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cleansing operations; — A furoace aud
separate paas for first dipping, old aqua-
fortis,aquafortis and soot, compouad acids
for dead lustre, compouad acids for bright
lustre, solation of wnitrate of micrcury,
acids to dissolve gold from old picces,
acids to dissolve silver from old pieces;
with two large pans for rinsing with a
constant flow of water. Ifthedraucht of
the chimney is vot sullicient, a swali fire
may be kindled under the hood. A gas-
burner is often sutlicient. The pot of
pitrateof mercury, with two rinsing pans,
may be placed near the electroplating
bath.

CLEANSING  SILVER. — Mechanical
agents will not, Like ncids, act simulta-
ncously on every part of the object, and
it is impossible to entirely prevent the
action of the air, steam, gases, and acid
fumes. Heat the object to adull red heat
upon a slow fire. It thesilver is pure, it
becomes coverced with a thin bluish tiln ;
but if, as is nearly always the case, the
silver is alloyed with a variable propor-
tion of copper, the latter becomesoxidized,
and covers the piece with a greyish-black
coating. Whilo the picce is still hot,
plunge it into a Loiling pickle of water
and sulphuric acid, which dissolves the
ogide. 1f the hcat has Leen sulliciently
protracted for oxidizing all the copper
on the surface, the object, when removed
from the pickle, is of a perfectly dead
white. It is greyish if the heating has
been too short, and the operation 1nust be
repeated as many times as are needed torn
perfect lustre.  Or the silver may be
placed in sheet-iron boxes filled with a
mixture of powdered borax, lime, and
charconl dust. The borax dissolves the
oxide of copper as soon as formed.  If the
objects to be cleaused are hollow, it is
pecessary, before heating, to makeasmall
hole whith will allow of the escape of the
air expanded by the fire. Without this
precaution, the piece will burst open,
Whea the picce is put into the pickle, the
acid liquor enters through the hole, aud
takes the plaoe of the air between the
shells, and is difficult to remove. Inorder
10 prevent the spotting of the piece by this
liquor, it is dipped fora few minutes into
a very dilute solution of nmmonin or of

soda crystals, which prevents the action
of the acid upon the silver. Theo place
the article between layers of dry and
warm fir wood saw-dust, which will ab-
sorb the salive solution. Nitric, instead
of sulphuric, acid may be used for the
pickle bath. In this case, the water must
be distilled, and the acid frce from chlo-
rine or hydrochlovie acid, otherwise the
silverware will be covered with a bluish-
white film of chloride of silver This
inethod will pot suit articles in which
iron or zinc may be present, o such
cases, employ alkalies, and polish after-
wards with very fine saod or punice=dust,
with the aid of a stiff and short brush, or
with a scratch-brush alone.  Perfectly
cleansed silver may directly receive a
metallic deposit which will have the same
dead lustre as the object itself, but it is
customary, before introducing thearticles
into the clectroplating bath, to scratche
brush them,

SCRATCI-BRUSHING. — Scratch-brush-
ing is to remove the dead lustre on an
object by the frequently-repeated friction
of the points of many stll aod straight
metallic wires, called a scratch-brush or
wire-brush.  Its shape vavies with the
articles to Lo operated upon. A hand
scratch-brush is made of numerous wires,
stiff aod strght, taken fioin a buadle or
coil of large duaincter, so that the wires
have little tendency to curve.  For dehi-
cate objects, scratch-brushes are made of
spun glass, the fibies of which are verv
thioaud elastic.  For muking a good hand
scratch-brush, choose n Luudle or coil of
brass wire of the proper thickpess, and
wrap a good striog tightly round it for
about two-thirds of the inteuded length
of the instrument, usually about 8 inches,
Then, with a cold chisel, ent the buudle
of wire close to the striag at ope cud, and
at 2 ioches from the other cnd of the
string wrapping. Dip the end closed Ly
the string 1nto a neutral solution of chlo-
rnde of zine, and plunge into melted
tin, which solders all the wires, and
prevents their separation and injury
to the hand of the operator.  The tool is
then fized to a thin wooden hasdle whicn
projects above tho soldered cud, Very
small scratch-brushes are necessary for
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reaching small holes and cornmers. An
old scratch-brush, the wires of which
have been beot io every direction, aud
fixed to a long handle, is useful for rub-
biog the insides of certain pieces, such as
Ftruscan vases. Scratch-brashing is sel-
dom doae dry; the tool and pieces must
be constantly wetted with a stream of
water, which carries away the impu-
rities, Good metallic deposits are only
polished by the friction of the scratch-
brush ; bad oncs scale off trom the defve-
tive adhesion. A large tub, with a board
placed across it, on which to rest the
pieces, may be used ; and vanous solutions
are employed to assist the brushing, such
as watw and vigegar, or sour wine,
or solutions of creamn of tartar or alum,
when it is desired to brightea a gold
deposit which is toodark ; butgenerally
a decoctivn of liquotice-root, horneschest-
nut, marsh mallow, or bark of Panama
wood, all of which allow of a gentle rub-
bing with the scratch-brush, with the
production of an abundant scum.  Every
5or G days the old lLiquid s carefully
decanted, so as pot to carry away the
deposits at the bottom, which always con-
tain some of the precious metals, which
are collected to be afterwauds treated,
For small objects and articles of jewel-
lery, hold the scratch-brush as a writing
pen, and the motion is imparted by the
wristonly, the furearmresticg on the cdge
of the tub. Yor larger articles of bronze,
hold the finzers extended close to the
fore part of the scratch-brush, se as to
maintain the wires, and, with rased
clbow, strike the prece repeatedly witha
sliding motion at the <une time,  When
a hollow is et which capnot be rubbed
Jeozthways, a twistiug motivn is given
to the tool. Circular wire-brushes, fixed
on the spindle of a lathe, aod the wires
of which move all in the same direction,
hgve been constructed for certain pueces
of silversmith work, such as forks aud
5pOONS.

Lathe for Scratch-brush,— Ao ordinary
lathe is used for scratch-brushing, upon
the spindle of which is fized a circular
brush of brass wires, A wooden {rame
coversthe wire brush; it is open in front;
the top supports a small reservoir from

which a slender jet of water runs upon
the brush. A board receives the projected
water, nod lets it fall ioto n zine pan
resting on the bottom of the box.

Scratch-brushes.—The brass wire used
for the manufacture of hand or circular
scratch-brushes is of various strengths.
Thick wires nre employed for bronzes,
nnd thivoer wires tor lighter articles,
The wires must be preserved stiff and
straight,  When o haod scratch-brush
becumes too short, cot the twisted ends
with a cold chisel, and a new portion of
wire is uocovered by removing part of
the string wrapping. To remove the
twisted wire ends, rest the scratch-brush
upon & Jead block, and cot them with a
sharp cold chisel, with oue stroke of a
hammer if possible. When they begin
to curl, they are pow and then beaten
with & mallet of boxwood, upon a smaltl
Llock kept between the knees, so as not to
produce a dead stroke.  Scriatch-brushes
it kept too long 1o water become hard
whea greasy, they are cleansed in caustic
potnsh ; oxide is removed by the compound
acids.  This last operatios, and even dip-
piog in nquafortis, are svmetimes resorted
to for diminishiog the size of the wires,
and making them smoother, The circular
brush is occasionnlly resorted to fordimi-
nishing the size of the wires, and making
thero smoother, The circular brush is
occasionally reversed, in order to change
the dircction of the wires.

Irght Lustre for small Articles.—Very
small articles, which canuot be scratche
brushed, reccive a bright Justre by mu-
tual friction. The operation s generally
performed with the haods.  The articles
to be brightened are introduced, together
with boswood saw-dust, bran, or sand,
into a bag; the ends of the bag bewg
g ithered iuto the hands with the thumbd
wwards, the bag is ehaken to aud fro,
As this operation becotnes very tutiguing,
mechanical weans may be employed to
cffect the shaking.

CLLANSING ZINC.—Zing is cleansed by
being passed through a boiling solution
of caustic Iye, without remaiuing too long
in it, because it may be corroded, nnd
even dissolved; after rinsing, it is plunged
for a few minutes juto water coptaine
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g from one-tentn to ome-twentieth of
sulphuric acid, then rinsed in plenty of
warm water,and,when necessary, brushed
with a stiff brush aud pumice-stone dust,
or scratch-brushed.  This last operation
15 especially useful when parts have beea
united with tin solder, which becomes
black and dull by the alkalice and acid
baths, Apother method is to dip the
articles yapidly into a cold misture of
sulphuric acid, 100 parts; nitric acid,
100; comwmon aalt, 1 per cent.; aud
quickly rinsc in cold water perfectly fice
from copper salt, which will blacken the
zing, If, instead of quickly cleansing the
21n¢, it isallowed to reman a little lonzer
10 the mixture, it acquires a dead Justre
which may be utilized for produciog coa-
trasts between the vavious parts of the
same ornament. The dead lustre will
Lecome a braght oune, if the object 1s
quickly plunged in several times, and
rinsed as ofteo, in the same compound
acids. It often happens that the lines of
tin or lead solder ure black after being
dipped into the acd bath; it is then
sutlicient to scratch-brush before placing
the object in the electroplating solution,
Zine may be slightly amalgamated with
the solution of nitrate of binoxide of mer-
cury; this increases the adhevence of the
clectro deposits. It is oftea becessary,
from some defect in cleansing, or inelec-
troplating, which impaws the adherence
of thedcposits, todo the work overagan,
Insucha case, remove the copper entirely
by plungiog the object into aquafortis
and soot, untilitappearsblack. Ancther
dipping into the compound acids will
render it perfectly clean and white, and
ready to receive a new deposit,
CLrANsING LEAD AND TiN.—Tig, lead,
and the alloys of these metals, are much
inore difficult to cleanse than zmnc. A
rapid scouring with potash lye, cnd o
rubbing with a hard substance are the
only meaus of effecting this. The objects
are sometimes plunged ioto diluted hy-
drochloric acid ; but the first operation
is mearly always necessary. Notwith-
standing the greatest care, the direct
deposit of the precious metals is difficult,
and does cot adhere well. The results
are much Letter if a coat of pare copper

or brass is interposed between the low
metal, and the gold or silver.

Creaxsing Cast lrox.—Cast jvon is
cleansed by being immersed for 2 or 3
hours in water containing one-hundredth
partof sulphuric acid; the metal is after-
wards rinsed 1 cold water, and scoured
with sharp sand and a fibre Lrush, or a
coarse 1ag; then put again in the acid
pickle, rinsed, and plunged ioto the clece
tro bath, 1f more than 1 per cent. of
sulphuric acid is added to the water, the
length of the immersion must be shorte
ened, otherwise the cuot iron will be
deeply correded, nnd the carbon of the
metal, which is inscluble 10 the pickle,
will with great ditliculty be removed by
the friction off the sand.  Cist irou docs
ot gild or silver well, Ly a divect deposii
of the precious metals.  Copper or brass
deposits are better, although far from
perfect 3 but it cast iron is tivved, the
coat js adherent, and will afterwards
receive copper, brass, gold, or silver, if
desired. 1t it is desived to keep cast iron
already cleansed for some time Leforo
clectroplating it, it is necessary to pre.
serve it in a hquor 1cadered alkaline by
caustic limne, potash, or soda, or their
carbopates; but caustic lime-water is the
cheapest and most easy method, and cast
iton which has remained in it for a fuw
hours will not rust after a long exposure
to a damp atmosphere,

CLEANSING WROUGHT )iON. — The
cleansing of wrought iron 1s cffected in
the saime manner as cast iroo, but will
Lear a stronzer pickle and a Joncer im-
mersion.  We refer in this place to ordis
nary wrought iron covered witha film of
Llack magoetic scale or of red rust,
Whitcned, tiled, or polished iroa must be
treated hike steel.

CLEANSING SrLLL—Polished art:cles
of steel, or iren, must be first cleansed
in a boiling solution of caustic lye, and
rubbed with pumice-stope dust, which
scratches the polish slightly, and thus
produces a better hold for the metals
afterwards to be deposited. They are
then rapidly passed through a bath com-
posed of water, 1 quart; hydrochloric
acid, 12 oz.; or sulphuric acid, 4 oz.;
rinsed in cold water, and plunged into
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tho clectroplatiug solution.  Carefully
avoid substituting nitrie acid for the hy-
drochloric or sulphuric acid, of the above
gcid bath, Iron aud steel may be well
gilt, without an intermediary coat, in
hot gildiag baths. Silvering directly
upon stcel or iron s always imperfect
and without adherence ; it is therefore
customary to iotcerpose a coat of copper
or brass, which reoders the further opera-
tion of silver plating easy.

Garvaxic Barrentes.—Therearet wo
kinds of batteries used for clectro-depo-
sition 3 those which act under the action
of physical agents; but these, on account
of their feeble inteosity, are rarely used.
Others act under the nllucoce of chemi-
cil reactious, of decomy sitions and re-
compusitions, or of greater or less atli-
mties. The varieties of these instruinents
are, at the preseat time, very numerous,
But the Lest Lattery is that which, under
the smallest volume, is the most ener-
getie, censtant, regular, and economical.

Daniell's Hatetery.—This battery de-
velops a constant and lastwng current,
but 1s wanting i intensity. 1t is especi-
ally adaptel to slow deposits, which
must be thick and of wuitorm texture.
A great advantage of this battery is,
that it will work without acids, and
therefore without the production of
gases or smcll, and can be used in a
private apartment without inconveni-
ence.  The vase for the battery is a fiat
veasel of pure copper, which is half filled
with a saturated solution ot sulphate of
copper, into which is placed a bag of
canvas or a cell of porous proceliin or
carthcoware, which causes the solution
of sulphate of copper to rise to about
1 in. fromn the top of the copper vessel.
‘Fhe bag or cell is filled with a saturated
solution of common salt, in which a
well-cleansed zinc plate is placed. It is
necessary that the levels of the two
solutions should be nearly the same. If
there is any differcoce, the solution of
chloride of sodium should be slightly
ahove the other, because if the solution
of sulphate of copper passes into the
porous cell, the zine is immediately cor-
roded, and blackened, and the battery
may cease to work. When one of

Danicll’s clemcots only is used, which
scldom happens, on account of tle feeble
intensity of the current, the comluctiog
wire which supports the article to be
galvanized is connected with the zinc
piate by a bLinding screw of brass, aud
the other wire supposting the anode 1s
connected with the copper of the ex-
terior vase. ‘The volution of sulphate of
copper must be kept coostantly satu-
rated with crystals of this salt, enclosed
io a bag of Linen or hair cloth, A simi-
Jar process may be employed to keep the
solution of comnmon salt in a state of
saturatton. A battery thus arranged
may be kept in opcvation for three weeks,
or a month, When this battery is work-
ing, the copper of the decomposed sul-
phate 1s deposited upon the copper of the
vessel, which thus inereases in weight
anl n value. The zinc is slowly dise
solveld in the solution of common salt,
and forms a double chloride of sodium
and zine, When a sumber of the ele-
ments of a Danicll’s battery are to be
joined together, the zinc of the first ele-
mneant is coanected with the copper of the
secoml by means of a well-cleansed
netallic ribbon, thea the zine of the
sccond with the copper of the third, and
so on, until the whole apparatus presents
at one cod = copper vase, and at the
other a zinc plate, unconnected. A
metallic wire conuccts the anode with
the copper end, and a sunmilar wire 13
bound to the znc end, and supports the
object to be electroplated.  Another bat-
ters used by the clectro-ailders of watch
parts and by telegraphers, is composed
of a cylindiical vase of stoneware,
glass, or porceclain ; a cylinder of zinc to
which is soldered a ribbon of pure cop-
per; a porous clay cell, and a glass bal-
loon with a short peck, and filled with
cryvstals of sulphate of copper. It is
closed with a cork perforated with tweo
holes, or having two notches cut along
its sides. The rolled zinc plate is put
into the stoseware pot, and the porous
cell inside the zine.  The copper ribbon
of the zinc of the first elemeut dips on
to the bottom of the cell of the next
element, iu such a mapner that, when
reveral clements are connected together,
N
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there 1s at one end the ribbon of a zinc
Elatc,nnd at the other end a copper rib-
on put into the cell. Thea the porous
cell and the stoneware pot are filled to
the same lerel with water. The balloon
contaiving the crystallized sulphate of
copper reccives as much water as it can
hold, and the notched cork being put in
place, the ballovn is quickly inverted
with its neck in the water of the porous
cell.  The battery 1s ready to work
24 hours after.  The ribbon of the zinc
end 1s connectad with the objects to be
electroplated, and that of the other cell
end, with the soluble anode. The sul-
hate of copper contaited in the bal-
oor 1s dissulved in the water around it,
and as this solutien is deoser thao water
it falls into the porous ccils throuch one
of the wotches of the cork, while an
equal quantity of purer and lighter
water ascends through the other notch,
and o on, produciog a circuit of denser
liquor fulling by onc potch, and of lightey
liquor rising by the other. The solution
of sulphate of copper is decomposed in
the porous celly the sulphuric acid
passes through the cell by outward pres-
sure and acts upop the zinc, and at the
same time the copper becomes deposited
upon the copper ribbon connccted with
the z:n¢ of the forner clement. In order
that this battery may work regularly
for G or 7 months, it is sullicicot to
replace the evaporated water,  The
balloon ought to contain at least 2 lbs,
of sulphate of copper, avd the ziuc to be

nbout 7 in. in height, nnd from 4 to 4} in. |
in diameter. Tne z1ac may be amalga-4
mated, ia which case theaction is a hittle !
slow at the start, but more regular |
afterwards. The copper ribbon receives |
(nll the metal of the decomposed sulphate, |
upd it semetimes happens that part of
the copper becomes deposited upon the
porous cell, which must then be cleaned |
in aquafortis.  Whea all the sulphate of |
copper 15 used up, the balloons are filled .
with a fresh quantity of crystals and |
pew copper ribbons inserted to take the .
place of those rendered too voluminous, |
If 1t be desired to start the battery |
with n balloon immediately, add a small |
quantity of sulpburicacid, or of common ,

salt, to the water 1 which the zinc is
placed.

Bunsen'’s Battery.—FEach element s
composed of a glass vessel which is halt
filled with nitric acid at 36° or 40°
Baumé, and which recaives o hellow
cylinder of pulverized coke, moulded and
cemented at a high temperature, by
sugar, gum, or tar, At the upper part
of this cyliunder, where it does not dip
into the acid, a copper collar is fived,
which may be tightened at will by means
of a screw. A copper band or 1ibbou 1s
fixed to the collar, and may be conoectel
with the zinc of another clement. A
porous porcelun ¢cll is placed inside the
coke cyhinder, aud contains a diluteld
solution of sufphunic acid, 1 part acal
and 9 parts water, into which is put a
bar or cyloder of zine strongly amalga-
mated, or covered with mercury. When
a battery of several elements is to be
formed, the coke of the first clement is
connected with the 2inc of the sccond,
acd so o0, and the apparatus is completed,
at ore cnd, by coke communicating witn
the anode, and at the other, by a 2in
connected with the cathode, or vbject to
be electroplated.  In this apparatus the
surface of the carban is much greater
than that of the zisc; this 1s a wrong
disposition, since, generally, the intensity
cf the currcat s i direct ratio with the
surface of the zinc corroded, provided
that this surface be opposite and paralle.
to that of the carbon.

Bunsen's Butlery modificd by Arche
rcau.—This battery is preferred by gold
and silver electroplaters.  Each clement
is composcd of ap cxterior vessel of
pot, most generally of stoneware; a
cylinder of zine, covered with mercury,
provided with a binding screw, or with
a copper band, whether fur a single
clement, or for the cod of a combination
of clemects 1o a battery, or to connect
the zin¢ with the carboa of another
clemeat. A porous cell of eartheoware
pipe or porcelan. A cyhinder of gra-
phite, made from the residue fouad in
old gas retorts. The graphite is bound
by a copper band fized to it by means of
a wire of the same metal, all the bind-
ing being afterwards covered with a
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thick varnish to protect it from the acid
fumes of the battery; notwithstanding
the varoish, the acid may rise by capil-
lary attraction and corrode the copper
band betwcen the carbon and the wire;
therefure binding screws of ~various
shapes and sizes should be used to con-
nect the carbon or zioe by means of
ribbons, or wires. Use conducting wires
of pure copper, covered with cotton, silk,
india-rubber or gutta-percha, aod yve-
senting the metal at their estremities in
order to effect the coancctions.

Charge of the Dattery—~Taking as a
standard an clement 10 in. in height,
aed 6 io. io diamcter, half fill the stouc-
ware pot with water; add 7 oz. of sul-
phuric acid at 66°; and 1 oz. of amalga-
matiag salt, or the zinc may be amalga-
mated with mctallic mereury, after it
has been cleansed in diluted sulphuric
acid, by being dipped into mercury, or
rubbed over with this metal by means of
a scratch-brush of brass wire.  I'ut the
z1ac cylinder into the stooeware pot;
then introduce the cylinder of carbon
into the porous cell; fill the empty
space between the carbon and the sides
of the cell with zitric acid at from 3¢°
10 40° Baumé ; place the porous cell thus
filled ioto the centre of the zioc cylin-
der.  ‘The swfaces of the two liquids
should be level.

Lecunion of Sereral Flements.—When
several elements are to be cobnected,
they are placed near each other, without
touching, and the first carbon or gra-
phite is left free for the attachmeot of
the apode.  The ribbon or band of the
first zinc is pinched Letween the jaws of
the brass binding screw, and the carboa
of the sccond element, and so forth,
until the last zinc is ready to bLe cou-
nected with the object to be electio-
plated.

Bringing Baltcrics into Action.—Bat-
teries will furnish electricity when the
circuit is closed, that is to say, wheu the
conducting wites starting, onc from the
carbon, and the other from the zinc, are
put ioto communication, whether by
direct contact or through the roedium
of a conducting liquid. It somctimes
bappens that batteries, which appear to

4

be in good order, do not work. This is
generally due to some foreign substance
preventing the conductibility at the
points of contact, or to the copper band
of one zinc resting upon another zinc,
Before using a battery, try if the cur-
rent cscapes well from both extremities.
For this purpose prescat the peint of the
negative wire to the carbon of the other
end, and a spark should immediately
cosue. The same experiment being made
with the positive wire, agaiost the last
zioc, another spark should be produced ;
or it is still more casy to have the two
ends of the wires made to rest at a short
distance from each other upon a piece of
carbop, or upon a file, and then rubbing
with ope wire while the other remains
in wuntact. Numerous sparks will im-
mediately appear. When ope element of
a battery is wrongly put up, discover
the defect by successively presenting the
cnd of ooe of the wires to the caybon of
cach elemeat, and that which does not
produce any spark beloogs to the defec-
tive clement. Too much porosity in the
cells is another cause of stoppage in the
current, because the solution of zinc
which peoetrates deposits upon the car-
bon a whitish cuac preventing further
action. Change the cell and scrape oft
the coat cotirely from the carbon. This
generally takes place when the battery
has Leen working several days without
the addition of fresh lLiquor, or when
there 15 too much acid. ‘The battery
will also cease working from too great an
accumulation of sulphate of zinc, which,
oot having suflicicut water to remain in
solution, crystallizes upoa the zinc, and
prevents any further action. Remove
the acid solution, substitute a fresh onc,
and clean the zine, Laminated zine id
preferable to that cast in a mould,
Lecause the latter is not so homogencous,
and 1s more rapidly corroded, azd even
pertorated.

Keeping Datteries in Order.—Every
24 bours, or oftener, the losses of bat-
terics must be made good by adding,
without taking the elements apart, about
two teaspooatuls of amalgamating salt,
and as much of sulphuric acid, to the
liquor of the zinc plates, and stirring

N2
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with a glass rod, Nitric acid, to replace
that evaporated, is put into the porous
cell. This maoner of operating may be '
sufficieat for 5 or 6 days; but after
this lapse of time, all the old liquors
must be removed, and fresh oaes added.
Although amalgamated zinc is scarcely
corroded, even in a very acid solution,
when the two poles are cot in cobnec-
tion by direct contact, or through a con-
ducting liquid, it is preferable to take
the batteries apart every evening, in the
fullowing manner;—All  the binding
acrews are let loose, and cleaned; the
cylinders of carbon are removed, and,
without washing, deposited in a vessel
especially for their use; the porous cells
are removed, and their acid pourcd into
a special vessel.  The cells are not
washed ; the zincs are removed fuom the
acid liquor, awd placed in an inchined
position upon the edges of the stoce-
ware pots; the batterics are made ready
to work by a converse manipulation.
Important Obscrrations on Datterics.
—DBatteries must be kept in a place
where the temperature does not greatly
vary. A frost arrests their action, and
great heat increases it too much. A
good place for them s a box, and they
are put at such a height that they muy
casily Le manipulated.  This box should
have means of veatilation, in such a way
that the air coming in at the lower part,
will escape at the top through a flue
aod carry away with it the acid fumes
constantly disengaged. It is best to keep
the battervies in a room different from
that where the baths and the metals are
to be operated upon, as these are easily
injured by acid vapours. The galvanic
current may be conducted into the work-
room by wires passiog through holes in
the wall, and covered with gutta-percha.
@rove’s Battery.—This battery is like
the preceding oge, except that it has a
platinum foil which plunges inte the
pitric acid, and veplaces the prism of
carbon. This feil is supported by a small
brass stand, fized itself to a round band
resting upon a rim ou top of the esterior
vase. A binding screw is soldercd to the
stand whea connection is to be made
with the copper ribboa of the preceding

zinc, The several elemeats of batteries
are unpited together in the manaoer
already mentioned, the zioc to the pla-
tinum of the next clement, and so on.
The disadvantage of this Lattery is its
great cost, due to the platioum em-
ployed ; it has beca proposed to substi-
tute aluminivm, but still the battery is
an expensive one.

. Grenel’s Dattery.—a solution of 100
pats of water, 10 of bichromate of
potash, and 10 of sulphuric acid 10 the
porous cell, replaces the nitric acid em-
ployed by Giove and Bunseo. This
battery does tot emit acd fumes, but
the cubon 1s rapidly iucrustated with
oxide of chromium, wlich arrests the
galvame current.

arié-Davy Battery.—8lichtly damp
sulphate of mercury 1eplaces the mitric
acd in the porous ccll.  The working
expenses of this battery ave very high,
and 1t is used oaly in the telegraphic
service, where the Danicll battery with
balloons is preferved.

Smec's Battery.—This Lattery is very
simple in construction. It is composed
of a thick wooden frame open at the top,
with three saternal parallel grooves
which run the height of the two opposite
sides. The middle groove receives a move
able plate of silver, platinum, gold, or
copper which has been stioasly gilt, sil-
vered, or platicized ; its surfaces must be
rough or with adead Justre. Two plates
of strongly smalgamated zinc are run
down the other two grooves. The plates of
zinc must be near to, but not ja contact
with, the ccatral one, and are covuected
by a wire or metallic band.  The positive
wire starts fiora the middle plate, and
the negative from the zinc, aol the
whole apparatus is immersed 1a a solu-
tion containing cominoan salt or one-tenth
of sulphuric acid. Several elements may
be united together by connecting the
zinc of the first with the middle plate of
the second. Or the cell may be made of
gutta-percha, with a plate of carbon to
replace the plate of silver, or ot pla-
tinized copper. The two other grooves
receive two plates of amalgamated zine
with one of the upper coroers cut away.
A double binding screw, for the positive
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wire, is fized upon the plate of carbon
where the two zinc coruers have bLeen
cut off, and another Jarge bindiag screw
upites the two zinc plates, and carries
the pegative wire. Ill the cell with
water saturated with common salt, or
acidulated with one-tcuth of sulphuric
acid.

Watt's Battery.—In a stoneware jar
holdiog about 4 galls. place a cylionder
of thin sheet copper, dipping into water
acidulated with 2 lbs. of sulphuric acid
aod 1 oz, of nitie acid, A solid zinc
cylinder is put into the porous cell,
which is filled with a concentrated solu-
tion of common salt, to which a few
drops of hydrochlonic acil have been
added.

Various Kinds of Mctallic Deposits.—
Au iotense current, fur brass and hard
deposits will be obtaived Ly joiniug
alteroately the zize of one element to
the copper ot carbos of the nest ene. For
silver plating a smooth and not teo hard
deposit is desired, the current should be
fucble in intensity, but considerable in
quantity, asd may Le obtained by cone
neetine together all ot the zives on the
oue side, and all of the coppers or car-
bons on the other,

Porous Culis—The povous cells are
absolutely necessary in batteries working
with two ecaciting solutious, like the
Bunsen battery, But the trouble avsing
fromn the clogging of the pores of the
cell, and from the duliculty of prevent-
ing the dilfusion between the two liquids
of the porous cell and of the jar, the
specific gravity of which is coustantly
varying, makes it desirable that the cell
should be disprused with in batteries
worked with but ose crciting Huid.

Cullaud Battery.—The Callaud battery
is a modification of that ot Dauwll, doing
away with the porous cell. A jur s
filled with water acdulated with sul-
phuric acid, ouly for starting the soju-
tion of the zinc, as the sulphuric acid
will be furnished afterwards by the sul-
phate of copper. The zinc and copper
plates are both placed horicontally in
the jar; the zinc in the upper pat, and
the copper lying on the bottom. To
start this battery, throw into the jar a

few crystals of sulphate of copper.
Theso go to the bottom, dissolve, and
form a saturated solution around the
negative plate of copper. The electrode
or couducting wire from the copper
plate may bo made to pass through a
glass tube reaching dowa to the bottom
of the jar, and large eoough to containa
supply of crystals of sulphate of copper
necessary to keep a saturated solution in
the lower part of the cell. This avoids
disturbing the upper part of the liquid
in which the zinc dips, and its mixture
with the solution of sulphate of copper.
The deposits from the zinc and other im-
puritics are prevented from falling upon
the copper plate, and thus interfering
with the current, by covering the cop-
per plate with a layer of clean quartz
sand, which serves also as an obstacle to
the effusion upward of the sulphate of
copper, because the interstices between
the grains act as a series of parrow
tubes, Lut the force of the currcat
diminishes by reason of the ijocreased
resistance,

Corvin Drrosits. — By Dipping. —
Copper deposits are obtained either by
sinple dipping or galvanic methods.
Corper deposits by dippiog are seldom
practised except upon iron, and are gene-
rally waoting in lasting qualities, since,
from the thinoess of the deposit, the iron
is not protected against atmospheric in-
flucuces.  If the iron is stecped in a
solution of sulphate of copper, 3% oz.;
sulphuric acid, 3% oz.; water, 1 to 2
galls., for ashort time, it becomes covered
with a coating of pure copper, baviog a
certain adhesion but should it remain
there for a few minutes, the deposit of
copper is thicker and muddy, and does
not stand any rubbisg. In this case,
compress it by means of rollers cr a
draw plate, in order to impart a certain
cohesion to the particles of copper.
Small articles, such as hooks, pias, or
pails, are coppered by jerking them
about for a certain time 1o sand, bran,
or saw-dust impregoated with the above
solution, diluted with three or four times
its volume of water.

By Battery.—=FElectro-deposits of cop-
per are obtained by decomposing a double
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salt of copper with another base, such
as tho double cyanide of potassium aod
copper. This process is equally well
adapted to all metals, and the deposits
are fine, lasting, and their thickoess is
entively regulated by tho will of the
operator.  Dissolve about 16 oz. of sul-
thate of copper ia 2 galls. of water, nud
add a solution of carbonate of soda until
po more precipitate is formed; collect
the green precipitate, carbonate of cop-
per, thus obtained upon a eloth filter,
and wash it several times with water;
then stir the washed carbonate of copper
10 water, to which eyanide of potassiutn
is added until tho carbonate is cotirely
dissolved, aod the solution is colourless.
1t is well to add a small exeess of
cyaaide, which will increase the con-
ducting power of theliquor. This bath
may be craployed hot or cold, and re-
quires an ioteose electric current for its
decomposition. A copper plate or foil
forms tho anode, nud as it slowly dis-
solves, nearly makes up for the loss of
copper in the bath which has deposited
on the negative pole.  This anode must
be removed whea the bath does not work,
becauso it will be dissolved even without
nn clectric current, and the bath having
been overcharged with copper, which is
indicated by a blue or green colour, will
require a fresh addition of cyanide to Le
in good order. This bath is neither
ccopomical nor very reliable. The ful-
lowing formula 1s preferable ;—Water,
2 galls.; acetate of copper, crystallized ;
carbonate of soda, crystals; bisulphite of
soda; cyanide of potassium, puve, per
cent,, 7 oz. of each. Lor this bath the
acetate of copper is put first into the
vessel, and moistened with sutlicieat
water to make a homogeneous paste. This
salty like flour, is wetted with ditliculty,
and will float oo the surfice of too great
a body of water. The carbonate of soda
and some water are added to this paste,
and, after stirriog, a light greea preci-
pitate is formed. Three piats more
water are then ndded with the bisul-
phite of soda, and the mizture becomes
of a dirty yellow colour. Lastly, udd
the remainder of the water and the cya-
pide of potassium, The electro-copper

Lath must be colourless. If, after the
complete solution of the cyanide, the
liquor is pot entircly colourless, add
more cyanide. If a perfectly limpid
bath is desired, pass it through filtering
paper, or decant it after settling. This
bath requires an electric current of me-
diate iotewsity for its decomposition,
The copper nnode should have a surface
nearly equal to that of the immersed
objects. Large pieces nre geocraliy
kept haogiog and motioaless in the
bath, whilst small articles are mosed as
much as possible, which is always to Le
preferred, especially with warn baths,
If it were always possible to obtain a
pure cyanide of potassium, this tormula
would be satisiactory in every case.
But it is very difficult to find a per-
fectly satisfactory cyanide of potassium
the following formaule require a cya-
nide containing from 70 to 75 per cent.
of the real article.

Cold Bath for Iron and Steel.—DBisul-
phate of soda and cyanide of potassium,
18 oz. of each ; carbonate of soda, 36 oz. ;
acetate of copper, 17 vz.; aqua ammo-
nia, 12} oz.; water, 5% gallons,

Wurm Hath. — Bisulphite of soda,
7 oz. ; cyanide of potassium, 25 oz, ; car-
booate of seda and acctate of copper,
18 oz. of cach; aqua ammonin, 10 oz.;
water, 5} gallons.

2ot or Cold Bath for Tin, Cast Fron,
or Large Picces of Zine. — Bisulphite of
soda, 10 oz.3; cyanide of potassium,
18 vz.; acetate of coypper, 124 oz.; anua
atnimonia, 7 oz.; water, 5} gallons.
For small articles of zinc which are
coppered in a perforated Iadle, and ju
nearly boiling baths ;—Cyagide of po-
tassium, 25 oz.; bisulphite of soda,
34 oz.; acetate of copper, 16 oz.; aqua
ammonia, 5} oz.; water, 4 to 8} gal-
lous. To prepare these different baths,
dissolve all the salts in avout 4 gallons
of rain or distilled water, cxcept the
acetate of copper aud the aminonia,
which are dissolved apart in the remain-
mg gallon. These two solutions are
mized, and that of copper and ammooia,
which was of a magnificent blue, must
become eutirvely colourless.  Whea the
liyuors are not colourless there is a de-
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ficiency of cyanide of potassium, which
must be added until entire decolouriza-
tion takes place. The bath 1s ready to
work when subjected to the action of
the electyic current.  The cold baths
are put into well-joiged tanks of oak or
fir wood, lioed inside with gutta-percha.
The vertical sides are also covered with
sheets of copper, which act s the so-
luble anode, aud reach to just below the
top edge of the tank.  This auode is con-
neeted by the clean extremities of a oa-
ducting wire to the last copper or carbon,
—that is to say, to the positive pole.
Fix a stout brass wirc upon the tupofthe

tank, without aoy point of contact with |

the soluble anode, and cobacct by a
sccoud wire with the lv.t zine or neca-
tive pole of the same battery,  The
objects to be coppered are suspeoded in
the bath by copper wires, supported,
then:selves npon a stout, clean, brass
rod, the two extremitics of which rest
upea the berss conducting wire fixed
upon the tack.  Several of such rods
are placed paiallel to each other, aud
gieat care must ko taken to prevent any
contact with the aovode, because the
working of the bath would then be im-
mediately stopped.  When the thickness
of the deposited copper 13 very smull,
the coat is sufliciently bright to be con-
sidered finished after drymg.  Buat if
the operation is more protiacted, the
deposit has a more or less dead lustre vo
account of its thickness, and, if & brizht
lustre is desired, we must use the
scratch-brush.  Tre hot Laths are put
into stoneware vessels heated 1o a water
or steam bath, orintoan eminelled cast-
iron kettle placed dircctly over a fire.
The insides are also Jined with an anode
of copper connected with the positive
pole of the battery, and the edges of the
vessels are varmshed, or support a
wooden ring upon which rests a brass
circlo commuunicating with the pegative
pole. The objects to be clectroplated
hang from this circle.  The hot process
is much more rapid tkan the cold, and is
especially adapted to those articles
which are difficult to cleunse, because
any remaining greasy substance is dis-

solved by the alkuhine bath, Parcels of

small articles, metallic pens, for i
staoce, are wot suspended io the bath
they should be conbected with the gee
gative wire in the hand of the operator,
and stirred about in every direction in
the bath. This agitation permits of the
employment of nn intense current, witn-
out danger to the beauty of the depisit,
Small articles of zinc are placed tn a
stoneware perforated ladle, at the bot-
tomn of which is attached a zinc or
copper wire, which is wouad up arcund
the baudle, acd is connected with the
cegitive pole of the battery. It is suf-
ticient that one of the small articles
touches the wire for all of the others to
Le allected by the curreot, as they ave
in coutact  with each other. Iff the
bottom of the vessel is metallic, the
ladle is made to rest upon a porcelain or
stoneware ring, During the operation
the articles are ofteo jerked tathe ladle;
this sgitation changes the position aod
the points of contact of the objects,
When the deposit is being made too
slowly bring up the bath by the addi-
tivn of cqual weights of acetate of
copper and cyanide of potassium.

Tv Copper Surer, — Large picces of
silverware may be coppered in these
baths.  Very smuall articles are simply
thicaded upon a zinc or iron wire, or
pliced in a perforated ladle wath gra-
nules or cuttiogs of either of these me-
tals, Place the whole for a few minutes
in a diluted but very acid solution of
sulphate of copper, the zinc or the iron
is dissolved, ned the copper is deposited
upon the silver.  When the article 1s
intecded to be gilded or mlvered, it 1s
unmaediately passed through the solution
of mitiate of Linoxide of mereury, rinsed
i cold water, and placed 1 the electro-
Laths, without drying or scratch-
Lrushiog, g

Irass Drrosits.—All the manufac-
tures of bronze composition made of zine
or cheap alloys, have a Lrass deposit
placed ou before the brooze lustre is given,
as the brotizing operation 15 more easy
and satisfactory upon bruss deposits. The
prelimipary and hoishiug operations and
the disposition of the baths are the same
for brass as for copper deponts  keat is
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employed for brass deposits by those whe
electroplate coils of iron or zinc wire
with this alloy. The proper temperature
varies from 130°to 140°F,, and the coils
of wire dip oaly onc-half or two-thirds
of their diameter ioto the bath. The
bath is put into an obleng open ivou
boiler heated by ifire, steam, or hot
water.  The inside is hined with brass
sheets connected with the positive pole
of a battery. A stout copper or biiss
rod, 1 the direction of the length of
the boiler, rests upoa the edges, and the
vontact of the two metals is prevented
by picces of india-rubber tubing. The
rod is connected with the negative pole
by a Linding screw.  Llemove the bindiny
wire from the coils, and loosen the wiies,
bending the ends together into a loojs
Jip the wire in a pickle of diluted sul-
phuric acid, and haog it on a strong
round peg held in the wall, so that the
coil may be made torotateeasily.  After
a scrubbing with wet, sharp sand and a
hard Lrush, give the coil a primary de-
posit of pure copper. 1t is then suspended
10 the horizontal rod over the brass bath,
where only a part of the coil at a tine
dips into the solution awd receives the
deposit 5 the coil must be turned now and
then one-half or one-fourth of 1ts circum-
fevence : by dipping the coil entirely into
the liquid, the operation is not »0 success-
ful.  The wires are washed, duied in saw-
dust, and then in o stove, uad lastly
passed through a draw-plate, to give them
the fine polish of true brass wire. Cop-
per and brass wires are also covered with
brass electro-deposits, in order to give
them various shades.

Solutions for Brass Daths.—~The orli-
nary cyanide of potassium s often pre-
ferred to the purearticle, on account of its
Jower price; but the real value and dis-
solvlng propurty of ordinary cyanide are
very variable, The following is a general
method by which a bath of brass may be
prepared with any kiod of cyavide ;—1.

issolve together, in 2 gallous of water,
8 oz. of sulphate of copper, and 8 to 10
oz. of sulphate of zinc. 2. 4 oz. of acetate
of copper, with 4 to 5 oz. of fused proto-
chloride of zinc ; and ndd a solution ot 30
oz. of carbonate of soda, which produces

a precipitate of the carbonates of copper
and zinc: allow this tosettle; then decant
the supernataut liquor, and replace it by

.fresh water two or three times, after as

many scttlings. Theo pour on 2 gallons
of water cootaining, in solution, 30 oz.
of carbonate of soda, and 19 oz. of bisule
phite of soda; while stirring with a glass
or wooden rod, add erdinary cyanide of
potassium until the liquor is perfectly
ciear, or until nothing but the greyish-
black iron, found in the ¢cyamde, or the
Lrown-red oxide of iron iu thg sulphate
of zinc, remains io suspeusion.  An addi-
tional quamtity of nbout au ounce of
ordinary cyatide unproves the conduet-
ing power of the hiquor.  With pure
cyanide of pota sium, or the ordipary
cyamdes with a comstant and knewn
composition, use the following mixtures.

.Cold Brass Liath for all Mctals; Carbon-

ate of copper, recently prepared, and
carbogate ot zing, 1ccently prepared, each
4 vz.; carbonate of soda, 1 crystals, bi-
sulphite of suda, aad cyanide of potas-
sium, pure, cach 8 oz.; nud 45 of an
ounce of white arsemic; water, about 2
gallens, This bath is prepared as tollows ;
Dissolve, in 3 pints of water, 5 oz, of sul-
phate of covper, and 5 oz. of crystallized
sulphate of zinc, aud add a solution ot
14 oz. of carbonate of soda in a quart o)
water, A grcentsh precipitate of mixed
carbogates of copper and zive is formed,
stiv well, aud allow to deposit fur seve.
ral hours. The supernatant liquid,
lioldiug the uscless sulphate of soda, it
throwa away, acd replaced by nearly
2 gallons of water, in which are dis
solved the bisulphite aad carbonatey
dissolve together 1n the remaining warm
water the cyavide of potassium and the
arscuious acid, and pour this hquor int¢
the former one, which ts rapidly deco-
lourized, and forms the brass bath. Filter
if vecessary,  Aprsepious acid cuuses the
deposit to be Lright, but if in teo great
a proportion may give a whnite or steel-
grey colour to the metal, This incon-
venience is slight, as the yellew colons
soon predominates. The arsemious acid
may be replaced by soluble arenites of
potash, soda, or ammonia, but the pro. .
portious must be doubled, The baths



WORKSHOP

RECEIPTS. 185

for cold electroplativg are gencrally
placed in wooden tapnks lined inside
with gutta-percha, which resists their
action for a loug time. The sides of
the tank a1e also linced with one or more
brass shects joined together, connccted
with the last carbon or cepper of the
same battery, the intensity ot which is
regulated by the surtace ot the articles
to be eclectroplated.  The articles are
suspended by copper or brass houks to
stout rods of the same metal, all con-
pected with the last zine of the battery.

Correctong the Bruss Bath.—The losses
of the solutioa a1e to be repaired by ad-
ditions of copper aud zine salts, aod
arsenious acud, dissolved in cyvavide of
potassium,  The operator will deter-
1nine the needed substances from the ra-
pidity of the depoait, 1its colour, and ~o on.
It the depesit s too slow, try whether
the bath will absorb the salts of copper
ard zine, without the additivn of ¢y~
anide. IF the coat of brass has an carthy
and ochreous appearance, and especually
if the lLiquer is blue or greco, add cya-
ride of potassicin until perfect decolours-
zation takes plice. It the deposit is dull
aod uoequal, add a small quantity of
arsenious acid disolved 10 cyanide.  If
the deposit is too red, add the salt of
zioe, alone, or dissolved in cyanide. If
the deposit is too winite, or ot a grecnish-
white colour, add the salt ol copper
alone, or dissolved in cyavide. When
the bath after long use has become over-
loaded with salts, the speatic gravity is
too great for the ecasy passage of the
electric current, the liquor must be di-
Juted with water until it woerks satis-
factorily. The specific gravity of a brass
Lath may vary trem 5% to 12° Baumc.
The peces, before brass electroplating,
must be perfectly cleansed o the same
mauner as zine or iron § if the brass de-
posit is irregular, remove the objects
from the bath, rinse, scratch-biush, and
put again into the bath until the colunr
and the thickpess of thedeposit are satis-
factory.  Scratch-brush agaip, aud, if
pecessary, rinse in hot water, dry in
warm faw-dust of white wood, and pat
10 the stove-room. The lust three opera-
ticns are indispensable for hollow-picces.

DBrass Bath for Stecl, Wrought and
Cast Iron, and Tin ; using ordinury Cy-
anide of Potussium.—Dissolve together
in 14 pints of J-ure or rain water ;—
Bisulphite of soda, 7 vz.; cyanide of po-
tassium, No. 2, 17 oz. ; carbonate of soda,
34 0z.  To this solution add the follow-
ing, made iz 3% piats of water ;—Ace-
tate of copper, 44 oz.; ucutral proto-
chloride ot ziug, 34 oz. Thetwo liguors
become colourless when mixed.  Ammo-
ma must vot be used for brass clectro-
plating Laths for iron, especally for
solutions worked i the cold.

Drass ltath for Zow.—Pure or rain
water, 44 gallons; bisulphite of soda,
243 e cyanide of potassium, No, 2,
35 0. Add the fullowing solution ;—
Water, 9 pints; acctate of copper and
protochloride ot zinc, cach 12} oz.;
ammonia, 14 0oz,  The filtered bath s
colourless, and gives, under the action
of the Lattery, a Lrass depowt of a very
fine shade, varyiog from red to green,
by iscreasing the proportion of copper,
or that of zice,  The anode is of brass.

Colour of Brass Deposit.—The dilliculty
in brass electroplating, especially with
small baths, is in keeping the uniformity
of the colour of the deposit, as the gal-
vanic curreot, having simultaneously to
decompose two salts cach offering a dif-
ferent resistance, must, according to its
intensity, vary the composition and the
colour of the deposited alloy, It will
be found that a fecble current princi-
pally decomposes the copper salt, aod
results in a red deposit ; whilst too great
intensity in the current decomposes the
solution of zinc too rapidly, and the de-
posit 1s a white or bluish-white alloy.
This is the case more especially with
newly-prepared baths,and is avodication
of irregularity in the conducting power
of the bath, which, lowever, becomes
more regular after baing used for some
time. The ioconvenicoce of a red deposit
may be remedied by increasing the num-
ber of the elements of the battery, or
employing stronger acids, or decreasing
the numbcer and the surtaces of the ob-
jects to be plated; the other inconve-
nicnce of white deposits will disappear Ly
diminishiag the number of elcments, or
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by increasing the surfices to be covercd.
The deposit may also be modifiecd by
substituting for the brass anode, either
a sheet of pure copper, or one of zinc,
or by simply hooking one of these sheets
to the brass apode. A bath of pure
copper will be transformed into onc of
brass by the use of a zinc anode; and an
electro-bath of brass will become one of
copper by the aid of a copper anode.

Arrangement of the Brass Buth.—Inthe
disposition of the baths for brass plating
it is always pecessary to have all the
articles suspended at about equal dis-
taaces from the anodes; the Lath may
be subdivided Ly scveral anodes forming
partitions, so that cach loaded rud i
between two anodes, or smaller sepavate
baths employed.  The anodes should he
removed when the bath is not at work.
In ovder that the bruss clectroplating
of zinc and copper may be lastiug, the
deposit must not be too thin, and must
be scratch-Lrushed, rinsed in water ren-
dered slightly alkaline by quicklime,
and thoroughly dried in a stove. But
geuerally the articles are brass clectio-
plated by remaining ia the bath for
from 10 to 25 minutes, Cast and
wrought 1ron, lead and its alloys, re-
quire brass solutions richer in the me-
tals than when depositing brass upon
zine or its alloys, The battery power
should also be greater.

Birass Plating by simple Dipping.—A
colour resembling brass is given tosmall
articles of iron or steel by a long stir-
ring io a suspended tub, containing water,
1 quart; sulphate of copper and proto-
chloride of tin crystaliized, about } of
an ovnce each.  The shades are inodified
by varyiog the proportions of the two
salts.

*Brassing Lead and Pewter.—Lead and
pewter should be cleansed in a solution
of about 4 oz. of nitr'c acid to the
gallon of water, in which they remnin
for half an hour. Pewter is more easily
coated with brass than lead, Lut the
same bath may bo used for either. They
are then rinsed, scoured with sand, and
rinsed agan. A good - battery power
aad a large surface of nnode nre peces-
sary, especiolly at the beginning of the

deposit.  The proper temperature of the
bath for brassing lead, pewter, and ting
about 90° F. Stirring articles in a brass
bath has a tendeacy to cause the deposi-
tion of copper alone.

TINNING, = Tanning Bath, by Ex-
change, for Iron.—This process 1s of
little importance as a protection for
iron ns the layer of tin is a mere film,
but it may be useful when thicker coats
of tin are to be applied by other processes.
For the bath, dissolve with the ail of
Lieat, 11 an enamelled cast-iron kettle,
ammonmical alum, 11 oz, and fused
protocklovide of tin,  oz., in 4} galleas
of soft water.  The pieces of iron, pre-
viously  cleapsed and rinsed in cold
water, are steeped in the svlution as
s00n 1= it boils.  ‘They are imwmediately
covercd with a film of tinof u fine white
dead ustre. which may bLe readered
bright by friction.  The bath is wnaine
tained at the preper strecgth Ly small
additivas of fused protochloride of tin,
This bath is convewment for a prelimis
nary tinmwg of zine; whea the amino-
piacal alwia may be repliced by auy
other kiud of alum, or Ly sulphate of
alumina 3 but for wrought and cist iron
and steel this substitution canoot be
made,

Llectro-Tinning.—The bath is com-
posed of rmin or distilled water, 119
gallons; pyrophosphate of soda or pot-
ash, 11 lbs.; erystallized protochloride
of tin, 21 oz.; or 18 oz. of the same salt
fused, in order to have it free from an
excess of acid § put the water iato a tank
cotirely lioed with anedes of tin shucts,
united toecther and cosoected with the
positive yole, carbon or copper, of the
Latters. Then introduce the pyrophose
phate of soda or potash, and stir it in;
whea dissolved, the protochloride of tin
is put iuto a sicve of copper half im-
mersed 1 the soluticn. A milky-white
precipatate is produced, which disappears
after continued agitation. When the
liquid has become clear aod colourless,
or only slightly yellow, the lath is
veady ; thea place upon transverse me-
tallic rods, connected with the vegative
pole, the previously cleansed objects
whicli ure to bo tinued, [Ibe anodes are
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pot sulficient to keep the bath saturated ;
when the deposit 18 too slow add small
portions of equal weights of tin, sult,
and pyrophosphate ; put in by the aid of
the sieve, as if fraginents of protochlo-
rideof tin fall to the bottom of the buth
they become covered with a crust, which
preveats their solution.  The tinning
thus obtained upoa apy kind of metal
is quite resisting, and has a white aund
dead lustre resembling that of silver,
A bnght lnstre may be obtained with
the scratch-brush or the burnishing toeol.
As the reduction of these bLaths re-
quirces an iateuse current, and the work-
ing of the batterics 1s expensive, the aeat
provess is preferable,

dinwuny by Dowble Affiuty.—The bath
is compused of—1. Distilled water, 60
gallons; cream taitar, 63 lbs.; proto-
chlonde of tin, 104 oz, The powdered
cream of tartar s dissolved w44 gallons
of warm water, and the tin salt i 22
gallons of colll water, The two solutions
when mized become clear, aod the result-
inz bath has as ncd vreaction. Or, 2, dns-
tilled water, 66 guallens pyrophusphate
of potash or soda, 13 1bs.; protochloride
of tin, crystallized acid, 21 oz.; or the
same fused, newtral, 14 oz, The whole
is dissolved at the same time oo a metal
sieve, atd, after stirring, the bathas clear,
Lither of these solutions is kept in a
Larzel with the top otf,  This barvel has
at its lower part two tubes placed one
above the other, connected with a small
boiler  built below the level of the
bottom of the tank. The tule, starting
from the bottew of the tauk, veaches
availy to the bottom of the Loiler; the
other tube, which is placed abuut three
ioches frowm the buttom of the taok, is
connected to the top of the Loiler; a
bent safety tube, counccted caly to the
boiler, prevents any cxplosion, should
there be an obstruction in the other
tubes. A small quantity of watcer or
mercury 1o the beat arm of the safety
tube will prevent the escape of steam,
when it does not exceed the working
pressure required. Whea the boiler aud
tank are fitled with liquid, as soon as
heat is applied the expanded and lLighter
liquid will rise through the upper pipe

into the barrel, while the colder and
denser one will flow inte the boiler
through the lower pipe. A continual
circulation is thus obtuned, which keeps
up a constant agitation of the coutentsof
the buth. Large pieces ave cleansed aud
rinsed, and piled io the bath with a few
fragments or spirals of zinc; the surface
of the zive should be about the thirticth
of that of the tisned articles. For
small objects, such as pins or hooks,
dispose thetn in layers about an inch
thick upon perforated plates of zine,
which allow of the circulatios of the
liquid, and have their edges turned up
50 a3 to prevent the objects from falhing
off.  These plates should be removed
from the bath i the sverse order in
wlich they have bLeen put . These
zing plates must be seraped aond cleaned,
50 s to present fresh surfaces of zine
instead of the wlote crust, which pre-
veuts its contact with the articles to
be tianed.  The time for the operation
varies from 1 to 3 houra.  Then remove
all the objects, nod add to the bLath
9 oz, of pyrophosphate, and as much
of fused protochloride of tin. Whilst
the solution is going on, scratch-
brush the large articles, and stir the
small ones about with an iron fork,
to change the points of contact. The
objects are then again steeped 10 tho
Lath for at Jeast 2 hours. The large
picces are scratch-brushed again, and
the sinall oues rendered bright by mu-
tual friction, Then dry the whole ig
dry and warin fir-wood saw-dust. Cast-
iron cwohing vessels thus tinoed have a
bivzht appearance, apd have the ad-
vabitage of never communicating any
taste, siell, or colour to the foed cooked
in them, cven when the tinning, atter
lonz use, has completely disappeared.

Colvur of Tin Depusit.—If the tin de-
posit 1s grev aod dull, although abua-
daot, prepare the bath, once or twice,
with the acd crystallized protochloride
of tin.  With a very white deposit, but
Llistered and without adherence or
thicknuss, replace the noid salt by the
fused one. In'the latter case, also dimt-
ni-h the proportion of tin salt, and in-
crewse that of pyrophosphate; a great
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deal of the suceess of the operation de-
pends upon the quality of the pyrophos-
phate, When 8 tipning bath has been
worked for a long time, decant the liquor
to separate the pyrophosphate of zinc
formed, And wheo, after several years,
the solution is entircly used up from
the alteration of the salts, it should be
kept in preserviog tubs, where the ob-
jects to be tibmed e put after
cleansing.

Zo 1n Zinc.—The proportions of the
bath are as follows;—Distilled water,
66 gollons; pyrophosphate of saln,
11 lbs; fused protochlonde of tin, 35 oz.
A thin tinning is obtained by simple
dipping, and onc of nuy thickness by the
aid of the battery.

Whitening by Tin.—This is eflfected
by boiling for two or three hours in
long copper troughs, crude cream of
tartar with tin plates supportiog a layer
of about 4 an iuch of the pins, or other
small articles, to be whitened.  ‘The
whole charge is composed of alteruate
Jagers of pins and tin plates, so that
each layer of pins is between two tin
plates, This process will pot suceced
with iron without an ictermediate coat
of copper has been deposited.

GILDING, — Gulding by Dipping, —
‘The baths employed contain gold in the
form of a double salt of protoxide, and
should possess little stability, that is
to say, be decomposed and abandon the
gold ucder feeble influcaces, and should
dissolve the copper placed in them io nn
cquivalcat proportion to that of the de-
posited gold, thus forming a new double
salt in which the copper is in the same
degree of oxidization as the gold. When
the articles have bLeen previously amal-
gamated, it is mercury and not copper
which is substituted for gold in the
solution,

Preparation of the Geld Bath.—Dis.
tilled water, 17 pints; pyrophosphate
of potash, or soda, 28 oz.; hydrocyanic
acid of L prussic acid, § of an ounce;
crystallized perchloride of gold, 2 of an
ounce, The pyrophosphate ot soda 1s most
generally employed, and is obtaired Ly
toelting, at a white heat, the ordinary
crystallized phosphate of soda, The

pyrophosphate of soda may be obtained
in the form of crystals, which is a proof
of a definite compusition. The quantity
of chloride represents a little more than
1 of an ounce of purc gold treated Ly
aqua regin, Put 16 piots of distilled
water 1o a porcelain vesscl, or an cna-
melled casteivon kettle, and add, by small
portiors at a time, and stirring with a
glass  1od, the pyrophosphate; heat,
filter, and Jet it cool down, The chloride
of gold is prepared by introducing into
asmall glass tlask pure gold finely lami-
pated, 4 of an ounce; hydicchloric ucid,
pure, nearly 1 oz.; vitric acid, pure, 2 aa
outce. The flask isslightly heated, etier-
vescence and abundant mitrous vapours
1e5ult, anl in 1 few minutes the gold
has entirely disappeared, leaving areddish-
yellow liquor. Tae flask 1s then put
upon a sheet of iren, with a hele in its
centre, and suppoited by a tuipod.  The
whole is heated by a gus or spiit Lamp
to cvaporate cscess of the acds; too
much acidity nmiay cause great irve-
gulavities ju the worhing of the bath,
and even prevent ats action altogether,
An excess of mitric acid causes a jumypiog
of the heated liquors, and may over-
throw the whole; it is prefurable to
havethe hydyochlorie acid predominating.
The evaporation is finsshed whea vapoins
escape slowly from the flask, aud whea
the liquid has become of an oily con-
sisteacy and of a deep red colour. The
tinsk is then removed from the firve by
woodcn pincers, and sct to cool upon a
ring of plaited straw. I a more rapid
evaporation is deured, heat the flask
over igmited charvcoal, or the spint
lamp; agitate the liquid to picvent auy
of the gold from 1eturcing to the me-
tallic state.  Wellsprepazed chloride of
gold, when cold, forms a saffron-yellow
crystalhine wass.  If the colour is yed,
it has Leetr too much evaporated, and
will do very well for cleetro-bathss but
for dippiog baths it must be heated again
after a small addition of the two acids.
If the perchlorde of geld, by too pro-
tracted a heat, has passed to the state of
iusoluble protochlonde, or even of me-
tallic gold, the treatment must be begun
again with the indicated mixture of pure
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pitric and hydrochloiic acids. The per-
forated shcet of iron, upon which the
flask rests, is intended to prevent the
action of heat upon the sides of the
vessel, which will decompose the films
of chloride of gold wetting the flask at
these places,  When the chloride of gold
is cold and erystallized, dissolve it in the
flask with a httle distilled water, and
pour the solution through a paper filter
held in a glass funmel into a clean
bottle ; this 1s to separate a small quaa-
tity of silver always found ia the gold of
the trade. Rinse the flask and filter
with the unemploved water, so as to get
all the gold into the bath. Pour the
filteved solution of chloride of gold into
the cooled ooe of pyrvphosphate, and
stir with a gluss vod.  Lastly, add the
hydrocyanic acid, and the bath is heated
pearly to the bothing point for use. If
the solution of pyrophosphate is still
tepid, add the hydrocyanic acid before
the chlorde of gold. Ilydrocyanic or
prussie acd is rot absolutely necessary;
but, withont it, the bath 1s too casily
decomposed, aad the gold is too rapidly
precipatated upon the objects placed 1u
it. When the solutions are mixed ia the
cold, the liquor is yellow or greenish-
yellow ; but becomes colourless by the
increase of temperature. € the liquor
beeomes current red, or wine-lees violet,
it is an indication that there is too little
hydrocyanic acid; add it, drop by drop,
until the liquor becomes colourless, An
excess of this acd is objectionable, but
there is a very simple method of keeping
the baths in good working order, by
adding prussic acid gradually to those
too rich in gold; or correcting any cx-
cess of prus<ic acid with a small pro-
portion of chloride of gold, until the
gilding is produced without difficulty
aod of the proper shade. Thus pre-
pared, the bath will produce very fioe
gilding upen well-cleansed articles, which
must also have passed through a very
diluted solution of sitrate of binoside of
mercury, without which the deposit of
gold is ted and irregular, and will not
cover the soldered poriions. The ar-
ticles are supported by a hook or in a
stoneware ladle perforated with holes, or

in brass gauze baskets; they must be
constantly agitated whilst io the bath,
Gilders usually employ three baths,
placed in close proximity to cach other,
aod heated upon the same furnace; the
first bath is onc deprived of gold by a
previous operation, apd is used for re-
moving all excess of aed which may
remain upon the articles: the second
bath still retains some gold, but not
cnough to give a sufliciently rich gild-
ing. The preces passed through it Legia
to receive the deposit, which will be
ficished in thickness and shade in the
third bath. A gas furpace, easy to
manage, and clean in its working, may
be arranged by having a properly sup-
ported shect-ivon plate, with holes cut out
where the kettles are to stand.  Under
cach Lettle place suitable gas buvners;
when the baths have been heated nearly
up to toiling point, lower the gas, so as
not to iccrease the temperature. This
method produces much more gilding
with a givea quantity of gold, thaz one
bath alose. The gilding 1s done ia a
few scconds; the finishicg operations
consist in rinsing in fresh water, drying
io dry and wanin saw-dust, aod burnish-
ing, if desired.

Colouring Drocess—If the gilding is
dull aud ircegular in colour, melt to-
gether in their water of crystallization, at
about 212° Fahr., equal parts of sulphate
of iron, sulphate of zine, sulphate of
alumioar  and  potash, and saltpetre.
Cover the articles with the mixture, and
put them into a cylindncal and vertical
grate.  This is placed in the centre of a
furnace, where the charcoal burps be-
tween the sides and the grate which
holds the articles.  Whea the moistened
finger is presented to one picee, and a
slight hissing sound is heard, the Jieat
has been suthcicutly raised ; put all the
articles rapidly 1nto a very diluted solu-
tion of sulphuric acid, wheie the coating
of salts is quickly dissolved ; the articles
prescat a warm, uviformn shade of colour,
If the copper articles are mot entirely
gilt by the first opcration, the ungilt
portioas will show themselves by a red
colouration, and the articles must then
be deprived of gold, cleansed, and gilt
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anew. Sometines, when the first gild-
g is imperfect, instead of colouring by
the process just described, the articles are
placed for a few moments into the electro-
bath. For articles which require a good
platiog there is an easy method by this
process of obtaining as good results as by
the battery; it consists in gilding seve-
ral times, by dipping; before each dip-
piog, the article is passed through the
solution of nitrate of binozide of mercury.
Gildiag by dippiug is superior to that
by electricity in depth of shade, bright-
ness, und especially in not scaling off, as
the deposit 1s of pure gold ouly.
Ormolu, — Tlus operation conststs 1n
smearing, by means of a brush, the gilt
and scratch-brushed objects with a thin
paste of mtrate of potash, alum, and
oxide of iron, which have bLecn well
mized and ground uuder the muller, and
to which has been added a solution of
saffrou, annatte, o1 any colouring sub-
stance, according to the shade desired.
If the gilding is strong and thick, the ob-
Jjectsare heated until the previous coating
curls over at the approach of a wet finger.
If the gilding is & meve film, the mixtuie
1s simply allowed to stand wpon the are
ticles fur a few minutes.  In cither case,
the whole is vapidly washed in warm
water holdiog 1o suspension a certain
quaantity of the materials for ormolu;

they are then rapidly dried, when they |

appear of a darker shade; remove any
portions too much coloured by striking
them vertically with a brush havieg
.0og bristles. 1f the tint docs not appear
satisfactory commence the operativn
afresh, after washing off the ormelu ia a
diluted solution of sulphuric acid,

Green and  White  Qilding.— Thesc
shades may be graduated at will, and
are, obtained by adding, dvop Ly drop,
untis *he desived shade 1s arivad at, 1o
the bath of double pyrophosphate of soda
asd gold, a solution of nitvate of silver.
Yor the sclution of nitrate of silver, dis-
solve in 5 oz. of distilled water, ¢ oz. of
nitrate of silver crystallized, or of lunar
caustic. Before gilding green or white,
yellow gild the objects in the ordinary
bath, then pass them rapidly through
toe mercurial solution, and, lastly, dip

them into the gold bath holding the
pitrate of silver, which parts rapidly
with its silver upon the first atticles
steeped in it. It is nccessary to main-
tain the constancy of the shade by the
addition of o few drops of the silver
solution when required.

Gilding Slver by Dipping—The silver
articles, previously cleansed and scratche-
brushed, are boiled for about half an
Lonr 1o the gold bath of pyrophosphate,
to which add a few drops of sulphurous
acid, or, preferably, hydrocyanic acid, in
cxcess of the quantity veeded by the
primitive bath,  This gilding s very
fine, but without firmness.  Thedeposit
is rendered more vapid and thicker when
the silver articics are stirred with a rod
of copper, ztoc, or brass.

Gudeng on Porcelain, Glass, or Crystal.
—Mis fiest 1n & crystal nortar, aud
theu between a muller and a ground plate
ghws, neutral chilvride of platipum with
rectified esscnce of lavender, 50" as to
form o thin syrup, which is applied with
a brush m very thin layers upon the
glass, porcelain, or other ceramic object.
After drying, heat in a mutlle up toa
datk red; this temperature reduces the
platiouin to the metallic state; it then
appears with a perfect polish.  After
cooling, pass the whole object through
aquaftortss, which is without action upon
the platiowin, but destroys the impuri-
tics which may tarpish its surface.
Riose iu plenty of water, wrap the ob-
ject with a few turns of five brass wire,
having numerous points of contact with
the plativized places, and dip into the
gold bath. After a few minutes the pla-
tisum is covered with gold which has
the same adherence and polish. Rub the
gold with chamois leather; this method
dispenses  with  burnishing, which s
costly, and often impractieable iu the
deeply iodented parts. If the gilding
is too red, add to the bath a few
drops of a solution of double cyanide of
potassiutn and silver (liquor for silver
electroplating).  This method is pre-
ferable to that of bLaths with separate
battery ; the gilding has a Lright icstead
of a dead lustre, and its adherence is
greater.



\WORKSIHOP

RECFIPTS. 191

Dutertre’s Process for Livght Gold
Gilding consists in applying with a brush
to the objects a misture of sulphide of
gold and wvarous cssences, which are
then submitted to n dull red heat.

Gold IDppig Bath with Licurbonates.
—The Licarbonate bath s prepared in a
cast-non kettle, turaed clean and smooth
1o~de on the lathe, and gilt by the pro-
tracted cbullition of remly epent gold
Laths.  Water 43 galls.; bicwbotate of
potash or soda, oz, 3 pure metallic guld,
tramtormed 1uto chlovide, 43 oz.  The
whole is boiled for at least 2 hours,
and fresh water added to replace that
evaporated. A pait of the gold, 1o the
form of a violet-black powdes, precipn-
tates, acd requires the cooling and de-
canting of the hqguor. Tins is boiled
acain and the gilding procecded with, in
the same manner as before descriled,
except that the mercurial solution should
Le more diluted than for the baths
of pyrephosphates.  The operation s
finiskied whea alout Ealf of the gold in
the liquor is deposited. The remainder
gocs to the saved waste. The bL.enbon-
ate process is 10ferior in niost respects
to the pyropho.phate, and s pow varcly
use

Gddamy by Induted Path.—This Lath
should be cmploved oely as a comple-
ment to the cleansing process, before a
mote resisting gildiog, as ats gesults
luve Jittle derab:hry. Water, 2 galls. ;
bicubonate of potash, 7 oz.; caustic
potash, U3 o0z.3 cyaurde of potassium,
3 oz.; mctallic gold to be transtormed
into chloride, L o2, The whole1s brought
up to the bohag point, and a pale gild-
ing is obtained evea upon articles imper-
fectly cleansed, aud without musing ni-
trate of binoxide of mercury, It s pos-
sille to add % oz. of chloride of gold seve-
ral times to this bath without any other
substances.  Afterwards mamntain 1t at
the proper strength by additions of gold
and salts in the above prepertions, aod
it will last for an indefinite period. This
bath will gild about 140 ez. of small
Jewellery with @ 0z, of gold, whereas a
pyrophoesphate bath gilds only about
30 oz. of small articles with the 4% oz,

of gold extracted from the hiquor.

Gildiy by Stirving and Gold Amat-
gam.—lo the ccotre of a charcoal stove
put a crucible holding a given quautity
of pure and dry mercury, acd when the
tumperature has reached about 2]u°
Fahr. add 4 the weight of gold. Stir with
an iron rod until the amalgam has ac-
quired the consistency of butter, throw
it into cold water, and keep it there for
use.  Cleaese the articles to be gi.ded in
uqlmforlls, put them 3a a stoneware
pan, and pour over them a diluted solu-
tion of pittate of binosde of merscury,
taliny care to move the articles about
all the time, in order to cover them wita
a regular white coating of mercury.
Add the desied proportion of amalgam ;
on stirzng the articles thisas spread all
over them.  Then yinse the articles io
cold water, place them in a large and
deep copper ladle, perforated with nu-
ricious sinall holes, and having a long
hapdle.  Hold the ladle over a charcoal
fire, and coustantly stir it about inorder
to have the heat equal everywhere. The
mercury of the amalgam is soon volati-
lized, aud the gold remains adherent to
the articles. It instead of a yellow
wilding o red one be desired, this is got
Ly waxing, which consists in pouring
upon the picces, kept in the Jadle and
upou the five, in a well mmised and fluid
state ;—oil, 25 parts; vellow wax, 255
accetate of copper, 105 red ochre, 40.
The aticles must Le constantly agitated,
and the mixture allowed to burn out,
when the whole is thrown iato a very
diluted solution of sulphuric acid.  The
wasing is only to Le dope after the
complete volatilization of the mercury.
When removed from the pickle, tie
gilding has the dull ochre zppearance,
apd anust be scratch-brushed.  Small
articles aze brighteued iu a Jong nawriow
bag, where they are put with copfer
pearls, or the waste from these pearls,
and wet with vinegar water; a to-and-
fro motion 1s tmparted to the bag, and
the gilt articles and the copper graoules
polish each other. Kinse and dry in
saw-dust, and buruish il required.

Cold Gilding with the ftuy.—Dissolve
finely laminated pure gold in aqua rega
made of mtric acid, & parts; sal am-
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moninc, 2; saltpetre, §. Heat carefully
upon a gentle fire; when all the gold has
disappeared, pour the cooled contents of
the flask into a flat-bottomed stoneware
pan. Into this liquor, place one upon
the other, and in sulficient quantity,
squares of linen cloth, strike them with
a glass rod, in order that they may
equally absorl the chloride of gold.
Each square of cloth is taken out with
wooden pincers, well drained, and spread
for drying in a dark chamber. When
pearly dry, cach picce of cloth, sup-
ported upon glass rods, is placed oun top of
# charcoal fire, and soon takes fire, The
combustion is aided by the presence of
the saltpetre, and 1s fimsned upon a
marble slab.  Grind the ashes under a
muller, collect and keep them between
the folds of a parchment leaf, around
which a wet cloth has been folded. The
powder is then ready to use; mix it
upon a slab with a few drops of water,
and with this paste rub the well-cleaned
surfaces of the silver to Le ¢ilt, The
stmooth surfaces are rubbed with the
thumb, the fillets or grooves with a fine
cork cut to the proper shape, and the
corpers or angles with a stick of seft
wood, such as linden or poplar; thearti-
cles are then burnished.  This gilding is
very thin, but quite resisting, especially
after the action of the burnishing tool,
which forces the gold into the pores of
the silver. If & red shade be desired,
add o small proportion of pure copper to
the gold to be dissolved in aqua regia.
Gilding with the Brush or with Shell
Gold.—The gold powder is prepared by
rubbing the cuttings of gold-beaters’
fuil under the muller; to prevent them
from being blown away, add a small
quantity of white honcy. When fine
enough put the paste into water, by
which the honey is dissolved,  After
several washings, sctthings, and decant-
mngs, allow the powder to dry. Ia case
of hurry, the washing may be performed
vpon a paper filter. The dry powder is
again ground with a little gummy
water, aod the paste spread over the in
side of a mussel-shell, The gold powder
15 mized with gum water, aod applied
with.a brush upon the parts té be

mended, and allowed to dry, If a green
gold powder be desired, mix silver foil
with the gold cuttings, Aa addition of
rose copper foil preduces a red gold.
The preparation is the same for silver
powder employed for mending shght de-
fects in silver articles not ecxposed to
friction,

Goup ErucreorLating.—It 1s not
always necessary in clectrogilding to
use a battery, for the contact of two
heterogencous vessels, especially within
asalt or acid liquor, is cnough to pro-
duce electricity 5 thus it is sutlicient to
plunge the articles, attached by zinc
wires, into gold baths prepared for the
use of batteries, 10 have the operation
taking place 1r the same maarer as
with a separate battery.  Electromild-
ing in the cold is emploved for large
pieees, such as clocksy whilst ¢lee-
trogildisg by keat is more adapted to
the glding of small articles, such as
forks and spoons. The deposits produced
by hot gilding arc more smonth and
clean, the colour is decper, and the arti-
cles when yemoved from the bath may
not require colounng; and with the
same quantity of gold, gilding by heat
is much moire durable than that ob-
tained from cold baths, Steel, tin, or
lead can be gilt in bot baths, buu aot in
cold,

Gold Ilcctrogilding Daths. — 1. Dis-
tilled water, 23 gallons; cyanide of po-
tassium, ovdinary 70 per ceat., 10} oz,
pure gold, 3k oz.; aqua ammoonia,
174 oz. Heat the goll m a glass flask
with 9 oz. of pure hydrochloric acd,
and 4} oz, of pure nitric acid. When
tire gold is dissolved, continue the heat
in order to expel the acid fumes, and
until the colour of the liqtd is dark
ved, nearly black,  Lemove from the
fire, and dissolve the crystallive mass
formed io cooling in 3 or 4 pints of
water, and pour into a large porcelain
dish,  Add the ammenia, which pro-
duces an abundaut yellow precipitate of
gold ammonium; pour upon filtering
paper, and the filteved liquid, which stll
contaius traces of pold, is kept with the
saved waste.  Wash the precipitate
remaimog upon the filter several times
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with cold water, wntil it pno longer
smells of ammonia. It must not be
dried, as it is a fulminatiag wisture,
and consequently very dangerous. Next
dissolve in the vessel used as a bath
the cyanide of potassium in the dis-
tilled water.  Filter, and” add the wet
gold ammozium, which rapidly dissolves
when stirred, nnd forms a clear gold
bath. But before using it cold, the am-
monia should be expelled by boiliog for
about one hour. For a newly-prepared
cold electrogilding bath, the ordinary
cyanide of potassium is preferable, on
accout:t of the potash it contains, which
veoders the liquor a better corductor
of electricity.  But for the pieserva-
tion of the strength, the pure cya-
pide is better, as it possesses the advan-
tage of a constant composition, aod does
not Joad the sclution with forvign salts.
The gold sclution for maintaining the
metallic strength of the bath 1s pre-
pared as follows ;—Transform the gold
wto precipitate of gold ammonium,
as above desenbed, place it in water,
2 pints of water to 4 oz. of gold, then
add craride of potassium until the
liquor 15 colonrless. [f there is not suf-
ficteat water with the gold ammonium,
the liquor will be dark red, aed will
not be decolourized by cyanide. 2. Dis-
tilled water, 2% gallons; cyanide of
potassium, pure, 7 oz.; or ordinary
cranide, accordicg to streazth, 10 to
14 oz.; pure gold, 3} 0z. Make a neu-
tral chloride of gold, as in the preceding
formula, and, whea cold and crystal-
lized, dissolve it in 3} pints of water.
Filter if ceeded.  Dissolve the cyanide in
14 piots of water, filter, and mix the
two solutions, which become colourless.
Whea it is possible to boil this bath for
half an hour before using it, it becomes
a better conductor of clectricity, and
the gilding is more umform. Its
streogth is maiotained by additions of
neutral chloride of guld and pure cya-
nide of potassium, from 1 to 14 of pure
cyanide to 1 of gold. Both the above
baths may be diluted with once or twice
their volume of water ; the gilding will
remain fine, but the proportion of gold
deposited will be less in a given length

of time, 3. Yellow prussiate of potash,
7 oz.; pure carbonate of potash, 5 oz.

sal ammoniac, 1 oz.; pure gold trane-
formed into chloride, § oz.; water,
23 gallons.  Boil all the salts together,
less the chloride of gold, separate by
filtration the precipitate of carbonate of
iron, then add the chleride of gold dis-
solved in a little water, and allow the
bath to cool of.  Any kind of gold salt,
aod the oxide, or even finely-powdered
metal, may take the placeof the chloride
of gold ; but the latter is preferred on
accouct of the facility of its prepara-
tion, and of its solubility. Apy kind of
gold ealt will be transformed into cya-
vide by the cyanide of potassium. The
small proportion of the chloride of po-
tassium resultiog from the transforma-
tioa of the chloride of gold into cyanide
does pot prevent the good working of
the baths. The addition of a little
prussic acid produces a brighter, but
thivver, gilding. The indicated cya-
nides may be replaced by the cyanides
of sodium, calaum, and ammonium.
Cold gilding baths are generally kept
in porcelain or stoceware vessels; but
for large volumes of liquor use wooden
troughs lined with gutta-percha plates.
The sides of the troughs support anodes
of laminated gold, which dip cotirely
into the liquor, avd are held by small
platinuin wires; they are connccted
with the positive pole of the battery.
Suspend the articles by means of me-
tallic slinging wires to a movable frame
of clean Lrass rods conoected with the
pegative pole.  The deposit of gold
should be pure yellow, but it has some.
times o dull carthy grey colour. In
that case scratch-brush it with the
greatest care, and then pass it through
the ormolu colouring. The gold anpde
conducts the electricity, aad also main-
tains the metallic strength of the bath
up to a certain poiot; but it is neces-
sary to add now and then either the
oxide or the chloride of gold, and & cer-
tain proportion of cyanide of potassium,
to make up for that transformed intu
carbonate of potash acd cyanide of am-
monia, The proportion of cyanide 1s
about double that of the chloride of

[+)
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pld added ; this is ascertained by the
colour of the bath and the shade of the
deposit ; if the proportioa of the chlo-
rvide of gold is too great, add more cya-
nide. 1f gold predominates, the deposit
is quite black or dark red; when the
cyanide is in excess, the gilding is very
slow and grer, and it will somctimes
happen that picces nlrc:\d{ gilt will lose
thetr gold, When the bath is pot in
use, the gold anode must be removed
from it, otharwise it wiil be dissolved
If the anode were paitly immersed in
the bath, it would be rapidly cut at the
level of the liquid; for this reason use
the platinum tvires, which are not acted
upon. It 1s remarkable that the solu-
tious of cyanides, even without the ac-
tion of the clectric current, rap™ly
dissolve all the metals except platinum
in the cold or at a moderate tempera-
ture, und that at the boiling point they
have scarcely any action upon the me-
tals.  Cold electrogilding should bLe
donc slowly ; and it §s necessary to often
Jook at the picces im the bath, and
scratch-brush these with an irregular
deposit, or with dark spots, The in-
tensity of the curreat should be often
changed by increasing or diminishing
the number of the clements, or the
strength or the volume of the liquors
in the battery.  With too much inten-
sity in the current, the deposit is black
or red; it is yellow with the proper
amount of electricity. With a weak
currcot those portions opposite the
anode ouly get covered with gold ; it is
well to change the position of the ob-
jects often, in erder that the deposit
bo regular. With a freshly-prepared
bath, it may happen that surfaces
already gilt will lose their gold by
chapgiog their positions, This is a sizn
that the bath. contains too much cya-
nide of potassium, and too little gold,
or that the electric current is too weak.
When the deposit obtained in cold baths
15 unsatisfactory in appearance, although
the quantity is sufficlent, the proper
shado may be imparted by—1. The gilt
article is steeped in a solution of pitrate
of binoxide of mercury, until it has
become white. Tt is hcated afterwards

.to volatilize the mercury, and scratche

brushed. 2. Place the article into con-
centrated sulphuric acid, then heat it
until abundant white fumes are disco-
gaged, throw it, still hot, into a weak
pickle of sulphuric acid. ln this case,
the acid has destroyed the organic im-
purities which mny cxist jo the deposit,
and reduces the subsalts of gold to the
wetallic state, 3. Smear the article
witly a thick paste of water and pows
dered borax, or with biphosphate of
lime of tho consistency of honey, and
heat until igoeous fusion takes place.
Then put the article into diluted sul-
phuric acid, which dissolves the borax
or the biphosphate, and leaves the gold
with its patural*biight Justre.  When,
after scratch-brusluag small gilt arti-
cles, their colour is not cntirely satis-
factory, it may be Improved by plung-
ing the articles again iute the bath bLut
for an iostaut, asd then immediately
into bLoiling water. For gilding Ger-
man silver, the solutioa should Le
worked at rather a low temyperature,
and with a less surfice of anode. The
solution should be just so weak in pre-
cious mctal, that the Germoan silver will
not precipitate the gold without the aid
of the battery; otherwise the deposit
will take place so rapidly that the gold
will peel off when being burnished or
seratch-Lrushed.

Gold Ltectroplating in Jlot Daths is
more regular, more rapidly obtained,
and possesses a deeper shade, than that
Ly cold baths. 1. Crystallized phos-
pimtc of soda, 21 oz.; bisulphite of .
soda, 34 oz.; pure cyanide of potassium,
4 oz.; pure gold, transformed into chlo-
ride, § oz. 4 distilled water, 2} gallous,
This s satisfactory for electrogilding
silver, bronze, and other alloys 1ich in
copper.  For gilding wrought and cast
iron and steel directly, without a pre-
vious coat of copper, the bath is modi-
fied as follows ; — Distilled water, 2}
gallons; phosphate of soda, 17§ oz.;
Lisulphate of soda, 4} oz. ; pure cyanide
of potassium } oz.; gold transformed
into chloride, § oz. The proportion of
gold indicated Ts that of tho metal em-
ployed, and it is not pecessary to mind
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the weight of the chloride, if the proper
amount of gold js dissolved in aqua
regia. Ten parts of metallic gold cor-
responds to about 18 parts of neutral
chloride, or to 23 or 22 parts of acid
chloride such as is usyally sold. Stecl
articles, after cleansing by alkalies,
must be passed rapidly through a ver
ailuted solution of hydrochloric acid,
wiped, aud dipped into a very hot bath
with an iotense galvaaic current at the
tegioping, which is gradually dimi-
pished by partly withdrawing the pla-
tioum anode. Small articles of steel,
such as pems, or watch hands, are
threaded on a thin brass wire, and sepa-
rated one from the other Ly glass beads.
After cleansiog, they are put into the
Loiling Lath, rinsed, dricd, and polished
in hot aod dry saw-dust. It is pre-
ferable to give zine, tin, lead, anti-
tnony, or the alloys of these metals, a
previous coat of copper, or to begin the
gildiog in a hot gold electro-bath, nearly
worn out, nnd 1o scratch-brush the
articles carefully, The gilding is com-
pleted in a pew hot bath, with a strong
current.

Dreparation of the Gold Bath.—1. Put
four-fifths of the distilled watcer into a
]‘-orcclmn dish, or an cpamelled cast-iron
settle, heated over a charcoal stove, and
dissolve in it, Ly the aid of stirriug, the
crystallized phosphate of soda, When
this is entigely dissolved, remove the
liquor from the fire, filter if vecessary,
and allow it to cool off, 2. Place the
gold iu a glass flask, with § oz, of pure
nitric acid acd 1 oz, of pure hydro-
chloric acid. Heat slowly until the
gold has dissolved, and thea more rapidly
to cxpel the excess of acd. There
should remain a thick liquid of a black-
ish-red colour, Remove tke flask from
the fire, and by cooling the coatents
form a brown-red crystalline mass, The
cooling is important, 3. Dissolve in a
porcelaln dish, in half the remaining
water, the bisulphite of seda and the
cyanide of potassium. 4. Then dissolve
lﬁe neutral chloride of gold in the re-
maining water, and pour it slowlf',
stivring with a glass rod, into the cold
solution of phosphate of soda; add the

solution of bisulphite and of cyanide.
The whele liquor soon becomes colour-
less; the bath is then ready. 1f the
chloride of gold were thrown into the
solution of phosphate of soda while hot,
there woulI bo danger of a partlal re-
duction of the gold in the form of a
metallic powder, The hot electrogild-
ing baths for small quantities of liquor
are L'c{t in porcelaln dishes, but for
large baths wuse cname.ed cast-fron
kettles. The temperature may vary
fiom 120°to 175° Fahr, Small articles,
such as jewellery, are kept in the right
hand with the conducting wire, and
l.!ungcd and agitated in the bath. The
¢ft hand holds the apode of platinum
wire, which {3 stecped more or less in
the liquor, according to the surface of
the articles to be gilt. Large pleces
ave suspended to one or more brass rods,
and are not moved about. The gilding
is very rapid, and a suflicient thickness
is obtaioed after o few mioutes, The
shade of the gold deposit is modified by
the amount of the platinum apode dip-
sing into the liquor. If it dipsbut a
]iulc, relatively to the surface of the
articles, the gilding is pale; by immers-
ing it more the shade will become decper
and decper, uatil it is red. The pla-
tivum apode is connected by a conduct-
ing wire to the positive pole of the bat-
tery, and the conducting wire starting
from tho megative pole, touches or sup-
ports the articles to be gilt. As a
rule, it is preferable to replace the im-
poverished baths by fresh ones, jnstead of
keeping up their streagth I;{ additions
of metal, especially for small articles,
Whea gilding large picces, maintain the
strength of the baths by successive ad-
ditions of chloride of gold, or, whatl s
better, of equal parts of gold ammonium
and pure cyanide of potassium. In this
mooner baths may be made to last &
loog time, but they are open to the in-
convenience of furnishing 4 red or green
gilding, if many articles of copper or of
silver have been gilt in them. Articles
of copper, or its alloys, should be per-
fectly cleansed, nd may be passed
through a very diluted solution of ni-
trate of binozide of mercury. Silver
o2
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requres to be heated, dipped, and per-
fectly scratch-brushed. For this metal
the gilding should be strong, 10 order to
prevent the corners and raised parts
from becoming white and bare ; and it is
agood precaution to give 1t a coat of
copper or brass, or a first gilding 10 an
old bath, 2. Phosphate of soda, 14 oz,
bisulphite of soda, 3§ oz.; bicarbonate
of potash and caustic potash, 1§ oz. of
each ; cyanide of potassium and pure
gold for peutral chloride, § oz. of cach;
distilled water, 24 gallons. All the
substances except the chloride of gold
may bo dissolved together, and filtered
if mecessary ; then the solution of chlo-
ride of gold is added. This bath is
heated at from 120° to 140 Fahr., and
produces a very fine gilding, but it re-
quires an intense electric current. It
does not suit for the direct gilding of
iron or stecl. 3. Yellow prussiate of
potash, 53 oz.; carbonate of potash,
pure, 12 oz.; hydrochlorate of ammo-
nin, 4 0z.; pure gold for neutral chle-
ride, § oz.; water, 1 gallon. Dissolve
the first three salts in hot watcer, and
filter the solutioa ; after cooling add the
gold solution, and boil for half an hour,
taking care to replaco the evaporated
water. 4, Puro cyapide of potassium,
13 oz.; pure gold, for ncutral chloride,
vz.; water, 5 pints. Dissolve the
chloride of gold in the whole of the
water, and add the cyanide, which dis-
solves and makes the liquor colourless.
This bath may be employed with Lttle
regard to temperature, and is simple in
its ingredients. Unfortunately it is not
uniform in its working, as it will ungild
ong face of the object while the other
face becomes gilt, or may produce a red
gilding at the bottom and a yellow one
at the top. These inconveniences will
partly disappear by a loog ebaliition.
Management of Hot Gold Baths.—The
baths may be more concentrated, the
quantity of water may be dimioishcd,
without changing the proportions of the
salts and of the gold. But it is prefer-
able to use diluted solutions, which de-
liver the metal in smaller quantity in a
given time, but more homogencous in
substance. The articles should be kept

1 constant agitation; there is thea no
difference of specific gravity among the
layers of the liquor, and the gildiog pos-
sesscs n uniform colour. A foil or a
wire of plativum is preferred to a so-
luble anode of gold when electrogilding

by the aid of heat, as it is pot dissolved,
and is move handy for regulating the
inteasity of the curreat, by immersing it
more or less in the liquid, Thus with
the same Lath aod battery three df-
ferent shades can be obtained; a pale
colour, with the anode dipping but
slightly ;5 a ycllow colour, when the im-
mersion is greater, and ared gold, if the
whole anode is in the liquer. la a bath
of pink gold, corposed of gold, copper,
and wlver, by nereasing ¢r diminishiag
the length of the platinwm anode in the
liquor, the deposit will kave a white,
yellow, or red shade, asthe various metals
require different degrees of intensity for
their reduction in the galvanic curreat.
In hot clectrogilding baths, and cspe-
cially with small articles, keep them in
the right haod constantly moving in the
liquid, while the left hand is employed
in changing the positicn of the platioum
anode, 50 as to suit the surface and the
nature of the articles, and obtain the
desired shade.  The hot baths may have
their strength maintained by successive
additions of chloride of gold with a
proper proportion of the other salts;
but it is preferable towear out the bath
entirely and to prepare a mew one.
When a bath is exhausted, the gilding is
red if much copper has been gilt in it
and grecn in the case of silver acticles.
It may then be used for a first coat upon
objects which are to Le finhed in a new
bath. Thus green or white golds result
from the simultancous deposit of gold
or silver in various proportions; red
gold from the alloy of copper and gold
and pink gold from the combication of
gold, silver, and copper.

Green and White Golds.—Add to one
of the above baths a solution of the
double cyanide of silver and potassium,
or a diluted solution of nitrate of silver,
until the desired shade is obtained. The
tints will vary from a leek-green to a
very pale whitish-yellow, This kind of
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giiding mixed upon the same articles
with red, yellow, or piok gold, wall pro-
duce splendid effects of contrast, espe-
vially upon chased parts, where the
green gold has a velvety lustre.

Lled Gold.—Mix in suitable propor-
tious the electro-copper bath already
deseribed with one of the baths for
clectrogilding; or use an old bath in
which a great many copper articles
have been gilt, with an iotense current
of electricity. Yellow gilding may be
made to pass to red, by heatiug it after
1t has becn covered with a paste of ace-
tate of copper, cream of tartar, acd
commoa salt.  Plunge the heated piece
iuto a weak solution of sulphuric acid,
and carefully scratch-brush afterwards.

Pk Geld or New Geld.—This kind of
cilding is the most difficult to obtain on
account of the different teudeacy of the
various tetals to galvanic decomposi-
tion. ok gilling, te be perfect, should
present at the sane time the red, yellow,
aud white shades, in such a manner that
a practised eye will distinzuish them.
Tie articles are first gilt yellow by the
pyrophosphate bath for dipping, or by
the hot electro-bath, Then, without
drying, but kecping them in fresh water,
small packages are made weighing
from 1 oz. to 2 oz. each; pass lightly
through the mercurial solution, and then
red gilt in an old and hot bath, where a
great deal of copper bas already beea
gilt, or i a new bath composed of 10
parts of hot electrogilding Lath, first
formula, and 3 1o 4 parts of the first
coppering solution, with battery. For
imparting the whitish tiut of articles
gilt by stirring and of the gold alloy for
Jewellery, the red gilding is passed
through a boiling and ncarly exbausted
bath of pyrophosphate, to which add
one-tenth, or a twentieth, or a thirtieth
of its volume of a silver bath, or simply
a fow drops of a concentrated solution
of nitrate of silver. In ecither case a
blush of silver is deposited upon the red
gilding. Tuis gilding should be scratch-
brushed or burnished, aad may be
chased, but the lustre soon disappears
on account of the proportion of copper.

To obtain the proper pink gilding, if

the first deposit is ucsatisfactory, plunge
the articles for a few seconds into a
misture of 5 parts of sulphuric acid
to 1 of nitric acid. The copper and
silver ave dissolved, and the yellow
gilding reappears, upon which tho oper-
ation may be begun anew. Besides tho
variations of colour in gilding due to
the dipping of the auodes more or less
into the bath, and to the streagth of the
electric current, moving the articles
about in the bath will at all times ca

able the operator to vary the colour o
the deposit from pale straw yellow to a
very dark ved. The temperature of the
solution likewise influences the colour of
the deposit, the colour being lightest
when the solutioa is cold, and gradually
Lecoming darker as the temperature in-
creases, .

Gilding Watch Parts. — In gildiog
small articles for watchmakers, gold is
seldom dircctly applied upon the cop-
per; there is geoerally a preliminary
operation, called graining, by which a
graioed and slichtly dead appearance is
given to the articles.

Preparation of the Silver Parts. —
Marks of the file arc obliterated by a
rubbiog upon a wet stone, and lastly
upon an oilstone. Any oil or grease is
removed by boiling the parts for a fow
mioutes in a solution mado of 100 parts
of water aod 10 of caustic seda or
potash ; rinse in clean water, which
should wet them entirely if all the oil
has been removed. The articles ave
threaded upon a brass wire; cleanse
them rapidly in the compound acids for
a bright lustre, and dry them carcfully
in white wood saw-dust. The pieces are
fastened upon the even side of a block
of cork by brass pins with flat heads.
The parts” are then thoroughly rubbed
over with a brush, cotircly free from
grease, and charged with a paste of
water aod very fine pumicc-stone powe
der.  Move the brush in circles, in
order not to rub one side more than the
other; thoroughly rinse in clean water,
and no particle of pumice-dust should
remain upoa the picces, or the cork.
Next place the cork and the picces into
a weak mercurial solution, which very
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slightly whitens the copper, composed of
—water, 2} gallons, nitrate or binozide
of mercury, y of an ounce; sulpburic
acid, $ of an ounce. The piccesare passed
quickly through the eolution, and then
rinsed, This operation gives strength to
the graining which, without it, possesses
vo adherence,

Graining Powders.—1. Silver in im-
palpable powder, 1 oz. ; cream of tartar,
finely pulverized and passed through
a silk sieve, 10 oz.; common salt,
pulverized and sifted as above, 2 lbs,
2. Silver powder, 1 oz., cream of
tartar, 4 to 5 oz.; common salt,
white and clean, 13 oz. 3. Silver
powder, 1 0z., cream of tartar, 3 oz.;
common salt, white and clean, 2 1bs.
Al! these substances should be as pure
as possible, and perfectly dry. Cream
of tartar is generally dry; common salt
often needs, before or after 1t has been

ulverized, a thorough drying ina porce-
ain or silver dish, in which it is kept
stirred with a glass rod or a silver
spoon. The mixture of the three sub-
stances must be thorough, nud efected
st a moderate and protracted heat.
The graining is the coarser the move
common salt there is in the mizture;
and it is the finer and moro condensed
as the proportion of cream of tartar is
greater, but it is then more ditlicult to
scratch-brush.

Silver Powder.—The silver powder is
obtained oy immersing cleansed copper
plates in a very diluted solution of ni-
trate of silver made with distilled
water. The more diluted the solution
13, the finer is the precipitate of silver
upon the copper, and the more ecasily it
is removed. la a glass or perceiain
vessel § of an ounce of crystallized ni-
tratg of silver are dissolved in 2} gal-
lons of distilled water, and 5 or 6 bands
of cleansed copper § of an inch wide are

laced In it. These baods should be
ong enough to allow of a portion being
above the liquid. The whole is kept in
a dark placo for 24 hours, and now and
then stirred with tho copper bands.
This motion is sufficient to loosen the
deposited silver, and present fresh cop-
per surfaces to the action of the liquor.

Whea no more silver deposits on the
copper, the operation is completed, and
there remains a blue solution of uitrate
of copper.  The silver powder is washed
by decantation, or upon a filter, until
there remains vothing of the copper
solution. It is thea carefully dricd,
avoidiag contact with hard bodies.- Nu-
remberg powder is produced by grind-
ing a mixture of honey and silver foil
upon a ground-glass plate with a muller
until the proper fineness is obtained.
The silver is scparated by dissolving
the hoaey in beiling water, and washing
the deposited metal in a filter, uatil
there is o remaining trace of honey.
The silver is then carefully dried at a
geatle heat.

Graming.— A thin paste made of onc of
theabote powders and water isspiead by
means of a spatula upon the watch parts
held upon the cork.  The cork itsell is
placed upon an carthcuwae dish, to
which a rotating movement is imparted
by the lett haod. Anoval brush with
close bristles, held in the right haad,
rubs the watch parts in every divection,
Lut always with a rotary moetion. A
new quantity of the paste is added two
or three times, and rubbed in the
maoocr indicated,  The more the brush
aond the cork are turned the rounder
becotnes the grain, which is a good qua-
lity; and the moie paste added the
larger the grain. Whean thedesired grain
13 obtaiwed, the pieces are washed and
then scrntch-brus{md. The wire brushes
emploged, which wusually come from
Nuremberg, ave made of brass wires as
fine as hair, very stifl and springy. It
is neeessary toanneal them upon an even
fire to ditlerent degrees; cue soft, or
half awnealed, for the fust operation of
uncovering the grain; one harder, for
Lringing up the lustre; aod oue very
soft, or fully apnealed, used Lefore gild-
ng for removing any marks which may
have been made by the preceding tool,
and for scratch-brushing after the gild-
ing, which, like the grainiag, must be
done by giving a rotary motion to
the tool. Decoctions of liguorice or
saponaire are employed in this opera-
tion.
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Resists.—1. 1f 1t happens that thesame
watch part is composed of copper and
stecl, this latter metal requires to be
preserved against the action of the
cleansing acids and of the graining mis-
ture, by a composition called resist.
This consists in covering the pinions and
other stecl parts with a fatty composi-
tion, which is sufficiently hard to resist
the teariog action of the bristle and
wire brushes, ard icsoluble in the alka-
lies of the gilding bath,  Yellow> was,
2 oz.; .trauslucent culophony, 3§ oz.;
extra fine red scaling-was, 14 oz im-
palpable peroside of iron or polishing
1ouge, 1 oz, Melt the colophony and
scaling-wax io a porcelain dish upou a
water bath, and afterwards aldd  the
yellow wax,  When the whole s
thoioughly fluid, gradually add the
rouge, and stir with a wouleu or glass vrod.
Witk Jraw the heat, Lut continue the stir-
ting until the mxture becomes solil,
otherwize all theoxide of iron will fall to
the bottom of the mixture. The flat
parts to receive this resist are slightly
hieated, aul then cosered with the mix-
ture, which melts and is eusily spread.
For covering steel picioas, employ a
small gouge of copper or brass fised toa
woodcu hapdle.  The metallic part of
the gouge 15 heated upoa an aleohol
lamp, ard a small quautity of yesist 13
tahen with it The compesitioa soon
meits, aed, by turning the tool around
the steel pimon, tlis becomes coated.
Use a scratch-brush with long wires, s
tiewr flesibility prevests the removal of
the composition.  When the resist is to
be removed after gilding, place the parts
in warm oil or into tepid turpentine,
then into a very hot soap-water or alxa-
hine solution, and, lastly, ioto fresh
water.  Scratch-brush and dry in warm
saw-dust of white wood. The holes of
the pinions are cleaned aud polished
with small picces of very soft white
wood, the friction of which is sufficient
to restore the primitive lustre. The
gilding of parts composed of copper and
steel requires the greatest care, as the
slightest rust destroys their future use-
fuiness. Should some gold deposit upon

the steel, it should bo removed by rub-

bing with a picce of wood and impal-
pable pumice-dust, tin putty, or rouge.
2. Again, when it is desired to obtain
gildiogs of several colours upon the
same object, vesists, geoerally ade of
some kind of varnish, are used; after
having gilt an article of a uniform 1ed
or green colour, it is covered with a fat
varuish, made drying by the additioa of
chromate of lead, at those places which
are to resist the action of the new buth.
By meaos of resists and successive baths,
several different shades caa be obtained
upon the samo object. The resist var-
pishes are applied with a brush or
peceily and should be thoroughly dried
10 a stove before placing the object into
apother solution.  These varnishes may
be coloured with various ozides or
coloured salts, in order to fucilitate
their use upoea tbose places which should
be sharply marked ; chromate of lead
und artiticial ultramarine blue are well
suited for the purpose, Resist vare
nishes are wlso used for preserving the
reverse parts of articles which have to
reccive the gildiag only on the front,
When the operation is finished, the re-
sist is easily removed by a washing,
first with esseuce of turpeatine, gaso-
lioe, Lenzine, or benzole, and then with
alcohol ; when benzole i3 used, it is
sullicicut to wash the article in boiling
water, and then to dry it in warm saw-
dust of fir-wcod, It comes out perfectly
cleaa.  This is not always the case with
rectified turpeutice, acd it may be
recessary to plunge the object iuto a
hot alkalice lye, then to rinse and dry
it ju warm saw-dust.

Gilding.—After the preparations de-
senbed, the gilding may be ctieeted by
some of the processes already mentioucd,
Hot baths must wot be employed for
those picces covered with the 1csist,
Heat % of an ounce of fioely laminated
and pure gold in order to destroy all
organic substatce, dissolve in a glass
flask with % of anounce of pure nitric
acid, and § of au ounce of pure hydro-
chloric acid, Whea the gold is dis-
solved, evaporate the excess of acids,
leaving in the flask a syrupy dark-rea
liquid; the wholc is then removed from
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the fire ahd allowed to cool. Dissolve
the chloride of gold in about 2 oz. of
distilled water, sod pour ioto a Jarge
glass vessel. Dilute with about a pint
of distilled water, and pour into the
liquor & certain excess of pure ammonia,
which precipitates the gold in the state
of a8 ycllow powder of ammoniuret of
gold, or fulminate of gold, which is a
detonating powder when dry. The pro-
portion of ammonia is sufficient, when
a new quantity of this reagent, being
added to the clear liquid above the
settled powder, does not produce any
new precipitate. Tho clear liquor is
decanted and kept among the saved
waste, Collect the settled powder upon
a small filter, previously wetted with
distilled water, there wash with dis-
tilled water until all ammoniacal smell
has disappeared. The filter and its ccn-
tents arc afterwards put ioto a glass or
porcelain vessel with a quart of distilled
water and 2 of an ounce of pure cyanide
of potassium, which rapidly destroys the
gold and passes through the filter. The

whole is filtered again, boiled for 15 to

AN
N
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inches. The articles to be gilt are suse
pended to metallic holders, connected
with the zinc pole of a battery, and of a
shape appropriate to the nature and form
of the watch parts. Oae or more plati-
num wires are used for anodes, and are
disposed in the centre or round the bath,
The battery most generally employed
is composed of three, four, fise, or six
small Danicll’s elements.  Those with
Lallonns, on accouat of their coustancy,
should be preferred.  The slower the
gold deposit, the fiver and more adhereot
it is. When the coating is sufficicat,
wash the articles in ¢lean water, and fix
again upon the cork in order to proceed
to the last scratch-brushing with a de-
coction of liquori.e, or of horse-chestout,

Gilding Thin Wires.—Gilt silver is
fine; gilt copper is half fine; and copper
ur brass alone, 13 false. At the present
time, nearly all gt wire is gilt by clec-
tricity ; the baths and the Latteries are
the same as those already mentioned, but
for the success of the operation a certua
disposition of the apparatus is required.
Upon a Lrick furaace A, Yig. 58, which

68.

20 minutes, filtered agatn, and left to
cool. The bath obtained is excellent for
gildipg the most delicate watch parts,
with an clectric current regulated to suit
the surfaces to be gilt. Several of these
baths, in various degrecs of exhaustion,
are generally kept in glass or porcelain
vessels flat-bottomed, and holding from
7 to 9 pints within a depthof 4 to 5

may be heated either with solid fue! or
gas, is a cast-iron c¢namelled kettle I,
about 3 feet long, 18 inches wide, and 4 to
7 inches deep, for holding the gold bath,
If gas is used ns fuel, the burner shoula
be ao elliptic ring with 25 or 30
Jjets attached to 1t, or the same kettle
may be used as a cold bath if desired,
the fire teiog optional. At ooe ecnd of
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the apparatus, pear the battery, are two
woodea stands C, supporting an iron rod
which passes through a certain pumber
of wooden spools carrying the wire to
be gilt. These spools turn freely upon
the rod, and the unwound wires, before
dipping ioto the bath, are pressed against
a copper or brass rod D conoccted with
the wegative, zine, pole of the battery;
thus the wires are counected with this
pole. The wires dip into”the bathto
about two-thirds of its depth, acd are
kept stretched by small grooved pulleys
E E of glass, porcelain, or ivory, roll:ng
freely upon glass or ivory axcs, which
are kept ncar the bottom by supports
screwed on the top edges of the kettle,
At the bottom of the batl, and crossinp
the wires to be gilt, are two or more
platioum wires G G, the vertical branches
of which communicate with the positive,
or carbon, pole.  These platinum anodes
must oowhere touch wires to be gilt, as
these two kinds of wire represeut the
two poles of the battery in the bath.
At the other end of the apparatus is
another series of wooden reels M, upon
which the gilt wire s wound up.
These reels are fixed to the square iren
axis which traverses them, and which is
turned by gearing, slowly enough to
ensure a good gilding to the wirc, dur-
ing its passage through the bath. After
passing through the gilding bath, the
wires are rinved anddricd by wind:ngover
two woodco rollers H Hrevolving freely
upon their axes, and plunged by means of
grooved vollers into the first trough,
filled with a weak solution of cyanide of
potassium, which clesus and Enghtens
the gilding; they then pass into the
sccond trough filled with water, which
is constaotly replaced, which removes the
salts from the wires. Thedryiog rollers
KX, covered with several layers ot ealico,
aremoved by gear in .opposite direc-
tions; the wires are thoroughly dried
in a flat tube L, kept at a dull red-
heat in the furnace L. In a kettle
of the size named, 20 wires may
be gilt at the same time. Copper
wires are geaerally previously sil-
vered and passed once through a draw-
plate, to avoid the cleansing process

before gilding. The more intcnse the
battery, or the slower the wires pass
through the bath, so will the deposit of
gold be increased; and it will be well
to weigh the boblins before and after
the operation, for which purpose the
spools for winding up and wisdiog out
should be of the same weight. This
gilding requires constant supervision,
cither for uniting the broken wires, the
severed parts of which may touch the
anodes and stop the operation; or for
regulating the intensity of the battery,
which, if too powerful, will produce a
red gilding, or, if too weak, a green
gilding. 3aths of double cyanide of gold
aud potassium are employed, cold or
slightly tepid; baths with phosphate
and bisulphite of soda are used for hot
clectrogilding, but they are concen-
trated until the proportion of water is
one-half of that iodicated. As the
platisum apodes do not make up for the
metallic Joss of the bath, it is frequently
recessary to add new portions of metal
aod salts, in the maoner already de-
senibed,  Pure gold wire is sometimes
gilt, in order to impart to it a more
uniform aad deeper shade.  After being
gilt, the wire 15 passed tbrough the
draw-plate or the rollers. By thedraw-
plate it is diminished by about one-
fourth or one-hulf of a number to
remove the duloess of the deposit, and
Lriog up the lustre. When the gilt
wire 1s tlattcoed between the rollers, its
surface is bright or dull, according to
the state of the surfuce of the rollers,
Silvering, or any other metallic electro-
deposit upou thin wires, can be etected
in a similar maooer.

Gilding with a Dead Lustre—1. By
the slow deposit of a large proportion
of gold. This gildiag is very durable,
but dull and carthy in appearance, and
is costly. 2. By acids; giving a dead
lustre to the metallic surface, before
gilding, and by the processes indicated
iu the cleansiog operaticas.  This is em-
ployed for small articles, or when gild-
ing by dipping, for bronze articles, or
large cmbossed work. 3. With frosted
silver, by depositing upon the object to
be gilt a coat of frosted silver, and then
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gilding 10 a good bath; this method is
expensive, the Dlurmshed parts are
greeaish, and tho intermediary coat of
silver is more casily blackened by sul-
phur fumes than gold. 4. By copper,
by depositing a solution of sulphate of
copper decomposed by a battery a coat
ot this metal, which possesses a piok
dead lustre. ‘The whole is rapidly passed
through the compound acids for a bright
lustre, and the mercurial solution, and
then gilt jo a good bath, When the
dead justre obtained in the bath is per-
fect, the compound acids may be dis-
peosed with, and merely place the article
in the mercurial solution before it is gilt.
‘This mode is geaerally preferred, as the
gilding s very handsome in lustre and
colour. The burnished parts will Lo
red, if vinegar or soap-water 13 usad;
and of a fine yellow colour, if the bLur-
nishing tool Lo wetted with a decoction
of flax-seed, or of marsh-mallow root. If
the gold deposit is of ivsuflicient thick-
ness, it will blacken in time, by the
oxidization of the intermediate coat of
copper. 3. Dead lustre by mercury, or
the old process of gilding by five, which
furaishes the most durable gildiog, al-
though costly.

Giding by Fire or Mercury.—Mer-
cury gilding will furnish gold with a
Lnight or a dead lustre, seratch-brushed,
ormolucd, and with different shades.
The amalgam of gold is prepared in the
manaer described in the process of gild-
mg by stirriog, only a hittle less mer-
cury is used, in order to have nn amal-
gam about as hard as wax, This amal-
gam is crystalline, and a certain crack-
ling sound is heard when the crystals
are crushed between the fingers, A
stock of amalgam is geuerally prepared
yn sdvance, and is divided into small
bdlls of pearly equal size, the value of
which is ascertaiaed from their number,
and from the total weight of gold em-

loyed. These balls are kept in water,
{:ul. should not remain too long without
being used, as the different parts do not
then present the same composition. The
amalgam is spread with the finger upon
a flat, haird stone, called the gildiog
stone; and having dipped a scratch.

brush of stout brass wiroe inte a solutivn
of nitrate of binoxide of mercury uutil
it becomes completely white, it is passed
over the amalgam, a portion of which is
carried away. The object, previously
well cleansed, is scratch-brushed in every
dircction, and the brush must be fire-
quently dipped into the mercurial solu-
tion to fucibitate the regular and even
spreading of the amalgam. This opera«
ton requires great care to obtam a
uniform coat upon the hollow and raised
parts.  Whea the back pait of a juece
does not require gilding, the flat outline,
and the back edge, should Le gilt, so
that the waked copper shall cause wo
wjury 1 the subsequent operatwons.
The article, ~*hea wuniformly covered
with the amalgan, is heated upon a
chavcoal fliewithoutdraught,which rests
upou & casteiron plate. It 15 advisable
to vmploy a gilding forge, which allows
the workmag to watch the operation
from behind a glass frame, which pro-
tects him from the mercurial vapours
The entire attention is now required for
watching the process. With tho left
haod covercd with a thick glove of
buckskin, turn the picce iy every
direction upon the fire, and, as the
mercury disappears, with the right
hand strike the articlein every divection
with a brush, the handle and the bristles
of which must be long to equahze the
gilding, and to push the remaimng
nmalgam upon those parts which appear
less charged with it.  When all the
mercury has volatilized, the gilding has
adull grecuish-yetlow colour, resembling
that of Loxwood; examine whether the
coat of gold is contivuous.  Should a
few empty places appear, add more
amalgam, and heat the whole agaio.
The next operation is scratch-brushing,
which furnishes a pale green colour, and
requires unothor heating for arriviog at
the desired shade. Thercheating should
cxpel any remainiog mercury, and pro-
duce a fine erange-yellow colour. In
case a bright lustre 13 required, submit
the object, with the aid of heat, to the
ormolu process already descrnibed. To
obtain dead lustre, the object is firmly
fized to an iron rud, by wise of the same
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metal, and smeared with a hot paste for
dead gilding, composed of saltpetre,
commou sait, and the double sulphate
of alumioa and potash. The whole is
heated upon a brisk charcoal five, with-
out draught, and moved about uatl the
mixture dries and begios to fuse, when
the article is immudiately placed io a
barrel balf filled with water. The
covering of salts dissolves, and the dead
lustre appears; this operation requires
a certain amount of practice, The
gilding must be strong to stand the
dead lustre process, especially when the
first trial is not successful, The rud
lines left by the iren wire disappeat by
plungicg the object into a wot tuo
dilutud rolution of pitric acid, or pure

- hydrochloric acid.  Meveury gilders do
not employ pure guld: what they use
1s previously alloyed with a certam por-
tien of copper or silver. With the
latter metal the gilding 1s green,  Red
glding s Gther obtaized with a duk
ormolu or with the greea for aed,
already mentioncl.

Gilding with a partly Dead, partly
Bright Lustre.—1. Gild those paits
with the amalgam which are jtteuded
for a dead lustre, and heat, scratch-
brush, aud rcheat to the orange-yellow
colour, Then, with the lattery, give a
sufliciertly strong gold deposit to the
whole,without rezurd tothe partsalyeady
mercury-giit; scratch - brush all the
surfaces catefully, nud sinear the electro-
gilt portioes first with a thin miature
of watcr, glue, and Spanish white, and
afterwards with a thick paste of yellow
clay. After dryiug, cover the mercury.
gilt portiors with the puste fur J.ad
gilding, and proceed as already deseribed.
The Spauish white, &c., are dissolved in
a dilute solution of hydiochloric acil.
The glued paste is to piescrve the
electro-gilt portions fiom the heat;
these are agun wire-brushed with all
the care occessary for wot scratchieg
the dead lustre. DBrushing to finish.
This method will somctimes produce
red spots on those places which have
been heated too much, or where the
coat of gold was not thick enough.
2. Gild with the amalgamn, and bring

up the dead lustre upon those portrons
which are to receive it, and preserve them
catirely with the resist varobh.  After
thorough drying, cleanse the object by
dipping it into acids, in the usual map-
ner, and gild io the electro-bath. The
resist varnish stands all these acids and
solutions. When the desired shale is
obtaiged, dissolve the warnish with
gasoline or benzioe, which, uoless there
has beea fiiction applicd, does not injure
either the shade or the velvety appear-
ance of tho dead lustre.” Wash in a
hot solution of cyanide of potassium,
then in boilicg water, and allow to dry
paturally, The resist varoish may also
be removed by allowisg the object to
yemsiin for a time in concentrated sul- *
phuric acid at 66° Baumé, which has
n action whatever upon the gilding.
In this case, washiog with cyanide 1s
unpecessary, pure water is sullicient,
Gilding with a dead lustre, whatever
process is employed, only suits those
objects which will zever be subjected to
friction.  Even the contact of the fingers
injurcs it. A new freshoess is imparted
to old dead gildings by a washing in
caustic lyc, and thea in a dilute solution
of nitric or sulphuricacid. This process
removes dirt, grease, dust, and smoke,
but will not remedy scratches. o the
latter case, the objects must be scratch-
Lrushed, and then heated with the com-
position for a dead lustre.

Gilding Zine with a Déad Lustre.—
There is po artistic' bronze, whatever
the ¢legance and delicacy of its shape,
which may ot be reproduced in zize
with an accuracy which often deceives
A practised eye. A great maay articles
kave a simple coating of brass, brovzed
afterwards to imitate similar objects of
real copper, brass, or bronze; but others
are gilt by mercury, either with a dead
lustre, scratch-brusked, or burnished.
With tin solder fill all the holes and
the sroallest defects which may exist in
the zicc object, and, at the same time,
remove all scams, burrs, aod rough
spots, Afterwards, scour the piece b{
passing it, for a few secocds only, throug
a boiling solution of 100 parts of water
and 5 or 6 parts of caustic soda; if
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left too long in this caustic lye it will
spoil the polish of the zine, which dis-
solves. After this scouring the object
i3 rinsed in fresh water. It is then
steeped for half a minute in a pickle
composed of 1 part of sulphuric ncid, and
10 parts of water, and lastly rinsed in
boiling water. Then place the object
in a cold or warm clectro-bath of copper

or brass, for a few moments, until it is |

covered with a thin mctallic coating,
which is deposited very uniformly if the
object has in it no tin solder, and is per-
fectly cleansed ; the deposit is black and
dull on those parts which have been
soldered, or imperfectly cleansed. In
this case, thoroughly scratch-brush the
article, and dip again into the electro-
Lath until the deposit is’ sufliciently
thick. Most gilders use a warm bath
for the first coating, scratch-brush, acd
complete the deposit in a cold bath. If
a bright gilding is desired, the article
may be rinsed in fresh water, and then
dipped into an clectrogilding bath.
Dead Lustre Gilding, equal in ap-
pearance to the best mercury gilding, is
obtained—1. With silver. An electro-
silvering bath is prepared by dissolving
i 2} gallons of water, 53 oz. of fused
nitrate of silver, and adding 9 oz. of
pure cyanide of potassium ; this at first
produces an abundant precipitate, which
soon dissolves. The filtered liquid is the
silver bath, in which is steeped the zinc
article previously coated with copper or
brass. Under the influence of a proper
electric carreat, the silver deposited is
of a handsome frosted dead lustre ap-
pearance, and perfectly white. The
object is thea rapidly and thoroughly
rinsed, and dipped into an electrogilding
bath, of which we sball give the com-
sition, ‘The dead gilding by this pro-
ess is very fine and silky, but is soon
darkened by the sulphuretted hydrogen
of the atmosphere and of gaslight,
which sulphurizes the silver through
the thin film of gold. 2. The galvano-
plastic process is both more durable and
more economical than that with silver.
Add to the necessary quaotity of water,
onc-tenth of its volume of sulphuric
acid; in this dissolve as much sulphate

of copper as it will hold at the ordinary
temperature. This solution will mark
from 20° to 24° Baume, then add enough
water to reduce its specific gravity to
16° or 18°. This galvanoplastic bath is
gencrally held in large vessels of stone-
ware, slate, wood, or gutta-percha; and
porous shells are immersed i it, filled
with a weak solution of sulphuric acid
and of amalgamatipg salts. [Plates or
cvlinders of zinc are put into these cells,
and are connected by binding screws
with one or more brass rods, which rest
upon the sides of the. trough, aond ‘sup-
port the articles which are to reccive a
dead lustre in this bath. The articles
of zinc, previvusly coated with copper
or brass, susj.ended to the rods, remain
in the solution of sulphate of copper
until they have acquired a satisfactory
dead lustre. A few seconds after the
articles have beeo placed in the bath,
withdraw and examiue them carefully ;
should the previous coat of copper or
brass be icsuflicient to resist the cor-
roding action of the acid solution of
sulphate of copper, there is produced a
muddy dark deposit, which is easily re-
moved with the finger,  Should this
occur, the object must be scratch-brushed
aad placed again in the former alkalne
baths of copper or brass, in order to
increase the deposit which protects the
zioe in the galvanoplastic bath. When
the galvanoplastic dead lustre is success-
ful, the deposit is perfectly regular, and
of a pok shade which possesses great
freshoess. When it is irregular, mavbled,
crystalline, of a vinous or firc-red colour,
and dull or earthy in appearance, these
defects are aue to the following causes;
cither the bath is in a bad state of con-
ductibility or of saturation; or the sur-
face of the zines is too large in propor-
tion to that of the objects, and therefore
too much electricity is given outy or
the previous electro-deposits of copper
or brass were 1nsafficicnt or inferior in
quality. The remedy for either of these
inconvenicnces is casily found out, and
oaly requires a little carve and attention.
The galvapoplastic dexd lustre being
satisfactory, two prelimipary operations
are needed to ensure the success of the
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gilding. They consist 12 rapidly passing
the object, after rinsing, through a solu-
tion made of water, 24 galls.; pitrate
of linoxide of mercury, 4 of an oz.;
sulphuric acid, 3 of an oz.; then, after
nnsing, place 1t in apother solution
composed of water, 2} galls.; cyanide
of potassium, 14 oz.; mtrate of silver,
3% 0z, The object acquires a slightly
white tinge in this liquor, and 1s again
mosed in fresh water, before beiog put
into the following gildicg bath ;—Lhs-
tiked water, 2} galls; phosphate of soda,
2l oz.; bisulphite of soda, 3} 0z.; cyanide
of potassium, pure, 4 of an o0z.; chlonde
of gold, ceutral, 2 of an 0z. The mode
of preparation of this bath is given in
the recaipt for ket gilding bath.  This
Lath should be ncarly boihng, and
worked with an intecse galvamic cur-
rent. The asode is a platinum wire,
which, more or less immersed in the
liquor, allows of the regulation of the
amount of clectricity according to the
volume, weight, aod surface of the
object to be gilt.  This gilding vequires
an epergetic clectric action at the be-
ginning; this is obtained by steeping
the platinum wire deeply in the liquid,
to Lave the catire surfuce of the picce
covered instantapeously ; as the thick-
ness of the deposit increases, the anode
i> gradually removed from the bath
unti) it ouly dips in a little. The gild-
ing by this method has a remarkuble
freshness of tone.  DBefore using the
bath with battery, the zine articles
may be passed through & prepariog
bath; this is the same as a gold bath
for dipping. Or the gilding may be
doue in two operations. After haviog
deposited about half of the gold in-
tended for the object, remose it from
the bath, wa:b, pass agaiz through the
mercurial solution, and replace 1n the
gold bath for finishing the gilding.
After gilding, the articles are rinsed 1o
clear boiling water for n few seconds to
remove any saline matters; they are
then dried in the stove, or iz warm
saw-dust of firewood. All friction should
be carefully avoided, so as tot to scratch
the dead lustre. When parts of this
gildiog are Lurnished, their colour is

green 1f the frosted scrfacoe has been
ootained 1o the silver bath, aod red if
the galvanoplastic bath has been em-
ployed. These nconvenicaces are re-
medied by dipping the burnished article,
for a short time, into the gold tath,
this last deposit of gold must be so thin
as not sensibly to impair the brightness
of the burmished parts, Dead lustre
clectrogilding upoa zine will only suit
such objects as have no friction to bear,
and which are not often handled it is
especially useful for clocks and similar
articles, which remain under glass. The
dead lustre gilding here described can
be applicd to all metals and allogs, pro-
vided that those corredeld by the solu-
tion of sulphate of copper be previously
coated with copper or brasss these pre-
vious ccatings are always desirable, as
they prevent crystalline and irregular
deposits often formed upoa metals which
are wot corroded by the bath of sulphate
of copper. The galvanoplastic dead lustre
upou copper is much finer when the
preces have been previously covered with
copper or brass in the alkaline baths.
Faded gildings may be repovated by
dippitg them into a weak tepid solu-
tiou of cyanide of potassium, and after-
wards into very dilute nitric or sul-
phuric acid. lmperfect gildings may
be removed by inverting the poles in a
solution of cyapides, connecting the gilt
articles with the positive pole, carbon
or copper, and the pegative pole, ziuc,
with the aoode which becomes gilt.
This process 1s employed for removiog
the gold from articles of iron, steel, and
silver, which cannot be submitted to
the ungilding bath. Silver, copper, and
Lrass may also be removed by similar
processes,

Dussoleing Gold from Gilt Articles,—
Iron and stcel articles are ungilt, with-
out any injury to themsclves, by dipping
them ioto a bath of 10 parts of cyanide
of potassium and 100 parts of water
and conpecting them with the positivw
pole of a battery. A wire or foil o4
platinum is fizsed to the negative pole.
This is jnverting the position of the
poles; and in this case the gold applied
upon the iron ot steel is dissolved in the
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solution of cyanide, and partly deposited
upen the platinum anode, from which
it is removed in a regular gold lath.
Wlien there is only a film of gold upon
ron or stecl, it may be removed by the
cynnide slooe, without the aid of elec-
tricity, but this method is slow. Silver,
copper, asd their allors may also bLe
ungilt by this process; but the cyanide
dissolves, at the same time; the gold, and
vart of the other metals; it is therefore
preferablo to operate as follows ;—Ior
ungilding silver, it is heated to a cherry-
red heat, and immediately thrown into a
pickle of morc or less diluted sulphuric
acud.  The gold scales off, and falls to
the bottom in the shape of spangles.

The operation fs repeated until gold no’

longer appears upon the surface of the
silver, which is then white and frosty.
‘This process is not adapted to light and
hollow articles, for which the preceding
process is better. For copper and its
alloys, in small articles, such as false
Jewellery thinly gilt, either by Lattery
or by dipping, use the following Lath;—
1, Sulphuric acid, 10 parts; wmtric acid,
1 part; hydrochloric seid, 2 parts. The
large quantity of sulphuric acid allows
of the solution of gold, whilst it does
not sensibly attack copper or its alloys.
The sulphuric acid is put alone intoa
stoneware jar, aod the mixture of hydro-
chloric and nitric acids, kept in a stop-
pered bottle, is gradually added to it as
the operation proceeds, The same sul-
vhuric acid may last.a long time, of it
L kept well covered, nud its dissolving
action promoted by successive additivns
of nitric and hydrochloric acids. The
articles should be often withdrawn to
watch the operation, which is termi-
nated when no gold 1s seen, and when
tle copper has acquired a uniform
blackish-grey coat; or by plunging the
objects into the compound acids, they
will be perfectly cleansed when the
gold has all dissolved. 2. Saltpetre
and common salt may be substitoted
for nitric acid and hydrochloric acid;
the salts must be finely powdered, and
stirred with a glass rod. 3. For large
objects, such as clocks or chandeliers,
concentrated sulphuric acid, 66° Baumg,

is put into a glass or stoneware vessel
supporting two brass rods. One of
these rods is connected by a conducting
wire with the last carboa of a battery
of two or three Dubsen’s ioverted
elemeants, and supports the objects te
be ungilt, which arc cntirely covercd
by the sulphuric acid. The other rod
supports a copper plate facing the
olzlccl, and 13 cowpected with the last
ziuc of the Lattery. The electric fluid
traverses the sulphuric acid, and carrics
the gold from the positive to the ntgza-
tive pole; as the copper plate is ot
prepared for retaiming the gold, it fills
to the Lottom of the bath in a black
powder, whicl is easly recovered. So
loag as the sulphuric acid is concen-
trated, and even under the action of the
galvame current, it docs not seosibly
corrode the copper; and as it rapidly
abserbs the dampaoess of the atmosphere,
the vessel in which it is contained
should he kept perfectly closed, when
the ungildicg process is mot 1 active
operation; and the picees for uncilling
should be put in perfectly dry.  If it is
internded to sacrifice the gilt articles of
copper or silver, let them remain in
pure nitric acid, which dissolves all the
metals except gold, which either floats
at the surface of the liquid as a metallic
foil, or falls to the Lottom as a blackish
powder. If the liquor is diluted with
distilled water, and filtered, all the gold
will remain on the filter, and the solu-
tion will cgntain the other metals,
SiveriNa.— Whitening with Sieer
in a Pot.—This operation is still em-
ployed for whitcning smalt wares for
which durability is of sccondary impor.
tance, aud which simply require the
whiteness of silver; such arc hooks and
cyes, or buttons.  This whitening is
made as follows;—1. Dissolve a certain
quantity of pure granulated silver in
double its weight of pure pitric acid.
The solution is largely diluted with
water, and the metal is precipitated in
heavy white clods by commen salt or
hydrochloric acid. All thenitrate of sil-
ver has been decomposed when a further
addition of hydrochloric acid or common
salt to the clear supervatant liquid does
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pot produce any turbidoess. The clear
liquors are then thrown away, and the
chloride of silver obtaimed is washed
several times, to deprive it of all free
acid. If this precipitate is to be kept
some time before use, it should be re-
moved from the sunlight, which blackens
it rapidly. The chloride of silver, with
a little water, is thoroughly mixed with
at least 80 times its weight of finely
powdered bitartrate of potash, and kept
1o a stoneware pot. 2. Pure silver for
making the chloride, 1 part; powdered
cream tartar, salt, 83 parts of eachy a
few spoonfuls of the paste thrown in,
and dissolved in boiliog water contained
in a pure copper kettle. The articles are
dipped into this bath by o hook, orin a
basket of wire gauze, such ns indicated
in receipt for gildisg Ly dipping. Or
have another basin of copper, shallow
and perforated with heles, which sests
agninst the upper sides of the kettle. By
meaus of handles, this basin can be re-
moved at once with its contents.  Stir
the articles with a wooden spatulay
and at each operation add a quantity of
paste, proportioned to the surfaces to be
whitened. These baths do rot work well
when freshly made, Lut improve as they
are more used. They acquire a dark
creen tint, due to the copper which is
dissolved, and which takes the place of
the deposited silver. Varnishing, colour-
e, and cleansing may be dooe in aqua
fortis; but these cleansing methods are
inferior to those employed for gilding;
in geueral, use the worn-out acids of eil-
ders. Drighten the articles by friction
with saw-dust. The smallest particle of
iron, zinc, or tin introduced into the
whiteciog bath imparts a red colour to
the brass or copper articles in the liguor,
The iron is separated by a maguet; the
zinc isdissolved in pickles of hydrochlo-
ric orsulphuric acid, which, when cold,
do not sensibly corrode the copper arti-
cles; tin or lead must be picked out by
haad. Ifthe operation has not succeeded,
the articles are pluuged for a few seconds
1ntoa boiling solution of water, 2} galls. ;
nitrate of silver, 3} oz.; ordioary
cyanide of potassium, 21 oz, This bath
retains its strength for a lon time, and

increases the brightoess and whiteness
of the deposit. The process of silvering
by dippiog has nearly superseded this
method,

Plated Silrer is obtained by rolling to-
gether a plate of copper of the first qua-
lity, and one of silver; these are either
welded, or simply united by placing their
hot aod clean surfaces together, wetted
with a concentrated solution of nitrate
of silver. ‘The two metals are reduced
and drawn out about cqually by the pres-
sure of rolls, and loag sheets or bands of
silvered metal are thus obtained, with
which a great many articles may be ma-
nufactured. By this mode of operation,
a great quantity of material is Jost, as
the obijects have to be cut out from a sheet
cntirely silvered, and the waste retains a
large proportion of that metal; the cut
sections present parts without silver,
which must be hiddea by ledges, or by
silvering by another method. There is
also the abselute nccessity of employing
pure copper, which is more costly, less
sonorous, nnd pot so tough as its alloys;
but the greatest defect of the process is
the difference of thickness of the silver,
according to the shape of the object.
Raised surfaces are the most exposed to
friction, and it is just there that the coat
of silver is the thinnest; the conditions
are reversed with electro-silvering, and
the parts in relief receive a more abun-
daot deposit of silver, which is a satis-
factory result.  The best plated silver is
manuthctured by applying upon ao ingot
of pure copper weighing 9 parts, another
ingot of puresilver weighing 1 part, to
coat one side only; add another part of
silver, it it is intended to coat both sides.
The two are rolled together until the de=
sired thickness is obtained. The silver
of the plated metal will be bright if the
rollers are well polished, apd dull with
rough rollers. The only solder which
docs not fnjure plated silveris tin solder;
and when the objects manufactured are
required to resist 8 warm temperature,
puts and screws are employed. The
clectroplating of old wares made from
copper with a covering of silver, is often
difficult,  Supposing 1t is required to
clectroplate an ol cruct-stand, the
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bottom is separated from the wire, either
by unsoldering ot unscrewiog. Smooth by
emery cloth, or pumice-stone and water,
or by powdered bath-brick brushed over
with o hard brush. Spots of verdigris
are removed with a few drops of hydro-
chloric acid. The great difficulty con-
sists in giving a good electro-deposit upon
the edges or mounts where there muy be
some lead or lead solder; apply to such
parts, with a rather soft Lrush, a solu-
tion made by dissolving 4 oz. of mercury
in nitric acid, and adding about halfa
piot of cold water. This solution is
lightly brushed over the lead mounts
anly; the article and brush are then to
be well rinsed, and the brush avd plua
water applied in the same way. The
solution of mercury will turn the cdges
black, or dark grey, but the subsequent
brushing will render them bright again.
The frame when well rinsed is ready for
the depositing bath. If, on its first immer-
sion, any black spots appear, the frame
may be removed, again brushed over, and
fipally returned te the bath. If the
edges do not reccive the coating of silver
as readily as the other parts, the solution
may require a little more cyanide, or a
greater battery power, or an increase in
the surface of the nnode. These lead
cdges may be prepared for receiving the
silver deposit by a previous coat of cop-
per applied as follows;—The edges are
plunged into a solution of sulphate of
copper, with a little free sulphuvic acid
in it then, by touching the lead edge
with an iron wire, it is immediately
coated with a bright deposit of copper,
which Is riosed and becomes a good con-
ductor for the further electro-deposit of
silver. The coating of tin underneath
the bottom of cruet frames is very dif-
ficult to plate, usless in a solution made
expressly for it ; therefore it is prefers
nh{‘e to remove it cither with abrading
materials, or with nitric acid employed
with care. This process of depositing
copper will be found useful not only for
old plated ware, but also for many arti-
cles on which are found unruly spots of
tin solder.

Silcering with Silver Foi.—This method
1s never practised except upon objects

already manufactored, in their definite
shape; and is adapted to all kinds of
copper, bronze, or brass. It is, io cer-
tain respects, superior to plated silver;
but is very dithcult of execution, and has
less adhesion to the metal undcevneath,
After ancealing the articles, they are
thrown wlilst hot into a bath of sul-
phuric acid with a small proportion of
hydrochloric and nitric acids. They have
theo a dull and dead Justie, owing toa
maultitude of small holes, which are so
many points of attachincot for the silver
foil. The cbjects, thus prepaved, are
tightly fized upon nan iroa rod, which is
Leld in a vice.  Thneir temperature is
raised to about 300° F., by meaus of in-
candescent clmrcoal put at the proper
place, 50 as to open the poves of the
metal, which, by cooling atterwards,
will imprison the silver applied.  The
sthver fuils, takea from the Look with
small tweezers, are cut to the proper size
upon a cushion with an ivory or steel
kuife. After ench foil is deposited upon
the object, it 15 made to adhere by a
light pressure of a rag pad, and after-
wards by the friction ot a steel burpish-
ing tool. The parts of the silver foil which
do not adhere are removed with o soft
brush, Gold-beaters prepare silver foil
either with bright or dead Justre.  The
latter is made to adhere ooly by the pres-
sure of the pad, and not by the burnish-
g tool.  This dead lustre canaot com-
pare in fipeness with that obtained Ly the
battery; however, it resists handling
and the sulphur gases of the atmosphere
better.  Articles thus silvered ave only
burnished after all the sdver fuils have
Leen applied; rousd or cylindrical ob-
jects are burnished upon the lathe, other
forms by the hand; there are always
places and hoes showing the vibrations
of the burnishing tool. This method of
silvering 1s oaly employed for very large
objects, such as high chandeliers and
other church ornaweunts. Spoous and forks
may be covered with silver foil, as ful-
lows ;—First slightly silver with a dead
lustre in a silver bath by dipping, heat,
and then cover with silver foil, by the
pressure of an iron seratch-brush strik-
g vertically, forcing the silver foils
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juto the pores of the metal underneath.
Burpish by the usual method; it is im-
possible to obtain o dead lustre by this
method.

Cold Silvering by rubbing, with the
thumb, a cork, or a brush. The results
are better than those by the whitening
process, but not vwery durable; the
method is useful to repair slight defects
upon more durable silverings, and to pro-
duce mixtures of gold and silver, or  5ld,
upon slightly gilt objects, thus avoid-
ing the use of resist varnishes, Make
a paste by thoroughly grinding in a
poreelain mortar or with a muller, and,
as far as practicable, not ia the light ;—
1. Water, 3} to 5 oz.; white fused
nitrate of silver, or, prefesably, the chle-
ride, 7 oz.; biooxalate of potash, 10} oz.;
bitartrate of potash, 104 oz.; common
salt, 15 oz.; sal ammoaiae, 2% oz. 2,
Chloride of silver, 34 oz.; bitartrate of
potash, 7 oz.; common salt, 10} oz
When finely pulverized ic a porcelain
mortar, triturate it under a ruller upon
a plate of ground glass uatil there is no
graoular feeling.  Keep the paste in a
porcelain pot, or in a black glass vessel, to
preserve it from the light, which decom-
poses it rapidly.  When about to use it,
add a little water so as to form a thin
pwte, which is applied with a brush or
peacil upon the cleansed articles of cop-
per, or upon those gt by dipping, or

" even upon those gilt by the battery, pro-
vided that the coating is thia cnough to
allow the copper to decompose the silver
paste through the coat of gold; allow
the paste to dry paturally, or with the
aid of a geatle heat. The chemical re-
action is more or less complete, accord-
1eg to the thickness of the gold deposit,
and the dry paste is of a piok snade, or
entirely greeo. The salts are removed
by a thorough rinsing in cold water,
and the silver appears with a fine
frosted appearance, the brightness of
which may be increased by a few seconds’
famersion in a very diluted solution of
sulphuric acid, or of cyanide of potassium.
This silvering bears the action of the wire
brush and of the burnishing tool very
well ; and it may also be oxidized. Should
a first silvering not be found sufficiently

durable, after scratch-brushing, apply a
second or a third coat. This silvering is
not so adherieg or white on pure copper,
as upon a gilt surface. For the reflectors
of lanterns the paste is rubbed upon tke
reflector with a fine linen pad; thes,
with apother rag, a thin paste of Spanish
white, or similar substance, is spread
over the reflector and allowed to dry.
Rubbing with a finc aad clean linen rag
will restore the lustre and whiteness of
the plated silver.

For Plated Silver Reflectors—A bath
made of water, 1§ pint; pitrate of chlo-
vide of silver, 2 oz.; cyanide of potas-
sium, 10} oz. Add sufficicat Spanish
white, or levigated chalk, io fine powder,
to produce a thin paste, which is kept in
a well-closed pot, This paste is spread
by a brush or a pad of old linen, all over
the surface of the reflector, and al-
lewed almost to dry, when it is briskly
rubbed over by another clean dry rag
of old linen.

Susering by Dipping sn a Warm Dath.
—For small articles a bath is made by
dissolving in an ecnamelled cast-iron
kettle in 2 galls, of water 174 oz. of
ordinary cyaoide of potassium. Also
dissolve 5} oz. of fused nitrate of silver
in 12 pint of water contained in a glass
or porcelain vessel. The second solu-
tion is gradually poured into tho first
ome, Stir with a glassrod. The white
or greyish-white precipitate preduced
soon dissolves, and the remaiging liquor
is filtered if a perfectly clear bath 1s
desired.  When brought to the boiling-
point it will immediately silver the
cleansed copper articles plunged in it.
The objects must be quickly withdrawn.
The silvering should immediately follow
the cleansing, although the rimsiogs
after each operation should be therough
and complete. This bright and hght
silvering is adapted for set jewellery,
which canpnot be scratch-brushed with-
out flattening the clasps, and to which
a bright lustre is absolutely mecessary
as a substitute for the foil of burnished’
silver placed under the precious stones of
real jewellery. The employment of tho
solution of mitrate of binotide of mercury
is uscless, and even injurious, for this

P
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Lath, Itisuseless tokcepupthestrength
of the solution by new additions of
cyanide and silver salt; thus reiovigo-
rated, it gives results far inferior to
those of the former solution. The Lath
should, therefore, be worked out as long
as the silvering is satisfactory, and when
exhausted, put away with the waste.
With this process a battery and a so-
luble anode may be used to obtain a
more durable deposit; but the opera-
tion is mo longer a simple dipping, and
Eropcrly Lelongs to electro-silvering by

eat. A solution which, when boiling,
produces o very fine silver coat, witha
dead, or partly dead, lustre, upon
cleansed coppers, 1s made by dissolving
with tho aid of hcat, in a well-scoured
copper kettle, distilled water, 9 pints;
ferrocyanide of potassium, 21 o0z.; carbo-
nate of potash, 14 oz, When the liquid
boils add the well-washed chloride ob-
tained from 1 oz. of pure silver. This
should boil for about half an hour, and
be filtered before using; part of the
silver deposits upon the copper kettle,
and should be removed when a pew
bath is prepared. On account ot this
inconvemeace the process has been nearly
' abandoned, although the products are
remarkably fine. All the dipping silver-
ing baths, which contain a comparatively
great excess of cyanide of potassium to the
proportion of the silver salt, will silver
well copper articles perfectly cleansed,
even in the cold; whereas this property
dimiaishes in proportion to the increase
of the amount of silver in the bath, or
with the decrease of the amount of cya-
nide. For small articles, partly copfer
and partly iron, such as tgose used for
saddlery and carriage wares, a particular
process of silvering is used, The bath
is composed of ;—Water, 9 pints; caustic
pbtash, 6 oz.; bicarbonate of potash,
3% oz.; cyanmide of potassium, 2 oz.;
fused nitrate of silver, § oz. The cy-
anide, caustic potash, and bicarbonate
are dissolved in 7 pints of water in an
enamelled cast-iron kettle, then the
remaining quart of water, in which the
nitrate of silver has been separately dis-
solved, is added to the former solution.
For the silvering operation a certain

quantity of articles is cleansed, tho-
roughly rinsed, and pot into a small
enamelled Lettle. Enough of the silver
bath is poured in to cover the articles
eatirely, and the whole is brought to a
boil for a few scconds, and stirred with
a wooden spatula. When the silvering
appears satisfactory, the liquor em-
ployed is put with the saved waste; the
same liquid is never used for two batches
of articles. This process gives s some-
what durablesilveriog with a dead lustre,
of 8 greyish white, which is increased
in whiteoess and brightress by soap and
bureishing.

Sulvering by Dipping in a Cold Bath.—
As the batn is cold it is always ready
for use, and the deposit is finer and
more wvnalterable, because oaly chemi-
cally pure silver is deposited, without
any misture of subsalts, The bath is
formed of bisulphite of soda, to which
15 added nitrate of silver, until it begins
te be dissolved with difficulty., It is
therefore with adouble sulphite of soda
and silver that the cold silvering by
dipping is efiected.  Bisulphites of pot-
ash, atmmounia, and other alkalies nay
Le substituted for the bisulplite of soda,
but the latter is to be preferred, be-
cause its preparation is cheaper, more
easy, and better known.

Dreparation of Disulphite of Soda for
Cold Silvering.—Put into a tall vessel
of glass or porceluin, water, 10 piots;
crystallized carbonate of soda, 10 Ibs.
Pour a little mercury icto the bottom
of the vessel, so that the glass tube
carrying sulphurous acid gas, which has
to be placed into it, may not be stopped
by the crystals formed during the ope-
ration. Arrange an apparatus for the
production of sulphurous acid gas, and
let the washed gas pass through the
vessel holding the carborate of soda.
Part of the soda is transformed into
sulphite of soda, which dissolves, and a
part {alls to the bottom as bicarbonate,
The latter is, however, transformed into
sulphite of soda by a continuous proe
duction of sulpburons acid, and the car-
bonic acid escapes, When all has dis-
solved, continue the passage of sulphur.
ous acid uatil the liquid slightly red-
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deus blue litmus paper, aod then put
the whole aside for 24 hours. After
that time some crystals are found upon
the mercury, and the liquid above, more
or less coloured, is the bisulphite of
soda for silvering. The crystals are
scparated from the mercury, drained,
and kept for gildiog baths. They are
not suitable for silvering. The liquid
bisalpinte of soda thus prepared, should
be sturred with a glass rod, to thr.w off
the carbonic acid which may still re-
main,  The liquor should then be aguin
tricd with bLlue litmus paper. If it
turns a deep red, add a hittle cagbonate
of soda fur ncutralizing the cxcess of
sulphurous acid; if red litmus paper
becomes blue, there isitoo much alkaly,
aud more sulpburous acid gas should be
passed through the liquid, which is in
the best condition when litmus paper
becomes vielet or slightly red,  This
solution marks from 22° to 26° Baum,
aad inust not core in cootact with iron,
zice, tin, or lead,

Culd Sdverimg Bath for Dipping.—A
stoneware or glass vessel is about three
parts filled with the liquid bisulphite of
svda, a selution of mitrate of silver 1
distilled water, of medium concentya-
tion, is gradually adJed while the bath
15 coutsually stirred with a glass rod;
a white flocculent prec.pitate of sulphite
of silver is produced by stirring; this is
dissolved by the bisulphite of soda.
Tne silver solution is added so loog as
the precipitate readily disappears, anl
stopped when it becomes slow to dis-
solve. This bath 1s always ready to
work, and icstantancously produces a
magnificent silvericg upoo copper, bronze,
or brass articles which have bLeea tho-
roughly cleansed, and passed through a
weak solutjen of nitrate of binozide of
mercury, although this last operatioa is
wot absolutely mecessary.  According to
the length of time of the immersion the
bath will give, a very fine whitcniog by
silver is as cheap as any of the other
described processes. A bright silveriag,
espacially adapted for setting jewellery;
or o silvering with a dead lustre, sti)l
more durable, without electneity, and
jn the cold. The loss of silver is made

good by additions of nitrate of silver,
When the proportion of bLisulphite 1s
pot sufficient to dissolve the metallic
salt, add some bisulphite of soda to
restore the bath to its primitive state.
Silver is slowly deposited upon the sides
of the vessel; this may be dissolved in
nitric acid for future uses.

Solution of Sueer or Gold for Sileering
or Gilding without the Aid of a Batlery.—
1 oz. of nitrate of silver is dissolved in
1 quart of rain or distilled water, and a
few crystals of hyposulphite of soda are
adJed which ferm a brown precipitate
soluble in a slight excess of hyposul-
phite.  Small articles of steel, brass, or
Germao silver may be silvered by dip-
ping a sponge in the solution and rub-
bitg it over the surface of the article to
be coated. A solution of chloride of
gold may be treated in the same manner,
apd applied as deseribed. A more con-

.centrated solution of either gold or

silver may be used for coating parts of
articles which hase stripped or blistered,
by applyivg it with a camcl-hair peneil
to the part, and touching the spot at
tha same time with a thin clean strip of
ziae,

SILVER ELLCTROPLATING, — Dath.—
Water, 23 galls.; cyanide of potas-
sium, pure, 17} oz.; purs silver for
cyanide, 83 oz, The composition of
cotmercial cyanide of potassium is ex-
ceedingly irregular.  The pure, or Ne. 1,
contains from 90 to 100 per cent. of
real cyanide, and is especially employed
for gilding and silvericg baths. No. 2
contains from 60 to 70 per cent. of real
cyapvide; it is the article prepared by
Liebig’s method, and is used for electro-
baths of copper and brass. No. 3, which
marks from 53° to 60°, is for scouring
and preparing baths, aod for pheto-
graphic operatiozs. 1. Put in a por-
celan dish, Rolding a quart, pure gra-
nulated silver, 83 oz.; pure nitric aad
at 40° Baumé, 174 oz, Heat by char-
coal or gas. The dish should be sup-
ported by an iron triangle, and not in
direct contact with the fire. The acid
rapidly attacks and dissolves the silver
with an abundant prodoction of yellow
nitrons vapours, which must not be

r
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inhaled.  When the vapours have dis-
appeared, thero remains a liquid more or
Jess colourless, according to the propor-
tion of copper held by the commercial
silver, which is scldom catirely pure.
The heat 1s then increased in order to
evaporate the excess of acid, which es-
capes in white fumes. Tho material in
the dish swells up and dries, and, with
& further increasc of heat, melts like
wax. The dish is then removed from
the fire, aud being held with a cloth,
the molten mass is made to flow upon
the sides, where it soon solidifics; the
fused nitrate of silver, lunar caustic, 1s
more or less white, or grey, according
to the purity of the silver employed.
When perfectly cooled, turn the dish
upside down, and by a gentle tap on the
sides, the mass js detached. 2. Dissolve
the pitvate of silver in ten or fifteen
times its weight of distilled water; hy-
drocyanic acid poured into this solution
immediately produces an abundant white
precipitate of cyanide of silver. A sufli-
cicat quantity of prussic acid has beea
employed when, by adding o few drops
of it to the clear liquid, no precipitate
or turbidity appears. Throw the liquid
upon n filter of calico stretched on a
wooden frame, the cyanide of silver re-
mains on the cloth, the solution with
the nitric acid aad excess of prussic acid
passes through. Wash the precipitate
left upon the filter twe or three times
with pure water, 3. This cyanide of
silver is put into the vessel intended
for tho bath, and stirred with the 2}
galls. of water. The cyanide of potas-
sium is then added, dissolves it, and also
dissolves the cyanide of silver, thus
giving a solution of a double cyanide of
potassium and silver. Those who em-
pley small baths, often renovated, may
substitute for the cyanide of silver the
chloride, or the nitrate of this metal,
In the latter case, the quantity of cya-
nide of potassium should be increased.
Such baths will be prepared as follows;
—1. The pitrate of silver is prepared in
the manper indicated above, and 5} oz.
of it, nearly equal to 3% oz, of pure
silver, are dissolved in 2} galls. of
water. 2. The cranide of potassium

No. 1, about 83 oz., is then added.
Stir to facilitate the solution, filter the
liquor, to separate the iron contained in
tho cyanide. This operation may 1n
some cases be dispensed with, because
the iron rapidly falls to the bottom of
the bath,and the solution becomes himpid.
The proportioa of cyanide of potassium
employed is more than is required for
dissolving the silver, as 1} part of good
cyamd- is sulficieat for 1 part of silver;
but unless there is an cxcess of cyanide
of potassium, the liquors do not conduct
clectricity well, and the deposit of silver
is granulated aad irvegular. The silver-
ing 15 effected with a battery, and with
baths either warm or cold. The latter
method is generally adopted for articles
which require great solidity., The hot
process is used for small articles, and is
preferable for steel, iron, zine, lead, and
tin which have been previously electro-
coppered. The hot baths are generally
kept tn enamelled cast-ivon kettles, zud
the articles are either suspended, or
moved constantly about in them. The
preliminary cleansing in acids, and pas-
riog through the mercurial solutioa, nre
necessary. A somewhat eoergetic cur-
rent is needed, especially wheu the ar-
ticles are moved about, in order to ope-
rate rapidly. There is too much clec-
tricity when the articles coanceted with
the negative pole of the battery become
grey or black, and preduce many bub-
bles of gas. A platioum, large wire or
thin foil anede, is generally preferred to
the seluble anede of silver employed in
cold baths, but the solutioa s rapidly
impoverished. In hot silvering baths,
the scparate battery 1s often veplaced by
A zine wire wrapped around the articles.
The points of contact of the two metals
are black or grey, but the stain disap-
pears by plunging the object into the
liquor for a few moments, after it has
been separated from the zinc, and cares
fully scratch-brushed. Instead of sepa-
rate batteries, a simple apparatus may
be made of a glass, porcelain, or stone-
ware vessel holding the bath, and in the
centre of which is a porous jar filled
with a solution of 10 per cent. of cya-
pide of votassium or commoa salt. The
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cylinder of zinc, immersed in this porous
jar, carrics a larger circle of brass wire,
the cross diameters of which are soldered
to the zine. This brass ring projects
over the bath, and the articles, suspended
to the ring by slinging wires, hang
down into the bath. At the beginning,
the operation goes on rapidiy, and the
deposit is good ; but, after a time, the
solution of zice traverses the porous cell
and impairs the purity of the bath. An
impoverished hot bath is reinvigorated
by additions of equal parts of craaide of
potassium and silver salt. It is necessary
to replace the water in proportion as it
15 evaporated, When the silver Laths
rapidly deposit metal without the aid of
electricity, it is a proof that they are
too rich 1a cyanide, or tco poorin silver.
A deposit efiected uader such coaditions
is rarely adheriog, especially whea upon
articles previously coppered, because the
excess of cvanide dissulves the deposited
copper, avd the silver which takes its
place may be removed with the finger.
Theremedy consists 10 adding to the
bath only ecough silver salt and no
more, s0 that a piece of copper will not
become sensibly silvered in it, without
the aud of electricity.  The cold electro-
silvering baths geaerally employed for
clectioplating  such articles as table-
spoons or forks are contained in large
rectasgular woodea troughs lined with
gutta-percha, or made of riveted wrought
iron. They are sufliciently high to allow
about 4 1aches of liquid above the im-
mersed object, whose distance from the
bottomn and sides should be nearly the
same, to give aregular deposit of mnetal at
both cstremitics of the object. The up-
pet ledge of the trough carries two brass
rods all round, which do not touch ooe
another, one above the other, so that
other metallic rods, being put across,
will rest upea the higher or the lower
vod, but not both at the same time.
Each rod is commected with oac of the
poles of the battery by conducting wires,
the points of contact of which should Le
perfectly clean. The rod which supports
the articles to be silvered is connected
with the megative pole represented by
ziac in wost batteries; and the other,

supporting the anodes, 1s attached to
tho positive pole, which is carbon with
Bunsen's elements, copper for Daniell's,
and platinum with Grove's cells. A
certain number of spoons and forks fixed
to o rod, by means of copper wires, are
cleansed at the same time, and the rod
is placed upon the pegative conducting
rod of the trough. Then, facing theso
articles, hang upou the positive conduct-
ing wire of the trough another metallic
rod to which the soluble silver apode is
attached like o flag.  Next comes ap.
other series of spoons and forks, faced
by avother soluble apode, in such a
manoer that each row of spoons and
forks is between two anodes. The ar-
ticles to bo silvered all rest wpon the
cegative conducting rod, and the soluble
acodes upon the positive one.  This dis-
position 1s for obtaining an equal de-
posit upon sll the picces. The objects
require turoing upside down during the
operation, in order to preveat a thicker
deposit on tiie lower parts, as the richest
part of the solution is the densest, and
thercfore lies mear the bottom of the
trough. The deaser layers, being richer,
in mectal, deposit it more aburdantly
upon the direction which they follow,
aod form grooves which canoot be filled
by the lighter and poorer currents. It
is, therefore, advantageous to keep the
objects in constant motion. In this case
the frame supporting the articles does ot
rest upon the trough, but is suspended
above the bath, and reccives its motion
frem a small eccentric, or other motive
power. The silver deposit will adhere
stroogly, if the articles have beeu fully
amalgatnated in the solution of nitrate
of binoxide of mercury, and have re-
mained in the silver bath from 12 to 15
bours, according to the intensity of the
current. The silvering will bq the
better and finer as the intepsity of the
curreat is weaker, up 10 a ocrtain limit,
A suflicicot quaatity of silver may be
deposited in 3 or 4 Lours, but the result
is not satisfactory, acd the burnishing
is very dufEcult. When the articles have
acquired a film of silver, they are some-
times remosed from the bath and tho-
roughly scratch-brushed, cleansed ia
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alcohol, or, preferably, in a hot silvering
bath, thence again passed through the
mercurial solution, and finished io the
former cold electro-batb. This first
scratch-brushipg, which is cot always
necessary, obviates the tendency of cer-
tain allogs to assume a crystallive ap-
pearance, and corrects imperfections of
the cleansing process. Electro-silvering
baths do pot gewerally work so well
when freshly prepared, as when they
have lLeen used for a certain time; the
deposit is often granulated, bluish, or ycl-
lowish. It is therefore desirable to mix
a portion of old liquors with those re-
cently prepared, or mew baths may ac-
quire an artificial age by boiling them
for a few hours, or adding to them one or
two thousandths of nqua ammonia.

To prevent Ltectro-silver Plating turn-
ing Yellow by Contact with the Air.—This
chango of colour is due to the deposit,
by galvanic action, of pure silver and of
a subsalt, the subeyanide of silver, which
is rapldly decomposed and darkeoed by
tight, 1t Is therefore necessary to re-
move the subeyanide Ly one of the ful-
lowing mcthods;—1. The articles are
left immersed in the bath for some time
after the clectric current has been 1n-
terrupted, when the subcyanide of silver
is dissolvéd by the cyanide of potassium.
2. Having smeared the cbjects with a
paste of borax, they are heated in a
muflle until the salt fuses and dissolves
the subeyanide. This process anoeals
and softens the metal. 3. The poles of
tho Lattery are inverted for a few se-
conds, that is to say, the articles become
soluble anodes, and the clectric current
carrles away the subcyanide of silver in
preference to the metal; this operation
should be very short, otherwise the
silver will catirely abandon the objects
and will coat the silver sheets.

Sitrer-plating Britannia Mctal, Pecter,
and all Combinations of Lead and Tin.—
These are best placed in a solution con-
taining a good deal of free cranude, acd
the deposit should be rapid at first,
The surface of the anoede should be about
three times that required for Germao
silver and the battery power strong,
but not too intense. It is Letter not to

disturb these articles in the solution at
the beginning of the deposit, After-
wards they may be shifted for obtaining
o upiform coat. If the articles, when
they have been a short time in the
plating bath, present an urcqual sur-
face, remove them, nnd brush over again
as before; then, after well riosing, re-
turn quickly to the Lath acd allow
them, if possible, to remain without
furthe= disturbance.

Small Silver Lath for Amateurs.—The
Lath is a cylindrical stoneware, glass,
or porcelain vessel.  After cleatsing
apd amalgamation, the articles are at-
tached by clean copper wires to the cir-
cumference of a brass ricg, supported
upon the top of the apparatus Ly three
or four soldered cross wires. The ring
is connected with the negative pole of
the battery, nnd the positive pole with
a platinum anode, or a cylinder formed
of a sheet of silver rolled roucd, which
dips iuto the middle of the apparatus.
The articles must be now and then
turoed upside down, and sideways, so
that cach face of the object will Le, in
turn, directly opposite the silver anode,
nnd thus also the points of contact with
the suspending wires receive their quota
of metallic deposit.  Points, edges, cor-
ners, and all raised parts, offer a more
easy passage to the electric current, and
thercfore become more  coated  with
metal,  As the wear of tablespoons and
forks is greater oo their coavex sides,
those parts should face the silver anode
foeger than the concive portions.

Lright lustre.—Bisulphide of carboag,
in small proportion, imparts a bLright
lustre to electroplated articles. Put an
ounce of bisulphide of earbon into a pint
bottle contaizing a strong silver solu-
tion with cyanide 1a excess, The bottle
should be repeatedly shakeo, nnd the
mizture is ready for use in a few days.
A few drops of this solution may be
poured into the plating bath occasion-
ally, unotil the work appears suflicieatly
bright. The bisulphide solution, how-
ever, must be added with care, for an
cxcess 1s apt to spoil the solution. In
plating surfaces which cannot easily be
scratch-brushed, this brightening pro-
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cess 13 very serviceable. Care must be
taken never to add foo much at a
time.

Deposits on Solder—The difficulty of
obtaining regular deposits of gold or
silver over articles which have parts
soldered may be greatly obviated by
scratch-brushing those parts dry, that
is, without the usual liquid cmployed.
This reoders these refractory parts
better conducting, provided that during
the operation o impurities are left on
these spots,

Bethod by whickh the Weight of De-
posited Silver is directly ascertained.—
1. The articles are cleansed by the pro-
cesses already described, then dried in
saw-dust or otherwise,.nod weighed in a
scaie.  However mpudly this may be
doae the surface of the copper will be
slightly oxidized and tarnished ; to re-
cover their former cleanliness the ar-
ticles must be plunged into a strong
pickle of sulphuric acid, and thea into
the mercurial solution. After rinsing,
aal immersion in the bath, practical
cxperience will teach when it is nearly
time to withdraw the articles from the
solution. They will have to be weighed
several times before the intended weight
of silver has been deposited. 2, Cleanse
the articles, and put them immediately
.nto the bath, except one, which is
treated as above, and used as a test,
This picce 1s now atd then removed
from the bath to ascertan its increase
of weight, and when it has acquired its
proportion of silver it is sopposed that
the other pieces are also finished.
Strongly amalgamated articles will oot
Lecome sensibly ozidized during the dry-
g which precedes their weighing.
When the objects have been dried in
order to ascertain the proportion of de-
posited silver, they should not be re-
turned to the bath without having been
cleaned in a hot solution of cyanide of
potassium, which dissclves the grease
from the handling, and passed agaia
through the solution of mitrate of bin-
oxide of mercury, and rinsed. Alcohol
may be substituted for the hot solution
of cyanide, but the rcsults are pot so
sure, aad the expease is greater. Doth

these methods are tediots, and only give
approzimate results. 3. Remove one
dish of an ordinary pair of scales, sub-
stitute for it a metallic frame which
supports the articles to be silvered, and
communicates through the beam and the
columsa with the negative electrode of a
battery ; connect the soluble anode with
the positive pole. When the articles
are suspended to the frame, and are in
the bath, the equilibrium of the scale is
established by weights upon the other
dish; add to this a weight equal to the
silver it is desired to deposit. The ope-
ration will be finished whea the cquili-
brium of the beam is re-established.
This method is not mathematically ac-
curate, but is sufficieatly exact for all
practical purposes. An automatic ar-
raogement, by which the electric cur-
reot may be broken at the time the
articles in the bath have received a suffi.
cicnt deposit of silver, is easily arranged,
and saves timo and metal.
Anodes.—Should the anodes Lecome
black duriog the passage of the electric
current, the solution contains too little
cyamde of potassium and too: much
silver. In this case the deposit is ad-
herent, but too slow, and the bath loscs
more silver than it can gzin from the
anodes. Carefully add sufficient cya-
nide of potassium. If the anodes remain
white during the current, the proportion
of cyanide of potassium is too great, tne
deposited sllver is often without adhe-
reace, and the anodes lose more metal
than is deposited ; add silver salt until
it dissolves with dificulty. Whea in
good working order the soluble anodes
become grey during the passage of the
electricity, and white whea the circmit
is broken. The specific gravity of the
bath may vary from 5% to 15° of the
Baumé bydrometer for salts, and still
furnish good results, There is a simple
aod rapid process for ascertaming the
state of the bath, and establishing the
proper ratio between the silver and the
cyamde. About half a pint of the
liquor is put into a tall glass, and a
solution of § of an ounce of nitrate of
silver in 3 oz. of distilled water 18
poured into the furmet, drop by drop.
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If the white precipitate produced is
rapidly dissolved by stirring, the liquor
is too rich in cyanide, or too poor in
silver; should the precipitate remain
undissolved after loog stirring, the
liquor is too rich in silver and too poor
12 cyanide of potassium. When the
recipitate is dissolved but slowly, the
iquor is in the best condition.

Burnishing. — By burnishipg, the
roughoess.of an object is flatteced down
until the surface is smooth and polished,
like o looking-glass. Burnishing is an
important operation for clectro-deposits
which consist of 8 multitude of small
crystals with intervals between them,
and with facets reflecting the light in
every direction. The deposited metal is
hardened, and forced into the pores of
the underlying metal, and the durability
is thus increased to such an extent, that
with the same amount of silver a bur-
nished article will Jast twice as loog as
one which has not been so treated. The
instrumeats employed for burnishing are
made of different waterials, and must be
of great hardoess and a perfect polish.
Such are hardened cast steel, agate,
flint, and blood-stone. For metallic
electro-deposits stecl and blood-stones
are especially employed, There are
scveral qualties of blood-stone; its
grain should bo close, hard, and without
scams or veins; it should leave no white
lines oo the burnished parts, nor take off
aoy metal, and its colour should be of
an intense black-red. The steel must be
fine and close grained, and perfectly po-
lished., Should the polish of any bur-
nishing tool alter by use, it is restored
by friction upon a skin or leather ut-
tached to a wooden block, which is fixed
to the bench. The leather is covered
with polishing ronge in impalpable pow-
der, or, preferably, with pure alumina
obtakied by calciniog ammonia alum in
o forge fire, Venetian tripoli, rotten-
stone, tin putty, emery, or many other
hard substances fincly powdered may be
employed. The burnishing tools are of
various shapes, such as a lance, a tooth,
o kaife, a half-sphere, or o dog's tongue,
and a conosiderable stock 1s nccessary.

The burnishing is divided into two dis-

tinct operations; the first consists in
roughing, end the sccond fo finishing.
The tools for the first have a sharp
cdge, whilst for tho second operation
they have a rounded surface. The
tools for the hand or the lathe are fixed
by copper ferules inte short round
wooden handles, so that the baad is not
influenced by their weight; the tools
for the arm or thc vice are fastened to
wooden handles sufficiently long to rest
their 8lender part upon the arm or the
shoulder, the stouter lower portion is
grasped by the hand. The burnishing
tools and the objects must be frequently
wetted by certain solutions, some of
which facilitate thosliding of the snstru-
ment, or with others which have a che-
tical action upon the shade of the bur-
nished articles. Of the first are pure
water, solutiocs of soap, decoctions of
linseed, and infusions of the roots of
marsh-mallow or liquorice; thbe sccond
iocludes wine-lees, cream tartar, vine-
gar, slum in water, When burnishing
gold applied upon electro-deposits of
copper, as ja gilding with a dead lustic -
by that methed, use pure water for fear
of producing a disagrecable red shade.
A solution of green soap is sometimes
preferred by operators, although when
old it imparts ao ucpleasant tinge,
owiog to the sulphdes of the liguor.
When the burmshing is completed, the
surface is wiped longitudinally with a
soft and old calico rag. The polish ob-
tained by burnishing is called black,
whea it reflects the rays like a mirror;
and should the presence of wmercury or
a bad deposit prevent the tool from pro-
ducing a bright surface, tho object is
said to bo greasy, Articles which have
been previously polished, and which
geoerally reccive a very trifling deposit,
are not burnished, but rubbed with
chamois leatber and the lest quality
polishing-rouge. Too thick or too rapid
clectro-deposits canpot be burnished,
but must be polished by rubbing with a
leather and g mixture of oil and pow-
dered pumice-stone, tripoli, or tin putty.
Coarse powders are used at the begin-
ning, and impalpable ones at the end of
the operation. Polished silver deposits
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are more agreeable to the eye than bur-
nished ones; but the hardeming of the
Jatter renders them wmore durable,

To Dissolee Sidver from Sivered Ar-
ticles.—Cold Bath.—Yor dissolving sil-
ver in the cold the objects arc hung in
a large vessel filled with the following
misture ;—Sulphuric acid at 66 Bauing,
10 parts ; nitric acid at 40° Baumd, 1,
in which they remain for a greater
or less length of time, according to the
thickness of the coat of silver to be ais-
solved. This liquid, when it docs pot
contain water, duissolves the silver with-
out sensibly corroeding copper acd its
alloys ; therefore avoid introduciog wet
articles into 1ty and keep tho liquid per-
fectly covered when notimuse. Asfar
as practicable place the articles in the
liquid so as not to touch each other, and
in a vertical position, so that the silver
salt will {all to the bottom. In propor-
tion as the action of the liquor dimi-
nisbes, pour in small aod gradual addi-
tions of nitric acid. Dissolvingsilver in
the cold is regular and certain, but
slow, especially when the proportion of
silver is great. The other more rapid
process is then resorted to.

Hot Kath—Nearly fill-a flat paa of
enamelled cast iron with coccentrated
sulphuric acid, apd heat to a tempera-
ture of from 300° to 40u° Fahr.; at
the moment of using it, pinches of dry
powdered saltpetre aro thrown into
it; then hold the article with copper
tougs in the Liquid. The silver rapuly
disselves, and the copper or its alloys
are not scosibly corroded.  Accovdicg
to the rapidity of the solution more or
fewer pinches of saltpetre are added.
All the silver has been dissolved when,
after riosing in water and dippiog the
articles into the cleansing acids, they pre-
sent no brown or black spots, that is,
when they appear like mew metals,
These two methods are not suitable for
remnring the silver from wrought and
cast 1ron, zing, or Jead ; it is preferable
to invert the electric current in a cya-
nide bath, or to use mechasical pro-
cesses,  Old desilvering liquors become
green after use; to recover the silver
they are diluted with 4 or 5 times their

volume of water, then add hydrochlorie
acid or common salt. Tho precipitation
is complete when the settled liquor does
pot become turbid by a tew addition of
commog salt or hydrochloric acid. The
resulting chloride of silver is separated
from the liquid cither by decantation or
filtration, and is afterwards reduced to
the metallic state by one of the metheds
which will be described.

Resists and Resertes. — By reserves,
certain parts of a metallic article, which
may be already covered with an electro-
deposit oa its whole surface, are coated
with another metal. To gild the parts
in rehief of an object of which the body
is silvered, make a gold reserve, and use
a silver reserve for silveriog of certain
parts of a body already gilt. This re-
qures a little practice and care, acd a
tirm hand to make thin lines with the
hair pencil.  Thoroughly scratch-brush
and wipe the object; the parts intended
to have the primitive colour must be
covered by a brush with a resist var-
pish; dry in the air, or in a stove, or
upoa & gentlo fice until it no longer feets
sticky, Place in the bath ; the galvanic
deposit will only coat those parts un-
protected by the varpish, The tempe-
rature of the bath should be low, and
the currcut weak, for fear of having
rough lives where the deposit touches
the varoish, from the latter becoming
softened, or from bubbles which are dis-
engaged at the negative pole under the
action of a strong clectric current.
Whea the deposit is completed, remove
the resist varnish with warm essence of
turpentine, and afterwards with tepid
aleohol; gaseive or bLeozole are prefer-
able, as they rapidly dissolve 10 the cold
nearly all resinous and fatty bodies, or
the varnish may be destroyed by a brief
immersion in concentrated sulphuris
acid when cold. It often happens that
several colours and metals have to be
placed upon the same object, such as
silver with both a brnight acd a dead
lustre, aud yellow, green, red, white, or
pink golds, or platioum. Varnishes are
also employed for avoiding the deposit
of the precious metals upon those parts
waicn do oot need them,
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Resist or Reserve Varnishes.—Dissolve
in boiled linseed oil or essence of tur-
pentine, resin, or copal; these var-
nishes are not sufficiently coloured to
distinguisk the places where they have
been laid oo, mix with them therefore a
certain proportion of red-lead, chrome
vellow, or Prussian blue, which at the
satne time facilitates their drying.

OLp SILVERING.—To imitate old
artistic productions made of solid silver,
the groundwork and hollow portioas not
subject to friction are covered with a
blackish red earthy coat, the parts in
relief remain with o bright lead lustre.
Mix a thin paste of finely-powdered
plumbago with essence of turpentine, to
which a small preportion of red ochre
may be added to imitate the copper
tinge of certaiu old silverware; smear
thisall over the articles. After dryiog,
gently rub with a soft brush, and the
reliefs arc set off by cleaning with a
rag dipped §n spirits of wine. Old silver
is easily removed, and the brightness of
the metal restoved, by a hot solution of
caustic potash, eyanide of potassium, or
Lenzole. To give the old silver tinge to
small articles, such as buttons aed rings,
throw them into the above paste, rub
in a bag with & large quaatity of dry
fir-wood saw-dust until the desired shade
is obtalned.

Oxipizep SiLverR.—This is not an
oxidization, but a combination with sul.
phur or chlorine. Sulphur, soluble sul-
phides, and hydrosulphuric acid blacken
silver, and insoluble silver salts, and
particularly the chloride of silver, ra-
pidly blackens by solar light.  Add four
or five thousandths of hydrosulphate of
ammonia, or of quintisuiphido of potase
stum, to ordinary water at a tempera-
ture of 160° to 180° Fahr. When the
drticles are dipped into thls solution an
iridescent coating of silver sulphide
covers them, which after a few seconds
more in the liquid turns blue-black.
Remove, rinse, scratch-brush, and bur-
Dish when desired.  Use the solution
waen freshly prepared, or the prolonged
heat will precipitate too much sulphur,
and the deposit will be wantiog in ad-
aereace ; besides the oxidization obtained

1n frashly-prepared liquors 1s always
brighter and blacker than that produced
in old solutions, which is dull and grey.
If the coat of silver is too thin, and the
liquer too stroug, the alkaline sulphide
dissolves the silver, and the underlviog
metal appears. In this case cleanse and
silver again, aod use a weaker black-
ening solution. Orxidized parts and
gildiag may be put upon the same ar-
tic's by the following method.  After
the whole surface has been gilt, certain
portions are covered with the resist
varuish, silver the remainder. Should
the process of silvering by paste aod
cold rubbing be cmployed, the gilding
should be vm}' pale, because it is mot
preserved, ap? is deeply reddencd by
the sulphur liquor. When this incon-
venience occurs from a too concentrated
liquor, it is partly rcmedied by rapilly
washing the article in a tepid solution
of cyauide of potassium. Decp black is
thus obtained upon cleansed copper ;—
Dissolve 3 or 4 oz. of blue ashes, hy-
drocarbonate of copper, in a sutlicient
quantity of aqua ammonia, place the
cleansed copper in this solution, cold
or tepid, it will be instantancously co-
vered with a fine black deposit.  This
coat is so this that buraished articles
look like varnished black.

NierLen Siuver.—Thisisakind of in.
laid enamel work, and is obtained by the
sulphuration of certain parts of a silver
object.  But instend of being direct,
this is produced by iolyiog the silver
surface with a sulphide of the same
metal prepared beforehand.  For pre-
paring the olel, heat a certain propor-
tion of sulphur in a deep crucible; heat
a certain quantity of silver, copper, and
lead in another crucible, and when
melted pour into the fused sulphur,
which transforms these metals iuto sul-
phides ; then add a little sal ammoniac,
removo from the crucible, pulverize for
use, First crucible—flowers of sulphur,
27 oz.; sal ammoniac, 2§ 0z. Secoud
crucible, which after fusion is poured
into tho first—silver, ¢ oz.; copper,
13 oz.; lead, 23 oz. 1. After having
reduced the niel to a fine powder, mix
with o small proportion of a solutien of



WORKSHOP

BRECELPTS. 219

sal ammoriac, kollow out the engraving
upon & silver surface, and cover the
whole, hollows and reliefs, with the
composition. The article is then to be
heated in a muflle until the composition
sulders to the metal. Uncover the pat-
tern by a level polish, when the silver
will appear as over a black ground.
This method is costly, as cach article
must be engraved. 2. Focrave in relief
a steel plate, and press it against tle
sileer plate between two hard bodies.
The copy is hollow, and ready to receive
the niel. A great many coples may be
obtained from the same matrix.

Pratixey Derostts by Dipping.—
Copper and its allors only will receive n
satisfactory platinuin depos’™ ; iroo, zioc,
Jead, or tin, coated with this metal,
even after a previous coppering, give but
defective results.  The platinum depo-
sits are obtained by dipping thoroughly
cleansed copper articles an the following
selution, kept Loiling ;—Distilled water,
100 parts by weight ; caustic soda, 12
parts; platioum for neutral chloride, 1.
The depesit 1s bright, durable, and
of a dark colour, resembling ozidized
siver.

Thin Platinum Electro-deposits.—The
platinum baths for clectro-deposits will
succeed when the chloride of platinum
is dissolved in a solution of a salt with
alkalioe, neutral, or acid reaction, but
sulphites and cyanides, evco those haviag
soda for base, should be excepted.  Dis-
tilled water, 100 parts by weight ; ear-
Lonate of soda, 40 parts; platioum for
neutral chloride, 1. Temperature of
the bath, from 160°to 180° Fahr, Dis-
tilled water, 100 parts by weight ;'phos-
phate or borate of soda, 60 parts; pla.
tinum for neutral chloride, 1. Distilled
water, 100 parts by weight pyrophos-
phate of soda, or chloride or iodide of
sodium, 30 parts; platinum for dry
chloride, 1. These baths only give ex-
ceedingly thio deposits; if the coating
were allowed to Increase most of it
would be without adherence, and often
in the form of scales. The deposit is
black or steel grey.

Thick Platinum  Electro - deposits, —
Fill a glass flask with 4 of au ounce of

finely-laminated spongy or black pla-
tioum, and a misture of 5} oz. of hy-
drochloric acid, and 3% oz. of nitric acid
at 40° Baumé. Place tbe flask upon a
plece of shcet fron perforated in the
centre, so that the bottom of the flask
alone recerves the heat. After ap abun.
dant production of orange-yellow fumes,
the platinum will disappear and leave a
red liquid, which should be heated until
it becomes viscous emough to stick
against the sides of the {flask. This
latter part of the operation may be
effocted in 8 porcelain dish, the shallow
form of which aids ia the evaporation of
the acids in excess.  After cooling, the
residaum is dissolved in 17} oz. of dis-
tilled water, and filtered :f necessary.
Dissolve 3% oz. of phosphate of ammonia
in 17} oz. of distilled water, and mix
the two solutions. This produces a pre-
cipitate of phosphate of ammogia and
platinum io a hquid of orange colour,
which should not be separated; pour
into it, stirring all the while, another
solution of 174 oz. of phosphate of soda
in 1§ piot of distilled water. Boil the
misture, and replace the evaporated
water, until no more ammonia s dis-
engaged, which is ascertained by the
smell; ard antil the liquor, which was
previously alkalice, begins to redden
blue litmus paper. When the yellow
liquor Lecomes colourless, it indicates
the formation of a double platinum salt,
The bath is then ready to depoesit pla-
tinum upon articles of copper or its
alloys, by the aid of heat and of an 1n-
tense electric current. Copper coated
with platioum resists nitric and sule
phuric acids to a coasiderable cxtent.
If iron, zine, lead, or tin come in contact
with the bath they will decompose it,
and the metal deposited will be black.
The dead lustre of platinum is pearls)
grey; It is very hard, nod canoot be
brightened by scratch-brushes of brass,
which render its surface yellow; pows
dered pumice -stone or iron wires
should be employed. Platinum depo-
sits may be burnished Ly an ecergetic
friction, and the lustre obtained is very
durable.  Platisum may be removed
from copper by a very long immersion



220

WORKSHOP RECEIPTS,

in the hiquors given for ungilding, but
the success is doubtful.

Niceer Derosrrs.—XNickel deposited
by the wet way is white, with a slightly
yellow tinge, having a dull pearl-grey
dead lustre; it is obtaincd by dissolving
the pitrate of nickel ia its own weight of
ammonia, snd diluting the whole with
20 or 80 times its volume of liquid bi-
sulphite of sods, marking about 24°
Baumé. This application 15 found use-
ful when articles require to be pro-
tected agmnst the oxidizing action of
damp or salt air, sulphurous gases, and
weak acids. Nickel clectrotypes stand
the wear and tcar caused by ink, and
press much better than the cidioary
copper ones. Another bath isasolution of
pitrate of nickel, without excess of acid,
precipitated by cyanide of potassium,
and the precipitate redissolved by more
cyapide. An acid solution of nickel may
be precipitated by alkalies, such as
potash, soda, or ammonia; after wash-
ing the precipitate, dissolve in cyanide
of potassium. A moderate Uattery
power and nickel anodes are employed.

Nickel Plating wethout a Hatlery.—
Into the plating vessel, which may be
of porcelain or copper, place a concea-
trated solution of zinc chloride, dilute
it with from 1 to 2 volumes of water,
and heat to boiling, If apy precipitate
separates, it is to be redissolved by add-
ing a few drops of hydrochloric acid. As
much powdered ziuc as can be taken on
the point of a kaife is thrown in, which
covers the vessel internally with a coating
of zinc. The nickel salt, for which pur-
poso cither the chloride or sulphate may
be used, is added until the liquid is dis-
tinctly green; then put in the articles to
be plated, previously thoroughly cleancd,
together with some zinc fragments.
Coatinue the boiling for fiftecn minutes,
when the coating of nickel is completed.
Well wash the articles with water, and
clean with chalk. If a thicker coating
1s desired, the operation may ble re-
peated. Wrought and cast iron, steel,
copper, brass, zinc, and lead have becn
successfully coated by this process. It
is necessary that the objects should be
eptirely covered by the plating liquid,

and that their surfaces should be
thoroughly cleaned. Salts of cobalt,
treated in the same manner, afford o
cobalt plating, which is steel grey in
colour, not so lustrous as the nickel,
and more liable to tarnish.

Z15¢ Derosrrs,—Zinc is deposited by
the wet way and by the battery. The
dead lustre colour is & grey bluish-
white, Precipitate a soluble zinc salt
Ly aminonia; this precipitate redissolved
in an excess of alkali gives a satisfac-
tory bath; any kind of zmec salt may
also be dissolved in cyanide of potassivm
or a soluble sulphite, These deposits
are cutuely different as regards the du-
rability, from the so-called galvaniziog,
wheno clea iron is plunged inte a
bath of molten zinc, and 1s thus pro-
tected against omdization for a long
time, which is not the case with electro-
deposited  zine.  For depositing upon
copper or brass, in the wet way, prepare
linely -divided  zinc, by pouring the
molten metal into a previously stiongly
heated iron mortar, and stirring uvotl
nearly cold. The powdered zinc thus
obtaned is placed 1 a porcelain vessel,
and to it is added a concentrated solu.
tios of sal ammouiac. This musture is
heated to boiling; and the copper or
brass objects to be coated with zine, but
previously well cleansed, even with an
acid, are then placed in a hquid where
they obtain a brilbantly white adhenng
layer of zne,

Inox axDp Stert DErosits.—Ironmay
be deposited by the wet way, but is vury
casily ozidized, It is obtained by de-
composing by the battery a perfectly
neutral protochloride of iron. This
tath is rapidly altered by the air, and
is transformed into sesquichloride, which
is unsuited for the purpose. The double
chloride of iron and ammonium, obtained
by the protracted boiling of a solution
of sa] ammoniac upon ircn filings, pro-
duces a very thin deposit of iron, very
difficult to oxidize, which 15 employed
for hardeping the surface of engraved
plates or of ordinary electrotypes,
Double sulphates of iron and ammonia,
or of iron and potash, and double
chlorides of the sume bases, have Leen
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successfully used for electro-deposits of
iron.

ANToMONY DErosts.—This has all
the brightness of polished cast iron. Its
dead lustro is a slate grey, and it may
be easily scratch-brushed and polished; it
resembles black platioum, and may take
its place in many cases. Boil for an hour,
in a porcclain dish or caamelled cast.
iron vessel ;—Water, 23 galls.; carboa-
ate of soda, 70 oz.; finely-powda :d
sulphide of aotimony, 17} oz. Filter
the bLoiling solution through paper or
fine cloth; by cooling 1t deposits a red-
dish-yellow powder of oxysulphide of
antimony. Beil this powder again in
the same liquor, and the new solution is
the antimony bath. It i pecessary to
use the bath coastantly boiling. For
the anode, use either a plate of antimony
or a platipum wire.

Leap Drrosimy are ootained by the
plumbite of potash or soda, which is
prepared by the protracted boiling of
§ of aa ounce of protoxide of lead in
3% oz. of caustic potash or seda, dis-
solved in 2} galls. of distilled water,

Coloured” Liectro-Chromic  Rings.—
After tho plumbite of soda bLath has
cooled off, the metallic or metallized
article, connected with the positive peole,
is dipped into it. Thea the platigum
wire, ccmmunicating with the negative
pole, is gradually introduced into the
liquor without touching the article,
which is immediately coloured in vari-
ous shades; too much ioteasity in the
current will hide all the various tinges
under o uniform dark brown cuat.
When an article is unsatisfactory in its
colouration, dip it rapidly iote aqua-
fortis, to dissolve the oxide of lead, and
restore the metallic surface toits primi-
tive state. This process may be used for
the decoration of stopeware and porce-
lain previously coated with platinum.

Repucrion oF OLb BaTHS.—Eztrac-
tion of Gold.—All the liquids which
contain gold, except those in which
there is o cyanide, are strongly acidu-
lated by sulphuric or hydrochloric acids,
upless they are already acid, and then
largely diluted with water. Precipitate
the precious metal by a solation of sul-

phate of protoside of iron, copperas, and,
aflter a few hours standing, it is ascer-
tained that the liquor does not contain
any more gold when a new addition of
sulphate of iron does not produce any
turbidity, The precipitated gold is in*
the form of a red or black powder; collect
upon a filter, wash, and dry in an iron
pan, witk weights equal to its own, of
borax, saltpetre, and carbonate of potash.
Gradually introduce the powder into a
refractory crucible heated to a white
heat in a good air-furnace. When all
is introduced, increase the heat and close
the furnace, so that all the metal may
full to the bottom of the crucible. After
couling, extract the button of pure gold
which remains. If it is desired to dis-
solve the powdered gold left on the
filter in aqua regia, it will bo necessary
to wash it scveral times with diluted
sulphuric acid, to remove the sulphate
of iron with which it is Impregoated.
This mode of reduction is adapted to an
impure chloride of gold, to the baths by
dipping with the bicarbonate or pyro-
phosphate of soda, and also to the ungild-
ing acids; but it is imperfect with
baths holding n cyanide, which aever
completely part with all the gold they
contain, by this process. The best man-
ner of treating the latter liquors is to
evaporate them to dryness in 8 cast-iron
kettle, and calcine the residue toa white
heat in a good crucible. A small pro-
portion of bLorax or saltpetre may be
ndded to naid the fusion, but generally
it is unpecessary. The resulting button
of gold at the bottom of the crucible is
red when saltpetre has been employed,
and green with berax; but these ditfers
ences of colour have nothing to do with
the purity of the metal. Gold may be
separated from liquors which cootain no
cyanide, by an excess of protochloride 0%
tio, which produces a precipitate easily
reduced by heat. » Sulphurous acid will
also reduce tho gold; but :n this case,
the liquor should be heated, Granu-
lated gold is obtained by running the
molten metal, in a small stream, and
from a certain height, into a large
quantity of cold water.

Ezlraction of Silver.—Liquors containe



