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Di1visION A.

To all whom it may concern : ]

Be it known that I, IsaAAc LoUurs PULVER-
MACHER, of Loundor, England, have invented
certain new and useful Improvements in
Electro-Galvaniec Chains, Bands, &ec.; and I
do hereby declare that the following is a full,
clear, and exact description thereof, reference
Leing had to the accompanying drawings,
making part of this specification, and to the
letters of reference marked thereon—like let-
© ters indicating like parts wherever they oc-
car, -

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

My invention consists, first, in making c¢hain
batteries, as hereafter described, so that the
zihe may be securely held, and when con-
sumed readily replaced-without detaching the
chain, or injuring the elements composing the
same. )

Each link or portion of the chain is formed
from a copper plate, as represented at Figure
1 of the accompanying drawings, one-fourth
or thereabout, marked &, being of greater
width than the other three-fourths, marked b.
‘This wider portion ¢ has a longitudinal slot,
¢, therein, so that it forms a kiud of buckle,
and the other portion has a series of narrow
slots, d, at vight angles to the slot ¢. The
narrower portion b is then bent round eylin-
drically into the form of a tube, as shown in
Tigs. 2 and 3. Lo connect thelinks thus made
in order to form a chain, the buckle « of one
link is introduced into the tube b of the next
link, as shown in Iig. 3, through the slit ¢,
which exists in this other tabe. This slit e,
except when the buckle is being introduced,
remains closed, owing to the elasticity of the
tube. Tocouvert the copper chiain thus formed
of links into a volta-electric chain, I introduce
into each copper tube b a zinc tube, £, as rep-
resented in Fig. 6, with a longitudinal slit, g,
made, as hereafter described.

To maintain perfect insulation and regular
voltaic contact, 1 make the zinc tubes as fol-
lows: L make a perforated zine plate,as shown
in Fig. 4, a little wider than the narrower por-

tion b of the copper plate, from which the cop-
per tube las been formed, and I .cover one
side with any suitable fabrie, 2, as shown in
edge view in Fig. 5, which fabri¢c extends Dbe-
youd the opposite edges of the plate f, and is
doubled and pasted or gummed down over
upon the opposite side. I then double over
these edges so that the fabric is held thereby.
I next bend the zine plate cylindrically into
the form of a tube, that side which is covered
with fabri¢ being outermost, as seen in Fig. 6.
The buckle a of the link, next adjoining that
in which the zine tube fis inserted, is made
to slide into the slit g of the zine tube,and
the slits of the copper and zinc tubes are then
brought opposite each other, or nearly so, as
seen in Fig. 6. After the zinc tube f has been .
inserted into the copper tube «, I make it
steady therein, in order to prevent false con-
tacts, by inserting a conical mandrel or-tool.
This tool expands both tubes; but the zine
tube, being non-elastie, retaiis its expanded
form when the tool is withdrawn, while the
copper tube, being elastie, presses upon and
steadies the zinec tube. The voltaic electric
chain thus formed is drawn through any dilute
acid, which penetrates throngh the slots @ of
the copper tube b, and the perforations in the
zine tube f, and by the alternate contact of
the copper buckle o of one element or link
with the bare inside zine tube fof the next
element or link, electricity is produced of a
tension proportionate to the number of links
in the c¢hain. .

In the arrangement before described, mag-
nesium may be eonveniently substituted for
zZine. .

Sometimes I dispense with the fabric b on
the zinc tube and use instead thereof thread,
as shown at ¢, Fig. 7. This thread is laced to
and through apertures in the copper tube b, .
and prevents contact of this tube and the zine
tube f, and has the additional advantage of
tacilitating the flow of the acid.

Sowmetimes, also, instead of bending ' the
copper b into the form of a tube, I bend it in
the form represented in Fig. 8, and I bend the

zine plate f into a correspouding form, as
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sliown in the same figure, one end of this plate.
being less bent in than the other, in order that

it may come flush with the edge of the copper..

To prevent the zinc f becoming detached
from the copper b, I use a piece of ebonite or
other ‘hard insulating material, of the shape
represented at j, I'ig. 9. This piece is pushed
down inside the zinec f, as shown in Fig. §,
and the enlarged ends of the piece j, by ﬁttmo
over the zinc and copper, prevent tne zinc
coming out.

A modification of the cham betme described
consists in connecting lengths of copper spi-
rals to each other by means of copper wire
bent into rectangular form, as shown in Fig.
10, in which.% & are copper spirals, connected
bya copper wire,l, bent into rectangular form.
The two 1onou' bldeb of the rectangle are
pmssed thr0u0h the spirals, and the endb of
the wire, from which the rectangle is formed,
are bent into the form of hooks, as shown, to
enable them to be attached to each other. A
zine spiral, m, Fig. 11, is introduced into each
copper spiml k, and, to prevent metallie ¢on-
tact of the copper and zine spirals, either of
them may have cotton or other thread wound
thereon. » ,

Open zine cylinders, as hereinbefore de-
scribed, nay be employed,-instead of the zine
splrals ‘When zinc and Lopper cylinders are
used in order te secure inoxidizable voltaic
contact between the zinc of one link and the
copper of the next adjoining link, I solder one
end of a thin flat copper w1re, ¢, Tig. 12,
placed inside the copper tube b, to one end of

the zinc tube f, and I solder the other end to
the opposite end of the.copper a of the next
adjoining link, as shown. Sometimes T em-
ploy two such wires between the zine tube of
every link and the copper of the link next ad-
joining, these two wires being soldered in op-

posite Ways.

There are many ways in which- the bands,
when made up, may be charged, one of which
is shown in Fig. 13, in which Y represents a
roller mounted in a trough or bowl. This

‘trough or bowl is supplied with exciting liquid,

and the band or belt is passed around and un-
der the roller Y, being thus immersed in the
liquid ; or, instead of this, the band or belt
may be dipped directly into the liquid.

Harvi ing thus described my invention, what
I claim is—

1. A galvano-electric chain or band, con:
structed and operating substantially as herem
deqenhed

. The combination of the slotted plates o
and the plates f with the insulating fabric or
threads, all arranged to operate substantially
as shown and d(,scnbed

3. The eylinder Y, mounted in the trough,
substantially as descrlbed for charging the
bands or chains, as set forth. :

ISAAC LOUIS PULVERMACHER.

Witnesses:
E. N. DANIEL,
166 Fleet ;S’trect London.
J. 8. RoBIns,
2 Waterloo Place, Pall Mall, London.




