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EDISON STORAGE BATTERY COMPANY, OF WEST ORANGE, NEW JERSEY, A CORFO-

RATION OF NEW JERSEY.
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Specification of Letters Patent.

Patented Apr. 4, 1916,

Application filed June 7, 1912. Serial No. 702,168,

To all whom it may concern:

Be it known that I, Tuoamas A. Episox,
a citizen of the United States, and a resi-
dent of Llewellyn Park, West Orange, in
the county of KEssex and State of New
Jersey, have invented certain new and use-

ful - Improvements in Receptacle-Filling-

Machines, of which the following is a de-
seription. :

In my improved alkaline storage battery,
the negative electrodes consist of plates or
grids of nickel plated steel having rectan-
gular openings therein, in which are held
flat perforated pockets of nickel plated
sheet steel containing compressed therein
active material consisting prineipally or en-
tirely of electrolytically active iron or iron
oxid.

My invention relates generally to ma-
chines for filling receptacles and is designed
particularly for filling and compressing ac-
tive material into pockets for use in my im-
proved battery, the material being fed into
open ends of the pockets. My invention
may also be ‘embodied in apparatus for fill-
ing tubes or receptacles of other forms, and
in some respects is an improvement in the
apparatus described in my prior Patént No.
930,433, dated October 12, 1909,

The principal object of my- invention

is to provide an improved machine of this
type by which small increments of active
material ‘will be intermittently supplied to
a number of flat pockets; a uniform pres-
sure will be applied to each increment so
fed; the feeding and pressure operations
for the respective pockets will be independ-
ently arrested when the material in the cor-
responding pockets reaches a predetermined
level; and in which provision is made for
automatically arvesting the operation of the
machine when all the pockets have been
filled to the predetermined level, whereby
all the pockets will be substantially uniform
as to the weight of active material carried,
and as to the density and molecular condi-
tion of such active material so that the re-
sulting electrode elements may all be of a
standard size and capacity. :
_Another object of my invention is to pro-
vide an improved apparatus, the use of
which will greatly expedite and cheapen the
operation of filling the pockets for storage
battery electrodes. : -

Other objects of my invention veside in
the details of construction and combina-
tions of elements hereinafter more particu-
larly set forth. _

In order that my invention may be more
clearly understood, attenfion is hereby di-
rected to the accompanying drawing form-
mg a part of this specification, in which
the same reference characters are used to

designate corresponding parts throughout

and 1n which— .

Figure 1 is a front elevation of an appa-
ratus constructed in accordance with my
invention; Iig. 2 is a rear elevation thereof
Fig. 8 is a top plan view of the apparatus,
partly broken away; Fig, 4 is a side eleva-
tion of the apparatus; Fig. 5 is a sectional
view, on line 5
feeding devices and tamping pressure ap-
plying means in operative position with
respect to the operating means; Fig. 6 is a
detailed view of the upper portion of Fig.
5 showing the manner in which the lock-
ing means for the plungers and the means
for effecting disconnection of the feeding
devices and operating means are controlled
by the plungers; Fig. 7 is an enlarged de-
tail view, partly in section, showing the

-means for locking the belt shifter, the man-

ner in which the plunger locking. means
controls the belt shifter locking means, and
the resetting device for the plunger locking
means; Figs. 8, 9 and 10 are enlarged sec-
tional views of a part of the machine and
corresponding to the lower portion of Fig.
5, which views illusirate three different rel-
ative positions of the feeding device, and
gravity plunger cobperating with one of
the receptacles to be filled; Fig. 11 is a view,
partly broken away, of the agitators for
the feed hopper, and the means for operat-
ing the same, a portion of the feed hopper
being shown in section; Fig. 12 is a section
on line 12—12 of Fig. 11, the feed hopper
being omitted; Fig. 13 is a fragmentary
sectional view on line 13—13 of Fig. 5,
parts being omitted, showing the relative
arrangement of the feeding fingers and the
receptacle support; Fig. 14 1s a fraginentary
plan view of the receptacle supporting
means showing one of the receptacles held
therein; Fig. 15 is a detail view, showing a
number of the gravity plungers for apply-

ing pressure to the material in the recep-
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o o L :w,,wm,mamu

ion of the ﬂpu;mtmm means
}mﬁ;mu of:theé guide for
rs and material into, the
B gg‘ 1818 o section on line

receptaches ; and
16—16 of Fig. 15,

Rederring
the ‘machine cor
.alth‘ pieces or standards 2, 2, having brackets
8, 3 suitably secured to ku upper ends, a8
by bolts 4, 4, tie rods 5, 6, and T ummn mrmg
brackets 3 3, d, and wzart h and- hollow
0 -t 111
..ml‘w“f?. The
rably Teach
u[ tlifhm‘n
t1s Jr“l
the. poo

: (hmvmpm the frame of

Lo the

“tm:mm of . twol enp
depths and one snd of the poc
The material from which
.'fmmm:d is preferably thin'sh
has been  per med and vurmu M! nwfm‘]
plated, as mp[ams)d in my prior Patent No.
700,137, -dated - May. 13,1902 After: the
pock:pi's 10 havs
m%nm;‘ti the ends-are closed, the p 5 are

then placed in the apertures of a storage im~
tery grid, crimped 1n place; and corr mntpd
as deseribed in mV prior Patent No. 704,303,
dated July 81902 A number of the empty
pockets. 10, W the one - end open, Are held
tightlv between the elamping mmnher 11,
11 which may be locked together as by bolts
12, 12. "The pockets are adapted to rest ona
{rmdﬂ piece 13 fitting in groov
bers 11, 11, and are also ac
regmtemm GrOGTes or, Tel
members 11, 11 A order to pr npﬂrh pos

o 6it in atlm

tion and space members 11,11, 1 provide one

5 with HUIEJM(‘ projections
with recesses indthe other
“projections ave préferably

provided by suitably securing dowel pins Ih
n pair of recesses 17 of one of the clamp-
ing merbers 11, s lw serews 18, the pro-
JEDtlIW‘ portions of: the dowel pins being
adapted to register with recesses 19 of the
other. dnmpnw member. The corres spond-
ing recesses 17 and 19 and dowel pins 141 are
prder“tblv formed. with engaging surfaces
having the same-radii of curv: LfHI‘L but the
ag_rp*rwmte depth of a pair of 1'9,6_1151:01'”;” re

cesges 17 and: 19-ds somewhat. less than th@‘
diameter of the corresponding dowel pin
whereby when the clamping members ure
fastened -together they. will be slightly
%paetd The cla mping members 11, 11, hav-
ing been properly assembled with the
pociwt% in p on therebetween, are now
placed on the machine and held m proper

of  these membe
adapied to reg
member.  Th

position thereon against. support 20 by
means of screws @1, “On the top of the mem-

ed plates 3 3, el
P ovided  with registering heveled re-
23 inwnmw ”’lﬂ(hl’] ﬂpwimw Tor the
ial {o b m the mchat.» 10, as wwﬂ
the plus
i out of f~md; pmhem Uw* of Lﬁw

bers 11, 11 are

prisesia km% 1, a pair of

iwm fitled with the : u:fti.ve,

“has

s 14 in nem--

| thae, hw}wuu # pair of agitator s

mwmhm_‘ 11 is also provided with snitable
supporting means 94

ably of - hardsned steel, fer limiti
movement of the plungers into the pockets,
Secured between the s standards 2, 2 is
lmppnz- 26 for (uuhmun(r the active material
fed: to the pod wts. the bottom of the
opper being provided with openings eorre-
sponding. in nnmhw to the pockets to be
filled. o
The bottom of tw 167 pu and a member
27 secured to- the support 8 form guiding
means for' a series of feeding f‘mfrm's 2%
sted to be reciprocated heneath the lmpa
;wv to feed successive increments of material
irom the hopper to the respective pockets.
Suttable vhanm‘l.x 28 are-provided in thub
Face of member 8which upposed the support-
'mg means 24 for: gniding the matevial and
the plungers into and out of the pockets,
Each of the fingers 2804 suitably connected
to a member 90 slidi ing: on'a bracket 30,
which'is, nmuntod on support 8. - To eaeh of
the members 28 is pivoted a link 21 which

oscillating crank 33 forming g o part of the
O]:m‘nhﬁﬂ" means. - The crapk 38 is adapted
to be oscillated so as to cause vec tprocation
of the fingers 95, and. connecting méeans 31
and, 29, hv means of G0 eccentric 34, the ec-
centric being eonnected to a shaft 85 suitably
driven feom an oper: hn,r: shaft 36, us by
means of sm'ocimtﬁ 87 and chain 38, In
arder-to keep the muterial in hopper 26 in
2 loose eondition to allow the same to feed
freely through the mwmn’rm in the bottom
thercof, T pmnd@ in the lower portion of

40, rably having biades secured thereto
above each opening in the bottom of the ]mp«
pery, one of which sh
driven from the o

¢ shaft as by gearing
41, the dzumﬂ‘ agitator shalt iwum in tin
dviven in an ¥ R0 ‘.xble manner, as by
gprockets 492 'md chi |m 4. from ‘cim operat-
in;}; shatt 36, Tach of

Ay eonnected, ab its outer end, to a vertieal
iinh; 14, which latter link is pivotally eon-
nected at-its upper end to one end of w levér
4-1? thelever 45 baing mwmﬂv mounted at
its opposite end onthe tie rod 6. The weight
of the parts 45, 44, and 31 tends to maintain
links 31'in npvmtlw connection with erink
38, but it will he obyvions that on swinging
one: of the levers 45 upwardiv about the tie
rod 6 the corresponding link 81 will
connected from the frank
Fig. 104

for each

slot -and pin connection 82 with an-

1fis is mi.m‘rwl to. be

hu links A1 g pivot-

be 4.11» ‘
33 as shown in

shafts 88 and-

for w plurality of inde-

- pendently removable shock bloeks 25, prefer--
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material at any time within the pockets.
This result is accomplished by .the following
construetion: Each plunger is formed with
a lower tamping portion 47, adapted to enter

.the corresponding pocket 10, and to the up-

per end of the tamping portion is suitably

‘attached a weighted portion 48, loosely fit-

fing in the guide 9 and provided with a
ratchet toothed rack 49. The rack 49 is
adapted to be engaged by the teeth formed
on a drum 50 carried by the operating shaft
36; an opening Being provided in the guide

" 9 through which a portion of the drum pro-

18

20

jects as shown in Fig..5. The drum 50 is
preferably formed by a plurality of disks
51 corresponding in number to the plungers
46, the disks being keyed to shaft 86 and
suitably secured against longitudinal move-
ment thereon as by collars 52 and each disk
is provided with the same number of ratchet
teeth 53 on a portion only of its periphery.
The disks are so secured to the shaft 36 that

- the toothed portions thereof will occupy the

26
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same relative angnlar positions with respect
to the shaft. The racks 49 are sufficiently
extended so as to be engageable by the teeth
on the respective disks 51 at any position
which may be occupied by the plungers
‘within the pockets to be filled, so that each
plunger will be elevated for a distance sub-

-stantially corresponding to the number of

teeth on the respective disk 51 and be al-
lowed to drop when the teeth separate,
always from substantially the same height
above the material within the pocket so as
to apply to the same a substantially constant
taraping pressure.
each rack 49 are so located that when the
corresponding plunger 46 is in its lowest
position the upper part of the rack will be
in position to be engaged by the teeth on the
respective disk 51, and as the plunger 46 in
performing its tamping operations occupies
positions which are more and more elevated,
the teeth of the disk 51 will eventually en-
gage the teeth which form the lower part

. of the rack 49, the number of the rack teeth

60

65

60

88

being considerably greater than the number
of teeth on the corresponding disk 51. Tt
will be apparent that in the operation of
elevating the plungers from any position of
resf, considerable concussion is produced by
the initial engagement of the first tooth of
a disk 51 and a tooth on the corresponding
rack, and should this engngement take place
at or near the ends of the teeth, the teeth
would be liable to be broken. In order to
overcome this objection, the first engaging
tooth 54 of each disk 51 has a slightly
rounded. end and is resiliently mounted in a
slot 55 in the disk by means of a spring 56,
as clearly shown in Fig. 16. Each disk is
provided with a screw 57, the head of which

cotperates with a shoulder 58, formed on

tooth 54 tolimit its outward movement. The

The teeth which form-

8

remaining teeth of the disks 51 may con-
veniently be formed integral therewith.
Therefore, should the end of tooth 5% en-
gage with the end of one of the rack teeth,

the tooth 54 would be pressed mmwardly 19

against spring 56, and slide over the rack
tooth to engage the next rack tooti. 3 will
be evident. The operating shaft 36 is suit-
ably driven, as by gearing 59, from the main
shaft 60. On the main shaft 60, supported
in bearings on one of the standards 2 and a
bracket 60" secured to the standard, are
mounted a fixed pulley 61 and a loose pulley
62 adapted to be driven by a belt 63. The
position of the belt 63 is controlled by a belt
shifter 64 slidingly mounted on the frame
of the machine, and a spring 65 tends to
maintain the belt shifter and thereby the
belt 63 in a position in which the belt en-
gages the loose pulley 62. The operating

.means is preferably designed so that incre-

ments of material will be fed to the pockets
only as the plungers are being elevated and
the openings in the hopper 26 will be closed
by the feeding fingers 28 at all other times.
Preferably the arrangement is such that
each increment of material fed to any pocket
is subjected to but a single tamping pres-
sure before the feeding of the next incre-
ment thereto, but obviously this arrange-
ment may be varied so as to apply two or
more tamping pressures to each successive
inerement, if desired.

Owing to variances in the increments of
material fed to the pockets and to slight
variances in the tamping pressures applied
by plungers 46, due to an occasional slip-
ping of a first engaging tooth 54 over a
rack tooth, the rate of filling the pockets
is not exactly uniform, and the material
in some pockets reaches the desired level
before it does in others. Tt is therefore de-
sirable to provide for independently discon-
necting the respective feeding means and
operating means and for independently
holding the respective plungers in inopera-
tive position with relation to the operating
means upon the disconnection of the corre-
sponding feeding means. Pivotally mount-
ed on the tie rod 7 is a plurality of lecking
members 66, preferably lell crank levers,
adapted respectively to codperate with plun-
gers 46, to lock the same in inoperative po-
sition with respect to disks 51 when the ma-

_terial in the corresponding receptacles has

reached a predetermined level, and the plun-
gers are raised to the highest elevation above
that level. Springs 67 constantly tend to
force the arms 68 of locking ‘members 66
into the path of the plungers, but I pro-
vide a plurality of latches 69, also prefer-
ably formed as bell erank levers, which are
adapted respectively to hold the locking .
members 66 in inoperative position until
the respective receptacles 10 have been filled
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the member 82 is disengaged from the slot
84 in the belt shifter 64. The spring 65
will new move the belt shifter 64 to Slide
the belt 63 from the fast pulley 61 to the
loose pulley 62, whereupon the .machine
may be quicky brought to rest by the hand
brake wheel 87. Claniping members 11

“ with the filled receptacles are now removed

10

15

20

25

30

35

45

50

60

85

from the machine and replaced by other
similar clamping members carrying empty
receptacles and the above operation re-
peated.

Having now disclosed the nature of my
mventlon, and specifically described one em-
bodiment thereof, what I claim and desire
to protect by Letters Patent, is—

1. In areceptacle filling machme, the com-
bination of a receptacle suppmt means for
intermittently feeding successive increments
of material to the receptacle, a gravity
plunger, means for elevating and then re-
leasing said plunger for applying a tamp-
ing gravity pressure to the material in the
receptqcle between successive feeding opera-
tions, and means controlled by the plunger
for snnu]tqmou%ly arresting the feeding and
pressure operan()ns, subst‘mtnlly as de-
scrlbed

Ina 1'eceptd(‘1e filling machine, the com-
blnatu)n of a receptacle support means for
intermittently feeding successive increments
of material to the receptacle, a gravity plun-
ger, means for elevating and then releasing

md plunger for applying a tamping (rrzw1ty

pressure to the material in the receptacle be-
tween successive feeding operations, and
means controlled by the plnnger for arrest-
ing the feeding and pressure operations
when the material in the receptacle reaches
a predetermined level, substantially as de-
scribed.

3. In a receptacle filling machine, the com-
bination of a receptacle support, a gravity
plunger codperating with the 1000])t,wk,
mechanism for elevating and releasing said
plunger, and means controlled by the plun-
ger for locking the plunger in inoperative
posmon with respect, to sald mechanism
when the material in the receptacle reaches
a predetermined level, substantially as de-
scribed.

4. In a receptacle filling machine, a grav-
ity plunger, mechanism for elevating and
veleasing said plunger, and means controlled
by the 1)lunoe1' for automatically locking
the plunger in inoperative position with re-
spect to said mechanism, substantially as de-
sceribed.

5. Tn a receptacle filling machine, the com-
hination of a receptacle support, a feed hop-
per having an opening therein, means for
mtuzmttently and positively transferring
suceessive increments of material from the
hopper and feeding the same into the recep-
tacle comprising a “Tnember reciprocating be- -

> ]

neath said hopper and the opening therein,
and means for arresting said reciprocating
member in a position closmcr said opening
when the material has reached a predeter-
mined level in said receptacle, substantially
as described.

6. In a receptacle ﬁlhnfr machine, the com-
bination of a receptacle support, a feed hop-
per having an opening therein, means for
lntemmttently and positively transferring
successive increments of material from the
hopper and feeding the same into the recep-

tacle comprising a member reciprocating be-
neath said hopper opening, means compris-
ing a plunger for applymg a tamping pres-
sure to the material in the receptacle be-
tween successive feeding operations, and
means controlled by said plunger for arrest-
ing- said reciprocating member in a position
closing said opening when the material has
reached a predetermined level in said recep-
t‘lcle. substantially as described.

In a receptable filling machine, the com-
blnatlon of a receptacle support means for

feeding successive increments of material

to the same, means comprising a plunger for
applying tamping pressure to each incre-
ment fed into the receptacle, locking means
for said plunger adapted to divectly engage
and hold the same inoperative, said locking
means being normally biased to locking posi-
tion, and means for holding the locking
means in inoperative posmon. said plun%r
adapted to actnate said holding means to re-
lease said locking means, whereby the plun-
ger will be held inoper 1t1ve, when the mate-
rial in the receptacle has reached a prede-
termined level, substantially as deseribed.

8. Ina recept‘lcle filling machine, the com-
bination of means for supportmg a plnmhty
of receptacles side by side in a vertical posi-
fmn, a series of gravity plungers respectively
codperating with said receptacles, mecha-
nism for elevatmg and releasing said plun-
gers, and separate means respectively con-

trolled by the plungers, for automatically-

locking any plunger in inoperative position
with respect to said mechanism when the
material in the receptacle with which it co-
operates attains a predetermined level, sub-
stantially as described.

9. In a receptacle filling machine, a series
of gravity plungers, mechanism for elevat-
ing and releasing said plungers, and sepa-

rate means rerectlvely controlled by the
plungers for automatically locking the re-
spective plungers in inoperative posmon,
substantially as described.

10. In a- receptacle filling machine, the
combination of means for supporting a plu-
rality of receptacles side by side in a vertical
position, separate devices for feeding -suc-
cessive increments of material to each of said
receptacles, a single operating means for
said feeding devices, and separate means for
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said
anenls

| n;wm iive. {0 respectively  disconnect
g feeding means from the operating means
a1 the material an the’ 1'0?01)‘1;1::19@ bas

a5 deseribed.

16 In 2 peceptacle filling “machine, the
chmbi mmm of mesns for sup porting a plu-
"-‘hw of nwpi weles side by side in a ver-
el imu sep warate aeans. for feeding
stiecessive increments of material to each ve-
ceptac rote means for applying tamp-
ing me re to each inerement fed %o cach
receptacle, operating means for the feeding
and tamping means, said means including

18

hr

s, and mU}LhIi"lfﬂ Means res pvctn‘en Gon-
ed by the tamping means for respec-
hlwmmwumv_{ the feeding means Trom
1 when the material in
! - has reachied a predetermined
; iMmM Uy ‘as deseribed. ‘
Inva m'upt acle filling machine, the
Pnntion of means for s }pm*ilmr a plu-
f receptacles gide b‘; side In-a vers
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ers out of operative relation with respect to
said elevating and releasing means when the
plungers are raised above a certain prede-

" termined level, substantially as described.-
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20. In a receptacle filling machine, a plu-

rality of gravity plungers, means for elevat-

ing and releasing said plungers, and a plu-

rality of devices respectively controlled by
‘the plungers for automatically locking .the

respective plungers in inoperative position
with respect to said elevating and releasing
means when the plungers are raised above a
predetermined level, substantially as de-
seribed.

21. In a receptacle filling machine, the
combination of tamping means, operating
means for the tamping means, and ‘means
controlled by the tamping means for auto-
matically locking the tamping means in in-
operative position with respect to said oper-
ating means, substantially as described.

22. In a receptacle filling machine, the
combination of means for supporting a plu-
rality of receptacles side by side in a verti-
cal position, separate means for feeding suc-
cessive increments of material to each re-
ceptacle, separate means for applving tamp-
ing pressure to each increment fed to each
veceptacle, operating means for the feeding
and tamping means, separate nieans respec-
tively controlled by the tamping means for
disconnecting any of the feeding meansfrom
the operating means when the material in
the corresponding receptacle has reached a
predetermined level, and separate means also
controlled by the tamping means for simul-
taneously locking the respective tamping

-means in inoperative position with respect

to the operating means, substantially as de-
seribed. ,

23. In a receptacle filling machine, the
combination of means for supporting a plu-
rality of receptacles side by side in a vertical
position, a plurality of gravity plungers re-
spectively codperating with the receptacles,
means for elevating and releasing said
plungers, a plurality of spring pressed lock-

- ing members normally tending to lie in the
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path of said plungers and adapted respec-
tively to lock said plungers in inoperative
position with respect to said operating
means, and a plurality of latches respec-
tively codperating with said locking mem-
bers to hold the same out of the path of the
plungers, said plungers adapted respectively
to actuate said Iatches to release said lock-
ing members when the plungers are raised
above a predetermined level, substantially as
described. - ’

24. In a receptacle filling machine, the
combination of means for supporting a pln-
rality of receptacles side by side in a vertical
position, a plurality of gravity plungers re-
spectively coGperating with the receptacles,
means for elevating and releasing said

s
!

7

plungers, a plurality of spring pressed lock-

ing members normally tending to lie in the
path of said plungers and adapted respec-
tively to lock said plungers in inoperative
position with respect to said operating
means, a plurality of latches respectively
codperating with said locking members to
hold the latter out of the path of the plung-
ers, said plungers adapted respectively to
actuate said latches to release said locking
members when the plungers are raised above
a predetermined level, and resetting means
for simultaneously actuating said locking

70

75

members to bring the same into operative

engagement with said latches, and for re-
leasing the plungers, substantially as de-
scribed. : ‘
25. In a receptacle filling machine, the
combination of means for supporting a plu-
rality of receptacles side by side in a verti-
al position, a plurality of gravity plungers
respectively codperating with the recep-

tacles, means for elevating and releasing

said plungers, a plurality of spring pressed
locking members normally tending to lie in
the path of said plungers and adapted re-
spectively to lock said plungers in inoper-

ative position with respect to said operating

means, a plurality-of latches respectively co-

“operating with said locking . members to

hold the latter out of the path of the plung-
ers, driving means for said operating means
comprising a belt, a fixed and a loose pulley,
spring pressed belt shifting means normally
tending to hold the “belt in engagement
with the loose pulley and spring pressed
means for holding the belt shifting means
in a position in which the belt is held
in engagement with the fixed pulley to
drive the operating means, said last spring
pressed means being held "in operative
engagement with the belt. shifting means
against the tension of its spring by .the
lecking members when the latter are .held
out of the path of the plungers by said
latches, said plungers adapted rfespectively

to actuate said latches to release said locking

members when the plungers are raised above
a predetermined level, and the holding
means for the belt shifting means being re-
leased when all said locking members have
been released, substantially as described.
26. In a receptacle filling machine, the

“combination of means for supporting a plu-

ality of receptacles side by side in a verti-

“cal positien, a pluralityof feeding devices

for respectively feeding successive incre-
ments of material into the receptacles, a plu-
rality of means for respectively applying
tamping pressure to each increment fed to
each receptacle, operating means. for the
feeding devices and tamping means, a plu-
rality of means respectively actuated by the
tamping -means when the material in the
corresponding receptacles reaches a prede-
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