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To all whom tt may concermn:

Be it known that we, ArLBERT C. W00D and
JAMES A. MOMULLAN, citizens of the United
States, residing at Philadelphia, in the county
of Phll@delphla and State of Pennsylvania,
haveinvented certain new and useful Improve-
mentsin Iilectrodes for Batteries, of which the
following 1s a specification, reference being
had therein to the accompanying drawings.

Ourinvention has for its object the economic
and easy formation of storage or secondary
battery plates or electrodes mto the construc-
tion of which enter thin strips of lead or lead
"lead tape.”

In the accompanying drawings, Figure 1 is
a plan view of an electrode made according to
our invention. Fig. 2 is a plan view of one
section of a mold adapted for use in the cast-
ing of the electrode shown 1n Ifig. 1, some of
the strip-holding sections of the mold being
represented as bemﬂ’ illed and others as bemﬁ'
empty. Kig. 3 is a sectional view of a com-
plete mold in which the strip-holders are in-
tegral with one mold-section, the plane of the
section being indicated by the line 3 3, Fig. 2.
Fig. 4 1s a top plan view of a strip-holder
which 1s independent of the mold. TFigo. 5 is
a vertical section of such strip-holder, taken
on the line 5 5 and represented as filled with
lead strips and supported upon amold-section.
Figs. 6 and 7 are respectively a side and an
edge view of one of the lead strips which we
have invented and employ. Fig. 8isan edge
view of a lead strip differently constructed
from that illustrated in Figs. 6 and 7.

The electrode, which is represented in its
complete form 1n Fig. 1, comprises a sufli-
ciently rigid framework of lead or other suit-
able material and a series of thin lead.strips
arranged parallel to each other and in groups
or masses separated from each other by the
cross-pileces of the frame. The masses or
groups of thin strips are preferably arranged
so that the strips of one mass are disposed at
right angles to those of the adjacent masses
for well-known reasons.

The outer rim of the frame of the electrode
1s designated @ and the intermediate cross
pieces or bars ¢'. The lead strips are repre-

hold the strips is rendered unnecessary.

| recelve nine groups.

sented by 0, being spaced apart in the usual
manner to permit the electrolyte to freely pass
through theelectrode. To facilitate the proper
and uniform spacing apart of the strips and
to render 1t easy to set them in the mold, we
have made these strips of a peculiar construec-
tion, asillustrated in Figs. 6and 7. Each end
portion of the strip is folded back upon itself,
as indicated at o', which results in doubling
the thickness of the strip at its ends. If a
number of strips thus formed be arranged on
edge and grouped or massed together, as rep-
resented in Kig. 2, they will support and prop-
erly space one another and the necessity of
employing skilled workmen to set the strips
and specially-devised molding apparatus to
- We
thus by the use of strips of a novel form and
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construction reduce the labor and expense in-

cicent to the making of the electrode, besides
being able to secure other advantages which

we will later point out.

The mold is formed of two sections Cand D,
adapted to be brought together face to face,
as represented in Fig. 3, when a casting is to
be made. ‘Kach section is formed with a cen-
tral cavity or recess of a size and contour cor-
responding with the plate to be formed and
with suitable channels ¢, through which the
fluid metal is forced into the casting-chamber.
The mold-sections C and D are formed to con-
tain the desired number of groups of strips
for the size and kind of electrode to be cast,
that shown in the drawings being adapted to
The strips may be ar-
ranged In independent strip-holders F, like
that represented in Figs. 2, 4, and 5, or one
of the mold-sections may be provided with a
number of cells or compartments arranged to
support and hold the separate groups of strips
b, as represented 1n Fig. 3. The cells or com-
partments are formed by the walls or parti-
tions ¥z which rise from the base of the mold.
The flanges or walls g are arranged along two
sides only of the cells or compar tments and the
strips are spaced between such walls or parti-
tions and parallel therewith, as indicated in
Fig. 3. We prefer to arrange the walls or
partitions of adjacent cells or compartments at
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richt angles to each other, so that the strips
of adjacent groups:shall be disposed in the
same relation relative to each other. When
the several cells or compartments of the mold
are filled with strips,there will be formed chan-
nels 4 between the several groups of strips, as

~ indicated in Fig. 2, the channel between each

IO

- portions we insure that while the main inter- |

20

adjacent group of strips being bounded upon
one side by one of the walls or partitions ¢
and on the opposite side by the ends of the
strips. -

By forming the strips & with thickened end

mediate portions of the strips are separated

from each other the exposed ends of the group

of strips are in engagement, so that when the

Auid metal is forced into the mold and follows
the channels % it cannot enter and fill the

spaces between the strips.

It is very desirable to have as intimate a

union as possible between the frame portion
of the electrode and the strips 0, and we pro-
vide means whereby during the casting oper-

~ation these parts become united to each other
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by fusion, so that the resulting product 1s 1n-
tegrally constructed, the strips being fused at
each end to a part of the frame. In order to
the more perfectly secure this result, we notch
the strips b at their ends, as indicated at 7,
these notches being preferably formed in the
thickened end portions of the strips. When
the strips thus formed are set up on edge and
parallel to each other, the registering notches

¢ form & channel communicating with the ad-

jacent channel /4, and when the fluid metal 1s
torced into the mold it fills the channel z and

fusing the contiguous portions of the ends of
the strips causes a perfect union of the frame

and strips when the casting cools.. It will
thus be seen by reference to Fig. 3 that the
frame of the electrode extends inward beyond
the ends of the strips of each group and that
the strips are united to the rib ; thus formed

by tusion.

It will be seen, particularly by reference to
Figs. 8 and 6, that the notches 7 that are formed
in the thickened end portions of the strips do
not extend entirely through the thickened
portions. It follows when a group of strips
are arranged and placed in the mold that the
thickened portions of the stripsabutand serve
both to space apart the intermediate portions
of the strips and also to close the ends of
such spaces, so that when the fluid metal for
the frame 1s forced into the mold it cannot

 enter the spaces between the strips, notwith-

60

05

standing the fact that the metal flows freely
into the grooves formed by the notches 2.

As already intimated, groups of strips may
be supported in an independent strip-holder
F, like that indicated in Figs. 2, 4, and 5.
Such strip-holders when filled are placed in a
mold-section, and when the mold is filled the
appearance will be similar to that represented
in Kig. 2.

770,140

¢’ represents the walls arranged at two of

the opposite sides of the strip-holder and ar-

ranged to hold the strips 6 in place.
~ We have shown the form of strip we prefer
to use—that is, one in which the ends are

thickened by doubling over the end portions

b’ of the strip. It will be evident, however,
that the ends of the strip may be otherwise
thickened. By increasing the number of
bends or folds, as indicated in Fig. 8, the
spaces between the strips when arranged in
the holder will be correspondingly increased.

We believe that we are the first to have
produced an electrode of the character de-
scribed—that is, having a rigid cast frame with
an outer rim and divided by cross-bars 1nto a
number of cells or compartments in which
are arranged groups or series of rolled or
otlierwise formed lead strips that are united
to the frame by fusion during the process of
casting the latter. The advantages incident
to the use of formed lead strips are well
known, and these advantages we retain and 1t
will be observed that according to our mnven-
tion each group of such strips is square and
that the strips are not only equally spaced
apart, but that the spaces between the outer-
most strips of each group and the adjacent
ribs are substantially the same as those be-
tween the strips themselves, thus entirely
avoiding the comparatively large open spaces
which have been incident to electrodes of this
character—that is, those having a rigid cast
frame and formed lead strips arranged in
cells or compartments of the frame and united
thereto in the process of casting the latter, as
such electrodes have heretofore been con-
structed. Our construction permits the
strips of adjacent groups being arranged at
richt angles to each other, as illustrated in
the drawings, with the advantages incident to
that arrangement.

Having described our invention, what we

claim, and desire to secure by Letters Patent,
15— -

1. As a new article of manufacture, the
herein-described strip for use in the manufac-
ture of electrodes for secondary batteries
formed with its end portions thickened and
notched, the notches extending from the edges
inward part way only through the said thick-
ened portions, substantially as set forth.

9. As a new article of manufacture, a thin
strip of lead having its end portions doubled
back upon themselves and notched as at ¢, the
depth of the notches from the edges inward
being less than the length of the doubled-
back portions of the strips, substantially as

‘set forth..

3. The herein-described electrode for sec-
ondary batteries,comprising a series of groups
of thin strips, a rigid frame, the frame ex-
tending inward into each group of strips be-
yond the ends thereof and being united to the

 strips at such points, and means for closing
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the ends of the spaces between the strips ar-
ranged inside of the portions of the frame
which are united to the strips, substantially as
set forth.

4. The herein-described electrode, compris-

ing a group of strips with their ends thick-

ened and In contact with each other, whereby
the intermediate portions of the strips are
spaced apart and the spaces between the strips
are closed at their ends, the thickened por-
tions of the strips having notches extending
inward part way only through them, and an
integral cast-metal frame, a portion of the
metal extending into the notches formed in

the thickened portions of the strips and thus

uniting the strips with the frame, substan-
tially as set forth.

5. The herein-described electrode for sec-
ondary batteries, comprising a rigid support-
1ng-frame ot cast metal and a series of groups
of metallic strips supported by such frame,
the strips being thickened at their ends and
arranged to el;nbrace the frame, substantially
as set forth.

6. An electrode for a secondary battery,
consisting of several series of parallel strips
of lead tape, the strips in one series extend-

3

ing in a direction at right angles to the strips
inthe nextad] jacent series, and an integral cast-
metal supporting-frame in which the said se-
ries of strips are arranged, such strips having
a width equal to the thickness of the fra,me

and the ends of the strips of each series belnfr
fused to the sald frame, substantially as set
forth.

{. The herein-described electrode for sec-
ondary batteries,comprising a series of groups
of metallic strips having their ends thickened
and notched, sald notches extending but for
a part of the distance through said thickened
portions of the strips, a supporting-frame of
cast metal having a series of cells or compart-
ments each adapted to receive a group of me-
tallic strips, the walls of said cells or com-
partments adjacent to the ends of said strips
having ribs which enter the said notchesin the
ends ot the strips, substantially as set forth.

In testimony whereof we affix our signatures
In presence of two witnesses.

ALBERT C. WOOD.
JAMES A. McMULILAN.
Witnesses:
WINFIELD S. WALKER,

- Warter H. Woob.
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