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To it. (7 it; ju?t it turtly con?en. 
Be it known that I, ELy; ERA. SPERRY, a citi 

zen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State of 
Ohio, have invented certain new and useful m 
provements in Storage-Battery Electrodes, of 
which the following is a specification. 
This invention relates to electrodes of the 

class in which a grid or support carries a body 
of active material, such as lead-oxid, and es 
ecially to the large electrodes which are used 

in central stations. 
ject to 'apid deterioration on account of the 
change in volume of the active materia which 
bends and distorts the grid or support. 
The improved electrode 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 
&ievation of one of the electrode-sections and 
the surrounding frame, and Fig. 4 is a trans 
verse vertical section of the parts shown in 

The electrode 1 consists of a framework of 
vertical and horizontal bars 2, which inter 
sect at right :gles and provide rectangular 
openings 3. The frame is preferably cast of 
antimonial lead in upper and lower half-see 
tioins, the adjacent edges of which are beveled 
and burned together or connected by lines of 
solder 4, fused into the depressions between 
the beveled edges. Within earch opening 3 is 
suspended an electrode-section 5, which 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-section are 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 tic 
pressions at each side. The electrode-Sec 
tions lay consist of any grid oi, support car 
fying active material. The Sections shown 
comprises a thin lead web 1), with marginal 
flanges 6. Spurs 11 to retain the active ma 
terial i2 are punched out of the wel). Each 
section is preferably inclosed in a cover of 
fabric. The cover shown consists of a road 
piece 13 of a pyroxylin fabric which is folded 
over the bottom edge and up the sides of the 
section and a strip 4 of pyroxylin fabrie 
which is doubly wound over the piece 3, be 
ginning and ending at the top. The free end 
14 of the strip is secured by inserting it be 
neath the piece i3. Each electrode-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 15' extend 
from the frame over each edge of the sec 
tions. The lugs are preferably located two 
thirds the distance from the top to the botton 
of the openings, and the lugs of each pair are 
out of vertical alinement to facilitate inser 
tion of the sections. 

Each of the electrode-sections being con 
nected to the frame along the middle of its 
upper edge only is free to buckle without 

This is an ini 
portant improvement over electrodes in which 
the sections are rigidly attached to the fraine 
along their entire upper edge or at two points 
on the edge at a considerable distal ice a part, 
since the expansion, contraction, atti tic 
king of sections which are thus connected in 
variably warp the entire electrode even when 
a heavy frame is employed. Furthertnore, 
the location of the retaining-lugs lis 15 is 
such that the bending of each electirode-sec 
tion produces the minimum deviation. For 
example, if any section be assumed to lend 
in a circular curve from its upper to its lower 
end the deflection of the lower edge ()f the 
lower third of the section from its true osi 
tion will be equal to the greatest deflection 
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of the upper two-thirds at its middle. 
long burned or soldered union 9 let wee; ; lie 
frame-bar and the upper edge of the secti) 
haterially strengthens both the fine and 
the section, tending to prevent transverse 
buckling of either. The length of the union, 
however, is such that the frame-bar is not unduly stretched by transverse exiansion of 
the section. 
The fabric cover of each section not only 

prevents adjacent electrodes from coming in 
contact, but serves as a cushioning means for 
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 yielding 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 oxidation. 
... I claim 

1. A storage-battery electrode, consistin 
of a frame having openings containing elec 
trode-sections, each section comprising a sup 
port carrying active material secured to said 
frame by a rigid union along the middle of 
its upper edge but free at its ends, as set forth. 

2. A storage-battery electrode, consisting 
of a frame having rectangular openings con 
taining electrode-sections, each section com 
prising a support carrying active material and 
secured to said frame by a rigid union along 
the middle of its upper edge for a distance 
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 
taining electrode-sections, each section com 
prising a support carrying active material and 
secured to said frame by a rigid union along 
the middle of its upper edge, and lateral re 
taining-lugs extending from said frame over 
said sections, as set forth. 

4. A storage-battery electrode, consisting 
of a frame having rectangular openings con 
taining electrode-sections, each section com 
prising a support carrying active material and 
secured to said frame at the middle of its up 
per edge, and lateral retaining-lugs extending 
from said frame over said sections, said lugs 
being located at about two-thirds the distance 
from the top to the bottom nf Said-openings, 

... as set forth. - 
5. A storage-battery electrode, consisting 

of a frame having rectangular openings con 
taining electrode-sections, said sections being 
secured to said frame at their upper edges 
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With sates between their side and botton 
eiges and said frame, the spaces at the sides 
being narrower than those at the bottom, and 
literal retaining - lugs extending from said 
fi'anie Over saic Sections, as set forth. 

6. A storage-battery electrode, consisting 
of a frame having rectangular openings, an 
electrode-section hung loosely in each opening, 
and means for preventing the lateral edges of 
each section from moving out-of the plane of 
said frame in either direction, as set forth. 

7. A storage-battery electrode eonsisting 
of a frame having rectangular openings, pairs 
of lateral retaining-lugs one on each side of 
said electrode, and an electrode-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 having rectangular openings, pairs 
of lateral retaining-lugs one 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 a 
pair of lugs, as set forth. 

9. 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 being thicker at 
the side than at the bottom, as set forth. 10. A storage-battery electrode, consisting 
of a frame having rectangular openings con 
taining electrode-sections, each section com 
prising a support carrying active material and 
secured to Said frame, the adjacent edges of 
said frame and support being beveled to pro 
vice depressions, and bodies of metal fused in said depressions ani serving to unite said 
frame and support, as set forth. 

11. A storage-battery selectrode, consisting 
of a frame having rectangular openings con 
taining electrode-sections, 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 
support being beveled along the middle third 
of the section to provide depressions, and 
bodies of metal fused in said depressions and 
serving to unite said frame and support, as set 
forth. 

In testimony whereof i affix my Signature in 
presence of two witnesses. w 

ELMER. A. SPERRY. 
Witnesses: 

JoHN H. SIGGERs, 
EUGENE A. BYRNES. 
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