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o

To all whom it may concern:

be 1t known that we, EUGENE M. FISHELL
and WILLIAM R. CLYMER, citizens of the
United States, residing at Cleveland, in the

invented a certain new and useful Improve-
ment in Voltaic Cells, of which the following
is a full, clear, and exact description, refer-
ence being had to the accompanying draw-
ings. | | | S

The invention relates to improvements in
‘“ copper-oxid batteries,” so called. Such bat-
teries employ zine for the positive electrode,
iron or copper for the negative electrode,
cupric oxid for the depolarizing agent, and a

- solution of caustic soda for the exciting fluid.
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The main objects of the invention are to
provide a voltaic cell of the character speci-
fied which may be very cheaply counstructed
in such form that it may be shipped in con-

- dition to be used and in which the constitu-

ent parts are arranged to produce along-lived
cell which will give a maximum output of

B current until substantially all of its active
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- tially as shown, with a view to
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constituents are exhausted. _
results, the negative electrode is formed so

that it will also serve as the containing ves-:

sel, and it has a cover sealed to it, so that it

~will be liquid-tight for shipment. The other

parts of the cell are constructed and combined
with each other and with said vessel, substan-
| producing re-
sults above pointed out. o
- The invention may be conveniently sum-
marized as consisting of the combination of
parts provided for the purposes stated, which

~are shown in the drawings and hereinafter
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‘deseribed, as specifically pointed out in the

claims.

In the drawings, Ifigure 1 is a centrally
vertical sectional view of a voltaic cell em-
bodying the present invention. TFig. 2 is a

top plan view witha part of the cover and a
part of the splash-plate broken away and a
part of the seal above the depolarizer also
broken away. |

Referring to the parts by letters, A repre-
sents a can or containing vessel which is
preferably of cylindrical form and made of

To effect these

or a part thereof. Within the vessel is a con-
centric perforated partition B, extending
from the bottom up to within a short distance
of the top thereof. In what is regarded as
the best construetion this partition is made

of perforated tinned iron, in which case it is

soldered to the bottom of the can and forms
a substantial part of the negative electrode.
The partition B might, however, be made of
suitable metallic gauze (copper or iron) and

even of some non-metallic materials suffi--

ciently strong and porous. In the annular
space between the vessel and this porous par-
tition is placed, first, a layer of sand C; next,
a layer of finely-subdivided (granular, flaked,
or powdered) black oxid of copper D, (cupric
oxid,) which extends to within half an ineh,
more or less, of the top of the perforated par-
tition. A layer of pitch, asphalt, or other
sultable sealing compound K is placed upon
this copper oxid, filling the space around the
perforated partition to the top thereof. In
order to prevent the cupric oxid or the sand
from flowing through the perforations of the

cylinder I3, a layer ¥, of cotton cloth or other

suitable porous material, is laid next to its

outer surface, which cloth also preferably

extends beneath the partition, thereby form-
ing a-seal. When this cloth does so extend,
sald partition is soldered only at a few points
b to the bottom of the vessel, the solder in
that event passing through holes in the cloth.

The zinc electrode G is of any suitable or
ordinary form, and it is suspended byits stem
g from the cover « of the vessel. This cover
is hermetically sealed to the top of the ves-

‘sel, so that when the parts are combined, as
shown, none of the caustic-soda solution can

escape. 1hestem of the zinc electrode passes
through a hole in the cover from which, if the
cover 1s made of tinned iron, said stem is in-
sulated. 'The precise construetion shown for

sists of arubberdisk H, surrounding the stem
and filling the hole a’in the cover, two wash-

‘ers iv and 2/, of insulating material, which lie

just above and just below the cover, and nuts

| tinned iron, which serves both as the con- 5o
talning vessel and as the negative electrode
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‘effecting this insulation and suspension con- -
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g' g*, which serew onto the stem, and thereby
force the said washers against the cover.
The projecting end of the stem g also serves
as a binding-post. The other binding-post a?
is a threaded stud secured to the cover ¢ and
having a nut a° thereon.

Before the vessel is closed it is filled up to
about the level of the perforated partition
with a solution of caustic soda, after which
the cover is sealed upon the vessel, as de-
scribed. When the circuit of the deseribed
cell iselosed, a gas is generated. To provide
for its escape, the cover is provided with &
vent-hole, leading, preferably, from a recess
a*, formed in the under side of the cover.
Over this vent-hole a stud o’ is secured, hav-
ing a corresponding hole through it. In the
construction shown this stud has an external
thread on which a screw-cap a’ is fitted, and
in the cap may be placed a rubber sealing-
disk a’. The described vent-hole is sealed by
means of this disk and cap when the cell is
being shipped. When it is about to be used,
this seal is removed, but may be replaced 50

‘again close the vent for any subsequent re-

moval or handling of the cell.

Within the cell in the space between the
cover and the top of the perforated partition
is an inclined splash-plate, which is prefer-
ably made of asbestos saturated with par-
affin. The stem of the positive electrode
passes through this plate, near oneedge there-
of, which plate is clamped between the nut g’
a,nd another nut ¢g°. The opposite edge of
this splash-plate is held in place below the
described point of attachment by means of a
tongue J, secured to the vessel and bent over
the edge of said plate. This plate does not
fit the vessel in the preferred construction.
If when the cell is being handled any of the
solution splashes onto this plate, it will flow
down to its lower edge and thence flow back
into the space within the partition B. When
ogas is generated in the cell, it will flow to-
ward and around the raised edge of this plate
and thence to the recess in the cover, from
which, as before explained, it will escape
throucrh the vent-hole.

In constructmn' the cell &ubstantlally as
herein described many changes in the specific

construction described may ‘be made withous

departing from the invention as defined by
the claims. The construction deseribed is,
however, the cheapest and best _construction
now known. It is so cheap that if the zine,

the depolarizer, and caustic-soda solution are

properly proportioned when the cell is being

constructed there will be little, if any, waste

of elther all being used up at about the same

time.

The cell is so cheap that 1nstead of recharg-

‘ing with fresh material when it is exhausted

it can be thrown away and a new one substi-
tuted. Moreover, this cell is so compactly
constructed that it is only one-half the size
of other like cells of the same capacity. It
can, moreover, be conveniently shipped with-
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[ out spilling the solution or dlsauann‘mg the
This of course makes it unnecessary

parts.
for the user to handle the caustic-soda solu-

tion, and thereby subject himself to the dan-
oer of oetting some of it on his hands or

elothes

79??_;,

Having deseribed our mventwn we claim—

1. In a voltaie cell, in combma,mon, a com-
bined containing vessel and negative elec-
trode, an annulm periorated pmtltlon within
said vessel-electrode mechanically and elec-
trically connected to the bottom thereof, de-
polarizing material packed in the space be-
tween said partition and vessel- electrode, an

exciting solution in said vessel, a zine elec-

trode 1mmersed in said solution,a coversealed
to said vessel, a vent for said vessel above the
exciting solution, and means for opening and

closing said vent, substantially as specified.

2. In a voltaie cell, in combination, a com-

75

30

bined containing vessel and negative elec-

trode made of a suitable metal, a cover sealed
to said vessel but having a vent-hole, means

for opening and closing said vent-hole, a per-

Q0

forated metallic partition in said vessel me-

chanically and electrically connected to the
bottom thereof, finely-subdivided particles of
depolarizing material in the space between
said partition and vessel-electrode, an exeit-
ing solution in said vessel, a zine electrode
centrally located within said vessel and 1m-
mersed in said solution and supported but in-
sulated from said cover,substantially as spe(.n-
fied.

3. In a voltaic cell, in combination, a com-
bined containing vessel and negative elec-
trode made of a suitable metal, a cover sealed
to said vessel but having a vent-hole, means

for opening and closing said vent-hole, an an-

nular perforated metallic partition mechanie-
ally and electrically connected with the bot-
tom of said vessel, a layer of cloth covering
the outerface of said partition, a layerof sand
in the botftom of the annular space between
sald cloth and the vessel-electrode, a layer of
finely-subdivided cuprie oxid packed in said

space above said sand, and a seal insaid space

above said cupric oxid, a caustic-soda solu-
tion in said vessel-electrode, and a zine elec-
trode immersed in said solution and support-

tially as specified.

4, A cylindrical centalmnw vessel made of
a suitable metal whereby it also serves as the
negative electrode, a cylindrical perforated

metallic partition concentrically placed in

said vessel and mechanically and electrically
connected with the bottom thereof, finely-
subdivided depolarizing material packed in
the annular space between said partition and
vessel, a centrally-placed zinc electrode, and
an exciting solution of caustie soda in said
vessel, substantially as specified.
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od by but insulated from the cover, substan--
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5. In a voltaic cell, in combination, a com-

bined containing vessel and negative elec-

trode made of a suitable material, a cover
sealed thereto but having a vent-hole, means
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fffer opening and 'elo'sing said Vent'-hole,' a per-
- forated metallic partition secured to the bot-

- tom of said vessel, finely-subdivided cupric

- oxid packed in the space between said parti-

tion and vessel, an execiting solution in said |
vessel, a zine electlode 1mmersed in said so-

- lutmn havm«T a stem which is attached to but
insulated from the cover, and an inclined

| splash plate qecmed in s:zud vessel between |

the cover and top of said perfora,ted pm. tltlon, 10
substantially as specified.
_In testimony whereof we hereunto affix our
1ﬂ'natures in the presence of two witnesses.
- BEUGENE M. FISHELL.
| WILLIAM R. CLYMER.
Witnesses: . - o
- C.T. RICHMOND,
V C. ERN’ST
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