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To all whom it m,a,y COTLCETT:

Be it known that I, JOEN T. STOREY, a cltl- |

zen of the United Sbates, residing in the city

and county of Philadelphia, in. the State of
5 Pennsylvania, have invented certain newand
useful Improvements in Elements for Second-

ary Batteries, of Whlch the followmg Isa specl-
fication. :

My invention aims to prowde an element

10 for a secondary battery which shall be inex-

penswe in 1ts ﬁr&,b cost ‘hi D‘hly efﬁclent in op-

in thelr assemblawe be combmed in such com-

pact form as to exist within a very small com-
15 pass without detriment to thelr s’ﬁrenfrbh and
| durablllby -
In the aceompanymﬂ d]:&WlIlgS | show and

herein I describe a good form of a convenient

embodiment of my mveutmn the particular

20 subject-matter claimed as novel bemo‘ here-

inafter definitely speelﬁed
In the accompanying drawings,
Figure 1 is a view in side or face elew;tmn
of an element embodying my invention. =
2 Kigure 2 is a transverse section of the same
on the line 2—2-of Figure 1.’ S

Figure 3 is a fragmentmy secmon on the.

line 3 of Figure 1.

Figure 4 18 a fra,crmentary sectlon on ' the’

30 line 4: of Figure 1.

Figure 5 1s a fragmenta,ry view in pelspec-:

tive of parts of several convolutions of the coil
and of a confining bar engaged therewith.
Similar letters of referenee 1ndicate corre-
35 sponding parts. -
a is a frame, or mclosmﬂ' strueture, prefer-

“ably, as shown, of rectanﬂ‘ula,r plan, of any
preferred dimensions, the frame bars compos--
ing which are, however of the least possible
40 thickness consistent with securing the requi-
site degree of strength. The frameisstrength-

ened by the presence of corner pieces, b, which
fill the angular spaces at the j u_n_ctions of the

frame members, each corner piece consisting,
45 1n the form shown of a short corner bar, as
I term it, and a web filling the trlangula,rﬂ_

space mclosed between smd bar and the ad-
jacent frame members. Theside faces of the

corner bars are flush w1th the S1de faces of the
so frame members. |
¢ d are a pair of confining bars, preferably

each of about or Sllﬂ'htly less tha,n half the |

| thickness of the flame members sald eouﬁn- -
‘ing bars being disposed m%pectlvel3 upon the |

oppOSIte sides of the frame and each so ar- 5 5
ranged in the completed element that its ex-
'[61'101‘ face is flush with cmrespondmw mde
faces of the frame members and corner bars.
The said confining bals are, as shown in the

drawing, preferably arran ﬂfed to extend diag- 60 |
onally with respect to the frame and perpen- | '. ;

dicularly with respect to each other the ends

of the bars being located at the respectwe cor- ;'-'-'5, Co
.;:ﬁers .of.the. f].ame o

e is a coil of tape formed pr efel aTbly~of—-purew6 5 :"----f-
| lead of width substantially equal to the thick- R

ness of the frame members, the 0011 being of
such diameter and proportions as to fill the

space bounded by the fraime members and the .';j_ "
This coil, which issoarranged 70

corner pieces.
that its successive eonvolutwns or layers are

separated from each other by slight inter- "','_f.f“ff;-
| spaces, may be conveniently formed with the -
‘required interspaces by rolling together the

lead tape and a film of paper or other mate- 7 5

rial which is subsequently removed. S
" The tape, however, remains in an apProxXi-
ma,telysplra,lmranﬂ*emenb althoughltscurves o

may, in the manipulation of the coil in the

| formation of the grooves and its insertion in 80 - e

the frame, bgcome somewhat ﬂa,ttened as

illustrated.

"The coil- whe-n mounted in the frame, is

'preferablv secured in position by being en- - .
| gaged or. interlocked, so to speak, with the 85 .
confining bars, in the manner illustrated in
‘the drawings.

" This is conveniently effected
by prowdmﬂ' or constructing said coill as to-
each of its side faces with a diametrie *‘con-

fining bar” recess or groove, cut through all go

the successive eonvolutlons of the coil and
extending from rim to rim of the latter, said

recesses or grooves being so sﬂauated that
‘when the (3011 is mounted in the frame they
coincide with the confining bars and take 95

over or receive the same. |
The frame, with its conﬁmnﬂ‘ bars, is pref- |
erably formed by casting the same, as an in-

tegral whole, of suitable Tnetal or alloy. For . .. :

convenience of insertion of the lead 6011 I so mo

cast the structure that the body and one end
of the confining bar ¢,—for instance that end
at the upper right ha,nd corner in Figure 1,—

are free from the other eonﬁmnﬂ' ba,r CZ and
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the adjacent corner piece, respectively.
may, of course, be readily done by expedients
well known in the casting art.

To provide that the outer face of the free
end of the confining bar ¢ will, in the com-
pleted structare, be flush with the correspond-
ing faces of the frame bars and corner bars,
the said free end portion of the said confin-
ing bar is shaped to fit within a correspond-
ing recess in the edge of the corner bar of the
adjacent corner piece b, and the end of said
confining bar ¢ is shaped to an angle to fit
within the junction of the adjacent frame
bars, as shown in dotted lines in Figure 1.

W hen the frame structure is thus produced,
the body and free end of said confining bar ¢
may be bent upwardly and rearwardly away
from the body of the structure (without dis-
turbing its integral union with the diagonally
opposite corner portion of the frame) to allow

the placing of the coil within the inclosed

eight sided space. The coil, with its two
orooves already formed to mateh the respec-
tive confining bars, is thereupon laid in the
space within the frame, with its lower groove
taking over or receiving the confining bar .

The confining bar ¢ is then bent down into

”"posltlon within the oroove formed 1n the sec-

30

35
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ond side or face of Lhe coil, with its free end
portion within the recess in the corner bar b
and its tapered end fitting the angular corner
at the junction of the adjacent frame bars,
and said end is thereupon soldered to the
corner piece and to the frame bars. The two
confining bars are also preferably soldered
together at their junction. Also the coll is
prerferably secured by solder to the confining
barswhereverits convolutions cross said bars.
- In the element or plate thus formed are
present a coil or mass of lead tape, an inclos-
1ng structure which suarrounds said coll, and
confining bars which extend perpendicularly
to each other across the respective faces of
the coil and secure said coil and its individ-
nal convolutions securely in position, each
convolution of the coil being, as is manifest,
supported by engagement with the confining
bars, at four pointsinits circumference.
supporting frame, while thus securely re-
taining the coil in position, does nofi add to
the nhmkness of the element as a whole, the
thickness of the element being precisely ‘that
of the breadth of the lead t-ape which repre-
sents, so to speak, the acting member of the
element and there is thus no waste of space
in the battery cells by reason of lateral space
being occupied by the supporting frame, but
on the contrary, the total lateral cell space
occupled 1s precisely the same as would be
taken up by the coils alone, were no frame
necessary or employed Hence the maximum
of efficiency in the minimum of space is at-
tained.

While I prefer to bend the mass of lead
tape Into an approximately spiral form as
illustrated in the drawings and herein de-
scribed, as productive of the maximum econ-

The
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This | omy and efficiency, 1t 1s to be understood

that my invention in its broadest aspect
contemplates the bending, doubling, or fold-
ing, of the tape upon itself in non-spiral ar-
rangements to form as in the spiral arrange-
ment indicated compact masses in which the
respective edges of the tape exist in substan-
tially parallel planes.

The element may be treated and employed
in any manner usual or desirable in the em-
ployment of such devices in batteries. Ac-
tive material is to be, when desired, applied
in the spaces between the convolutions of the
tape The framemembers, corner pieces, and
confining bars may of course be made of any
selected material. I prefer to construectthem
of lead and antimony. The element is of
course to be provided with any usual lug or
ear f for the attachment of the conductor.

‘Having thus described my invention, I
claim-—

1. In a battery element, in combination, a
tape embodying openings formed in succes-
sive portions of its length, and beut upon
itself to form a flat mass the respective faces
of which are formed by the respective edges
of the bent tape, and a frame in which the
mass of tape is mounted, having a bar en-
caged in said openings, subsmmiﬂlly as set
forth.

2. In a battery element, in combination, a

Spiral or approximately spiral flat coil of tape

formed of snitable metal and embodying a se-
ries of alined openings, and an Iinclosing
frame having a bar entered in said alined
openings, substantially as set forth.

3. In a battery element, in combination, a
flat coil of tape formed of suitable metal and
having a groove or recess formed in one of
its faces, and a supporting frame having a
confining bar arranged within said groove,
substantially as set forth. -

4. In a battery element, in combination, a
tlat coil of tape formed of suitable metal, an
encompassing structure, said coil and strue-
ture being of approximatelyequal thickness,
grooves formed in the opposite faces of the
coil, and confining bars mounted in the
orooves of said coill and the respective ends
of which are secured to the encompassing
structure, the outer faces of the confining
bars being approximately flush with the side
faces of the encompassing structure and coll,
substantially as set forth.

5. In a battery element, in eombmatwn, a
frame composed of frame bars arranged in
guadrangular form, and of confining bars eX-
tending diagonally across in opposite direc-
tions, the outer faces of said confining bars
being flush with the side faces of the frame
bars, and a flat coil of tape formed of suitable
metal mounted within said frame bars and
between said confining bars, the convolutions
of said coil embodying recesses or notches
which receive said confining bars, substan-
tially as set forth.

6. In a battery element, in combination, a
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frame composed of frame bars arraﬁged in | a flat coil of tape formed of suitable metal and

quadrangular form, and of confining bars ex-
tending diagonally in opposite directions, the

outer faces of said confining bars being flush

with the side faces of the frame bars, and a
flat coil of tape formed of suitable metal
mounted within said frame bars and between
said confining bars, the convolutions of said
coil embodying recesses or notches which re-
ceive said confining bars, and the tape being
of breadth corresponding to the thickness ot

the frame bars, substantially as set forth.

7. In a battery element, in combination, a
frame having frame bars arranged in quad-
rangular form, diagonally arranged corner
bars, of thickness corresponding to that of
the frame bars, located at the junctions of
said frame bars, and diagonally arranged con-
fining bars intersecting the diagonally ar-
ranged corner bars, and a flat coil of tape of
suitable metal mounted within the frame and

‘between the confining bars and having re-

cesses or netches formed in its convolutions
which receive said confining bars, substan-
tially as set forth. | -
3. In a battery element, in combination,
quadrangularly arranged frame bars, corner
pieces formed of diagonally arranged corner

bars and triangular webs, diagonally arranged

confining bars of thicknessless than the thick-
ness of the frame bars, extending from corner
to corner of the frame on opposite sides there-
of, and a flat coil of tape of suitable metal,
mounted within the frame and between the
confining bars, substantially as set forth.

9. In & battery element, in combination, a
tape formed of suitable metal bent upon itselt
to form a flat mass the respective faces of
which, formed by the respective edges of the
bent tape, are parallel, a series of openings
formed in said tape, and a frame in which the
mass is mounted, of thickness corresponding
to the breadth of the tape, and having a bar

engaged in said openings, substantially as set.

forth. | |
10. In a battery element, in combination,

J—

a supporting frame in which said flat coil is
mounted, said frame being of thickness cor-
responding to the breadth of the tape, and.
having a confining bar mounted in said groove
and secured to said frame, the exterior face

of said bar being flush with the face of the .
55

coil and the face of the frame, substantially
as set forth. . L '

11. In a battery e_lement,"in cdmbi'ﬂ'a;tion,-

a quadrangular frame formed of frame mem-

bers of common thickness provided with a
6o |

half the thickness of the frame members and =~

extending across the central space inclosed

by said frame members, the respective exte- .

rior faces of the said confining bars being |

flush with the respective exterior faces of the

frame members, and a flat mass of bent tape,

pair of confining bars each of approximately

supported within said frame and between said
confining bars, said tape embodying recesses

or grooves which receive said bars, substan- =

tially as set forth. -

_

12. In a battery element, in combination,

=

‘havingagroove formed in one of its faces, and .

o

a quadrangular frame formed of frame mem-

bers of common thickness, a pair of confining
bars each of approximately half the thickness =
_ 75
central space inclosed by said frame members,
the exterior faces of said confining bars being
flush with the respective exterior faces of the '
frame members,—corner pieces, consisting of =
80

of the frame members and extended across the

corner bars and webs, arranged at the junc-

tions of the frame members,—and a flat mass

of bent tape, supported within said frame and

between said confining bars, said tape em-
bodying recesses or grooves which receivesald

bars, substantially as set forth.

In testimony that I claim the foregoing as
myinvention I have hereuntosigned my name
this 15th day of June, A. D. 1900, - o
| - JOHN T. STOREY.

In presence of— |
F. NORMAN DIXON,
THOS. K. LANCASTER.
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