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To all whom it ma 7 COTLCOTTL:
Be it known that I, HENRY J COGSWELL,

a citizen of the Umted States, resadmo* at Hart--
ford, in the county of ZELLr-tfmd a,nd State of |

Connectmut have invented a new and useful
Stomge-Celli of which the following is a full,

clear, and exact description, wherebyany one

skilled in the art can make and use the same.

My invention relates to that class of elec-
trical apparatus known in the art as ‘‘sec-
ondary batteries” or ¢ storage-cells .77 and the
oebject of my invention is to produce a device

of this class with a high ratio of efficiency in

comparison with the weight of the cell and to

so arrange the several electl odes making up

the umt as to permit and insure an even and

more rapid action of the electrolyte than has

been done in snm]m structures of the prior
art. | |

storage-cell as a whole, in the electrodes and
their arrangement, and in the details of the
several parts and their combination, as here-
inafter described, and more pm twu]mly
pointed out in the ‘claims.

Referring to the dmwmﬂ*s, Flﬂ'me 1is a

view in mde elevation of a cell embodymo* my

~1mprovement with the incasing vessel cut in
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- of the core of one of the electwdes

35

40

section.
showing the ¢ general arrangement of the elec-
trodes., Fig. 3 isaview,on an enlarged scale,
Fig. 4
1s a view In side elevation of an electlode

showing the core with the soft lead fmmed_

about it, the upper end showing a finished
portion cut in section. Fig. disa view simi-
lar to Fig. 4, showing 4 modlﬁed form of elec-

trode made up entir ely of metal of the same
~ density. Fig. 61s a detail view in section of

one end of an electrode and a portion of the
connecting-plate, showing the method of at-

taching and insulating the electrode and

plate. Iig. 7isa detail viewin section, show-

ing the manner in which a terminal 1'3 con-
nected with an electrode.

In the accompanying drawings the. letter a
denotes a vessel adapted to hold the electro-
lyte or active liguid in which the grid & is im-
Thig grid is made up of a top plate

mersed.

To this end my mventlon consists in the

IFig. 2 is a plan view of the cell,

C and bottom chtte d between Whlch are se-
cured the eleetwdes e.

eleetrmallv connected with the upper plate c
at or near the top of the vessel a.

electrodes to properly msulate them from one
plate and connect them with the other, the

‘electrodes being of the same length, an insu-
lating-stud 7, of hard rubber or other suitable
non - conductive material, is interposed be- -

tween one end of each electr ode and the plate
of opposite polarity, the other end of the elec-
trode beingsecured directly to the other plate.

50

The electrodes e are |
preferably of the same length and of: proper
diameter to produce a battery of the required
capacity. They are arranged to extend be-
‘tween and be supported by the plates ¢ and d
‘and comprise two sets of opposite. polarity.-
One set (the negative) is in electrical connec-
tion with the plate d at or near the bottom of
the vessel, and the other set (the positive) is

55

6o

As a con-
venient means of arranging these two sets of

/0

By this construetwn the lower ends of oneset

of eleetrodes, which are located in a vertical
position in the grid, (in the present case the

| positive set,) are mlsed from the negative
plate a sufficient distance to clear any accu-

mulation of particles of material thrown off
from the electrodes in the action of the bat-
tery.
with theactive part of both sets of electrodes,
an electrical bridge would be formed between

the two,which would be extremely detrimental

to the proper action of the cell. HEach of these
studs 7 is provided with a threaded shank 7/,
adapted to engage screw-threaded sockets i in

the plate,the plates being prefel ably provided

with thickened pmtlons ¢ d’ to provide sock-

ets of sufficient length to give a firm bearing

to the studs. The 0pp051te end of the stud is
provided with a socket 7°, within which the
projectingend of the electrode fits and is held,

as shown in Fig, 6.
tach a terminal for leading of
the cell or for charging it, the end of the elec-

75

Should these particles come in contact

8o

QO

‘When itis desired to at- o
' the current of

trode is screw-threaded and made of suffi-

| cient length to project through the insulat-

1nﬂ'~bushmﬂ' To this serew-threaded end is

-secured any convenient form of binding-
| serew f01 securmﬂ' the terminal k.
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proper insulation between the terminal Zand
the plate, a washer of non-conductive mate-

rial, as k is arranged between the two.
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plates in any convenient manner;

The electrodes may be arranged on the
but the
preferred form of arrangement consists in
disposing them in rows extending across the
plate in two directions and alternating in po-
larity in both directions. Thisarrangement
1s fully illustrated in Fig. 2 of the drawings,
where each electrode is marked with its cor-
responding positive or negative symbol.

By means of the eonstructlon described
the grid as a whole is made up of only two
plates and the electrodes extending between
them, and being arranged as deserlbed the
electwlyte has a free and even circulation
about the several electrodes, producing an
even and rapid action between them.

Hach of the electrodes ¢ is made up of what
18 known in the art as ‘‘squirted” or soft
lead. Inthe preferredformthe leadis formed
about a core of harder material, as antimoni-
ous lead, as shown in Fig. 4. The core f has
at intervals along its lenwth flanges ' of suf-
ficient thmkness and 11w1d1ty to form abut-
ments, the function of which is to so divide
the strains incident to the action of the bat-

ﬁﬁﬁﬁﬁ ~.tery as to resist the tendency to warp and
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buckle and to counteract the effects of ex-
pansion and contraction of the electrode,
which, if unchecked, results in too great dis-
placement of the active material, peroxid or
spongy lead, held between the flanges of the
electrodes. About this core and closely
united to 1t 1s formed a jacket or ¢ylinder of
soft lead, as shown in the lower section of

Ifig. 4. Portions of this soft lead are then |

cut away or preferably forced out by suitable
dies, forming the disk-like flanges f* and re-
cesses 12, These recesses are then filled with
peroxid of lead for one set of electrodes and
spongy lead for the other in the usual man-
ner, and the flanges being arranged at sub-

stantially right angles to the axis of the elec-

trodes provide a means for holding the active
material in proper position.

In Fig. 5 is illustrated an electrode com-
posed entirely of squirted lead.
flanges g are provided in thesame mannerand
for the same purpose as above deseribed. To
provide abutments for taking up the strains
due to the expansion and contraction of the
electrode, it is divided as to its length into
sections of thin disk-like flanges g, and at or
near each end and between ea,ch two sections
are formed flanges ¢’ of increased thickness
and of sufﬁclent strength fto withstand any
ordinary strain.

The completed cell is simple and light in
construction, compact in form, and has 1ts
elements so constructed and arranged as to
give an extremely even and rapid aetlon ,With
httle liability to buckle or foun short cucmts
within the cell.

In this form |

[

A further advantage of theconstruction ré-
sides in arranging one set of electrodes with
their lower ends raised above and insulated
from the bottom plate which supports the
opposite set of electrodes and isclosely united
to them. Itisevident thatthisarrangement

70

permits the accumulation of a considerable -

amount of active material upon the lower
plate without danger of forming an electrical
bridge between the electrodes of opposite po-
larity. This material thrown off from the

electrodes being caught by the lower plate

becomes an active material and serves to in-
crease the capacity of the bottom plate and
itselectrodes. Inbatteriesof the priorartall
material thus thrown off from the electrodes
either becomes dead material or becomes use-
less and even a detriment, as it often forms
an electrical bridge between the electrodes of
opposite polarity.

What I ¢laim as my invention, and desire
to secure by Letters Patent, is—

1. In combination in a storage-cell, a pair
of conducting-plates of opposite polarity ar-
ranged substantially parallel to each other,
electrodes extending between the plates and
arranged in two sets of opposite polarity, a
single set of electrodes beingin electrical con-
tact with each of sald contact-plates, and
means provided at one end of the electrodes
whereby they are insulated from one of said
plates and held at a distance from the sur-
tace of the plate.

2. In combination in a storage-cell; a pair
of conducting - plates of opposite polarity,
electrodes of substantially-equal length. ex-
tending between the plates, arranged in two
sets of opposite polarity and secured as to

~one end in electrical contact with their re-

spective conducting-plates, insulating-bush:-

-ings interposed between the opposite ends
~and the plate of opposite polarity and adapi-

[ T—

ed to insulate the electrodes at one end and
hold 1t away from gsaid plate.

3. In combination in a storage-cell, a bot-
tom plate, a top plate, two sets of electrodes
with all the electrodes of one set in contact

~with one of the plates, butinsulated from the

opposite plate, an insulating-stud located be-
tween each plate and the electrodes of one

polarity, and terminals attached to an elec-

trode of each set.

4. In combination in a storage-cell, a bot-
tom plate, a top plate, electrodes arranged. in
an upright positionin the grid, each electrode
having a peripheral jacket of soft lead di-
vided into a closely-arranged series of flanges
at substantially right angles to the axis of
the electrode and eonnected at one end toone
of the plates and insulated from the other, a
stud of insulating material located at the
bottom end of each- of one set of electrodes
and raising them above the level of the bot-
tom plate to which are connected a set of
electrodes of opposite polarity, the said elec~
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~ trodes being arranged in rows in two direc-
tions and alternetmw in polarity in both
rows.

5. In combination in a stmaee eell a bot- -,
tom plate, a top plate, two eets of electrodes

with all the electrodes of one set in contact:
~with one of the plates but insulated from the

opposite plate, and means interposed between |

the bottOm plate atid one set of electrodes

whereby an electrical bridge between the two 16
 sets of electrodes is prevented. -

HENRY J. COGSVVE]LL

' Witnesses:
ARTHUR B. J ENKINS,
ERMA P COFFRIN
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