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COMPANY, OF MADISON, WISCONSIN, A CORPORATION OF WISCONSIN

' METHOD OF AND APPARATUS FO_RVMAKING,’DRY'-"CEIV.L CORES

k Ap‘plication filed December 21, 1927, -Serial No. 241,585,

This invention relates to an. improved

method of tamping - depolarizing cores for
drycells. - = 0 o . C
Tt is an object: of this invention to provide

- a-method for automatically preventing the

depolarizing mix from adhering to the face

of the tamping tool or knock-out punch dur-
ing the manufacture of the core. Jtis a fur-.
ther object to-produce:a core ‘having.-ex-:

10-cellent adherence between the mix and the

~1s:provide a core
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carbon rod at the top of the core and thereby
decrease the contact resistance. A still fur-

ther object is to permit. the economical pro--

duction of cores having convex tops and:to

objects will become apparent in the “follow-
ing specification and appended drawings in
which: BRI

~Fig. lisa diagramlﬁatic plan ’view, partly

tamping machine having

in section, of a core ich
the process. of the pres-

means for practicing
ent invention; Ry
Fig. 2 is a schematic, vertical, sectional

.view of a battery tamping machine showing

the manner and order in which the several
operations are performed ; R

Fig. 8'is a front elevation of the machine
shown in Fig. 1, and ‘

Fig. 4 is a side elevation.

‘The depolarizing core of the Leclanché type

bag-type dry cell is usually molded before .
introducing it into the zinc can. The core .

is made of a moist . mixture of depolarizer,

‘usually manganese dioxide, pulverized graph--

ite, sal ammoniac, zinc chloride and water:in
sufficient - amount to allow the core to ‘be
molded readily. A carbon rod having a brass
cap may be molded into the core during the
molding operation. However, my invention
relates to a core made by molding the de-
polarizing ‘mixture and then inserting the
carbon rod as described in Hambuechen Pat-
ent No. 1,282,207, The moist depolarizing

mix is placed in-a suitable mold where it is-

compressed to form a coherent cylindrical

core.:” The carbon rod is then inserted into
the core after which the core is ejected from.
the mold. These operations may be carried’

out on a tamping machine as described in

having a top which is free of -
loose particles of depolarizing mix. Further:

Pat‘eht.Nd. _1,232,297 or -théy ‘méy bé! carried

out on automatic machines that are power.

driven.. - .

A core made as déécribed-is often defec- .

tive.. If the carbon.rod is driven into a cy-
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lindrical core at-.a. slight angle to its own -

axis a hole is formed at the top of the core

which is larger in diameter:than:the rod.
As a tesult there is poor contact and a high
contact Tesistance between the depolarizing
mix and the rod. . This is detrimental to the

finished dry cell because the high contact

resistance increases the internal resistance,
lowers the short circuit amperage. or. flash,

and decreases its electrical output.- The sur-.-
face of the tamping tool contacting with the

mix picks up the wet mix and soon becomes
rough..: The top surface of the core then be-
comes uneven. and loose particles of mix
adhere to it.. These loose. particles of mix
are a source of potential injury to a dry cell
because if they fall into the zinc. can and
contact therewith destructive local action re-

sults;, This difficulty is accentuated by the - 7
tendency of the carbon rod to loosen the mix-

slightly at the top of the core. My invention
overcomes these difficulties and is especially
suitable for application to power driven core
machines as distinguished from the hand op-
erated inachines. However, I do not restrict
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my invention to such machines as it may be -

used in hand operated machines as well: ‘
In illustrating the invention, I have shown

g well known type of press structure com-

prising a base 1, and side walls 2 at the rear
of the base. The walls:2 provide bear-
ings for.a crank shaft 8 which may be driven
by any. suitable means (not shown). The.

cranks 4 are connected to the shaft to cause:

reciprocation of ‘4. connecting rod 5. .The
connecting rod is-adapted to drive a gate 6
moving up and down in vertical guides pro-
vided 1n the side walls. . -

A hopper 7 is adapted to contain the de-;
polarizing mix which is conveyed to.the
of -the “press in any suitable manner. The

dies-

86
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96-,

parts exposed to . the depolarizing mixture

are made of, or covered with, non-corrodible
material. -A series of cylindrical dies 8.are
set~in a dial 9 arranged on the base of the:

100
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machine so that the dies pass consecutively
under the feed opening of the hopper 7 to
receive charges of the depolarizing mix. The

- dies and the face of the dial are covered or

10

faced with a thin covering of non-corrodible

material. A stationary plate 10 of non-cor-
rodible material is arranged beneath the dial

-and forms a bottom for the dies when the
mix is being pressed therein. A portion of
the plate may be cut away to permit imper-"

fectly formed cores to drop out of the
and completed. cores to be ejected. .. . -
The dial may be given a step by step; ro-

dies

- tating movement by suitable means (not
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shown) such as the well known Geneva mo-
tion.. . After the depolarizing mix has been
placed in the die, it is subjected to three op-
erations, namely, tamping, inserting ‘the
carbon pencil and- ejecting the.finished elec-
trodes. - In Fig. 2 of the drawings the parts
of the machine are shown arranged in longi-
tudinal alignient and after a die has been

filled with the requisite quantity of the de-

polarizing mix from'the hopper:7, as indi-

-cated at A, it passes to.the second position

and is tamped, as indicated -at B. The die

then passeés to the third position where the

carbon pencil is inserted, as indicated at C;
and eventually reaches the fourth position
where the completed core is ejected from the
die by the knock-out punch, as indicated
at D, L CORRRER

A tamping: tool is carried by the gate 6
and is adapted to be reciprocated into each
of the dies at the second position B while the
dial is in a state of rest to properly tamp the
depolarizing mixture.” As shown (see Fig.
2) the tamping tool is provided with a eoni-
cal lower face 12.  The tamping tool is pro-
vided with a pin 13 which works in a socket
in'a head 14. This socket is threaded and
is fastened by means of a nut 15 and a stud
16 in the gate of the press. An arm 17 ex-

‘tends through a slot in the socket 14 to per-

mit the tamping tool to be twisted in the
socket. - This arm is in turn attached to an
arm 18-to synchronize the twisting of the
tamping tool with its reciprocating move-
ment. Any suitable moving part of the ma-

‘chine may be employed to twist the tamping

tool. On the downward stroke of the tamp-
ing tool the mix is compressed in the die
against the bottom plate 10 to form a firm,
hard, eylindrical slug of uniform density in
the Jower part of the mold. “The pressure
employed firmly wedges the core into the
mo?d but the mix has a tendency to stick: to
the bottom face of the tamping tool with

. which it contacts, if the tool is not twisted

60
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at the proper time. Heretofore some tamp-
ing tools have been provided with fliat faces
from which the adhering mix may be read-
ily removed by a scraper, but with a coni-
cally countersunk face this accumulated mix
1s difficult. to remove from the face of the

1,781,688

tamping tool. At any event, the machine
must be stopped and production ceases dur-
ing the cleaning operation. I have found
that if the tamping tool is twisted sharply
during the last part of its downward stroke
and the first part of its upward stroke, or
more specifically, at the moment of relieving
the pressure of the tamping tool on the mix,

the surface of the tamping tool remains clean
and no time is lost in cleaning the tool. "This

is true where the tool is provided with a

) stra‘ightr or.countersunk face... The surface

of the coreis smooth and free of loose par-

‘ticles. -To obtain this twisting movement the

arm 18 is connected to a pivoted lever 19
which is pivotally mounted at 20 on the gate
6 of the machine and is provided with an
engaging portion 21 at its upper end adapted
to.contact with an eccentric 22 on the drive
shaft. The upper end of this lever is nor-
mally urged inwardly. by a spring 28 con-

-nected to a stationary part- of the machine
and to an arm or bracket 24 carried by the.
lever.. The lower end of this lever is pro-.

vided with an opening to receive-the arm 18
and is retained thereon by nuts 25. " A spring
26 may surround the arm 18 to keep the lower
end of the lever 19 normally in its outer po-
sition., - Whery the arm ‘19 ‘is rocked on its
pivot the arm 18 is swung through an arc
of a circle causing the tamping tool to be
twisted in the head or socket 14.

Atter the mix has been tamped as de-
seribed, the dial 9 is rotated to position the
compressed core under the carbon inserting
mechanism. The: carbon rod is then pushed
into the mix as shown in Fig. 2 of the drasw-
ings. The carbon inserting means consists of
a plunger 27 operating in a head 28 to force
the carbon pencil through the tamped mix
cake. As the carbon inserting mechanism
forms no part of the present invention a de-
tailed description thereof is deemed unneces-
sary. After the carbon has been inserted
the dial moves to the position D under the
knock-out punch 29 whence the completed
core is ejected. The knock-out punch is re-
cessed, as at 30, to accommodate the project-
ing head 31 of the carbon pencil. The core is
removed from the die by pushing on the de-
polarizing mix and not on the carbon. = The

punchmay be provided with a flat face or may -

be countersunk as indicated at 81. In Figs.
2 and 3 of the drawings; the punch is shown
at the bottom of its stroke. Since the mix
cake is wedged tightly in the die by the tamp-
ing tool considerable pressure is necessary to
push the core through the mold. The start-
Ing pressure is especially high, “Asa result,
the face of the knock-out punch becomes cov-
ered with -mix causing: difficulties similar to
those experienced with the tamping tool as
heretofore described. I have found that
these difficulties may also be avoided by
twisting the knock-out punch on its - de-
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20°

25’

30"

-~ knock-out punch as described makes it possi-
ble to usethese tools with countersunk heads: .
“than:in others.  The twisting movement evens -
off the: top :and causes an -adjustmentof-
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scent: through: the: djié, _especially ‘while it is :

in. contact--with ‘the ‘top- of the -core. - The

punch need not be twisted after the core has-

been ejécted from the bottom .of:the mold.
The punch 29 is' mounted in a head 32 which
is in turn carried by the gate 6:. An armor

pin: 33 is carried-by the punch which: passes.
through-a slot in:the head 32 (see Fig.'1)..
This arm is-connected by:means of a second”
= arni 33" to a:pivoted lever 34 pivotally mount-.:
ed ‘on gate -6 as at 35 -and provided with.a -
roller 86:at its upper end. .Thisrollertravels :
in a slot 37 formed in a plate-38 carried by a -
stationary part of the machine so that during .

the downward movement of the gate the arm
34 is'swung on its:pivot. - The lower end of

thelever 34 is provided with an opening tore- .
ceive the arm 83’ and the arm is surrounded.
by a spring 39 which engages one-side-of the
-lever. 'When' the: lever 84 is' swung on its

pivot, the arm 83:moves through an arc of a
circle: to twist the knock-out punch.

being carried by the gate of the press.are syn-

:chronized in theirmovement and the twisting
of each:of these tools, being controlled from a.

movable part'of the machine, is synchronized
with the particular tool to cause the twisting

at the desired time with respect to that tool. -

The twisting of the tamping tool and the.

The countersinking may be conical in shape.

Aspointed out the twisting of the tools cleans
the surfaces of the tools contacting with' the:

mix and obviates the necessity of shutdowns
to clean: the-tools: « In. addition th.e'conve:,x
top of the finished core adds depolarizing mix

at a place onthe core which adds to the. dis-.
‘charge capacity without interfering with the

expansion of the paste electrolyte used in the

pasted type of dry cell ‘well known to those -

skilled in the art. ~“When:the carbon is in-

serted into the core the mix may be:disturbed .

and loosened adjacent to.the carbon at the
top -of the core. The carbon also-may be in
poor contact with the mix as hereinbefore ex-
plained. = T have discovered that the difficul-

ties arising from the inserting of the carbon

rod may be corrected during the ejection of

the core from the mold: by the knock-out-
punch:. I have found-that by making the
angle of the cone in the knock-out punch less -

than the cone in the tamping tool the entire

_pressure of the knock-out tool is concentrated

on the mix adjacent to the carbon.  Asahigh
préssure is necessary to eject the core from

“the mold, the deterimental effect on the mix
caused by the insertion of the earbon is cor-
“rected.  The mix is recompressed:and in-ad-

dition it is forced against the carbon sothat

- it-adheres tightly to the carbon especially at

the upper part of the core. The contact re-
sistance is thereby cut to a minimum.. Thave
found that excellent results are obtained if the

The
tamping tool 11 and the knock-out punch 29,

face. of the countersinking of the tamping

tool is at:an angle:of.about 30° with a plane .
perpendicular to the axis of the tool.and if .
the angle of the countersinking of the knock-:-

outpunch:is.about 20°. 'While I have de-

3
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scribed a countersunk:cone-having angles-of :

approximately:30° and 20° 1 .do not wish to-

limit myself to'a cone of these angles, these
being merely illustrative of my invention.. - F~ -

donot wish to:confine to.concave or conically.-
countersunk tools ‘the lessening of the angle .
of-the knock-cut punch as compared: to.the:

tamping toolsoas to concentrate the pressure:

of the knock-out tool to the mix adjacent.to .

the carbon rod, as this:invention may be ap-
plied to tools which are:flat or slightly con-
VexX. oo i ! R SN PRI S

- The"twisvtihgb of the tamping,todi dliring :
the act: of compressing the mix: into a:slug:
85

creates an . advantage in addition to those
mentioned above. - 1f-the tool is twisted dur-

80~

ing the period of compression and especially .
during :the period of heavy compression; a .-

slug  having -greater uniformity: of density
-will be produced.::The feed :opening:from:
.may deposit-the mix . unevenly in:
the die, the larger the:die in:diameter the-

7

hopper

greater is. the tendency toward: an uneven
deposit of mix. A tamping tool which-does

not.rotate or twist as. it descends: will’ com--

press the mix as'it is found and the resulting
slug: will -be more compact -in some places

particles in ‘the body .of the mix to secure an
even pressure at all points. It is'thus seen
that the twisting of the. tamping -tool :pro-

20

100

duces a slug'having uniform density through--

out its mass.: Likewise, the twisting' move--

ment. of the knock-out punch tends to dis-

-tribute evenly the pressure throughout the
finished .core and’ results in 4 core of more

uniform density. . .-
Iclaim: o o0 : :
1. Means for making a cylindrical dry cell

105
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core-comprising an open top:cylindrical mold -

with' a' removable :bottom; a-tamping tool

having'a conically countersunk face with the
face of said: cone at an angle of about 30°.
with“a plane perpendicular to the-axis of
the tool; means for reciprocating said- tamp-
ing. tool in said - mold to compress moist de-

polarizing ‘mix previously. introduced: into:
said mold, means for twisting:said tamping .
» ‘120
stroke and. first part of its upward: stroke; -
means for ejecting said:core from said-mold, :
said means comprising a -cylindrical knock:::
out punch having a conically countersunk:

tool-during the last” part of its downward

face with the face of said cone at an angle

115

-125°

of about 20° with'a plane perpendicular to

the axis of said punch and having a recess .
to accommodate a carbon rod projecting up-
ward from said mix, means for reciprocating -

said punch to push through and discharge

130
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said core:from the bottom of said miold, and
means for twisting said punch durlng its

downward stroke wh11e contactmg Wltsh said

mix;:

core comprising an open top cylindrical mold

with'a‘removable bottom, a tamping tool hav--
ing.4 conically countersunk face, means for

réciprocating: said tamping tool in-said mold

to ‘compress -moist depolarizing rmix ' pre-:
~viously introduced into said mold, means for
twisting' said ‘tamping tool dunng the -last -
part of its. downward stroke and first part -

of its upward stroke, means for ejecting said

: core from said.-mold; said means. comprlsmcr

cylindrical knock-out punch having a comni-
cal y countersunk face, the face of said cone
being at an angle with a plane perpendicular

to the axis of said.punch less than the angle -

of the cone in said tamping tool, said knock-
out-punch-having.a’ recess:to accommodate a
carbon rod pro]ectmg upward from:said mix,
means for reciprocating said punch to push

~through and discharge said core from the
5 bottom of said mold, and means for twisting -

sald punch during its downward stroke Whlle
contacting with said mix:

3. Means for making a cyhndrlcal dry ‘cell
core comprising an open top cylindrical mold

‘with a removable bottom, a tamping tool hav-

ing a:conically:countersunk face, means for

‘re01procat1n0* said: tamping tool in said mold

to: compress  moist depolarizing inix . pre-

viously introduced into-said mold, means for -

twisting - said ‘tamping . tool durmrr the mo-
ment of relieving the pressure of said tamp-
ing tool on said mix, means for ejecting said
core from said mold said means comprising
a cylindrical knock- out punch having a coni-
cally countersunk:face; the face of said cone
being at-an-angle with a plane perpendicular
to-the axis of said punch less than the angle
of the cone in said tamping tool, said knock-
out punch having a recess to accommodate a
carbon rod prOJectlno upward from said mix,
means for reciprocating said. punch to push

through and discharge said core from the bot--

tom of said mold, and means for twisting

said punch during its downward stroke whﬂe E

contacting with said mix.

4. Means for making a cyhndmcal dry
cell core comprising an open top cylindrical -

mold with a removable bottom, means for
reciprocating a tamping ‘tool in said mold

to compress moist- depolarizing mix previ--

ously introduced into-said mold, means for
twisting: said: tamping' tool during the mo-
ment of relieving the pressure of said tamp-
ing tool on said mix, means for ejecting said
core from said-mold said means comprising a
cylindrical knock-out punch having a re-
cess to accommodate a carbon rod pr03e0t~
ing upward from said mix, means for recip-
rocating said: punch:to push through and
dischargé said core from the bottom of said

2. Means for makmcr a cyhndrlcal dry cell-

1;781,688"

mold, and means for twisting said punch
durmcr its- downward stroke Whlle contact-
ing: with said mix.

_5.:In means for makmd a cyhndncal dry
cell core, a tamping tool havmg a counter-
sunk - face,. means  for: reciprocating said
tamping: tool; means. for twisting said tamp-
ing: tool during the last part of its down-
ward stroke ‘and first: part:of its upward
stroke; a ‘cylindrical knock-out punch having
a-face countersunk more shallow. than the
face ofisaid tamping tool, means for recip-
rocating said punchyand means:for twisting
said punch during its downward stroke... .

6. In'means for making a cylindrical dry
cell core, a tamping tool and means for re-
ciprocating - said tool, means for twisting

sald tamping tool durlnor the last part of its

downward stroke- and first part of its up-
ward stroke, a cylindrical knock-out punch,
means. for reciprocating said punch, and

means for thstlnrr said punch during its

downward stroke.

7. In means for makmor a cyhndmcal dry
cell core, a tamping tool havmo a counter-
sunk -face;: means - for rec1p1ocat1nu said
tamping tool:and ‘means for twisting said
tamping 'tool during :the last part of its
downward stroke and first part of its up-
ward : stroke. .

8.-In means. for making a cylindrical dry
cell core, a tamping tool and means for re-
ciprocating -said . tamping tool, and means
for twisting said tamping tool during the
last: part of its downward: stroke and first
part of its. upward. stroke.

9. In-means for making a cylindrical dry
cell core, an' open top cylindrical mold, a
tamping tool, means for reciprocating said
tamping tool in sald mold to compress moist
depolauzmcr mix therein, and ‘means for
twisting said tamping tool during the mo-
ment of relieving the pressure of said tamp~
ing tool on said mix.

10. In means for making a cylindrical
dry cell core, a tamping tool and means for
twisting the tamping tool during the mo-
ment of relieving the pressure of said tamp-
ing tool on said mix.

11. In an ejecting mechanism for dry cell
cores a knock-out punch having means for
concentrating the pressure upon the mix of
the core adjacent the carbon rod therein.

12. In means for making a cylindrical
dry cell core, a tamping tool having a coun-
tersunk face and:a knockout punch having
a countersunk face more shallow than the
countersunk face of the tamping tool.

13. In means for making a cylindrical-

dry. cell- core, a. knock-out punch having a
countersunk- e]ectmg surface and means for
twisting said punch Whlle contactmtr with
said core:

14. The method of making a cyhndrml
dry cell .core which comprises compressing
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“moist depolarizing mix to form a cylinder
having a conical top, inserting a carbon rod
into said cylinder, and recompressing the
top of said core about the carbon rod with

s a force having a component inwardly di-

rected toward said carbon rod. :

715, The method of making a cylindrical
dry cell core which comprises inserting a
carbon rod into a cylinder of compressed

10 depolarizing mix, and then recompressing

the top of said core about the carbon rod

with a force having a component inwardly
directed toward said carbon rod.

16. The step in the method of making a

.15 cylindrical dry cell core of moist depolariz-

ing mix which comprises twisting the tamp-

ing tool at the moment of relieving the pres-

* gure of said tamping tool on said mix. -

- 17. The step in the method of making a
oo cylindrical dry cell core of moist depolariz-
" ing mix which comprises twisting the tamp-

ing tool during the period of heavy com- ‘
pression between said tamping tool and said
mix. : ‘ '
o5 In testimony whereof 1 affix my signature.
' o JOSEPH M. HENDERSON.

30

50



