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UNITED STATES

1,441,196
PATENT OFFICE.

LOUIS A. FREEDMAN, OF NEW YORK, N. Y.

—+ CONVEYING MECHANISM-FOR DRY-BATTERY MACHINES.

Original application filed May 13, 1916, Serial No. 97,441 Divided and this

application filed June 18,

1919, Serial No. 305,014. 'Renewedmnecember 4, 1922,

To all whom it May concern:
‘Be it known that I, Lours A. FREEDMAN, a
citizen of the United States, and a résident

of the city, county, and State of New York,

have invented a certain new and useful Im-
provement in Conveying Mechanism for
Dry-Battery Machines, of which the follow-
ing is a specification. _

- "This invention relates particularly to a
conveying mechanism for transporting bat-
tery shells, or receptacles of any kind, while
various operations, such as filling, heating,
cooling, and the like, are performed on these

articles, and the object of this invention is
to provide a mechanism of the character

above described, in which the shelis or other

receptacles are automatically inserted into

a' coniveyor, with suitable mechanism for
moving the conveyor, and also.to provide
mechanism for automatically ejecting com-
pleted or filled receptacles from the con-
veyor, :
“This application is a division of my co-
pending application Serial No. 97,441, filed
May 13th, 1916, renewed May 27, 1922, Serial
No. 564219, T
With these objects, and other objects
which may hereinafter appear, in view, [
have devised the particular arrangement of

parts hereinafter set forth, and more par--

ticularly pointed out in the claims appended
herete. - e T
Reference is to be had to the accompany-
ing -drawings, forming a part hereof, in
which : IR .
Figure 1 is an end view of a portion of a
battery making machine, provided with my
improved conveying mechanism; and disclos-

- ing the shell inserting mechanism which is

40

preferably mounted at this end of the ma-

chine, » S : X
Figure 2 is a side elevation of the con-
veyor-operating mechanism, together with

" the mechanism for ejecting the filled shells,
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Figure 3 is a side elevation of :the shell-
ejecting mechanism, .

Figure 4 is a plan view of a portion of the
shell ejecting mechanism, -

Figure 5 is an end view, partly in section,
of the mechanism shown in Figure 4,

Figure 6 is a side elevation, partly in sec-
tion, a portion of the mechanism for insert-
ing empty shells in the conveyor,

Figure 7 is a side elevation, partly in sec-

5 tion, of the shell inserting mechanmsm, dis-

thereto,

closing the manner in which the shell insert.
ing plunger operates to insert a shell in the
conveyor, ‘ R v

"Figure 8 is a plan view of a portion of the
conve{;or, showing a portion .of one of the
cross braces and shell holding clips secured

Figure 9 is a sectional view on the line
9—9 of Figure 8, looking in the direction of
th'((al arrows, of one of the shell holding clips,
and . : :
~ Figure 10 is a sectional view of another
form of ‘shell holding eclip.

_ Throughout the various views of the draw-
ings, similar reference characters designate
similar parts. :

Generally, the mechanism disclosed in this
application is divided into three parts, the
first being a conveying mechanism which
carries the battery shells from one end of
the machine to the other and preferably with
an intermittent movement; the. second part
comprises means for inserting the empty
shells into clips arranged on the conveyor;
and the third part comprises an ejecting
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means for the filled shells. In the preferred .

embodiment of my invention, the shell in-

‘serting mechanism; is placed at one end of

the machine, and the shell ejecting mecha-
nism at the other end, all battery-making
operations taking place within the space

85

situated between these two mechanisms. |

While I will hereinafter specifically refer to
a battery making machine, and also refer to

“the receptacles as “battery shells,” it will

be understood that the mechanisms to be
hereinafter described may be’ utilized in
many forms and types of machines, so I do
not limit or confine my invention specifically
to battery making machines. '

In the preferred embodiment of my in-
vention, as shown in' the accompanying
drawings, 1 indicates a portion of the frame
of the machine to which my improved con-
veying mechanism is applied. The frame is
preferably of a substantially narrow width
and is provided with suitable supports, as at
2, and with the longitudinally extending
upper side members 3. ‘ '

Mounted adjacent the two ends of the ma-
chine ‘are transversely extending shafts 4
and 5. The shaft 5 is the driven shaft, and
Is rotated intermittently by suitable driving .
mechanism to be hereinafter described.

Adjacent the ends.of each of these shafts
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are sprockets 6, and the sprockets on the
shaft 5 connect the sprockets on the shaft 4
by chains 8, whereby the rotation of the
shaft 5 by the driving mechanism herein-
after referred to causes a rotation of the
shaft 4. These parallel chains 8 constitute
the conveying mechanism, and they are con-
nected by cross bars 9. These cross bars 9
are connected to the sides of the chains by
L-shaped members 10, and each cross bar is

provided with a plurality of perforations

upon which are mounted resilient clips or
fingers 11 which are adapted to receive, hold

and carry the battery shells. - In the con-’

struction of the spring clips shown in Fig-
ure 9, three fingers are shown and each fin-
ger consists of a strip of flat resilient mate-
rial, having one of 1its ends secured to the

_cross bar 9 as at 12, and then this spring

strip extends downwardly and then out-
wardly and then inwardly parallel with the
bottom of the shell adapted to be embraced
by the fingers; and thence upwardly and
parallel with the sides of the shell and thence
outwardly and away from the shell so that

the three fingers comprising each clip form

a flared opening at their upper ends, where-
by the shells may be readily inserted between
each set of fingers by the shell inserting
mechanism hereinafter described.

In Figure 10 is shown a modification of a
form of a shell holding clip. -Here the fin-
gers are made of flat spring metal with their
upper ends bent at right angles to the body
of the clips 13, and fastened to the cross
bars 9, as at 14. The lower ends 15 of the
fingers are bent inwardly and towards one
another as shown. This form of clip may
be substituted for and used in place of that
shown in Figure 9. :

The sets of clips are placed side by side

in the cross bars, the number of sets being
limited by the length of the cross bars ex-
tending across the machine, and by the num-
ber of batteries desired to be operated upon
all at one time in any one row across the
width of the machine.

Conveyor. actuating mechanism.

Situated at one end of the machine is the
conveyor actuating mechanism which is con-
centrically constructed about the transverse
shaft 5. The transverse shaft 5 is supported
by two bearings which are slidably mounted
on the side frames 3 of the machine in such
% manner that the pair of sprockets 8, 8,
Gxed to shaft 5, which carry the chains 8,
3 may be moved backward or forward in the

direction of the lengtih of the machine so

as ic control the amount of slack in the
chains 8, 8 at all times.

Only one of these bearings designated as
20 for shaft 5 is shown, and the other is
of the weil known piziow block éype. both

bearings naving sloticu holes cherein for
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allowing the bolts which mount them on
side frames 3 to hold the transverse shaft 5
in any desired place thereby controlling the
slack in the chains 8, 8. Fixed on the shaft
5 in addition to the chain sprockets 6, 6 is
the ratchet wheel, 16, which is adapted to

70

be engaged by the pawls 17 and 18. The

pawl 17 1s pivotally mounted on the bearing
20 by the pivot block 19 which'is pivotally
fixed into the extension on bearing 20.  This
construction permits the pawl 17 to move
back or forward as desired, to move the
shaft 5, and thus control the slack in the
chains 8, 8. With the excepticn of the pro-
vision for holding the pivot block 19, the
bearing 20 is identical with the other bear-
ing not shown, which supports transverse
chain sprocket shaft 5 on the other side of
the machine. The purpose of the pawl 17
is to control any backward rotation of the
shaft 5 and conveyor chains 8, 8 carried by

the sprockets 6, 6 which are controlled by

the . adjustment constructional features of
the combination of the lock nuts 19*° mount-
ed upon the threaded portion 17* of pawl 17.
By altering the position of the lock nuts 19*
upon the threads 17* the engaging face of
the pawl 17 can be changed so as to exactly.
fix the permissible amount of backward
movement of the ratchet wheel 16. .
The pawl 18 is pivotally connected at 22
to pawl radius arm 23, which has its inner
en&) loosely. mounted on the hub of the
ratchet wheel 16 on the shaft 5.. The radius
arm 23 with the pawl 18 is also pivotally
connected at 22 by a series of links 24, 25°
and 26° to an eccentric strap 25 driven by
an eccentric 26 fixed on the main shaft 27

which extends longitudinally of the entire’

length of the machine.

By the action of the eccentric 26 on the
main shaft 27 of the machine, it is clear
that when the main shaft 27 rotates, the ra-
dius arm 23 with pawl 18 pivotally connect-
ed thereto at 22, is caused to oscillate back-
ward and forward concentrically about the
center of shaft 5 due to the adjustably exten-
sible universal connecting links 24, 25* and
26> The coupling bolt link 24* is used. to
lengthen out or shorten at will, the distance
between the points 22 and 23, and the center
of shaft 27T.

The main shaft 27 has a gear 27° fixed
on it at one of its ends and this gear 27°
meshes with and is driven by a gear 29°
which 'is fixed upon a worm shaft 30* on
which is mounted a worm 28. The worm
shaft 30° is mounted to rotate, in bearings
31* and is driven by a gear 29 driven by a
belt 30 from a motor 31 fixed to the ma-
chine.

Ry the mechanism just described, the ac-
sion of the conveyor will be apparent. The
pawl 18 is concentrically reciprocated about
the center of het wheel 16 by means of
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the eccentric 25, and as it is thus moved, it
engages the teeth on the ratchet wheel 16,
tooth by tooth, and thereby intermittently
rotating it. On the downward movement of
the pawl 18, the ratchet wheel 16, and thus
the conveyor, is being moved, and during
the upward movement of the pawl 18 the
conveyor is not moving, and it is during
these pauses or dwells in the movement of

the conveyor that operations upon the bat--

tery shells held by the conveyor take place.
- If for the reason of the chain being
lengthened due to wear or stretching, or ex-
pansion in the direction of its length, caused
by the rise in temperature due to the chain
passing through any heating tanks which
may be located on this conveying mecha-
nism, it may be found necessary to take up
the slack in the chains 8, 8. For this pur-
pose the shaft 5 with everything mounted
thereon can be shifted back or forward

without altering any of the adjustments of -

the concentric reciprocating action of the
ratchet pawl 18 or the back stop pawl 17
by reason of its construection heretofore de-
scribed. The number of teeth on the ratchet
wheel 16 is the same as the number of cross
pieces 9 that are spaced on the chain 8. In

this way it is clear that each time the pawl

18 engages a tooth on the ratchet 16 and
moves it ahead until the retaining pawl 17
falls into place, each cross piece will be
moved forward far enough so that each suc-
ceeding cross piece will occupy the place
previously occupied by the preceding cross

piece.

Inserting mechanism.

At the opposite or front end of the ma-
chine is situated the mechanism for insert-
ing .empty shells in the conveyor. At 32
are shown the inclined shell holding slide-
ways. There are a series of these slideways,
the:amount of slideways being governed by
the amount of sets of shell holding clips on
each cross member 9 of the conveyor. The
slideways are placed parallel to one another
and all are supported on a suitable bracket
33 fixed to the side rails 8 of the frame of
the machine. These inclined slideways are
so arranged and disposed that they hold
the unﬁl%ed shells 36 of the batteries, so
that the cylindrical surfaces of the shells
stack one against another, and the bottoms
of the shells rest against the bottom plate
34 of the slideways 32. -

- The lower end of each slideway 32 is cut
away as at 32% and a spring pressed bolt
35 normally holds the bottom shell in posi-
tion from falling through the openings 82-,
This spring pressed bolt 35 is thrust aside
by the shell whenever a plunger 37 is forced
into the lowermost shell by mechanism
which -will be described below. In addition

to this, the spring pressed bolt 85 tends to

hold the lowermost shell in each slideway .

from sliding through 32* into the conveyor

until pushed therein by the plunger 87.
At the bottom of each shell slideway 32
is placed a plunger guideway 38, which is
opposite a corresponding set of clips in
cross piece 9, and so located that the center
line of the plunger guideway is directly in
line pointing towards the center line of the
transverse chain sprocket shaft 4 which has
mounted upon it the pair of sprockets 6, 6
for chains 8, 8. The chains 8, 8 are de-
signed to carry the cross pieces 9 in a man-

-ner already described so that when the sets

of clips 11 holding the battery shells 36 in
cross piece 9 are in registration with and
come properly to rest underneath and close
to this inserting mechanism, then each
plunger is centered up concentric with its
respective set of clips for holding the cup
about to be inserted therein, C

This plunger 37 is provided with a
toothed under surface or rack portion 39,

“which is adapted to engage a segmental

gear 40 mounted on an oscillating cross
shaft 41, which extends transversely of the
machine, and is mounted in bearings 42 on
the side members 8 of the frame of the
machine. -

The plungers 37 are moved by the seg-
mental gears 40 in guideways 88 in a direc-

~tion which is normal to the pitch circle of

the chains 8, 8 on sprockets 6, 6 of the shaft
4, as will be seen by the drawing, Figure 6,
which shows the center line of plungers 87
passing through the center of shaft 4. A

To permit proper meshing of the teeth of
the segmental gear 40 and the toothed por-
tion 39 of the plunger, the plunger guide 38
is slotted as at 48: The end of the plunger
37 which enters the cup is provided with a
spring-pressed end 44, which is adapted to
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come into contact with the bottom of the _

shell which is lowermost in the column or

pile of shells in the slideway and force the

same forward through the openings 32

against the resistance of spring pressed bolt

35 into its corresponding set of resilient

clips 11 on that one of the cross members of

the conveyor at rest opposite the openings

32* of the cell inserting mechanism. The

telescopic spring pressed end 44 of the

plunger 37 is a precautionary means to as- -
sure proper contact between the bottoms of

the clip fingers and shells in spite of vary- -
ing depths of shells and also assures the

proper compensation in the length of for-

ward movement of the plungers 37 required

to properly seat all shells between the clips

11 in the cross piece 9 of the conveyor and

yet at the same time not to push any one or

more shells out through the bottom of a set-
of clips. - :

The shaft 41 is oscillated at the proper
time, which is during one of the pauses in
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the movement of the ronveyor. - neans of
a crank 45 fixed to one of its enas, which
engages & iink 46 which is preferasly ad-
justable as to length, and this iink 46 is con-

: nected to suitable cam mechanism 47 which
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is driven by the main shaft 27 of ¢he ma-
¢hine. It will be understood from the fore-
going that for every revolution of the main
shaft 27, the plungers 37 are driven forward

% to force a sheil into its respective zet of clips
and then the plungers move backward

withdrawing far encugh so as to aliow the
next sheil that is in the bottommest position
in each siideway 32 to drop down into each
plunger guideway 38, in position awaiting
20 be forced into the next set of clips situ-

ated on the next cross piece mounted on the .

chain, upon -the next subsequent forward
movement of the plungers 37. ‘

It will also' be understood that the
plunger ‘mechanism is identical for each
slideway and operates identicai for each
longitudinal line of clips in the machine.

After the shells have been inserted into
the clips 11, they are carried by the con-
veyor to various mechanisms which are
placed on the frame of the machine. These
various mechanisms fill, heat, cool and per-
form other operations on the shells while
these shells are held in the conveyor during
the intermittent pauses as well as at other
times while on their way on the conveyor, and
when the shells reach the ejecting mecha-
nism, now to be described, these operations
having been performed, the filled shells are
ready to be ejected from the conveyor.

Ejecting mechanism.

The ejecting mechanism is shown in Fig-
ures 2, 3,4 and 5. On the inside of the longi-

tudinal side members 3 of the machine and

extending downwardly from the main body
48 of the ejector mechanism are located
brackets 53, which are united by the trans-
verse section 48, which is provided with a

.plurality - of parallel vertically extending

perforations through which vertically re-
ciprocating ejecting plingers 49 mqve.
Each of these plungers is so placed as to be
in direct alignment with a shell when held
in the clips 11 so that upon its upward
movement, the plunger is adapted to con-
tact with the bottom of the shell and force
the shell upward and out of engagement
with the fingers 11 of the clip. The upper
end of each plunger is beveled as at 49° so
that they can pass in between the clips
should no sheil be held therein.
Each plunger 49 is connected to a suitable

crank 50 by means of a slotted pivot con-.

struction at 51, and each crank 50 is fixed
on an oscillating shaft 52 which has its ends
mounted in the brackets 53. The shaft 52 is
oscillated at the proper time by means of a
link 54 attached as shown to a lever 54°

P R
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mounted on the shaft 52 which is recipro-
cated by means of suitable cam mechanism
54 on the main shaft 27 of the machine.

The bracket 33 is provided with an exten-
sion in the Yorm of a bearing 55* and in this
bearing is mounted a shaft 55 which ex-
tends transversely of the machine and upon
which is fixed a number of crank arms.

Cne of these arms 56 has its end attached
to a coil spring 57 which has its upper end
attached to a fixed part of the machine on
the longitudinal frame member 3. This
spring 57 is a retractive spring, and mnor-
mally holds the arm 56 in the position
shown. Another arm 58 is fixedly mounted
on the shaft 55, and is connected at its end
to a link 59 which has a slot 60 in which a
pin 61 on the lever 58 extends. The link 59
extends to suitable cam mechanism 62 on
the main shaft 27 of the machine, which
causes the link 59 to reciprocate once in each
revolution of the shaft 27. .

Another arm 63 is one of a pair that is
fixed on the shaft 55 and which runs in a
substantially vertical direction to above the
level of the table plate 64 where both arms
63 are attached by links 65 to the cell pusher
slide 66. This cell pusher slide 66 has a se-
ries of perforations for the parallel fingers
67 which serve as partitions, to pass through
the pusher slide 66. ‘On one end. of the par-
allel fingers 67 they are made fast into the
ends of the vertical divisional plates 68, and
at the other end the parallel fingers 67 are
provided with the enlarged head construc-
tion 67* so as to act as a limit stop for the
backward movement of the cell pusher slide
66, which slides backward and forward on
them.

The table plate 64 is slidably mounted
upon the side members 3. This table plate
64 in combination with the divisional plates
68 extending in a direction parallel with
the chain travel, forms the means for re-
ceiving the cells in parallel rows 68° as they
are ejected from the machine.

Therefore, in each alley on the table 64
and similar to :the openings 32% in ‘the
shell .inserting mechanism are the openings
64> in the table plate 64 which are so lo-
cated to be directly above and in line with
the ejector plunger 49. = , -~

The slide 66 is provided with semi-circu-
Tar recesses 69 which fit the cylindrical sides
of the shells 36 when they have been raised
by the plungers as shown in Figure 4, and
are shaped in contour so that they are po-
sitioned slightly back from the perforation
openings 64* in plate 64. -

The cams which drive the links 54 and .59
are so timed that at the proper time, when
a cross bar 9 of the conveyor carrying its
spring clips filled with the completed or
filled battery shells reaches a position di-
reetly above the plungers 49, the chains with
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 their cells come to rest and the plungers are
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8% conveyor for holding a plurality of recep-.

elevated and the shells are forced out of
the embrace of the spring clips upward
through the table perforations 64* and are
lifted to an elevation slightly above the

level of the table 64. Up to this point the

slide 66 has been stationary, the slot 60 in
the link 59 permitting. upward movement

of the link 59 without causing movement or

actuation of the arms 56, 58, 63, 65 and
the pin 61. The bottom of the slot 60 is
reached by the pin 61 co-incidentally with
the raising of the shells 36 by the plungers
49 through the table perforations 64* to
their highest point. Then the slide 66 rapid-
ly moves forward by further lifting of the
link 59 whereby the shells are swept for-
ward from their position on top of the
plungers 49 onto the table 64 and between
the guides 68 in rows 68* from whence they
may be removed when desired. The plung-
ers 49 are then lowered down far enough
to clear the next row of shells approaching,
the slide 66 is drawn backward against the
stops 67* where it awaits the lifting of the
next row of shells. )

Having described my invention, it is ob-
vious that it is not to be restricted to the
exact embodiment shown, but is broad
enough to cover all structures coming with-
in_the scope of the annexed claims.

What I claim is:

1. In a machine of the class described, a
conveyor provided with a plurality of
spring clips for holding receptacles, means
for inserting shells into said clips compris-
ing a plurality of plungers and mechanism
for actuating the same, ejecting mechanism
comprising a plurality of plungers adapted
to force the shells out of the embrace of said
clips, a slide, and a table upon which said
shells are adapted to be moved by said slide.

2.-In a machine of the class described, s
conveyor, means on said conveyor for re-
ceiving and holding a plurality of recep-
tacles, a plurality of plungers and means
for actuating the same to cause said plun-
gers to insert receptacles into said recep-
tacle holding means, and an ejecting mecha-
nism comprising a plurality of plungers and
means for actuating the same to cause said
plungers to remove the receptacles from out
of engagement with the receptacle holding
means, a slide, and a table-upon which said
ria.(:;ptacles are adapted to be moved by said
slide,
3.e}m machine of the class described, a
conveyor provided with a plurality of re-
ceptacle holding spring clips, a receptacle
slideway, a plunger beneath said shdeway
provided with a spring pressed head for con-
tacting with and forcing a receptacle into
position in a set of spring clips. :

4. In a machine of the class. described, a

8
tacles, means for ejecting said receptacles
from said conveyor comprising a plurality of
vertically movable plungers, a table, and a

“slide adapted to move the receptacles onto
said table when elevated by the plungers.

5. In a machine of the class described, a
conveyor having a plurality of spring clips
for holding receptacles, a plurality of plun-
gers adapted to contact with and force said
receptacles out of the embrace of said clips;
a table and a slide for moving the recep-
tacles onto the table after the same has been
disengaged from the clips. .

6. In a machine of the class described, a
conveyor, means on said conveyor for re-
ceiving and holding receptacles, a plunger
for inserting said receptacles into said re-
ceptacle holding means, and a spring pressed
head on said plunger. . .

7. In a machine of the class described, a
conveyor provided with a plurality of clips

Afor holding receptacles and carrying the
.same, means for ejecting said receptacles

from said clips comprising a plurality of
plungers, a movable slide adapted to contact
with the receptacles removed from the clips
and a table upon which said receptacles are
moved by said slide.

8. In a machine of the class described,
means for holding a plurality of receptacles,
means for removing said receptacles from
said holding means comprising a plurality
of upwardly movable plungers adapted to
contact with said receptacles and lift. the
same, a slide adapted to contact with said
receptacles and shift the same and a sup-
port for receiving the receptacles moved by
the slide. . '

9. In a machine of the class described, a
conveyor mechanism comprising a pair of
spaced apart chains, connections between
said chains, receptacle supporting members
on said connections, plungers for inserting
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receptacles in said supporting members,

means for ejecting said receptacles there-

from, said ejecting means comprising a plu--

rality of plungers, a slide adapted to contact
with the receptacles moved by the plungers
and a support on which the Treceptacles are
moved by the slide.

10. In a machine of the class described, a
conveyor provided with a plurality of spring
clips for holding receptacles, means for re-
moving receptacles from said clips compris-
ing an upwardly movable plunger -adapted

to contact with and lift each receptacle out.

110
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of its clip, a slide adapted to contact with

the lifted receptacles and a support on which
the lifted receptacles are moved by said
slide. S

conveyor, means on said conveyor for receiv-
ing and holding receptacles, a plunger for
inserting said receptacles -into said recep-
tacle-holding means, a slide way adapted to

11. In a machine of the class describéd, a -
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cause successive receptacles to be positioned

adjacent to the plunger and a resilient stop

for retaining each receptacle in position to
receive the thrust of the plunger.

12. In a machine of the class described, a
conveyor, means on said conveyor for re-
ceiving and holding receptacles, a plunger
adapted to enter into each of said recep-
tacles and contact with the bottom thereof
and insert said receptacles into the recep-
tacle-holding means and a spring-pressed
head on said plunger.

13. In a machine of the class described, 2
conveyor, means thereon for receiving and
holding a plurality of receptacles, a plunger
adapted to successively feed receptacles to

said conveyor, a support for said receptacles

in the path of movement of the plunger, and
a resiliently mounted stop on said support
adapted to position said receptacles on their
support. ' : ‘ :
14. Ir a machine of the class described, a

1,441,196 .

conveyor, means thereon for receiving and

‘holding a plurality of receptacles, a plu-

rality of plungers operating in unison to
feed receptacles to said conveyor, means for
ejecting receptacles from said conveyor com-
prising a plurality of upwardly movable
ejecting plungers, a slide adapted to engage
receptacles moved by said ejecting plungers
and a support on which receptacles are
moved by said slide. ' '

15. In a machine of the class described, a
conveyor provided with means for holding
a plurality of receptacles, a receptacle slide-
way, a plunger beneath said slideway pro-
vided with a spring-pressed head for con-
tacting with and forcing a receptacle into
position on the conveyor and a resilient stop
in said slideway for holding the receptacles
in the path of movement of the plunger.

Signed at the city, county and State of
New York, this 26th day of May, 1919.

- LOUIS A. FREEDMAN.
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