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 Unrrep Statss Patent Owerce.

' CHARLES W. KENNEDY, OF

. To all whom L6 oy caﬁ'c_ar’n:"
Beit known that I, CHARLES W. KENNEDY, |

10

‘my improvements. Fig. 2 is a vertical sec-

4 is a face view of one of the sheet-metal

blanks from which are made the arms of the,

blank after it has been partially formed up.
Fig. 6 is an end view of the blank at thenext |
- step in the shaping. Fig..7 shows the elec-
trode-arm finished. Figs. 8 and 9 show the

- support for modified forms of the electrode-
 In the drawings I have shown my improve-
" ments as applied to a storage or secondary
" battery cell of -a form now well known; but
a8 this present invention relates rather to the

20
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 SPECIFICATION forming part of Letters Patent No, 629,372, dated July 25, 1899.
o Application filed ﬁugust-ﬂg}_lﬂﬂblﬁ..; Se_'ri_ai No. 689,704, (No model.) o

a citizen of the United States, residing at Ruat-
ledge, in the county of Delaware and State of
Pennsylvania, haveinvented certain new and
useful Improvements in Storage Batteries, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. | ' 5 R

Figure 1 is a plan view of a storage or sec-

ondary battery cell having parts embodying
tion of a battery composed of a seriesof sev-

eral cells superimposed. Fig. 3 is a perspec-
tive of one of the electrodes detached. Iig.

olectrodes. Fig. 5 shows a top view of the

|
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“manner of constructing and arranging the.

- side walls flared upwardly and outwardly and
35

- provement.

40

‘and by preference

their bottoms arranged to rest directly one
" upon another. In thesecells are placed elec-
" ‘trodes having my present features of im- |
_ - A finished electrode isshownin
~perspective in Fig. 3. Several of the steps
Followed in the manufacture thereof are 1llus-.| 1 ider

. . ... " | the application ot heat sufficient to soften the -
Jead and cause the bars d and b to readily

trated in Figs. 4t0 9.,

I cut blanks B, Fig. 5, from sheet-lead, each
~blank having projections at b b at one end
| ROA e having a projection b at
the otherend and each-also having an upper

edge part b®. Each is bent so as to form a re-
ceptacle or inclose a chamber, the part &° be-

ing turned so as toform a bottom wall b*and

a side wallb®. The part b?is turned down to

59. form a top wall 0% One of the ends is then

30 parts of the electrodes it will be understood
. “that the cells or cups can -be of any preferred
-or well-known form. Those illustrated are

‘cupsof hard rubber, asat A, each havin g their |

l

L

port or

forming an end wall 7. (See Fig. 7.) The

seribed; and again the sheet-lead, either prior

to bending, as is described, or subsequent.
thereto, is placed in electrolytic material and
| subjected to the action of electric eurrent for
the purpose of charging it or makingit active.

Both the inner and the outer faces, in fact,

all of the exposed parts of the receptacle-

‘walls, are thus made efficient for battery pur-
poses.

Thereceptacle thus provided and still

having one end open is then filled with the

| active material or material to be made ac-

RUTLEDGE, PENNSYLVANIA, ASSIGNOR, BY
MESNE ASSIGNMENTS, TO THE ELECTRIC POWER DEVELOPMENT

closed, as by b’enai'n'g over the projécﬁion fb’,’ -

blank B before or after it is cub from the
‘sheet is provided with a large number of

small perforations C for a purpose to be de- 5 5 |

60

tive—as, for instance, the oxid of lead, or

whatever form of lead or other material it is
desired to use—this being preferably intro-
duced in a granular condition. - The recepia-
cle is charged so as to be as full as s desired,
‘care being taken to allow for expansion.

7¢

After’it has been so charged with the active -

| material it is secured to the frame or carrier =
of the electrode and forms one of the arms
‘thereof. - The frame or carrier of ‘the elee- =
‘trode which I prefer is shown detached in =
Fig. 8, it consisting of horizontal parts D D, .
with vertical parts d connecting them and
spaced a suitable distance apart.. The arms
-of the electrode, each of which as a ‘whole
‘will be now designated by B', is secured to
~one of the vertical bars d. 'Thiscan be read-
‘ily accomplished by means of the above-de-
scribed projections b, which after the blank
B has been. bent, as described, come opposite - -
to each other, as in Fig. 7, and aresodisposed
as-to readily fit against one of the said bars -
‘d, and after being placed properly relatively
to the bar they are secured by solder or by

75.  _

80'_;

adhere. - After the arms are all in pia@e;and_-- :

fastened the electrode is of the appearance .
presented in Fig. 3. 'The arms B’ all project
parallel to each other inwardly from the sup-

0 frame D d.” A conductor E is secured . -
to the carrier or frame D d, and by meansof
it ecurrent can be taken to or from the cell =
containing the electrode. :

100
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S o2l
... fore is. substantially the same thrmwh.mlt

. The electrolyte has ready access to a,nd cir-:
... culates throucr“h the mass of active mater ial-
. in the arms. B B2 -
. 30
.. velop for the active material, but also con-_'

- ... able treatment prior to bemw charged with |
the granular or other su pplemental aetl ve ma-
.temal

- The eells may be electncally connected to-

The electrede shown in I‘w 318 the P

conductor by B,

S “stitute a lar ge factor in the eleetl ie ei‘ﬁueney _'
. ofthecell,inasmuch as, unlike the perforated |
| S lead envelops heretofme employed, they are

35 preliminarily rendered highly active by suit-|

0531"':_
t'iftwe one of the couple 1llustmted in I‘ws 1
and 2. |

- The neﬂ'atwe electmde is: constructed in a}_;if
ﬁ manner. substaﬂtlally similar to that above |

= . described for making the p051t1ve though by
SR ;_fpreference it has one less arm, and fm con-
. ‘venience in deewnatmu I have indicated its |
. armsin Figs. 1 and 2 by the letter B? and its
R RRERRRY § » X

Jtsarms when the electrodes |
... are in place in the cell alternate with the |
~ armB B’ of the positive electrode, ‘they re-
RTINS ;?_:Epectlvely 13?1130' m1dway between two of the

N - .. positive arms, and in order to prevent the |
15 contacting of the negative arms with the posi--
... tive and the conqequent short—cucmtwn of
- the cellIemploy spacing and holding devwes_
. F, preferably made fr om corrugated and pers
. foratedsheet-r nbber,asshown in Tig.1.-These |

- .20 electrodes are ar mnﬂed so that. those of each
. _couple lie between. the bottom of one cell and.;_

- the bottom of the one below.
. the active material are relativ elv shallow, as |
- are also the several bodies of the electmlyte:
liquid. Thespecific ﬂ‘I’ELVIt}TOf thelatterthere- |

‘The masses of

The per f()mted walls of
these arms not only serve as a retaining-en-

:m plesenee ()f two witnesses. e
'  CHARLES W hENNEDY W

"What T elmm 13—4

1. In a storage battery ha,vmn* a series of
‘several supenmpoaed cells arr ::mfred to hold
- the entire electrolyte of the battel y ina series
1 of relatively shallow bodies one above an- R
‘other, the herein- described pair of electrodes .
1 each consisting of a series of parallel perfo-
rated sheet- lea,d tubes the tubes of one elee-
trodein terlapping wwh the tubes of the other,
| all the tubes of both electrodes being in the o
| same horizontal plane, and charwed with:
granular active material, two hor 1z0nta1 eon-
necting-bars, one for the outer ends of each
-series of - tubes the mterlappuw ends of the

‘getherin any desned Wayg u;thel m sm 1es 01 4@
‘in parallel. co . . o

55

tubes being: dlsconnected from- ea,ch @thel

substantiall y as set forth. |
In. testlmony whereof - 1 affi X my Slﬂ*natme

WVltnesses
RICHARD B. LAvANAGH
H. H. BLISS

6o

“and both the ‘electrodes of each pair bemﬂ'*-“"-;;.";”_f
adapted to be subm erged in one of the said e
shallow electrolytic masses between the bot-
| tom of one cell and the bottom ef the one be-:
“low, substantially as set forth. IR
2. Inan electrode for a :-:stmcwe ba,ttely the, R
;j-emnbmatmn of the hOllZOI]tdlly arranged =
frame-bar D having the vertical bars d, the
| perforated sheet- lead tube having the llps or 65
| flanges b D adapted to be faﬁtened to the. sald -~
bars d and having the longitudinal side, top
“and bottom walls bg b4, 0%, and the end oppo—-i}f"}' o
‘site to the bar D aaapted to receive a charge =
~of granular active’ material, and the ClGSll’lﬂ' 70;_*?;:
'-_}-eud wall b7
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