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DRY CELL AND METHOD OF PR UCING
g SAME. :

thto E Ruhoff Edgar J. McEachron, Otto J.'
Krueger, and-George H. Schroeder, Wausau,
" 'Wis., ‘assignois to Marathon Battery Company, -

o Wausau, ‘Wis,, a: corporatlon of Wisconsin: e

: is 1nvention relates to
‘ celis and their method of manufa ture and is ap-

“plicable to: that type of dry. cells: wh1ch have a .-
central core’ . comprising. a carbon pencil ‘and: a

mpressed mass. 0 depolanzing material, and
e manufaciure of which the core is fabricated
-'as & separate .unit ‘and’ then put: into operative

_ Application January 23, 1936, Serial No. 60,428
i -20 Claims (CL 136—124) :

therebetween However cheesecloth ‘and such

other materlals are relatlvely expensive and their .

use: adds materlally to the cost of the cell par-

‘ticularly as the -wrapping operatlons are both e
‘ ”time consuming and costly. e

~In addltlon to the aboye, it has also. been’
tomary in coniniercial prac
sula.tmg Washer in'the hot of the zine can so as
to prevent contact between the c01e or particles.

i thereof and the bottom of the can. . Such wash- -
ers are usually formed as disks of waxed paper; or .

“in some cases specially, formed washers de51gned

such cores are usually formed by preparmg ‘the

: mixture as a damp, fairly cohermg mass and then

‘ compressing the: same around the’ carbon pencrl

the]y sharp upper edge, portions thereof are
- likely: ‘to: fall or.be scraped oF: broken: off. Also
. there is the further danger of partial dlsrntegra-

: trolyte

lnous consistency
The mamte

: In prior commercial’ practice, it ‘has, be
; tomary to.maintain the physrcal form of the core
by means of a wrapping’ of cheese cloth or some
‘similar materlal

. "been-found .to be 3
“retains the. core
At readily passes
the latter 1nt1mate

;suited ‘for-the. purpose as it

the perlod before the elec~ -
trolyte can be converted to a relatlvely stiff: gelat- .

Such cloth “or. material has

cles while at the ‘same time:
ectrolyte mlxture 50’ that

spacmg and centerlng means for the core,: the

to’ have ‘4. .centering functlon in; the zing . can.

-Such, disks. and spacing washers add matemally

- tothe cost of dry cells and in addltlon require
add1t10nal assembly steps; “for thelr proper place- .

ment in the battery. o S

In order to.reduce the ‘cost of battene
type.and.to. 51mpllfy the constructlon an “mini-
‘ manufacturmg ‘steps,, various attempts
have been made to, eliminate the cheesecloth or .

“other. wrappings formerly requlred for ‘the &ore -
.and_to provide cores with coated or hardened sur-
faces: which are: sufficiently hard and durable to

w1thstand the handhng to. Wthh such’ cores. are
subJected durlng ‘the manufacturmg operations‘

: Such cores-are known 'as “unwrapped cores”

‘One procedure for making batteries having un—
wrapped. cores is descnbed and claimed 'in ‘the
applicants’ copending apphcation ‘Serial No.
756,586, filed December- 8,.1934.. 'In accordance
w1th said 1nventicn a har d- casing for the
core is supplied by the’ deposxtlon throughout a
small region of 'the surface: of. the ‘core of ‘an

‘ amount of. crystallrzable substance such as. sal

ammoniac¢ which- is already present in the core,

as a constltuent “of “the depolarizmg mixture.

Such depos1t10n may-be effected in the manner
outlined in' 'said .copending apphcation with' the
result that 2 hardened casing is: formed on the

core which renders it unnecessary ‘touse cheese- T

cloth or other wrappings for the ‘core.
The present:invention is an improvement upon
the invention described: and. claimed in ‘the appli-

- cants’ copendlng apphcation above referred to and
~ . relates to the provision of: means, adapted for .
- use ih conjunction with the improvements of said

invention, and. which enables the ehmmation of
specially constructed centering washers otherwise
réquired between the core and the zirc can to-
prevent- accidental -contact . therebetween. It is
anobject of this invention to provide a material
which-is preferably applied -adjacent the bottom
portion of the battery core ‘which ‘will. provide a

to provide an in- #
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presence of which greatly assist in the ready
assembly of the core in the can during the man-
ufacture of the dry cells.

These and other objects not specifically enumer-
ated are contemplated for this invention as will
readily appear to one skilled in the art as the
following description proceeds. This description
can be more readily understood when considered
in the light of the accompanylng drawmg, in
which,

Figure 1 is a perspective view of a core made in
accordance with the present invention, and which
is partially broken away to better dlsclose' the
construction thereof, and

Figure 2 is an elevational view in cross section
of a completed cell constructed in accordance with
the present invention.

By referring to the drawing, it will be noted
that the invention is illustrated as embodying a
compressed core 10, formed in the customary way
in-cylindrical form of the usual depolarizing mix-
ture and including an imbedded carbon pencil 11,
As disclosed in Figure 1, by the portion broken
away, the region 12 adjacent the surface of the
core is hardened by means of a recrystallization
of a substance contained in the depolarizing mix-
ture, such as sal ammoniac so that the surface
region of the core is relatively hard and resistant
in the manner described and claimed in appli-
cants’ copending application above referred to.

This hard and resistant outer surface region
renders the core capable of use without being
wrapped and without.suffering the lHkelihood of
damage heretofore common in the manufacture
of cells of this type. As pointed out in said co-
pending application, the cores may he formed in
various ways but by way of example, after being
tamped and cleaned, may next be heated by pass-
ing the same through a heated oven or other suit-
able ‘means for drying out the surface region
thereof, The drying or baking is satisfactorily
accomplishéd when conducted in a five foot elec-
trically-heated oven through which the cores are
passed in an upright position on a conveyor
formed of heavily enameled wire screen pieces
which may be attached by special links occurring
at intervals of approximately one foot.

With this construction the heat may be sup-
plied by hot air from below the screen sections of
the conveyor so that the hot air will rise and in so0
doing, will come in intimate contact with the cores.
The speed of the conveyor may be adjusted at a
desired rate to cause the cores to remain in the
oven for approximately five minutes and the heat
of the oven may be adjusted for this heating
period to approximately 350 degrees F'. =

‘The above practice provides for the outer hard-
ened surface as above described in said copending
application and said practice shall be modified
as hereinafter indicated ln the following inven-
tion.

A mixture of a strong solution of sal ammoniac
at or near its boiling point and a quantity of wood
flour is prepared. This is preferably provided in

5 such form that the wood flour is maintained in

- -suspension in the hot sal ammoniac solution. As
" a preferred formula the following quantities may

70

be employed: .
Water o e e 5 quarts
Sal ammoniac o 5 pounds
Wood flour__ e 1 pound

The wood flour may be of any suitable degree
of fineness, although good results are obtained
when wood flour subdivided to 80 mesh is em-

2,005,431

ployed. It is to be understood however, that ap-
plicants do not wish to be limited to wood flour of
any particular mesh as obviously other degrees
of subdivision will also serve well.

In accordance with this invention, after the
cores are tamped and cleaned in accordance with
the practice of applicants’ invention deseribed in
their copending application, and before they are
dried or heat treated, they are dipped in the above
described mixture so as to apply a substantial
quantity of said mixture adjacent the bottom por-

tion thereof in a manner illustrated at (3, in the

accompanying drawing. This invention is not to
be limited however, to the application of this
material by dipping as it may be applied by
spraying or any other suitable method.

Furthermore, the applicants do not wish to be
limited in regard to the extensiveness of the ap-
plied material throughout the height of the core
as obviously variations in this regard may be prac-
ticed according to the results desired.

The cores so treated are next subjected to a
drying operation already described in connection
with the practice of the applicants’ invention of
said copending application. In this case however,
the cores are preferably inverted so as to prevent
the moist coating material from running down and
collecting in beads or globules at any point on
the core. It has been found when subjected to
a drying operation as hereinabove described,
namely, for approximately five minutes, at sub-
stantially 350 degrees F'. that not only is a hard-
ened casing formed on the body of the core, but
that the insulating and centering ring on the bot-
tom thereof becomes sufficiently hard and dry to
enable the core to be placed directly within the
cans without further precaution or care,

- It will be noted that it is preferable to have the
coating mixture of such a consistency as to enable
the production on the core of a rather substantial
ring of coating material somewhat in the manner
illustrated at 13 in the accompanying drawing.
This ring, in addition to its insulating function,
thus serves as a centering means by which the
cores are maintained in a more or less central
position within the can’' 14 with the avoidance of
all liability of the sides of the core touching the
inside surface of the can. Accordingly, this fea-
ture eliminates the necessity for special centering
means of the type usually employed with unwrap-
ped cores. As a result the assembling operation
can be quickly and effectively accomplished with-
out the expense of additional centering means and
without the delay and expense of bothering with
any special devices for centering the core. In
operation, it is only necessary to drop an ordinary
insulating disk washer 71 in the bottom of the
can and then place the core within the can. With
the insulating ring at the bottom of the core,
proper centering of the core automatically re-
sults. The washer {1 can be of slightly less di-
ameter than the can so as to readily assume a flat
position on the botfom of the can. In actual
practice the mixture which is saturated with sal
ammoniac is kept mildly agitated at about its
boiling point. Then the ‘cores are preferably
dipped to a depth of between one-sixteenth to
one-eighth of an inch for the ordinary small size
cores.

As above described, the drying or baking treat-
ment is carried out the same as described in ap-
plicants’ copending application except that the
cores are inverted so as to prevent the gathering
of the coating material in drops or small lumps
at any point on the core, The cores, as with-
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tro- chem1cal]y as;an 1ngred1ent of ‘said mlxture“‘
and: whlch is: Water-soluble and capable of being

ep051ted from solution to: exert a hardenmg‘

and. toughemng effect upon the particles of said

‘ ‘depolarxzmg mixture, renderlng said’ mixture :
moldable by the addition 'of water, forming said

core, applying to the bottom of said core a. protec-
tive ring ofa strong solution'of said electro=
5 chemically actlve substance ‘and’ wood flour, ‘and

thereafter causing evaporatlon of ‘the water in

'said core and said protective ring to an extent
-'which causes deposition of said electro-chemical=

1y active substance contained, in- said core and:

- said protective ring'in amount sufficient to provids
a relatwely hard and: tough casing for said cor

and. said: protectlve ring consxstmg of saxd elec-

tro-chemically active’ substance. (ERE It
‘2. The method of roducmg ‘cores for dry cells

5] whlch comprises pro ding &’ depolanzing mlxture o

tion of : said elec-]‘
is deposited in‘

which” compﬂsc

.ture having therem a-quantity’of sal ammoniac

rendering said mixture moldable by the addition .

“of water, form.mg saxd core, applving te the bot-. %
_tom of said ‘core a;'protective ring of a'strong

solution of s4l ammoniac and ‘wood': flour,” and

‘thereafter subjecting said core-and said protec- o
- tive Ting 0 a drying action whereby a portion of =il ¢
said:sal"ammoniac contamed in"‘said ‘core ‘and

sald protectlve ring is depositéd in amount suffi-
ov1de a ‘relatively hard-and: tough
3t said-core and protectwe ring consist—

ing of sal ammoniac:

.“The 'method of producing cores for dry cells
W ;ch comprises providing a depola.rlzmg mixture -
having'a quantity of sal ammoniac therein; ren--

.+ dering-said: mlxture moldable by the addmon of
" water, formmg said core-applying to the bottom

of ‘said: core a protectlve rihg of a strong solution
of:sal ammomac and wood ﬂour and’ therea.fter
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“ tively hard and tough casing for said core and
said protective rmg consxstmg of s'ud sal am-"
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~subjecting said core and protective ring to a -

heating action for drying said core and protec-
tive r1ng to deposit a portion of said sal am-
moniac from solution throughout thé outer re-
gions of said core and said protective ring so that
said sal’ammoniac _as deposited provides a rela-

moniac.

7. The method of producing cores for dry’ cells.
which comprises providing ‘a’ depolarizing mix-

ture having a quantity of sal ammoniac therein,

rendering said mixture moldable by the addition

of water, forming said core, applying at the bot-

tom of ‘said core a protective ring formed from

a mlxture of a strong solution of sal ammoniac
at’ or near its boiling point and a quantlty of

wood flour, thereafter ¢ooling and drying said ‘

mixture so as to deposit from solution a portion
of said sal ammoniac to, form on the surface of

said protective ring a hard and tough casing con- " '

sisting of sal ammoniac,
8."The method of producing cores ‘for dry ‘cells
which consists of forming a ‘core of déepolarizing

mixture, applying to the bottom thereof a protec- P
tive ring comprising a mixture of wood flour and

& strong solution of a substance which acts elec-

tro-chemically ds an ingredient of the mixture of »

said core and which is water-soluble and capable
of being deposited from solution to exert a hard-

ening and: toughening efféct, thereafter causing .

' evaporatlon of the water in said protectxve ring
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to ‘an extent which causes ‘deposition of said
electro- -chemically acted substance in ‘said pro-

tectivering in amount sufficient to provide a rela-
tively hard and tough casing for said protective

ring consisting of said electro- chemica.lly acted
substance.

9. The method of producing cores for dry cells’
which comprises forming a core of a depolarizing |
- mixture, applying to the bottom of said core a -

protective ring comprising a mixture of wood
flour and ‘a- sttong' solution of sal ammoniac,
thereafter causing evaporation of the water in

said ‘protective ring fo.an extent which causes:
deposition of said sal ammoniac contained in said

‘protective ring:in an.amount sufficient to provide
a relatively hard and.tough casing for said pro-
tective:ring consisting of-said sal ammoniac.

10. A core for.dry.cells of the type herein de-
scribed adapted to be used without:.a wrapper
‘thereon made in accordance with the process de-
fined in claim 1,

11. A core for dry cells of the type herein de-.

scribed adapted to be used without a wrapper
thereon made in.accordance with the process de-
fined in cla.lm 4,

2,005,421

12. A core for dry cells of the type herein de-

scribed adapted to be used without a wrapper

thereon made ‘in accordance with the process
defined in claim 7.

13. A core for’ dry cells of the type herein de-
scnbed adapted to be used’ without a wrapper
thereon made in accordance with the process
defined in claim 8.

14, A core for dry cells of the type herein
described adapted to be used without a wrapper

10

thereon made in accordance wlth the process de-

fined in claim 9.

15. A dry cell of the type herein described com-.
prising .a zin¢ can and ‘& gelatinized electrolyte,
and an unwrapped core made in accordance with
the process. defined in claim 1.

16. A dry cell of the type herein described com-
prising a zinc can and a gelatinized electrolyte,
and an upwrapped core made in accordance with
the process defined in‘claim 4.

17. A dry cell of the type herem described: com-
prising a zinc can and’ a gelatinized electrolyte,
and an unwrapped core. made in accordance with
the process defined in claim 7.

18. A dry. cell of the type herein deseribed ¢com-

prising a zinc can and a gelatinized electrolyte,

and an unwrapped core made in accordance with
the process defined in‘claim 8. .

19. A dry cell of the type herein described com-
prising a zinc can and a gelatinized electrolyte,
and an unwrapped core made in accordance with
the process defined. in claim 9.

20. The process of producing dfy cells which

consists in forming a core by molding a mass of
a depolarizing mikture which includes in its com-
position a quantity of sal ammoniac, applying to
the bottom of said core a protective ring of a
strong solution of sal ammoniac and wood flour,
causing a portion of the sal ammoniac to be taken
into solution. and thereafter causing a portion
thereof throughout the region of the surface of
said core and said protective ring to be deposited
by the evaporation of moisture in amount suffi-
cient to provide a relatively hard and tough cas-
ing for said core and protective ring, consisting
of said sal ammoniac, therea.fter placing a ligquid
gelatinizable electrolyte in 3 zinc can, placing
said core and protective ring in. an upwrapped
condition centrally in said can and maintaining
the core so positioned while gelatinizing the elec-
trolyte under the infiuence of heat and finally
sealing the top of the can to form.a completed
cell. .

OTTO E. RUHOFF.
EDGAR J. MCEACHRON.
OTTO J. KRUEGER.
GEORGE H. SCHROEDER.
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o ‘ ‘CERTIF‘ICATE‘ OF CORRECTION.,”;‘?[ > e >
fatent Yo. 2 095,u21. , - getober 1z, 1537.

OTTO E RUHOFF BT A.L

Itis hereby certified ‘thet error appears in ‘the printed specification‘
fjoftheabovenumberedpatentrequiringcorrectionasibllows. Pageh,second
column; lines 19 and L8, claims 16 and 20 respectively, for "upwrapped“
read unwrapped; amdthatthesaid Letters Patent shouldbermaa with these

corrections therein thet the ‘same may conform to the record of the case’ |

1n the Patent Office. \ : L
Signea and sealed this 23rd day of November, AL D. 2937,

‘ o Henry Van Arsdale,
{Seal}) =l c e A et ing Commissioner of Patents.




