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To ell welvomy 7t ey concern:

Beit known that I, ELuMEr-A. bl’LRPY aciti-
zen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, haveinvented certain new and useful im-
provements in Storage-Battery Electrodes, of
which the following is a speeification.

This invention relates to electrodes of the
class in which.a grid or support cavries a body
of active material, such as lead-oxid, and es-
pecially to the large electrodes wlnch are used
in central stations.
ject to mpld deterioration on account of the
change in volume of the active material which
bends and distorts the grid or support.

The improved eleétrode consists of a frame
having rectangular openings containing sepa-
rate electrode-sections, each of which is se-
cured ‘to the frame at its upper edge only,
leaving spaces between its side and.bottom
edges and the frame. Each section is prefer-
ably inclosed in an envelop of a pyroxylin
fabric and is retained in the frame-opening
by lugs which extend from the frame.

Referring to the accompanying drawings,
Figure 1 is a side elevation of the electrode.
Fig. 2 is a transverse vertical section of the
electrode-frame. Fig. 3 is an enlarged side
slevation of one of the electrode-sections and
the surrounding frame, and Fig. 4 is a trans-
verse vertical section of the parts shown in
Kig. 3.

The electrode 1 consists of ‘i frameworlk of
vertical and horizontal bars-2, which inter-
sect at right - ugles and ])1‘0\'1&9 rectangular
openings 3. The. frame is preferably cast of
antimonial: lead in upper and lower half-sec-
tiohs, the adjacent edges of which are beveled
and burned together or connected by lines of
solder 4, fused into the depressions betw ecn
the beveled edges.  Within eazh opening 3 is
suspended an electrode-section 5, whicli is se-
cured to the -frame at its upper edge only.
The adjacent edges of the frame-bar 2 and the
upper edge 6 of the electrode-sectionare bev-
eled at their middle for a distance equal to
one-third the length of the section to provide
recesses 7 8. The section is secured to the

Such electrodes are sub-.

‘| bending the frame-bars 2.

frame by bodies of solder 9, fused into the dc

pressions at each side. The clectrode-sec-
tions may cousist of any grid 0;, support car-

rving active ‘material. The sections shown
comprises a thin lead web 10, with marginal
flanges 6. Spurs 11 to retain the active ma-
terial 12 are punched ount of the web. Each
section is preferably inclosed in a cover of
fabric. The cover shown corisists of a broad
piece 13 of a pyroxylin fabric which is folded

“over the bottom edge and up the sides of the

section and a strip 14 of pyroxylin fabrie
which is doubly wound over the piece 13, be-
ginning and endm«r atthe top. The free end
14/ of the strip is secured by inserting it be-
neath the piece.13. Hach elecvrode-section,
with its cover, is narrower and shorter than
the rectangular opening in which it hangs, so
that narrow spaces are left between its side
edges and the frame and a somewhat wider
space between its bottom edge and the frame.
Pairs of lateral retaining-lugs 15 13" extend
#rom the frame over each edge of the sec-
tions. The lugs are preferably located two-
thirds the distance from the top to the bottom
of the openings, and the lugs of each pair are
out of vertical alinement to facilitate inser-
tion of the sections.

" Fach of the electrode-sections-being con-
nected  to the -frame along the middle of its
upper edge only is free to buckle without
This 1s an im-
portant improvement over electrodes in which
the sections are rigidly attached to the frame
along their entirve upper edge orat two points
on the edge at a considerable distance apart,
sinee the expansion, contraction, and bue-
kling of sections which are thus connected in-
variably warp the entire electrode even when
a heavy frame is employed. Furthermore,
the location of the retaining-lugs 15 .13 is
such that the bending of each electrode-sec-
tion produces the minimum- deviation. ¥or
e\dmple, if any section be assumed to bend
in acircular curve from its upper to its {ower
end the deflection of the lower edge of the
lower third of the section from its true posi-
tion will be equal to the greatest detlection
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of the upper two-thirds at its middle.  The
long burned or soldered union 9 between the
frame-bar and the uppm edge of the section
materially strengthens both the frame and
the section, tendmo to prevent transverse
buckling of either. “The length of the union,

however, is sueh that the frame-bur is not
unduly stretched by transverse e

expansion of
the section. '

"The fabric cover of each section not only
prevents adjacent electrodes from coming in
contact, but serves as a cushioning means 1‘01’
the section as it becomes expanded by -use.
As the section expands, the fabric at the side
edges. begins to bear against the adjacent

frame-bars; but as there are several thick-
nesses of fabric along these edges the pres-

sure on the frame-bars is a y 1eldmg one.
This cushioning action is important in port-
able batteries and permits the use of a lighter
frame and one containing a higher percentage
of antimony, and which is ‘therefore brittle,
although more resistant to oxxdatmn

. T claim—

~1. A storage-battery electrodg, con51st1ng
‘of a frame hav ng openmﬂs containing elec-

trode-sectxons, each section comprising a sup--

port carrying active material secured to.said
frame by a rigid union along the middle of
l’cs upper edge but free atits ends, as set forth.
.- A storage-battery electrode consmtmg
of a frame havmg rectangular cpenings con-
taining electrode- sﬁctions, each section com-
prising a support carrying active material and
secured to said frame by a rigid union along
the middle of its upper ed'fe for a dlstance
equal to about one-third the length of said
edge as set forth.
3. A storage-battery electrode, consisting
‘of ‘a frame having rectangular openings. con-

»tammg electrode-sections, each section com-

prising a support carrying active material and
secured to said frame bV 4 rigid union along
the middle of its upper edge, “and lateral re-
taining- ]ugs extending from said frame over
sald sections, as set forth.

"~ 4, A storage-battery electrode, consisting
of a frame having reetangular openings con-
taining eleetrode-sections, -each section com-
prisinga support carrying active material and
secured to said frame at the middle of its up-
per edge, andlateral retaining-lugs extending
from said frame over said sections, said luos
being located at about two-thirds the distance
from the top to the bottom of said-openings,

‘as set-forth.

5. A. storage-battery electrode, consisung

of a frame havmg rectangular openings con-

taining electrode-sections, said sections being
secured to said frame at_their upper edges

781,795

between their side and hottom
vid frame, the spaces at the sides

w lth Spaces

(‘HUCD ana ¢

--)mn«: narrower t]mn tmm‘ af the metom, and

lwteral retaining - lugs extending {from said
frumie over mml sectlons, as set tm th.

6. A storage-battery clectrode, consisting
of a frame havmu rectangular openings, an
electrode-section hunu ]oowlv ineachopening
and means for preventing the lateral edges ot

each section from moving out-ot the pldne of
said frame in either dlrecmon as set forth.
7. A storage-battery electrode eonsisting
of a frame having rectangular openings, pairs
of lateral ret‘nnmmluws one on each side of
said electrode, and an ele(‘trode section hung
loosely in each opening and held at each lat-
eral edge by a pair of lugs, as set forth.

8. A storage-battery electrode, consisting
of a frame havi ing rectangular openings, pairs
of lateral retammg—l_u,qs oné on each side of
said electrode, the lugs of each pair being ver-
tically out of alinement, and an electrode-sec-
tion secured in each opening and held by
palr of lugs, as set forth.

A storage-battery electrode, consisting
of a frame having rectangular openings, an
electrode-section in each opening and secured
to said frame at its upper edge, with spaces
between its side and bottom edges and said
frame, the side spaces being narrower than
the bottom space, and cushioning means in said
spaces, the cushioning means beihg thicker at
the side than at the bottom as set forth.

10. A storage-battery electrode, consmtmg
of a frame hdvmo rectangular openings - con-
taining electrode sections, each-section com-
prising a support carrying active material and

. secured to said frame, the adjacent edges of

fuu frame and s oupporb being beveled to pro-
vide depressions, an.! bodies of metal fused in
said depressions and serving to unite_said
frame and support, as'set forth, -

11, A storage-batter veleetrode, consisting
of a frame having rectangular openings con-
taining eler‘trode sectlons, each section com-
prising a support carrying active material and
secured to said frame at the middle of its up-
per edge, the adjacent edges of said frame and
su pport bem«r beveled along the middle shird
of the section to provide depressions, and
bodies of metal fused in said depressions and
serving to unite ca,ld trame and support as set
forth.

In testimony whereot 1 affix my. sw. nature in
presence of two witnesses.

ELMER' A. ﬁB@RRY. ’
Witnesses: '
" Joux H. Sicesrs,
BEueene A. Byrses.
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