in 1 dmm alcohol; and
7% grains acctate of lead in 1} oz
water, Pour these solutions into 5 pints
of water, adding a few drops of glacial
acetic acid to redissolve the slight pre-
cipitate which will form. Several priots
may be devcloped at once; when deve-
loped, remove and wash in clean water.

Firing.—6 oz. of hydrosulphite of
soda dissolved in 1 piot water, Leave
the prints io the bath for about four
minutes, then wash very thoroughly in



