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UNITED STATES P ATEN’I‘ OFFICH.

.. TTHOMAS A. EDISON, OF LLEWELLYN PARE, WEST ORANGE, NEW JERSRY; ASSIGNORTG

' NEW JERSEY PATENT GOMPANY, OF WEST ORANGE, NEW FERSEY,

OF NEW' JERSEY.

1,207,382, -

Application filed May 24,1610, * Serial No. 563,043.

" Toall whom it may concern:

Be it knovwn that-I, Tromas A. Epison, -

a citizen 1pf the United States, and a Tesi-
- dent of L

" 5 Jersey, have invented certain new and use--
_ful Tmprovements in Primary Batteries; of -

_~which the following'is & description.’
. My invention relates ‘to improvements in
~ voltaic or” primary batteries,. and my -ob-

10 ject i’ to imiprove the construction. of -
sueh batteriés both mechanically and elec--
trically, to render practical a “raultiple-

* plate” construction, and particularly to pro-

vide a negative electrode plate of novel-con-

16 struction, in which a compressed depolar-

izing ‘mass is inclosed -within-a ‘perforated

metallic_container, which'1s o constructed
as to be practically non-deformable, the

" eladtrods thiis produced being of great me--
/ 1 : fﬁcxency. T
. Tt hids been customary o~ form’negative.

2 chani¢al strength and electrical' ¢

- elédtrodes by miolding plates of copper oxid

_or’ other depolarizing  agent.and -a binding.:

_ “mateérial.” My improved. negative electrode -
25 hag'a number of advantages, both mechani-
" “cal‘and electrical, ¢ver' this construction, as.
Among !
. to maintain its: shape. and

all conditions. y

will be hereinafter  pointed 'out.
" these may here be mentioned greater relia-
bility. - When s molded plate of copper-oxid

30 is ‘uised. the latter must be coated with a .

“thin film' of mictallic copper, and if this be-

“gomnes " oxidized. or tarmished, the. current .

“prodiced by the battery will be very weal.
-P¢ overcome this it has been necessary to
. 35 short-circuit the cell ‘and-thus convert some
of the copper oxid upon-the surface of the

" plate into metallic copper.-’ My- invention .

does atvay with® this ‘fecessity, since the
" perforated 'metallic-containgr.in which. the
19 “depolarizing material is: tiglitly packed un-

* “der pressure and agglomerated n Sitw per-.

! forms ina Positive and veliable manner the

function which-was performed by the cop-.
o per-surface upon the molded oxid plate,.
15 briggitig” the copper. oxid throughout the .
i " container into-.goed metallic contact with

~the connecting support. - - Furthermore, my
improved cell. is -superior-to ‘one in which
the negative electrode consists of a metallic
“perforated eontainer Wi

tie latter

. 'PRIMARY BATTERY.

Speci_ﬁcatiun af _Lettéi‘s_ Patent.

ot the 1 1 - my. construction; the:
gwellyn Park, West: Orange, New"

less thickness than i§' practicall;
“with the molded: plate; mikingpraeti

“result 1s. attainable: becauge::

possibie to. provide a igreute
face for the. same weight: 6f
‘material .than wag podsibleun

-elements in the batter cond
‘may provide - a plurality
fegative elements in a.cell: My improved -
. negative element is preferably given,gre;

. 1

“so compressed within, th
‘the same, and in the d
particularly claimed. .,

- vertical section and ]'):,siixfi;_l':

‘Fig. 2 illistrates o sids
“sarme, parts being bidke

a loosely packed

ki

JORPOR ATION .

erate ciliciensly, and-’

electrical contact hetw

such pressure that this trouble obvinted. ',
*“Another, and one oftthie chidf:a@vantages 60
of my improved constimetion; i

LOVEC uetion; s that-thereby -
the negative plate cahibe oria much ;i

eally: <Th:
_ i : #the great -
mechanical strength.of:the-improved: plate. -
with its metallic: confainér; dnd: At

the “multiple plate” design

practice, without increasing: :
amount ‘of space occupied- by, the n

. positive;’an

surface and . strengthene
container with corrugations. or .
desired manner, the depolarizing

good contact therew:

‘With the objects ah
my invention resides ]
ative plate as a new
ture, in an - effective p

struction hereinafte

Referring now to t} oS,
part of this specification; and ‘il
preferred forms of conistruction”em
my invention, Figure'l illustrat

and

side

a plurality of positiv,
suspended from the

the construction; Fig, 8'illubtrates
of 4 negative element’as on line 8—3in Fig.
2: Fig. 4 is a similar Section:of :a‘egative!

element ‘showing a sligh odified: ‘con--
st on;“Fig. 5 illustitite @ i

2 négalive element “dorrngited:
from” that shown ‘in? o
‘levation tof

inga modified £ot
Jand ‘Fig: 7 1s avpe
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portion of the strudture llustrated in Figs.
1 and 2 svith the battery jar cover removed.
_ Referring to the drawings, the battery in
its preferred form consists of positive ele-
ments L of zinc, and negative elements 2
which will be described. As is shown in
Fig. 8, the negative element 2 consists of 4
compressed mass of depolarizing material,
preferably copper oxid, 3, incased in a per-
forated metallic container 4 and suriounded

by a metallic frame 5 which rests in contact -

‘with the edges of the electrode. ,
The shell or container 4 of electrode 2

-Gonsists of two members 6 and 7, the member

6 comprising a flat top or side portion 8 and
turned-over edges 9 and 10, while member
7 comprises a Hat side or bottom 11 having
turned-up edges 12 and 13. As stated, the
top-and bottorm 8 and 11 of members 6 and
7 are flat, the corrugated form shown in
Figs. 8 and 4 being the result-of a subse-
quent: operation. Members 6 and 7 fit .one

within the other, turned-up edges 12 and-13.
of member 7.fitting within turned down:

edges 9 and-10 of member 6. :
In forming the electrode 2, a member as T

isplaced within the corresponding member as:

6, the edges as-9 and 12 at one end being,
however, not turned-in. The box-like recep-
tacle thus formed. is placed within a former
or mold formed to receive the same, the open
end of the container being uppermost. De-
polarizing ‘mateiial,: preferably oxid of
copper in granular form, is then dumped
into the container:through the open upper
end in uniform sm#ll increments, the copper

oxid being, after each increment is added,

tamped down by a plunger exerting a very
considerable pressure‘upon-the limited area
of the copper oxid in the container. A con-
siderable pressire is obtained in this or any
other suitable manner, the copper oxid being

uniformly packed ivithin the container,

which latter is prevented’from bulging or
becoming deformed during the filling by the
former or mold in which it is held.” * -~
. When the. container has been uniformly
packed  with copper oxid, the dpen end of
the container is closed by bending the edge
of meraber 7 within the edge of member 6,
and the loaded container is then fitted into a

_metallic frame such as the wire 5 shown in

"Figs. 2 and 8. At the central portion of the
“upper edge of the loaded container a

on

[=]

metallic . bridging member 33 is provided
which is preferably channel shaped in' sec-

“tion with its flariges extending downwardly:

The wire 5 is provided with upturned
spaced-apart ends ‘21, 21, which extend
through holes in the bridging member 33
near its ends. The ends of the bridging
member embrace portions of the wire 5 ad-
jacent the uipturned ends 21, 21.> The bridg-
ing member 83 serves to prevent spreading

65 of the spaced portions of the wire 5. The

1,207,882

plate is then placed within a corrugﬂtin!
die, and subjected to great pressuve, pret-
erably hydraulic, whereby the container and
inclosed copper oxid are compressed, the
container being corrugated or bent by the
préss in any suitable manner as-shown for
example in Figs. 8 and 4. The metal frame
b encircling the edges of the electrode being
held in the die against movement, the com-

-pression of the electrodé results in fore-

g the material of the container somewhat
around the inner edge of frame 5 as shown,
flanges 9, 10, 12, 13 of the upper and lower
members of the container being thereby
curved avound frame 5 and secured.in lock-
ing engagement thereby. The corrugations
or ribs formed upon the container by the
press have the effect of stiffening and
strengthening the same and rendering it
practically non-deformable. The mass of
copper oxid within the container takes, of
course, the same conformation as the con-
tainer within which it is closely compressed.
" If desired, in place of the wire frame 5
surrounding the electrode, a turned-up
metal piece 5/, as shown in Fig. 4, can be
used. The container may be corrugated by
the action of the hydraulic press in parallel
corrugations or ribs as shown in Figs. 2 and
3, or in any desired manner, as, for example,

“in concentric and radial lines as indicated

in Fig. 5. When the electrode las been
formed as described, I prefer to immerse
the same in a solution of any suitable bind-
ing agent for the copper oxid, as for ex-
ample, a sclution of caustic soda. After the
plate has been immersed for a sufficient time
in the solution it is removed and dried at
moderate heat. The electrode is then ready
to be mounted in position in the battery.
It is to be.noted that in my improved elec-
trode the depolarizing mass is agglomerated
#n situ in its container. -

My improved cell may be set np in the
manner indicated in Figs. 1 and 2. An in-
sulator 14 of any suitable material, as porce-
lain, is employed, the positive or zinc ele-
ments 1 being suspended below the same by
connectors 15, preferably formed of amal-

- gamated copper, or ivon plated with copper

and amalgamatedy; through holes in the
upper ends of which passes a conducting
bolt 16 which is mounted horizontally in the
upper portion of insulator 14. If a plurality
of elements is used, insulator 14 may be
split as shown in the drawings, connectors
13 of the zinc or positive elements then be-
ing placed in grooves on the outer edges of
the 1nsulator as shown at 17 and 18, and
between the contacting faces of the two por-
tions of the split insulator, as shown at 19.
A conducting member 20 is'placed upon the
upper surface of insulator 14" and to *his
negative elements 2 are connected, the ends
21, 21 of frame 5 surrounding each negative
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. e
Vlded’WIth splew threaded-ends upontw II;Jch
nuts 22 muys besserewed ‘down! -
«; “are:screwed -doWr sotasto clamprthe Feula-
5 tor 14 between: the’ donducting imembier 20
4, and-the' bridgingurheniber 83 - “The nds 21
of frame b are p:
' 28123 vupon opposite” faces of - insulator 14,
frame metiibers: 21 of 'negative elements 2
5 being: smi‘ted upon the tront and " back
'~. msuhtox : shown in the drawings, wh]le
( pomtwe'elements 1 a‘re lo-

pla pon the top of mbulator 14:
““and aré’climped ‘securely in place by nuts
SEhe Y ien being mounted i the
Tdover 9 } battery jar by me.mq of a
, tﬂreaded ¥

this result may be attained by
“othier means, ‘as by fording the tops of nuts
info ﬁrm -contact Wlth\the under side

the posmve binding post

ereby . through ‘conducting
re 27 1s secured to bolt 16
3'55-upon which. posmve plates 1 are hung, and
- . extends, through, the cover 24 of the battery

Jar. to. égative pole of the battery.
jon. holt 18 are screwed. tightly
ther. the, spht msulator and se-
rmly together. If desired,
-mounted upon_ bolt 16 on

de.of connectors 15 of zinc plates 1

wwe., good, - contact between - the zine
nd bolt_-lG The battery jar may

;solution, and the élements

5 is shown-a-seven- plate cell 111us—
an;of support whlch may be

ite-15 used, as shown.in Fig.
~1-ace of:the. wire. irzame 5

oy 55 A
“ipesthinfer: than;
suspended by

60 in connection with. Fi
elements 2 are:sappor
thin flat metallic plates 21’ which are se-
. cured at their lower ends to or are integral

with frame members 5° of the negative ele-

. 5 ments:.

1 207 382
-'spht msulators 14: and abovelthe Mtter arg

~bent horizontallyacrbss:the: top ‘of the in-
The:nuis 22 -

ferably placed i grooves’

26 are placed upon screw

nee negative. piates 2 are.

‘plate;cell it is trebled, in comparlsori Wlth
. three-plate cell hwmg pos1t1\ ¢ and neg

ith a suitable electrolyte,

wered thelem, cover 24 restmo upon the .

flanged frame 5’ surrounding

shown 1n.i
@8, Asshiown-in Fig. 6, the zinc or.posi-:
tive plates 1, of which the outside ofies mey ..
the iritermediate onss, are..
fedtors: 15 from bolt 16 .
svhitch?is moufited: Horizontally through in:
sulators 14 in the same manner as. descubedf':
nd 2 Negative:
nd connected by -

v_that the conne«,tlonc; ‘betsween the electr odes
.;and the outside ‘circuit. are made inside’ the

Plates ‘)1' are clamped between ‘the

stilafors and into‘econtact with' each: other, as

~shown at 28,29 und 30:: Horizotital portions
-+ 98528 and 30 of conductmg Platesi2l’ are 4
.p10V1ded withea! glet or holetherethivough

through which a bolt 25'may be passed and .
adjusted by nitts 26 above the cover 2% of

- the battery jar and héad 31 below horizon-
“tal members 28,29 and 80, cover 24 prefer-
" ably being prov1ded on 1ts under side- with

75

lugs 82, 32, pressing upor the upper sur-
face of mernber 28, whereby members 28,

.29 and 80 are forced into firm- electucml con-

tact with each otber. © - 30
A cell. contammg ong or more negatlve
electrodes forimed in the manner described .

‘acts, as has beern stated, with gredter reliabil-
ity than a céll in “which the’ oxids are of
n the molded type,
. of greater umformlty, since 'the oxid-in-
iTee or othel sulthble nm- -
d integral Tugs 20’ which"
rm contact *mth ‘the under’
vér 24 by screw 2510 Lold the
dly in position with relation to:

‘It.also has the advantage 85
dogmtr colitainers, being machme loaded,
run very uniform in weight and dimensions
and ‘therefore have pr aetmally identical
electrical characteristics. By using.a mul- g0
tiple-plate, moreover, I am enabled to’ real- :

“ige a much higher capacity in'a given size

of cell than his heretofore been practlcable

At constant temperature the capacity of a
given volume of the electrolyte; that is, the .95
quantity of zinc which it will dlssohe de- -

‘pends upon the current rate per square inch

of active zine, or, positive electrode, surface.

By my invention I am enabled to’ constmct
five-plate and" seven-plate cells occupying no

100
mlore space than the former three-plate cells
contmmnff one molded oxid platL and two,
Zine plates In the five-plate cell the ac-
tive zine surche is doubled and i he'

105

tive. plates of the same dimensions, respec-
tively.  Furthermore, with thie same spacing

- of plates the internal resistance of the five-

plite cell would be_ about one-half; and of
the seven-plite cell, one third that of the
three-plate cell mentloned by. my construc-
tion, .however, the dlstance between - plates -
may be made considerably less than it is in
the presént three-plate cell, with consequent
further decrense in internal resistance.  Also,

110

115

Jbecause of the decreased internal. resistance,
-the working voltage of the. Smultiple-plate”

cells will . be -much higher than in. the old
cells; at the. same, chcch‘troe rate, or ‘the cells
can. be. dischmged at a. hwher ‘rate 'while
maintaining a voltage. at least ‘lS hlrrh as

120

-under the: gld practlce

. Another advantage. of, my constructmn is o5
1 .

jar above the level of the electlolyte, The

: }evel to which the electrolyte is filled in the

jar is below the bolt 16, which result is made
possible by the use of the amalgamated cop- 130
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per connectors 15 for the zinc platés. 1,
which conrectors are secured to bolt 16
mounted in the upper part of insulators 14.
Where these connections are made - below
the surface of the electrolyte, electrolytic ac-
tion tends to take place between the zine and
the copper or iron of the connections.

It may also be noted that in my improved
construction the oxid plate is practically in-
tegral with its.support and thereby the pos-
sibility of bad contact between the plate
and support_is prevented, The plates may
be spaced close together without danger of
short circuit, because of the rigid support
furnished in"the improved construction.

Having now described my invention, what
I claim and desire to protect by Letters
Patent is as follows:

1. Asa new article of manufacture, a neg-
ative electrode plate for. primary batteries

comprising a perforated metallic container-

having a mass of copper oxid agglomerated
in-situ therein and in intimate contact with
the walls thereof, substantially as described.

2. As a new article of manufacture, a neg-
ative clectrode for primary batteries com-
prising a perforated metallic container hav-
irig n intimate contact with the walls there-
of"and agglomerated #n sifw therein a.dried
mass of copper oxid and binding material,
substantially as described. ‘ )

3. Asa nevw article of manufacture, a neg-
ative electrode for primary batteries, com-
prising a flat perforated metallic container
of substantially vectangular cross section

. and with corrugated walls, having tightly

40

packed therein under pressure and in inti-
mate contact with the walls thereof a dried
mass of copper oxid and binding material
agglomerated ¢n sitw in said container, sub-
stantiglly as deseribed,

4. Ir a primary battery, the combination

. of a battery jar cover, an insulator, a con-

- 60

ducting inember supported from the cover
below the same and mounted above the in-
sulator, supporting means for said conduct-

-ing member, an electrode plate below the in-
sulator, a etallic frame surrounding said

Plate and having end portions engaging op-
posite sides of said insulator, connected di-
rectly to said condicting member and ‘sus-
pending said electrode plate therefromi; a
second electrode of opposite polarity to said

. first named electrode, and a conducting

60

member supported by said insulator to which
said electrode is-connected and. from which
it is suspended, substantitlly as deseribed.
3. In a primary battety, the combination
of a plurality of positive electrode plates,
conducting connectors extending upwardly
therefrom, a conducting rod upon which the
upper ends of said connectors are removably
secured, a negative electrode plate, means

1,207,382

insulating said plates of opposite polarity
from each other, a battery jar cover, and
meaxis for suspending said plates from said

. cover, including a member having upturned

lugs’ in enpagement with the under side
thereof, substantially'as described,

6. In a primary battery, a battery jar
cover, a conducting member supported from
said cover below the same, a plurality. of
negative electrode plates; each having up-
wardly extended spaced apart frame por-
tiohs “secured directly to- said conducting
mémber and supported theretty, an insulator
supported above each of said negative elec-
trode plates below and in engagement with
said conducting member and between and in

engagement with said upwardly extended

frame portions, and a plurality of positive
electrode plates supported from said insula-
tors, substantially as described. o
7. The process of forming an electrode
plate for primary batteries, which consists in
loading  and compressing in a perforated
metallic container a nass of copper oxid,

then impregnating the compressed mass with

binding material, and finally drying the
same, whereby the material within said con-

tainer is agglomerated 4n sétw therein and in -

intimate contact with the walls thereof sub-
stantially as described. .

8. The process of forming an electrode
plate for primary batteries, which consists
in Introducing and tamping a mass _of cop-
per oxid in a flat perforated metallic con-
tainer while preventing deformation of the
container, and subsequently subjecting the
loaded plate to external pressure upon the
sides .thereof, then impregnating the com-
pressed mass with binding material, and
finally drying the same, whereby the mate-
rial within said container is agglomerated
i séf therein and in intimate contact with

“the walls thereof substantially as described.

9. As a new articld of manufacture, an
electrode for primary batteries comprising
a flat perforated metallic container, a highly
compressed mass of copper oxid contained
therein and in intimate contact therewith, a
frame comprising s wire surrounding the
container and contacting the edges thereof
except at a portion of the upper edge, said
wire having spaced-apart upturned ends ad-
jncent the uncontacted portion of the con-
tainer edge, and a bridging member con-
necting said upturned ends in close prox-
imity to said container, substantially as de-
seribed. . - ' .

-This specificntion signed and witnessed
this 13th day of May, 1910,

C THOS, A. EDISON.
Witnesses: : :
Dryer Saarm,
Joux M. Caxrienn,
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