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The Voltaic Battery.---Precipitatlon of Me

tals. 

NntBKIl v.-(Concluded.) 

A volume might be written on the black de
posit, and the various modes of preventing it, 
but it will be snfficient to give the practic&l 
method of csrrecting it. The operator pro
vides six coils of covered copper wire, the first 
one to contain one yard, the second two, the 
third four, and so on ; taese coils are interpo
sed in the battery circuit until the battery is 
brought to a state that will enable it to make 
the work gild clear j after this point has been 
attained, any thickness of metal may be de
posited. 

The length of time required to attain a giv
en thickness of gold, will depend altogether on 
the rapidity of the battery action, and this 
must be regulated to the strength of the solu
tion, and also its temper&ture With a hot 
and very strong solution, kept briskly aceta
ted, the thickness of erdinary letter paper can 
be attained in ten minutes. 

Some metals will not receive the deposit of 
gold, or if they do receive it, the dep<>sit does 
not adhere j sucll met&ls must b� first coated 
with copper or silver before gilding. 

As the solution is deprived of gold it be
comes less dense, and rises to the surface, 
hence there is always an ascending current of 
exhausted solution around the article being 
gilded. Any projecting ledge whiqh ma.y re
tain this exhausted solution will blacken, al
though the body of the work ma.y gild clear. 
Continued agitation of the solution will go far 
to obviate this, but will not entirely prevent it. 

The fint deposit of gold has all the .polish 
of the article receiving it, but as the thickness 
of gold increaHl, the polish is lost, and ul ti
mately, if the process has been conducted very 
slowly, the surface will atta.in that beautiful 
d.ad appearance called frosted guld. 

It is well, in depositing a thick film of geld, 
to take the article sevrral times from the bath 
and brush it well with chalk, on a stift' brush j 
this removes the incipient roughneSt!, and caus
es the gold to be deposited very evenly j this 
should invariably be done after the least ap
pearance of the black deposit. 

The solution used in gilding may work very 
handeomely when new, but in a few days, if 
exposed to the air, it .will become deteriorated, 
and ultimately, U continued exposed to the 
air, it will not work at &11. When the deteri
oration has gone so far &s to be troublesome, 
the solution m&y be washed � follows :-add 
dilute sulphuric acid until the brown deposit 
of cyanide of gold ceases to appear, then wash 
well the precipitate and re-dissolve in cyanide 
of potassium j this will generally restore the 
solution to ite pristine qualities. 

The solution, when not in uRe, shou"l be 
kept in a well corked bottle. 

As the cyanide of potassium, when dissol
ved in water, forms prussic acid, which is the 
most fatal of all poisons, too much care in 
keeping the gilding solution. from the reach of 
children, &nd others unacquainted with its na
ture, cannot be used j this substance is not 
only poison when taken internally, but by 
merely handling the articles when taken from 
the bath, the fingers sometimes become badly 
ulcerated. There is no necessity to get the so
lution en the hands j there should always be 
a vessel of water to rinse the article as soon 
as taken out. When the amount of solution 
thus transferred to this vessel becomes of va
lue, the cyanide of gold, or other metal, may 
be recovered by addIng sulphuric acid, and af
ter collecting the precipitate, it may again be 
reatored to the bath. 

New Jersey Election. and Railroad Monopoly. 

The democracy have carried everything in 
the recent elections in New Jersey, and the 
old whig monopolists have been entirely defeat
ed throughout the State. It is now expected 
that a great and successful effort will be made 
in the next Leltislature of tha.t State, b&cked 
by popular opinion, to throw off the railroad 
monopoly, or to modify itat least. We want, 
however, to see no �iolation of vested rights. 
Let justice be done to all parties, and, while 
monopoly is abolished, do not injure the just 
rightH of property. 

Srimtific ammcan. 
Booth'. Patent for the Rednction of Gold. 

[Conoluded from page 511.] 

After steppillg off the steli.m, a sutlicient re
pose of the liquid of from one to several houn 
will allow all the metallic gold and chloride of 
silver to collect at the hottom of the vessel. 

The liquid above the precipitate is then de
canted, or drawn off by a syphon or some oth
er convenient manner, and run into a suitable 
vat, to be further treated, if considered desir
able, as will be de�cribed below. 

The precipitate may be once or tw,ice wash
ed in the same vesMel used for solution and 
precipitation, by pouring water, allowing the 
precipitate to settle, and then decanting or 
drawing off the liquid j or it may be directly 
thrown upon a filter and then washed with 
water uutil the water paRses off colorless, and 
gives a neutral test. 

The advantages of thiH mode of precipita_ 
tion are economy in the USA of the cheap ma
terial of copperas, rapidity of execution, com
plete precipitation of all the gold found in the 
solution, and in snch '" state that it will yield 
a soft and malleable gold, free from brittle
ne"s, when it is subsequently fused j the 
avoidance of all danger of loss which would 
result from drawing off or decanting a solu
�ion of the gold from the chloride of silver, or 
of tra.nsferring it to another vessel. 

By this method of precipitatitJn tho coppe
r&s or proto_sulphate of iron, is converted into 
& mixture of sesqui-sulphate and sesqui-chlo
ride of iron, which are in the liquor drawn off. 

Copperas may be ag&in obtained from the 
liquid, after being drawn off, by putting into 
it bars or scraps of metallic iron, by which the 
sesqui-oxide of iron is reduced to protoxide &nd 
then chrystallizing out the copper&&, and &dd
ing <lither the chryst&llized copperas or the con
centr&ted liquid without chrystallization,to tbe 
next solution of gold in order to precipita.te it. 

Although there is sc&rcely &l1y economy in 
re-preparing copperas chrystalized or dissolved 
from the solution, yet it may have this ad
vantage, that if the least particle gf gold or 
of chloride of silver, through carelessness in 
operation or through accident, should have 
been drawn off with the liquid, it will then be 
recovered. 

But any possible loss of gold in this way, or of 
chloride of silver in solution, may also be entire
ly obviat�d by drawing off ihe liquid in to a 
large vat, and then diluting it largely with 
water, whereby chloride of silver will precipi
ta.te, and will collect together with the gold at 
the bottom of the vessel after sufficient re
pose. 

The process of dissolving out the chloride 
of silver and other insoluble chlorides, is thus: 
-The mixed metallic gold and chloride of sil
ver are either partly waahed in the solution 
vat, or wholly washed on a filter and then 
thrown into a wooden vat lined with lead. 

Granul&ted met&llic zinc, or scraps of iron, 
to the &mount of &bout one-third of the qu&n
tity ohil ver, and other metals .forming insolu
ble chlorides originally in the gold, is then 
thrown into the lead-vat, and water and sul
phuric acid are added, and. the wliole is occa
sionally stirred. 

The chloride ohilver is thus reduced to me
tallic silver j the gold is net attacked, and the 
excess of zinc or iron, if any, is dis sol ved out 
by sulphuric &cid. 

If iron has been used to reduce chloride of 
silver, the solution of copperas thus obtained 
may be used to precipitate another ,olution of 
gold. 

After drawing off the solution of zinc as 
closely as convenient from the reduced silver 
and gold, the latter are thrown upon a filter 
and thoroughly washed with water until the 
w&ter ce&ses to give an acid re- action. The 
mixed metallic gold and silver are next treat
ed ill a vessel of gl&ss or stone ware, by pure 
nitric acid, which dissolved out the silver aud 
other met&ls, if present, and leaves the gold 

By drawing off the liquid &Rd filtering &nd 
washing the remaining gold, the gold is sepa
rated from silver and other metals, if preHent. 
The gold is melted in the ulual manner. The 
silver is precipitated from its solution by com
mon salt, as chloride of silver, which is redu
ced by zinc or iron and sulphuric and muriatic 
acid, as in the usual p&rting process. 

Instead of dissolving out the reduced silver 
by nitric acid, it may also be dissolved out by 
heating the mixed silver and gold with oil of 
vitriol, in cast iron vessels. The solution of 
lilver is precipitated by common salt or me
tallic copper, according to usual known me
thods. 

Although I prefer and claim as part of my 
invention, the use of vessell made of wood for 
making solutions of alloyed gold, yet vessels 
of porcelain, stone ware, or glass, may be 
used, which may be heated by steam, in a 
a water bath, in a. sa.nd bath, or over the na
ked fire. 

Moreover, the form of the vessel m&y be va
ried, it might be made square, oval or round j 
it :nay be shallow or deep, but I prefer the 
form tha.t I have described. 

The solution of geld may also be effected in 
a similar ma.nner to that above described, in 
vessels of wood, a.s follows :-1 take one part 
of a.lloyed gold, about three parte of strong 
muriatic acid of commerce, and three-fourths 
of one part of nitrate of potassa, or one ha.lf 
of one part of nitrate of soda. 

I put the salt and gold, with a -little water, 
into a wooden vessel like that before dellcribed, 
and pass steam into it j I then add about one
third of the muriatic acid, still heating it, and 
a.fter that add the remaining two-thirds of the 
muriatic acid gradually until solution is effec
ted, as before. 

The precipitation of meta.llic gold, redu�
tion of chloride of lIilver and disijolving out 
the metallic silver and o ther metais, are effect
ed &s before described. 

Vessels of porcelain, stone ware or glaBs 
may also be employed in this variation of the 
process, and heated in the manner described. 
It is not necessary that the salt should be firBt 
p.ut into the vessel, for the whole of the muria
tic acid may be put in at once, and steam ap
plied until it is well heated, and then nitrate 
of potassa or of loda gradually &dded. 

The mode of dissolving the gold may be 
further varied by putting one part gold and 
one part common salt, into a vessel of wood, 
porcelain, stone ware or glass, with a little 
water, heating the whole, and then adding 
strong nitric acid gr&dually until two &nd 
'" half parts of nitric acid have been added. 
The subsequent precipitation of metallic gold, 
reduction of chloride of silver, solution and 
separation of metallic silver, are the same as 
have been described. Another known method 
of dissolving gold may also be employed by 
the ule of a mixturd of muriatic and nitric 
acids, which process requires the use of ves
sels of porcelain, stone ware or glass. Or if 
wooden vessels are employed, muriatic a.cid 
may be first put into such vessels, heated, and 
nitric acid gradually added. 

The subsequent steps of the process are the 
same as have been described. The above pro
cesses m&y be still further varied by the use of 
chlorate of pot&ssa instead of nitr&te of sod& 
or of pot&SS&. 

The second stage of the process-the precip
itation of metallic gold in the solution, may 
also be effected by adding to the solution con
taining one p&rt of gold, one part of sugar, 
molasses or starch, and a quantity of carbona
ted or caustic potass&, seda or caustic lime 
sufficient to super-neutralize the free &cid, 
keeping the whole in a boiling state until all 
or nearly all the gold is precipitated. 

If the precipitation be not immediately 
complete, it will complete itself by standing 
for some time j the liquid is drawn off from 
the gold after settling, the precipitate is wash
ed and then treated as above described for the 
separation of gold and chlorides. 

The third stag� of the operation. mILy be so 
varied that the chloride of silver and other in
soluble chlorides, are -directly dissolved out 
from the metallic gold by any convenient sol
vent, such as hypo-sulphate of lime or of loda 
or caustic aqua. ammonia. The washed gold 
is melted aa usual. The silver is obtained 
from the solution by known methods, and if it 
contains gold they may be separated by nitric 
or eulphuric a.cid. 

Some oIthe ad v&ntages of this invention for 
refining alloyed gold are-that the largest 
quantities may be operated upon in a shorter 
time than is LOW practicable, when acids &lone 

© 1850 SCIENTIFIC AMERICAN, INC. 

are used-that this is the cheapest known me
thod of refining COld; .. the materials or che
mical &gents employed In shis invention are of 
less cost than those used in any known pl&n, 
-that the apparatus is one of eoy and eco
nomical construction. 

That the cost of previously preparing m u
riatic or nitric acid, or both, may be saved by 
the use of the salt. from which these acida are 
generated, instead of the acids themselvM. 
That the process under this invention may be 
conducted in cities and densely populated pla
ces and districts, without inconvenience or in
jury to the inhabitants j-that they will yield 
a soft and malleable gold, entirely free from 
silver and other meta.ls, which is not the case 
in the usual parting methods. That this in
vention obviates the loes of interest attendant 
upon the keeping a large amount of silver on 
hand for the purpose of refining gold as is re
quired in the usual processes j for in my in
vention the use of silver is not required. 

That by preventing the too r&pid generation 
of volatile &oid, all waste in that article is 
avoided, and the workmen are en&bled to pro
ceed in their labors without &ny injury from 
the acids. 

Beaides an these advantales, the gold when 
refined by this invention, is left in a suit
able soft state, free from all brittleness, and 
re&dy &t once for alloy for coining, which is 
frequently not the case with the known pro
ceijses. 

I do not claim the solution of gold in a mix
ture of nitric &nd muriatic acids, previously 
prepared, nor the methods of precipit&tion by 
copperas, nor by sugar and alkali, nor the re
duction of chloride of silver by zinc and acid, 
unless the solution and precipitation be made 
in the same veHsel without transfer. Small 
quantities of gold have been refined by a mix
tUle of nitric &nd muri&tic acids, but this me
thod has not been carried out on & l&rge scale, 
and ha. been deemed impracticable to any 
great extent on account of the col!t of these 
addl, the noxious furnesarising from the pro
cesll of solution and the liability to loss in oar
rying or transferring a solution of gold. 

In the usual sorting process, nitrie acid al
W&ys leaves small quantities of ilil ver &nd oth
er metals, when they have been melted with 
gold, unless a very h.rge excelS of acid is em
ployed, and in that event there would be no 
advantage in the process, as it would be too 
costly in manufacturing on a large scale. 

------��==�---

Family of Patrick Henry. 

The distinguished Virginia ora.tor, Patrick 
Henry, had five sisters, Jans Meredith, Anne 
Christian, Lucy Wood, Sus&n Madison, and 
Betsey Russell. The last mentioned lady was 
the grandmother of the Hon. W. C. Pres
ton, PreRident of the South Carolina College. 

William Henry was hiB only full brother. 
Patrick Henty's mother was Sarah Winston. 

His father was John Henry, of Aberdeen, 
Scotland. John Henry's mother W&S J &ne 
Roberteon, sister to Dr. WilliI'm Robertson, 
the Historian. 

[If the above is correct, Lord Brough&m is 
nearly related to Patrick Henry's descendants. 
Two such orators from the lame race is not to 

be found in all history. J 
===x::::: 

Emigration. 

So large is the yearly emigration from Great 
Britain to this country awl other places, that 
many will f uppose the population of that 
Kin�dom must be gradually falling off in 
numbers. Mr. Laing in his" observations on 
Europe," says that there are about 28 millions 
of inhabitants in Great Britain. That the 
regular annual incre.�e is 420,000 j whereas 
the greatest &mount of emigration I;eing in 
the famine year 1848, was only about 270,000. 
From this annual additien to an already over
crowded people, where wletchedness incre&Bee 
or elbow-room grows scarce, Mr. Laing argues 
that at some period not distant, the present 
organization of the British Government must 
come to a violent end, unless a peace&ble 
revolution shall provide ... peedier remedy. 

[The best remedy for the evils of overcrowd-
ing the British ble, is, to tHe some money 
from their well paid officials, and assist in the 
formation of colonies in their distant posses- !II. ' 

sions-not to Bend out begg&rs, but yeoman MtJ 
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