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- ot the spiral and' a post being p
supporting the spiral, the lead from the elec-.
trode preferably leading off from the center:
- of the spiral and the electrode and connec-
ructed; as herein-.
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1o all whom it may concern. - . o
DBeitknown thatI, WILLIAMJOSEPH STILL,
electrician, of the city of Toronto, .in. .the:
county of York; in the Province of Ontario,
Canada, have invented certain new and use.
ful Improvements in Storage Batteries, of
the following is a.specification. .=

- My invention relates to improvements in:
storage or secondary batteries; and the object
of the invention is to design a si |
pact, and durable form of electrode in which.

the oxid-may be held in such a manner that;
1t may be thoroughly permeated with the acid:

and yet may be capable of expansion and . con-

traction without. shedding the oxid; and it

consists, essentially, of forming the electrod es
preterably of a rectangular spiral strip, the
ox1id being placed between the convolutions

-

tions being otherwise construes
atter more particularly explained. - -

Yigure 1 is a perspective view showing two’

cells with the side and top of one broken away

to exhibit the construction of the electrodes”

and their connections. Fig. ¢ 18 an enlarged
detail of an electrode, the central: post being

intermediately broken away, as well as - the:
- spirally-formedplate, aportion of the oxid be-

1ng also removed. .

LS

dicate corresponding parts in each figure. ..
A is the central or

the major portion of its'length. - L
B is a cylindrical top formed on the post A,

and C is a slit made in the top longitudinally

with the post.

D is arectangularspiral of sheet-lead which

extends edgewise around the post from near
the top to the bottom. - The spaces between
the convolutions are filled with a continuous

‘spiral layer of oxid.

K is a strip of lead which is preferably con-

- nected near the center to the spiral and ex-

tends upwardly through-one of the grooves ¢

50 to the top of the spiral, thus forming a lead

from the electrode. o |
Fisaninsulating-plate provided with holes

“hole thereof. - .

a simple; com-:

‘tends through the. top
across the slit'C, and the-top plate (x.is made
with slots g running one way and slots ¢’ ran-
ningatright anglésthereto.” It will of course
-be understood that the center of each
g’ 1s circular, so as to receive the cylindrical

provided for

.. Hisan elastic looped band
~through the top slit C
‘the electrode through
plate }'. Pins % are passed through the
looped elastic bands, so as to hold them se-
curely around the electrode. -'

" The bands serve.to préss upon the oxid in

. - L | - -|:s1on and help contraction:
In the drawings like letters of reference in-

alor supporting post of each:
“electrode, which is made preferably rectangu-
lar and is provided with egrooves a.throughout

-] £ with wing l'eces_ses- J'; through which extend
the bottoms a”of the posts A of the electrode,
which are reduced:in diameter to fit into the

a® is a pin which is passed-throu gh.the post
A above the bottom shoulder and designed to
separate the bottom of the spiral from the
plate F. -+ -~ - - .. .7 |
. a”is a pin which passes through the post A
below the plate F . and designed to hold the

bottom of the post securely in the plate.

| - G1s the top- insulating-plate, which rests

upon square shoulders A’, formed at the bot-
tom of the eylindrical top:B. A pin a* ex-
Bl of each electrode

slot ¢

top B of the post. The pins a*, it will thus

be. seen, serve. to:hold down the top plate
-upon the shoulders A", . = . |

which is passed
and down alongside of
holes f*in the bottom

55

60

790

30

the electrode’and yet permit of areadyexpan-

_The elastic bands

Il are- passed-dowri:the two.sides of the elec-
-trode, as” described, and on each
‘electrode the bands

) adjacent
| ] nds pass down on different
sides, so that they forim a means of insulating

-the electrodés from each other in case of jar-
|-x¥ing. Theé top

_ of the band, which extends
across the top of the spiral, is on a line with

thé slots ¢ and g in_the plate G, and these

slots are longer than the width of the elec-

trode.

- As the combined electrodes with the top
and bottom plates G and F can be removed
simultaneously, being connected: together, it

1 will be seen that if any band becomes broken

it may be replaced when. out of the cell by
simply passing the bands around through the
slits and slots to the bottom :plate I without
removing any one electrode to do so.

The leads E of, we will say, the positive
electrodes are connected to the binding-post

90
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1, while the leads of the negative electrode |

are connceted to the binding-post J. 'T'he
lower portions I' and J' of the posts are cy-
lindrical and made of lead and extend throngh
the top plate IL, which is of course sealed all
around. The tops of the posts I and J are
made with a tinned stem and sphericai head.
The top plate IX rests upon the tops ot the
posts A. The negative binding-post J 18
connected to the positive binding- post I ot
the next eell by the plates L L, having arc-
shaped grooves [ [ made in them.

M is a thumb-serew by which the spherical
heads of the posts I and J are held securely
in the grooves [ [, so as te form a perfect con-
tact.

By making the heads of the binding-posts
spherical and forming a connection between
them, as described, by the plates L with
orooves I am enabled to provide for the per-
fect connection between the cells.

As it is very difficult in practice to get the
olectrodes of the same height, the benefit ot
the construction above deseribed will be read-
ily understood.

What I claim as my invention 1s—

1. In a storage battery, an electrode com-
prising a rectangular continaous hollow spiral
of flat strip sheet-lead in flexible form with
both edges freeand aninterposed hollow spiral
of active material exposed at the inside and
outside and a supporting-post for the elee-
trode extending up within the spiral and
forming a guide for the free lengthwise move-
ment of the spiral, as and for the purpose
spectiied.

9. In a storage batlery an electrode coni-
prising a rectangular hollowspiralot flat strip
sheet-lead and an interposed hollow spiral of
active material, a rectangular supporting-
post for the electrode extending up through
the spiral and longitudinal grooves in each
side of the post as and for the purpose speci-
fied. |

3. In a storage battery an clectrode com-
prising a rectangular hollow spiral of flat sirip
sheet-lead and an interposed hollow spiral ot
aclive material, a supporting-postforthe elec-
trode extending up within the spiral and a
lead from the center of the lead spiral as and
for the purpose specified. |

4. In a storage battery an electrode com-
prising arectangular hollow spiral of flatstrip
sheet-lead and an interposed hollow spiral of
active material, a rectangular supporting-
post for the electrode extending up through
the spiral, longitudinal grooves in each side

of the post and a lead from the center edge

of the spiral extending up through one ot the
orooves through the central opening of the
spiral as and for the purpose specified.

5. The combination with the rectangular
hollow spiral of flat strip sheet-lead and the

hollow spiral of active material filling the |

589,042

spaces between
tral post having a top slit and the elastic band
passing through theslit and from end toend of
the electrode, the lower end of the band being
suitably fastened, substantially as described.

6. The combination with the rectangular
electrodes formed of a flat rectangular spiral
with an interposed spiral of aetive material
and central post with eylindrical top and slits
in the tops of such posts, of the top and bot-
tom insulating-plates oppositely-formed slots
for each alternate electrode in the top plate
and circular openings in the center of such
slots to receive the eylindrical heads of the
posts and an elastic band for holding the
plates together having the top on a line with
the slots as and for the purpose specified.

7 The combination with the spirally-
formed electrodes having the reduced top and
bottom ends forming shoulders, of the top and
hottom insulating-plates into which such re-
duced ends fit as and for the purpose specified.

S The combination with the spirally-
tormed electrodes having the rednced top and
hottom ends forming shoulders, of the top and
bottom plates and the winged holes in the
bottom plate to receive the corresponding re-
duced ends as and for the purpose specified.

9 The combination with the spirally-
formed electrodes having the reduced top and
bottom ends forming shoulders, of the top and
bottom plates and the pins extending throu oh
the bottoms of the posts above the shoulder
and separating the bottoms of the electrodes
from the insulating-plates as and for the pur-
pose specified. |

10. The combination with the spirally-
formed clectrodes having the reduced top and
bottom ends forming shoulders, of the top and
hottom plates and pins extending through the
reduced ends to bind the posts of the elec-
trodes to the top and bottom plates as and
for the purpose speeified.

11. The combination with the spirally-
formed electrodes having the reduced top and
hottom ends forming shoulders, of the topand
bottom plates, slets in the same throu oh
which theleadsextend,binding-posts to which
the leads are connected, and the top secaling-
plate resting on the tops of the posts and hav-
ing openings through which the binding-posts
oxtend as and for the purpose specified.

12. In a storage battery the combination
with the electrodes and leads therefrom and
binding-posts to which the leads for each cell
are connected having stems with spherical
heads, of a pair of connecting-plates for the
cellshaving arc-shaped grooves and clamping
means for holding the spherical heads in the
orooves as and for the purpose speeified.

WILLIAM JOSEPH STILIL.
Witnesses:
B. BoYD,
II. DENNISON,
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