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PREFACE

THE present work had its origin in a request of the publishers
that the author would prepare a translation of the last edition
of RoseLEuR’s well-known Manipulations Hydroplastiques — a
treatise which has deservedly acquired a high reputation among
galvanoplastic operators as a reliable and useful work of reference.

An examination, however, revealed the fact that it did not, in a
number of important particulars, adequately represent the present
state of the art, especially as developed and practised in the
Uhnited States.

On this account, therefore, it was thought advisable to prepare
a treatise, which, while it should have for its basis the admirable
practical instructions of ROSELEUR, should, in addition, embrace also
all the more recent and important procésses, methods, and formulse
that have been proposed—in a word, to re-write the entire work,
so that it should properly represent the present state of the gal-
vanoplastic art.

As to how far this undertaking has been successful, the present
volume must speak for itself. It has been prepared in the “brief
intervals of leisure snatched from other and absorbing professional
occupations, and the writer is fully conscious of the fact that in
many respects it could have been made more complete. He desires
to express his indebtedness to the Meriden Britannia Company of
Meriden, Conn., the William Rogers Manufacturing Company of
.. ¥ Hartford, Conn., Messrs. Ledig & Herrlein of Philadelphia, and
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others, for courtesies extended to him in making personal examina-
tion of their processes and methods ; and to the last named espe-
cially for opportunities afforded, and assistance rendered, in experi-
mental work. He is also indebted to Prof. Edwin J. Houston, of
Philadelphia, for the revision of the proof-sheets of the chapter on
Dynamo-Electric Machines.

To facilitate reference and investigation, a copious list of patents
—American and British—relating to the subject of electro-metal-
lurgy has been carefully compiled and is given in the Appendix.
The very full index will also be appreciated by those who may
have oceasion to consult it.

W.H. W.

PHILADELPHIA, Nov. 5, 1883.
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GALVANOPLASTIC MANIPULATIONS.

HISTORICAL FACTS
RELATING TO ELECTRO-METALLURGY.

THE value of the galvanic current as an agent for
effecting the dissociation of chemical compounds was
established by Sir Humphry Davy as long ago as the
year 1808, when with its aid he succceded in proving
that soda, potash, lime, etc., were metallic oxides, and
not elementary substances, as had previously been the
universal belief.

It was not, however, until many years after this that
the decomposing power of the battery was applied to
useful purposes in the arts. It was, however, soon ob-
served that metals deposited by its agency, from their
solutions, assumed various fantastical forms, which so
closely resembled the growths of vegetation that they were
not inaptly styled galvanic trees. But these observations
might still have remained of no utility save to awaken
the interest of students of chemistry by their beauty as
philosophical experiments, had it not been for an accidental
discovery by Professors Wagner and Jacobi in the year
1830, that the metallic deposits thus obtained might be
used for plating and for copying.

The history of this interesting discovery is briefly as

follows :—
2
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ammonium, and deposited these metals on a negative pole
of mercury.*

These observations, however, were followed by no
practical results; and it remained for Prof. Jacobi, to
whom the idea of utilizing his obscrvations first occurred,
to give them practical form. This noteworthy event took
place in 1838, when he communicated to the Academy of
Sciences of St. Petersburg, a description of his discovery
of the utility of galvanic clectricity as a means of repro-
ducing objects in metals. This galvanoplastic process
was claimed to be a method of converting any line, how-
ever fine, engraved on copper, into a relief by galvanic
process, applicable to copper-plate engravings, medals,
stereotype plates, ornaments, and to making calico-printing
blocks, and patterns for paper hangings. The merit of
having been the first to apply the electro-deposition of
metals to useful purposes, and of having originated the
galvanoplastic art, appears, thercfore, to be due unques-
tionably to Jacobi. His discovery attracted at the time
such attention that the Emperor Nicholas, after satisfying
himself of its great value, gave its author the means of
making the new art the common property of the world.

In the year 1839, Mr. C. J. Jordan described (Mechan-
tc’s Magazine, June 8, 1839) a series of experiments for
the purpose of obtaining by galvanic means casts in cop-
per from various metals; in which reference is made to
Jacobi’s carlier work in this field.

Mr. T. Spencer read a paper before the Liverpool Poly-
technic Society on the « Flectrotype Process,” in the same
year in which, among other things, he describes a method

* Golding Bird, F.L.S., F.G.S., etc., ** Observations on the Elec-
tro-Chemical Influence of Long-continued Electric Currents of Low
Tension.” Philos. Transactions, 1837, p. 37.
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lead, tin, cobalt, nickel, and zinc (Encyclopedie, Roret,
Galvanoplastie, tome ii. p. 114). From this time for-
ward the galvanoplastic art made rapid progress. Ameri-
can experimentalists appear to have been among the ear-
listin the field in applying the new art to letter-press
printing, a branch of the art to which the name of elec-
trotyping is generally given. In 1842, Daniel Davis, of
Boston, made and used electrotype plates of the engra-
vings and letter-press of his Manual of Magnetism.
In the previous year, Mr. Joseph A. Adams, of New
York, is credited with having reproduced and printed an
engraving in a magazine published by James J. Mapes,
of that city; and in 1843, he electrotyped the,various
borders around the larger engravings in Harper’s Illus-
trated Bible.

From these beginnings the galvanoplastic art has devel-
oped into an industry of inestimable value to the printer,
the publisher, the engraver, the artist, and the antiqua-
rian. Its employment in reproducing copies of engra-
vings and letter-press, coins, medals, etc. is almost univer-
sal, it is even successfully employed for the reproduction,
in copper, of works of art of great size. In another
direction, also, the galvanoplastic art has originated a
great industry, the value of which, from the vast variety,
popularity, and utility of its products, it would be difficult
to over-estimate. Reference is made, in this connection,
to the electroplating of artistic and uscful articles of every
conceivable description with gold, silver, copper, bronze,
nickel, etc., to enhance their beauty and artistic value, or
to protect the underlying surfaces from the action of
destructive agencies. The developement of this branch
of the art has of late been simply enormous, and it has
placed within the reach of all classes objects of utility
and beauty of the most artistic designs, which rival in
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tastefulness and serviceability the most precious works of
art in gold and silver, which are of necessity the exclu-
sive property of the rich. }The recent great improvements
in dynamo-electric machines, which have been so far per-
fected as to have almost completely replaced the trouble-
some and expensive chemical battery for the electro-depo-
sition of metals, have given an immense impulse to the
art, and bid fair to work an important revolution in the
metallurgical arts.



PART I
THIN METALLIC DEPOSITS.

CHAPTER L
OBJECT OF THE HYDROPLASTIC ART.

THE art of depositing metals by the wet way comprises
two orders of phenomena, which, though apparently iden-
tical in their results, are nevertheless essentially different
in respect to the causes of their production. The one,
as, for example, gilding by simple immersion in a liquid
or bath prepared for the purpose, is directly the result of
the action of chemical affinities; the other, on the con-
trary, as, for instance, electro-gilding, cannot take place
without the simultaneous concurrence of chemical re-
actions,-? and of that form of energy called dyvnamic elec-
tricity, which, though only recently discovered, has become
of great practical importance.*

* Pliysicists recognize two modifications of electricity. They call

" static electricity that which, when accumulated on an insulated con-

duc?or, as, for example, in the prime conductor of an electrical machine,

or in the Leyden jar, manifests its presence, in the form of sparks, on
the approach of another conducting body.

They call, on the other hand, dynamic electricity, or current electric-
ity, that modification which manifests its effeccts with or without the
disengagement of light, as, for example, when contact is established
between the two electrodes of a galvanic battery, or when a conductor
of any description is interposed between the extremities of these
reophores. ' This subject will be more fully discussed in the chapter
on Batteries.

(93
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principally those of gold and silver, as their applications
present great variety, and are of general interest.

The following definitions may be found useful to stu-
dents of this subject :—

Electro-chemistry is that branch of the science of:
chemistry which treats of the agency of electricity in pro-
ducing chemical changes. The branch of electro-chemis-
try with which we are here specially interested is,

Electro-metallury, which deals with the deposition of
metals from their compounds held in solution, by the
agency of galvanic (or current) ‘electricity. According
to the object sought to be attained, the following subdivi-
sions are recognized :—

Electro-metallurgy proper, which relates to the extrac-
tion of metals, on the commercial scale, from solutions of
their ores or other compounds, by means of the galvanic
current, the resulting product being placed in merchant-
able form (ingots, bars, sheets, wire, etc. etc.).

Electrotyping,\by\'w?ﬁkh term is understood the repro-
duction and duplication of useful and artistic objects
(medallions, coins, statues, and other works of art), and
the reproduction and duplication of printing surfaces
(engravings, letter-press).in copper, by means of the gal-
vanic current. The resulting electro-deposited metal is
usually removed from the surface on which it has been
deposited. :

Electro-plating, which is confined to the coating of any
metallic or other conducting surface, by means of the gal-
vanic current, with an adhering deposit of another metal,
either for the purpose of enhancing the beauty and value
of the object thus treated, or to protect the underlying
surfaces from the action of corrosive agents, or for both
of these purposes.

t
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CHAPTER II
CLEANSING.

CLEANSING COPPER AND ITS ALLOYS—CLEANSING BY FIRE OR
BY ALKALIES—DIPPING—DIPPING IN OLD AQUA FORTIS—
DIPPING IN ;&QUA FORTIS AND SOOT—AQUA FORTIS FOR
BRIGHT DIPPING—BRIGHT DIPPING IN MIXED ACIDS—WHIT-
ENING BATH—MIXED ACIDS FOR A DEAD LUSTRE—DIPPING
IN NITRATE OF MERCURY. -

\ Berore undertaking to lay a thin clectro-deposit of one
metal upon another, it is absolutely necessary that the
latter should be chemically clean,jas the presence of the
slightest impurity is sufficient to prevent the adherence of
the two metals.

The operation or series of operations by which this
result is reached is called cleansing.

The mode of cleansing varies with the metals operated
upon ; the cleansing of copper and its alloys presents the
greatest difficulties, and requires to be done with the
greatest care and thoroughness. The cleansing of other
metals, such as silver, iron, lead, tin, etc., is morc a me-
chanical than a chemical operation.

We shall examine successively the preparation which
metals and their alloys should receive before they are
ready for a metallic deposit, following substantially the
mode of procedure recommended by Roseleur.
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Cleansing Copper and its Alloys.

The mode of cleansing copper, brass, bronze, mail-
lechort, oreide, similor, French gold, Mannheim gold,
British metal, German silver, and, genecrally speaking,
all alloys in which the proportion of copper predomi-
nates, is the same. It comprises six operations:—

1. Cleansing by fire or by alkalies.

Dipping.

Dipping in old aqua fortis.

Dipping in fresh aqua fortis.

Dipping in mixed acids for a bright or dead lustre.
Dipping in nitrate of mercury.*

e 0N

o o

Cleansing by Fire or by Alkalies.

The. articles for electroplating are generally soiled by
adhering greasy matters, derived during the operations of
manufacture, such as rolling, spinning, soldering, polish-
ing with' oil, etc., or simply from contact with the hands.
The foreign substances, and especially those of organic
nature, are destroyed by heating the pieces on all sides
over a gentle fire of charcoal. A muffle furnace, heated
up to a dull red heat, is to be preferred; but small articles
may be cleansed in a heated revolving cylinder.

This operation is not adapted to very delicate articles,
such as filigree and spangled work, neither to table-forks
and spoons, which must retain their sonorousness and
toughness, nor to those pieces the different parts of which
are united by solders which are fusible below the tem-
perature to which they would be subjected in reheating.
In such cases, the articles are submitted to a more or less

* Of these six operations, four only are indispensable; the third
and sixth may be dispensed with in many cases, which we shall
examine further on.
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phuric acid. ' It should be remarked that articles having
parts made of iron or zinc, should not be submitted to the
action of sulphuric acid, as such parts will be entirely
dissolved; therefore, the use of all implements, wires, or
hooks of iron, zinc, or steel must be avoided. A dipping
bath which, from previous operations, contains copper in
solution, will not suit for such articles as contain iron, tin,
tin solder, antimony, bismuth, or lead. In these cases, a
newly made dipping bath with a small proportion of acid
must be used.

The articles cleansed by alkalies must be washed
before being plunged into the dipping bath, or pickle, as
it is sometimes called ; and we cannot insist too much on
the necessity of thoroughly and rapidly rinsing in fresh’
water all the articles, both before and after each of the
operations that are to follow.

The various manipulations which we shall presently
indicate, and which complete the cleansing, should suc-
ceed each other without interruption; and the articles
should be actively moved about in the acid bath (pickle)
and also in the rinsing -water.

In order to prove the importance of these operations,
we do not hesitate to state, that, even with very inferior
electroplating solutions, good results may be arrived at if
the cleansing is perfect, while the converse is not true.

After dipping and rinsing, the various pieces are
attached to a brass wire, or simply hooked upon copper
hooks represented by Figs. 1 and 2. Small articles of
jewelry are simply suspended to a stout copper wire, as
seen in Figs. 3 and 4.

For the construction of these hooks copper is to be
preferred to brass, and for careful workers, we recom-
mend the use of hooks of glass, which are not expensive
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and not liable to be acted on by the acids. Any one can
make such hooks or supports, by bending glass rods, by

Fig. 1.

)

Fig. 2.

v———

the heat of a charcoal fire, or 6f a gas-burner, into the
shape shown in Fig. 5, which is handy for the manipula-
tions required in the cleansing vessels.

Fig. 3.

Those objects which cannot be suspended or attached
to hooks, are placed in baskets or perforated ladles of
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stoneware or porcelain (Figs. 6, 7, and 8), or what is
less economical, but sometimes absolutely necessary, into

Fig. 6.

I
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baskets of brass wire cloth (Fig. 9), having the mesh fine
or coarse, according to circumstances.

Fig. 8. Fig. 9.

Those who have frequently to cleanse very small
articles, will find it advantageous to employ a basket of
platinum wire cloth, which, although expensive in first
cost, will be found cheaper in the end, on account of its
indifference to the action of the chemical substances used
in the cleansing operations.

Dipping in Old Agqua Fortis.

The material employed for this purpose is the spent
aqua fortis (nitric acid), already weakened by previous
dippings, and of which there is always a supply on hand.
After thorough rinsing in water, the articles that have
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volume of the liquor would become heated, and the acid.
would be rapidly weakened or « spent.”

After this bath, and rapid rinsing before the acid has
time to give off reddish nitrous vapor, the picces present
a fine red color, sometimes gold-yellow or greenish-yellow,
according to the alloy employed, and one might be led to
suppose that they had becn entirely deprived of foreign
matter. It is not so, however; for, if the pieces in this
state are plunged into a gilding or silvering bath, they
become entirely black and without any metallic lustre.

If, on the other hand, we put aside without rinsing,
the pieces removed from the dipping bath, there is pro-
duced on their surfaces a greenish froth, with the evolution
of abundant nitrous vapors, which indicate the complete
decomposition of the acid which remains upon them.
When the vapors have disappeared, the pieces, even after
washing, remain black and tarnished, on account of the
formation of a basic copper salt, which is not soluble in
water.

This last mode of operating, called)blacking by aqua
fortis. is preferred by a few gilders, varnishers, and color
fixers, who find it economical to allow the production of
nitrous vapors while the pieces are draining on top of the
vessel which contains the acids.| At all events, any sub-
sequent operation is to be prefaced by rinsing in fresh water,

When small objects, such as pins, caps, cyelets, pearls,
ctc., are to be dipped, they are often put into a stoneware
pot with a small quanity of aqua fortis, and then rapidly
shaken and stirred. In this case, the acid is entirely used
up with the production of abundant vapors, and the
objects remain blackened and ready for further cleansing.

The soot in the above bath acts as a reducing agent.
The carbon and hydrogen which it contains deoxidize
a small proportion of the nitric acid, transforming it into

3
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Aqua Fortis for Bright Dipping.

Before quitting this subject, we may indicate an ex-
cellent method of restoring the brilliant lustre of metallic
surfaces that have been dulled by bad dipping, or slightly
pitted or otherwise injured by the acids used for|« strip-
ping” or removing the gold or silver from plated articles.!
For this purpose it is sufficient to allow them to remain’
for a few minutes in a bath composed of—

Old aqua fortis, nearly spent . . . .1 volume.
Hydrochloric acid . . . . . . 6 volumes.
Water . . . . . . . .2«

The pieces, when removed from it, are entirely black,
and must be thoroughly rinsed in clear water to remove
the black slime which covers them. They are then
cleansed and dipped anew.

This bath is in constant use by varnishers on metals,
and though scarcely known to electrogilders, will certainly
be found useful by them. It will be found to answer
admirably for removing the moulding sand adhering to
castings of copper and its alloys. With pieces of con-
siderable size, however, it will be necessary to prolong the
immersion for 20 or 30 minutes and sometimes much
longer, as this mixture acts very slowly on copper and its
alloys.

Acid Mixture for “Bright” Dipping.

These acids, which were rightly considered as indispen-
sables by the first gilders by simple immersion, are of two
kinds according to the object in view.

If the pieces must have a bright lustre, they are stirred
for one or two seconds in a liquid (prepared the day pre-
vious, and cold) composed of—



www.libtool.com.cn



1] ) /‘.
CLEANSING. , Pt 37

and blackens the articles before it is possible to rinse
them. To obviate this inconvenience, the above acid .
mixture should be diluted with onc-eiglith of its volume
of water. This mixture bears the name of « bitter water
for bright dipping.”” ' -

Frequently, in place of dipping the objects in. the
“bitter water,” they are put in a stoneware pot, covered
with a small quantity of the cleansing liquid, briskly
agitated, and the whole plunged into a large volume of
fresh water, as soon as the acid has acted sufficiently,
and threatens to fume. This method is not economical,
since the acid is lost, but it has the advantage that the
entire mass of the dipping liquid is not heated.

Whitening Bath.

Varnishers and the majority of gold and silver platers,
in place of frequently preparing fresh baths of the above
mixed acids for bright dipping, use in place of it a mix-
ture composed of variable proportions of—

Old aqua fortis,

Sulphuric acid,

Common salt,
and Soot,—which is called the  whitening bath. It is
prepared about as follows :—

Into a large stoneware vessel, a certain quantity of old
aqua fortis from previous dippings (“strong pickle”) is
poured, to which is added twice its volume of sulphuric
acid of 66°. "

The mixture becomes heated, and is allowed to cool off
until the next day. The nitrate of copper contained in the
old aqua fortis is converted into sulphate of copper, which
is much less soluble, and which in cooling crystallizes upon
the sides of the vessel. The liquid portion is decanted
into another vessel, and then about two or three per cent.
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earthy appearance which is disagreeable to the eye. This
objectionable dulness may be cleared up without causing
the «“dead” luster to disappear, by passing the pieces
rapidly through the acid mixture for bright dipping pre-
viously described, followed by an immediate rinsing. If
they are permitted to remain too long in the bright lustre
liquid, the dead lustre will disappear, and the operation
must be begun anew.

If the bath for bright dipping be not conveniently at
hand, it will suffice to rapidly pass the objects again, after
rinsing, through the bath for dead dipping, which will
clear up the dull appearance caused by their first immer-
sion in the same bath.

The acid mixture for bright dipping may, after a long
use, be employed, to a certain extent, for a dead lustre
bath. The mode of operation remains the same.

A few varnishers employ a hot bath for dead lustre,
prepared as follows :—

Old aqua fortis . . . . . 4 to 5 volumes.
Sulphburic acid . . . . . 1 volume.
Sulphate of zine . . . . . 81010 per cent.

The last substance being gradually added when needed
for increasing the deadness of the lustre.

'The lustre thus obtained at first appears dull, ochreous,
and yellowish; but after a thorough rinsing, a passage
through the same bath for one or two seconds, and a final
rinsing, it becomes clear enough.

The proportions which we have indicated for this bath
need not be rigorously adhered to. They may be made
to vary with the fancy and the habits of the operator,
and will depend somewhat on the degree of encrgy of
the old aqua fortis employed,
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It may be laid down as a rule that the behavior of the
articles in the ‘quicking” solution is the test of the
thoroughness of the preceding cleansing operations. If
the cleansing has been properly done, the articles will
come out of the « quicking” solution perfectly white and
bright like silver. Where the cleansing has not been
thorough, on the contrary, they will come out blackened
or colored of various shades and generally without metal-
lic lustre. :

‘When the « quicking” solution becomes exhausted by
use, it may be revived by the addition of a few drops of

pernitrate of mercury ;) but it is more prudent to discard

it and prepare a fresh solution.

‘We cannot insist too strongly on the necessity, especially
when gilding or silvering by dipping, of allowing no
intervals between the various operations of cleansing,
which, excepting the time necessary for cleansing by fire
or by alkalies, ought to take place in less time than is
needed to read the following résumé :—

1. Cleansing by fire or by alkalies.

2. Dipping and rinsing in water.

3. Dipping in old aqua fortis and rinsing.

4. Dipping in strong aqua fortis and rinsing.

5. Dipping in the liquid for a bright lustre, or in the
whitening bath, and rinsing.

6. Dipping in nitrate of mercury, and rinsing.

And, lastly, immersing the articles in the depositing vat.

This treatment, preparatory to obtaining the desired
metallic deposit, answers equally well for copper, and all
the alloys rich in this metal. German silver, however,
on account .of the nickel it contains, will sometimes be a
little difficult to manage, and may require freshly prepared
dipping baths. But in this, as in many other cases, the
operator will quickly learn by practice all the slight

]
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shapes, in order to accommodate articles of every de-
scription that they may not be obliged to clean the same
piece in two operations for the nced of a suitable vessel.
In some well-arranged establishments, a series of rinsing
vessels is provided arranged in cascade form, the overflow
of one flowing into the next lower one, and so on. The
rinsing is begun in the lowest vessel and is completed in
the highest, which is placed under the delivery cock (Fig.

Fig. 12.

All the cleansing pots, as well as the swilling vessels,
should be disposed in two rows in a decp trough lined
with pitch or lead and furnished with a waste-pipe to carry
off the foul water. The whole is placed beneath a-hood
communicating with a chimney, provided, for grcater pre-
caution, with a sliding glass-door, which the operator can
raise or lower at pleasure, to facilitate the carrying off of
the acid fumes. If the draft of the hood is not sufficient,
a small fire may be kindled beneath it when at work; a
lighted gas-jet is often sufficient for the purpose.
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with a thin bluish film resulting from the decomposition
of organic matter, the result of handling. If, on the
other hand, and as is nearly always the case, the silver is
alloyed with a variable proportion of copper, the latter
becomes oxidized and covers the piece with a grayish-
black coating. While the piece is still hot, it is plunged
into a boiling pickle of diluted sulphuric acid, which trans-
forms the oxide into sulphate and dissolves it, while not
sensibly attacking the silver.

If the heat has been sufficiently protracted for oxidizing
all the copper on the surface, the object, when removed
from the pickle, will present a perfectly dead white appear-
ance. It is grayish, on the contrary, if the heating has
been, too short, and the operation must be repeated as
many times as is neccessary until success is attained.
This is especially necessary with silver alloys of a low
degree of fineness. '

A few gilders, instead of heating silver over a naked
fire, as above described, place it in sheet-iron boxes filled
with a mixture of powdered borax, lime, and charcoal
dust. In thiscase the borax dissolves the oxide of copper
as fast as it is formed; as for the chalk and charcoal dust,
we do not understand their utility, unless thev are intended
to prevent the formation of a small quantity of oxide of
silver, which would also have been dissolved in the pickle.
It is possible that these substances aid in distributing the
heat uniformly over the entire surface of the article.

We derive this method from the gold and silver-smiths,
who employ it for whitening and giving a dead lustre to
their silverware.

If the objects to be cleansed are hollow, as certain
medals formed of two shells soldered along their edges, it
is absolutely necessary, before heating, to make a small
hole which will allow of the escape of the confined: air
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ished with the aid of the burnisher, which we will de-
scribe further on. It is the general usage, however, before
introducing articles of silver into the gilding vat, to sub-
mit them to the operation known as ¢ scratch-brushing.”

CHAPTER IV.
SCRATCH-BRUSHING—VARIOUS KINDS OF SCRATCH-BRUSHES—
. SCRATCH-BRUSH LATHE.
Scratch-brushing.

SCRATCH-BRUSHING is one of the indispensable and con-
stantly recurring operations of the galvanoplastic art. 1t
often precedes, and nearly always follows the operation
of deposition, and therefore requires a special description.

¢ Scratch-brushing” consists in brightening the’ surface
of an object, by the rapid and long-continued friction of
the points of a collection of stiff and straight metallic
wires.

The instrument used for this purpose is called a * scratch-
brush,” and its shape varies with the articles to be ope-
rated upon.

The hand « scratch-brush” consists of a bundle of fine
wires of hardened brass, which should be sclected from
a large coil in order that the single wires which compose
the bundle may have less tendency to bend or curve
when in place.* ’

‘To make a good hand scratch-brush, proceed as follows:
select a coil of brass wire of the proper degrec of fincness

* Scratch-brushes of spun glass, with fibres of extreme fineness
and elasticity, are also used for scouring highly delicate objects.
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Very small scratch-brushes are necessary for reaching
sinuosities and depressions in the work and other parts
difficult of access.

An old scratoh-brush, the wires of which have been
bent in every direction, when fixed to a long handle, is
useful for scouring the interior of certain pieces, such as
Etruscan vases, coffee-urns, ete. (Fig. 17).

The varnishers on metals use, for rapid work, a kind of
brush (Figs. 18 and 19) with long and stiff brass wires.
"Such brushes are only used for the preparation of articles
of considerable size, such as clock dials, hearth furniture,
and the like.

Fig. 17. - Fig. 18.

Fig. 19.

Scratch-brushing is scarcely ever done dry; the tool,
as well as the pieces, must be constantly wet with a solu-
tion, which may set up a chemical action, but which
most generally acts simply as a lubricant, and which, at
the same time, carries away the impurities that the brush
detaches.

The scratch-brush affords an excellent test of the qual-
ity of the metallic deposits; when good they are only
polished by the friction; when bad they scale off, from

defective adhesion to the subjacent metallic surfaces.
4
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With small objects and articles of jewelry, the operator
holds the scratch-brush as he would a writing pen, and
moves it over the article with a back-and-forward motion
imparted by the wrist only, the forearm resting on the
edge of the tub (Fig. 21).

Fig. 21.

For larger articles of bronze, on the contrary, the
operator holds his extended fingers close to the lower
part of the scratch-brush, so as to give the wires a certain
support,and, with raised elbow, strikes the piece repeatedly,
at the same time giving the tool a sliding motion. When
a hollow is met which cannot be scoured longitudinally,
a twisting motion is imparted to the tool. These various
motions are better understood when seen than when
described.

This mode of hand scratch-brushing is slow and tedious;
besides, it is open to the inconvenience, on account of
the irregular motion of the arm, of leaving on soft metals
cross marks which have a bad appearance.
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‘When they begin to curl, they are now and then beaten
with a mallet of boxwood, upon a small block held
between the knees, 50 as not to produce a dead stroke.

Scratch-brushes kept too long in water become hard.

If they become greasy, they are cleansed in caustic
potassa; when oxidized, they must be cleansed in the
mixed acid bath: Thislast operation, and even the dipping
in aqua fortis, are sometimes resorted to for diminishing
the size of the wires, and to soften the brush.

The lathe-brush is now and then turned over, face for
face, in order to change the direction of the wires.

A few practical men have tried, by means of suitable _
devices, to run the lathe-brush constantly immersed in the
liquid. But the resistance offered by the liquid requires
so much more power to drive it that the method has been
abandoned. Ifit were practicable this method of running
the lathe-brush would be very desirable both on the score
of cleanliness and becausc it would afford a more complete
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sawdust, bran, or sand, into a cloth sack about 4 feetin
length ; then, the ends being gathered into the hands
with the thumbs inwards, a regular motion with both
arms from right to left and from left to right is given to
the bag, so that one of its extremities is alternately raised
while the other is lowered. The inclosed articles must
follow this motion, and by rolling over each other become
gradually polished.

When it is deemed preferable to perform this operation
in water, which is frequently the case, a device like that
shown in Fig. 26 is found to be very serviceable. It con-

m
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sists of a small tub suspended by long cords to a beam
of the ceiling, to which the operator imparts a to-and-
fro motion whereby the articles to be polished are made
to roll one over the other.
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Another apparatus for cleaning by attrition, is the
tumbling-box shown in Fig. 27. !It, ; consists of a cylin-
drical or polygonal box, having a side door for the in--
troduction of the work, and is mounted horizontally on

Fig. 27.
A AN

an axis furnished with a winch or pulley, so as to be
revolved either by hand or power as may be'desired. —~In
order to prevent certain objects, like hooks for ladies’
dresses and the like, from catching each other and accumu-

lating into a mass, a number of nails or wooden pegs are

fixed in the interior of the drum.

CHAPTER VL
GOLD-VARNISH.

ALTHOUGH, strictly speaking, this work should be con-
fined to subjects relating to the deposition of metals, we
assumc that most of our rcaders will be interested in a
description of those processes by which those magnificent
varnishes are obtained which imitate so completely the
appearance, freshness, and rich tones of real gilding. In
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general, varnish is applied only upon copper and its more
or less yellow alloys. '

Gold varnishers operate as follows: After the pieces have
been perfectly cleansed, scratch-brushed, and burnished
if necessary, they are completely dried in the hot sawdust,
and wiped clean with a fine cloth. A light coat of varnish
is then applied with a fitch-pencil, and all excess of varnish
removed or levelled with another flat brush of badger-hair
or bristles. / The two brushes are kept together in the
same hand, the varnish brush between the thumb and
first two fingers, while the flat one (without a handle) is
held between the other fingers and the palm of the hand.
(Fig. 28.)

Fig. 28.

In this manner there is no interval in the use of the
two brushes. The varnish is kept in a jelly-pot or other
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the depth of their colors. Each of these various varnishes
gives to copper the gold color peculiar to it, and, when
mixed, intermediary shades. It often happens that the
various parts of a large picce are different in composition
and color, and the varnisher is obliged to impart the same
shade of gold all over, by skilful combinations of varnishes.
He thus succeeds in giving the same gold color to half-
red copper, and to alloys of yellow and green brass.

But a small quantity of varnish is poured into the
varnish pot at one time, in order to prevent it from thick-
ening by evaporation, and, after the operation, the residue
is poured back into the flask from which it was taken and
kept well stoppered. The brushes and pencils must be
often washed in alcohol, which may afterwards be used
for diluting thick varnishes.

These varnishes are made by dissolving various resinous
substances, like sandarach, benzoin, dragon’s-blood, elemi,
gamboge, etc., and tinctorial matters, such as saffron,
annotto, alkanet, etc., in a mixture of alcohol with essence
of lavender or of spikenard. All qualities of varnishes
are to be found, but the more expensive are often the
more economical.

To remove the varnish from an imperfectly varnished
piece, or from an old one, it is immersed in alcohol or
concentrated sulphuric acid, or, better still, in a boiling
solution of caustic lye. The varnishing is then begun
anew.
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itself by the phenomenon of polarity in the two agents
employed in the cell. The positive pole is designated by
the -}- sign, and the negative by —.

The electrical current generated in a cell may be con-
ducted to any desired point by means of metallic bands
or wires, which are called conductors.

When the two poles or the metallic conductors are
united, the galvanic circuit ts closed, and a continuous
flow of the opposite electricities takes place in opposite
directions, in virtue of the disposition to re-establish
electrical equilibrium. As rapidly, however, as the oppo-
site electricities passing through the conductors are neu-
tralized, the electro-motive force in the cell originates a
fresh electrical disturbance. The consequence of this
continuous production of electrical tension and its equali-
zation, is the formation of a continuous flow of electric-
ity, which is called a galvanic current.

‘When the extremities of the two conductors (not in
contact) are plunged into a liquid thatis capable of trans-
mitting the current, the liquid in question completes the
circuit, and is termed an. electrolyte.

It is nearly always to the wire which proceeds from the
negative pole of the battery (generally zinc) that we
attach the object which is to receive the galvanoplastic
deposit, and the object takes the name of cathode. The
positive conductor is generally terminated by a plate or
wire of platinum, or by a plate of the metal which the
bath contains in solution, or by any other good conductor
of electricity, like the graphite (carbon) of gas-retorts, for
instance. This wire, plate, or conducting body is called
the anode.

There are two classes of batterics: One class depends
for its action upon physical agents solely, the thermo-
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this, the copper solution is placed in the porous cups, from
each of which proceeds a copper rod with a perforated

Fig. 34. Fig. 85.

plate supporting crystals of sulphate of copper. Sur-
rounding each porous cup is a cylindrical plate of zinc
immersed in acidulated water or solution of common
salt, contained in a cup of stoneware or glass.

In another modification, much used by electro-gilders
of watch- and clock-works, and for telegraphic purposes,
each element is composed of—

1. A cylindrical vase of stoneware, glass, or porcelain
(Fig. 36) ; '

2. A cylinder of zinc to which is soldered or riveted a
ribbon of copper (Fig. 37);

3. A porous cell of baked clay (Fig. 38);

4. A glass balloon with a short neck, filled with crys-
tals of sulphate of copper, and closed with a cork perfo-
rated with two holes, or having two notches cut on the
surface along its length (Fig. 39).

These various parts are united in the following manner
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which, while much less bulky, is more energetic in its

action.
If it be desired to start this form of the Daniell battery

at once, it is sufficient to add a small quantity of sulphuric
acid or of common salt to the water in which the zinc is
immersed.

Bunsen’s Battery.

The Bunsen battery, which, like the Daniell, is suscep-
tible. of many modifications, is shown in its usual form
below. It consists of an outer vessel of stoneware or
glass, Fig. 43, which is half filled with diluted sulphuric

Fig. 43. Fig. 44. Fig. 45.

» -
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acid (about {4 acid). In this is placed a cylinder of
amalgamated zinc, furnished with a brass binding screw
(Figs. 44 and 45) where a single cell is employed or
where it forms one of the terminals of a battery, or with
a copper band (Fig. 46) where connection must be made
with another couple. Within this comes a porous cup of
baked clay (Fig. 47), and within this diaphragm again, a
prism of gas-carbon (Fig. 48), with binding screw of one



www.libtool.com.cn



GALVANIC BATTERIES. 79

the first carbon is left free for the attachment of. the wire
conductor of the anode. The ribbon or band of the first
zinc is bent over and clamped be- ' '
tween the jaws of the brass bind- Fig. 54.
ing screw and the carbon of the
second element, and so on, in such
a manner that the terminals of the
battery will be, at one end a free
carbon, and at the other an inde-
pendent zinc. This zinc, for
greater convenience, is furnished
with a double binding clamp such
as is shown in Fig. 53, from the
upper binding post of which pro-
ceeds the conducting wire, estab-
lishing connection with the objects
to be electro-plated.
Fig. 54 represents a vertical section of a single cell
of this description; and Fig. 55 a coupled battery of
three cells.

Fig. 55.

T —
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carbon, when, if the battery is working properly, a spark
should be seen at the instant contact’is made. - A similar
experiment made with the positive wire should produce
the same result. A simpler plan is to rest the ends of the
terminal wires a short distance from each other upon a
piece of battery carbon or upon a file, and then to scrape
with onec wire over the surface while the other remains
in contact. Numerous sparks should immediately appear.

‘When one element of a battery is wrongly put up, the
defect may be located by successively presenting the end
of the negative wire to the carbon of each element. That
which does not produce a spark belongs to the defective
element. :

A common cause of the stoppage of the current is an
excessive porosity of the porous cells. - This will generally
be indicated by the deposition of a whitish coating of zinc
salt upon the surface of the carbons, which speedily checks
the flow of the current. When this defect is observed,
it is necessary to substitute a fresh porous cell for the
defective one, and to thoroughly remove the deposit from
the carbon by scraping. This state of things is generally
observed only after the battery has been working for
several days without renewal of the liquids, or when the
same has been too strongly acidulated.

It may also happen that the battery will cease working
from too greatan accumulation of sulphate of zinc, which,
when the solution becomes saturated, crystallizes upon the
zinc, and prevents any further action. The acid solution
is then removed, a fresh one substituted, and the zine
cleaned and returned. Rolled zinc is preferable to cast.

. Keeping the Battery in Order.

Every twenty-four hours, and sometimes oftener, the

losses of the battery must be made good by adding, with-
6
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out taking the elements apart, a quantity equal to about
" two teaspoonfuls of amalgamating salt and about two
tablespoonfuls of sulphuric acid to the liquid of the suter
vase in which the zincs are placed, and stirring with a
glass rod. Nitric acid, to replace that evaporated, is put
into the porous cell. This manner of operating may be
kept up for five or six days, after which it will be neces-
sary to take the battery apart, to empty out the old liquors
and to recharge afresh.

We may conveniently introduce, at this point, the ac-
companying table (after Ferrini) exhibiting the electro-
motive force of a number of the better known forms of
batteries, which may be useful for comparison. Several
of the forms of batteries named in the table, notably
those of Grove, Smee, and Léclanché, will be found
described in detail, farther on.
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TABLE OF THE ELECTRO-MOTIVE FORCE OF BATTERIES.

(A¥TER FERRINL)

Name of

Electro-motive

element. ] Constitation. force 1n VOLTS. Authority.
Wollaston Amalgamated zincand cop-+ (0.886 Clark and Sabine.
per in dilute sulphuric 0.861 Sprague.
acid (1:12) ‘ 0.719 De la Rive.
Smee ‘ Amalgamated zinc in sul- I 1.098 Clark and Sabine.
phuric acid; platlmzed 1.107 Sprague.
silver, or platinum in sul- | }0.541 De 1a Rive.
phuric acid (1 : 12) | 11.192 Naclari.
Daniell Amalgamated zinc in sul-| [1.079 Clark and Sabine.
| phuric acid (1 : 4); cop- ' do. Sprague.
| per in saturated solution do. De Ia Rive.
i of copper sulphate | L do. Naclari.
do. : Zine in dllute sulphuric  (0.978 Clark and Sabine.
acid (1: 12); copper as . 10.98 Du Moncel.
above X
Léclanché Zinc in sal-ammoniac, car- 1.481 Clark and Sabine.
bon with manganese per- 1.561 Sprague.
oxide in sal-ainmoniac 1.943 De la Rive.
1.259 Beetz.
do. Zinc in solution of common ' ( 1.498 Sprague.
salt; carbon with man-: { 1.360 aclari.
ganeae peroxide in com- l 1.34 Du Moncel.
mon salt solution :
Marie Davy | Zinc in dilute sulphuric ' [1.524 - Clark and Sabine.

| acid (1:12); carbon in j 1.542
mercurous sulphate i 1.482
1.440
Grove - Zinc in dilute sulphuric 1.956
" oacid (1 - 12); platmum'
| in fuming nitric a¢id
do. Zinc ns above; platinum i m 1.524
" nitric acid of 1.38 sp. gr. 1.542
Bunsen ch as above; carbon ln 964
i fuming nitric ‘acid 1 {
do, " Zinc as above ; carbon in : 1.8
! nitric acid of 1.88 sp. gr. ‘ {1
1
|
do. i Zinc as above; carbon in ‘ 2.028
bichrotnate of potassium { 1.905
‘ I (2.120
Grenet Zinc and carbon in bi- ! 1.825

' chromate of potassium

1J)mgue
clari.

Du Moncel.
Clark and Sabine.

Clark and Sabine.
Sprague.

Clark and Sabine.
Du Moncel. .

Clark and Sabine.
Beetz.
Naclari.

Clark and Sabine.

Nprague
aclari

Naclari.
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and which, when the circuit is closed, depolarize them-
selves very rapidly, and which counsequently require to be
frequently recharged.

The battery here referred to, though insufficient for
the requirements of the great workshops where the work
is incessant, will, nevertheless, be very serviceable to
provincial jewellers and platers, and to the gilders of
watch movements, who only occasionally nced the bat-
tery, or who, on account of the smallness of the surfaces
of the objects they nced to gild or silver, require only a
feeble and sluggish current.

Léclanché constructs his battery as follows:—

Ist. The exterior vessel is of glass, is rectangulatr in
shape, thus permitting the battery to be disposed in the
smallest possible space, the adjacent vessels fitting snugly
the one against the other. This exterior vessel is pro-
vided with a cylindrical neck, prolonged at one side after
the fashion of a spout. This scrves as a convenience in
filling or emptying the vessel of liquid, and for the recep-
tion of a rod of zinc. '

2d. A rod of zinc, rolled or cast, which passes through
the spout just spoken of, to the bottom of the vessel (this
zinc may be amalgamated). It is provided with a wire
conductor covered with gutta-percha except at its extremi-
ties. -

3d. In the centre of the glass vessel there is a dia-
phragm or porous cup in which there is permanently
fixed a strip of gas carbon, with a metal piece carrying a
binding-screw at the top, soldered to the carbon by means
of lead poured into the joint. Into the empty space left
between the wall of the porous cup and the carbon strip
there is solidly pressed a mixture of equal parts of wood
charcoal and binoxide of manganecse, both finely pulver-
ized ; and, as this portion of the cell should serve for an



www.libtool.com.cn



DYNAMO-ELECTRIC MACHINES. 93

If a more concentrated solution of sal ammoniac is
used than that indicated above, the double chloride of
ammonium and zinc which is formed by the action of the
battery, will crystallize on the rod of zinc, and by inter-
fering with the action of the liquid, interrupt the current.

It is sufficient, once in about two weeks or once a
month, to add a little water to each of the cells, to replace
that lost by evaporation.

‘When, in the course of time, it is found that the bat-
tery ceases to give a current, when the sal ammoniac
solution is used up, or the zincs have become incrusted
and inert, the battery is taken apart, the zincs are washed
and scraped clean with an old knife.or other convenient
tool. Having thus removed from the zincs the coating
of double chloride which incrusted them, and which the
sal ammoniac could not penetrate, it is sufficient to couple
the elecments anew, and to refill the vases with the sal
ammoniac solution. Itis also necessary from time to time
to look after the cleanliness of the binding-screws. Lastly,
if the leaden top of the carbon loses its resinous coating,
it becomes necessary to re-varnish it, without which pre-
caution it will become covered with a coating of white
chloride of lead, and rapidly destroyed.

CHAPTER IX.
DYNAMO-ELECTRIC MACHINES.

THE art of electro-plating has received a great impulse
within the past decade by reason of the great improve-
ments that have within this period been made in the
construction of dynamo-electric machines, by which me-
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Fig. 69.

1

Fig. 70.
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DEPOSITION OF COPPER. 117

iron, zinc, etc., of laying a thin coating of copper in the
cranide bath, and. thereupon transferring the article to
the sulphate bath to complete the deposit to the desired
thickness.

The first method of obtaining electro-deposits of copper,
t.e, by a simple salt of copper, will be treated in extenso
in the second part of this work, under the caption of
GaLvANOPLASTY proper. | The deposition of copper by
the galvanic decomposition of double salts, is, on the
other hand, the subject which will occupy us in this
place. .

The deposition of copper from solutions of the double
slts is a process, as we have already said, well adapted
to all metals and alloys; the deposits are fine, lasting,
and their thickness is entirely under the control of the
oOperator.

The most simple, although not the most economical,
Process consists in dissolving any salt whatever of copper
in water in the presence of a sufficient quantity of the
cyanide of potassium. The mode of procedure is about
as follows: Dissolve 50 parts of sulphate of copper in
1000 parts of water, and add a solution of carbonate of
soda until no more precipitate is formed: collect the
greén precipitate (carbonate of copper) thus obtained,
upon a cloth filter, and wash it several times with water;
then stir the washed carbonate of copper in water, to
which cyanide of potassium is added until the carbonate
is entirely dissolved, and the solution is colorless. It is
advantageous to add a small excess of cyanide, which will
increase the electric-conducting power of the liquid.

This bath may be employed indifferently, hot or cold,
and requires for its decomposition quite an intense electric

current.
A copper plate or shect forms the anode, and, slowly
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solution of the cyanide, the liquid is not entirely color-
less, we must add a little more cyanide. But this is never
necessary save when the cyanide is impure, or has begun
to decompose.

If we desire a perfectly limpid bath, we may pass it
through filtering paper, or decant it after settling.

This bath, for its decomposition, requires an electric
current of moderate intensity.

The copper anode should have a surface about equal
to that of the objects to be coppered.

Large picces are generally kept hanging and motion-
less in the bath; on the other hand, small articles are
moved as much as possible, which is always to be pre-
ferred when practicable, especially with warm baths.

The following formule are adapted for a cyanide of
from 70 to 75 per cent. punty These formule are ap-
plied to various uses.

Second Formula.
COLD BATII FOR IRON AND STEEL.

Bisulphite of soda . . . . . 50 parts.
. Cyanide of potassium . . . . . 20 ¢«

Carbonate of soda . - . . . 100 «

Acetate of copper . . . . . 47 o«

Aqua ammonia . . . . . . 85 «

Water . . S .. . 2500

WARM BATH.

Bisulphite of soda . . . . . 20 parts.
Cyanide of potassium . . . . . 70 ¢«
Carbonate of soda o . . . 50 «
Acetate of copper . . . . .50«
Aqua ammonia . . . . . . 30 «

Water . . . . . . . 2500 «
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The vertical sides are also covered with one or several
sheets of copper, which constitute the soluble anode,

Fig. 75.

Ay Ny

and the height of which is somewhat below the level of
the edge of the tank. This anode is connected by the
clean extremities of a conducting wire to the last copper
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nicating with the negative pole. The rods supporting
the objects to be electro-plated, rest upon this circle.

Fig. 76.

The hot process is much more rapid than the cold,
and is especially adapted to those articles which are
difficult to cleanse, because any remaining superficial im-
purity of grease is dissolved by the alkaline bath.

The squares of watch-keys, the metal parts of porte-
monnaies, and other small articles, are coppered by this
method, if a firm coating is required.

Packages of pierced articles that may be threaded on
a wire, as for instance metallic pens, are not suspended in
the bath; but are simply connected with the negative
wire in the hand of the operator, and moved about in
every direction in the bath. This agitation permits of the
employment of quite an intense current, without danger
of impairing the beauty of the deposit.

Small articles of zinc, such as hooks, nails, etc., are dis-
posed in a perforated stoneware ladle (Fig. 77), at the
bottom of which is placed a spiral of zinc or copper wire,
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ELECTRO-BRASSING. 143

Watt (Electro-metallurgy, 73 et seq.) recommends the
following bath : —

Acetate of copper . . . . . d ounces.
Potassa (caustic) . . . . . 43 pounds.
Sulphate of zinc . . . . . . 10 ounces.
Aqua ammonia . . . . . . 1 quart.

Cyanide of potassium . . . . . 8 ounces.

He dissolves the pulverized acetate of copper in one-
half gallon of water, adds a pint of the ammonia, then
dissolves the sulphate of zinc in one gallon of hot water,
and adds to it the remaining portion of the ammonia,
stirring well to insure its thorough mixture. The potassa
is then dissolved in one gallon of water, and then the
cvanide in the same quantity. In mixing these ingre-
dients, he recommends the following order: add the cop-
per solution to that of the zinc, and stir into it the solu-
tions of potassa and cyanide. The mixture should be
thoroughly stirred and allowed to digest for about an
hour, with occasional stirfing. Before using, it is to be
diluted so as to make eight gallons of solution. This
bath should be worked with a moderately strong current
and a brass anode, which should be well cleaned before
immersion. Should the bath be found to work slowly or
irregularly, he advises the occasional addition of ammonia
and a little cyanide. The addition of about an ounce of
a solution of arsenious acid and strong cyanide from time
to time is recommended as giving a brighter and . less
crystalline deposit.

Brunel, Bisson, and Gangain employ the following
electro-brassing bath : —

Carbonate of potassium . . . . 50 parts.
Chloride of copper . . . . . 2 «
Sulphate of zinc . . . . . . 4 «
Nitrate of ammonium . . . . .2 «

Distilled water . . . . . . 900 ¢«



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn
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coating of tin to be subsequently applied by one of the
other processes to be described.

For the preparation of this bath, dissolve, with the aid
of heat, in a large enamelled cast-iron kettle, in 2000
parts of water :—

Ammonig-alum . . . . . . 80 parts.
Protochloride of tin (fused) . . . . 1 part.

As soon as the solution boils, the objects of iron, pre-
viously cleansed and rinsed in cold water, are steeped in
it. They are immediately covered with a film of tin of a
fine white color and dead lustre, and may be rendered
bright by tumbling.

As it becomes spent the bath is maintained at the pro-
per strength by small additions, from time to time, of
fused protochloride of tin.

This bath is also very convenient for a preliminary
tinning of zinc; but, as for iron, the coating is too thin to
be resistant. When the objccts thus tinned, or whitened,
present considerable surface, they are brightened by
scratch-brushing.

For tinning zinc by simple immmersion, the ammonia-
alum may be replaced by any other alum, and even by
the sulphate of aluminium; though experience proves
that, for wrought and cast iron and steel, this substitu-
tion is objectionable.

If it is desired, with the above solution, to tin other
metals than zinc or iron, we must have recourse to the
battery. Roseleur, however, prefers, for this purpose, cer-
tain special solutions, the description of which will follow.

More recently the following modified formula has been
proposed, especially for small objects, viz.:—

Ammonia-alum . . . . . 50 parts.

Protochloride of tin . . . . . 3 «
Water . . . . . . . 1000 ¢
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TINNING. 159

superposed tubes communicating with a small boiler
built below the level of the bottom of the tank. The
tube A, starting from the bottom of the tank, reaches
nearly to the bottom of the boiler; on the other hand,

Fig. 84.

the upper tube B, distant three or four inches from the
bottom of the tank, communicates with the top of the
boiler; lastly, a third tube S, open above, is provided, to
act as a safety-valve, and prevent an explosion, should
there occur an obstruction in either of the other tubes.
It will be readily understood that, with such a disposi-
tion, and with the boiler and tank filled with liquid, as
soon as heat is applied, the expanded and lighter liquid
will rise through the pipe B, while the colder and denser
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the articles to be tinned being placed on a perforated
plate of block tin in the hot solution, and moved about
“ with a rod of zinc until sufficiently coated.
Another method of general utility consists in immers-
ing the well-cleansed metallic articles in a bath composed
of—

Bicarbonate of potassium . . . 38 parts.
Protochloride of tin (stannous chlonde) . 2«
Water . . . . . . . 1000 ¢

Fragments of zinc are then introduced into the bath,
and the articles receive a very uniform coating of tin.

To tin articles of zinc, Hess (Winckler, Handb. d.
Metalliiberziigen) allows them to remain for a quarter
to a half hour, in a boiling solution, composed of—

Phosphate of sodium . . . . . 50 parts.
Sal-ammonianc . . . . . . 50 «
Bicarbonate of sodium . . .. 25 o«
Tin salt (stannous chloride) . . . . 25 ¢«

Water . . . . . . . 1000 <«

In this bath, some fragments of pure zinc are likewise
placed.

Prof. Fz. Stolba (Dingler’s Polytechnisches Journal,
cxcviii. 308) uses, for tinning, a 5 or 10 per cent. solution
of tin salt (stannous chloride) to which a small pinch of
cream of tartar (potass. bitartrate) has been added. The
well-cleansed article is first rubbed with this solution,
and then with zinc powder; then washed and polished.

Urquhart (Electro-Plating, 207) recommends the ope-
rator to prepare a saturated solution of the double chlo-
ride of tin and sodium in water, and to dilute this with
twice its bulk of water. The articles to be tinned should
be placed in a tray or basket of zinc and immersed in
this solution, or otherwise immersed in contact with zinc.
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are given off. In a few minutes, the gold has entirely
disappeared, and there remains a reddish-yellow liquid.

The flask is then placed upon a sheet of wire-gauze
supported upon a tripod, and heated over the gas or alco-
hol lamp until the excess of the acids is evaporated. Too
much acidity, be it observed, may cause great irregularities
in the working of the bath, and even prevent its action
altogether.

Care should be taken to avoid too rapid heating, which
may cause violent “ bumping,” and the loss of some of
the gold by spurting out of the flask. «

The heating should be discontinued when vapors are
no longer evolved from the flask, and when the liquid
has become of an oily consistency and of a deep hyacinth-
red color. The flask is then removed from the fire by
means of wooden pincers, and set to cool upon a ring of

Fig. 86.

plaited straw (Figs. 86 and 87). Should it be necessary
to perform this operation more rapidly, the flask may be
held by the neck between the wooden pincers, and
heated over the naked flame. But this operation must
be done carefully, and the liquid kept in constant agita-
tion to prevent the reduction of a portion of the gold.
The well-prepared chloride of gold, when cold, forms
a saffron-yellow crystalline mass. If the color is red, it
has been too strongly evaporated, and in this condition
will answer very well for electro-baths; but if intended
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ered with a fine film of gold possessing the same adherence
and polish. A rubbing of the gilding with a chamois
skin finishes the operation. This method, it will be .
noticed, dispenses with burnishing, which is always costly,
and often impracticable in the deeply indented parts.

If the gilding be too red, add to the bath a few drops
of a solution of double cynanide of potassium and silver
(liquid for silver electroplating).

This method succeeds much better than the employ-
ment of baths requiring the use of the battery; the
gilding has a bright instead of a dead lustre, and its
adherence is more perfect.

At the present time, the process of bright gilding
invented by Dutertre has been generally substituted for
that just described. It consists in applying with a brush
or pencil, to the objects to be gilded, an intimate mixture
of sulphide of gold and various essences, which are then
submitted to an incipient red heat. The resulting gilding
has the appearance of burnished gold, is more or less
firm and lasting, and is applied to a multitude of small
porcelain articles, the indented surfaces of which render
impossible the employment of the burnisher.

CHAPTER XVI.
SIMPLE-IMMERSION GILDING (CONCLUSION).

Simple-Immersion Gilding with Bicarbonate.

WE have described in great detail the pyrophosphate
gilding bath becauseit appears to us preferable to all others.
Nevertheless, it is possible to gild, by simple immersion,
with other substances, and especially with the bicarbonates
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186 GALVANOPLASTIC MANIPULAYIOSS.

present time, used for gilding the interior of snuff-boxes,
and similar articles. .

This process is variously termed gilding with the rag,
with the thumb, with the cork.

The procedure is as follows:—

Dissolve pure gold, finely laminated, in a mixture of—
Nitricacid . . . . . . . ‘5pars
Chloride of ammonium (sal ammoniac) . 2 «
Nitrate of potassium (saltpetre) . . . 4 part.

Heat carcfully upon a gentle fire; the nitric acid de-
composes the chloride of ammonium, the liberated hydro-
chloric acid combining with the nitric, thus forming agua
regia which dissolves the gold. The nitrate of potassa
remains mixed with the chloride of gold, and, as we shall
soon see, performs a useful office.

When all the gold has disappeared, pour the cooled
contents of the flask into a flat-bottomed stoneware pan.
Into this liquid. dispose one upon the other, and in
sufficient quantity, squares of pure linen cloth, and pat
them with a glass rod, in onder that they shall become
equally impregnated with the chloride of gold. Each
square of cloth is then taken with wooden pincers, well
drained and spread for drving in a dark closet. YWhen
the desiccation is nearly complete. each piece of cloth,
supported upon glas rods. is held over a charcoal fire
nntil it igrites.  The combustion is aceelerated by the
pre~ence of the nitmte of potassa, and is finished upon a

Yle slab. Grind the ashes wader a muller. collect,
=4 xeep them hetwoen the folds of & sheet of parchment
zrezmd wiich a wet cheX has ot &fdied.  The ashes
Ciin Then T & Wk, hut ewesy da) they are stirred in
nrier W RAVE A% OghAL wetting ™ the dampoess which
—eretries a1 penvhiment
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mix it upon a slab with a few drops of water, and to rub
with this paste, the previously well-cleaned surfaces of the
silver to be gilded. The smooth surfaces are rubbed with
the thumb, the fillets or grooves with a fine cork cut to
the proper shape, anid the corners or angles with a stick
of soft wood, such aslinden or poplar. Lastly, the articles
are burnished. This gilding is very thin, but quite resistant,
especially after the action of the burnishing tool, which,
crushing the minute particles of gold, has imbedded them,
as it were, into the pores of the silver. Ifa red shade be
desired instead of a yellow one, a small proportion of
pure copper is added to the gold to be dissolved in aqua
regia. ‘

By the action of the fire during the combustion of the
cloth, a part of the perchloride of gold is reduced to metal-
lic gold, and the remainder transformed into subchloride.
The presence of the latter salt in the mixture appears
to aid the adherence of the deposit, since the subchlo-
ride of gold, in contact with silver, causes a decomposi-
tion whereby the chloride of silver is formed, and the
gold is deposited in the nascent state, i:e., in the best
condition for the combination to take place.

We are perfectly satisfied that gilding by friction will
succeed just as well by using the ashes immediately after
the burning of the cloth impregnated with perchloride of
gold ; but we have preferred to describe the operation pre-
cisely as Roseleur states he has seen it performed, with
all its quasi-mysterious accompaniments.
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in order that the operation shall take place in the same
manner as with/'the' battery.

In a general way, therefore, it is correct to define as
electro-gilding, or electro-deposition, the deposit obtained
by an electric current, whatever be its mode of production.
It is customary, however, to confine the term to methods
and formule which require generators of electricity sepa-
rated from the baths, with which we shall here concern
ourselves.

Electro-gilding may be done with the aid of heat, or in
the cold. The latter method is especially employed for
large articles, such as clocks, chandeliers, etc., which
would require the heating of great volumes of liquid.

Hot electro-gilding, on the other hand, is admirably
adapted to the great majority of cases, where small
articles. such as forks. spoons. knives, snuff-boxes, etc.,
are to be gilded. .

Let us here say that hot gilding offers several advan-
tages over the cold method. The deposits are smoother
and cleaner. the color is deeper. and the articles, removed
from the bath. may not require coloring. It will be use-
ful. here. to correct the mistaken idea. very generally
entertained, and which is due to the facility with which
pleasing but not durable deposits with very little gold
may be obtained in hot baths, namely, that gildings made
by the Aot methad are {ess resistant than thoee obtained in
the cold way.

We atfirm. en the contrary. that ror equal guantities of
oold deposited, At giidiig s much more durable than
~wd. This will e understood. when we consider that
clevtro-depoesits are nothing else than a species of net-
work. the meshes of which are more or less close. Is it
not plausible then. that with a «old bath and upon a cold
articies the network should remain what it was, at the
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tixme of the deposit; whereas, a cold surface plunged
1xa to a hot bath would expand by the heat and present to
tI e deposit a larger surface, which, contracting on cooling,
W& ©uld, at the same time, condense the meshes of the gold
etwork deposited ?

Another proof of the superiority of hot over cold gild-
1xm g is the fact that we cannot gild by the latter method
€ 1 ther steel, tin, or lead, which may be gilded in hot baths.
"IC Ihe removal of any greasy impurities or oxides which
Xxa @y remain on the surface of the articles, is likewise
@ 1 ded by hot baths, and thus the success of the operation
is facilitated.

To sum up: The want of durability is not due to the use
O £~ hot baths, but to the thinness and beauty of the deposit
“% Thich it is possible to obtain by the hot method, and with
“vhhich too many gilders content themselves.

Cold Electro-gilding Baths.

The proportions and the nature of the salts employed
I Ay vary greatly; but the three formule given below,
ax-e in general use and give satisfactory results.

First Formula.
BATH WITH FULMINATE OF GOLD.

Water (preferably distilled) . . . . 1000 parts.
Cyanide of potassium (ordmary 70 per cent. ) 80 «
Gold . . . . . . . 10 «
Aqua ammonia . . . .00 s,

This bath is prepared as follows
1. Heat, in a glass flask, the 10 parts of gold with 25
Paurts of pure hydrochloric acid, with the addition of 12.5
* Parts of pure nitric acid. When the gold is dissolved,
Continue the heat in order to expel the excess of acids,
and until the color of the syrupy liquid is dark red, ncarly
black. Remove then from the fire, and dissolve the
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thien add cyanide of potassium until the liquid is colorless.
If" =& sufficiency of water has not been used with the
-fual xminate, the liquid will be dark red, and will not be
de colorized by an excess of cyanide ; nevertheless, there is
DO inconvenience in introducing this liquid into the im-
PO v erished bath.

Second Formula.
BATH OF DOUBLE CYANIDE OF GOLD AND POTASSIUM.

Water (preferably distilled) . . . 1000 parts.
Cyanide of potassium, pure . . . 20 ¢«
Or ordinary cyanide, according to strength 30 to 40 ¢
Gold . . . . . . . 10 «

JEor the preparation of the bath, proceed as follows :—

L. Convett the gold into neutral chloride, as in the
PXeceding formula, and, when cold and crystallized, dis-
SO 1 wre it in 200 parts of water. Filter if necessary.

2. Dissolve the cyanide in the remaining 800 parts of
YWa ter, filter if necessary, and mix the two solutions,
“huich become colorless. ’

X f possible, it is recommended to boil this bath for
ab oyt half an hour before using it, by which treatment it
€< omes a better conductor of electricity, and the gilding
1S amnore uniform.

_ X ts strength is maintained by additions of neutral chlo-
Mde of gold and pure cyanide of potassium (from 1 to 1.5
Paxgs of pure cyanide to each part of gold used).

"These two baths may be diluted with an equal or double

VOlwume of water; the gilding will remain fine, but the

AMount of gold deposited in a given time is proportion-
Ately less.

13
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article receiving the deposit). He concludes that this

cannot be done; that, in a gold bath containing much

Fig. 97.
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gold, the anode is only slightly attacked : but, when the

bath becomes poor in gold. the anode is more strongly
attacked. So long, therefore, as such baths still contain
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ELECTRO-GILDING IN HOT BATHS. 209

metal, etc., should receive a film of copper or brass in a
cyanide solution.

In this connection, it may be observed that all author-
ities on this subject, with the single exception of Roseleur,
agree in the statement that no solution has been found to
work so well for electro-gilding as the simple cyanide of
gold, dissolved in a solution of cyanide of potassium, or the
double cyanide of gold and potassium dissolved in water.

It is possible that the inconveniences attendant upon
its use, as reported by Roseleur, may be due to the method
of preparing it. Forit will be observed, Roseleur, in this
and several other formule recommended by him, adds the
chloride of gold directly to the potassium cyanide solution,
without first converting the gold into cyanide: The ad-
ditional labor required to do this is very slight, but many
electro-gilders follow the same careless method. The
result is that there is formed in the gilding bath a quantity
of chloride of potassium which is the equivalent of the
gold chloride decomposed by the cyanide; and careful
observers, who have studied this subject, do not hesitate to
affirm that the presence of this foreign salt often seriously
interferes with the successful working of the bath, when
everything else may be in perfect order. It is worthy of
notice also, that Roseleur in his directions for preparing
the usual cyanide bath for electro-plating (silvering) calls
attention to the practice followed by some operators of
adding their chloride or nitrate of silver directly to the
cyanide, and deprecates the practice as objectionable on
the same grounds that we base our objection to his anal-
ogous mode of preparing the clectro-gilding bath. It is
certainly safer, and will be found more satisfactory by the
operator, to first convert the chloride of gold into cyanide
by the gradual addition, drop by drop, of cyanide of po-

tassium, with constant stirring, and allowing the precipitate
14
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gilding bath, prepared as above, a sufficient quantity of a
solution composed of—
Cyanide of copper . . . . . 4 parts.
Cyanide of potassium . . . . . 9 «
Water . . . . . . . 400 «

For green gold, he adds a small quantity of silver to
the acid mixture while the gold is dissolving; or uses, as
an addition to the bath prepared as above, a suitable
quantity of a solution composed of—

Cyanide of silver . . . . . 4 parts.
Ferrocyanide of potassium . . . . 40«
Water . . . . . . . 600 «

Briant prepares a gilding solution by treating a warm
solution of chloride of gold with an excess of magnesia,
by which the gold is precipitated as oxide. The precipi-
tate is filtered, washed, and digested with water contain-
ing about 8 per cent. of nitric acid, which dissolves out
the magnesia, leaving the gold oxide, which should be
repeatedly washed until it shows no acid reaction when
tested with test paper. He dissolves the oxide, resulting
from the treatment of 3} parts of gold in the manner just
described, in a solution composed of—

Water . . . . . ‘ . 400 parts.
Ferrocyanide of potassium . . . . 40 «
Cuustic potassa ~ . . . . . . 10«

This solution is boiled for 20 minutes, and the small
amount of precipitated iron is removed by filtration. The
resulting golden-yellow liquid forms the gilding bath, and
may be used either hot or cold. _

Elsner’s solution (Winckler, Handb. d. Metalliiberzii-
gen) is prepared in substantially the same manner.

Braun (Winckler, Handb. d. Metalliiberziigen, 172) pre-
pares a hot electro-gilding bath with fulminate of gold
resembling the first formula for *cold electro-gilding
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Second formula.
Silver powder . . . . . . 3 parts.
Cream of tartar . . . . 12to15 «
Common salt (white and clean) . . . 40 ¢«
Third formula.
Silver powder . . . . . . 3 parts.
Cream of tartar . . . . . 10 ¢«
Common salt (white and clean) . . . 100 «

All of these substances should be as pure as possible,
and perfectly dry. Cream of tartar is generally dry; but
common salt often needs, before or after it has been pul-
verized, a thorough desiccation, by gentle heating in a
porcelain or silver dish, and stirring with a glass rod, or
a silver spoon.

The mixture of the three substances must be thorough,
and should be effected at a moderate heat, long pro-
tracted.

The graining is the coarser, according as there is more
common salt in the mixture; and conversely, it is the
finer and more condensed as the proportion of cream of
tartar is greater, but it is then more difficult to scratch-
brush. .

8. The Graining proper.—This operation is effected as
follows: A thin paste of one of the above mixtures, with

of the molecules which injures it for the subsequent operation of
graining. .

At the present time, the majority of operators, instead of prepar-
ing their graining silver, prefer buying the Nuremberg powder, which
is produced by grinding a mixture of honey and silver foil with a mul-
ler, upon a ground glass plate until the proper comminution is obtained.
The silver is separated by dissolving the honey in boiling water, and
washing the deposited metal on a filter, until there is no remaining
trace of honey. The silver is then carefully dried at & gentle heat.

This silver, like bronze powders, is sold in small packages weighing
about an ounce.

15
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by the preceding tool, and for scratch-brushing after
gilding. Of course, the scratch-brushing operation, like
the graining proper, should be done by giving a rotary
motion hetween the fingers both to the tool and the
cork. After a good scratch-brushing, the grain, seen
through a magnifier, should be regular, homogeneous,
and with a uniform lustre all over. Decoctions of liquor-
ice, soapwort, or Panama wood, are employed in this
operation.

It frequently happens that the same piece is composed
of both copper and steel, and this latter metal requires
to be preserved against the action of the cleansing acids
and of the graining mixture, by applying a stopping-off
varnish.

The operation consists in covering the pinions and
other parts of steel with a fatty composition, which is
sufficiently hard to resist the tearing action of the. bristle
and wire brushes, and sufficiently insoluble in the alkalies
of the gilding bath to remain unaffected.

The formula of this composition is as follows :—

Yellow wax . . . . . . 6 parts.
Translucent resin . . . . 10 «
Red sealing-wax (extra ﬁne) . 4 «
Impalpable peroxide of iron (Engheh pohshmg

rouge) . . . . 3 «

The resin and sealing-wax are melted together in a
porcelain dish upon a wateér-bath, whereupon the yellow
wax is added. When the whole is thoroughly fluid, the
rouge is gradually added, and stirred into the mass with a
wooden or glass rod. The heat is then removed, but the
stirring should be continued until the mixture becomes
solid, otherwise all the oxide of iron will fall to the bot-
tom of the dish.

Flat parts which are to receive this varnish are slightly
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silver, of variable dimensions, was well cleansed, and then
covered withCthe Caid of mercury, ecither with gold-foil,
or with gold amalgam. The whole was heated over a
clear charcoal fire, in order to volatilize the mercury; and.
then passed through draw plates of steel, for the large
numbers, and of ruby, corundum, or diamond for the
smaller numbers. This process was open to the disad-
vantage of leaving parts of the wire uncovered with gold,
because of the irregularity of the coating of the latter
metal.

At the present time, nearly all the gilded wire manu-
factured is electro-gilded.

We explain in the following, after Roseleur’s sugges-
tions, the arrangement of a bath for gilding fine wire,
relying for being understood upon a careful examination
of the perspective and sectional views (Figs. 102 and 104).

Upon a brick farnace A (Figs. 102 and 104), which
may be heated either with solid fuel or gas, is placed a
cast-iron enamelled kettle B, for holding the gilding bath.
This kettle should be about 3 feet long, 1} feet wide, and
from 6 to 7 inches deep. As the fire may be lighted or
not, it is not necessary to change the kettle, whether the
bath be used cold or hot. If we employ gas as fuel, the
burner is made of an elliptic ring with numerous jets
(twenty-five or thirty) attached to it (Fig. 103).

At one extremity of the apparatus, near the battery,
are two wooden uprights, ¢, supporting an iron rod, upon
which are strung a number of wooden spools carrying the
wire to be gilded. These spools may turn freely upon the
rod, and the unwound wire, before plunging into the
bath, is passed over a copper or brass tension bar, D,
connected with the negative pole of the battery, thus
establishing the required metallic connection between the
wire and this pole.
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rg freely upon glass or ivory axes, themselves main-
Lined near the bottom by supports secured to the rim
E the kettle.

Fig. 103.

At the bottom of the bath, and crossing the path of
vire to be gilded, are two or more platinum wires,
;, G, the vertical branches of which communicate with
he positive pole. These platinum anodes must, of
'ourse, have no point of contact with the wire to be
silded. Thus, therefore, the wire to be gilded, on the
me hand, and the platinum wires on the other, represent
n the bath the two poles of the battery.

At the other end of the apparatus, a series of wooden
ipools, M, is placed, upon which the wire, after having been
rilded, is wound up. But these spools are fast upon a
\quare iron axis, and which communicates by gearing
vith a hand-wheel moved slowly cnough to insure a good
rilding to the wire, during its passage through the bath.

After being gilded and before being wound upon these
ipools, the wire is caused to pass through other parts
f the apparatus, in which it is rinsed and dried in a
uitable manner; thus, as seen in Fig. 104, it reaches two
vooden rollers, 1, H, revolving freely upon their axes, and
s carricd over grooved rollers into the first trough, filled
vith a weak solution of cyanide of potassium, which cleans
ind brightens the gilding. By a similar disposition, it
»asses into the second trough, filled with fresh water fre-



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



DEAD-GILDING. 237

,and artificial ultramarine blue, are well suited for the pur-

pose.  The “stopping-off” varnishes are also employed for
protecting the reverse parts of articles which are intended
to receive the gilding only on one side. When the
operation is finished, the varnish is easily removed by a
washing, first with essence of turpentine, and then with
alcohol. These liquids may be advantageously replaced by
gasoline, benzine, or benzole. The latter substance is a
product of the distillation of coal-tar, and dissolves, even
in the cold, nearly all fatty and resinous bodies. It is
sufficient, when we have used benzole, to wash the article
in boiling water, and then to dry it in warm sawdust,
from which it comes out perfectly clean. Such is not
always the case with rectified turpentine, and it is pru-
dent, where this has been used, to plunge the object
afterwards into a hot lye of caustic potash, then to rinse
and dry it in warm sawdust. We describe these var-’
nishes more fully in another chapter.

CHAPTER XXV,

DEAD-GILDING—FIRE-GILDING—GILDING, PARTLY DEAD, PAR-
TLY BRIGHT (DEMI-MATT).

Dead- Gilding.

In addition to the several processes previously indi-
cated, dead-lustre gilding may be obtained by a number
of different methods.

1. By the slow deposit of a large quantity of gold.
This gilding is very durable, but is dull and earthy in
appearance. Moreover it is too costly for the arts.

2. By acids; that is to say, by giving a dead lustre to

¢
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we shall now describe. It furnishes the most durable
products, but the method is costly.
Fire-Gilding.

Although we have chosen this chapter on dead-lustre
gilding for describing the method of fire-gilding, it should
not be forgotten that we may also produce a bright lustre
by the same means. Before the introduction of the gal-
vanic processes into the arts, there were nearly as many
sorts of gildings as at the present time; but their cost was
greater, the operations were more difficult, and the work-
man was constantly exposed to the deleterious vapors of
mercury. We must also acknowledge that the products
were, and still are, superior in respect to durability, if
not in appearance to those obtained by electro-deposition.

Fire-gilding may furnish gilding with a bright or a dead
lustre, scratch-brushed, ormolued, and also with different
shades. /We indicate in the following, the different modes
of operation. :

The amalgam of gold is prepared in-the manner de-
scribed in the process of gilding with amalgam (Chapter
XVIL). only a little less mercury is used, in order to ob-
tain an amalgam about as hard as wax. This amalgam
is crystalline, and a certain crackling sound is heard when
we press the crystals between the fingers. A stock of
amalgam is generally prepared in advance, and it is di-
vided into small pellets of nearly equal size, the value of
which is ascertained from their number, and from the
total weight of gold employed. Thus, if 100 grains of
gold has been used, and the resulting amalgam has been
divided into ten equal pellets, each one will contain 10
grains of the precious metal. These pellets are kept in
water, but they should not remain too long without being
used, because the phenomenon of liguation takes place,
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and the different parts do not present the same composas-
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Them carefully. Indeed, should the previous coating of
<opper or brass be insufficient to resist the corrod-
ing action of the acid solution of sulphate of cop-
per, there is produced a muddy and dark deposit,

Fir. 107,

which is easily removed with the finger. And should
this occur, the objects must be scratch-brushed and placed

~ again in the former alkaline coppering or brassing baths,
in order to increase the deposit which should protect the
zincin the galvanoplastic bath.

The beginner, before undertaking this operation, will
do well to consult, and become conversant with, the second
part of this work which treats of the galvanoplastic art
proper.

When the galvanoplastic dead-lustre has been success-
fully obtained, the deposit is perfectly regular, and of a
pink shade. When, on the contrary, it is irregular, mar-
bled, crystalline, of a vinous color, and dull or earthy in
appearance, these defects are due to the following causes:
either the bath is in a bad state of conductibility, or of
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10. Rinsing, and gilding in the nearly boiling gold
bath, in one or two operations ;

11. Washing in pure boiling water ;

12. Drying in sawdust, or in an oven, or in both;

13. Burnishing certain parts, then slightly regilding,
washing, and drying.

Faded gildings may be restored by dipping them, for
a greater or less length of time, in a weak and tepid
solution of cyanide of potassium, and afterwards in very
dilute nitric or sulphuric acid. We may add that imper-
fect gildings may be removed by inverting the poles in a
solytion of cyanide ; that is, by connecting the gilded arti-
cles with the positive pole (carbon or copper), and making
the anode serve as the negative pole (zinc). In this re-
versed order it is the anode which becomes gilded. This
process is especially employed for removing the gold from
articles of iron, steel, and even silver, which cannot be
submitted to the ungilding (stripping) bath which we are
about to describe. Silver, copper, and brass may also be
removed by similar processes.

CHAPTER XXVIIL

USEFUL NOTES AND MEMORANDA CONCERNING
ELECTRO-GILDING.

HINTS ON PREPARATION OF ARTICLES FOR GILDING—COLOR OF
ELECTRO-DEPOSITED GOLD—RECOLORING ELECTRO-GILDED
WORK—"*¢ GILDER’S WAX"’—FREE CYANIDE—MANAGEMENT
OF GILDING SOLUTIONS—REMOVING GOLD FROM GILDED
ARTICLES (STRIPPING).

Preparing Articles for Gilding—Watt (Electro-Metal-
lurgy, 63 et seq.) prepares silver goods, such as cream-ewers,

L]
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then taken out, and rinsed in a pan of boiling water.
At this/stage of the opération the work should look black,
or nearly so. It is dipped again into the mixture until it
has acquired the desired color. It is then finished by
yubbing in the hands with whiting—if a chain—or by
scratch-brushing.

Urquhart (see ante) and Gore ( Electro- Metallurgy, 139)
describe a composition employed to remedy a defective
color in gilding, prepared by making into a wet paste,
with a little water, a mixture in powder, of two parts
of nitrate of potassium (saltpetre), one of sulphate of zinc,
one of alum, and one of common salt. A layer of this
paste is smeared over the article, which is then heated to
blackness on an iron plate, over a clear fire, then plunged
into water. By varying the mixture different tints of
color are obtained. It need scarcely be said, that this
treatment is only applicable to a good gold deposit.

A «gilder’s wax,” for improving the color of poorly
&ilded articles after Watt’s formula (Electro-Metallurgy,
=209), is made by adding red ochre, alum, and verdigris
To beeswax in a melted state. By heating the article and
Moassing the wax over it, a sufficient quantity will attach

= tself for the purpose. "The subscquent treatment is the

ssame as that described in our reference to waxing (Chap-

®er XVII, page 184). .
Mathey (Winckler, Handb. d. Metalliiberziigen, 167T)

Moroposes the following composition for a « gilder’s wax,”
iz —

Yellow wax s . . . L. 120 parts.
Acetate of copper ) . o . 80 ¢
Sulphate of copper . . . . . 80 «
Alum . . . . . . . . 80 «
Armenian bole . . . . . N [

These ingredients are fused together and cast into
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262 GADVANOPLASTIC MANIPULATIONS.

For large objects, such as clocks, mantel ornaments
chandeliers, etc. (and also for smaller articles), a god
mode of procedure is the following (Fig. 108):—

Fig. 108.

A glass or stoneware vessel, supporting two brass rod®
is filled with concentrated sulphuric acid (66° Baumé)-
One of these rods is connected by a conducting wixre
with the last carbon of a battery of two or three Bunse™
clements, in inverted order, and supports, by means €&
hooks, the objects to be ungilded, and which are entirel ¥
covered by the sulphuric acid. The other rod suppote?
also by means of a hook, a copper plate facing the object=
and is connected with the last zinc of the battery. The&”
current traverses the sulphuric acid, and carries the gold
from the positive to the negative pole; and, as the coppet
plate is not prepared for retaining the gold, it falls to the
bottom of the bath in the state of a black powder, which
is afterwards easily recovered.

As long as the sulphuric acid is concentrated (even
under the action of the galvanic current), it does not sen-
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ibly dissolve the copper. But this is not the case when
t becomes diluted with water; and as it rapidly absorbs
itmospheric moisture, the vessel in which it is contained
thould be kept hermetically closed when the “stripping”
yrocess is not in active operation. The pieces to be
‘stripped” should be dry when introduced into’the acid.

For removing gold from old or imperfectly gilded arti-
sles, Napier, and also Watt, directs the articles to be
slaced in (pure) strong nitric acid, to which some common
ialt in crystals is then added. By this method, it is
ffirmed, gold may be removed from any metal, even from
ron, without injuring it in the' least. This method is no
foubt an effective one, but will require close watchfulness
m the operator’s part to prevent the solution of the under-
ying metal. We give the several related methods of
Roseleur, in which sulphuric acid is used, the preference.

When we intend to sacrifice the gilded articles of cop-
ser or silver, it is sufficient to let them remain in pure
litric acid, which dissolves all the metals except the gold,
vhich either floats on the surface of the acid as a metal-
ic film, or falls to the bottom as a blackish powder. If
‘hen the liquid be diluted with distilled water and fil-
rered, all the gold will remain on the filter, and the solu-
ion will contain the other metals.

We shall give, at the close of this work, the simplest
ind most practical processes for recovering, for future
ase, the gold saved by these different methods of “strip

ping.” .
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CHAPTER XXVIII.
SILVERING.

Berore the discovery of the hydroplastic methods,
there were in the arts two processes for silvering metals,
and these two processes formed two separate industries
Artistic and useful objects of all kinds were manufac-

_tured from plated silver, t. e., copper plates coated with
silver. On the other hand, articles entirely finished, as
regards dimensions and shape, were plated with silver
Joil. There was, it is true, a method of silvering by the
wet way ; but the products were, and still are, so defi-
cient in durability, that the process was known under the
-modest title of Whitening with Silver. 'We shall, never
theless, examine this operation, which is still employed
for whitening certain small wares, for which durability is
of secondary importance, and which simply borrow the
lustre and whiteness of silver; such are hooks and eyes
buttons, buckles for suspenders, atticles for umbrellr
makers, etc., which, sooner or later, return to the primi'

tive color of their material—copper or brass.
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CHAPTER XXX.
- -~ . LEAF-SILVERING.

~ Tuis method, as distinguished from the use of plated
silver, is only practised upon objects already manufactured,
and with their finished shape; furthermore, it is adapted
to all kinds of copper, bronze, German-silver, or brass.
It is therefore, in certain respects, superior to plated silver ;
but it is very difficult of execution, and the silver is less
adherent to the metal beneath.

The operation is conducted as follows:—

After annealing the articles, they are thrown, still hot,
into a bath of sulphuric acid, containing a small propor-
tion of hydrochloric and nitric acids. They present then
a dull and dead surface, owing to a multitude of small
depressions, which serve as so many points of attachment
for the silver-leaf which is subsequently applied.

The objects, thus prepared, are firmly attached to an
iron rod, which is held in a vise. Their temperature is
raised to about 300° Fah., by pieces of incandescent char-
coal laid on the part operated upon, and removed so as
to open the pores of the metal, which, on subsequently
cooling and contracting, so to speak, imprisons the mole-
cules of the silver applied. The silver-leaves are taken
from the book with small tweezers, and are cut to the
proper dimensions upon a cushion, with an ivory or steel
knife. After each fragment is deposited upon the object,
it is made to adhere by gentle pressure with a soft pad,
and the operation is finished by friction with a burnisher
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CHAPTER XXXI.
SILVERING BY SIMPLE IMMERSION.

W hitening.
~ As previously remarked, it is not possible, by this pro-
cess, to coat copper articles with more than a mere blush
of silver.

The process is as follows :—

A certain quantity of pure granulated silver is dis-
solved in double its weight of pure nitric acid. The solu-
tion is largely diluted with water, and the metal separated
as a heavy, white, curdy precipitate of the chloride, by
the addition of common salt, or hydrochloric acid. The
nitrate of silver has been entirely decomposed when the
further addition of a drop of hydrochloric acid, or of a
solution of common salt, to the clear, supernatant liquid,
does not produce any turbidity. The clear liquid is then
poured off, and the chloride of silver obtained is washed
several times, in order to deprive it of the least trace of
gid. If this precipitate is to be kept some time before
use, it should be protected from the action of sunlight,
which rapidly blackens it.

The chloride of silver, with a’little water, is thoroughly
mixed with at least eighty times its weight of finely pow-
dered bitartrate of potassium (cream of tartar), and kept
in a covered stoneware pot.

The composition of the paste used in this process is
exceedingly variable. Each operator modifies it accord-
ing to his fancy, by adding to the cream of tartar some
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other substance, such as common salt (chloride of sodium),
sulphate of sodium (Glauber’s salt), bichloride of mercury
(corrosive sublimate), caustic lime, calcined magnesia, etc..
the greater part of which, if not hurtful, are useless. Rose-
leur proposes the following formula, which succeeds very
well, and which is often preferred to the simple mixture
of chloride of silver and bitartrate of potassium.

Pure silver . . . . . . 38 parts.
Powdered cream of tartar . . . . 250 «
Common salt . . . . . . 250 «

A few spoonfuls of the paste, prepared as above, are
thrown into boiling water contained in a copper kettle.
The paste soon dissolves ecither completely or in part,
and forms the bath into which the articles are dipped,
either with the aid of a hook, or with a basket of wire
gauze, such as we have indicated in the chapter on in-
mersion-gilding. Itis customary, however, to have another

Fig. 109.
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basin of copper, shallow and perforated with holes, and
with lugs which rest on the flange of the outer kettle
These lugs permit the shallow basin to be placed inside
of the other, as seen in Fig. 109, so that the articles to be
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whitened are immersed somewhat in the bath. By means
of the handles of this basin, it can be removed at once
with its contents, without disturbing the bath.

The articles are stirred with a wooden spatula; and at
each operation a' quantity of paste, proportioned to the
surfaces to be whitened, is added. -

These baths do not work well when freshly made, and
they improve with use. They acquire finally a dark-
green tint, due to the copper which is dissolved, and which
takes the place of the deposited silver.

The articles are brightened by friction with sawdust
and scarcely ever by scratch-brushing.

The smallest particle of iron, zinc, or tin, introduced
into the whitening bath, is sufficient to impart a red color-
ation to articles of brass or copper which may be in the

bath.

Iron should be removed with the aid of the magnet ; and
zinc may be eliminated by immersion in a pickle of hydro-
chloric or sulphuric acid, neither of which, when cold,
sensibly attacks the copper articles. As for tin and lead,
they must be removed by hand.

If, from some cause, the operation has not succeeded,
the articles are plunged for a few seconds into a boiling
solution of—

Water . . . . . . . 1000 parts.
Nitrate of silver . . . . .10«
Ordmnry cyanide of polnssnum . . . 60 «

This bath, which retains its strength for a long time,
Onsiderably increases the whiteness of the deposit.

We shall shortly describe, in extenso, certain new pro-
Cesses of whitening, or immersion-silvering, which have
almost completely, and with advantage, replaced the older
process just examined.
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CHAPTER XXXII.
COLD SILVERING WITH PASTE.

RELATED to the above, is the old process of cold silver-
ing with paste, with the thumb, cork, or brush, which
holds an intermediate position between the dry and the
wet methods of deposition. The results obtained, al-
though not very durable, are better than those by the
whitening process, and we are enabled to repair slight
defects upon more durable silverings, and to produce
mixtures of gold and silver, or gold and oxidized silver,
upon thinly gilded objects. We thus avoid, for operations
of small importance, the use of ¢ stopping-off” varnishes.

The paste employed in this process is prepared by
thoroughly grinding in a porcelain mortar, or with 3

Fig. 110.

muller (Fig. 110), and, as far as practicable, sheltered
from the light, the following substances:—

Water . . . 10 to 15 parts.
Fused nitrate of silver (or, preferably,

the chloride) . . 20 «
Binoxalate of potassium (salt of sorrel) 80 «
Bitartrate of potassium (cream of tartar) 80 «
Chloride of sodium (common salt) . 42 ¢

Chloride of ammonium (sal ammoniac) 8 «
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Or, a simpler mixture of—

Chloride of silver . . . . 10 parts.
Bitartrate of potassium . . . 20
Common salt . . . . . 80 «

When the mixture has been fincly pulverized in a por-
celain mortar, it is triturated with the muller upon a plate
of ground glass until a particle rubbed between the
fingers gives not the slightest granular feeling. 'The
paste thus prepared is kept in a pot of opaque porcelain
or in a vessel of black glass, so as to protect it from the
solar rays, which decompose it rapidly.

When it is needed for use, sufficient water is added to
it to form a thin paste, which-is applied with a brush or
pencil upon the clcansed articles of copper, or upon those
gilded by dipping, or by the battery, provided that the
coating be thin enough to allow the copper, through the
coating of gold, to decompose the silver paste. The paste
is allowed to dry naturally, or with the aid of a gentle
heat.

According to the thickness of the gold deposit, the
chemical reaction will be more or less decided, and the
dry paste will assume a pink or green shade. The last
named coloration indicates that a large quantity of the
copper has been dissolved, and that consequently an
equivalent quantity of silver has been reduced to the
metallic state.

The piece is cleansed from the adhering salts by a pro-
longed rinsing in cold water, and the silver appears with
quite a fine dead surface, the brightness of which may be
increased by an immersion for a few seconds in a very
diluted solution of sulphuric acid, or, preferably, of cya-
nide of potassium.

This silvering bears the action of the wire brush and

of the burnisher very well; it may also be “ oxidized,”
18
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a proof of its superiority over the previously described
whitening process.

Should a first silvering not be found sufficiently durable,
it is possible. after scratch-brushing, to apply a second or
a third coating.

The deposit. as we have said. takes also upon copper,
but the silvering is not so white. and isless adherent than
upon a gilded surface.

This process is advantageous for keeping in good order
the reflectors of lanterns for vehicles, etc.: in which
case the paste is rubbed with a fine linen pad upon the
reflector, which acquires a dull and leaden appearance;
then, with another rag. a thin magma of Spanish-white,
or other similar substance. is spread over the reflector and
allowed to dry. Lastly. a rubbing with a fine and clean
linen rag will restore the brilliancy and whiteness of the
plated picce.

For keeping in order silver-plated reflectors in general,
and in particular those used on railways. Roseleur prefers
the following method :—

Prepare a silvering bath of— .

Water . . . . . . . 100 parts.
Nitrate (or chloride) of silver . . . 5«
Cyanide of potassium . . . . . 80 e

Add to this suflicient Spanisll-wllit(;‘&lcvig_atéd chalk),?
in fine powder. to produce a thin magma, which should
be kept in a well-closed pot.  This paste, by means of a
brush. or a pad of old linen. is spread all over the sur-
face of the reflector, and allowed to dry almost entirely,
when it is briskly rubbed over by means of another clean
and dry rag of old linen.  The silvering produced is the
brighter as the operation is more frequently repeated. It
is evident that this process is cqually suited to all silver-
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plated articles, such as carriage decorations, harness
mountings, etc.

The various powders or liquids sold under the names
of silvering liquid, conservator of plated silver, California
2iquor, etc., and which are much used in coffee-houses for
hiding for a few days the worn-off plating of their spoons
and forks, are nothing else than the above paste, dissolved
in a greater or less proportion of ordinary or salted water.

Other liquors sold under the names of aurophile and
argentophile, for cleaning old gildings and silverings,
are simply solutions of cyanide of potassium, and are
applied according to the methods which have been indi-
cated for reviving old gildings.

CHAPTER XXXIIIL

SEQUEL TO SILVERING WITHOUT THE BATTERY : SILVERING BY
SIMPLE IMMERSION—HOT—COLD.

Stlvering by Immersion— Hot.

THERE are two processes of silvering by the wet way
and without the battery, which are as different in their
operation as in their results. One of them is especially
intended for silvering hooks-and-eyes, buttons, buckles,
etc., and is practised, at the temperature of ebullition, in
a bath of the double cyanide of potassium and silver.

This bath is made by dissolving in a kettle of enamelled
cast iron, and in 900 parts of water, 50 parts of ordinary
cyanide of potassium.

In a separate vessel of glass, or porcelain, dissolve 15
parts of fused nitrate of silver in 100 parts of water.
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which, when boiling, produced a very fine dead or partly
dead silver coating, upon copper cleansed according to
the methods indicated at the beginning of this work.

. They prepared their bath by dissolving with the aid of
heat, in a well-scoured copper kettle— :

Distilled, or rain water . . . 500 parts.
Ferrocyanide of potassium (yellow prussiate

of potassa) . . . . 60 «
Carbonate of potassium (pearl ash) . . 40

And, when the liquid was boiling, they added the well-
washed chloride obtained from 30 parts of pure silver.
The bath thus prepared should be boiled for about half
an hour, and filtered before using. By this method,
part of the silver becomes deposited upon the copper
kettle, and should be removed when a new bath is pre-
pared. This inconvenience is probably the cause of the
abandonment of this process, for Roseleur affirms that he
knows of no method of silvering in vogue to-day that
yields more beautiful results.

All the baths for silvering, which contain a great excess
of cyanide of potassium relatively to the proportion of
the silver salt, will silver well, by immersion, even in the
cold, copper articles properly cleansed ; whereas this pro-
perty diminishes in proportion to the increase of the
amount of silver in the bath.

The manufacturers of small articles, partly copper.and
partly iron, such as those used for harness-mountings and
carriage ornaments, employ a particular process of silver-
ing, and their bath is composed of—

Water (ptire) . . . . . . "800 parts. *
Caustic potassa . . . . . . 16«
Bicarbonate of potassium . . . .10«
Cyanide of potassium . . . . 6 ¢

Nitrate of silver (fused) . . . . 2 «
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as desired, and in the direct ratio to the duration of the
immersion.*

* This last assertion is in direct contradiction to the general theory
of deposition by simple immersion, which holds that the metal depo-
sited is replaced in the solution by an equivalent of the immersed
metal, which continues to dissolve as long as it is not entirely covered
by the deposited metal.

To account for this apparent conflict of theory and practice, Rose-
leur offers the following ingenious and rational explanation of this
phenomenon. We have seen that when an article of iron is plunged
into a solution of sulphate of copper, part of the iron is dissolved as
sulphate of iron, while an equivalent proportion of copper is separated
from the solution and coats the iron. In the same manner when we
plunge an object of copper into a bath of double cyanide of silver and
potassium, part of the copper is dissolved and forms a double cyanide
of copper and potassium, while an equivalent proportion of silver is
deposited upon the remaining copper. In either case, the exchange
is arrested as soon as the copper is coated with a continuous layer of
silver, which prevents the solution of the underlying metal.

The same phenomenon takes place at first, during the operation of
cold silvering by the double sulphite of sodium and silver, and an equiva-
lent proportion of double sulphite of sodium and copper is formed. But,
afterwards, another and a different reaction sets in, by which the silver
deposit continues to increase in thickness, without any further solution
of copper, and this is due to certain chemical changes of the component
parts of the bath.

To understand these changes it will be necessary to explain that
silver has very little affinity for either sulphurous acid or oxygen, and,
on the other hand, that sulphurous acid possesses a great tendency to
become sulphuric acid by taking up more oxygen. In such a bath,
therefore, silver will continue to be deposited, being separated in the
metallic state by the reducing action of the sulphurous acid, without
the solution of any more copper to take its place in the bath. This is
proved by the fact that if a bath of this kind be allowed to remain in
a glass vessel, it will be slowly and spontaneously decomposed, and
will silver the glass itself. ‘The sulphuric acid formed reacts upon a
portion of the undecomposed sulphite of sodium, sets free an equivalent
of sulphurous acid, which maintains the bath in the state of bisulphite,
while, at the same time, an equivalent of sulphate of sodium is formed,
which does not interfere with the silvering process.
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for twenty-four hours. At the end of that time, a certain
quantity of crystals will be found upon the mercury, and
the liquid above, more or less colored, constitutes the bi-
sulphite of sodium of the silvering bath. The crystals

Fig. 111.

are separated from the mercury, drained, and kept for
gilding baths. They are not suitable for silvering.

The liquid bisulphite of sodium thus prepared, should
be stirred with a glass rod, in order to climinate the car-
bonic acid which may still remain in it.

The liquid should then be again tested with litmus
paper; and if the blue color is strongly reddened, carbo-
nate of sodium is cautiously added little by little in order
to ncutralize the excess of sulphurous acid. On the other
hand, if red litmus paper becomes blue, too much alkali
is present, and more sulphurous acid gas must be passed
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impoverished, it is made good by additions of nitrate of
silver’ but when;as'will happen in the course of time,
" the proportion of bisulphite present is no longer suffi-
cient to dissolve the silver salt, it becomes necessary to
add some bisulphite of sodium to restore the bath to its
primitive state. Roseleur has used the same bath. now
and then reinvigorated by additions of bisulphite of
sodium, or of nitrate of silver, for five consecutive years,
for silvering trinkets, etc.; and in this same bath as
many articles were daily silvered as a man could conve-
niently carry, and at prices varying from five cents to one
dollar per pound. '

The silver, which is slowly deposited upon the sides of
the vessel, may be easily dissolved in nitric acid for future
use.

Roseleur lays special stress upon the process, and
recommends it to his confréres with the conviction that
it will probably eventually replace all the other known
methods. .

ADDITIONAL FORMULA FOR DIRECT- OR IMMERSION-SILVERING.

The foregoing formule for silvering without the aid of
the battery, may be varied considerably without noticeably
affecting the quality of the work. Thus, for a thin sil-
vering adapted for such small articles as pins, buttons,
buckles, hooks-and-eyes, clock faces, barometer and ther-
mometer plates, and many other articles of copper, brass,
etc., Gore (Electro-Metallurgy, 152 et seq.) gives the fol-
lowing formulee:—

1. Chloride of silver and bitartrate of potassium, equal
parts.

2. Chloride of silver, 1 part; alum, 2 parts; common
salt, 8 parts; and cream of tartar, 8 parts.
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coating and more readily, is made of chloride of sil-
ver, 1 part; washing soda, 3 parts; common salt, 1}
parts; mixed together with a little warm water to the
consistency of thin cream. This mixture improves with
use, and may be replenished as it is found necessary
by adding a little chloride of silver thereto. In car-
rying out these operations, the strictest cleanliness must
be observed, and the fingers are in no case to be used to
apply these mixtures, for which purpose, in addition to
the suggestions above named, soft tooth brushes, pads of
cotton, or sponge are well suited.

For direct silvering, Adrielle (Winckler, Handb. d.
Metalliiberziigen, 98 et seq.) dissolves—

Metallic silver

20 parts,
in Nitric acid 40 ¢
At the same time he prepares a solution of—
Cyanide of potassium . 200 parts,
in Water . 2500 «

He then mixes the two solutions, and stirs into the
same, 40 parts of precipitated chalk. This mixture, which
serves as lhis silvering liquid, is directed to be kept in
Hasks of blue glass, because of its disposition to decom-
pose under the influence of sunlight. It is called by the
Ppatentee « argentine water.”

In using this liquid for silvering, it should first be
thoroughly shaken up to properly distribute the chalk,
and one part of the liquid used should be mixed with two
yparts of water. The articles are rubbed with this mix-
ture, with the aid of linen pads saturated with it. When
they appear sufficiently whitened, they are brightened

with dry chalk, then washed in water and dried. More

durable silvering will be obtained if this liquid is used
with less water.
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Elsner proposes (Zd. 99) the following procedure for
immersion silvering: He dissolves—

Chloride of silver . . . . . 74 parts,
in Aqua ammonia . . . . . . 60 « L

and prepares another solution composed of—

Cyanide of potassium . . . . . 87} parts
Carbonate of sodium (cryst.) . . . 8¢
Chloride of sodium (common galt) . S b

Hot distilled water . . . . . 1000 ¢

These two solutions are mixed, preferably in a largt
porcelain dish, boiled for a quarter of an hour, and the
resulting liquid, after filtration, constitutes his silveriog
bath. The articles to be silvered, after proper prepar
tion, are dipped for a few minutes into this liquid at the
boiling point, thoroughly washed and dried.

Kuhn’s (Id. 99) immersion-silvering liquid is com
posed as follows :—

Nitrate of silver . . . . . . 2 parts.
Sal ammoniac . . . . . . 1 part.
Hyposulphite of sodium . . . . 4 parts.
Precipitated chalk . . . . . 4 ¢
Water . . . . . .. 50

This mixture is freshly prepared as rapidly as it ¥
used, and is rubbed upon the articles, cold, in the manne?
above indicated. '

Stein (/d. 114) triturates to an impalpable powder ins
porcelain mortar, a mixture of—

Nitrate of silver . . . . . . 1 part,
Cyanide of potassium . . . . . 3 parts,

then adds sufficient distilled water to the dry powder to
form a thin paste, and brings this upon the articles with
the aid of a woolen pad. As soon as the articles appear
to be sufficiently silvered, they are washed and dried with
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a soft linen.rag. The above proportion of cyanide should
not be varied, since if more is used the deposited silver
will be redissolved, or if less is used it will have a gray-
ish color. The addition of common salt does not appear
to act well ; nor does the chloride of silver appear as well
adapted, according to Stein, as the nitrate. He recom-
mends this procedure particularly for the direct silvering
of polished articles of copper or brass.

Landois (/d. 115) prefers, for direct cold silvering, a
solution prepared by dissolving cyanide of silver in a con-
centrated solution of common salt, and filtering. Clear
surfaces of copper or brass are quickly coated with metal-
lic silver on being immersed in this liquid, and the de-
posited silver is said to be very adherent. The subse-.
quent operations are the same as above described.

The formulee for direct silvering might be almost indefi-
nitely multiplied, but those above described comprise all
that are sufficiently important to warrant their insertion
in this work. The numerous miscellaneous receipts that
we have hot deemed it worth while to admit, are simply
modifications of those above described.

CHAPTER XXXIV.
ELECTRO-SILVERING.

‘WE have now arrived at the most important part of
Our subject—that which has created as great a revolution
M our domestic customs, as in the artistic working of the
Metals. '

Without tarrying among the various formule given by

Sundry inventors, for electro-silvering baths, we shall de-
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will become loaded with chloride of potassium, or nitrate
of potassium, and, becoming too dense, will not be readils
traversed by the clectric current.  Moreover, in ol
weather, these salts will erystallize upon the immersed
articles, and. as silver will not be deposited upon thee
crystals, the silver coating will be marred by spots which
annot be removed by burnishing it, and the operation
will have to be begun anew.

In this conneetion, we will recall the fact that Ree
leur, in the preparation of his double cyanide electe
gilding solution. uses the same method. to which he veff
pmporl\ here objeets, in the preparation of the eledie
gilding solution (see pages 204-205 of this work. »d
our remarks on page 209).

We should say. nevertheless, that amateurs or oper
tors who employ small baths, often revivified. may subst
tute for the evanide of silver the chloride. or. betrer sl
the nitrate of this metal.  Butin the latter case.te
quantity of eyanide of potasium should be ineresel
Such haths will be prepared as follows:—

1. The nitmte of silver &< prepancd iz the manner indr
cated above, and 15 parss of 22 mearnly equal o 10 s
of pure silver! are disselved i 1non RIS Of warer.

2 The cyvanide of potassium pune . about 25 p

s then added to the
celewine = K T . T T 1
Atter >:......~_ o Tacilltate womir s soluticzm. che

s fltendl I onlor o senami T iTT -'-:‘.:..kf:.:\i !

-
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alB.eean sisale el

musoases twil Te notiadiny L v IO
of silver per DWW ol waten T s o arh

TATY PUIpOSS. 0" Theootlor Danllo s siwer o
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plotess employ muck moier latis Tllns mpowl
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varts of metal per 1000 of water, but an average of
ftoin//200¢67/25) parts furnishes very good and uniform

Tesults.

The proportion of cyanide of potassinm employed is

much more than is required for dissolving the indicated.
quantity of silver, since 1} parts of good cyanide is rather
more than sufficient for 1 part of silver; butexperience de-
nonstrates that, unless there be an excess of cyanide of
'‘Otassium, the baths do not conduct electricity well, and
5e deposit of silver is granulated, striated, and irregular.
"he necessity of the presence of free cyanide in electro-
ilding and silvering baths has been fully explained in
hapter XXVII., page 256 et seq., to which the reader is
*ferred.

"The operation is effected with the current, and with
Aths, either warm or cold. The latter method is gener-
1y adopted for articles which require great solidity.
'he hot process is employed for small articles, although

is preferable also for steel, iron, zinc, lead, and tin,
"hich have been previously electro-coppered.

The hot electro-silvering baths are gencrally kept in
Damelled cast-iron kettles, and the articles are either sus-
'‘©nded, or moved constantly about in them. The pre-
'Minary operations of cleansing in acids and passing

rough “ quicking” solution are necessary. A somewhat
‘M ergetic current is needed, especially when the articles
're moved about, in order to operate rapidly. The cur-
*ext js too strong, when the articles connected with the
l€gative electrode become gray or black, or produce an
"B undant disengagement of gas bubbles.

In the hot silvering baths, the separate battery is often
T®vplaced by the use of a zinc wire wrapped around the
&rticles. The points of contact of the two metals are
often black or gray, but the strain rapidly disappears by
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For CLEANSING STEEL (cutlery).—Immersion in boiling
alkali for the removal of grease; scouring; rinsing; dipping
in strong muriatic acid; then for a few seconds in a silver
“striking” solution; then in the plating bath until the
required amount of silver is deposited. e~

| The formulee for the « stnkmg solution, which-will-be-
given further-en, is low in silver, rich in cyanide, and
worked with a strong current and a silver anode.

NICKEL-SILVER (German-silver) (for spoons).—Immer-
sion in boiling alkali; scouring, if necessary; rinsing in
water ; immersion in acid mixture, composed of two-thirds
sulphuric acid and onc-thitd nitric acid; dipping in weak
< quicking” solution (either very dilute potassium-mercury
cyanide, or acidulated nitrate of mercury); immersion for
a few seconds in the silver « striking” solution ; and from
this into the plating bath.

BRITANNIA-METAL (hollow-ware).—Cleansing in alkali
as above; brushing; rinsing in water; again immersing
in alkali to remove finger marks, if necessary; immer-
sion in the “striking” solution, and from this into the
plating solution. A ¢ quicking” solution for Britannia,
sometimes employed, is composed of a strong solution of
sal-ammoniac and corrosive sublimate, into which the arti-
<les are dipped after cleansing in strong potash. The
metal will plate without being scoured. The Hartford
Britannia Company employs substantially the same
method of procedure. Whether articles require to be
scoured or not will depend, of course, upon their freedom
from grease or dirt of any kind, and the operator must
use his judgment as to whether he may safely dispense
with it in preparing his work for plating.

The above described preparatory operations correspond
in a general way with the most approved English methods,
as witness the following brief statement from Gore (Elec-
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Rogers's  Striking” Solution. .
Cyanide of potassium . . . . . 6 ounces.
Silver . . . . . . . . 4 ounce.
Water . - . . . . . . . 1 gallon.

Use strong current.
The following is the composition of the

Meriden Company’s ¢ Striking” Solution.

Cyanide of potassium . . . 12 to 16 ounces.
Silver . . . . . . 8 to 10 dwta.
Water . . . . . . 1 gallon.

The plating solution commonly employed by the Wil-
am Rogers Manufacturing Company, of Hartford, Conn.,
as the following composition :—

Rogers’s Formula.

Cyanide of potassium . . . . . 6 ounces.
Silver (in chloride) . . . . A S
Water . . . . . . . . 1 gallon.

"IChe usual plating bath of the Meriden Britannia Com-
‘xa y has the following proportions :—

Meriden Company’s Formula.

Cyanide of potassium . . . . . 12 ounces.
Silver . . . . . . .83«
Water . . . . . . . 1 gallon.

“When these baths deposit their metal rapidly without
1€ aid of electricity, it is a proof that they are too rich
A eyanide, or, what amounts to the same thing, too poor
0 silver. A deposit effected under such conditions is
rarely adherent, especially when it is made upon articles
Previously coppered, because then the excess of cyanide
dissolves the film - of deposited copper, and the silver

which takes its place is easily rubbed off with the finger.

This phenomenon will be particularly observed with
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articles of steel, tin, lead, etc., which have been coated
with copper before plating. The remedy consists in add:
ing to the bath just so much of silver salt, that a piece of
copper will not become sensibly silvered in it, without
the aid of electricity.

The cold clectro-silvering baths are disposed differently
according to the articles to be operated upon. Thee
generally cmployed for electro-plating tablespoons and
forks, etc., are contained in large, rectangular wooden
troughs (Fig. 113), lined with gutta percha, or madeo

Fig. 113.

wrought iron with riveted joints. They are sufficient!¥
high to allow of about 4 iuches of liquid being abo?
the immersed objects, which should be supported eq\“'
distant from top, bottom, and sides, in which case the de-
position of metal is likely to be of uniform thicknesst
both extremities of the objects. Each vat has a wooden
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am or flange attached to, and passing all around its upper
zadge. Upon this rim is fixed a rectangle of brass tubing,
to which is soldered a binding screw connecting it with
the positive pole of the battery. Inside of this rectangle
is attached another smaller rectangle of brass tubing,
passing all around the flange like the first, the two being
completely insulated from each other. This second rect-
angle also has a binding-screw, which serves to connect
it with the negative pole of the battery. Rods or tubes
of brass placed transversely rest with their extremities in
>lean metallic contact with the outer or larger rectangle,
nd these are destined to support, and are in good
1etallic contact with, a number of sheet silver anodes by
a mes of iron, which extend down into the bath. Other
‘«s of brass, also lying crosswise like those just mentioned,
sst with their extremities in the inner and smaller rect-
L&le, and from these are supported by means of wires
<= objects to be silvered. By using a flange slightly in-
-med upwards, or provided with a step, the outer rect-
Z3le will be placed somewhat higher than the inner one,
that cross-rods carrying the anode will cross without
L ching the lower-lying inner rectangle. The same
%3 ect will also be accomplished by using a larger tube—
3 one inch in diameter—for the outer rectangle, and a
R aller one, one-half inch, for the inner one. It is scarcely
*«essary to add that all the points of contact of the
Oss tubes with the rectangles, the supporting frames,
2q the suspension wires with the cross tubes, and the
\xading-screw and other connections, must be kept scru-
Wlously clean, and for this purpose must be frequently
Xamined.
Having provided a vat of this description, a certain num-
der of spoons, forks, etc., fixed to one of the cross tubes
(Fig. 114), by means of copper wires, are cleansed at the
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These striee are generally due to the existence of a
multitude of small, convection currents, ascending and de-
scending side by side, and formed by the successive dis-
placement of denser and lighter liquid layers. They do
not occur in liquids kept in a state of constant agitation.
The denser layers, being richer in metal, deposit it more
abundantly in the direction which they follow, and form
grooves which cannot be filled by the lighter and poorer
currents. It is, therefore, advantageous either to keep
the bath, or the objects, in constant motion ; and in large.
plating works, where motive power is available, a small
portion of it may be used for imparting a swinging motion

Fig. 116.

to the objects to be silvered. In this case, the frame
S\apporting the articles does not rest upon the vat, but
18 suspended above the bath, and receives a slow swinging
Motion from a small eccentric or its equivalent (Fig. 116).
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rotection, the Meriden Britannia Company uses a frame
a which the articles, supported therein by their tips, are
laced horizontally in a shallow silver bath, and immersed
ust deep enough to allow the projecting convexities to
lip into the bath. By this artifice, these portions are
riven a second coating of silver of any desired thickness.
This mode of procedure, which is termed ¢ sectional plat-
ing,” accomplishes the intended purpose, simply and satis-
factorily. The common plan, elsewhere named, of allow-
ing the backs of these articles to face the anode for a
longer time than the front, has the obvious objection that
t necessitates the deposition of an unnecessarily heavy
Oating upon the other portions of the same surface ex-
Osed to the anode. Similar devices are in use in other
‘tablishments.

The following tabulation exhibits the amount of silver
‘Posited upon the several grades of plated tableware
anufactured by the William Rogers Manufacturing
>mpany, of Hartford, Conn.

Per gross. Extra plate. Double plate. Triple plate.
Teaspoons . . . . 48 dwts. 4 oz. 6 oz.
essertspoons and forks .72« 6 « 9 «
“Tablespoons and med. forks . 96 « 8 « 12 «

Electro-silvering baths do not generally work so well
hen freshly prepared as after they have been used for a
>Ttain time, and have become electrolyzed ;| the deposit is
Ot always uniform, and is often granulated, bluish, or
‘ellowish. When this is the case, it will be found useful
‘O mix a portion of old baths with those recently prepared.
New baths may be artificially aged by boiling them for a
few hours, or by adding to them one or two thousandths
of aqua ammonia.

The greatest reproach to clectro-silver-plating is that
the deposit does not retain its color, but becomes yellow-
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CHAPTER XXXV,

SILVERING BATH FOR AMATEURS.

AMATEURS, or those who simply wish to make a few
experiments in electro-silvering, will find the following
disposition very satisfactory, since the expenses are small,
and the results certain. _

The bath is kept in a cylindrical vessel (Fig. 117) of
stoneware, glass, or porcelain, and of appropriate size.
The spoons, forks, etc., after the proper preparatory
treatment, arc attached by clean copper wires to the

Fig. 117.

circumference of a brass ring, supported upon the rim of
the apparatus by three or four soldered wires. The ring
is connected with the negative pole of the battery, and
the positive pole with a platinum anode, which is im-
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The loss of weight of the anode should agree very closely
Wwith the gain imweight of the plated articles, if the bath
Is working properly. If the anode is losing more than

‘he goods are receiving, the indication points to an excess
f £rec cyanide in the bath; if the reverse be the case, a
efi ciency of free cyanide may safely be suspected.

X, either case the remedies are obvious. It is a good
iLe to observe, not to correct the irregularities that show
1iexmselves in the working of the bath, by fresh additions
f cyanide or silver salt, until the operator has assured
i self by careful examination that the fault does not lie
with an insufficient or excessive current, or a disproportion
between the surface of the anode and of the recipient.
Every fresh addition increases the quantity of the sub-
stances in the bath, and to maintain its density within
proper limits its volume will soon become greatly in-
creased by the necessary dilution with water.

When a bath is in good working order, the operator
should, by careful attention to the hints and precautions
herein given, strive to keep it so. Such attention will go
very far towards accomplishing this desirable result, but
o amount of advice will take the place of experience.

A durable electro-silvering, that is to say, a thick, con-
tinuous, and adherent metallic deposit, is of such import-
auce at the present day, that we repeat again in a synoptical
form the several operations recommended by Roscleur
for obtaining good results.

ROSELEUR’S METHOD FOR COPPER, BRASS, AND GERMAN-SILVER.

FIRST OPERATION.
Boil the articles a few minutes in a solution of—
; Water” . . . . 10 parts,
Caustic potassa . . . . . . 1 part,
~ind wash in.fresh water.
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SECOND OPERATION.
Dip into a cleansing pickle composed of—
Water . . . . . . . 10parts
Sulphuric acid . . . . . . 1 part,
and rinse.
THIRD OPERATION.

Plunge for a few seconds into the following mixture:—

Nitrie acid of 36° Baumé, yellow . . 100 parts,
Common salt . . . . . . 2 «
Caleined soot . . . . . . 2 ©

and wash rapidly in abundance of water.

FOURTH OPERATION.
Dip rapidly into the following mixture, prepared the
day before :—

Yellow nitrie acid of 367 Baumé . . 100 parts,
Sulphurie acid of 662 Baumé . . . 100 ¢
Common salt . . . . . 4

and wash very rapidly in fresh water.®

FIFTH OPERATION.
Tmmerse the articles for a few seconds, or until they
are entirely whitened. in a solution of—
Water . . . . . . . 100 parts,
Nitrate of mereury . . . . . 1 part,
with the wldition of saflicient <alphurie acid to render the solutiod
¢lear on stiveing with a plass rod.
Rinse in fresh water.
SINTH OPFRATION,
Tmmerse the articles in the bath. under the influence of
a weak current, and at the expiration of a quarter of 8%
hour examine caretully cach supporting rod.  If the

¥ Some operitors substitute tor the third and fourth operations scour
ing with pumice-stone powder.  For tie preparation of Britannis®
metal, steel, eten see our deseription. Clapter XXXV, page 2903.
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re being coated uniformly and without spots the
1 is allowed to proceed; on the contrary, should
t-deposit be crystalline, the pieces are withdrawn,
scratch®brushed, passed through a hot solution
le of potassium, rinsed in fresh water, plunged
« quicking” solution, rinsed again, and then re-
1 the silver bath, where they are permitted to re-
il they have received the quantity of deposit de-
upon.
SEVENTH OPERATION.

urrent is arrested for a few minutes before the
ire withdrawn from the bath, in order that the
may redissolve the subsalts of silver deposited
th the pure metal.

EIGHTH OPERATION.

ve from the bath, wash in fresh water, and then
 weak pickle of sulphuric acid.

NINTH OPERATION.

h-brush.

TENTH OPERATION.
sh, if desired.
raths for clectro-silvering very large pieces, or
diverse forms, must obviously be contained in
g vats of appropriate shapes, the soluble or in-
anodes being placed, sometimes in the middle,
:s about the sides.
rticles when removed from the bath have a dead
hich is crystalline and micaceous when the bath
and dull and earthy looking with old solutions.
id lustre is casily scratched, and becomes yellow
ct with the air. In order to preserve its freshness,
be covered with a thin coat of colorless alcohol
We have already seen that an article, rendered
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it is nearly time to withdraw the spoons from
1. He thereupon removes, dries, and weighs
eturns them again to the bath with the above-
cautions; and this operation must usually be
veral times until the proper weight of silver
posited.
Jopt this plan: they cleanse the spoons or forks
iem immediately into the bath, except one,
»ated as above and is used to control the oper-
is piece is now and then removed from the bath
1 its increase of weight, and when it has
s correct proportion of silver as determined by
lculation, it is assumed that the balance of the
e also received their proper quantity and that
on is complete.
thods are obviously defective and erroneous.
Place, the operation is tedious, and it will be
out of a thousand if the correct result is arrived
the quantity of silver deposited on the piece
to control the operation will be materially
the condition of the wire from which it is hung,
1ess of its contacts and its distance from the
m which it will be apparent that the most erro-
Its may be reached, if the quantity of silver
» be deposited upon the other articles be calcu-
the increase of weight of the test piece.*

amalgamated articles will become sensibly oxidized dur-
g which precedes their weighing.
ing the operation, the objects have been dried in order
he proportion of deposited silver, they should not be re-
bath without having been cleaned in a hot solution of
rtassium, which dissolves the grease from the handling,
through the ¢ quicking” solution, and rinsed. Alcohol
ituted for the hot solution of cyanide, but the results are
nd the expense iz greater.
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cles are more bulky after than before the silvering
cess; nevertheless it is sufficiently exact for all practical
poses.

\ careful operator will employ a balance for each bath,
2cially when silvering spoons and forks. The sup-
ting frames may be circular, in order to have the anode
he centre of the bath so that the articles shall be at
al distances from it in order that they shall all receive
same amount of deposit. The central anode may be
forced by another circular anode laid on the sides of

Fig. 119.

o T

vessel, so that the articles are exposed to the action
1e current on both sides. TLastly, there is no difficulty
» disposing a signal bell in connection with the pointer

he balance that it will indicate the precise moment
21
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when equilibrium is established and the operation com-
pleted (Fig. 119).

We see that, in this arrangement, the articles to be
silvered are connected with the negative pole through the
colnmn, the knife-edges, and the beam of the balance.
The anodes communicate with the positive pole by means
of a conducting wire passing through the column of the
balance, but insulated from it by a glass tube which sur
rounds it. This apparatus may be modified in many
ways. .

An apparatus of the character of that just described,
will obviously enable the operator to determine with great
precision the weight of silver deposited; it will save much
labor, it will economize battery power; and finally, where
several of the above-described baths are employed, there
will be no danger of a complete stoppage of work bY
rcason of a faulty bath, which is frequently the case where
a single depositing vat is used.

" Mechanical devices for automatically breaking circuit

when the predetermined amount of silver has been laid
on articles in the plating-bath, and for indicating the fact
by signal, or otherwise, are numerous. Some of thesé
have been made the subject of pateunts, and in various
modifications such devices are in use in all the larg®
establishments.
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CHAPTER XXXVIIL
ROSELEUR’S PLATING-BALANCE.

A PLATING-BALANCE WHICH DEPOSITS WITHOUT SUPERVISION,
AND WITH CONSTANT ACCURACY, A PREDETERMINED QUAN-
TITY OF SILVER, AND WHICH AUTOMATICALLY BREAKS CIR-
CUIT WHEN THE OPERATION IS TERMINATED.

‘WE describe in this chapter an automatic plating-
)alance, designed by Roseleur, a very elaborate but per-
ct apparatus for its intended purpose. We give the
escription in the words of the inventor.

“The several forms of plating-balance in general use,
10ough very convenient, are still imperfect, for the reason
haut the operator must be present when the operation is
inished, in order to withdraw the objects from the bath,
X to arrest the action of the battery. The personal at-
lention thus demanded is not always possible, and is fre-
Quently irksome and inconvenient, especially where baths
ire kept in operation day and night which will deposit a
Jreat excess of silver, if they are not arrested in time.

‘We have succeeded in avoiding all the inconveniences
20inted out by means of the plating-balance about to be
lescribed.

Of the four sizes of this apparatus manufactured, the
Mallest is sufficient for a half-dozen of forks or spoons,
Nd js intended for the use of amateurs, chemical labora-
Ories, etc.

"The other three- sizes are designed for manufacturers,
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and will carry four, six, or twelve dozens of forks a
spoons, or a proportionate quantity of other articles.

The balance designed for the use of manufacturersh
the following parts (Fig. 120) :—

Fig. 120.

1. A depositing vat of wood lined with gutta-per!
which renders it impervious, and which is not acted uf
by the bath.

Around the upper ledge of this trough is carrie
biass rod attached by small nails penetrating the w
through the gutta percha. This rectangle (Fig.,121)
a screw connection at one extremity for attaching thet

t
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p of mercury. According as the beam inclines one
vy or the other, this wire plays in or out of the cup.

4. A scale-pan for weights, with two knife-edges of cast
*el, which is attached to four chains supporting a wooden
m for the reception of weights. A smaller pan above
intended for the weights corresponding to that of the
ver to be deposited. .

5. The frame for supporting the articles to be sxlvered
hich is also suspended from two steel knifesedges, and
te rod of which is formed of a stout brass tube attached
slow to the brass frame proper, which last is equal in

Fig. 125.

mensions to the opening of the vat, and supports the
rious cross-rods bearing the articles.
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six bearings where the knife-edges rest, until all the pol-
ished parts of the latter are covered. This mercury pre-
sents the following advantages:—

1. It prevents the corrosive action of the acid vapors
of the work-room upon the polished parts of the kmfe-
edges and their bearings.

2. The friction is lessened, and the weighings are more
correct.

3. It considerably increases the surfaces of contact for
the passage of the electric current.

- 4. It prevents the loss of temper which the knife-edges
would otherwise suffcr by the excessive heat to which they
would be exposed.

Lastly, the insulated steel cup is filled with mercury,
until the point of the platinum wire attached to the beam
just touches it when the equilibrium is established, that
is to say, when the index marks zero. The surface of the
mercury should be, now and then, cleaned of any dust
which may prevent the passage of the current. The small
flexible pocket is used fori raising or lowering the level of
the mercury, and thus permitting of the exact adjustment
of the balance.

USE OF THE BALANCE.

1. The depositing vat is filled up with the silver bath
to within a few inches of the upper edge.

2. The anodes arc hooked upon their respective rods,
each of which rests upon the brass rectangle nailed upon
the vat, forming a connccted system, communicating by
means of the binding screw with the positive electrode.

The silver anodes should dip entirely into the liquid,
otherwise they will be rapidly cut at the water line, while,
with complete immersion, the platinum supporting wires
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cuit, and stopping the deposition of silver, precisely as if
one of the conducting wires had been cut.

The operation will, therefore, run its course without
personal surveillance or attention; and, what is more,
the results will not be modified, whatever be the length
of time the articles remain in the solution. An excess
of silver cannot be deposited, since there is no electric
current; on the other hand, should the bath dissolve a
certain proportion of the deposited silver, the articles
become lighter, and ‘the equilibrium of the balance is
again broken, resulting in the platinum wire re-entering
the mercury, and closing the circuit anew. We have
therefore a series of oscillations, due, on the one hand, to
a slight excess of the electro-deposit, and on the other to
its partial solution in the cyanide, and the result is that
the amount of the deposited silver remains within the
proportions determined upon in advance.

GENERAL DIRECTIONS FOR KEEPING THE PLATING-BALANCE
IN ORDER.

When a silvering operation is complete, the weights
should be carefully removed from the scale pan, in order
that the supporting frame carrying the silvered objects
shall come to rest gently and squarely upon the vat.
Any violence in this operation may endanger the knife-
edges. The rods with the articles may then be easily
removed.

The parts of the apparatus which demand the greatest
‘cleanliness are the two binding screws through which the
current is transmitted ; the points of contact of the rods
carrying the artitles, with the supporting frame; and lastly
those of the anode rods with the rectangular brass rod

. fixed to the vat.
Acids should never be used for cleansing any part of
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The instruments employed for burnishing are made of
various materials, but all of them must fulfil the ‘requisite
conditions of great hardness and a perfect polish.

Hardened cast-steel and several varieties of quartz such
as agate, flint, and blood-stone, answer the purpose. For
burnishing metallic electro-deposits, steel and blood-stones
ave especially used. There are several qualities of blood-
stone. It should be hard, and must have a close texture
without seams or veins ; it should leave no white lines on
the burnished parts, nor take off any metal, and its color
should be of an intense black-red. Burnishers of steel
must have a fine, close grain, and be susceptible of taking
perfect polish. Should the polish of any of the burnishing
tools become impaired by use, it is restored by friction
upon a pad of skin or leather attached to a wooden block,
which is fixed to the bench by four protruding points of
iron (Fig. 128). The pad is charged with polishing rouge

Fig. 128.

NN

A

(colcothar, sesquioxide of iron), in impalpable powder, or,
preferably, with pure alumina obtained by the calcination
of ammonia alum. Venetian tripoli, rotten-stone, putty-
powder, emery, and many other hard substances in a state
of fine division, may also be employed.

- The shapes given to burnishing tools are various (Fig.
129). Some are lance-shaped, others resemble a tooth,
or a knife; others imitate a hind’s foot, the olive, a half
sphere, a dog’s tongue, etc. etc. A considerable stock of
these instruments is necessary.

The burnishing operation is divided into two distinct
parts: the first consists in roughing, and the second in
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finishing. The tools are also of two kinds: the first pre
sents quite a sharp edge, whereas the latter has a rounded

Fig. 129.

surfaice. An experienced worker cannot be induced #
part with a good burnishing tool, since he is so fully ¢
nizant of its value for rapid and successful work.

The operation is conducted in three different mode:
by hand, on the lathe, and by the arm. The tools for 1
hand or the lathe are fixed, by means of copper ferrules
to wooden handles, cylindrical and short, in order that
the hand be not influenced by their weight. On theco
trary, the tools for the arm or the vise are fastened ©
wooden handles sufficiently long to rest their slender pit
upon the arm or the shoulder, whereas the stouter p*
tion is grasped by the hand.

The burnisher’s tool and the objects are frequen
moistened with certain solutions, some of which simplf
facilitate the sliding of the instrument, while the othet
have a chemical action which affects the shade of th
burnished articles. The first category comprises pue
water, solutions of soap, decoctions of linseed, and infir
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a “stopping-off ’ varnish, which is dried in the air, or in
a stove, or over a gentle fire until it no longer sticks to
the fingers. The object is then ready to be put into the
bath.

« Stopping-off ’ varnishes are generally solutions, in
boiled linseed oil, or essence of turpentine, of certain
resins, like copal, elemi, gallipot, etc.; and, as these var-
nishes are not sufficiently colored to distinguish the places
where they have been laid on, they are mixed with a
certain proportion of red-lead, or, preferably, chrome-
yellow (chromate of lead), which at the same time en-
hances their drying properties. The coloration of the
varnish may also be produced with artificial ultramarine,
or Prussian blue.

For a varnish that will resist the solvent power of the
hot alkaline gilding liquid, Gore ( Electro-Metallurgy, 182)
recommends the following composition, viz:—

Translucent resin . . . . . 10 parts.
Yellow beeswax . . . . . . 6«
Extra-fine red sealing-wax . . . . 4 «
Finest polishing rouge . . . . 3 «

A general receipt for a varnish by the same author is

‘ best quick-drying copal varnish, with some peroxide of
Iron, or ultramarine mixed with it, for ¢stopping-off’ in

hot cyanide solutions; or mixed with chromate of lead, 1f

fox use in cold liquids. It dries in about three or four

hows.” 1t is manifest that compositions for this purpose

MazAy be varied almost indefinitely, according to the con-

V&= mience or personal preference of individual operators.

It is evident that the galvanic deposit will coat only
o parts unprotected by the varnish. As far as prac-
ticable; the temperature of the bath should be low, and

€ current weak, for fear of having frayed lines along the
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uich is mixed with a small proportion of a solution
‘mmoniac, the artist executes the engraving upon
*surface, and covers the whole, hollows and reliefs,
1e nielling composition. - The article is then heated
muffle until the composition melts, when it will be
to adhere firmly to the metal. The design is
t out in very effective contrast by denuding the
s in relief, without touching the hollows, which re-
fine black.
method is costly, since each article must be en-
The arts have called to their aid another and a
r process, which consists in engraving in relief a
ate, which, applied to a sheet of silver, subjected to
ul pressurc in a die, reproduces a faithful copy of
yraving. The silver sheet thus stamped is ready
.ve the nielling. A large number of copies may be
«d from the same matrix.
i is the method by which a quantity of nielled

:lted is poured into the fused sulphur, which transforms these
1to sulphides. A small portion of sal ammoniac is then added,
'r being removed from the crucible, or retort, the product is
:d and is then ready for use.

ive herewith the proportions indicated by Mr. Mackenzie, who
much attention to the subject.

e of the first crucible :—

"lowers of sulphur . . . . . 750 parts.
ial ammoniac . . . . . . T5

e of the second crucible, which, after fusion, is poured into

iilver . . . . . . . 10 parts.
Jopper . . . . . . . 40 «
ead . . . . . . . 80 «

wur is of the opinion that it is preferable to diminish the pro-
f lead, the sulphide of which impairs the blue shade of the
and corrodes too deeply.
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cyanide, as by the standard method we have described
and recommended. Not only is there no saving, but the
carbonate of potassium, caustic potassa; etc., used to pre-
cipitate the nitrate of silver, as carbonate, or oxide, is
wasted ; and more than this, the operator employing these
methods is introducing into his bath large quantities of
foreign substances (caustic potassa, carbonate of potassium,
chloride of potassium, or nitrate of potassium), which are
not only useless, but which directly or indirectly impair
the efficiency of the plating solution.

As many electro-platers have the practice of converting

their silver nitrate into chloride by the addition of common
salt or hydrochloric acid, and dissolving the chloride thus
fo1med in cyanide of potassium, this may partly explain
thae frequent difficulties they cncounter in having these
s Jutions to work in a uniformly satisfactory manner.

While all writers on electro-plating agree in the opinion
thw at the introduction of forcign ingredients into the plat-
ira & solution should be avoided as much as possible, none
b == ve so clearly and concisely stated the objections thereto
S Gore, from whom we quote the following paragraph
(=lectro- Metallurgy, 159) :—

«1f, instcad of cyanide of silver, we add oxide of silver
t™> the cyanide of potassium liquid, it converts part of the
C¥» z:nide into caustic potash ; if we add carbonate of silver,
it converts it into carbonate of potassium ; and if chloride
of” silver, it converts it into chloride of potassium; and
e&ch of these substances, especially the last, diminishes
thue action of the liquid upon the dissolving plate; de-
CTeases its solvent power for cyanide of silver, makes its
particles less mobile, and causes it to act in some degree

UPon base metals, and thus endangers the adhesion of
the deposits upon them. Some elcctro-platers think the
presence of thesc salts not injurious, but most consider
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publicity given to the patent, which was offered without
royalty to the public, and the complete description of the
process in Roseleur’s work, it is only within recent years
that platinizing has found favor and secured an introduc-
tion into the arts.

Platinizing by Stmple Immersion.

Platinum may be deposited either by simple immersion,
or by galvanic action.

Copper and its alloys appear to be best adapted to
receive a satisfactory platinum deposit ; iron, zinc, lead,
and tin coated with this metal, even after a previous cop-
pering, yicld only defective results. '

Silver, on the other hand, accepts an adherent deposit
of platinum, as we had occasion to notice in treating of
the ornamentation of plated surfaces (Chapter XLIL., p.
344), where a thin film of platinum is deposited on such

surfaces, by bringing them in contact with a solution of
the chloride cither in water or in alcohol or ether. This
Operation is nothing clse than a species of direct or sim-
Ple immersion-platinizing. The platinum salt is reduced
by the silver, with the formation of chloride of silver,
which is disposed to make its appearance on drying as a
fvhitish incrustation on the * oxidized” surface. A dipping
M Ywveak ammoniacal water will dissolve this coating.
The color of the platinum thus deposited will vary from
steel-gray to nearly black, according to the concentration
of the platinum solution and its temperature.

or copper and its alloys, Roselcur proposes to immerse
the articles in the following solution, kept boiling :—

Distilled water . . . . . . 100 parts.
Caugticsoda . . .. - . . ., 12 «
Platinum, or its equivalent of neutral chloride 1 part.
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The deposit is bright, quite durable, but of a dark el
rescmbling that of « oxidized™ silver.

Electro-deposits of Platinum.

Solutions suitable for obtaining electro-deposits of th#
metal are numerous; the operation will succeed, in
with alkaline, neutral, or acid solutions, containing pr
tinic chloride. The following formule will give, with
the aid of heat and electricity, platinum deposits qui*
pleasing in appearance:—

First Formula.
Distilled water . . . . . . 100 parts.
Carbonate of sodium . . . . . 40 ¢
Platinum . . . 1 part.

Temperature of the bath, from 150° to 175° Fahr.

Second Formula.

Distilled water . . . . . . 100 parts.
Phosphate (or borate) of sodium . . 6o
Platinum . . . . . . . 1 part.
Third Formula.

Distilled water . . . . . . 100 parts.
Pyrophosphate of sodium; or chloride, or

iodide of sodium . . . . . 80 ¢
Platinum . . - . . . 1 part.

These several formulie are open to the objection
furnishing only exceedingly thin deposits, sinee if t
coating were permitted to go on increasing, most of
would be without adhcrence, and often in the form
scales. The deposit is black or steel-gray in color.

On the other hand, the procedure about to be describe
which is that of MM. Roseleur and Lanaux, when prt
perly carried out, will permit of the deposit of any desired
thickness of platinum upon the same surface, and witha
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color and lustre identical with those of platinum articles
found in the arts.

One part of finely laminated platinum (platinum-sponge

is preferable) is covered in a long-necked glass flask with a
mixture of 15 parts of hydrochloric acid and 10 parts of
nitric acid of 40° Baumé. It is then heated upon a plate
of perforated sheet-iron, so that the bottom of the flask
alone receives the heat. An abundant disengagement of
orange-yellow fumes ensues, and the platinum disappears,
leaving a reddish liquid, which should be heated until it
becomes viscous enough to adhere to the sides of the
flask. This latter part of the operation may be effected
in a porcelain evaporating dish, the shallow form of
which hastens the evaporation of the excess of acids.
After cooling, the residuum is dissolved in 50 parts of
distilled water, and, if necessary, filtered.

In a separate vessel, 10 parts of phosphate of ammonium

are dissolved in 50 parts of distilled water, and the two
solutions are mixed. A copious precipitate of phosphate
of ammonium and platinum is formed in a liquid of orange
color, which should not be separated, and into which
should be poured, with constant stirring, another solution,
<composed of 50 parts phosphate of sodium in.100 parts
©f distilled water.

The mixture is made to.boil, and the evaporated water
ms replaced, until no more ammonia is disengaged (which
s ascertained by the smell), and until the liquid, which
~wvas' previously alkaline, begins to redden blue litmus
waper. By the reactions which take place, the previously
wellow liquid becomes colorless, which indicates the forma-
Tion of a double salt of sodium and platinum.

The solution is then ready to deposit platinum upon
articles of copper, or its alloys; it is used hot, and with a

strong electrical current. A platinum anode is used, but
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For obtaining deposits of this metal, solutions have
been made by dissolving the chloride in cyanide of potas-
sium, or by saturating a solution of the cyanide of potas-
sium with the metal, by the current, in the manner de-
scribed with gold and silver. Cyanide of potassium ap-
pears to take up a considerable quantity of the metal,
and the cyanide solution is said to yield the metal freely,
so that heavy reguline deposits are not very difficult to

" - obtain.

Bertrand (Comptes Rendus, tome. Ixxxiii.,, 857) de-
scribes the double chloride of palladium and ammonium,
perfectly neutral, as a good solution with which to obtain
palladium deposits, either by immersion or by the current.
An anode of palladium is dissolved, while the deposit is
going on. Palladium, however, is one of the rarer metals;
it does not protect other metals as well as platinum, and
its behavior is therefore of no practical importance.

We had the opportunity, while this work was in course
of preparation for the press, of seeing some remarkably
fine electro-deposits of iridium, the hardest and most re-
fractory and unalterable, of all the metals of the platinum
group. These iridium deposits, upon various metals, ex-
hibited a fine steel-gray lustre and color. The inventor,
Dr. W. L. Dudley, of Cincinnati, stated to us that he had
solved the problem of coating metals with iridium by the
use of a suitable solution of the metal, and the proper
regulation of the current, and that a company was engaged
in practically working the process in Cincinnati.

To maintain uniformly the proper strength of the plat-
ing solution, a plate of iridium is cmployed as an anode.
The metal, from samples which we had the opportunity
of observing, is deposited in reguline form, and is suscep-
tible of taking a good polish. A thin platinum sheet,
electro-plated with iridium, retainsits flexibility,and when

\
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ency to oxidize even in the presence of moisture, are suffi-
cient to explain the great popularity which nickel-plating
enjoys. »

“T'he industrial development of the art, however, which
has been surprising both in respect to its rapidity and ex-
tent, may be attributed in a large measure to certain
fav-oring circumstances, quitc independent of the excellent
ada ptability of the metal for electro-plating purposes.
These circumstances are, first, the great advances that
ha~-e been made within this period in the production of
nickel on the commercial scale, by which the cost of
.the metal has been greatly reduced, and its purity greatly
Mcreased (for which we are indebted mainly to the
A merican Nickel Works of Camden, N. J., under the
SCientific management of Mr. Joseph Wharton*) ; and,

*  Mr. Wharton has produced at his works in Camden, N. J., since
tl.)e Y ear 1876 to the close of the year 1882, 1,466,765 pounds of metallic
Mckel. He began experimenting very early to determine whether
Mckel could not be produced in a pure and malleable cendition, sus-
c"’l_?’lible of being worked in nearly the same manner as iron, and of
"N g applied in the manufacture of various objects demanding a

g, non-oxidizable metal.  He succeeded so well that he was
:n“bled to display at the International Exhibition in Vienna, in 1873,

=a ruple of nickel in the form of axles and axle-bearings ; and at the

hilIsdelphi« Exhibition, three years later, he exhibited a remarkable

‘Ties of objects made of wronght nickel, such as bars, rods, ete.
nt:ese objects from their unpretentious charaeter did not attract the

©ntion they deserved. As a matter of justice to this indefatigable
tl.“ intelligent worker, the fact should be placo;d on permanent record

€ he had succeeded as early as the year 1873, and with the lean
N sulphuretted ores of Lancaster Gap, Pennsylvania, which yield
Y from 14 to 2 per cent. of nickel, in producing the metal in mal-
Be condition. _

Lie recent discovery of pure carbonated and oxidized ores of nickel
the French colony of New Caledonin, has greatly stimulated the
"‘:‘)‘luction of this metal and lessened its price; and the highly inge-
Mou, refining process recently discovered by Dr. Fleitmann, which is

st

[+
le“

-
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ctric machines, which placed at the disposal of the elec-
-platers a constant, powerful, and cheap source of electri-
r, in the place of the uncertain, troublesome, and com-
atively expensive voltaic battery, to the use of which
v had of neccessity been hitherto confined. Watt (vide
<tro-Metallurgy, p. 86 et seq.) was among the first, we
.eve, to call attention to these facts. He states, for ex-
pDle, that « the difficulty in obtaining pure nickel anodes
Large surface for many years checked the progress of
: useful art, whilst the slow and uncertain action of the
anary battery rendered it ill-suited to the deposition of
s peculiar metal on the large scale ;” again, « it is doubt-
whether nickel-plating would ever have held a really
h position in the arts, if the dynamo-electric machine
L not been introduced ; ”” and in another place : ¢ Indeed,
we have said, it is doubtful if this branch of the art
e., nickel-plating) could even have been extensively
‘sued with advantage on a large scale, if battery power
ne were available.” In considering the subject of the
sent very extensive application of nickel-plating, there-
2, the above facts and explanations should not be lost
at of. So general has the demand for nickel-plating
wn to be, and so universally is it employed, that, for
sake of economy, hundreds of establishments through-

the United States engaged in the manufacture of the
st miscellaneous articles of brass, copper, iron, and steel

x of nickel. The .quantity preferred by weig'ht is 18 iron and %
iel, one-tenth of nickel being placed on each surface. To secure
»n, the iron or stcel must be perfectly flat and clean. A pile is
€ with outer facings of sheet-iron, to protect the nickel from
ing. When the whole is heated to the proper degree it is passed
ugh the rolls. The two metals become so firmly united that they
" afterward be rolled down two or three together, or separately, to
thinness desired.
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salts must be done from a solution that is free from acid
or alkaline reaction. He likewise claims as his invention
a method of preparing the nickel-plates to be used as
anodes in the depositing cells, which consists in melting
the nickel and combining it with iron, for the purpose of
avoiding the bad effects produced by c6pper and arsenic
when these are present as impurities in commercial
nickel. The effect of the addition of iron to the nickel
(the amount being the chemical equivalent of the copper
and arsenic present), Mr. Adams affirms, is to prevent the
deposition of the above named impurities with the nickel.
Quoting from the patent, «the iron itself is almost wholly
precipitated as a peroxide, and is not deposited with the
nickel to a sufficient extent to injure the character of the
deposit. Neither does it injuriously affect the solution.
The effect of the iron upon the copper is either to pre-
vent it from being dissolved, or, if dissolved, to immedi-
ately reduce it upon the anode where it forms a coating
which may be reduced from time to time by scraping.
The arsenic forms an insoluble precipitate with the per-
salt of iron.”

Mr. Adams continues:—

« Having prepared the solutions and anodes, as herein
described, nickel may be readily deposited ; but, in order
to carry on the deposition continuously, it is necessary to
observe certain precautions: First, the use of a battery of
too high an intensity must be avoided. An intensity of
two Smee cells is sufficient. A high intensity decomposes
the solution and liberates free ammonia, thus rendering
the solution alkaline, and impairing its value. Whenever
the smell of free ammonia arises from the decomposing-
cell the operator may be certain that the solution is being
injured. It is important that the depositing shall not be
forced by the use of too strong a current. Second, it is
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380 GADVANOPLASTIC MANIPULATIONS.

FORMULZE FOR NICKEL-PLATING SOLUTIONS.

No. 1.

Double sulphate of nickel and ammonium 5 08 parts.
Water . . . . . . . 100 «

Dissolve the nickel double salt in the above quantityd
water with the aid of heat. Cautiously add ammonis,«
the sulphate of ammonium, until the solution is neutral®
test-paper. This solution should be maintained asnesd]
neutral as possible in use. This is commonly knowma
the United States as the Adams solution. It is in v]’
general use by nickel-platers throughout the Unid
States, and yields, when properly managed, excellat

results. :

No. 2.
Double sulphate of nickel and ammonium 10 parts.
Boric acid (refined) . . . . 2}ted ¢
Water . . . . . . 1500200 *

(Weston’s solution.) The superiority of this solution §
generally acknowledged. The deposited metal, as pre
viously remarked, is almost silver-white, dense, homoge
neous and tenacious; and the solution maintains its ex
cellent working quality very uniformly’in long-continued
service.

The nickel salt and boric acid may be dissolved sepa
rately in boiling water, the solutions mixed, and the vol
ume brought up to that of the formula, or the two com
ponents may be dissolved together.

Potts solution. As prepared according to the formula given. by ti
inventor, however, it contains a considerable excess of the acetate
calcium beyond that required for the formation of a double salt, the pre
ence ot which renders the determination of the fact very difficult.
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No. 8.
Acetate of ‘nickel . . . . . -2§ parts.
Acetate of calcium . . . . . 2%
Water . . . . . . . 100 «

"To each gallon of this solution add 1 fluidounce acetic
acid 1.047 sp. gr.

"Io prepare this bath, dissolve about the same quantity
of the dry carbonate of nickel as that called forin the for-
muala (or three-quarters of that quantity of the hydrated
oxide) in acetic acid, adding the acid cautiously, and heat-
ing until effervescence has ceased, and solution is com-
Plete. The acetate of calcium may be made by dissolving
the same weight of carbonate of calcium (marble-dust) as
that called for in the formula (or one-half that quantity
of  caustic lime), and treating it in the same manner.
Add the two solutions together, dilute the volume to the
Teq uired amount by the addition of water, and then to
®ach gallon of the solution add a fluidounce of free acetic
leiq, as prescribed.  (Potts’s solution.)

No. 4.
Sulphate of nickel and ammoninm . . 10 parts.
Sulphate of ammonium . . . . 4 ¢
Citric acid . . . . . . . 1 part.
Water . . . . . . . 200 parts.

"The solution is made with the aid of heat, and when
>], small fragments of carbonate of ammonium should be
Aed until the bath is neutral to test-paper.

No. 5.
Sulphate of nickel . . . . . 6 parts.
Citrate of nickel . . . . . 8 «
Phosphate of nickel . . . . 8 u
Benzoic acid . . . . . . 14 part.
Water . . . . . . . 200 parts.

Yowell’s solution.
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No. 6.
Phosphate of nickel . . . . . 10pants
Citrate of nickel . . . . . 6 «
Pyrophosphate of sodium . . . . 10«
Bisulphite of sodium . . . . . 4«

Citric acid . . . . . . . 8 ¢
Aqua ammonia . . . . . . 150«
Water . . . . . 400 «

(Powell’s solutions.) These solutions yield good results
but their complex composition must debar them fon
general use.

No. 7.

Sulphate of nickel . . . . . 6 parts.
Aqua ammonia . . . . . . 3 «
Water . . . . . . . 100 «
‘When the nickel is dissolved, add— .
Aqua ammonia . . . . . . 20 parts

This bath is similar to that recommended by P
Boettger; it is said to be well suited for the purposesf’f
amateurs, inasmuch as it gives good results with a platt
num anode. It is worked at a temperature of 100° Fib
with a moderate current. It requires renewal from fin¢
to time as it becomes impoverished in nickel, by additionof
fresh nickel salt; it must also be kept alkaline by the &
casional addition of ammonia.

No. 8.
Sulphate of nickel and ammonium . . 10 parts
Sulphate of ammonium . . . S ¢
Water . . . . . . . 250 ¢

Dissolve in boiling water and allow to cool. Thest
proportions are rccommended for coating objects of o
and wrought iron, and steel.
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No. 9. -

Sulphate of nickel and ammonium . . 10 parts.
Sulphate of ammonium . . . . 2 «
Water . . . . . . . 800 «

Dissolve as above. Recommended for coating brass,
copper, tin, Britannia, lead, zinc, etc.

No. 10.
Sulphate of nickel and ammonium . . 6 parts.
Chloride of ammonium (sal-ammoniac) . 8 «
Water . . . . . . . 100 «
No. 11.

Nitrate of nickel, )

1 parts.
Aqua ammonia ) eqanat parts

When solution is complete, dilute with twenty or thirty
- times its volume of a saturated aqueous solution of bisul-
phite of sodium. (Roseleur.)
This is the solution employed by Roseleur (see ante).
The deposit has a dull, gray color. .
Watt (Electro-Metallurgy, Tth ed., p. 94) recommends
for ordinary purposes the following solution, which he
affirms will give, in carcful hands, very good results.
¢ M ake, say 2 ounces of pure nickel, dissolve in hydro-
<h 1 oric acid, taking care not to have an excess. A gentle
hexat will assist the operation. When dissolved, dilute
the solution with 1 quart of cold water. Now add am-
M nia gradually, until the solution is quite neutral to test-
Paer. Next,dissolve 1 ounce of sal-ammoniac (chloride
of ammonium) in water, and mix this with the former
solution. Lastly, evaporate and crystallize slowly.”
The resulting salt will be the double chloride of nickel
#0d ammonium. It is one of the carliest solutions used for



www.libtool.com.cn



www.libtool.com.cn



www.libtool.com.cn



NICKEL-PLATING. . 387

the articles are suspended in the bath. By thus divert-
ing the current, the ¢ burning” of the work is prevented.
As a general ruleit is well to observe that, other things
being equal, the slower the rate of deposition, the more
adherent and tenacious the coating of deposited metal
will be. Where the metal deposits too rapidly, the deposit
is apt to be brittle, and to exhibit, especially in the case
of a heavy coating, a tendency to split and flake. This
is due to the liberation of hydrogen at the cathode, and
which is occluded by the electro-deposited nickel. To
obtain satisfactory results it is important that the articles
should be “struck,” that is, receive a uniform coating
mmediately after they are immersed in the bath. This is
nx indication that the articles have been properly cleaned,
tad are in good condition to receive the deposit, and
‘=30 that the bath is in working order. After this first
-er has been deposited, the subsequent rate of deposition
amuch slower, for the reason that the deposit of nickel
2 nickel does not take place as readily as upon a foreign
«=tal, and this rule holds good of all metals.
Nickel solutions are feebler conductors of electricity
L =an those of gold, silver, and copper, which is one of the
== sons why its electro-deposition is attended with more
iculties than are experienced with the metals named.
K this aecount, also, it is necessary to employ stronger
= Ypositing solutions than those used for gold and silver,
R « also a stronger current. To make up for this want of
*Mductivity it is advantageous to use a much larger anode
-xface than is customary with other metals, and it is neces-
"Xy to place an anode on both sides of an article to be
-®ated. The usual arrangement with a large vat is to’
Awe two rails of brass ‘the whole length of the vat, rest-
L& on the edges of the same, from which two rows of
RAst or rolled nickel anodes (to which copper wires are
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liminary coating of copper, for which purpose the cyanide
bath is commonly employed. Many operators prefer also
to copper articles of iron and steel preparatory to nickel-
plating. Theadvantagessecured are a better conducting
surface upon which to lay the nickel, and a more tena-
cious deposit, having, in the case of a heavy coating of
nickel, less tendency to flake. Where a substantial and
durable nickel deposit is required on iron and steel, and
especially where the articles are to be exposed to the
atmosphere, or will be subjected to much handling, a pre-
paratory coating with copper is almost indispensable. In
the carlier days of nickel-plating, it was the almost uni-
versal practice to first copper all iron and steel articles.
The enormous extension of nickel-plating of late years
has caused its application to an endless variety of articles
of trifling value merely to cnhance their beauty, and this,
together with the severe competition amongst those in the
business, has combined to cause a very general deteriora-
tion in the quality of nickel-plated work. The necessity
of doing cheap work is responsible for the fact, therefore,
that thousands of articles are turned out of the nickel-
plating works with the merest wash of nickel. The want
of durability exhibited by these inferior goods has had the
consequence that many have formed a low estimate of
the utility of nickel as a protective coating for metals,
an unfavorable judgment which it is far from deserving.
Tt is important that the work should be examined very
shortly after it has gone into the nickel bath, to observe
whether it has been “struck,” and its general appearance.
Should dark streaks: exhibit themselves upon the work,
they may indicate either that the current is too intense,
or that the work has not been properly cleansed. Such
streaks will often be observed, starting from joints,
seams, or rivets, where the grease from the buffing-wheel
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By methods and solutions analogous to-those described
for mickel,Delectro-dcposits of cobalt may be obtained.
The electro-deposits of this metal, which we have seen,
equal, if indeed they do not surpass, those of nickel in
whiteness and brilliancy of lustre. The rarity and costli-
ness of this metal, however, exclude it from any practical
uses in plating.

CHAPTER XLVI.
DEPOSITION OF ZINC.

ELECTRO-ZINCING—ZINCING BY CONTACT WITH ANOTHER
METAL.

Zinc is easily deposited by the wet way and with the
aid of the battery. Its dead lustre is gray bluish-white.
By precipitating a soluble zinc salt with ammonia, and
thien redissolving the precipitate in an excess of alkali, a
bath is obtained which gives quite satisfactory results.
It is also possible to obtain satisfactory results with a
bath made by dissolving any salt of zinc in cyanide of
POtassium, or in. a soluble sulphite.
These zinc deposits obtained in the humid way, have
R othing in common, ecither as regards the mode of oper-
& tion or in point of durability, with such as arc obtained
Y the method called galvanizing, by which cleansed iron,
©OT other metallic objects, are plunged into a bath of molten
Zing, and, receiving a substantial, adherent coating of this
Metal, become protected agamst oxidization for a long
tim, Electro-deposited zinc, in comparison with that
d_eposnted by “galvanizing,” is much inferior as a protec-
Yve coating. A few gilders employ deposits of this
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f ammonium and iron, to which he added a small
ity of glycerine. He found, however, that the depos-
netal was obstinately disposed to develop surface
s, and that it was also very brittle. As the result
endeavors to overcome these objectionable features,
ind the following methods to give good results where
ire used with proper precautions :—

uses either the double sulphate of iron and ammo-
, or the sulphate of iron and chloride of ammonium.
e baths of the first kind he prepares either by mak-
concentrated solution of the crystals of the double
or by mixing a concentrated solution of the two
n their equivalent proportions; or by precipitating
ition of sulphate of iron by means of carbonate of
nium, and dissolving the precipitate in sulphuric
by which an excess of acid is avoided. He prefers
ast of these methods for the preparation of the
e sulphate baths.

e solutions with chloride of ammonium, he prepares,
* by mixing together in their equivalent proportions
olutions of sulphate of iron and chloride of ammo-
; or by dissolving in a solution of the sulphate of
at ordinary temperature, as much chloride of ammo-
as it will take up. In each case the solutions
»yed should be as highly concentrated and as neutral
ssible. He uses an iron anode having a surface
y eight times as largg as that of the recipient, and a
moderate current. {The electro-deposited metal, as
ites, when first removed from the bath is as hard as
teel, and very brittle, but may be tempered by an-
g '
iother bath described by the same author consists of
atral solution of the double sulphate of iron and
iesium, worked with a fecble cu‘frent.

/)
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PART II.
GALVANOPLASTIC OPERATIONS PROPER.

THICK METALLIC DEPOSITS,

CHAPTER XLIX.
OBJECTS OF THE GALVANOPLASTIC ART.

ONE who will have practised the operations described
in the first part of this work, will find no difficulty what-
ever in the manipulations which follow. The GaLvano-
PLASTIC ART proper calls for baths less complex in their
composition; the causes of failure from too much or too
little intensity in the electric current are less frequent;
and in the majority of cases. the operations are inexpen-
sive. :

Although plating with gold and silver and other metals
with the aid of electricity is a branch of the galvanoplas-
tic art, it is customary to confine this term to those depos-
its having sufficient thickness to form a resisting body,
which may be separated from the object serving as a mould,
and which, at the same time, will preserve the shape and
dimensions of the model. 'To be more explicit, let us give
a few examples :—

A medallion of bronze being given, we may superpose
upon one of its faces an electro-deposit, which, being sep-
arated from its matrix or mould, reproduces with mathe-
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MODES OF OPERATING. 4?29

the composition of bronzes, brasses, or other alloys. Be-
sides they still retain a certain proportion of nitric acid,
which is injurious to the operation.

We shall give in the third part of this work (CueMICAL
Probpucrs), the best and readiest methods for ascertaining
the purity of the sulphate of copper.

The galvanoplastic baths are always employed in the
cold, and are kept in vessels of various shapes, according
to the wants of the operator. Stoneware, porcelain, and
glass are the best materials for the purpose; but as it is
quite difficult to find in the trade such vessels sufficiently
large, it is also customary to employ wooden troughs, vats,
covercd inside with a layer of gutta percha, marine glue,
various resinous substances, or with sheet lead, which may
be coated with a layer of varnish.

Zinc, iron, and tin must, manifestly, be excluded from
the bath on account of the chemical reactions taking
place between these metals and the sulphate of copper.

The working of galvanoplastic baths remains satisfac-
tory, when the specific gravity is retained between 20°
and 25° Baumé.

CHAPTER LI

MODES OF OPERATING—DEPQSITS BY SEPARATE CURRENT—
SIMPLE APPARATUS—THE SAME FOR THE ‘ AMATEUR”—
LARGE PLANT.

Modes of Operating.

It has been stated that copper can be reduced by two
distinct methods, viz: by the separate current process,
employing either the voltaic battery or the dynamo-
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SIMPLIFIED ]APPARATUS FOR AMATEURS. 433

Simplified Apparatus for Amateurs.

Beginners will have no. difficulty in arranging an inex- .
pensive apparatus, which will suit perfectly for depositing
copper upon small flat surfaces, or upon medals, or small
articles in bas-relief by conforming to the following direc-
tions. The solution of sulphate of copper may be kept in a
stoneware, earthenware, or porcelain vessel, in the centre of
which stands a porous cell filled with water acidified with
2 or 3 per cent. of sulphuric acid, and 1 per cent. of amal-
gamating salt. This liquid surrounds a cylinder of zinc
(Fig. 135), which supports a circle of brass wire, the two

Fig. 135.

crossed diameters of which are soldered, or simply fixed,
in four notches to the top of the zinc cylinder.

In this manner it will be casy to suspend from this cir-
cular framework a certain number of objects or moulds,
which will be immersed in the liquid in such a manner
that the faces to be covered shall face the diaphragm.
Two small bags of hair, filled with sulphate of copper,
are attached to the upper edge of the vessel.

Fig. 136 represents a simple apparatus for amateurs,
28

.
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devised by M. Roseleur, which may be easily transportd,
and is not liable to be broken. It is a rectangular trg

Fig. 136.

|
K

X i > X

of gutta percha in the centre of which are two grooves ft
holding in position a flat or oval diaphragm (Fig. 137
At the two extremities, and at the top, two small traysa
fixed, which scrve as handles for moving the apparatu
and communicate with the interior of the vat by numero
small holes. These trays are filled with crystals of
phate of copper. The porous cell contains acidulat
water and a plate of amalgamated zinc (Fig. 138). T
connections are made by means of double binding screv
- placed upon the zinc plate and the supporting rods (F
139). The metallic wires are twisted in spirals, so as
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allow of the rods supporting the articles being approached
to or removed from the diaphragm.

Fig. 137. Fig. 138.
l
J

N

C ))

. y

With this disposition of the apparatus each side of the
cell may be used for operating upon a medal or bas-relief;

Fig. 139.

ﬂ

but if two cells are arranged in the vat, one at cach end
of the apparatus, and with the supporting rod between
them, the deposit on objects in high relief—a small
#tatue, for instance—may be effected on all sides at once.

Large Plant.

" For covering large surfaces, Roscleur describes the fol-
lowing disposition. The bath will be contained in a large
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a great quantity of zinc is melted at once, the phenomenon
of liguation takes place by which nearly all of the lead
goes to the bottom of the containing vessel. It results
from this that when the upper portions of the molten
metal are ladled out to form the slabs for rolling, the zinc
obtained is quite pure; while that taken from the bottom
parts is rich in lead. The latter is very good for roofing
and many other purposes, but it should be avoided by
galvanoplastic operators.

Amalgamating Salt..

The grecat majority of operators, in order to avoid the
solution of the zinc when the apparatus is not working,
cleanse it in diluted hydrochloric acid, and then amalga-
mate it by rolling the cylinders in a trough filled with
mercury. This method necessitates the employment of a
large quantity of mercury, which, not only does not form
a uniform coating, but renders the copper connections
brittle. Instead of metallic mercury, Roseleur uses a com-
pound of this metal, made for the purpose, and introduced
into the cell itself in the form of a liquid. By this means,
only that part of the zinc which dips into the liquid re-
ceives the mercury deposit, and the amalgamation is con-
tinued during the solution of the zinc.

The salt which he employs is prepared by boiling
an aqueous solution of mercuric nitrate, with an excess
of a powder composed of equal parts of mercuric chloride
and mercuric sulphate, and the resulting liquid, as above
stated, is added in suitable quantity to the acidulated
water in which the zincs are immersed. Its use is, of
course, confined to those batteries in which two fluidsand a
porous cell are employed.
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copper is transformed into a black oxide of copper, which
readily dissolves in acid baths. If the entire quantity of
copper has not been transformed into oxide, the operation
is repeated as often as may be necessary.

If, after very long use, and by transudation from the
cells, a bath becomes overloaded with free acid and sul-
phate of zinc, there is no other remedy but to prepare a
fresh one.

CHAPTER LIIIL

DISPOSITION OF THE PIECES IN THE BATH—GALVANOPLASTIC
DEPOSITS UPON METALS (WITH ADHERENCE).

Disposition of the Pieces in the Bath.

WE have said that the pieces or moulds were placed
vertically, and, as nearly as practicable, parallel to the
copper anodes or to the cells. The depth of the bath
should be sufficient to have a few inches of liquid above
and below the moulds. It often occurs that the moulds
are lighter than the solution of sulphate of copper, and
it then becomes nccessary to ballast them with pieces of
lead covered with varnish or gutta percha, or with stones,
glass stoppers, or other convenient objects that are non-
conductors of electricity.

When the object to be covered is metallic, and un-
acted upon by the solution of sulphate of copper. it is
sufficient to attach the conducting wire to any part of its
surface, and it will be rapidly covered with a uniform
electro-deposit. On the contrary, if the mould is a
non-conductor of electricity of itself, and has been covered
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which should be covered their whole length, except at the
points of ‘contact.

Galvanoplastic Deposits upon Metals (with Adherence).

The simplest case the operator will meet in his practice
is that of covering a metal with a coating of copper in
such a manner that the object and the deposit shall form
a single body.

All the metals are not equally qualified to receive the
galvanoplastic deposit; and there are some which are
naturally unfit for it. For instance, wrought and cast
iron, steel and zinc, as soon as immersed in the solution
of sulphate of copper, and even without the action of the
galvanic current, decompose the salt, and become covered
with a muddy, non-adherent precipitate of copper. When
operating with these metals it is, therefore, absolutely
necessary to give them a previous, and quite thick, coat-
ing of copper in the bath of double salts described in the
first part of this work, before submitting them to the
action of the sulphate of copper bath. Tin, although
presenting these inconveniences to a much less degree,
nevertheless reacts upon the sulphate of copper, blackens,
but finally receives a deposit of slight adherence. It
should also be copper-plated in the solutions of double
salts before going into the galvanoplastic bath. The
same observations hold good also for lead.

On the other hand, when the metal to be covered is
unacted upon by the bath, itis sufficient to cleanse it well,
and to submit it then to the action of the current in order
to obtain a rapid and uniform deposit, which adheres more
or less perfectly. The copper deposits obtained under
these circumstances should not be too thick, otherwise
the surfaces may have a coarse appearance, which will
not satisfactorily reproduce the finer outlines of the mould.
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CHAPTER LVIL

METALLIZATION — PLUMBAGO— RENDERING OBJECTS IMPER-
VIOUS TO LIQUIDS—METALLIC POWDERS—METALLIZATION
BY THE WET WAY.

Metallization.

THE metallization of a non-conducting substance.consists
in covering all the parts, which are destined to receive the
galvanoplastic deposit, with a coating of some material
which will conduct electricity as well, or nearly as well,
as a metal. This coating should be imperceptible in
thickness, so that it may not sensnbly fill up the finest
details of the surface of the object.

Many methods are known for imparting the power of
conducting the electric fluid to substances which do not
possess it naturally. Unfortunately, however, none are
perfect, and many are so expensive and difficult to apply
as to forbid their employment. We shall, nevertheless,
enumerate those in common use, and which produce results
with which we are obliged to content ourselves.

Plumbago— Gilt Plumbago— Silvered Plumbago—
Coppered Plumbago.

The substance generally employed as a metallizing
material is plumbago, also called black-lead, or graphite.
In a majority of casesits conducting power is sufficient ;
and it may be applied in films thin enough not to impair
the sharpness of the mould.

Commercial plumbago is rarely pure, being contami-
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MOULDING WITH PLASTER OF PARIS. 465

for making moulds, but all are not equally well adapted,
and it is important to know how to apply them in the
manner best adapted to each special case.

Moulding with Plaster of Paris.

Plaster of Paris stands first, not in the order of merit,
but as having been the earliest to be employed for this
purpose. It is convenient for taking casts from plaster of
Paris itself, from stucco, marble, alabaster, metals, and
wood. The mode of procedure is as follows: Given,a
plaster medal in relief, from which we desire to obtain a
hollow mould which will furnish the true relief of the
original in copper. After the original has been thoroughly
soaped or black-leaded, wrap around the rim a piece of
sufficiently stout paper, or of thin lead foil, and attach it
in such a manner that the face of the medal to be copied
is at the bottom of the receptacle thus formed. It is de-
sirable to sink this box to a certain depth in a layer of
fine sand, which prevents .the escape of the semi-fluid
plaster of Paris between the rim of the medal and the
paper. Then in a vessel filled with a sufficient quantity
_ of water, sprinkle fine plaster of Paris until the last por-
tions reach the level of the water. After waiting for one
or two minutes, the mass is stirred, and the resulting thin
paste must be employed immediately. Take up a small
quantity of this paste with a pencil or brush and spread
it in a thin film carefully and smoothly over the face of
the medal, then pour on the remainder of the paste up to
a proper height, and allow it to set. After a few minutes
the plaster heats and solidifics. Then remove the sur-
rounding paper, scrape off with a knife what has run be-
tween the paper and the rim of the medal, and carefully
separate the plaster cast from the model.

If, instead of applying the first layer with a brush, the
30
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substance is poured upon it, otherwise the two stearine
surfaces will stick. together, and it will not be possible to
separate the cast from the model.

Wax is also employed in the same manner, but its
price and want of hardness considerably interfere with
its application.

Marine glue may be used in the melted state, like
wax ; or, after having been softened in hot water, may be
impressed upon the object and allowed to harden. This
material is now seldom used.

Moulding with Fusible- Metal.

This metal, also known under the name of Darcet’s
alloy, is a good conductor of electricity, and therefore
well adapted to the production of homogeneous deposits
of uniform thickness. Nevertheless, it is seldom employed
on account of its crystalline texture, and the difficulty of
avoiding the presence of air bubbles.

Several formulic for this alloy are given herewith :—

I. Lead . . . . . . . . 2 parts.
Tin . . . . . . . L2 u
Bismuth . . . . . . R IR

Fusible at 212° Fah.

I1. Lead . . . . . . . . parts.
Tin . . . . . . . .8 «
Bismuth . . . . . . .8«

Fusible from 176° to 194° Fah.

II1. Lead . . . . . . . . 2parts.
Tin . . . . . . . P I
Bismuth . . . . . . P
Mercury . . . . . . . 1part.

Fusible at 158° Falh.

IV. Lead . . . . . . . . 5 parts.
Tin . . . . . . . .
Bismuth . . . . . . . 5«
Mercury . . . . . . .2 08

Fusible at 127.5° Fah.
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copper, by means of the galvanic current. The resulting
ele ctro-deposited (metal is removed from the surface on
which it is deposited, and is suitably prepared for use in
the printing press. .

"The art of electrotyping, which has grown to the pro-
portions of a great industry, indispensable to the printer
and publisher, is by no means a simple one; on the con-
trary, 'many operators are required to produce a finished
electrotype block ready for the printing-press, and the
successful practice of electrotyping demands, not only
manual dexterity, which can be acquired only by practice,
but also careful attention to the various steps of the pro-
cess, and to the quality of the materials employed therein.

Arrangement of an Electrotyping Establishment.—For

‘Operating on the large scale there will be required depos-
iting vats, scouring and cleaning apparatus, batteries or a
dyrn amo-electric machine, and a variety of machinery and
apparatus for preparing the moulds and finishing the
shel] of copper obtained in the depositing vat, such as
Ma chines for taking the moulds, for black-leading the
S& e, a furnace for melting metal used for “ backing up”
fhe shell, sawing, planing, and shaving machines for dress-
Mg and blocking the plates, ctc. etc.

"The best location for the depositing vats is on the ground
OOy, both on account of the nature of the work to be
O, and the great weight of the vats and their contents.

he depositing room should be provided, preferably, with
% cement floor. It should be well lighted, drained, and
Ventilated, and provided with an abundant water-supply.
‘The construction and arrangement of the depositing vats
Will be the same as those described in other portions of
this work. Where batteries are employed, it will be found
advantageous to place them in separate rooms. When the

L4
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‘e of copper will be rapidly transformed into sul-
acid and water. Hence the necessity of allowing
ower part of the mould (under the feet for instance),
for two holes, through which and the opening at
ud, left for the passage of the electrode, a free circu-
f the liquid in the bath may take place (Fig. 161).
:n the operation is completed, the gutta-percha
is removed, and the skeleton anode forcibly with-

We have then simply to close the three holes in
tue, and to file off the seams left at the junction of
ferent parts of the mould, in order to have a per-
ccurate copy of the model.

CHAPTER LXIL
DURATION OF THE OPERATION.

:E are no precise rules for determining the length
necessary for a galvanoplastic deposit. It depends
:e thickness of the desired deposit, the intensity of
rent, the dimensions, and the more or less irregular
of the object. The article may be removed from
‘h when the thin copper deposit has spread all
i mould; but in this case, the film is not suffi-
firm, and is often perforated. Nevertheless, a quan-
these thin and defective deposits are to be met
trade, and an appearance of firmness is given
y tinning these from the back, and strengthening
ing with tin or other solder. These strengthened
are somctimes returned to the galvanoplastic
1 order to cover the solder with a light layer of
and make it appear as though the thickness of
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When it is desired to anneal the articles without injt
to their urface. we may plunge them into boiling colz,
_linseed oil. or simply grease. which will bear a heat su
cient for annealing. and will prevent the oxidizing actic
of the air. This annealing in fatty substances is especial
to be recommended in the case of highly undercut mould
of gutta percha. which may have left part of the substanx
in the deep recesses of the galvanoplastic copy. Tl
gutta percha is first softened, and then dissolved in the
fatty material.

CHAPTER LXIIL

GALVANOPLASTIC OPERATIONS WITH GOLD OR SILVER—GAV
VANOPLASTIC BATHS FOR SILVER AND GOLD.

Galranoplistic Operations with Gold or Silver.

WE have said that it is possible to obtain gal™®
plastic deposits of zold or silver : but the processes ko™
at the present time are more difficult and less effet™
than those for copper.  The latter metal is obtained tf
the rednction of simple salts: whereas such operatio®
with oold or silver require baths of double salts, such #
the double cvanide of gold and potassium, or the dov
cvanide of silver and potassium. The sulphate of 0P
is verv soluble and casily reduced ; on the contrarf
sulphate of silver is but slightly soluble in water. T
sulphate of gold exists only hypothetically. As for the
nitrate of silver and the chloride of gold, which ﬂfe'.h‘
most soluble salts of these metals, they have been
without success.

A very great disadvantage with the galvauoplasticw
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of gold or silver is their alkaline state, which prevents
the use of many substances, especially of fatty materials,
for the preparation of the moulds. Morcover, these baths
ire inferior in conducting power for electricity, and require
1 better metallization than that afforded by plumbago.
We dare not use the reduced metals from solutions of
aitrate of silver or chloride of gold, because they will be
immediately dissolved. Therefore, in the case of some-
what deeply wrought moulds, we are obliged to get
iround the difficulty by the following artifice: After
raving deposited by the ordinary process a thin film of
:opper, the whole is immersed in the silver bath, which
:hen deposits very well.  After the separation of the copy
rom the mould, it is allowed to remain in a solution of
immonia or of very dilute nitric acid, which, after a
sertain length of time, dissolves the film of copper, and
eaves the silver deposit alone.

Such a reproduction must necessarily be very imperfect,
iince there has been, between the mould and the precious
netal, an intermediary layer of copper of unequal
hickness. This is, however, the only process we know
f, in operating upon non-conducting and undercut moulds.
In the other hand, when the surfaces are plane, or but
lightly in relief, we may employ moulds of lead, tin, or
usible metal, upon which silver or gold will deposit well
nd without adherence. .

Roseleur describes the following process for employ-
ng non-conducting moulds for galvanoplastic operations
vith gold or silver: The pattern is covered with a foil
f lead very thin and larger than the object, then the
rutta percha is applied upon it, and the whole is subjected
o pressure, as before explained. The lead foil, without
reing torn, follows all the details of the pattern, and may
e separated afterwards with the gutta percha which it
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r a certain length of time a silver anode in the
olution. '

> galvanoplastic deposits of gold and silver, after
separation from the mould, should be heated and
h-brushed ; and it will be advantageous to give them
esired tint by a short immersion in the ordinary
>-gilding or silvering baths.

CHAPTER LXIV.
GALVANIC ETCHING—THE FUTURE.

Galvanic Elching.

: have said that, with baths working by the battery
is, the soluble anode, or plate of the same metal as
n solution, was connected with the positive pole,
as dissolved at the same time as the metallic deposit
ffected at the other pole. .

m this phenomenon to galvanic etching is but a
:step. Indeed, it is evident that, if certain portions .
» anode be covered with some insulating material,
xposed parts will be dissolved slowly and more or
niformly, and will form the hollows of an engraving,
ich the reliefs will be the covered parts.

lvanic etching is obtained by several methods, which
but little one from another.

e most simple process consists in covering entirely a
i plate, for instance, with an insulating varnish,
1 is not acted upon by the bath, and then in tracing
Irawing with a graver, which should penetrate
gh the coat of varnish, and expose the copper. By
this plate as the soluble anode of a bath of sulphate



www.libtool.com.cn



GALVANIC ETCHING. 511

phuric, or acetic acid; and this process seems to be
coming more and more into use.

Herewith is given a process, not for engraving, but for
obtaining a mould of a design by substitution, from
which galvanoplastic copies ready for printing may be
obtained: Upon a varnished plate of copper a drawing
is traced; this plate is dipped into a weak “ quicking”
solution, and then set perfectly level. ' By covering it
with metallic mercury, this metal becomes fixed upon the
lines traced by the graver, and takes the meniscus (curved)
shape, that is to say, the relicf is the greater as the engraved
line is larger. ! Therefore, all the drawing is reproduced
in relief by the mercury. e may now cover the plate
with a thin paste of plaster of Paris, and when the latter
has set, the two moulds may be separated, the mercury
still adhering to the copper. The plaster mould will be
treated by one of the above-described methods, cither for
preparing a counter mould from it, or for directly obtain-
ing a galvanoplastic deposit after its metallization.

The following is another similar method which gives a
mould immediately ready for the bath: The copper plate
" is varnished as above, and with the graving tool the parts
which will produce the blacks of the engraving are uncov-
ered. A solution of ncutral protochloride of zinc is poured
upon the plate, followed by a quantity of Darcet’s metal,
fusible at about 175° to 212° Fah. (see page 467), which
is melted by means of an alcohol lamp moved about under
the copper plate. The operation is facilitated by spread-
ing the fused metal with a small iron rod all over the
plate. The same result is obtained as with the mercury,
except that the mould may be immediatecly reproduced by
galvanoplastic methods.

"~

l//
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perior to tinned iron, and at the same time much less
costly. As compared with tinning, galvanizing is a com-
paratively new industry, having been introduced in
Europe during the early part of the present century, and
brought from England to the United States less than
fifty years ago. At the present time it has assumed the
proportions of a great industry on both sides of the
Atlantic.

Sheet iron, for architectural, domestic, and miscellane-
ous purposes, pipe for gas and water distribution, rail-
ings, awning-posts, chains, hoops, and bands, wire and
wire cloth, park, cemetery, and garden furniture, kitchen
sinks and range boilers, buckets, scuttles, hods, and
numberless miscellaneous articles of cast and wrought
iron, described as small hardware, comprise principally
the articles that are galvanized.

As the galvanizing of sheet iron is onc of the principal
branches of the industry, and the one that requires the
greatest care, a description of this operation as conducted
in American works will answer for the rest.

Galvanizing Sheet Iron.—As in the case of the gal-
vano-plastic deposits, so in * galvanizing,” the surface of
the metal to be coated requires to be freed from oxide
and impurities of every description before it will take a
proper coating of zinc. The preliminary cleansing, how-
ever, does not require to be done with such extreme care
as in the case of galvanoplastic deposits.

The first step of the process is thercfore the operation
of «pickling” (i. e, the removal of the black scale).
For this operation there is usually provided a stout, rect-
angular wooden tank, from five to six feet high, and nine
to ten feet long, and wide enough to accommodate from
100 to 200 sheets at a time. This contains the pickling
liquid, commonly commercial sulphuric acid, diluted with
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some operators introduce from time to time a small
quantity of tin.

The spent « pickle” (sulphuric acid) is collected in large
vats, and disposed of to the manufacturers of sulphate of
iron (green vitriol).

CHAPTER LXVIL

BRONZING—BRONZING ON MEDALS—ANOTHER FORMULA—
BRONZING ON ZINC—GREEN OR ANTIQUE BRONZE—BLACK
BRONZE—BRONZE POWDERS OR BRONZINES.

Bronzing.

THIS operation is intended to give to new metallic ob-
jects the appearance of old ones, by imitating, as far as
practicable, either by simple coatings mechanically ap-
plied, or by chemical means, the characteristic appearance
imparted by age and atmospheric influence to metals, or
metallic compounds, and especially to copper and its
alloys. According to the composition of the metal, and
also according to circumstances, this oxidization results'in
the production of a great variety of colors, tones, and
shades, which the operator tries his best to imitate. We
shall not give a complete description of the art of bronz-
ing, since there are special treatises on the subject, which
may be profitably consulted by those who desire to obtain
a great variety of colors and shades; but we shall mention
two or three processes which will be easily applied by
galvanoplastic operators to the various articles of their
manufacture, and especially to medals. The following
formulee are from Roscleur:—

Bronzing on Medals. (Roseleur.)

The most simple is obtained by applying with a brush
upon the cleansed object a thin paste made of water with
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tinge. When dry, it is wetted with a rag dipped into
hydrosulphate of ammonium, or a solution of liver of sul-
phur (pentasulphide of potassium), or protochloride of
copper dissolved in hydrochloric acid. After another
drying, the surface is brushed over with a mixture of
hematite and plumbago, or carbonate of iron and plum-
bago, according to the tone desired. The brush may be
slightly wetted with essence of turpentine, which aids
the adhesion of the powders. The parts in relief are set
off (strongly rubbed), in order to uncover the brass, and
make it appear as if it had been subjected to much wear.
The object may afterwards receive a coating of colorless
varnish.

Green or Antique Bronze. (Roseleur.)

Dissolve in 100 parts of acetic acid of moderate con-
centration, or in 200 parts of ordinary strong vinegar, 30
parts of carbonate or hydrochlorate of ammonium, and 10
parts each.of common salt, cream of tartar, and acetate
of copper, and add a little water. When an intimate
mixture has been obtained, smear the copper object with
it, and let it dry at the ordinary temperature for twenty-
four or forty-eight hours. After that time, the object
will be found to be entirely covered with verdigris, which
presents various tints. Then brush the whole, and es-
pecially the reliefs, with the waxed brush. If neccessary,
the highest rcliefs are set off with hematite, or chrome
yellow, or other suitable colors. Light touches with
ammonia give a.blue shade to the green portions, and
carbonate of ammonium deepens the color of the parts on
which it is laid.

A variety of bronzing liquors are to be found in the
trade bearing the name of acid bronzes or water bronzes.

They are applied with a brush.
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Bacl: Bves.  (Rostlenr.)

Ox:Zz3 Cverizz zzd the deep black with ammonia
and blu: sl wilch wem deeribed in Chapter XLI.

reich oz Sns Ylack Trizze much in faver of late vears.
T

A el P~z Lsormone ezslly obtzined by moistening the
swlution of chleride of
This bronze will some-

- - »

tmes s o= by fmeticn. Itis also obtained by plunging
the ceansai coprer inte a weak and warm solution of

chloride of azsimony huter of antimeny) in hydrochlorie
acid.  Bu: it hipren< sometimes that the coloration is

viole? izstcxiof

GIiCK.
Briize I'emide -5 6 Bronzinga.

Ther: are aier fnd in the trade. bronze powders made
of bruss iz an imimijahle state of division. and which
present i mest varind shades acoonding to the degree
of oxidizai m wiickh th. Irass undermes when heated in

COLIGAT Wit Tie an

Thaese "o nze wow Lomso o o zines, are applied upon

> -.r‘ -
MieTacs e

Tonzesnel slss upeon articles of plaster
of Purisi il verii wies,

The el vrviersn o i cntin vy mechanical.  After
the olijees Las Tev i no or losscleaned. It receives a thin
coating of v drvin s varnidl which s allowed 1o become
pearly dry. The Lrnomze penderis

PR

then laid upon it with
Jwlheres strongly, After

a badaer hrishior ctlo rwise
with @ coat of transparent
and colorless varnich, > process evidently fills up the
details. and i< <uited ouly w0 lanre picces which are im-
perfectly finished. such as cast-iron dogs for fireplaces.
show-cases. common lamps. plaster statues. ete. It will
not do for galvanoplastic reproductions. which are intended
to respect the smallest details.



| PART IIL

CHEMICAL PRODUCTS AND APPARATUS USED IN
THE ART.

CHAPTER LXVIIIL
CHEMICAL SYNONYMY.

As this book isintended especially for artists, operators,
and amateurs, the majority of whom are not conversant
with the chemical vocabulary, an enumeration of the prin-
cipal chemicals used in galvanoplastic and electroplating
operations may be of service. By consulting this table
many beginners will be saved the expense of buying sub-
stances which they already possess, and which, in the book
or the formula, bear different names.

Chemical Synonymy.

L]
CHEMICAL NAMES, EQUIVALENTS.
Acetate of copper . . . . Neutral acetate of copper.
Acetate of copper (ba\lc) . Verdigris. -

Acetate of lead . . . Sugar of lead,—salt of Saturn.
Acetate of lead (basic) . . Extract of Saturn.
Aceticacid . . . . . . Vinegar, when very diluted,—pyrolig-

neous acid, when extracted from
wood,—glacial acetic acid, when it
congeals at a few degrees above

32° Fah.
Arsenious acid . . . . . White arsenic,—arsenic, ratsbane.
Nitricacid . . . . . . Spirit of nitre,—azotic acid,—aqua

fortis.
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IEENI. AL NAWES. EQUIVALESTYS.
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. - Niras mas. o vapor.
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CHEMICAL NAMES,
Nitrate of suboxide of mer-
ecury . . . . . . .

Nitrate of mercury . . .

Nitrate of copper . .
Aurate of ammonium . .

Biborate of sodium . . .
Caoutchoue . . . . . .
Carbonate of potassium . .

Bicarbonate of potassium .
Carhonate of sodium . . .

Bicarbonate of sodium . .

Carbonate of calcium . .

Sesquicarbonate of ammo-

nium . . . . . . .
Carbonate of iron . . . .
Chloride of silver . . . .
Chloride of antimony . . .

Protochloride of tin . . .

Subchloride of mercury . .

Chloride of mercury . . .

Perchloride of gold . . .

Perchloride of platinum . .

537

EQUIVALENTS.
Proto- or subnitrate of mercury,—mer-
curous nitrate.
Pernitrate of mercury,—acid nitrate of
mercury,—mercuric nitrate,—quick-
ing salt.

Ammoniuret of gold, — fulminating
gold.

Borax,—borate of soda,—tineal.

India rubber,—gum elastic.

Subcarbonate of potassa,— potash,—
pearlash.

Saleratus.

Subearbonate of soda,—soda ash,—
washing soda. ’

Baking powder.

Chalk,— marble,— limestone,— Span-
ish white,— precipitated chalk, —
whiting,—carbonate of lime.

Subcarbonate of ammonia,—carbonate
of ammonia,—sal volatile.

Spathic iron.

Horn silver,—muriate of silver,—ar-
gentic chloride.

Butter of antimony,—terchloride of
antimony.

Tin =alt,—muriate of tin,—hydrochlo-
rate of tin.

Calomel, — sweet sublimate, — white
precipitate,—mercurous chloride,—
ete.

Corrosive -sublimate, — bichloride of
mercury,—mercuric chloride.

Chloride of gold,—terchloride of gold,
muriate of gold,—gold salt,—auric
chloride.

Chloride of platinnm,—muriate of pla-
tinum,—bichloride of platinum,—
tetra-chloride of platinum,—platinie
chloride.
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CHEMICAL NAMES. EQUIVALENTS.

B‘lphlde of ammonjum, . ~ Hydrosulphate of ammonium,—sulphy-

drate of ammonia. -

hunlplnde of carbon . . . Sulphuret of carbon,—spirit or liquor

of Lampadius,—carbon di-sulphide.

g}entasulphide of potassium . Polysulphide of potassium,—liver of

>

.sulphur.

F':lfonosulphide of sodium . Hydrosulphate of soda,—sulphuret of

sodium.

. Bitartrate of potassium . . Cream of tartar,—tartar,—argols.

CHAPTER LXIX.

CHEMICAL PRODUCTS ESPECIALLY EMPLOYED
IN THE ART.

From the preceding list we select a certain number of
especially important substances, for detailed description.
As for those materials which are found sufficiently pure
in the trade, we shall simply point out their principal
characteristics, and refer the reader, desirous of more in-
formation, to the numerous and excellent works on
chemistry.

Acetate of 00ppér, neutral (highly poisonous).

It is found in the market either in the form of dark-
green crystals, or of a bright-green powder—highly poi-
sonous—soluble in water, which becomes green; very
soluble in ammonia, forming a solution of an azure-blue
color ; forms. colorless double salts with cyanide of potas-
sium and sulphite of sodium; powerful acids, like sul-
phuric acid, combine with the oxide of copper, and the
acetic acid set frec is recognized by its smell; is used for
preparing electro-baths of copper and brass.
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izes at 25° Fah., and often remains solid up to 50° or 54°
Fah,

Wood vinegar or pyroligneons acid is employed in
large quantities, and is colorless or more or less yellow.
It often possesses an empyreumatic odor, and generally
marks 8° of the hydrometer.

Wine vinegar is more or less colored, and may be con-
centrated. Its smell is sufficient to distinguish it.

Glacial or crystallized acetic acid is obtained by the
distillation of perfectly dry acetate of sodium, or acctate of
lead, with concentrated sulphuric acid. The vapors are
*ondensed in a glass receiver (Fig. 162), which shculd be
urrounded by a mixture of salt and ice.

Arsenious Acid (poisonous).
(White arsenic. Arsenic.  Ratsbane.)

Generally in the shape of a white powder, and some-
Mmes in vitreous-like lumps, resembling porcelain. Slight-
" soluble in water; savor, scarcely sensible at first, but hot
D4 sharp afterwards, with constriction of the throat.
V hen thrown upon incandescent charcoal it emits abund-
1t whi?e fumes, with a characteristic smell of garlic.
YEroduced into Marsh’s apparatus it furnishes mirror-
ke arsenical rings and spots. It is employed in certain
Lver whitening baths, and also in the electro-baths fcr

T,
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GALVANOPLASTIC MANIPULATIONS.

Nitrous and Hyponitric Acids (poisonous).
(Nitrous gas. Nitrous vapors.)

We may describe these two acids together. They
gases of an orange-vellow color, more or less deep,
are always produced when nitric acid acts upon a me

The smell is nauseating at first, but soon beco
suffocating. They are dangerous to inhale.

They color 'lqm-fortlx \ellow‘ and also impart a grea
ish tinge to metallic solutions. those of silver for instane,
which may appear as though containing copper. Th#
coloration disappears by heating. which it will not do
copper be present.  They are produced abundantly i
the cleansing of copper and its alloys in aqua fortis at 3
low temperature, or by moderate pressure they are liquer
fied.

Nitive Aeid (poisonous).
(Ayua fortis. Spirit of nitre.)

It is found in the tmade of various colors and degrees of
strength, but minely chemically pure.

Ligadl and l.d\...: a nausevus smell: taste, strongly
acikd. Destmoys the saln and the majority of organt
maten disselves moest of the metals, always with a prer
duczion of cmns wapens: oountains one equivalent of
adrited state. and then is employed
N4 Fun=eeTien. uitro-glycerine, etc.
'l"::: sl o Y Roemme s ovlorless or dark \”ellom'
o o more or less deep vellow.
v due o the presence of nitrow
and is ;t»:ﬁ\‘d\‘ satisfactory for
T Uwt i ofien rosulss from the presence
Uon aondl hus frming squa-regia. or, what B

R . or chlorine, when its cleany
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sy -
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CHEMICAL PRODUCTS EMPLOYED IN THE ART. 551

_ducts; it is then too dry, and much less valuable for our
purposes. : '

The manufacturers of stearine candles extract this acid
from tallow.

Sulphuretted- Hydrogen.  Sulphydric Acid (poisonous).
(Hydrosulphuric Acid.)

This acid is gaseous, but may be dissolved in water,
which absorbs two or three times its own volume of it at
the ordinary temperature, and which then acquires the
same properties as the gas itself.

Sulphuretted-hydrogen is colorless; its smell is fetid,
and resembles that of rotten eggs. It is slightly acid,
and rcddens blue litmus paper, but the primitive color re-
appears on lLeating. It precipitates many of the metals
from their solutions as sulphides, of various colors—white,
black, yellow, etc. Some of these sulphides appear to be
good conductors of electricity.

Sulphuretted-hydrogen, which is excecdingly poison-
ous, may be obtained by the reaction of hydrochloric
acid, or diluted sulphuric acid, upon many sulphides,
such as those of antimony, iron, barium, strontium, etc.
The gas is collected under receivers filled with mer-
cury, or is dissolved in water with the aid of a Woulf’s
apparatus, such as that described in the manufacture of
hydrochloric acid. 'The distilled water employed should
be deprived of air by ebullition, otherwise the solution
will be milky from the partial decomposition of the acid,
the hydrogen of which unites with the absorbed oxygen,
while the sulphur is separated.

We should carefully avoid bringing in contact with
this gas, not only metallic salts, and gilt or silvered arti-
cles, but likewise pure gold and silver, which arc rapidly
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This metal, finely divided (chips, filings, or turnings), is
rapidly corroded, produces a pure gas, and leaves a resi-
duum of sulphate of copper useful for galvanoplastic
operators. .

Sulphuric Acid (poisonous).
(Oil of vitriol.)

This compound, the most powerful and useful acid in
the arts, may exist in the solid or anhydrous state. It is
always used in a more or less hydrated form. Its name
of oil of vitriol comes from its oily consistency, and from
the green vitriol, (sulphate of iron) from which it was-
formerly obtained by distillation in closed vessels. It is
now produced in large quantities, by oxidizing in lead
chambers moist sulphurous acid by the vapors of nitric
acid.

Commercial sulphuric acid generally marks 66° of
the hydrometer of Baumé. It is colorless, dense, flow-
ing like oil, with feeble odor, and strong acid taste. It
decomposes nearly all salts, and extracts water from
most substances which contain its elements. It attacks
and blackens organic substances, becoming itself more
or less dark in color thereby. The particles of dust flying
in the air and falling into it are sufficient to produce this
phenomenon.

Poured into a concentrated solution of hydrochloric
acid, sulphuric acid absorbs the water with production of
heat, and the acid first named is driven off with effer-
vescence. It displaces all the other acids from their com-
binations, and forms very stable compounds with metallic
oxides.

We employ it in our art at nearly every stage: for
cleansing, for dipping, in the preparation of many pro-
ducts, in batteries, etc.
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tions. The hydroplastic operator employs them so con-
stantly that it is important that he be acquainted with
the composition of the most usual alloys, and that he learn
the preparation of several of them, which, like the fusible
alloys of Darcet, will often be serviceable.

Fusible Alloys of Darcet.

No. 1.
Bismuth . . . . . . . 8 parts.
Lead . . . . . . . R S
Tin . . . . . . . . 4
16
No. 2.
Bismuth 8 parts.
Lead 5 «
Tin 3 «
16
No. 3
, Bismuth 5 parts.
Tin g «
Lead 2 «
10

All the metals are melted together in a crucible, stirred

with an iron rod, and cast.

Various proportions of mer-

cury arc added to these alloys, when great fusibility is de-

sired.

Alloys of Copper.

BRASS FOR ARTICLES WORKED WITH THE HAMMER.

Copper
Zinc .

70 parts.
30 «

100
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Copper
Zine .

Copyer

Zinc .

Copper

Zine .

Ceet

g

Tz
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BRASS FuR TURNING.

REILS PE (L= KS.

SIMILOR.

PINCHBECK.

-*NZE F'E BEILS.

CE.

91.4 parts.
3.3 =

1.7 -
1.4 -
) L (XL
> R
1iast
<3 rans
2 -
1m0
75 paris.
35 .
11w
& panis
) CUE

lw
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Copper
Tin

Copper
Tin .

Copper
Tin

Copper
Tin .

Copper
Tin
Arsenic

Copper
Zine
Nickel

Copper
Zinc
Nickel

Copper
Nickel

Zinc

BRONZE FOR GONGS.

BRONZE FOR SMALL ORDNANCE.

« 98 parts.

7 [43

100

BRONZE FOR MEDALS,

100 parts.

8 «

108

BRONZE FOR CYMBALS.

80 parts.

20 13

100

100 parts.

25«

125

TELESCOPIC MIRRORS (REFLECTORS).

100 parts.

50 ¢«
1 part.

151

GERMAN-SILVER.

. 50 parts.

3.5
4 %3

a7.

-
S]]

No. 2.

53  parts.

31.25
15.75 ¢

100.00
No. 8.

8 parts.

8 13
3.5 «

1435

551
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No. 4.
Copper . . . . . . . 4 parts.
Nickel . . . . . . . 1 part.

Zinc . . . . . . . .

No. 5.
Copper . . . . . . . 53 pars.
Zinc . . . . . . . .
Nickel . . . . . . . 28
Iron . . . . . . . . 8§ -
Tin . . . . . . . . 2

Copper . . . . - . . 37.4 parts

Zinc . . . . . . . -5
Nickel . . . . . . .13 -
Iron . . . . . . . . 89 -

Copper . . . . . . . Il
iz . . . . . . -2 3]

Leati . . . . . . 2
s . . . . . . S-S L]

TYLLIW T AT,

\‘ e : ;-_"_i
T - eyl
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carbonic oxide, which last is disengaged. It enters into
the composition of the silver paste for cold silvering by
friction.
Bitartrate of Potassium.
(Hydrogen-potassium tartrate. Cream of tartar. Argol.)

This salt occurs nearly pure in wine, from which it
becomes separated in the shape of small white or red
crystals, according to the color of the liquor. Tt is col-
lected from the sides of wine casks, and purified by bone
black, in which state it is known as cream of tartar.
Before this purification, it is crude tartar or argol.

Bitartrate of potassium is acid, slightly soluble in
water, and it decrepitates in the fire, where it blackens,
disengaging a smell like that of burnt sugar. It is em-
ployed for the preparation of the whitening silver baths,
for those of tin, and for the silvering paste by friction.

Biborate of Sodium.
(Sodium biborate. Borax. Tincal.)

This well-known compound occurs generally in the
shape of colorless prismatic crystals. It occurs abundantly
in natural deposits in the borax lakes of Nevada and else-
where.

Borax is soluble in water, has an alkaline reaction, and
a bitter saline taste. 'When heated, it fuses in its water
of crystallization, which it loses, after which it swells up
considerably. A further increase of heat causes it to fuse
again, and it becomes transformed into a kind of trans-
parent and colorless glass, which may be drawn out into
long filaments,

- Vitreous (fused) borax is a powerful solvent of most
metallic oxides, which impart to it various colors. This
property of dissolving metallic oxides renders borax very
useful for soldering, brazing, or welding different metals.
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centrated acids. but soluble in ammonia. the cvanides. hy-
posulphizes. azd sulphites of the alkalies or alkaline earths.
This precipizate is soluble. thouzh to a much less degree
ie the bromides. iodides. chlonides and fluorides of the
alkalies or aikalize earths.

Chlords of silver is emploved in the preparatior of the
haths for chwtmsilveriza. for the whitening baths. and
for the pastes o7 sSivert s_* v fraction.

Peilo~de of ik potsonous).
warneex teedl. Momuz of ©. (Aeed of = Tom sait)
This salt s mamufeetaned In lamee qmantities. and occurs
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volatilize. The fused chloride of tin thus obtained is
eferable for tinning with alkaline baths.

Chloride of Gold.

(Auric chloride. Terchloride of gold. Muriate of gold.)
This salt occurs in masses of needle-like crystals, which
> yellow, red, or brownish-red, accarding as it has been
re or less perfectly deprived of acid. That generally
d by manufacturers of chemical products is a light
llow ; and besides the fact that it contains less gold than
>ught to, it still retains an excess of acid, which is in-
rious to the baths.

Chloride of gold is decomposed by light into metallic
1d and chlorine; hence the necessity of keeping it in
aque bottles, with ground-glass stoppers. Cork, like
1er organic substances, decomposes this salt.

Chloride of gold absorbs atmospheric moisture, and be-
mes resolved into a liquid of a fine yellow color. It
oduces violet stains on the skin, and dissolves in water
nearly all proportions.

It is distinguished by giving a precipitate of purple of
sssius with protochloride of tin, and by depositing spongy
1d when strongly heated. A diluted solution of chloride
gold is decolorized by sulphurous acid, and, after a cer-
n time, or more rapidly by heat, the metal is precipitated
a powder, which is green by transmitted, and red by
flected light.

If a solution of this salt is added drop by drop to a di-
ted solution of sulphite or hyposulphite of sodium, a
lorless double salt is produced. On the contrary,
ould we pour the solution of the sulphite or hyposul-
ite into that of the gold, this metal is immediately and
mpletely precipitated.

The soluble cyanides or prussiates, precipitate the chlo-
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chloride, and then to the metallic state, and the operations
of solution, etc., would have to be begun anew.

Fig. 169.

o

Some operators buy their aqua-regia already made,
- which is not advisable, as the acids react one upon the
other, even without the presence of the metal ; the useful
portion becomes lost, and what remains is nearly useless.
It is advisable in all cases to make the mixture just before
using it. Some prepare the chloride of gold with a mix-
ture of nitric acid and sal-ammoniac or common salt.
This method is not as good as that described above, and
is retained at present only by gilders on porcelain wares. .
Lastly, gold may be dissolved in chlorine water; but

this process is expensive.

—]

Chlloride of Platinum.

(Platinic chloride. Tetra-chloride of platinum. Muriate of platinum.)

This salt is amorphous, of reddish-yellow or blackish-
red color, according to the degree of evaporation of the
excess of acids. It has a great analogy with the chloride
of gold, both in its appearance and deliquescent properties
(when strongly acid); but it is not so readily decom-
posed by light and organic substances.
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\

yorcelain plate, from which it is easily separated after
»oling.

Chloride of Zinc (poisonous).
(Hydrochlorate or muriate of zinc. Butter of zinc.)

This substance is more or less gray, or white in color,
«cording as it has been prepared in iron or porcelain
~sssels, or has been more or less thoroughly desiccated.

is caustic, greasy, and hot to the touch. It absorbs
Oisture with such energy that a few minutes of ex-
»sure to the air are sufficient to cause it to completely
yuefy. It may be distilled without decomposition like
ercury and other volatile substances, and then possesses
\e appearance of butter, whence its name of “butter of
ne.”

Chloride of zinc is employed for aiding soldering, braz-
ng, or welding operations, for which uses it should be
1s neutral as possible in order that the metals shall not
) corroded by the free acid. It enters into the compo-
ition of the brassing or zincing baths.

It is prepared by dissolving zinc in hydrochloric acid,
iltering the solution after it has been left standing for a
2w days in contact with an excess of zinc, and evaporating
: cautiously to igneous fusion. At this moment, abund-
nt and heavy white fumes are disengaged. The mass is
hen cast into thin plates by pouring it out on porcelain
ishes; and these plates are broken up at once after cool-
ag, and kept in well-stoppered glasses.

Cyanide of Silver (poisonous).

(Prussiate, or hydrocyanate, of silver.)
This substance is white, becomes slowly black when
xposed to light, and is insoluble in water and in cold

cids, which, however, will dissolve it with the aid of
87
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heat, It ix dissolved and decomposed by the sulphites
hyposulphites, und chlorides; the cyanides and prussiates
form with it double salts. A cyanide of silver is always
formed when a soluble silver salt is treated with a cyanide.

I introduced dry into a small tube, closed at one end,
and dmwn out at the other extremity, leaving but a fine
aperture, it viclds, at a red heat, a deposit of metallic sil-
ver with envbon, and eyanogen gas which escapes at the
asmall aperture, and which when ignited burns with a
mingled blue and purple lame.

Cyanide of silver is prepared by passing cyanogen gas
thwugh, or adding hydroeyanie acid to. a cold solution of
nitwte of abver, The precipitate formed is thoroughly
wahed, and Rept it a moist condition in blue or black
attles,

We have gnven. in the article on Cold Electro-gilding

Rarix &30 the dinvtions tevessary for properly preparing
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yellow tinge, resulting from the precipitation of a soluble
copper salt by cyanide of potassium.

‘Whatever be its mode of production, it is freely solu-
ble in all the alkaline cyanides. .

By solution in an excess of cyanide it forms the double
- cyanide of potassium and copper, constituting the bath
used for electro-coppering.

Cyanide of Ammonium (poisonous).
(Hydrocyanate of ammonia. Prussiate of ammonia.)

We may obtain with this salt the same baths as with
the cyanide of potassium. It is, however, rarely used,
because it is easily decomposed, and has a disagreeable
cadaveric smell. It is obtained by exactly neutralizing
ammonia with hydrocyanic (prussic) acid.

Cyanide of Calcium (poisonous).
(Hydrocyanate, or prussiate, of lime.)

This salt is employed for decomposing the carbonates
formed in baths of cyanide of potassium. It will be
readily understood how, by double decomposition, an in-
soluble carbonate of calcium is formed, while a propor-
tional quantity of cyanide of potassium is reconstituted.
This salt, in the majority of cases, should be preferred to
hydrocyanic acid. _

A solution of cyanide of calcium is obtained by adding
hydrocyanic (prussic) acid to freshly-slaked caustic lime
in excess. By filtration, the excess of lime remains
behind, and the cyanide of calcium is found in the filtrate,
This salt cannot be obtained in the solid state, is decom-
posed by heat, and it is better to use it when recently
prepared.



350 GALVANOPLASTIC MANIPULATIONS.

Cyanide of Gold (poisonous).

(Prussiate, or hydrocyanate. of gold.)

It is of an earthy yellow color, and behaves with reagents
very much like the cyanide of silver. Cyanide of gold is
prepared by precipitating a solution of chloride of gold
with a solution of cvanide of potassium. An excess of
alkaline cvanide must be avoided, as it will dissolve the
precipitate and form a double cyanide of gold and potas
sium. This salt is employed for the preparation of gild-
ing baths. and is preferred to the chloride for this purpose,
as it avoids the objection of introducing chloride of potas-
sium into the gilding solution.

Cyanide of Potassium (extremely poisonous).
( White prussiate of potash.)

No product is more important to the electro-plater than
the cvanide of potassium, which is the basis of most of the
baths emploved. and the purity of which is so necessary
for the success of the operation.

At the same time. nothing more closely resembles 2
good cvanide than a bad one; a fact that has aided many
manufacturers in producing, at cheap rates, product®
which have nothing in common with real cyanide but theZ
name.

It may be formed by introducing dry ferro-cyvanide of”
potassium in an iron crucible heated to redness, and
maintaining the mass in a state of fusion for about a half
hour, or as long as gas continues to be given off, keeping
the crucible closed as much as possible during the opera-
tion. In Liebig’s plan, eight parts of dry ferro-cvanide
of potassium are mixed with three parts of dry carbonate
of potassium and fused as above.

Cyanide of potassium, or rather all of the alkaline
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cyanides at first precipitate metallic solutions, and then
redissolve the metallic -cyanide to form double salts. A
certain number of metals, however, should be excepted,
such as platinum, bismuth, antimony, tin, etc.

Cyanide of potassium forms with the salts of peroxide
of iron a precipitate of Prussian blue. This color is de-
veloped especially in the presence of an excess of hydro-
chloric acid, but disappears on the addition of an alkali.

Ferrocyanide of Potassium (poisonous).
(Yellow prussiate' of potassa.)

This product is manufactured on a large scale, and has
many uses in the arts. It occurs in the shape of fine
yellow, and semi-translucent, crystals with mother-of-pearl
lustre, which break gradually and without noise. The
fracture is jagged, and filled with a multitude of small
bright spots.

The dried salt is yellowish-white; at a higher tem-
perature it decrepitates, and is decomposed into white
cyanide of potassium, and cyanide of iron, the cyanogen of
which in its turn is expelled as gas, while the iron is
reduced to the metallic state, or to that of a carbide.

The solution of ferrocyanide of potassium is straw-
yvellow, and, like the simple cyanide of potassium, precipi-
tates and redissolves afterwards nearly all metallic salts.
Its solvent power, however, is much less energetic. The
metallic anodes are but slightly dissolved in the baths
composed of yellow prussiate, which renders the use of
such baths expensive.

The ferrocyanide is somewhat poisonous, and does not
emit any smell, or absorb moisture.

It is- prepared by carbonizing animal matters, such as
blood, horn, hair, etc., with a mixturc of carbonate of
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by adding to the gelatine, before pouring it upon the pat-
tern, a few hundredths of tannic acid, which combines
with it, and forms a kind of leather which resists the
action of the liquids better. At all events, gelatine moulds
should be rapidly coated with the metallic deposit, other-
wise they will give very imperfect, or valueless, copies.

While it is true that hot water dissolves a great pro-
portion of gelatine, which sets on cooling, this property
disappears after too prolonged ebullition, when a syrup
is left which will not coagulate.

Benzole.
(Benzine. Light oil from coal tar.)

When coal tar is distilled, there remains in the retort
a thick mastic called pitch, and the distillate is composed
of essential oils, having different specific gravities and
points of ebullition. Those which are lighter than water
are collected apart, and are deprived of their coloring
matter by more or less prolonged: trcatment with concen-
trated sulphuric acid, and then with soda. After the
proper washings and one or several distillations, a liquid
is obtained which is colorless, smelling strongly of coal
gas, with a sharp and bitter taste, and which is completely
insoluble in water, although it imparts its odor to the
latter. This product becomes oxidized and reddens under
the action of solar light, when it has not been perfectly
rectified.

Benzole is an excellent solvent of all the oils, resins,
gums, varnishes, fats, etc., and is thercfore very useful in
our art. It is much superior to the alcohol and essence
of turpentine formerly employed for removing stopping-
off varnishes, and may be used in the cold, which is a
great advantage with inflammable substances. A small
proportion of naphthaline is sufficient to give a pink, red,
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or brown tinge to benzole; but thisis of no consequence
for our operations. The preparation of this substance
involves such great danger from fire that we cannot recom-
mend our readers to undertake it. Moreover, it is found
in the trade very cheap, and pure enough for our pur
poses.

Phosphate of Ammonium.

This salt, which is absolutely necessary for the compo-
sition of baths for thick platinum deposits, is obtained by
the exact saturation of phosphoric acid with ammonia.

The liquid obtained is then evaporated at a gentle heat,
and a few drops of ammonia are now and then added, in
order to compensate for that removed by the decomposi-
tion of small quantities of the salt. When the liquid
becomes syrupy it is set aside to crystallize in a cool
place.

This salt may also be prepared by decomposing, with
rarbonate of ammoninm. the acid-phosphate of calcium,
resulting from the digestion in sulphuric acid of ground
and caleined bones.

Phospiiate of Sadivm.
rthase plosphate of sodal’
This salt ervstallizes i fine. tansparent. and colorless
prisms ;s taste is shightly bitter and saline. and it effl
< AT of its water of ervstallization. It isso

TSR, ':.w...

uble o dis ::‘.'.{\E water without producing any precipitate,
but cauws & depasit of white phasphate of caleium i
ealeanais watems Uhe composizion of this salt will be
hest undentond By supposng it consist of phosphoric
aad amnuring :.::\\ atoms of hvdrogen, two of which
Tave heen wnaeal vosadinm. Herce its name of
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At a temperature of about 400° Fah., phosphate of
sodium diminishes in volume, and loses all of its water of
crystallization, but not that combined. By still raising
the temperature, it melts to a glass and loses the com-
bined water, which it will not reacquire except by re-
maining a very long time in solution. Its nature and
properties have been entirely changed; and it gives now
a white precipitate with nitrate of silver, instead of a yel-
low one, as was the case previous to its transformation
into pyrophosphate or bibasic phosphate. It is capable
of combining with a metallic base, in place of the equiv-
alent of water lost. It is this property which renders the
pyrophosphate valuable for the preparation of baths for
gilding by simple immersion, and of tinning baths either
by the battery, or by the method of double affinity. In
these cases it assimilates respectively an equivalent of
oxide of gold or of oxide of tin.

Phosphate of sodium is used for hot electro-gilding
baths, and is prepared by treating calcined and powdered
bones with sulphuric acid, and letting the mixture rest for
several days. The acid phosphate of calcium is then re-
moved by washing the residue, and the filtered liquid is
saturated with carbonate of sodium until carbonic acid is
no longer disengaged. The clear liquid is then con-
centrated until it marks 33° Baumé, and is allowed to
crystallize once or several times.

Pyrophosphate of Sodium.
(Bibasic phosphate of soda.)

The commercial salt is generally in the form of a white
powder, odorless, and with a hot, saline, alkaline, and
then bitter taste. It is soluble in water, but not so
readily as the preceding salt, and requires distilled water,
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in preparing baths with it, since it produces a precipitate
in ordinary calcarcons waters.

The: pyrophosphate of sodium gives a white precipitate
with nitrate of silver, whereas that with the ordinary tri
bisie: phosphate is yellow.,

It is employed for the preparation of simple-immersion
gilding baths; and is obtained by fusing the ordinary
driedd tribasic phosphate, which by this operation loses an
equivalent of combined water, and becomes bibasic. The
temperature required is quite high, and few crucibles will
stundl the heat and the action of this substance which acts
us o flux,

Plumbago.
(Black-lead.  Graphite.)

This is nearly pure carbon, and is found in crystalline
or amorphous masses in several countries, as in England,
Russin, Germany, Cevlon, the United States, ete.  This
carbon is blacks with a metallic lustre, soft to the touch.
without smell or taste, and is ditficult to ignite.

Plumbawo, in the natural state, is generally mechani-
cally nuned with aovariable peeportion of iron and earths,
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Amalzamating «alt is prepared by boiling the nitrate
of mercury with an excess of a powder composed of equal
parts of sulphate and chloride of mercury. i. «.. mercune
sulphate 2nd mercuric chloride : the Lquid remaining aiter
cooling s usel
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and the clear filtrate is treated with ammonia, which
produces a white precipitate of oxide of zinc, soluble in
an excess of alkali. The iron remains also in the acid
liquor filtered from the copper, and its presence is ascer-
tained by the addition of a small quantity of ferrocyanide
of potassium, which gives a deep blue coloration. Another
Pprocess for the detection of iron consists in adding to a
small quantity of the solution of sulphate of copper
enough ammonia to dissolve all of the oxide of copper at
first precipitated, when the brownish oxide of iron will be
seen floating in the intensely blue liquid.

The best sulphate of copper is made by dissolving in
sulphuric acid the copper scales produced in rolling sheets
of this metal. That obtained by the spontaneous oxidiza-
tion of copper pyrites is always contaminated with iron
or zinc.

We should avoid, for our art, those cheap copper sul-
phates extracted from old acid dipping liquors, since they
contain zinc and other metals, and also nitrate of copper
with free nitric acid. Galvanoplastic baths prepared
with them are a nuisance. Such sulphates are generally
very wet and in small crystals.

Sulphate (of Protoxide) of Iromn.

(Ferrous sulphate. Proto-sulphate of iron. Copperas. Green

vitriol.)

This salt crystallizes in forms similar to the preceding
one, and has a fine green color. Its taste is that of ink,
and it is very soluble in water, which it colors a light
green. It is rapidly oxidized by contact with the air, and
becomes first yellow, then reddish, and is transformed
finally into a sulphate of peroxide of iron, which possesses
quite different properties.

On heating sulphate of iron it first loses its water of
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Sulphides of Calctum, Potassium, and Sodinm
(poisonous).
(Hepar Sulphuris. Liver of sulphur, or polysulphides of calcium,
potassium, and sodium.)

These salts are obtained in solution by boiling the alkali
and the flowers of sulphur in a certain quantity of water.
They are produced in the dry way by projecting powdered
quicklime, or potassa, or soda into melted sulphur, and
then casting the mixture on a marble slab.

These dry sulphides are generally in the shape of plates,
which are greenish or whitish at the surface, and reddish-
yellow inside. They are soluble in water, which is col-
ored yellow or red, according to the degree of concentra-
tion. By spontaneous decomposition they emit the smell
of rotten eggs; and, when treated by an acid, they give
off sulphuretted hydrogen, yielding at the same time a
deposit of sulphur. Their uses in our art are the sarme
as those of sulphide of ammonium.

Bisulphide of Carbon.
(Carbon disulphide.  Liquor of Lampadius.)

If we bring to a red heat a stoneware or porcelain tube
(Fig. 170), filled with charcoal, and then introduce into
it (immediately closing the aperture) fragments of sulphur,
the liquid which results from the combination of the sul-
phur and carbon is condensed at the bottom of the water
in the connected receiver, and furnishes, after distillation,
pure bisulphide of carbon.

It is a colorless and transparent liquid, which is very
dense, and exhibits the property of double refraction. Its
smell is characteristic and most disgusting, and may be
compared to that of rotten turnips. It is very volatile,
producing upon the hand the sensation of cold. It burns
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nace, and carries a tubulure, through which passes a stone-
ware tube reaching to the bottom of the charcoal, and the
upper end of which may be closed by a stopper. The
neck of the retort projects from the furnace, and commu-
nicates by a tube, with a receiver filled with water. . The
connecting tube is kept cool by passing a stream of cold
water through a tube which surrounds it as a water jacket.
‘When the retort is brought to a red heat, a few fragments
of sulphur are introduced through the tube, which is
quickly closed. The vapor of sulphur is obliged to pass
through the mass of incandescent charcoal, combines with
it, and condenses in the water of the receiver.

The product thus obtained contains an excess of sulphur
which is removed by distillation on the water-bath. Pure
bisulphide of carbon should volatilize without leaving any
residue. It is now obtained in the market at a very low
price.

CHAPTER LXX.
INSTRUMENTS AND APPARATUS.

Stirring Rods.

THESE are rods made of various materials, and are em-
ployed for mixing together liquids, or paste, or liquids and
pastes, or solids with liquids, or various solids in the dry
state. Their length and thickness should be suited to the
volumes to be mixed.

Suitable stirring rods are those which have no chemi-
cal action upon the substances with which theyare brought
in contact ; neither should they become impregnated with
them. Rods of glass, stoneware, or porcelain are decidedly
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the best. Wood and most metals should be avoided, be-
cause the former is absorbent, and the latter are corroded
and easily oxidized.

The operator in the various branches of our art should
always have near at hand a complete assortment of glass
stirrers of various sizes, and with fused or rounded ends,
in order not to scratch the vessels in which he operates.

Anodes.

By this name are designated the plates or wires of
different metals placed at the extremity of the connect-
ing wire leading from the positive pole of a battery.

The anodes are soluble or insoluble, that is, they become
dissolved under the influence of the galvanic current to
partly maintain the metallic strength of the bath, or they
simply convey the current into the bath without being
dissolved. _

The soluble anodes are, generally, of the same metal or
alloy of which the bath is composed: and the insoluble
anodes are of platinum. gas carbon, or any other conduct-
ing and insoluble substance.

Soluble anodes are generally completely immersed in
the solution. and connected with the conducting wire by
other platinum wires.  Insoluble anodes. on the contrary,
are rarely completely immersed. and by dipping them
more or less into the bath we increase or diminish at will
the amount of current.

Hydrometers.

These are instruments usually made of glass, for ascer-
taining the specific gravities of liquids. There are by
drometers for acids, salts, alkalies, svrups, alcohol, ether,
liquors. ete.

A great many operators think that hyvdrometers will
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not only indicate the specific gravity, but also the com-
position and the quality of their baths; they imagine, for
instance, that if they have once had good results with a
bath marking 9°, any other bath also marking 9° must
be equally good. This is a great mistake, which should
be corrected.

A hydrometer, in general, is an instrument intended to
indicate the specific gravity of a liquid, as compared with
‘that of distilled water at its maximum density, that
is, at 39.2° Fah. As there are liquids lighter and heavier
than water, it is necessary to have two kinds of hydro-
_meters, or rather, two different graduations of this instru-
ment.

Baumé, an apothecary of Paris, was the first to con-
struct a hydrometer of constant weight. It is a glass
tube, the lower third of which is composed of a large
bulb or cylinder, terminated by a smaller bulb, in which
is placed a certain weight of lead or mercury acting as
ballast for sinking the instrument more or less in the
liquid. The cylindrical and narrow tube, above the large
bulb, receives a small cylinder of paper upon which are
marked the divisions, or degrees, of the scale. The liquid,
the density of which is determined, is contained in a tall .
cylinder of glass, deep enough to permit the hydrometer
to be immersed to its lowest point without touching
bottom.

This instrument is graduated by two different methods,
according as it is intended for determining the specific
gravity of liquids heavier or lighter than water at 39.2°
Fah.

If it be intended for liquids heavier than water (for
acids and saline solutions, for instance), mercury or lead
is introduced into the lower bulb until the instrument has
sunk nearly to the top in pure water, and the O of the
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silver with a hydrometer especially constructed for the
purpose ; but the same instrument will give no indication
whatever as to the proportion of silver contained in an
electro-silvering bath, which contains many other salts
besides that of silver.

Therefore, hydrometers are useful for verifying the
strength of the commercial acids used, and to indicate
whether the specific gravities of the baths are too much
above or below the limits between which it has been
ascertained that the galvanic current will pass freely.

Glass Balloons and Flasks.

These are spheres of thin blown glass (Fig. 173) with
necks of various dimensions, in length and diameter.
They are employed for heating acids, dissolving metals,
and a great many other uses. They should be
placed upon triangular supports of iron, and at
a certain distance from the fire, from the di-
rect action of which they should be protected
" by the intervention of a piece of wire gauze,
or its equivalent. The thinner they are, the
more easily they bear sudden changes of tempe-
rature. They are preferable to porcelain evapo-
rating dishes, for dissolving gold, because there is much
less danger of losing a part of the product by spurting.

Fig. 173.

Kcettles and Boiling Pans.

These are of various shapes, hemispherical, or with
flat bottom, and are made of different materials (Figs.
174, 175).

Those of copper are employed for whitening with sil-
ver and cream of tartar. Cast and sheet-iron are prefer-

able for cleansing with caustic alkalies, or for evaporating
residues.
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Those of stoneware heated on sand or water baths, for
desilvering (stripping), or for giving a dead lustre to cop-
per in warm acids.

Fig. 174. Fig. 175.

Cast-iron enamelled kettles are used for hot baths of
copper, silver, gold, and platinum.

Notwithstanding their enamel, these vessels become
gradually impregnated with the solutions they have held,
and it is dangerous to employ them for different kinds of
baths. Thus an enamclled kettle, which has been used
for silvering, will not be suitable, even after the most
thorough washing, for a gold bath, as the gilding will
certainly be white or green, according to the quantity of
silver retained by the vessel.

Brushes.

A definition of these instruments is unnecessary ; and
we shall simply indicate the various kinds suitable to the
different operations of our art.

The fire-gilder employs, for equalizing the coating of
amalgam, a long handled brush, the bristles of which are
long and very stiff.

The clectro-gilder uses a brush (Fig. 176), with long
and flexible bristles.

For scouring with sand and pumice-stone alloys con-
taining nickel, such as maillechort and German-silver,
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which are difficult to cleanse in acids, the preceding brush
with smaller and stiffer bristles is used (Fig. 178).
The gilder of watch-works has an oval brush (Fig. 177)
with stiff and short bristles for graining the silver.

Fig. 176. Fig. 177. Fig. 178.

The galvanoplastic operator, for coating moulds with
plumbago, besides a number of pencils, uses also three
kinds of brushes—the watchmaker’s (Fig. 178), a hat-
brush, and a blacking-brush.

The bronzer uses all kinds of brushes.

Brushes are perfectly deprived of adherent grease by
washing with benzole or bisulphide of carbon.

Burnishing Tools.
They have already been described in this work.

Evaporating Dishes or Capsules.

These are usually vessels of porcelain, and are intended
to bear a high temperature. The best are thin and uni-
formly so. Like glass flasks, they should be supported

Fig. 179. Fig. 180.

— <

above the fire upon an iron stand and wire-gauze. As
far as practicable they should be gradually heated and
cooled. When taken from the fire, they should be
placed upon rings made of plaited straw. They are
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made with or without lips, and some have a socket fora
wooden handle. Glass evaporating dishes are not durable

Retorts.

These are of glass or stoneware. They have a moe
or less spherical body with a tapering neck. Theyar
sometimes supplied with a tubulure, for greater converr
ence in introducing materials, and, when in use, they a®
placed in communication with a receiving vessel of a1}

Fig. 131. Fig. 182.

J

Fig. 183.
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their extremities, where they are connected with the
:tery and with the anodes, or cathodes (objects to be
tted). Pure copper possesses the best conducting
~er; and after it come brass, silver, gold, platinum,
n, zinc, etc.

[t is not meant that conducting wires should always
of copper ; but if two wires, one of copper and another
iron, are connected at the same place on a battery, it
very likely that all of the electricity will preferably
is through the copper wire.

[nsulated electrodes may come in contact with each
ver without inconvenience. Such is not the case with
e elcctrodes, because the electricity will pass through
» shortest circuit, and will not go through the bath if
2 two electrodes are in metallic contact. Such contact
ould therefore be carefully avoided.

Glass Jars,

These are glass vessels, gencrally cylindrical, closed at
e end, and of different capacities.

They are employed for small gilding, silvering, and
Ivanoplastic baths, in the cold. They are very handy

d serviceable for amateurs, because their transparency

rmits the progress of the operation to be observed at
times.

Crucibles.

These are vessels, the shape of which is generally an
rerted truncated cone (Fig. 184), the smaller

d being closed, and the larger open. Some- Fig-184.
aes the opening is triangular.

Crucibles are made of many kinds of mate-

1s: metals, refractory clay, stoneware, porce-

n, plumbago or graphite, etc. They are

nerally provided with- a cover of the same
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material. and are raised above the grate bars of the fu
nace by means of bricks or cylinders of clay.

Metallic crucibles may be heated rapidly, but the others
require to have their temperature raised gradually ad
carefully.

They are emploved for the preparation of many salts,
for the fusion of metals, etc. Non-metallic crucibles are
rarely used for more than one operation.

Depositing Vats. Troughs.

These are made of different materials, and their shape
may be either circular. square, or rectangular. They
should be perfectly tight, impervious to the solutions, and
unacted upon by them.

Stoneware. glass. or porcelain troughs are the best;
but they are the most fragile and expensive. Those of
wrought or cast-iron are suitable only for neutral or alka-
line solutions. and they must be insulated from the anodes
or the articles in the hath. so that the galvanic current
may no: pass through them.

Wooden vats should have their interiors covered with
heavy cvats of varnish or pitch. which resists the action
of the haths or with a sheathing of gutta-percha or India-
rubber.  They are sometimes lined with sheet lead.
welded by the mas process since any kind of tin solder
inadmissible.  Such vats are satisfactory for gal-
vanoplastic opemations. provided that the lead lining be

would iw
svversTae, s o SN Ny YTV
insulated fom the eleciric circuit.

Divgimagpns. Porous Cellz.

These are cvlinders. plates or partitions which from
thelr ponsity or permenbility. allow liquids of different
natunes 0 he sepamited and at the same time in communi-
aution.  Thus if we divide a vat by a partition plate, made
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fbaked pipe-clay, and fill one of the chambers with diluted
ulphuric acid, and the other with a solution of potassa
both liquids being at the same level), the two liquids
vill penetrate the porous plate or diaphragm and there
eact upon each other without their masses participating
n the action.

‘We have seen, in Daniell’s battery, that the porous cell
eparates the exciting liquid (solution of salt or sulphuric
icid) from the solution of sulphate of copper. In Grove’s
ind Bunsen’s batteries they separate the acids ; and also the
icidulated liquor in the simple galvanoplastic apparatus.

Any porous substance, unacted upon by the solutions,
will be suitable for diaphragms. Wood, sail-cloth, leather,
rold beater’s skin, bladder, baked porcelain and pipe-clay,
stc., are employed. Nevertheless, diaphragms, or porous
sells, made of unglazed porcelain, and rendered neither
00 much nor too little porous by a proper baking, are
sreferable to all others for durability and good working.

Filters.

Filtering a solution, a bath, or any other liquor, con-
sists in causing it to pass through a permeable substance,
:he pores or meshes of which are sufficiently closed to
tetain all the undissolved substances, which are thus
separated from the liquid part.

Filters are of very different materials and shapes.

Cloth, muslin, etc., arc coarse filters, or
straincers, made in the form of pockets. Fig. 185.
Their filtering power is considerably im-
proved by covering them with a layer of
sand, wool, bone-black, etc. These latter
substances themsclves, properly supported,
will act as filters,

Felted wool (generally rabbit’s hair) is
made in the shape of a conical pocket
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(Fig. 185), but is suited only for neutral substances
Alkalies destroy it rapidly.

Concentrated acids are filtered through amianthus, @
asbestos, compressed in the neck of a glass funnel upon
broken fragments of glass.

But the most useful filtering material is unsized paper.
This filter (Fig. 186), is prepared by folding diagonally
a square piece of porous paper, which thus
prepared forms a triangle.  This is agan
folded in half. Then, beginning at one edge,
smaller folds are made alternately to the right
and to the left, but all converging towards
the point. like a fan.  The filter is now par-
tially opened. trimmed on top and introduced into the
tuuncel, with care that all the projecting edges rest againstit.

It it be teared that the filter will not resist the weight
of the liquid. the point is twisted to the left or to the right,
and while it is still held between two fingers of the left
hand. the whele Slter s nverted. so that the inward folds
boveme the outwand ones. A 2iter with such a rounded

punt s etter supnoniad in the funrel and filters more

Fig. 186,
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Siphons.

;-5 The most simple and handy siphon in many cases, is a
plece of lead pipe bent so as to have two unequal branches,

¥ the smaller of which plunges into the liquid to be drawn
* off. A section of India-rubber tube may be employed for

- gimilar purposes.

~ But, as these materials may be chemically acted upon
by various solutions, glass siphons are used with or with-
out a suction tube (Figs. 188, 189).

Fig. 188. Fig. 189.

For siphoning corrosive solutions which cannot be
touched with the fingers, a siphon with a suction tube is
used (Fig. 188). The shorter leg is plunged into the
liquid, and the longer one closed with the finger or an
India-rubber pad pressed against it. Then, with the
mouth, suction should be carefully applied at the lateral
suction tube until the liquid fills the longer leg.

It there be danger in inhaling a poisonous vapor, the
action of the mouth may be replaced by an India-rubber
ball, fastened to the suction tube. The longer branch of
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<

the siphon is closed as before, and the ball compressed
order to remove the air. By its elasticity the ball resumes 3 i
its former volume, thus producing a suction which stars
the siphon in action.

The Thermometer

Is an instrument intended for ascertaining the tempen-
ture of fluids or liquids in which it is immersed. It acts
by the dilatation or contraction of mercury or colored
alcohol, contained in a bulb of thin glass, which is attached
to a capillary tube deprived of air, and upon which the
graduation is marked. ‘

The scale employed in this work is that of Fahrenheit,
which is commonly used in English speaking countries
In this, the 0 of the scale represents the temperature of a
mixture of salt and ice; 32° is the point of melting ice,
and 212° that of boiling water.

CHAPTER LXXI.

MIXTURES.
.
RED ORMOLU—YELLOW ORMOLU—DEAD LUSTRE FOR JEWELRY

—DEAD LUSTRE (IIARD) FOR CLOCKS—DEAD LUSTRE (SOFT)
FOR SMOOTH SURFACES AND FIGURES—GREEN-FOR-RED LUS-
TRE—GILDERS’ WAX.

Mixtures.

AFTER having enumerated the principal chemical pro-
ducts, apparatus, and instruments employed in our art, it
remains for us only to give the formulee of certain mix-
tures employed in gilding by fire, or by the wet processes.
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jome of these have been given in the chapters on gilding,
nt their repetition may be serviceable.

RED ORMOLU
Is composed of—

Exact proportions. In round numbers.

Potassa alum . . . 28.4 parts. 30 parts.

Saltpetre . . . 816 80 «

Sulphate of zine . . 8 o« 8 «

Common salt . . . 85 « 3 «

Red ochre . . . 275 o« 28 «

Sulphate of iron . . 1 part. 1 part.
100 100

‘We may add to it a small proportion of annotto, mad-
ar, cochineal, or other coloring matter, ground in water,
¢ in weak vinegar. '

YELLOW ORMOLU.

Exact proportions. In round numbers.
'Red ochre 16.5 parta. 17 parts.
Potassa alum . . . 50.9 ¢« 50 ¢
Sulphate of zinc . . 105 10 «
Common salt . . 21 o« 3 «
Saltpetre . . .20 & 20 ¢«
100 100

DEAD LUSTRE FOR JEWELRY.

Sulphate of iron,
Sulphate of zinc,
Potassa alum,
Saltpetre,

equal parts of each.

The salts are fused together in their water of crystalli-
ition ; and if the gilding be strong and durable, a small

roportion of common salt may be added.
39
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DEAD LUSTRE (HARD) FOR CLOCKS.

Exact proportions.

Water . . . . 3

parts.

Saltpetre . . . 36.62 «
Potassa alum . . . 4205 «
Common salt . . . 1233 <

Pulverized glass and sul.)

- 4
phate of calcium . )

10

X3

Ia round aumben.

3 parts.
87
42 .
12 &

4 [

100

The whole is thoroughly ground and mixed.

DEAD LUSTRE (SOPT) FOR SMOOTH SURFACES AND FIGURES.

Exaet preportions.
Water . . . . 9 parts.
Nitrate of potassa . . 4632 -
Potassa alum . . . 40.%2 -
Common salt . . . 2RG
100

Treat the same as the preceding mixture.

Y: e owman
Acials o aeees .

Raed i

- . -

hoL s meaand. and otrad undl cold.

- ~
R TR o by

In round numbers.

d parts.
46 &«
46 ¢

8 [

100

Iz roazd numbers

6 parts.

25

1 [
1)

. 25 parts.
33
.13 -
.3 .

1w,
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CHAPTER LXXIIL
USEFUL NOTES AND COMMENTS.

ANTIDOTES AND HYGIENE OF THE WORKSHOP.

‘WE have secn that the majority of the chemical pro-
‘ducts employed in our art are very poisonous, or at least
unwholesome. It is therefore well, after having pointed
out the dangerous properties of these substances, to fur-
nish, in case the necessity therefor should occur, the
means of neutralizing their effects, either entirely, or at
least sufficiently to retard their poisonous action until
professional aid can be summoned.

Poisoning by Acids.

All the powerful acids, with the exception of hydro-
cyanic (prussic) acid, operate nearly in the same manner.
They are corrosive poisons, and the more concentrated
they are, the more energetic is their action.

It should not be forgotten that, when very diluted,
these substances lose their poisonous properties; WATER,
therefore, in the greatest abundance will be the first thing
to administer. Tepid water and distilled water will act
as emetics, and should be preferred if they are at hand.
Milk and the white of eggs, which coagulate with the
acids and partly neutralize them, may be successfully em-
ployed; but no antidote excels CALCINED MAGNESIA, or
the carbonate of this base, which may be introduced into
the stomach without danger, and will completely neutral-
ize the acids, forming with them purgative salts. In the
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Poisoning by most Metallic Salts.

Administer an abundance of water, and if possible cause
the patient to vomit. Milk and the white of eggs are
very good, but far inferior to flowers of sulphur or natural
-sulphuretted waters. The sulphur, alkaline sulphides,
and sulphuretted hydrogen contained in these waters

" transform most of the metallic salts into insoluble sul-

. phides, which are temporarily inert. They should be

e administered as long as there is a suspicion that any of
the poison is still retained in the system.

Poisoning by Mercury Salts.

Mercury salts, and particularly the chloride (corrosive
sublimate), form, with the white of eggs (albumen), a
compound very insoluble and inert. The remedy is
therefore indicated. Sulphur and sulphuretted water
are also serviceable for the purpose.

Poisoning by Lead Salts.

Besides sulphur and sulphuretted waters, we may also
employ a lemonade of sulphuric acid, or an alkaline solu-
tion containing carbonic acid, such as Vichy water. Bi-
carbonate of sodium (baking-soda) is very serviceable.

Poisoning by Hydrosulphuric Acid (Sulphuretted
Hydrogen).

The patient should be made to inhale the vapor of
chlorine, from chlorine water, Javelle water or bleaching
powder. Energetic friction, especially at the extremities
of the limbs, should be employed. Large quantities of
warm and emollient drinks should be given, and abund-
ance of fresh air.
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Poisoning by Chlorine, Sulphurous Acid, Nitrous and
Hyponitric Gases. '

Admit immediately an abundance of fresh AIR, and ad-
minister LIGHT inspirations of ammonia. Give plenty
of hot drinks, and excite friction, in order to conserve
the warmth and transpiration of the skin. Employ hot
foot-baths, to remove the blood from the lungs. After-
wards maintain in the mouth of the patient some substance
which, melting slowly, will keep the throat moist, such
as jujube and marshmallow paste, molasses candy, and
liquorice paste. Milk is excellent.

We have simply stated, in the foregoing, the expeds
ents and remedies to be employed in urgent cases. A
physician should invariably be¢ summoned immediately.



APPENDIX

Patina for Bronzes.—An imitation of patina suitable for ap-
plying to all articles of bronze, may be made (Bay. Indust. u.
Gewerbeblatt, ix. 128) by making a mixture of carbonate of copper
with a light-colored spirit varnish, and applying the same to the
metallic surface with a brush. The hollows of the article, by
this operation, receive a greenish coloration which is very decided
and quite permanent on drying. The carbonate of copper imparts
a bluish patina, verdigris a bright green, and the intermediate
tints are obtained by the mixture of these colors.

Bronzing Copper.—Spon ( Workshop Receipts, 21) directs to
dissolve in vinegar 2 parts verdigris and 1 part sal-ammoniac.
Boil, skim, and dilute with water until no more white precipitate
separates. Meanwhile place the articles to be bronzed, properly
freed from grease,in a pan, and pour the boiling solution over
them, letting it boil briskly. The resulting coloration is a bright
reddish-brown, but the articles should be frequently inspected and
removed as quickly as the desired shade is obtained. They
should then be repeatedly washed and dried. The solution must
not be too strong, as in that case the bronze will come off by fric-
tion, or turn green on exposure to the air.

Green Bronze for Brass.—We give the following formula on the
authority of Spon ( Workshop Receipts, 19). Dissolve 2 oz. of
nitrate of iron, and 2 oz. of hyposulphite of sodium in 1 pint of
water. Immerse the articles therein until they have acquired the
proper tint, as almost any shade from brown to red can be obtained ;
then wash well with water, dry and brush.

One part of perchloride of iron, and two parts of water, will
give a pale or débp olive-green to articles of brass immersed
in them, according to the time of immersion. If nitric acid is
saturated with copper, and the brass is dipped in the liquid, and
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sodium. Stir into this another solution, made by dissolving an
ounce of acetate of lead in a pint of water.

For use, heat the solution in a glass or earthenware pan to about
195° Fah.,and immerse the metal required to be colored. The coat-
ing is one of lead sulphide, and its depth of color will depend upon
the time the metal is immersed. In a few minutes brass articles
of small size may be coated with any color, varying from golden
yellow to the tint of clean copper or red gold, to carmine, down to
dark red, from light aniline blue to bluish-white, then to reddish-
white or brown. ,

Urqubart remarks of this process, that it is not a good plan to
plunge the articles into the solution without previous preparation ;
it is by far best to chemically clean them as for plating, and,
before dipping in the coloring liquid, to keep them for a few min-
utes in hot water, unless the coating is to be very slight indeed.
Steel and iron articles may also be treated, and given a fine blue
color, without the aid of such great heat as is necessaryin ¢ blu-
ing”’ or oxidizing. Copper articles do not, of course, show the
lighter tints. If the cleaning is well done, the adhesion will be
perfect, so perfect indeed, that the burnisher may be used with
impunity ; but it is not prudent to use the scratch-brush. Instead
of burnishing, however, the surface may be finished by a soft and
smooth buff, which will impart a lasting polish.

The solution will not keep long in the heated state, as it deposits
its sulphide upon the bottom of the vessel if no metals are present.

It is stated that an exceedingly beautiful red and green coloring
can be given to brass articles by omitting the lead, and using in
its stead an equal weight of sulphuric acid (see Colorations on
Zinc Surfaces, page 618). If the immersion continues, the red
changes to a fine, brilliant green, and then to green and brown,
with a splendid iris glitter. The coating is very durable, unlike
the others, which are but lacquered over with pale lacquer (Urqu-
hart).

The same authority affirms that clean brass and copper may be
covered with a firmly adherent pure black coating by placing them
very near to the flames of burning straw. It will not rub off, and
may be polished with a soft cloth.
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LISTS OF AMERICAN AND BRITISH PATENTS BEARING ON THE
SUBJECT OF THE ELECTRO-DEPOSITION OF METALS.

AMERICAN PATENTS.

1850. December 10. No. 7,821. G. Mathiot. Electrotyping.
1855. September 4. No. 18,516. J. A. Adams. Electrotyping machine.
1856. December 2. No. 16,141. W. Filmer and E. Bookhout. Mode
of backing electrotype plates.
1857. July 7. No. 17,741. A. H. Jocelyn. Method of backing electro-
type plates.
1858. May 25. No. 20,353. S. P. Knight. Production of electrotype
plates. N
¢ September14. No. 21,509. H. Lovejoy and R. Wheeler. Machine
for coating electrotype moulds.
1859. May 3. No. 23,836. W. H. Elliot. Mode of forming curved elec-
trotype plates.
¢¢  November 1. No. 25,958. T. Crossley. Electrotype printing
block.
1860. November 20. No. 30,663. A. Berthoud. Electro-plating with
alloys of gold.
1861. November 12. No. 38,721. J. von Liebig. Electro-plating with
. copper, etc., the surfaces of mirrors, etc.
1862. February 18. No. 384,470. J. E. Walcott. Process of electro-plat-
ing iron and other metals with copper.
¢ March 11. No. 34,640. M. Miller, Jr. Mode of electro-plating
steel wires for piano-strings, etc.
¢ October 21. No. 86,750. C. Beslay. Process of electro-plating iron,
steel, etc.
1865. December 26. No.51,714. J.D.Grlincberg. Manufacture of plated
metal.
1867. February 19. No. 62,251. S. A. Chapman. Plated-ware burnish.
ing machine.
¢ April 2. No. 63,512. S. Hallock. Surface conductor for electro-
typing.
¢ May 28. No. 65,084. E. Hunter. Compound for silver plating.
1868. March 10. No. 75,258. M. L. Forbes. Frame for plating spoons,
etc., heavier at certain parts than at others.
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1868.

1869.

‘"

‘"

1870.

‘“

4

APPENDIX,

June 2. No. 78,497. W. H. Watrous. Electro-plating frame.

June 80. No. 79,427. H.W. Wright. Electro-plating and plated
ware.

July 28. No. 80,402. W. Gates. Electro-plating apparatus.

October 6. No. 82,877. W. H. Remington. Process of electro-
plating with nickel.

November 17. No. 84,243. J. P. Woodworth. Electro-plating.

December 29, No. 85,411, S. D. Tucker. Machine for coating
surface of electrotype moulds with plumbago.

April 27. No. 89,522. H. Tucker. Plating metals.

May 2. No. 87,442. G. J. Sturdy and S. W. Young. Cleaning
metallic articles for plating and gilding.

" May 25. No. 90,332. 1. Adams, Jr. . Mode of electro-plating with

nickel.

June 1. No. 90,898. H. Tucker. Electro-gilding iron.

June 1. No. 90,894. H. Tucker. Electro-plating and gilding cast
iron.

August 3. No. 93,157. I. Adams, Jr. Electro-deposition of nickel

December 21, No. 98,110. S. Rust, Jr. Electro-plating with bras
and other alloys.

January 25. No. 99,192. P. S. Hoe. Electrotyping battery.

February 22, No. 100,088. J. S. Howard. Electro-plating with
antimony.

March 22. No. 100,961. 1. Adams, Jr. Electro-deposition of
metals.

March 22. No. 101,075. H. W. Wright. Electro-plating apparatus.

April 19, No. 102,077. J. A. Adams. Electrotyping.

May 10. No.102,748. 1. Adams,Jr. Electro-deposition of nickel.

May 17. No. 103,201. 'W. J. Kuhns. Nickel-plating.

November 1. No. 108,940. J. Rogers. Finishing the surface of
plated goods.

November 29, No. 109,633. A.Law. Electro-plating iron and steel
with silver,

February 7. No. 111,688. D. Scrymgeour. Electrotype die or
mould for moulding plastic materials.

. February 21, No. 111,945. M. J. A, Keane. Plating and polish-

ing compound.

March 28. No. 118,090. J. J. Pratt. Electro-plating letters and
numbers on metallic plates for signs, ete.

Muy 30. No. 115,490. W. A. Leggo. Process of obtaining moulds
for electrotyping purposes.

April 4. No. 118,612. 1. Adams, Jr. Electro-plating with nickel

April 25. No. 114,191, D. D. Parmelee. Electro-plating the in-
terior of pipes and tubes with silver, nickel, etc.

May 2. No. 114,447. 8. P. Knight. Electrotype mould.
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June 18. No. 115,926. J. E. Bingham. Electro-plating with tin.

July 4. No. 116,579. M. G. Farmer. Nickel-plating.

July 4.- No. 116,658. I. Adams, Jr. Nickel-plating.

October 8. No. 119,622. W. A. Leggo. Electrotyping.

November 28. No. 121,383. N. S. Keith. Nickel-plating.

April 16. No. 125,868. J. A. Whitman and T. M. Neal. Nickel-
plated articles.

July 16. No. 129,124. A. L. Freeman. Apparatus for electro-
plating iron with copper, etc.

July 30. No. 129,881. G. W. Beardslee. Electro-plating with
nickel and other metals.

August 6. No. 180,140. A.Judson. Forming curved electrotypes.

August 13. No. 130,362. E. E. De Lobstein. Plating and coating
metals.

September 10. No. 131,169. S. P. Knight. Coating electrotype
moulds. i

March 11.  No. 136,634. 1. Adams, Jr. Nickel-plating.

July 22. No. 140,995. A.and H. T. Dawson. Method of etching
plates for electrotyping.

March 10. No. 148,459. W. C. Homan. Electro-plating apparatus
for weighing metal deposited.

April 21. No. 149,974. G. W. Beardslee. Electro-plating with
cobalt.

June 9. No. 151,832. H. T. Brownell. Nickel-plating.

June 9. No. 151,892. H. and H. W. Lovejoy, J. H. Ferguson,
and M. J. Creagan. Electro-plating apparatus.

August 4. No. 153,726. W. A. Shaw. Electro-plating tin pipes
or tubes with copper, brass, etc.

August 25. No. 154,435. I. Adams, Jr. Nickel-plating.

October 6. No. 155,700. E. Boy. Electro-plating bath.

October 13. No. 155,884. P. A. Normandeau. Nickel-plating.

December 22. No. 157,965. S. P. Knight. Electrotype mould.

January 19. No. 158,972. R. E. Osborn. Electro-plating rack.

April 27. No. 162,627. H. G. Coyle. Electro-plating solution.

April 27. No. 162,630. H. P.Dechert. Electro-plating with nickel.

August 3. No.166,367. A. Hermann and W. H. Taylor. Anodes
‘for electro-plating with nickel.

August 3. No. 166,433. E. Weston. Manufacture of anodes for
nickel-plating.

August 10. No. 166,606. E. Hansen. Electro-plating glass,
china, etc.

December 21. No. 171,464. W. E. Worthen and R. S. Gillespie.
Electro-plating statuettes, etc.

February 1. No. 172,862. 1. Adams, Jr. Cobalt electro-plating.

March 14. No. 174,691, C. Maggio and G. Maffiola. Nickel-

plating.
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October 3. No. 265.340. S. M. Puffer. Attachment to dynamo-
electro-plating machines.

November 28. No. 2¢8,127. H. Roberts. Apparatus for coating
metals with metal.

March 6. No. 273,324, J. M. Thomas. Composition for brass
electro-plating.

March 6. No. 273.467.  A. Classen.  Eleetro-plating with copper.
iron, zine¢, nickel, ete.

June 5. No. 278,784, L. F. Dunn. Electro-plating with nickel.

July 3. No. 280.466. J. A. Graham. Coating iron with lead.

July 10, No. 280,864. C. F. Rebstock. Composition for coating
metallic substances.

August 14, No. 10,367. R. Reusch (re-issue). Plating iron and
steel with other metals.

BRITISH PATENTS.

June 24, N. 7134. G. R. Elkington. Gilding copper, brass, and
other metals.

Febrnary 17. No. 7304. H. Elkington. Coating metals.

December 4. No. 7496.  H. Elkington. Gilding and silvering cer-
tain metals and apparatus for the same.

July 24. No. 7742.  G. R. Elkington and O. W. Barratt. Coat-
ing metals.

March 3. No. 8407. J. Shore. Electro-coating metals with copper
and nickel.

March 25. No. 8447. G. R. and II. Elkington. Electro-deposi-
tion of silver, gold, and copper.

August 15. No. 8604,  P. A. Fontainemoreau. Improvements in
coating metals with gold, silver, and platinum.

March 29.  No. 8905, A. Purkes.  Production of works of art by
electro-deposition.

September 8. No. 9077.  O. W. Buarratt.  Electro-depositing zine
on other metals.  Electro-coppering iron, cte.

December 9. No. 9167. W. I. F. Talbot. Ornamenting and
coloring metallic surfaces.

June 1. No. 9374. H. B. Leeson.  Munnfacturing platinum and
other metals from their ores.

June 4. No. 9379. L. Tuck. Plating metals and alloys with
silver.

August 1. No. 9431. J. S. Woolrich. Magneto-clectric machine
for electro-plating.

November 25. No. 9528. W. II. F. Talbot. Preparing surfaces
for gilding and silvering.

‘40
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1843.

"

1845,

1846,

1850,

APPENDIX.

February 21, No.9641. B. B. Blackwell and W. Morris. Electro-
deposition of” copper and iron.

April 11, No. 9693. J. Napier. FElectro-coating fabrics.

May 4. No. 9720, E. Morewood and G. Rogers. Coating
metals.

May 25. No. 9741 M. Poole. Thermo-electric battery for de
positing metals,

June 15, No. 9786, O. W. Barratt. Improvements in batteries.

December 8. No. 9982, J. Schottlaender.  Electro-coating fabries
glass, carthenware, ete.

July 31. No. 10,282, P. A. Fontainemoreaun.  Electro-depositing
birase,

October 29, No. 10,366, A. Parkes. Depositing metals by elec-
tric currents trom their fused salts,

October 9. No. 10,860. A, Parkes.  Ornamenting the surfaces of
metals,

December 12, No. 11,448, L. H. Piaget and P. H. DuBois. Im-
provements in gilding solutions and batteries.

August 3. No. 11,825, T, Fletcher.  Manufacture of speculums.

September 30, No. 11,878, C. De la Salzede. Improvements io
electro-brassing and brouzing.

November 4. No. 11,943, C. M. T. Du Motay. Producing in-
crusted or damaskene surtaces,

March 14, No. 12,523, P. A, Fontainemoreau. Improvements in
solutions for gilding, platinizing, brassing, cte

March 19, Noo 12,5260 T Ho Russell and J. S, Woolrich.  Elee-
tro-depositing cadmium and its alloys,

March 2i. Noo 12534, AL Parkes. Electro-depositing copper.
silvers ting bismuth, ete., in successive layers.

June 7. Noo12uda4. S, B Smith. Improvements in bright sk
vering. : ’

March 2:0 Noo 13,0200 AL G. Roseleur. Electro-tinning lath.

Ausust oo Noo1a2ta, Jo Steeles Coating metallie surtiees to
give them the appearance of tin or bronze.  Electro-gilding and
silvering.

February 170 No. 18,513, C. Cowper.  Improvements in elastic
moulds.

April 200 No. 14,0800 . Ridgway.  Preparing china, glass, casth-
enware, ete., to receive electro-deposits,

Qctober 3. No. 3230 JoJ. Rousseau. Producing ornamental plates
by clectrotyping.

December 8. No. 9vi. J. Symonds and G. Mouchet.  Cleaning or
scaling metallie surtaces.

December 110 No. 1032, T, Morris and W. Johnson. Electro-
deposition of alloys.



1852.

[

"

(13

1854.

(X3

.

1855.

X3

6

(X3

4

(1}

1856.

BRITISH PATENTS. 627

December 28.  No. 1183. C. J. E. Junot. Electro-deposition of
silicium, titanium, molybdenum, ete.

December 29. No. 1196. J. Power. Improvements in electro-
silvering metals and glass.

July 2. No. 1593. R. A. Brooman. Electro-deposition of metal
on yarns, threads, and fabries.

July 29. No. 1777. W. E. Newton. Electro-deposition of alloys ;
obtaining thick electro-deposits.

August 5. No. 1836.  W. Newton. Coating cast iron with copper
or brass. B

October 7. No. 2292, W. Ellis. Electro-deposits on porcelain,
pottery, cte.

November 7. No. 2579.  H. Pershouse and T. Morris.  Electro-
depositing metallic alloys.

March 20.  No. 661. J. Perkins. Improvements in electrotyping.

April 3. No. 763.  G. Devineenzi. Moulds for galvanoplastic im-
pression. '

April 27, No. 951, C. C. Person.  Electro-zincing.

May 5. No.1ou6. E. Haseler. Ornamenting metals, papier maché.
horn, and shell.

July 4. No. 1471. J. H. Johnson. Coating iron with copper.

December 21, No. 2699. J. H. Johnson. Galvanoplastic pro-
cesses,

December 26, No. 2724, F. 8. Thomas and W. E. Tilley. Plat-
ing lead, iron, and other metals with tin, nickel. aluminium, ete.

January 3. No. 18. J. H. Johnson. Coating iron with copper.

February 3. No. 253, F. 8. Thowmas and W. E. Tilley.  Electro-
depositing alloys of silver, tin, copper, and nickel.

February 13. No. 332, R. P. Cornfield.  Electro-plating iron and
other metals with zinc.

March 17, No. 598, T. Petitjean and L. Pétre. Giving a per-
feetly smooth, polished surface to electro-plated copper.

June 5. No. 1276, F. Puls,  Electro-coating iron and zine.

July 10. No. 1543. C.J. C. Elkington. Electro-depositing alloys.

September 4. No. 1997, J. G. Taylor. Electro-plating with alu-
minum.

October 4. No. 2215. 1L Cornforth. Electro-coating hooks and
eyes, with copper, brass, and silver.

October 12.  No. 2280, F. Puls.  Electro-coating metals or alloys
of ‘metals.

December 3. No. 2721, A, Watt. Eleetro-zincing iron and steel.

December 6. No. 2756. F. 8. Thomas and W. E. Tilley. Electro-
plating metuls with aluminium and its alloys.

January 12.  No. 91. C. F. L. Oudry. Preserving metals.
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February 14, No. 385. E. Morewood and G. Rogers. Improve
ments in coating iron and copper.

March 10, No. 550, L. Chablin and A. Hennigque.  Orunamenting
poreelain, glass. ete.

April 15, No.xow. E. R. Southby.  Coating iron with copper.

June 4. No. 1335 R. A. Brooman. Improvements in plating
glass. .

October 250 No. 2507, G. Ernst and W. Lorberg.  Electro-etching.

December 17,0 No. 20020 C. Cowper.  Improvements in electro-
plating.

January 1. No. 5. E. T. Noualhier and J. B. Prévost. Eleetro-
depositing metals on hard or vitrified surtuces.

January 9. No. 0. J. H. Johmson. Improvements in gulvane
plastic processes.

Junuary 27, No 240, G. T. Bousfield. Coating metals with tin.

March 25, No. #26. C. F. L. OQudry.  Electro-depositing copper.

March 81, No. 8s7. S, J. Goode. Electro-depositing metallic
alloys,

April 25. No. 1175, J. Burrow. Improvements in coating wrought-
iron.

April 270 Noo 11go. C. Cowper.  Solutions for electro-deprniting
gold and silver,

Juue 1. Noo 1a40, WO AL Walenn, Using alkaline tartrates m
cleetro-depositing solutions,

June 20 Noo17es. AL Parkes. Tmprovements in couting wetals.

Julv 1.0 No isio. WU ED Newton. Producing printing surtuces.

July oo Noo 2ot S, Coulson, Electro-deposition of aluminivim.

December 100 Noo d11a. 1o Newey, Jo Corbetr, and W, H.
Parkes. Eleetro-tinning pens and pen-holders.

Felewoy wio Nooaan, Ko Co Shepard. Giving iron, zine, and
otlicr nictals the appearanee of bronze, brassc copper, ete.

Murch 12, No anf. Lo FoCorbellic Production of aluminium by
clectrolysis,

Mirch

eloetraeplating.,

Nowooute G Davies. Metallization of objeets for

March 200 Noower. Eo A Jaeqnin, - Coating clectroty pes with
iron.

September 270 Noo 216l Wo Lander. Ornamenting china and
carthenware,

October 250 Noo 24000 W Munro. Manntacturing capsuies by
eleetrie deposition.

December 16, Noo 2000 RO AL Brooman.  Improvements in
clectro-plating torks, spoons, ete,

January 120 No. 103, C. Beslay.  Electro-coating irou or steel
with tin. zine, or lead.
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April 30. No. 1083. J. Toussaint. New process in modelling and
moulding for galvanoplastie.
December 6. No. 2764.  F. Potts. Electro-coating brass, iron, and
other boiler tubes with copper.
January 26. No. 204. W. E. Newton. Manufacture of gold by
electrolysis.
March 10. No. 653. T. Morris. Improvements in vats and de-
positing metals. ’
March 22. No. 748. G. T. Peppe. Coating sheet lead with tin.
June 6. No.1385. E.T. Hughes. Coating or plating the faces of
printing type and stercotype plates with brass and other alloys.
June 22. No. 1523. N. Grattan. Improvement in gilding steel
and other metals.
January 7. No. 44. W, Bagley and W. Wincher. Coating metals
and alloys of metals.
January 19.  No. 145.  B. Piffard. Rendering non-conductive sur-
faces conductive.
March 13, No. 619. J. Cimeg. Silvering glass and other surfaces.
May 13. No. 1214, T. Bell.  Eleetro-deposition of alumininm.
Angust 14.  No. 2023, R. A. Brooman. Coating wire with copper,
silver, gold, or other metal or alloy.
November 5. No. 2784, (. T. Bousfield.  Electro-depositing cop-
per from solutions in igneous fusion.
November 23. No. 2044, J. Weens.  Improvements in the manu-
fucture of metallic tubes, and in coating and plating metals,
May 21, No. 1538.  W. E. Newton,  Manufacture of mineralized
fabries.
June 28. No. 1896. C. Beslay. Coating metals by electro-chemical
agency, and apparatus therefor. .
August 30, No. 2410, J. II. Johnson. Eleetro-coating cast or
wrought iron, zine, ete., with copper.
October 3. No. 2675, A, Dalrymple. Depositing metals by galvanie
action, and ornamenting metallic surfaces thereby.
December 8. No. 3288, €. Sanderson,
ing hands,
August 22, No. 2088, 8. Moore.,
clectro-plating.
February 29, No. 497, F. Weil.
solutions.

Electro-brassing steel driv-
Improvements in apparatus for
Improvements in clectro-plating

August 15, No. 2029, S, Moore. Improvements in cleetro-gilding.

December 14. No. 3095, S. B. Thompson, Improvements in coat-

ing iron or steel with silver, gold, platinum, ete.
June 5. No. 1541. W, E. Newtop.
October 2. No. 2521. T. Allan.

other metals for electro. plating.

Photo-electrotyping process.
Preparation of iron and steel and
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October 7. No. 2592. J. B. Thompson. Improvements in coating
iron and steel with gold, silver, platinum, and copper.

October 26. No. 2762. H. Wilde. Electro-magnetic induction
machine.

February 14, No. 469. M. Henry. Printing surfaces by electro-
metallurgy.

August 15.  No. 2095. J. Webster.  Improvements in coating and
recovering metals from chloride ind other metallic solutions

November 20.  No. 3047, (. E. Brooman. C(Couting or covering
iron and steel with copper or copper alloys.

May 20. No. 1777.  G. T. Bousfield. Improvements in plating
spoons.

August 14, No.2545. J. B. Thompson. Coating iron and steel with
gold, silver, and copper, and apparatus for the same.

October 10.  No. 3117.  W. R. Lake. Improvements in electro-
plating with nickel.

October 15.  No. 8155. H. A. Bonneville.  Elastic moulds for
electrotyping.

December 19, No. 3871, J. Jones.  Removing vapor from electro-
depositing baths,

December 24, No. 3030.  W. H. Walenn. Electro-deposition of
copper and brass,

July 26, No. 2268. W, E. Tilley. Eleetro-plating varions metals

. with tin.

August 17, No. 2456. M. H. Jacobi.  Galvanoplastic deposition
of iron.

October 6. No. 2001, B Hunt.  Producing reliets by galvanie
deposition.

October 250 No 3125, W, Brookes.  Eleetro-deposition of nickel
(Adams's process).

October 30, No. 5159, A, Minton.  Electro-coating iron and other
metals.

November 23, No. 3377, I, A. Bonneville.  Tmprovements in
clectro-plating.

February 2. No. 303, 1. Adams, Jr. Electro-deposition of nickel.

April 120 No. 1oas, L Adams, Jr. Electro deposition of nickel.

August 27, No. 2859, W, R, Lake.  Improvements in the manu-
facture of tacks and nails.

September 15, No. 2401, H. E. Towle.  Electro-plating the in-
terior of lead and other metallie tubes or pipes.

September 28, No. 2580. J. E. Bingham. Electro-deposition of
tin.

November 16, No. 3005, . Haseltine.  Electro-plating irou and
steel with gold or silver.

Decewber 30, No. 8396, E. D. Nagel.  Electro-deposition of
nickel or cobalt.
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June 8. No. 1511. H. Wilde. Improvements in the manufacture
of boiler tubes and apparatus therefor.

June 21. No. 1626. J. Unwin. Coating metals with nickel.

August 29, No. 2266. T. Fearn. Depositing alloys by electricity.

September 16.  No. 2450. W. H. Maitland. Coating metals with
copper.

October 4. No. 2623. E. E. de Lobstein. Coating and ornament-
ing metals.

December 21, No. 3459. J. Unwin. Coating metals with nickel.

May 6. No. 1376. Fitzgerald and Molloy. Decomposing com-
pound substances by electricity. !

July 24. No. 2208. W. T. Allen and D. T. Fitzgerald. Electro-
depozition of metals.

December 5. No. 3680, T. Petitjean. Producing metallic surfaces
and articles by electro-deposition.

December 18.  No. 3839. J. Noad. Manufacture of electrotypes.

December 31, No. 3970, J. H. Johnson. Depositing copper and
its alloys on iron. .

April 7. No. 1277. T. Fearn. Electro-deposition of tin.

July 2. No. 2302,  W. R. Lake. Electro-plating with nickel.

October 14. No. 3322. 8. Delalot.  Silvering and gilding iron.

April 29. No. 1492. . J. Brook, E. G. Draper, and J. Unwin.
Preparation of articles to be electro-coated with nickel and other
metals. )

April 29. No. 1493. W. Baker and J. Unwin. Electro-deposition
of nickel.

September 4. No. 3033. J. B. Thompson. Improvements in
coating steel and iron with gold, silver. and other metals.

September 5. No. 3148. W. Morgan Brown. Deposition on
metals on glass and earthenware,

October 19. No. 3587. J. W. Perkins. Anodes for nickel-plat-
ing.

December 11. No. 4302. R. J. Blewitt. Electro-coating iron and
other metals with tin.

June 20.  No. 2554  R. M. Prior. Electro-plating with nickel.

March 14. No. 1023, E. T. Hughes. Electro-plating wire.

April 20. No. 1548. J. Unwin. Electro-depositing solutions of
nickel.
September 15. No. 3476. W. R. Lake. Electro-coating metals
with tin. :
Jaunuary 29. No. 380. A. Van Winkle. Coating buser metals with
gold, silver, or platinum.

August 27. No. 3392, F. Maxwell-Lyte. Coating iron and steel
with copper or nickel, and producing iridescent filns.

November 11. No. 4573. G. Zanni.  Electro-deposition of

" . metals.
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December 2. No. 4921, W. R. Lake. Electro-deposition of
nickel and other metals.

December 14, No. 5127. F. C. Glaser. Plating metals with
nickel and cobalt.

February 11, No. 529, T. H. Blake. Electro-plating brass. Ger-
man-silver, nickel, copper, iron, and steel.

March 26, No. 1203, E. A. Clowes and J. Batey. Mounlds for
electroty ping.

April 8. No 1397, H. Krupp. Improvements in silver-plating.

September 30, No. 3927, W, E. Gedge. Improved galvanoplas
tic process,

October 11, No. 4119, W, H. and ;. Wilkinson. Ornamenting
electro-plated whres.

April 16, No. 1536, . A. V. Wirth. Eleetro-plating and gild-
ing wood.

July 24, No, 3043, F. C. Glaser. Plating iron and steel, copper
and allovs, with nickel, eobalt. ete.

March 3. No. 9220 J. Elmore.  Galvanizing iron by eleetricity.

April 230 Noo 1704, AL Gutensoim. Coating lead and ot.her
metals with tin.

August 290 Noo 3754, WL Elmoreand J. J. Atkinzon.  Improve-
ments in appiying sheathing to structnral metal surfaces,

Novem'er 1i. Neo 19470 Fo Wirth,  Improvements in electro-

Noveres s N aTs Wil Moz Brown, Eleetroenickeling
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Aocetate of copper, 125, 539, 540
of lend, 540 i
Acetates formed by double decomposi- |
tion, effects of, 125
Acetic acid, 540
Acid baths, 444, 445
mixture for bright dipping. 35-37
for dead dipping, 48, 89
nitrate of mercury, 566 '
Acids, 542
poisoning by, 611, 612
spent, utilization of, 417-419
Action, bringing batteries into, 80, 81
Adamse, Isaac, Jr., patent of, for an im-
provement in the electro-deposilion‘
of nickel, 372-376
Adams, Isaac, Jr., nickel solution, 380 '
patent of for the use of o solu-
tion of sulphite of nickel in
a solution of sulphite or bi-
sulphite of ammonium, 375
patents for nickel-plating, remarks
on, 375, 376
Adams, Juseph A., early reprodaction
by. of an engraving by clectro-me- :
tallurgy, 21
Adams’s process for applying powdered
tin to wax moulds, 455
Adrielle’s formula for immersion bll-\
vering, 285
Algiers metul, cleaning, 65
Alkalies, cleausing by, 27, 28
poisoning by, 12 l
Allison, quoted, 104
Alloy of aluminium and nickel. 402
of copper, tin, and zine, 146, 147
of zinc and iron formed in the gal.
vanizing bath, 529
Alloys, 554-659
of copper, 5566-558
of lead, and tin, cleansing. G5
of tim and nickel for coating iron
plates, 420
to keep solutions of,
working order, 148
Alumn plaster, 466 |

in proper |

E X.

Aluminium and nickel alloy of, 402

bronzes, depositing, 401, 402

deposition of, 401, 402

not advantageous as an electro-de-
posit, 401

Alu-ni, an alloy of aluminium and nickel,

402

Amalgamated articles, which have be-

come oxidized, cleaning, 319 .

Amalganmting salt, 443

salt, preparation of, 688

salt, Roseleur's, 80, 587, 588

Amalgam, gilding with, 242-244

gold, 559
gold, gilding with, 1&83-185
of gold, prepnrmg, 239
Amalgams, 539, H60
Amateurs, silvering bath for, 309, 310
simplified npparatus for, 433-435
American experimentalists, early, in
electro-metnllurgy, 21
Ammonia, 560-562
how obtained, 561
bydrocyanate of, 579
prussiate of, 579
sulphydrate of, 592
uses of in electro-metallurgy, 561,
b2
Ammoniacal gas, 560
liquors of conl-gas works, 561
Ammouium, H60
characteristies of, 5+0,
cyanide of, 579
phosphate of, 584
sulphide of, 592
! Anhydrous sesquioxide of iron,
Anode, 64
gol«l, in gold bath, 195
surface in the nickel bath, 387
Anodes, H6
for brassing, 139, 140
for deposition of cnnpe? 117, 118,
119, 121, 122, 124,125,
silver, blackened, 312
examination of, 313
gray, 313

561

590
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Anodes, silver—
when they remain white, 313
Antidotes and hygiene of the workshop,
611-614
Antimony, deposition of, 402-104
deposited, appearance of, 402
oxysulphide of, 403
Antique bronze, 533
silvering, 340, 341
Apparatus and chemical products used
in galvanoplasty, 535-608
and instruments, 595-608
simplified, for amateurs, 433-435
simplified, for galvanoplasty, 432
Aqua fortis, 542, 543
dipping in, 31-35
for bright dipping, 35
when spent, 34
Aqua-regia, 548
composition of, 548
Argentan, a bath to deposit, 145
elastic, 668
Argentic chloride, 571, 572
nitrate, 564, 566
Argentophile, 275
Argol, 569
Armature of the Mather plating ma-
chine, 111, 112
Arnoux-Hochhnusen plating machine,
109, 110
Arsenic, 541
Arsenious acid, H41
effects of in the brassing bath,
135
Attrition, cleaning by, H6-58
Auric chloride, 573575
Aurophile, 275
Automatic switch for regulating the
current, 109

Bacco’s process for electro-brassing
bath, 145

Backing electrotypes, 491

Backing-pan for electrotyping, 491

Baking powder, 568

l

INDEX.

Baths—
galvanoplastic for silver or gold,

old, reduction of, 410
too rich in metal, test of, 297
Battery and dynamo machines. compa-
rison of work done by, 103
Buueen's, 77-82
causes of non-working of, * 0, 81
Daniell’s 70-77
early experiments of the d:compos-
ing power of, 17
effect of on accumulation o:i zinc
sulphate in, 81
for hot silvering baths, 291
galvanic, what constitutes, 68
Grenet, 87
Grove’s, 85-87
keeping in order, 81, 82, 441-443
Léclanché, 90-93
making good the losses of, 81, 82
Marie-Davy, 87
Smee’s, 87-90
supplanted by the machine in elec-
tro-plating, 113
testing working condition of, be-
fore using, 80, 81
the best, in what it consists, 70
Batteries, box or closet for, 84, 85
bringing into action, 80, 81
deriving their action from chemical
processes, 70
description of the most important
of, 70-93
electro-motive force of various, 83
gnlvanic, 6H8-03
important observations on, 84, R5
manipulation of, difficulties in, 103
should be kept separate from the
operatiug room, &5
taken apart, 84
temperature of place where kept,
84
the two classes of, 69, 70
Baum¢ hydrometer, 597

Balances for ascertaining the weight of | Becquerel, early paper of, on the elec-

silver deposited oun articles,
322
Balloons and flasks, 599
Basin for silvering by immersion, 270
Bath, cleansing or preparing, 182
for dead gilding, 449
galvanoplastic, 426-429
silvering, for nmateurs, 309, 310
silver, revivification of, 292
zinc foff galvanizing iron, tempera-
ture of, 527
Baths, acid, 444, 445
brassing, formule for, 134-148
for immersion gilding, 166171

320-

tro-chemical reduction ot nickel,
372
gilding solutions, 219
lead solution for metallo-chromes,
408
on the useful npplication of metullo-
chromes, 406
Bells for clocks. 356
Benzine, 583, H84
Benzole, 583, 584
as a solvent, 583
characteristics of, 583
Bertrand, description of the double chlo-
ride of palladium and ammonium, 363
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Bertrand, experiments in electro-depo-
sition of aluminium, 401
on the electro-deposition of anti-
mony, 404 )
on the electro-deposition of magne-
sium and cadmium, 402
Bibasic phosphate of sodium, 585, 586
Biborate of sodium, 669, 570
characteristics of, 569, 570
preparation and uses of, 570
Bicarbonate bath for gilding, 180
of potassium, 567, 568
how obtained, 567, 568
uses of, 568
of sodium, 568
simple immersion giiding with,
179-181
Bicarbonates of potassium and sodium
for gilding, 179, 180
Binoxalate of potassium, 568, 569
Bird, Dr. Golding, decomposition and
deposition of the chlorides of so-

dium, potassium, and ummonium by,
with the battery, 18
Bismuth, deposition of, 405
Bisulphide of carbon, 593 [
apparatus for manufacturing, |
594, 595 |
for bright silvering, 304
Bisulphite of sodium, 591, 592
for silvering, preparation of,
280-2822
Bitartrate of potassium, 569
) characteristics of, 569
Black bronze, 531, 616 ‘
coloration on brass instruments, ;
616 :
lead, 458, 586, 587
for electrotyping, 483
Black-leading, dry and wet, 484
machine, 483, 484 !
moulds, Knight's process, 457
the mould in electrotyping,
482-485 i
Black on brass, 616 !
Blake, Prof. W. I., on Fleitmann’s pro-
cess of refining nickel, 360
Bloxam’s ¢ Metals,” quoted, 517, 530
Bluestone, 588, 589,
Blue vitriol, 8%, 589
Boettger, Dr. R., enrly experiment«
of, in plating with nickel, 370, 371
Boettger, Prof., successful experiments .
in copying a copper |
plate for printing. 20
in obtaining relief pintes
of copper, and in gild
ing silver, copper, nud
brass, 20

Boettger's iron bath, 400 |
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Boettger's—
nickel-plating solutions, 382
process for coating nrticles of cop-
per or brass with zinc by immer-
sion, 397
process for platinizing, 360, 361
Bohemin, early practice of tinning in,
513
Boiler for brassing iron and zinc wire
in coils, 131, 132
Boiling pans, 599, 600
Boracic acid, 543, 544
Borax, 543, 569, 570
characteristics of, 569, 570
preparation and uses of, 570
Boric acid, 543, 544
Boulogne silver, cleansing, 65
Brass and copper trinkets, gilling by
simple immersion, 182
baths and apparatus, disposition
of, 131
disposition of, 140
copper and German silver, Rose-
leur’s method for electro-~ilver-
ing, 315-3138
deposit, light colored, bath for, 145,
146
deposits, frequently used in the
arts, 130
preferred for small articles of
iron and zine, 130
prelimicary and
operations for, 131
electro-depositiou of, 130-149
for articles worked with the ham-
mer, 555
for turning, 556
green bronze for, 615, 616
hints on coating ditferent narticles
with, 148, 149
solder, filling galvanoplastic copies
with, 504
statuary, 556
surface, bronzing, 131
thin coating with tin, 1562
tinning, 156
Brassing, anodes in, 139, 140
articles which are subjected to,
130
bath, Bacco's, 145
cold for all metals, 134, 135
maintaining the proper
equilibrium of, 126, 137
correcting the color when too
dark, 145
when too light, 145
effects of arsenious acid in,
135
electro, Morris and Johnson’s
process, 144, 145

finishing
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Brassing bath, electro—
of Brunel, Bisson, ani
Gangain, 143, 144
for wrought and cast iron,
steel and tin, 138
for zine, 148
which may be used hot or cold,
144, 145
baths, cold, electrn, correcting the
disturbed  equili
brium of, 137
tanks for, 135, 136
restoring, 137
formulwe for, 134, 148
maintaining the uniformity of
color of the deposit in. 139
varying the shades from red
to green, 13%, 130
electro, and brouzing, 140
De 1a Salzede’s process, 142
Gore’s process for, 144
heat seldom employed in, 131
of ziuc, tin, copper, iron, and
steel, Winckler’'s process,
141
Walters's process, 144
Watt's process for, 143
iron and zinc wire in coily, 131-133
modifying the deposits in, 139
ohjects for, cleancing, 137, 148
for, scratch-brushing, 137, 125
of articles of bronze composition,
151
of zine an'l iron, permanent, 140
remedying areddish depositing 150
white deposits in, 139
solution, Newton's, 114
solutions, Hees's plan fur regulat-
ing, 47
to keep in working order, T4+
where a bronze lustre is afterwards
to he given, 140
Braun’s gilding solution, 217, 21X
solution for gilding zine, 153
Breaking circuit, mechaunical devices
for, 322

Brianty gilding solution, 217

Bright dipping, acid mixture for, 35-37,

aqua fortis for, 35
silver-plated articles, rinsing, 30
silvering, 504-50%

experience of the - Meriden

Britannia Co. in, 308
of the Wm. Rogers Manu-
facturing Co. in, 308
¢ Bright” vat for silvering, 306
Brightening silver solution, peculiar be-
havior of, 308
solution for silver, 306
Bringing batteries into action, 80, 81

INDEX.

Britannia metal, cleansing, &5
cleansing for nicke!-plating,
384
for hollow-ware, cleansirg and
plating, 245
gilding and silvering. without
previous coating with cop-
per. 67
plating without previous coating
with copper, 67
Bronze, a metallic deposit to resemble,
46
anode, 146
articles, scratch-brusbing. 51
black, 534, 616
brown, 616
coated zinc, 63
composition, 244
copper bath for, 120
for cymbals, 557
for electrotypes, 616
for gongs, 557
for metals, 557
for ornameunts, 536, 557
green, 616
or antique, 533
patina for, 614
powders, 534
steel, 534
Bronzes, acid, 533
imitation of large, by galvanoplas-
ty. 45%
water, 533
jrouzine, 534
lironzines on ceramic wares, 534
on metals, 534
ou plaster of Parivy, 534
Brovnzing, 531-534
at the Paris Mint, 532
colors, tones, and sha les of, 531
copper. 615
liquors, 553
otject of, H31
of 7ine, H32, 533
on bras<, 140
on metals, 531,

H32

operation more s:\ti~f:|ct<»l;_\' upon a
brass surface, 131
solution, Elsner's, 147
Newton’s, 146
luoltz's, 147
Salzede’s, 142
Brown bronze, 616
Brunel, Bisson, and Gangain’s electro-
brassing baths, 143, 144
Brush dynamo machine, 104-107
application to electro-plating,
106, 107
machines, plating, performances of,
106, 107



INDEX.

Brushes, 600, 601
Budy &-Lammatsch’s alloy of nickel
and tin, 520
Building the mould for electrotyping,
© 481, 482
Bunsen’s battery, 77-82
constitution and electro-mo-
tive force of, 83
modifications of, 78
burner for gas furnace, 170
Buroishing, 334-338
electro-plated articles, importance
of, 334
instruments for, 335
tools, 601
Butter of zine, 577

Cadmium, electro-deposition of, 402
Calcium, cyanide of, 579
sulphide of, 593
California liquor, 275
Candelabra, Iarge, coating by galvano- |
plasty, 458
Caoutchoue, 570, 6571
dissolution of, 671" .
moulding with, 476
Capsules, 601, 602
Carbouate of copper, use of, 125
Carbon, bisulphide of, 593
disulphide, 593
Carbons, the, in batteries, removing, 84

-~
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Chemical products and apparatus used
in gnlvanoplasty, 635, 608
especially employed in the art,
535, 595
synonomy, 535-539
Chlorhydric acid, 546, 547
Chloride of gold, 573-675
advantages of, 194
characteristies of, 573
dissolving and filtering, 168
preparation of, 574, 675
regulation of the color of, 167,
168
of platinum. 575-677
characteristics and prepara-
tion of, 575677
coating metals, glass,
with, 676
on brass, 576
solubility of, 676
of silver, 563, 671, 572
of tin, 672, 573
of zine, 577
characteristics of, 577
preparation and uses of, 577,

ete.,

! Chlorine, poisoning by, 614

Christofle & Co., Gramme and Wilde
machines used by, in elec-
tro-plating, 100-104

half-dead and dead-gilding so-
lutions, 218, 219

Carringe ornaments, silvering, 277
Cast-iron articles, large, coating by gnl-'
vanoplasty, 458 |
cleansing, 65 :
Elsner’s process for coppermg.
128, 129 i
galvanizing, 528
plckles for cleausing, 65, 66
preparing for the gnlvunmng
bath, 628, 529
statuettes, solution for brouz-
ing, 147
to keep cleansed, 66
Castings, iron, small, tumbling, 529
of iron, galvanizing, 528,
small, of i iron, gulvmuzmg, 5
Cnsts, sulphnr 468
Cathode, 9
Cells, coupling a number of, 78-80
duplicate, importance of having, 84
porous, in batteries, removing, 84
Ceramic wares, hronzing on, 534
decoration of, by the metallo-
chromic processes, 409
metallization, 459, 460
Ceylon graphite, 483
Chablin, M., method of ornamenting'
porcelain, ceramlo. and crystal ware
by galvanoplasty, 469, 460

529 i
9

Paris, 100, 102, 103
process for filling galvano-
plastic reproductions with
copper solder, 504
Chromes, metnllo, 406-409
Chrysocale, 558
Circuits, brarch, 85
Cleaning small articles by attrition, H6
Cleunsmg 26-44 o
alloys of lead and tin, 65
articles before plating with silver,
293-296
baths, arrangement of, 42, 43
by fire and by alkalies, ..7. 28
copper and its alloys, 27
hollow objects, 45, 46
of iron before galvanizing,
of zinc, 63
operations, no intervals%hould be
allowed between, 41
perfectly, dependent on tempera-
ture, 34
pots, arrangements of, 43
shape of, 42
silver, 44-47
with powdered borax.
and charcoal dust, 45
solutions, 315, 316
steel, 66, 67

526, 627

lime,
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Cleansing—

zinc, lead, tin, cast-iron, and

wrought-iron, etc.. 6267 |

Coal tar, light oil from, 583, 584

Contings for metals, 618, 619 .

Cobalt, electro-deposits of, 8956
Colcothar, 690
Cold electro-gilding baths, 191-199
Cold silvering by immersion, 278-287
Collodion varnish to prevent the tar-
nishing of silver and silver plnte,'(i]G,
617
Coloration on surfaces, 617, 618
Colored contings for metals, 618, 619
golds, 176
Coloring process for gilding, 172 J
Color of gilded articles, correcting, '
defective, 199 i
of the electro deposited gold, va-
rintions in, 25.,, 264 .
Commutator of the Gramme machine, 98 -
of the Mather machine, 112
of the Weston machine, 108
use of, on dynamo-electric ma-
- chines, 95
Compositiuns for paste, 272, 273, 274
Conducting wires, 602, 603
Coonduetivity, electric, impartiug with
plumbago, 586, 87 '
Conductor, 69 '
Conservators of plated silver, 275
Contact of the clean metals in the gal
vanizing bath, to obtain, 528
Copper, action of the gold bath on, 165
alkaline cyaunide solution of, 116
alloys of, 550-55HR
aud its nlloys ndapted to receive a
platinum deposit, 357
and potassium, cynnide of, 116
anodes for the deposition of, 117,
118, 119, 121, 122, 124,125
articles, cleansing before gilding,
203
acetate, cyanide, and carbonate of,
125
bath, anode of, when it becomes
covered with a coating pre-
venting its solution, 146
anode of, with too lerge a
surface, effect of, 126
cold for iron and steel, 119
for all metals and alloys, cold
or warm, 118, 119
for deposition by immersion,
114
hot or cold, for tin, bronze, or
large pieces of zine, 120
often recharged with salt, he-
comes dense and its conduc-
tivity diminishes, 126, 126

INDEX.

1 Copper-bath—

warm, for iron and steel. 119
working quality, restored by
water, 126
baths, bringing up exhausted, 125
brass and German-silver, Ro-
seleur’s method for electro-
silvering, 815-318
decoloration of, 120
hot, stoneware vessels for,
122,123
improve by age, 120
maintaining the materianls in
a proper state of equilib-
rium, 126
restoring, 126
tanks for, 120-122
brass, Britannia ware, tin, pewter,
etc., cleansing, for nickel-
plating, 389, 390
or brouze articles, cleaning,
154
bronzing, 616
conting articles with, before silver-
ing, 293
cynnide of, 6578, 679
deposited by the Weston machine,
108, 109
deposit when finished, 122
deposition of, 114-130
of, by simple immersion, 114-
116
of, trom solutions of the double
salts, adapted to all
metals and alloys, FI7
double salts, the most
simple process for, 117,
118
of, on iron, 114
of, on zine, iron, tin, lead, and
Britanpia metal, 116
of, oun steel wire, 620
¢lectro-deposition of, 116-120
of, on iron, 127-130
electro-deposits by simple and by
double salts, 116
firm coating, 123
hot deposition of, more rapil than
cold, 123
what articles especially adapt-
ed to, 123
hydrocyanate of, 578, 679
in gilding solutions, 165
olijects suspending in the bath,
122
prussiate of, 678, 579
recovery of, 415, 416
solder, filling galvanoplastic repro-
ductions with, 604 -
sulphate of, 116
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Copper—
sulphate, solution of, when it can-
not be used, 116
thin coating with tin, 1562
tinning, 156
Copperas, 589, 590
Coppering brass,German-silver, etc.,116
by immersion, improved process of,
115
by the Smee battery. time neces-
sary in electrotyping, 489
iron and steel articles for nickel-
plating, 391
iron, zioe, etc., 116, 117
non-conducting surfaces, 455
pierced articles, 123
process, Knight's, 487
silver articles before gilding them,
126, 127
small articles by immersion, 115
small articles of zine, stoneware
Indle for, 123, 124
solution for simple immersion, 1156
zinc articles by immersion, 146
Couple or element in the battery, 68
Coupling a number of cells, 78-é0
Cox’s process for electro-tinuing lead,
157
Cream of tartar, 569
Crucibles, 603, 604
Crystal, gilding on, 178, 179
ware, ornnmentation of, by galvano-
plasty, 469, 460

Cupreous coating on zine, stripping, 64 -

Current, galvanic, 69
in a battery, causes of the stoppage
of, 80, 81
Currents of dynamo-electric machines, 85
Cyanhydric acid, 544-516
Cynuide gilding baths, 200-211
free, necessity for having, in the
double cyanide baths for gilding,
256-25Y9
of ammonium, 579
of calcium, 579
preparation and use of, 579
of copper. 125, 578, 579
of gold, 580
and potassium bath, 193
of the manufacturers, small
amount of gold in, 194
preparation and uses of, 580
of potassium, 680, 581
commercial, composition
288
for cold gilding bath, 192
preparation of Prussian blue
with, 581

of,
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i Cyanide of potassium—
treatment of salts of gold with,
194
use of, 125
| of silver, 677, 678
characteristics of, 577,
preparing, 289
of zinc, 682
uses, characteristics, and pro-
duction of, 582
plating solutions, management of,
310-318
solutions. precautions to be
taken in making, 352
preparing with the aid of
the electrical current,
353, 354
preparation of, 478
Cyanides aud ferrocynnides in gilding,
104
peisoning by, 612
solutions of, action of, at different
temperatures, 198
Cyanogen, poisoning by, 612

578

! Daguerreotypes, galvanoplastic copies
of, 451
' Daniell's battery, 70-77
constitution and electro-motive
force of, 83
modifications of, 72-77
Darcet’s alloy, formule for, 467
amnlgam, 589
fusible alloys, 555
) gilding forge, 240
_ Davis, Daniel, early electrotype plates
made by, 21
Davy, Sir Humphrey, early experiments
of, with the galvanic current for the
dissociation of chemical componnds,
17
Dead and bright lustre, gilding 242, 243
) dipping ncid, mixture for, 38, 89
' gilding, 237, 239
by galvanoplastic deposit,
448-450
1 solutions, 218, 219
i zine, 244-251
I lustre for jewelry, 609
(bard), for clocke, 610
hot bath for, 39
on objects gilded by fire, 567
on zing, 63
on zinc, removing, 63, 64
i (soft) for smooth surfuces and
figures, 610
: platinizing, 360
silver, 845

preparation, quality, an'l uses . De In Rue, discovery of, on the deposi-

of, 680, 681

tion of copper by the battery, 18
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De la Salzede’s process for electro-
brassing, 142
Depolishtng glass with hydrofuoric
acit, H40
vitreous suhstance with hydrp-
flaoric acid, 544
Deposited siiver. methods for ascertain-
ing the weight of, 31=-522
Depoziting a ziven weight of silver. with
the machine, anl with the hut-
tery, comparison, 103
metuls by the wet way, 23
solution for electrotyping, 488
vat, circular, 437, 4%
vat, 44, 604
Deposition of copper, 114-13
of copper by simple immersion,
114-116
of metals by simple immersion
and by electricity, | henomenn
of, 24
Deposits, electro, for non-metallic suh-
staucey, 452
made by the Brush mackine, 10,
107
upon metals, galvanoplas.ic, 447,
' 44%
De Ruoltz, early patent of, for electro-
deposition of platinum, copper.
lead, ete., 20, 21
early patent of, for electro-gililing
and silvering by means of solu
tions of the double eyanides and
ferro-cyanides, 20
Desilvering  solutizns,
spent, 410
Dinphragms, 110, 3141, 442, 604, 6505
Dictionary of Electricity quoted, 104,
105
Dipping, 2», 31
in nitrate of mercury, 40-14
in old aqua fortis, 51, 42
in strong aqun fortis, 3231
sheet-iron in the galvaniz vg bath,
H2T, H2K
small articles, 33
Dispotition ¢t pieces in the bath, 445,
446
Dissolving silver from silver articles,
3481452
Double eyanide of gold and potassium
bath, 14:
Dross, an alloy of zinc and iron in the
galvanizing bath, 5249, 530
formed in galvanizing iron, treat-
ment of, 530
in galvanizing, 629, 530
in galvanizing iron to facilitate its
removal, 530

utilization ot

INDEX.

Dross—
in galvanizing iron to prevent the
adhesion of, to the bottom of
the pot, 530
loss from, in galvanizing iron, 530
Drossing in galvanizing, 529, 530
Dudley, Dr. W. L.. process of, for the
deposition of iridium, 353, 364
Duration of the galvanoplastic opera-
tion, 503. 504
Dutertre’s process of bright gilding, 179
Dynamic electricity. 23
Dyunamo-electric machine. Armoux-
Hochhausen, 109, 110
machine, economy of, in piat-
ing, 113
machine for metallurgic pur-
poses, necessity for tests of
efficiency, 113
machine, importance of in the
. development of the nickel-
plating industry, 36v, 367,
375
mnchine, M. Gramme’s
provement in, 98
machine, necessity for tests
of, for electro-metailurgical
processes, 113
machine, practically the sole
source of electric current
in electro-plating, 113
reversal of polarity in, 47
machine, the Brush, 104, 197
machine, the Mather, 111, 112
the reaction principle in,
07
machine, the Weston, 107-109
machine, the Wilde, 95-07
machine, time required for
coating silver with, 202
machines, 43-113
machines and the battery,
comparison of work douve,
by, 103
machines, comparative merits
of, 113
machines, great importance of
in electro-metallurgy, 22
machines, importance of, to
electro-plating and electro-
typing, 93, 94
machines, results of compara-
tive experiments with, 102,
103
machines, simplification of, 97
machines, two classes of, 95
with alternating currents,
05
direct current, 95

m-
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Early experiments on gold and silver | Electrotyping—

deposita, 20 importance of, 476-196
Ebermeyer’s bath for gilding, 195 . location of depositing vats for,
experiments to ascertain from loss ! 477
of weight of gold anode the! moulding for, 479-481
quantity of gold precipitatel " process, 478
upon the cathode, 195, 196 | solution, 488
Eccentric for giving motion to articles Elkinton & Co., Wilde machine used at
in the silvering bath, 301 the smelting works of, 97
Electrical current when generated in Elkinton bath for gilding, 219
the battery, 80 Elkinton’s solution for simple immer-
Eiectric connection gripper, Hoe’s, ~ sion gilling, 182
486 Elsner’s brouzing solution, 147
current, how produced without the directions for a brownish tint for
battery, 189, 190 i plated goods, 343
disturbance, what dependent upon, ! electro-tinning bath, 157
68 | formula for immersion silvering,
fluid, imparting the power of con- | 286
ducting, to substances which do gilding solution, 217
not possess it, 453 practice for the electro-deposition
machines, 93-113 | of copper, 128, 129
Electricity, dynamic, 23 | recommendation for zinc coating
static, 23 \ for cast-iron objects, 306, 397
two modifications of, 23 ( England, nickel-plating in, 369
Electro-brassing, 130-149 . Etehing. galvanie, H09-511
-chemistry, 25 Evaporating dishes, 601, 602
-deposition of copper, 116=130 | Extraction and vefining of metals hy
-deposits, a species of network,  electrolysis, 620
190 i
-metallurgy, 25 :Feurn‘s patented solution for electro-
historical facts regarding it, tinning, 153, 156
17-22 i Ferrini, table of the electro-motive force
proper, 25 . of batteries, after, 83
-motive force, 68 . Ferrocyanide in gilding, 194
force of various batteries, of gold bath, 194
table of, 83 ' of potassium, preparation and use
-plating, 25 of, 581. 582
performances of the Brush. of potassium, H81, HR2
machine in, 101, 107 " Ferrous sulphate, 589, 590
-silvering baths, small, 290 . Filters, 605, 606
-Stannous Co., Birmingham, 155 ' Finishing electrotypes, 192-405
-tinning, 154=15% the articles, 505, H06
Electrolysis, the refining and extraction Fire and alkalies, cleansing by, 27, 28
of metals by, 620 | -gilding, 239-242
Electrolyte, 69 Fizeau's gilding solution, 220
Electrolyzed silvering bathe, advan- Flagks, 599
tages of, 303 Fleitmann, Dr., refining process of, for
Electrolyzing with a brass anode, 144 nickel 365, 366
Electrotype, cylindrienl glass  vase ' Fleitmann’s success in welding ghee
called, 438 nickel upon iron and steel plates,
process, paper of T. Speucer on, 366, 367
19, 20 : Flower’s History of Tin, quoted, 518
shell, 489-192 Fountains, monumental, production of
of copper, time necessary for' by galvanoplasty, 458
obtaining, 489 France, nickel-plating in, 368, 369
tinning the back of, 490 | Friction, gilding by, 1R85-1%7
Electrotypes, finishing, 492, 495° Frosted silver, gilding, 238
Electrotyping, 25, 476=196 " Fulminate of gold, 194
depositing room for, 477 ) bath with, 191-195
establishment, arrangement of, 477 | highly explosive, 192

41
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Furanee, aylindrienl, for coloring in
ilding, 172, 173
for gibling tine wire, 2:31-2:34
g, for dimmersion gilding, 170
Fusihle niloy, ennts of, in galvanopiastic
aperntions, 46X |
nlloym, contuining mereury, 168 |
ol Dureet, had
wmetal, Dureet's formulie for,
monhling with, 467, 468
motals, the methods ot employing,
([1},)

4677

Walvanie batteries, 68 93
couple or elements, 68

twoe metals forming &, 813,
ol a2a
current, w
devcpestion of double salts, 117
eteling. o0l

Qalvaneai e, a8
sudier g etfeet of imperfect
autiaee o gene e, A8
W st vreperties of, S04
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walvan g M
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German-silver, 208, 267, 258
a bath to deposit, 145
clennsing and plating, 295
copper, and brass, Roseleur's

method for electro-plating,
315-318
dipping-baths for, 41, 42
gilding by simple immersion,
182

tilded work, recoloring, 254, 256

Gilder's wax, 235, 610

Gilding, 164, 26:

articles, correcting the color of,
199
-bath, Ebermeyer’s, 195
for wrought and cast-iron and
steel, 200, 205
for zinc, tin, lead, antimony.
and alloys, 200
hot.  preparation
w02
for siiver, br-nze. copper,
ar i ailoys e
ielectre-, 1718

1,

of.

~baths e’
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vessels for, 1.3
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INDEX.

}ilding, electro- —
when contact is established
between an electro-negative

643

' Glpss—

gilding on, 178,179
jars, 603

and an electro-poxitive body Glassford and Napier's suggestions on

in solution containing gold, '

the electro-plating solution, 354

189 “Glue, 582, 683

fine wire, 230-236 ‘
fire, 239-242
superior to electro-gilding, 164
forge, 240 |
formulee, various, 216-221 |
green and white, 176,177, 218, 214
hot, formulse for baths, 200, 204, ,
206, 208 |
immersion, baths for, 166, 171
diluted bath for, 181
the conditions which the baths
employed in should fulfil,
165 i
iron and steel formula for bath,
208
large articles by immersion, 174 ‘
old processes, 164
on porceluin, glass, and crystal,
178, 179 !
pink, 214 :
plating or coppering upon glass or
porcelain, 220, 221
preparing articles for, 251, 253 |
red, 241, 242 J
silver by simple immersion, 177,
178 :
simple immersion with bicarbon- ;
ate, 170181 i
small articles, 202, 203
solutions, the best, 209
to correct the too red color of, 179
watch movements and other small
articles, 221-230 '
with a partly dead, partly bright
lustre, 242-244 l
with the rag, 186
cork, 186
the hrush or with shell gold, ‘
188, 189
the thumb, 186 |
zinc, by galvanoplastic processes,
. 246-251
ginc, dead, 244-251 1
solution tor, 183 '
Birard’s alloys of tin nnd nickel for
conting iron plates, 520
Glncinl or crystallized acetic acid, 241

Glycerine, 550
Gold nlloyed for fire gilding, 242

amalgam, 239, 559
gilding with, 183-185.
anode in gold bath, ohject of, 195
anodes, use of, 196, 197
bath, color of, 197
temperature of, effect of, on
the color of the gold de-
posited, 207, 208
with fulminate of gold, 191-
193
baths, observations on, 197-199
trentment of, impoverished,
203
use of hydroeyanic acid in, 197
chloride of, advantages of, 144
regulating the color of, 167,
168
cyanide of, 580
deposit, pure yellow correcting, 195
electro-deposited color of, 203, 2564
plating, 164, 1&0-221
false, of brass, 133
granulated, obtaining, 412
hydrocyanate of, 530
loss of, in ncid pickle, 185
lustrous, on brass, 617
modifying the shade of, 203
or silver, gunlvanoplastic operations
with, 506, 508
perchloride of, treatment of, when
it has beeu decomposed, 168
powder, green, 188
preparation of, 188
proportion of, in electro-gilding so-
lutions, 206, 207
prussiate of, 580
recovery of, from old cyanide gild-
ing baths, 421, 422
of, from old solutions, 410-412
remuvipg, from gilded articles,259-
264
from silver, 351
salts of, 194
varnish, 58-61
varnishers, operations of, 59

Glass and other vitreous suhstances, de- | Golds, colored, 176
polishing with hydrofluoric acid, Gore, ¢lectro-gilding baths of, 206
549 "Gore, G., important contributions of,

and porcelain, coating with chloride
of platinum, 576
electro-gilding, plating, and cop-

pering, 220, 221 |

to the art of depositing nickel,
371, 372

on bright silvering processes, 307,
308
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Gore, G.—
on “cleansing and plating articles
with silver, 206
on Fearn’s process of electro-tin-
ning, 155
on filding iron and steel, antimony,
lead, tin, zine, ete., 208, 209
on simple immersion gilding, 182,
183
on the electro-deposition of anti-
mony, 403, 404
Gore’s dead gilding solution, 218

directions for cleaning articles of .

copper, brasg, or bronze, 154
Electro-Metallurgy quoted, etc., 99
formulie for simple immersion sil-

vering, 83, 284
for stopping off varnishes, 339
process for electro-brassing, 144
for the deposition of copper on
zine, ete., 129, 130
recommendation for iron bhath, 400
for nickel =olution, 384
Graining watch movements, 221-230

INDEX.

Green—
gold preparing, 6508
on brass, 617
or antique bronze, 533
vitriol, 589, 590
Grenet battery, 87
constitution and electro-mo-
tive force of, 83
Grove’s battery, §5-87
constitution and electro-motive
force of, 83
high cost of, 87
Gum elastic, 570, 871
Giinther’s electro-gilding bathe, 216, 217
Gutta-percha, mixtures of, for mould-
ing, 475
moulding with, 470-476
moulds, Lenoir’s, 497-503
properties of, 470, 471

" Half-dead gilding solution, 218

Gramme and DBrush machines, resem-
blances nnd differ-

ences, 104

Vander Weyde's com-
parison  between,
105, 106

and Wilde machines, results of
comparative experiments with,
102, 1003

dynamo-electrie machine, 98-104

machine, collectors of the currents

of, 102

comparison of economy of,
and the hattery, 103

present form of, for electro-
deposition, 100

starting, U809

tension of the current in, 102

the essential parts of, Us

used in the electro - plating
establishment of Christofle,
Paris, 100-101

weight of, 102

work pertormed hyd at differ-
ent speeds, @

M., improvement in the constrne-
tion of the dynamo-electric ma-
chine, U8

Graphite, 453, H86, 587
Ceylon, 483
Green and white gilding, 176, 177, 213,
214
bronze, 616
for brass, 615, 616
for red lustre, G10
gilding, 217

Hanson Bros. electrotyping establish-
ment, 108

IIanson’s patented process for electro-
gilding, plating, or coppering upon
glass or porcelain, 220, 221

Harness mountings, silvering, 277

Harper's lllostrated Bible, early electro-
types made for, 21

Hartshorn, 560-562

Heillier's process of tinning, 162, 163

Hepar, sulphuris, 543

Hess's plan for regulating bhrassing

solutions, 147, 148
process for tinning articles of zine,

165
High relief, Lenoir's process for, 497-
S03 ‘

speceds with dynamo-electric ma-
chines, disadvantages of, 103
Historieal facts, 17=22
Hoe's electric  connection gripper in
electrotyping, 486
-machiues for electrotyping, 479-
404
Hollow objects, cleaning, 45, 46
ware tinning, 157
Hoop-iron, galvanizing, H
Horn silver. 571, 572
Hot baths, clectro-gilding in, 199213
electro-gilding baths, general ob-
servations on, 211, 213
silvering by immersion, 275-278
Hulot, Mrv., propased modification of
Grove's battery, 87
Hydraulic press for electrotyping, 480,
481
Hydrochlorate of zine. 577

2

‘ Hydrochloria acid, 346, 547

preparation of, 547
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Hydrocyanate of copper, 578, 579 Iron—
of gold, 580 cast, cleansing for nickel-plating,
of lime, 679 390
of zine, 582 chemically pure, in fine state of
Hydrocyanic acid, 544-546 division, experiments with, 487,
in gilding, 169, 194, 197 488
poisoning by. 6122 ! cleansing, before galvanizing, 525~
preparation of, 515, 546 l 527

of, with sulphuretted hy-

drogen and cyanide of ;

mercury, 546
vapor of, 545
Hydrofiuoric acid, H48-550
depolishing glass with, 548
vitreous substances with,
549
prepnrntion of H48, 549
Hydrogen-potassium carbonate,
568
potassium tartrate, 569
sodium carbonate, 568
Hydrometers, 596-549
Hydroplastic art, ohject of,
Hydrosulphate of ammonium, 592
Hydrosulphuric acid, 531, 552
poisoning hy, (13
Hygiene of the workshop, 611-6G14

567,

92395

Immersion, depositing metals by, ‘23
gilding, 164-183
baths for, 166-171
simple deposition of copper by,
114-116
Impervious to liquids, rendering oh_]ects
455-459
India-rubber, 570, 571
moulding with, 476
Instruntents and apparatus, 595-608
Iridium anode, 363
Dudl«-) process for electro-depo-
sition of, 363, 261
to maintain the proper strength of
the solution, 363
Iron and steel, coppering before nickel- |
plating, 301
gilding bath for, 208
thin coating with
152
tinning, 156
and tin, galvavic action of, 524
and zine, galvanic action of, 524
articles, first copper bath for, 127
lead bath for, previous to cop-
pering, 128
second copper bath for, 1
128

tin,

27,

trentinent of, in the copper

hath, 127
of, in the second copper
bath, 128

coating with copper, before gilding
and silvering, 67
‘ with zine, 523
deposition of, 343-400
of copper on, 114
! depositing  =olutions difficult to
l manage, 400
I electro-deposition of copper upon,
| 127-150
. gilding and silvering in the United
. States, practice of, 67
l gilding and silvering without pre-
vious coating with copper, 67
or zine, Watt’s formule for the
deposition of copper on, 129
| permanent brassing of, 140
| prepavation of the articles for cop-
pering, 127
sheet, dipping in the galvanizing
' bath, 527, 528
folutions for deposition, 398-400
i _ sulphate of protoxide of, 589, 590
tinning baths for, by simple immer-
s1on, 150
wrought and cast, brassing bath
for, 138
zine, lead, and tln. unsatisfactory
for platinizing, 857
| | Isinglass, 582, H8:

1

Jacoby and Wagner, discovery of the
use of electro-metallurgy for
i plating and copying by, 17, 18
Prof., the first to apply the electro-
deposition of metals to useful
purposes, 19
Incoln s gilding formula,
Jars, glns 03
iJewelry, seratch-brushing, 51
Jewreinhoff’s processes for platinizing,
361, 362
Jordan, . J., experiments on obtain-
ing oasts in copper, 19

Keene's cement, 456
Kermes, 403
Kettles and boiling pans, H09, 600
cast iron, for electro-silvering
bhaths, 291
* Kitchen utensils, tinning, 157
Klein'’s study of the electro-deposition
of iron, 398, 399, 400
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Metals, bronzing.on, 531, 532
depositing by the wet way, 23
forming a galvanic couple, 513,

Hl4, 523

- 647

| Newton’s alloy of copper, tin, and zinc,

146, 147
brounsing solution, 146
electro-brassing solution, 146

refining, and extraction of, by elec- Nicholas, Emperor of Russia acknowl-

troly«is, 62 o
Mixtures, 6G08-610 ‘
Moirée, diversifiention of, 521
Moirée-metnllique, 520, 521
Monumental fountains, production of

by galvanoplasty, 458
Morris & Johnson’s electro-brassing
bath, 144, 145 '
Moulding, 461-176 |
by sinking, 473, 474
delicate ob_)ects with gutta- perclm
476
in electrotyping, 479-481
in the stove or by sinking, 473, 474 l
of the pattern, 464, 465 !
presses for electrotyping. 479-181 ,
with a counter monld, 473 :
with ¢aoutchoue, 476
with fusible metal, 467, 468
with gelatine, 469, 470
with gutta-percha, 470-476
precautions to be taken, |
474 |
with plaster of Paris, 465, 466
with stearine, wnx, and marine
glue, 466, 467
with the press, 472 !
Moulds, gelatine. making, 469, 470
metallizing in electrotyping, 486
removing the, 501,505
washing for electrotyping, 488, 489
Miiller mnchine, 113
Munro's process for conting lead with
tin, 157 ’
Murinte of gold, 5
of platinum, ¢
of silver. 571,
of tin, H72, 573
of zine, 577
Murintic acid, 516, 547

-q

Napier ou proportion of gold in glhhng
solutions, 207
on the cffect of wmperature of the '
bath on the color of the gold’
deposited, 207, 208
plan for making silversolution with
the battery, 553, 354
Negative pole, 68
Neil or neilled silvering, 246-%4R8 i
Neilled silvering, obtaining effect simi-’
Inr to, 348
Neilling composition, 316, 547
New Ciledonia, enrbonated and oxidized
pickel ores at, 365

edgment and reward to Prof. Jacoby,
9

i Nicl:(el, advantages of, for plating, 364,

365
and aluminium, alloy of, 402
and ammonia, double salts of, Un-
win’s process for preparing, 376,
377
articles cannot be burnished, 389
bath, anode surface for, 3R7
arrangement of the, 387, 388
precautions to be taken with,
384, 386
cleansing, Tor plating with, 389,
390, 391
deposition, r'xpnl. disadvantages of,
387
the slower the rate in, the
more tenacious the coating,
3KT
electro-deposition of, early notices
of, 369-372
importance of the dynamo-electric
machine to this iudustry, 366,
367, 875
Inrge sheets of pure rolled, 366
ores, lean, of Lancaster Gup, Pa.,
365, 364
patent of Isanc Adameg, Jr.. for an
improvement in the electro-depo-
sition of, 372-376
patents, 372-379 .
plated wares, enumeration of, 368
work, old, stripping, 392, 393
plating. 261-595
an American industry, 364
an industry of great magni-
tude and importance, 364
articles for polishing the sur-
faces of, 342
general observations on, 384-
305
in England, 369
in France, 387, 368
rapid tlovn‘lopmon! of, to what
attributable, 36
gevere uunpclltunn in, in the
United States, 365
solutions, formulw for, 380-
384
time required for, 392
universal application of. in the
United States, 367, 368
with, by immersion, 893-395
pure and malleable, 365
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Nickel—
recovery of, 414, 416
silver clennsing and plating, 2956
solution of Isnac Adams, Jr., and
M. Roseleur, 375
Powell’s patent, 375
solutions, 369-303
feeble conductors of electric-
ity, 387
of Pendleton and Potts, ad-
vantages in the use of, 386
thin coating with, on electrotypes
to be printed with colored
inks, 204
sheets of, 366
wash, 301
welding sheet, upon iron and steel
platex, 366, 367
Wexton’s patent for the electro-de-
position of, 377 .
Wharton's works for rolling, 366
works, American, Camden, N. J.,
865
wrought, in bars, rods, etc., 365
Nitrate of mercury, 566
dipping, 40-44
how obtained, 566
of potnssium, 566, H67
characteristicy of, 567
of silver, Hsd, Hhi6
characteristices of, 564, 565
preparation of, H6H

tolution, preecipitating  with
eyauide of potassium, 352

of sodium or potassium, purifica-
tion of, K67
of the ~uboxide of mercury, 40
Nitre, o6, H67
Nitrie acid, 542, 513
bleaching, Hi2
pure, how obtained, 543
three Kinds of, 34
Nitro-muriatic neid, 548
Nitrons and hyponitrie acids, 542
gas, o2
vapors, H12
Nobili on metallo-chromes, 406
Nobili's rings, 40%
Non-adherent galvanoplastic deposits
upon metals, 450452

-condugting substances, metalliza- .

tion of, 453-155

substances to obtain galvanic !

INDEX.

Old silver tinge, to give to small articles,
841

silvering, 840, 341
silver, removing, 341
solutions, recovery of gold from,
410-412
Ormolu. 175, 176
| red and yellow, 609
y Ornamenting plated surfaces, 340-348
Oudry, M., lnrge galvanoplastic pro-
ductions of, 467459
process in coating large arti-
cles by galvanoplasty, 458,
459
Oxidation by sulphur, 343
Oxidized nickel ores of New Caledouis,
365
gilver, 341-344
Oxidizing influences of defective coat-
ing of ziuc on iron, 524

Pacinotti, Dr., of Florence, auggestions
of, for the improvement of the dy-
namo-electric machine, 48

Palladium, 362, 363

and ammounium, double chloride of,
363

conting with, 362, 363

does not protect other metals as
well as platinum, 363

i
* Patina for bronzes, 615
: Patterns or mouids from the original

" Pendleton, (',

: Pan, backing electrotype, 401
i Paris Mint, bronzing at, 532
- Patents, American and British, on the

electro-deposition of metals, 62l-

632

objects taken, 444
G.. patent for an acid
solution of the acetate of nickel, 378

- Pennsylvania Nickel Works, Philadel-

phin, alloy of aluminium and nickel
mide by, 102
Pewter, cleansing for nickel-plating,
SNO 500
Philadelphia  Exhibition
wrought nickel at, 365
Phosphate of ammonium, H%4
preparation of, 481
of sodium, charactervistics and uses,
H81, 583
Phosphorus, solution of, in bisulphide
of carbon, 463

of 1876,

deposits  on, without pre- | lickle for cleansing iron before gal-

vious metallization, 463
-metallic substances, electro-de-
posits upon, 452

Object of the hydroplastic art, 23-25
Oil of vitriol 854

|
|
|
i

vanizing, H25-527
for cleaning silver, 46
freeing zinc articles from oxide
before tinning. 153
spent, in galvanizing iron, disposal
of, 531



INDEX.

Pieces in the bath, disposition of, 446,
446
Pinchbeck, 656
Pink gilding, 214
Planté’s method of bright silvering, .
307
Plant, large, for galvanoplasty, 4356-
439
Plaster of Paris, bronzines on, 534 | |
moulding with, 465, 466
Plated silver, 265, 266
surfaces ornnmenting, 340-348
Plating balance, Roseleur’s automatic,
323-334
solution, ndvantages of preparing,
with the battery, 354
modification of, by using the:
oxide, carbonate, nitrate, or -
chloride of silver to the cy-
anide of potassium, ete , 354
of the Meriden Lritannin Co.,
207
of the Wm. Rogers Manufac-
turing Co., 297
with oxide of silver to the cy-
anide of potassium liquid,
355
solutiony, cyanide, management of,
310-318
patent, 356
Platinic chloride, 178, 575-077 |
Platinizing, 356-364
by contact with zine, 262
by simple immersion, 357, 358
dead, 360
precautions to he observed in, 3€0
sheets of ~ilver, 562
various formu'we for, 360-364
Platinum anode, 1!
chloride of, &
coating stoveware and porcelain
with, 409
deposited eolor of, 357
deposits, burnishing, 360
electro-deposits of, 358-360
gilding, by simple immersion, 182
recovery of, 41H
removing, from copper, 360
golution for copper and its alloys,
357, 358
special difficulties in the deposition
of, 362 :
Plitre aluné, 456
Plumbagoe, commercial, 453, 454

=077

fine, H¥7 i
for bronzing, 587 '
gilded, 587 ;

gilt, 454
imparting electric conductivity by,
686, 687

649
Plumbage— .
incrensing the conducting power of,
454

in the natural state, 686
metallization by, 4563-155
metnllized, which conducts electri-
city nenrly as well as a metal
surface, 455
moulds which can be metallized
with, 454
removing the impurities from, 464
silvered, 4564, 455, 587
testing the quality of, 586
uses of, HEG, KT
where found, 586
Poisoning by acids, 611, 612
by alkalies, 612
by chlorine, sulphurous acid, ni-
trous and hyponitric gnses, ti14
by hydrocyanic (prussic) acid,
cyanogen or cyanides, 612
by hydrosulphuric acid, 613
by lead salts, 613
by mercury salts, (13
by most metallic salts, 613
Polarity, phenvmena of, in the battery,
Poles, the, how designated by sigus,
69
Polishing silver, 46, 47
Polysulphides of caleium, 593
Porcelnin, ceramic. and crystal ware,
ornamentation of, by galvano-
plasty, 459, 460
decoration  of,
chromes, 404
electro-gilding, plating, and cop-
pering, 220, 22]
gilding on, 178, 179
pottery, glass, and stoneware, coat-
ing with chloride of platinum,
a6
vessel for silver bath, 202
Porous cellg, 604, 605
1 hatteries, effect of excessive
porosity of, Kl
Positive pole, 68
Potash, white prussiate of, 580, H81
Potassa, yellow prussinte of, 581, H&2
Potassiutm and sodinm, 5493
binoxalate aund bitartrate of, 568,
H6H
cyanide of, 580, 581
electro-deposition of, 402
ferro-cynunide of, 581, H82
nitrate, 566, H6T
and bicarbonate of, H66-568
sulphide of, 643
Pot, galvanizing for sheet.iron,

with  metallo-

527

; Potin, 558
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Pottery, gises and porest
worh ehyrife

Putte's, J. H .

in. erating
p taam. 204
wnizze, bath, %5

7
sl
"

o
e ‘40 -.-

1%, remarss 4o 474,
)

patent euat onf -rtae ¢lestro-

denueition of nickel, 2T,
57
Pow lers, mets - $5.9, 441

. perent st ,depositing
ion of nicke,, 7w
s mizke:-p.ating ~olutisn, 321,
a2
patent for nickel =5.ution, remarss
on,
Prince’s metsl, 55
Protochloride of tin, preparation and
characteriatics of, 572 573
Protosa'phate of iepn, 50, S
Pruasian blue, preporatim of, 531
Pru-siste of winrnonia, 279
of «.py
of goil, 5
of lime,
of zinn,
or hydrozyanate of silver, 577, 570
Prugsic aci:l. 548-51
anhylrous. 544
how preparel. 5144
i i, 1ot 104, 197
in nature, H514
P by 5l
Pyroligoeans ae 10 g0
"J’l'u]rlm -[:ll [
of pote-sinm, 100
of <obium, 1oh,
chaeteri-t

o2

]

u=e~ of,

anel

)

Pyrophosphtes, baths of, 17%

PR T
by a%h

Quicking oiution, 10=11, 06
belbavior of aorticles in, a
test of the thoroughness
of eleaning, 41
reviving of, 41

Ratshane, H ]

Reaction principle in dynamo-electrie
machine, 07

Recoloring milded work, 251, 256

Lecovery of copper, 115, FI6

of gold from oll eyanide baths,

421, 422
from old solutions, 410-412
of nickel, 414, 415
of platinum, 415
of silver, 4112114
from old cyanide pliting solu-
tions, 422

i
]
i
|
|
i
i
i

INSDEX.

Recovery —
of t.a {rom tinners waste, 53i-
524
of waiste, comments oa varizas

methiofe, $21. 422
Reld gil dinz. 214,242
orm g, te
tamhae. 559
Re lartivn of o2 1 baths, 4190
ReSning and extraztion of metals by

Renderinz objects impervious to liquil
455150
Res.stance *arl or switeh, 109
Ketorts, #in2
Reversai of pularity in dynamo-electrie
machine. 7
Reversingz by polarization of the elec-
tra-des, preventing, 109
Revae [nlustrieile. quoted, 109
Rieophores, 612, 603
Riusing after dipping, 33
of bright silver-plated articles,
308
Roseleur, elaim of. for nickel solution,
379
early success
nickel, 371
on chlyrile of potassium in the
bath, 194
on cold e'eetro gitling hath, 102
on g ding hy friction, 187
fine wire, 231
with amalgam, 145
on hot electro-gilding baths, 211,
212
on preparing the electro-silvering
bath, 2w
on preparation of leaf silver, 268
on the hest gilding solution, 209
Roseleur’>s amalgumating salt, 8o, 557,
SRS
and Lanaux’s procedure for platin-
izing, 358=360
application of metallo-chromes to
the decorition of stoneware aml
poreelain, 2049
bath for electro-tinning, 154, 155
haths for hot electro-gilding, 19u-
205
discovery in platinizing, 355
explanation of certain phenomena
in silvering by immersion, 278
2749
formulie for bronzing, 531-534
for diluted bath for gilding,
181

of deposition of
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Roseleur’'s—
method for silver plating brass,
copper, and German silver,
315-318
for the recovery of gold from
old solutions, 410, 412
for the recovery of platinum
and copper, 415, 416
for the recovery of silver, 412,
414
for the utilization of waste,
416, 417
niodifieation of Smee’s battery,
ER-0)
plan for obtaining effects similar to
neilled silvering, 348
plating balance, 323-334
. disposition of, 328
keeping in order, 333, 334
~use of, 329
process for dead gilding by gal-|

vanoplastic deposits, 449—|
4.0

for metallizing wood, porce.-:
Inin, etc, 461, 462

for the deposition of antimony,
403
for the production of metallo-,
chromes, 408, 400
for tinning zinc by immersion,
52 :
of cold silvering by immersion, .
278
recommendation for iron bath, :
400 ’
Rouge, 590
Ruoltz bronzing solution, 147
M., eurly allusion of, to electro-
deposition, 564
Ryhiner’s iron hath, 400 |

651

Soratch-brush, a test of the quality of
the metallic deposits, 49
hand, 47
to make a good, 47, 48
Iathe, 52-54
wires, H4, 55
Scratch-brushes, 47-56, 606
circular, 52
very small, 49
brushing, 47-76
disks of muslin for, 56
done wet, 49
for galvano-plastic deposits of
gold and silver, 509
hand, disadvantages of, 51
importance of, 47
in fire gilding, 241
large ohjects of bronze, 51
liquids, 50
small objects, 51
tub for, H0
Screws in batteviev, 84
' Separate current process, 430-432
Serin & Co’s method for electro-de-
position of copper upon iron, 127,
128
Shaving machine,
types, 493, 494
Shell, copper, electrotype, 480492
Sheet iron, dipping in the galvanizing
bath, H27, 528
galvanized, uses of, 524
galvanizing, 2
rolling afrer galvanizing, 528
tinning, H515-520
treatinent of, after removing
from the galvanizing bath,
HIK
Siemens’ armature, 1049
machine, 113

hand, for electro-

))_

- Silver, H62=5494

Saleratuy, 567, H68
Sal-ammoniae, use of, for clearing tho
surface of a galvanizing bath from '
oxide, H28
Salt, amalgamnating, 443
of sorrel, H6R, H6Y
Saltpetre, H66, H67
natural, 567
Salts, copper, for electro-deposition, 116
Sand jet, use of, in cleansiug hollow-
ware previous to tinning, 520
Satin finish on silver, 345
Sawdust for drying gilt articles, 171
Saw table for electrotypes, 492, 493
Saxony, early practice of tinning in,
513
Scheele, suggestions of, on the solu-
bility of the ey anides of copper, sil-
ver, and gold, 20 .

accepts an ndherent (lopo«lt of pla-
tinum, 357
amount of, deposited on plated
goods, 302
deposited on table ware by the
Wm. Rogers Manufacturing
Company, 303
articles, coppering before gilding,
126, 127
in which iron, zine, etc. are
present, cleaning, 46
chloride of, 563, 571, H72
clenning, 44-47
by the process of the gold and
silversmiths, 45
with alkalies, 46
with powdered borax, lime,
and charconl dust, 45
cleansing before gilding, 203
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Statuary brass, 556
Steam power, small amount required to
run dynamo-electric-machines, 95
8tearic acid, 550, 551
Stearine, 550, 551
wax, and marine glue, moulding
with, 466, 467

Stearined objects, metallization of, 457 '

Steele’s process for electro-tinning zine,
iron, steel, copper, and bhrass, 156
Steel articles, cleansing for nickel-plat-

ing, 290
brassing bath for,138
bronze, 534
cleansing, 66, 67
for plating, 295
color and lustre of, on brass, with
chloride of platinum, 576
coppering, 130
deposition of, 398"
gilding and silvering, without a
previous conting of copper, 67
pickle for cleansing. 66
polished gilding, 205
wire, depositing copper on, 620
Stein’s formula for immersion silver-
ing, 286
Stereotyping, 495, 49
Ktirring rods, 595, 596
Stockley, G. W., 106, 107
Stolba’s process for nickel plating by
immersion, 343, 3494
process of tinning, 163
Stoneware and porcelnin, decoration of,
with metallo-chromes, 404
Stoppage of the current in a battery,
causey of, 80, Rl
Stopping-off, 338
varnishes, 227, 228, 236, 237,
B3840
Striking solution of the Meriden Bri-
tannia Co., 297
silver, of the Wm. Rogers
Manufactaving Co,
206, 297
solutions, 203, 207
Stripping gilded articles, 250-263
liquids, 41
silvered articles, 318-352
Subacetate of lead, 530
Sugar of lead, 540,
Sulphate of copper, 125, 588, 589
characteristics and  uses of,
HRE
chenp to be avoided, H89
impure, testing, HR8

653

Sulphate—
(of protoxide) of iron, 589, 690
(of protoxide) of iron character-
istics, preparation and uses of,
589, 590
Sulphate of zine, 590
! accumulation of, in the bat-
tery, 81
chnracteristics and uses of,
590
Sulphide of ammonium, 592
- Sulphides of calcium, potassium, and
sodium, 593
Sulphite of ammonium, characteristics,
preparation, and use of, 592
| sodium, 591, 592
! characteristics, and prepara-
; tion of, 591, Hu2
Sulphuretted hydrogen, 651, 552
poisoning by, 614
: Sulphuric acid, 55:
! Sulphurous acid, 552, 553
! obtaining, 552, 553
" Sulphur, use of, for casts, 468
: Sulphydrate of ammonia, 592
Sulphydric acid, 531, 552
Surfaces, ornamenting plated, 840-348
Sweepings, utilization of, 416, 417
Switch, 109
automatic for regulating the cur-
rent, 109
or governor of the Weston machine,
08

- Synonymy, chemical, 535-539

" Tank for solutions of tin, 158, 159
Tanks for cold electro-brassing baths,
185, 136
for copper baths, 120-122
Tannic acid, 554
preparation of, 654
Tannin, 554
Tarnishing of silver and rilver-plate,
varnish to prevent, 616, 617
Telegraphic Journal quoted, 49
Telescopic mirrors, H57
Temperature of the zinc bath for gal-
vanizing, 527
, Terchloride of gold, 673575
"Terne plates, 519
Texting the working condition of a bat-
tery before using. 80, &8,
Tetra-chloride of platinum, 076-577
Thermometer, 608
Thick metallic deposits, 423
. Thin metallic deposits, 23

solution, decomposition of, | Thompson, J. B., clnims for deporiting
without the nid of the bat-| aluminium bronzes, 401
tery, 688 Time required for laying coat of silver,
the best preparation of, 689 I 302
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Tin and iron, galvanic nction of, 524  Tinning—

couple, 523, 624 . Urquhart's process, 163

as a coating on iron, 518 * | Weil's process, 162
brassing bath for, 138 . tinc by simple immersion, 151
cleansing, 65 i iron, copper, steel and brass,

for nickel-plating, 289, 390 ° Steele’s process, 154
coating iead with, 157 ware by simple immersion,
copper bath for, 120 153
iron. zinc.and lend, unsatisfactory Toggle press, 474, 480

for platinizing, %57 Tombac, yellow and red, 558
plate imports of, into the United Trays for tinning small objects in, 160,
Neates, H19 161

indusmry, 519 + Tribasic phosphate of sodium. 584, 58

moiréed, 520, 521 Trough’ for cold gilding baths, 195,
plates, quulity of, 516 ) 196

to impart greater durability wooden, for cold electro-silvering

to, 220 bath, 20%, 209

uses of, H19 Troughs, 604

waushing, 517 Tub for cleaning by attrition, 57
protochluride of, 572, H73 Tumbling box for clenning by attrition,
recovery of, from tinners’ waste, 58

H21-523 . cleaning by, 54-58

salt, 572-573
thin conting copper and brass with, Undercut patterns, 496, 497
1562 Ungilding solutions spent, utilization

iron and tin with, 152 of, 419
with, 152 . United States, large imports of tin
st whitening” by, 162 . plates into, 519
Tineal, 5649, 670 Unwin, Mr.. process of preparing the
Tinners’ waste, recovery of, from, 521- double galts of nickel and ammonia,
523 36, 377
Tinning, 149-163, 512523 Urquhart on the bright silvering pro-
articles of zine, Hess's process, 163 cess, 306, 307
bath, electro-, 151 on the proportions of gold in gild-
Elsner's, 157 ing solutions, 307
for iron, 150 Urqubait’s experiments with Bertrand’s
maintaining at the proper process of deposition of alumi-
strength, 151 nium, 401
regulating, 161 formulie for «imple immersion sil-
Winckler's, 159 vering, 284, 285
baths, electro-, Fearn's patent, 155, process of tinning, 163
156 Useful notes and comments, 611014
spent. 162 Utilization of spent acids, 417-419
by contnct with another metal, 158~ of wastes, 416, 417
163
by double aftinity, 150 Van der Weyde, comparison hetween the
hy exchange, 130 Gramme and DBrush machines by,
by immersion, H12 105, 106
antiquity of, 513 Varnish, coating substances to be me-
by simple immersion, 150-154 tallized with, 457
by the gaivanic way, 150 colored, 60
by the methad of contact, 150 gold, H8=t1
by the wet way, 150 ' green gold, 60
electro-, 154-1568 orange-yellow and gold, G0
Heillier’s process, 162, 163 red gold, 60
hollow-ware, 157 to remove from Aarticles, £1
of sheet iron, 515-520 Varnishes, composition of, 61
other metals than zinc oriron, 151 different shades of, 60

Stolba’s process of, 163 stopping-off, 227, 228, 236, 237,
the back of the electrotype shell, 490 8338-840 ]
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Varnishing metals, scratch-brushes for,
49
to prevent the tarnishing of silver
and silver plate, 616, 617
Vat, citcular, depositing, 437, 438
depositing, 496, 604
for nickel-bath, arrangement for,
387, 888
Vats for electro-silvering large pieces,
317
wooden, depositing, 436, 437
Verdigrix, 540
Veesel for stripping gilded articles, 262

655

Watt’s—
hints on coating different articles
with brass, 148, 149
patent for solution for coating iron
and steel with zine, 397
plan for keeping brassing solutions
in proper working coudition, 148
process for electro-brassing. 143
recommendation for nickel solu-
tion, 583
,recommendations for the galvanic
deposition of copper on iron and
zine, 129

Vessel of stoneware, glass, or porcelain, ' Weight of deposited silver, methods for

for silvering bath for amuteurs, 309, !
310
Vienna Exposition of 1873, American
wrought nickel exhibited at, 865
Vinegar, 540, 541
Vitriol, oil of, 553
Volatile alkali, 560-562
Voltaic battery, generally discarded for
the dynamo electric machine:
in plating establishments, .
04 '
supplanted by the machine in':
electroplnting, 113 i
Vuleanized rubber, 571
i
Waguner and Jacoby, discovery of the

ascertaining, 318-322

Weil's improved method of coppering

by simple immersion, 115, 116
prucess for zincing copper articles
by immersion, 597
of tinning, 162

"Weston, dynamo-electro machine, per-

formances of, in clectrotyping,
108, 100
machine, 107-109
switch or governor of, 108
use of, in electrotyping, 108
for plating, 108
Edward, patent for electro-depoei-
tion of nickel, 377
nickel solution, 380

use of electro - metallurgy for Wharton, Joseph, development of the

plating and copying. 17, 18 )
procedure for the production of -
metallo-chromes, 407, 408 )
Wales, early practice of tinning in, 513
Walker on metallo-chromes, 407, 408
Whalters’s process of electro-bassing, 144
Waste, utilization of, 416, 417 ,
Watch dials and hands, coloring of, by .
metallo-chromic processes, 409
Watch movements, gilding, 221-230

nickel industry by, 565, 366
experiments by, with nickel,
36
nickel produced by, 1876-
1882, 365

- White and green gilding, 176, 177, 213,
: 214

copperas, 590
prussiate of potash, 580,
vitriol, 590

HR1

washing and scratch-brushing, Whiteness, on galvanized wares, to pro-

226 i
Wax, gildery’, 610
stearine, and marine glue, mould-
ing with, 466, 467 i
Waxing process for gilding with gold '
amalgam, 184 \
Watt on the importance of the dynamo- |

duce. 530, H31

Whitening bath, 37, 38

strengthening the, 38

by tin, 152
composition of paste for, 269, 270
silver, 269-271
with silver, 264

electric machine in the nickel ' Wilde and Gramme machines, results of

industry, 367
on proportions of gold in gilding
solutions, 207
Watt’s directions for preparing silver!
goods for gilding, 261-253 '
formula for gilding iron and steel,
208
for oxidizing silver, 346
simple immersion silver-
ing, 284 |

compurative experiments with,
102, 103
dyuumo-electric machine, 965-97
efficiency of, 97
machine, comparison of the eco-
nomy of, and the battery,
103 i
used in the electro-plating
establishment of Christofle,
Paris, 100-104
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HENRY CAREY BAIRD & CO.'S CATALOGUE. 21

ORTON, A M., Late Professor of Natural History in Vassar College,
N. Y.; Cor. Mem. of the Academy of Natural Sciences, Philadelphia,
and of the Lyceum of Natural History, New York; "author of the
¢ Andes and the Amazon,” etc. A New Edmon, wnh Additions.
Illustrated . . . $1.50
OSBORN.—The Metallurgy of lron and Steel :
Theoretical and Practical in all its Branches; with special reference
to American Materials and Processes. By H. S. OsBorRN, LL.D.,
Professor of Mining and Metallurgy in Lafayette College, Easton,
Pennsylvania. Illustrated by numerous lnrge folding plates and
wood-engravings. 8vo. . . $25.00
OVERMAN.—The Manufacture of Steel:
Containing the Practice and Principles of Working and Making Steel.
A Handbook for Blacksmiths and Workers in Steel and Iron, Wagon
Makers, Die Sinkers, Cutlers, and Manufacturers of Files and Hard-
ware, of Steel and Iron, and for Men of Science and Art. By
FREDERICK OVERMAN, Mining Engineer, Author of the ¢ Manu-
facture of Iron,” etc. A new, enlarged, and revised Edition. * By
A. A FESQUET, Chemist and Engineer. 12mo. . $1.50
OVERMAN.—The Moulder’s and Founder’s Pocket Guide :
A Treatise on Moulding and Founding in Green-sand, Dry-sand, Loam,
and Cement; the Moulding of Machine Frames, Mill-gear, Hollow-
ware, Ornaments, Trinkets, Bells, and Statues ; Description of Moulds
for Iron, Bronze, Brass, and other Metals; Plaster of Paris, Sulphur,
Wax, etc.; the Construction of Melting Furnaces, the Melting and
Founding of Metals; the Composition of Alloys and their Nature,
etc., etc. By FREDERICK OVERMAN, M. E. A new Edition, te
which is added a Supplement on Statuary and Ornamental Moulding,
Ordnance, Malleable Iron Castings, etc. By A. A. FESQUET, Chem-
ist and Engineer. Illustrated by 44 engravings. 12mo. . $2.00
PAINTER, GILDER, AND VARNISHER'S COMPANION:
Containing Rules and Regulations in everything relating to the A::
of Painting, Gilding, Varnishing, Glass-Staining, Graining, Marbling,
Sign-Writing, Gilding on Glass, and Coach Painting and Varnishing :
Tests for the Detection of Adulterations in Qils, Colors, etc.; and a
Statement of the Diseases to which Painters are peculiarly liable, with
the Simplest and Best Remedies.  Sixteenth Edition.  Revised, witk
an Appendix. Containing Colors and Coloring—Theorctical ana
- Practical. Comprising descriptions of a great variety of Additional
Pigments, their Qualities and Uses, to which are added, Dryers, anc
Modes and Operations of Painting, etc. Together with Chevreui's
Principles of Harmony and Contrast of Colors, 12mo. Cloth 81.50
PALLETT.—The Miller’s, Millwright’s, and Engineer’s Guide.
By HENRY PALLETT. lllustrated.  12mo. . . $3.00
PEARSE.—A Concise History of the Iron Manufactuu of the
American Colonies up to the Revolution, and of Pennsyl-
vania until the present time.
By JoHN B. PEARsE. [llustrated 12mo. . . . $2.00
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SMITH.—Parks and Pleasure-Grounds:
Or Practical Notes on Country Residences, Villas, Public Parks, and
Gardens. By CHARLES H. J. SmiTH, Landscape Gardener and
Garden Architect, etc., etc. I12mo. . . . . $2.00

SMITH.—The Dyer’s Instructor:
Comprising Practical Instructions in the Art of Dyeing Silk, Cotton,
Wool, and Worsted, and Woolen Goods; containing nearly 8oo
Receipts. To which is added a Treatise on the Art of Padding; and
the Printing of Silk Warps, Skeins, and Handkerchiefs, and the
various Mordants and Colors for the different styles of such work.
By Davip SmiTH, Pattern Dyer. 12mo. . . . $3.00

SMYTH.—A Rudimentary Treatise on Coal and Coal-Mining.
By WAaRrRINGTON W. SwytH, M. A,, F. R. G,, President R. G. S,
of. Cornwall. Fifth edition, revised and corrected. With numer-
ous illustrations. 12mo. . . . . s1.75

" SNIVELY.—A Treatise on the Manufacture of Perfumes and
Kindred Toilet Articles.

By JouN H. SNIVELY, Phr. D., Professor of Analytical Chemistry in

the Tennessee College of Pharmacy. 8vo. . . . $3.00
SNIVELY.—Tables for Systematic Qualitative Chemical Anal-
ysis.

By Joux H. SN1vELY, Phr. D. 8vo. . . $1.00

SNIVELY.—The Elements of Systematic Qualitative Chemical
Analysis :

A Hand-book for Beginners. By JoHN H. SNIVELY, Phr. D. 16mo.
$2.00

STEWART.—The American System :
Speeches on the Tariff Question, and on Internal Improvements,
principally delivered in the House of Representatives of the United
States. By ANDREW STEWART, late M. C. from Pennsylvania.
With a Portrait, and a Biographical Sketch. 8vo. . . $3.00

STOKES.—The Cabinet-Maker and Upholsterer’s Companion :
Comprising the Art of Drawing, as applicable to Cabinet Work;
Veneering, Inlaying, and Buhl-Work; the Art of Dyeing and Stain-
ing Wood, Ivory, Bone, Tortoise-Shell, etc. Directions for Lacker-
ing, Japanning, and Varnishing; to make French Polish, Glues,
Cements, and Compositions; with numerous Receipts, useful to work-
men generally. By J. STokEes. Illustrated. A New Edition, with
an Appendix upon French Polishing, Staining, Imitating, Varnishing,
etc., etc. I12mo. . . . . $1.2§

STRENGTH AND OTHER PROPERTIES OF METALS:
Reports of Experiments on the Strength and other Properties of
Mectals for Cannon. With a Description of the Machines for Testing
Metals, and of the Classification of Cannon in service. By Officers
:)f (hcrO\‘;dnanCﬁlDepar(mcnt, U.S. army. By authority of the Secre.
ary of War, ustrated by 25 large steel plates. Quarto .  $10.00

BULLIVAN.—Protectiorf to5 Na%ive lrlu{)ustry. <

By 'Sir EDWARD SuLLivaN « Ten Chapters on
Social Reforms.” 8vo. , Bfu'onet, author of ) i P 3'-5:)
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with Workshop Management, Economy of Manufacture, the Steam-
Engine, Boilers, Gears, Beliing, etc., etc. By EGBERT P. WATsON,
Illustrated by eighty-six engravings. 12mo. . $2.50
WATSON.—The Theory and Practice of the Art of Weavmg
by Hand and Power:
With Calculatipns and Tables for the Use of those connected with the
Trade. By JoHN WAaATsoN, Manufacturer and Practical Machine-
Maker. Illustrated by lurge anmgs of the best Power Looms.
8vo. . . . . . . $7.50
WATT.—The Art of Soap Makmg-
A Practical Hand-book of the Manufacture of Hard and Soft Soaps,
Toilet Soaps, etc., including many New Processes, and a Chapter on
the Recovery of Glycerine from Waste Leys By ALEXANDER
Wartr. Ill.  12mo. . . $3.00

WEATHERLY.—Treatise on the Art of Boﬂmg Sugar, Crys-
tallizing, Lozenge-making, Comfits, Gum Goods,

And other processes for Confectionery, etc., in which are explained,
m an easy and familiar manner, the various Methods of Manufactur-
ing every Description of Raw and Refined Sugar Gouds, as sold by
Confectioners and others. 12mo. . . S1.50

WEDDING.—Elements of the Metallurg‘y of Iron.
By Dr. HERMANN WEDDING, Royal Privy Counsellor of Mines, Ber-
lin, Prussia. Translated from the second revised and rewritten Ger-
man edition. By WiILLIAM T. BRANNT, Graduate of the Royal Ag-
ricultural College at Eldena, Prussia. Edited by WiLLiam H.
WaHL, Ph.D., Secretary of the Franklin Institute, Philadelphia.
Illustrated by ahout 250 engravings. 8vo., about 500 pages (/w prep.
aration.)

WEINHOLD. —Introductxon to Expenmental Physlcs, Theo-

retical and Practical.

Including directions for Constructing Physical Apparatus and for
Making Experiments. By ApoLr F. WEINHOLD, Professor in the
Royal Technical School at Chemnitz. Translated and edited, with
the author’s sanction, by BENJAMIN LoeEwy, F. R. A. S, with a
preface, by G. C. FosTER, F. R. S.  Illustrated by three colored plates
and 404 wood-cuts. 8vo 848 pages . . $0.00

WIGHTWICK.—Hints to Young Archltects
Comprising Advice to those who, while yet at school, are destined
to the Profession; to such as, having passed their pupilage, are about,
to travel ; and to those who, having completed then education, are
about to practise. Together with a Model Specification involvitgy a
great variety of instructive and suggestive matter. By GEORGE
WIGHTWICK, Architect. A new edition, revised and considerably
enlarged; compnsing Treatises on the Principles of Corstiuciion
and Design. By G. Husk1ssoN GUILLAUME, Architect.  Numcrous
Ilustrations. One vol. 12mo. . . $2.00

WILL.—Tables of Qualitative Chemlcal Ana!ysls
With an Introductory Chapter on the Course of Analysis. By Pro-
fessor HEINRICH WILL, of Giessen, Germany. Third American,
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from the cleventh German edition. Edited by CHARLEs F. HiEs,

Ih. ., Professor of anunl Science, Dickinson College, Carlis'e. Pa
Kvo, . . . £1.530

WILLIAMS,.—On Heat and Steam :
Embracing New Views of Vaporization, Condensation, and Expl-

son, By Ciarres Wye WiLLiams, A. 1. C. E.  Tllustrated 8vo.
$330

WILSON. —A Treatise on Steam Boilers :
Their Strength, Construction, and Economical Workmg By ROBERT
Wison,  Hilustrated 12mo, . . $2.5¢
WILSON. -Cotton Carder’s Compunion
In which s given a description of the manner of Picking, Baling,
M.uketing, Opening, and Carding Cotton; to which is added a hist of
valuable ‘Tables, Rules, and ReCelpt\ by FosTER WILSON. 12mo.
81.50
WILSON. - First Principles of Political Economy :
With Reterence to Statesmanship and the Progress of Civilization.
By Professor W, D WiLsoN, of the Cornell Univensity. A new and
evised edition, 12mo, . 81.50
WOHLER. - A Hand book of Mmeral Analys\s
By W kg, Professor of Chenustry e the University of Gattin-
Fdited by HeNky B, Nason, Professor of Chemistry in the

Rren,

Renssalaer  Polytechnic  lustitute, I‘my. New York. Tlustrated

12mo. . . £3.00
WORSSAM. - On Mechanical Saws :

From the Pransactions of the Society of Fnunceﬂ. 1869. By S. W.

Wokssan, JR. lHutrated by eighteen large plates. Svo. . $2.50
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