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DIvIsION C.

To all whom it may concern: _

Be it known that I, Isaac Loulis PULVER-
MACHER, of London, England, have invented
certain new and useful Improvements in Elec-
tro-Galvanic Chains, Bands, &e.; and I do
hereby declare that the following is a full,
_ clear, and exact description thereof, reference
being had to the accompanying drawings,
making part of this specification, and to the
letters of reference marked thereon—Ilike let-
ters indicating like parts wherever they oc-
cur. :

To enable others skilled in the art to con-
struct and use my invention, I will proceed to
describe it. _

The objects of my invention are to construe
plates of copper and zine, or platinum and zine,
in sach a manner that they shall be beld aud
kept in position Ly means of ribbons, cords,
or rods, and thus establish a voltaic chain or
pile of great power in a small compass, and sn
arranged that the zine plates, when worn out,
can be replaced by new ones with facility ;
also, in the employinent of insolable salts—
such as bisulphate of mercury, or chloride of

_silver—and in apparatus for producing inter-
mittent electrical currents.

The first part of my invention is represented
in Figures 1, 2, 3, and 4 of the accompanying
drawings; and consists in forming elements,
and in combining the same into a voltaic chain
or pile, by making the copper plate A with
notches or recesses ¢ ¢ b b in its sides and
ends, and in forming the zine plates B with
correspouding projections ¢ ¢ d d to fit there-
in without touching the copper plate, the pro-
jections on the ends of both of the plates be-
ing Lent over to gripe and hold a ribbon or
tape, ¢, between them, as clearly shown in Figs.
3 and 4, to obtain thereby a mutnal fixation,
without metallic contact between the negative
and positive metal.

By attaching a number of these elements to-
gether to the same ribbon a voltaic chain or
pile of any length may be made. I solder one
end of a wire, f, shaped like a hair-pin, to the
zine plate at one corner, g, and carry it to, and
bend it over, the opposite end, between two

_ elements, and then down to the corner h of

the copper plate of the next element, and sol-
der it thereto. ’

In some cases these plates may be made of
o conieal shape; and I arrange them upon
tapes or ribbous ¢ ¢, to form a fan-shape, a '
concentric, or a_helieal battery, the narrow
ends being toward the center, as represented
in Fig. 5. Sometimes I cut the plates in such
a manner that two projections are formed at
one end ouly, as represented in Fig. 6. In
that case L turn each projection over upou it-
self, and form an eye, j, by which theymay be
strung upon an insulated cord, wire, or stewm,
4. The free end & of the plate may, or may
not, be bent over to hold its neighbor. In
some cases I forece gutta-percha tifrough per-
forations or holes in one or both of the plates
of each element, to form pins or studs, 1o keep
them apart. :

Another part of my invention consists in
threading-plates of various shapes, forming~
the elements upon cords or rods, as shown in
Fig. 7. The upper copper plates I, in some
cases, have their sides or borders m m turned
at right angles, the zinc plates being flat, and
not turned at all. The two plates of two ad-
joining elements are kept apart by a washer,
n, or insulating-threads of such a thickness

-that only a small space is left hetween the

zine and copper plates, to hold a film of excit-
ingliquid between them, to form a source or
means of exciting a current; and, in order to
form a voltaic pile, I make onthe copper plates
projections or spikes p, tapered or not, which,
when the elements are threaded upon the
cords or rods, keep the elements apart by
resting against the zine plates of the adjoin-
ing element, and hold them a sufficient dis-
tance apart, so-that no exciting-liquid will re-
main in the spaces between one element and
the other. The projections or spikes p may
be composed of portious of the plates slit and
turned up from the central part, as in Figs. 7
and 8, or from the edges.

The next part of my invention consists in-
making eircalar batteries from very thin sheets
of metal,as represented in Figs.9 and 10. The
elements are formed of washers or riigs ee of
different diameters, but each of them is of the
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same superficial active surface. Iplacea fab-
ric between the two plates forming each ele-
ment, and make the battery up to any given
size by sewing, as represented by the dots at
S /.- I attach a number of these elements to a
water-proof material, and establish contact be-
tween thedifferent elemeuts by theouter wash-
er—say, zinc—resting upon the copper of the

next element, and so.on, to the central wash--

er, which would be of copper. The washers or
rings may be sunken toward tlie center, so
that each of them is of concave form. In this
manner one rests upon the other, a fabric be-
ing luid between to insulate the Tayers, and to
form a means of attachment by sewing or oth-
erwise. In some’cases the washers are per-
forated, to facilitate the exciting-liquid pass-
ing into and between the elements with free-
dom, ’

Aunother part of my invention consists in
employing negative plates of open-worked
form, as described hereafter, so as to form con-
stant elements by means of insoluble metallie
salts, capable of electrolysis, and of depolariz-
ing action on the negative part of the element,
. such as sulphate of lead, bisulphate of mercu-

-1y, or chloride of silver. The plates may le
made in a variety of forms. In some cases [
make the elements of open-worked plates in
the form of c¢ylinders, or of wire formed into
cylinders, and into the inner cylinder of neg-
ative metal I puta plug or core of one or oth-
er of the insoluble salts before described, but
which is emveloped with a porous material, I
preveni metallic contaet between the nega-
tive and positive metals by thread wound Spi-
rally upon the wire cylinder, or by thread being
laced through holesin the cylinder, if made of
plates. .

The openings between the wires, or those
formed in the cylindrical plate, serve for the
fluid torpass through, damp.the salt; and ex-
cite the clement. .- When the core of salt has
lost -its properties it- can be pushed out and a
fresh one inserted. ’

In Fig. 11 I have shown a plate, composed
of wire-work, wound upon two uprights or
stems. This plate may be shaped into a cyl-
inder, the insulating medinm being formed of
thread wound spirally upon the wire.

If rods are used as side picees of the plates’

or elements they can Le formed with annalar
notehes near their ends, (as seen in Fig. 12,)
into which perforated end pieces may be
forced ; or pieces of conductible wire or anar-
row strip may be twisted into the notches.
After the chains are made up, it is necessary
to supply them with the exciting -liquid ; and
for this purpose the device represented in
section in Fig. 13, and in plan in Fig. 14, is
admirably adapted. In forming this device I
use a circular box or vessel, 4, of"an insulat-
ing material, and wount it upon a tray, b, so
that it may turn freely upon its stem ¢, the
outside of the vessel ¢ heing provided with a
strap or length of water-proof fabrie, d. which
has one end loose, so that it may occupy the

space between each turn of the chain as it is
wound spirally upon the vessel, the thickness
of the strap d being such that each layer or
winding of the chain is kept apart when rolled
on. I secure the loose ends of the strap and
chain by a hook or other device to hold it -
firmly thereon. I then take the flexible tube
¢, whichisin connection with thereservoirf,and
lay'it in the forks of the chain-wires, the slits
in the tube being arranged to coine directly
over the center of each element orlink; and I
cause the liquid to ran into the tube g by
pressure of the spring-plate b, acting upon the -
surface of the liquid in the box or vessel «.
The inside of the vessel may be farnished
with a flexible bag, 4, for holding the liquid,
or the vessel itself may form the reservoir.
In this case 1 prefer to use a cup-shaped
plunger to act upon the lignid. When the
top plate of the bag or the plunger has been
forced to the bottom of the reservoir, I draw
it up again by turning the key or thumb-serew

Js 80 that the pinion % acts upon the teeth of

the eentral rod g, and lifts it and the plunger.

The reservoir can be kept charged, and the
plunger retained in ‘any posion, by fitting a
pin in the key, spindle, or other part of the .
mechanism, The liguid is admitted to the
reservoir by passing through the valve [in the
plate, which opens downward. The elements
or links of the chain réceiving thus the excit-
ing-liquid will continue to act so long as the
automatic supply from the reservoir lasts, and
the consumed liquid will drop down and ae-
cumulate in the bottom of the tray. The cur-
rent will remain constant aslong as the supply
of the exciting-liguid remains uniform. Each
pole of these chain-batteries is to be connected .
to the conducting-wires, by which the elec-
tricity is to be couveyed to the place where it
has to be applied. )

Having thus described my invention, what
I claim is— . . '

1. The plates A and B, covstructed sub- .
stantially as deseribed, for forming the ele-
ments of' a galvanic electric belt or chain.

2, The combination of the plates A and B
with the ribbons or cords ¢ or 4, substantially
as shown aud described, for the formation of
a galvano-electric belt or chain. o,
- 3. Agalvano-electricapparatus, constructed
as shown in Figs. 9, 10,.11, and 12, as herein
described.

4. The apparatus herein shown and de-
cribed for charging the bands, chains, gar-
ments, or articles of dress, as set forth.

5. In combination with a galvano-electric
belt or chain, the employment of insoluble .
salts or chemicals applied thereto, substan-
tiolly as described.

ISAAC LOVUIS PULVERMACHER.
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166 Fleet Street, London.
J. 8. RoBIng, .
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