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OLEANSING. 23

inferior electroplating solutions, good results may be
arrived at if the cleansing is perfect, while the con-
verse is not so.

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

Fig. 1. Fig. 3.

Fig. 2.

These hooks had better be made of pure copper
than of brass; and, with careful workers, it is still
preferable to use glass hooks, which are cheap and
not at all corroded by the acids. Every one can make
such hooks or supports, by bending glass rods, by the
heat of a charcoal fire or of a gas-burner, in the shape

Fig. 4.

of Fig. 4, which is handy for the manipulation in
the cleansing or dipping vessels.
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24 GALVANOPLASTIC MANIPULATIONS.

Those objects which cannot be suspended or at-
tached to hooks, are put into perforated ladles of
porcelain or stoneware (Figs. 5 and 6), or, what is

Fig. 5. Fig. 6.

less economieal, but sometimes absolutely necessary,
into baskets of brass or copper wire cloth (Fig. 7)
with the number of meshes to suit.

Persons who frequently have to cleanse very small
articles, will find it advantageous to employ a basket
of platinum wire cloth, which, although expensive
in the first cost, will be found cheaper in the end, on
account of its almost unalterable nature.

Dipping in old Aqua Fortes.

If we have on hand aqua fortis (nitric acid) already
weakened by preceding dippings, we will plunge into
it the articles which have passed through the sul-











































































BRIGHT LUSTRE BY FRICTION. 49

bag is attached to the two branches, and the to and
fro motion is imparted by an excentrie.

MM. Blanzy, Poure & Co., manufacturers of me-
tallic pens at Boulogne-sur-mer, and licensed for the
use of my patent for tinning, polish their products
in square boxes with covers. These boxes rest by
means of their axles upon a movable frame, the centre
of rotation of which is near the floor, while the upper
part receives the to and fro motion from an excentric
gear. The boxes may be turned upside down when
desired.

Fig. 16.














































64 GALVANOPLASTIC MANIPULATIONS.

vase, and at the other a zine plate, unconnected. A
metallic electrode, wire, or ribbon, connects the
anode with the copper end, and a similar electrode is
bound to the zinc end and supports the cathode or
object to be electroplated.

There are numerous dispositions cui' Daniell’s bat-
tery, among which that represented by Figs. 21 and
22, The engraving is sufliciently clear to need no
other explanation, except that the copper rods with
shelves for the support of the crystals of sulphate of
copper are placed inside the porous cell, and a cylin-
drical zine plate outside.

Fig. 21. Fig. 22,

Another (Fig. 23), much in use by the electro-
gilders of watch parts and by telegraphers, i1s com-
posed of—

1. A cylindrical vase of stoneware, glass, or porce-
lain;

2. A eylinder of zinc to which is soldered or riveted
a ribbon of pure copper;

3. A porous cell of baked clay;






66 GALVANOPLASTIC MANTPULATIONS.

electroplated, and that of the other cell end, with the
soluble anode. Fig. 24 represents a battery of three
of Daniell’s elements with balloon,

Fig. o4,

This disposition of Daniell’s battery operates as
follows: The sulphate of copper contained in the
balloon is dissolved in the water around it, and as
this solution is denser than water it falls into the
porous cell through one of the notches of the ecork,
while an equal quantity of purer and lighter water
ascends through the other notch, and so on, produe-
ing a circuit of denser liquor falling by one notch,
and of lighter liquor rising by the other. A The solu-
tion of sulphate of copper is decomposed in the
porous cell; the sulphuric acid passes through the
cell by exosmose and acts upon the zine, and at the
same time, the copper becomes deposited upon the
copper ribbon connected with the zine of the former









































































90 GALVANOPLASTIC MANIPULATIONS,.

70 to 75 per cent. of the real article. These formul®

are applied to various uses.

Second Formula.

COLD BATH FOR IRON AND STEEL.

Bisulphite of soda . %
(Cyanide of potassium . :
Carbonate of soda .

Acetate of copper .
Ammonia (aqua ammonia)
Water . - .

WARM BATH.
Bisulphite of soda . - : i
Cyanide of potassium
Carbonate of soda . -
Acetate of copper .
Ammonia (aqua ammonia)
Water . . .

Third Formula.

500 grammes.

. 500 s
. 1000 i
4"15 (1]
. 350 Ak
25 litres.

200 grammes.

. T00 BE
500 -
500 o

. 300 o

. 25 litres.

HOT OR COLD BATH FOR TIN, CAST 1RON, OR LARGE PIECES OF ZINC,

Bisulphite of soda .
Cyanide of potassium
Acetate of copper .
Aqua ammonia
Water

300 grammes.

500 i

350 ik

200 .
25 litres.

Lastly, for those small articles of zinc which are
coppered in a perforated ladle, and in nearly boiling

baths:—

Cyanide of potassium
Bisulphite of soda .
Acetate of copper .
Aqua ammonia
Water

700 grammes.

100 i
450 '
150 a

20 to 25 litres.

In order to prepare these different baths, we dis-
solve in 20 litres of good water (preferably rain or
distilled water) all of the salts, except the acetate
of copper and the ammonia, which are dissolved in




COPPER DEPOSITS. 91

the remaining five litres. These two solutions are
mixed, and that of copper and ammonia, which was

Fig. 48.
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of a magnificent blue, must become entirely color-
less.*  The bath is ready to work when subjected to
the action of the electric current.

* It is well understood that, when the liquors are not colorless,

there is a deficiency of cyanide of potassium, which must be
added until entire decolorization takes place.
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GALVANOPLASTIC MANIPULATIONS.

Small articles of zine, such a hooks, nails, ete., are
disposed in a stoneware perforated ladle (Fig. 50),
at the bottom of which is attached a zine or en}:pér
wire, which is wound up around the handle, and is

Fig. 50,
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connected with the negative pole of the battery. It is
sufficient that one of the small articles touches the
wire for all of the others to be affected by the current,
since they are in contact with each other. If the
hottom of the vessel 1s metallie, and in order to pre-
vent all contact with those objects which may pass
through the holes, the ladle is made to rest upon a
porcelain or stoneware ring. A jelly pot without a
bottom will do very well.

[ have found by experience that this disposition is
preferable to metallic sieves, especially those of
copper or brass, which absorb nearly all the copper
deposited.

During the operation, the articles are often stirred
or jerked in the ladle, as we do with vegetables in













98 GALVANOPLASTIC MANIPULATIONS.

Besides the fact that the bronzing operation is
more easy and satisfactory upon brass deposits,
there is also the advantage that, if, purposely or by
constant use, the surface of the object becomes
abraded, there appears the handsome yellow color of
the underground, and the whole piece looks as if
made of the more costly alloys of copper and zine,
or copper and tin.

The preliminary and finishing operations are the
same for brass as for copper deposits. The disposi-
tion of the baths and apparatus is also similar, but
the formuls are different.

Heat is seldom employed for brass deposits, al-
though it is preferred by those who electroplate, with

Fig. 52.

this alloy, coils of iron or zinc wire. The proper
temperature varies from 55° to 60° C., and the coils
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FORMULE OF BRASS BATIS, 103

acid, it prevents deposits from containing oxides of
copper or zinc. The arsenious acid may be replaced
by the soluble arsenites of potassa, soda, or ammonia,
but then the proportion must be doubled.

The baths for electroplating in the cold are gene-
rally kept in wooden tanks lined inside with gutta-
percha, which resists their action for a long time.
The articles to be plated are snspended by copper or
brass hooks to stout rods of the same metal, all con-
nected with the last zinc of the battery (Fig. 55).

Fig. 59,

The sides of the tank are also lined with one or several
brass sheets (united together) connected with the
last carbon or copper of the same battery, the in-
tensity of which is regulated by the surface of the
articles to be electroplated.

Theoretically speaking, such a bath should be

































114 GALVANOPLASTIC MANIPULATIONS.

Fig. 56.

liquid will rise through the pipe B, while the colder
and denser one will go into the boiler through the
pipe A. A continual ecirculation is thus obtained,
which is not only satisfactory as a means of heating,
but also keeps up a constant agitation of the contents
of the bath, and mixes the impoverished lighter por-
tions with the richer and denser ones. A small
quantity of water, or even mercury, is introduced
into the upper branch of the tube 8, to prevent the
escape of the steam.

Large pieces, like cast-iron culinary vessels, are
simply cleansed and rinsed, and piled in the bath
with a few fragments of zine. It is, however, pre-
ferable to use spirals of zine, since, with less points


































PREPARATION OF GOLD BATHS FOR DIPPING. 125

The first bath is nearly deprived of gold by a pre-
vious operation, and is used for removing all excess
of acid which may remain upon the articles to be
gilded. The second bath still retains some gold, but
not enough to give a sufficiently rich and dark
gilding. The pieces passed through it absorb the
remaining gold at the same time that they begin to
receive the precious deposit, which will be finished
in thickness and shade in the third bath.

The fresh bath of to-day becomes the second of to-
morrow, and the second takes the place of the first,
and so forth.

These jets are often replaced by a kind of rose perforated burner,
inside of which the mixture of gas and air takes place. This ap-
paratus has two separate stopcocks, one connected with a small
central jet, and the other with the rose burner. When the two

Fig. 58.

cocks are opened; the gas is lighted at all the apertures, and the
baths are rapidly heated up to the point of ebullition. The cock
of the rose burner is then turned offy and the central jet is suffi-
cient to keep up the proper temperature.
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This method of operating allows of much more
gilding with a given quantity of gold, than with
one bath alone. It explains the possibility for well-
organized works, to produce a cheaper and finer gild-
ing than ean be arrived at with inferior dispositions.

The gilding is made in a few seconds, and the
finishing operations consist in rinsing in fresh water,
drying in dry and warm sawdust, and burnishing, if
desired.

A good sawdust should be free from impurities
and resin, and come from white woods, especially
from fir, poplar, and linden. That of cak and walnut
blackens the gilding ; and that of boxwood, although
often employed, is not sufficiently absorbing, and
clogs the wet pieces.

Sawdust should be neither too fine nor too coarse.
It is generally kept in a box (Fig. 59) with two par-

_ Fig. b3.

titions, and the bottom of which is of zine. This box I'
is supported upon a frame of sheet iron or brickwork, i








































































150 GALVANOPLASTIC MANIPULATIONS.

stoneware, earthenware, or porcelain; but for large
volumes of liquor we use wooden troughs lined with
gutta percha plates.

The sides of the trough support anodes of laminated
gold (Fig. 64), which dip entirely into the liquor,

and are held by small platinum wires. They are
connected with the positive pole of the battery.
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GENERAL OBSERVATIONS. 161

GENERAL OBSERVATIONS UPON HOT ELECTRO-
GILDING.

Hot, like cold, baths may be more concentrated,
that is to say, the quantity of water may be di-
minished without changing the proportions of the
salts and of the gold. But I have always found it
preferable, in practice, to use diluted solutions, which
deliver the metal in smaller quantity, in a given time,
but with a better aggregation of its molecules.

Instead of suspending the articles in a state of
immobility in the hot baths, they should, as far as
practicable, be kept in constant agitation. In this
manner there is no difference of specific gravity
among the layers of the liquor, and the gilding
possesses an uniform color.

A soluble anode of gold is rarely employed when
electro-gilding by the aid of heat; a foil or a wire of
platinum is preferred, and rightly so, since it is not
dissolved, and is more handy for regulating the in-
tensity of the current, by immersing it more or less
into the liquid. This anode allows, with the same
bath and battery, the deposit of gold with three
different shades: a pale color, with the anode dipping
but slightly ; a yellow color, when the immersion is
greater; and a red gold, if the whole anode is in the
liquor. These various shades are simply due to
different modes of aggregation of the gold molecules,
and this phenomenon is the more striking as we
operate with baths holding alloys. Thus, for instance,
in a bath of pink gold, composed of gold, copper,
and silver, we may at will, and by Imcreasing or
diminishing the length of the platinum anode in the
liquor, impart to the deposit a white, yellow, or red

11



















































178 GALVANOPLASTIC MANIPULATIONS,

plunging into the bath, are pressed against a copper
or brass rod p connected with the negative (zinc)






180 GALVANOPLASTIC MANIPULATIONS,

the wires are completely dried in a flat tube L, main-
tained at a dull red heat in the furnace L.
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DISSOLVING GOLD FROM GILT ARTICLES. 201

A few operators ungild small jewelry by a more or
less protracted immersion in the compound acids for
a bright or dead lustre; but they spoil their acids and
lose the gold.

For large objects, such as clocks, chimney orna-
ments, chandeliers, ete. (and also for smaller articles),
we operate as follows (Fig. 73):—

Concentrated sulphuric acid (66° Baumé) is put
into a glass or stoneware vessel supporting two brass

rods.
One of these rods is connected by a conducting

wire with the last carbon of a battery of two or three
Bunsen’s inverted elements, and supports by means
of hooks the objects to be ungilt, and which are en-
tirely covered by the sulphuric acid. The other rod
supports, also by means of a hook, a copper plate
facing the object, and is connected with the last zine
of the battery. The electric fluid traverses the sul-





























































































232 GALVANOPLASTIC MANIPULATIONS,

nearly the same. This condition will permit a
regular deposit of metal at both extremities of the
object. The upper ledge of the trough carries two

Fig. T

brass rods all round, which do not touch one another,
and one of which is thigher, in order that other
metallic rods, being put across, will rest upon the
higher or the lower rods, but not upon both at the
same time. Kach of these rods is connected with
one of the poles of the battery, by means of conduct-
ing wires, the points of contact of which should be
perfectly clean. The rod which supports the articles
to be silvered is connected with the negative pole
represented by zine in most batteries; and the other,
supporting the anodes, is attached to the positive
pole, which is carbon with Bunsen’s elements, copper
for Daniell’s, and platinum with Grove's cells.
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These strize are generally due to the existence of a
multitnde of small ascending and descending cur-
rents, formed by the successive displacements of
denser and lighter liquid layers. They do not take
place in liquors kept in a state of constant agitation.
The denser layers, being richer in metal, deposit it
more abundantly upon 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 silvering works,
where there is a motive power available, a small
portion of it may be used for imparting a motion to

the objects to be silvered. In this case, the frame
supporting the articles does not rest upon the trough,
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249 GALVANOPLASTIC MANIPULATIONS.

finished when the equilibrium of the beam is re-
established,

Fig. 82,

This method is not mathematically accurate, since
the articles are more bulky after than before the
silvering process (according to the Archimedian
principle: Solids plunged into a liguid lose a weight
equal to that of the volume of the displaced fluid);
nevertheless it is sufficiently exact for all practical
purposes.

We cannot too strongly advise conscientious
manufacturers to employ analogous processes, not
only for their own interests, but also with a view to
public morals.

A skilful operator will employ scales for each bath,
especially when silvering spoons and forks. The
supporting frames may be circular, in order to have
the soluble anode in the centre of the bath and at
equal distances from the articles. The central anode
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does not prevent the employment at the same time of
another anode laid on the sides of the vessel, so that
the articles receive the action of the current in front
and behind them. Lastly, there is no difficulty in so
disposing a sounding bell that it will indicate the
precise moment when the equilibrium of the scale
takes place (Fig. 83).

Fig. 83.

We see that, in this pattern, the negative elec-
tricity communicates with the articles to be silvered
through the column itself, the knives, and the beam.
The positive fluid passes through a conducting wire
isolated from the column by a glass tube. Such an
apparatus may be modified in many ways.

These dispositions will result in great exactness
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COMPOSITION OF THE APPARATUS.

Each manufacturing apparatus is composed of

(Fig. 84) :—

— 1
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1. A wooden trough lined with gutta percha,
which is perfectly impervious, and unacted upon by
the silver-bath,
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250 GALVANOPLASTIC MANIPULATIONS,

Fig. 89 represents a vertical and transverse section
of the trough, when in operation.

Fig. 89.

DISPOSITION OF THE APPARATUS.

The various parts of the apparatus being deseribed,
we now have to indieate the precautions necessary
for their disposition, upon which the exactness of the
operation depends.

The trough is set upon four bricks, one at each
corner, so that having a free circulation of air under
it the bottom will not rot, and the whole is, by the aid
of a spirit level, made perfectly horizontal.

The column is then serewed on, and made vertical
by the aid of the plumb bob., After having with-




































262 GALVANOPLASTIC MANIPULATIONS,
skin or leather attached to a wooden block, which is |
itself fixed to the bench by four protruding points of
iron. The leather is covered with English polishing
rouge (colcothar, sesquigxide of iron), in impalpa-
ble powder, or, preferably, with pure alumina obtained
by the calcination of ammonia alum in a forge fire.
Venetian tripoli, rotten-stone, tin putty, emery, or
many other hard substances in minute powder may
also be employed.

Nothing is more variable than the shapes given to
burnishing tools (Fig. 91). Some represent a lance,

Fig. 91.

a tooth, a knife; others imitate a hind’s foot, the olive,
a half sphere, a dog’s tongue, ete. ete. At all events
a considerable stock 1s necessary.

The burnishing operation is divided into two dis-
tinet parts: the first consists in roughing, and the
second in finishing. The tools are also of two kinds:
the first present quite a sharp edge, whereas the latter
have a rounded surface. An intelligent worker will
not part at any price with a good burnishing tool,
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206 GALVANOPLASTIC MANIPULATIONS.

In this manner it will be easy to suspend from this
circular framework a certain number of objects or
moulds, which will be immersed in the liquid in such a
way, as to have their faces to be covered, near and
opposite to the cell. Two small bags of hair, filled
with sulphate of copper, are attached to the upper
edge of the vessel.

We have also built, of two different sizes, a
simple apparatus for amateurs, which is very con-
venient. Fig. 95 represents one of these, which
iz easily moved about, and is not brittle. It is a

rectangular trough of gutta percha, in the centre
of which are two grooves for the passage of a
flat cell. At the two extremities, and on top, two
small compartments have been applied, which may
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the trough, and two other surfaces, back to back, in
the interval between the two rows of cells.

Fig. 96.

If, instead of nearly plane surfaces, we have to
operate upon objects in high relief, we have recourse
to the circular trough (Fig. 97), where the cells form
a circle, and the mould to be covered is in the centre.

Whatever the shape of the mould be, its position
should now and then be changed, that is to say, the
upper portions should become the lower ones, and
conversely. This is necessary, because the lower
layers of the bath give the more abundant deposits,
which is explained by the difference of specific gra-
vity of the layers more or less charged with sulphate.
Indeed, a solution may contain very little sulphate
at the surface, and be saturated with it at the bottom.
This accounts for the practice of keeping the bag






















































































































































508 GALVANOPLASTIC MANIPULATIONS.

contact, and thence stop the operation without any
exterior sign to attract the attention of the operator.

This was a great objection, sufficient to render the
whole process entirely useless. Indeed,if ina trough
holding many moulds, one point of contact were es-
tablished between the two poles (mould and skeleton ),
all the electricity of the battery would escape at that
place, and the working of the bath would stop en-
tirely.

In order to obviate this possible inconvenience,
Lenoir has devised the following process :—

All the moulds of the same bath are supported by
hooks suspended to'a metallic rod. These hooks

Fig. 107.

=]

have no contact with the metallized surfaces of the
moulds, which are connected with the negative pole
bv means of metallic wires terminated above the



























































































































































































































































































































































































































































































































