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taking care net te sdd more than will dissolve al
the silver, but rather te leave a little sîlver undis-
solved, even with the liqnid quite hot; by this
mneans, the presence of much free ýacid le svcided
and an after-lose cf cyanide cf potassium snâ
,escape of poisonous fumes cf prussioacid prevented.
Bach ounce of silver requires nearly eue and three.
quarter ounces cf strong nitrie acid te dissolve it.

The solution of nitrate of silver obtained le now
considerably diluted with dietilled water in a capa-
cicus vessel of etoneware, and there is added te it,
in portions at a turne, with etirring, a solution cf
cyanide cf potassium of moderate strength as long
as a white precipitate or cloud, which je cyauide cf
murver, le produced; this precipitate je sllowed te
subside between esch addition, snd iL le very par.
ticular that as the precipitate produced becomes
lese copions the cyanide cf potassium solution
should be added more sparingly and at longer
intervais of ime, and that on ne account shonld
thai liquid be added after it fails te, produce a
precipitate. This point requires soine care and
experience, but msy be knowu by the cyanide cf
potassium solution prcducing a transparent but
elightly brown appearance where it passes into the
white and cloudy liquid : this traneparency le
caused by iLs dieeolving the muspended fine partieles
cf eyanicle of silver;' if by accident toc mnch
cysuide cf potassium bas been sdded, a cautions
addition cf nitrate of silver solution (for which
purpose a little should be reserved) in a einilar
manner, wiil brinç it back te, the neutral or preper
point: the whole is then well stirred aud allowed
te, subside until the 8upernatant liquid le quite
clear. Bach ounce cf silver diesolved requires
nearly haif an ounce of cyauide cf potassium of
crdinary qualîty te precipitate it.

The supernatant liquid le then filtered through
a calice bag, the sedimeut put into the bag, and
the bag fiuled lyse or six imes successively with
spring water. A sinail quantity cf bydrochlorie
acid ie added te the filtered liquid te precipitate
anydissolved silver (of whicb there is always more
or es) iu tbe form, of chioride of silver: this le
allowed te subside, the clear liquid le tbrown away,
and the sediment retained on awcunt cf its silver.

Now, the wet contents of the flter are transfer-
red te a capacieug vesse], and te it is added, with
constant stirring, a Btrong solution cf cyauide cf
potassium until it is ail dissolved, a memorandum
cf how much cyanide cf potassium is used being
made, because the amount varies greatly in different
cases and le dependent upen the qualityv cf that
substance. If the cyanide of potassium la cf ordi-
nary.quality, each ounce of silver employed will
require about twe or two aud a haf ounces cf
cysuide cf potssiumn te re-issolve it; wbatever the
quantity required te re-diesolve the cysuide cf sil-
ver may be, an equal dditicual ameunt should now
be added te the mixture te constitute free cyanide,
and sufficient wster thon added te dilute the solu-
tion te the proportion cf ene ounce cf silver per
Sgallon, or any other strength that may bo dcsired:-
he solution now only requires te, b. filtered and

it le ready for use.
In ceating articles with uilver by means of this

liquid a veltaio battery le emeley.ed: the battery
varies in iLs arrangement in different establishuxents
and iu differont cases, but always centaine dilute

sulphuric acid and plates or bars of zinc. The
battery most commonly used consista of a sheet of
copper and a plate of amalgamated zinc immersed
iu a mixture of oit of vitriol and water contained
in a large stoneware jar; the zinc plate is connec-
ted by a copper wire with the articles to be. coated,
and the sheet of copper le connected by another
copper wire with a sheet of pare silver, which le
bung in the plating solution near the articles. In
tbis arrangement the electricity je generated by
the action of the acid and water upon the surface
of the zinc, and passes frein the zinc through that
liquid to the sheet cf copper, thben aiong the copper
wire te the sheet cf silver, then through the pla.
ting-liquid to the articles te be coated, and back te
the zinc plate by the other copper wire.

The electricity in passing from the surface of the
sheet of silver iipto the plating.liquid causes the

cynd f potassium te act -upon that metal and
disleit, aud at the saine turne the electricity

passing into the surface cf the articles decomposes
thé solution in contact with thoni and causes it te,
yieid up its silver te those surfaces ; sud these two
simultaneous actions are perfectly equal in amounit,
i. e., for every ounce of silver dissolved on ene Bide
an ounce cf silver la deposited on the ether, and
thus ýthe auxount cf silver in solution remains
unaltered for an indefinitely lonk period. The
only aiteration that takes place in the liquid is
that it becomes unequal in composition iu different
rarts-that portion of it about the dissolvîng-piate
becomes richer in silver and specifically beavier,

and tberefore sinks te, the bottom cf the vat, whilst
that about the articles becomes poorer in milver,
epecifically lighter, and rise te the surface; and
this inequality renders it necessary toestir the
liquid occasionally, otherwise the quality cf Lhe
metal deposited upon the articles would be different
at the upper ends te what it ie at the lower cnes.

In most eiectro-plating establishments two or
three sdob battery-cell s those described are used
for depositing silver, and iu the early period of
plating a much larger .number was used. When
several cells are employed, tbe zinc plate cf the
firet oe is cohnected by a wire 'with the copper cf
the next, and se on throughout the series, leaving
the extreme copper at ene end and the extremne
zinc of the other to be connected 'with the vat in
the manner described: hy this means there le a
course opened througbout' for the electricity te
circulate, and each additional ceil or pair of plates
imparts an additional impulse te, the electrie
current.,

Several other kinds cf voltaie batteries besides
the one described are aise extensively used in eiec-
tro-deposition; there le Smee's battery, -wbich
centaine a sheet of platinized silver instead of tbe
sheet of copper ; Grove's, whioh consiste of- amal-
gamated zinc iu dilute enîphurie acid and a sheet
cf platinumn ln strong nitrie acid, the two liquide
being kept frein mixing freely, but allowed te, ton oh
eacb other by meas cf a separating diaphragmn or
eil cf ungiazed (i. e. porous) eartbhenwnre; and
Bunsen's battery, which la similar te Grovoes;
graphite (obtained frein gas retorts) being, how-
ever, employed instead cf the sheet of plstinum.
Danièll's bsttery, whieh consiste cf aînaigsmated
zinc in dilute suiphurie aoid, and copper in a solu-
tion of suiphate cf copper, the two liquide being


