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(CL 214—6)

This invention relates to apparatus for handling flat,
flexible-walled packages or bags after the latter have been
partially filled wtih loose material and closed. More
particularly, the invention relates to apparatus for trans-
ferring the bags from edge-to-edge upright positions on
the carrier of a packaging machine and into stacked side-
by-side relation in receivers spaced along a second car-
rier for transfer to a cartoning machine and insertion
in boxes or cartons.

The primary object of the present invention is to
pack a relatively large number of bags compactly in
a comparatively small carton.

A more detailed Ob]CCt is first to collect the bags on

'+ a conveyor in a series of stacks smaller than the stacks

to be imserted in the cartons and to advance these stacks
past a flattening device positioned along the conveyor
and effective to compact and evenly distribute the mate-
rial in each bag in each stack and then to advance the
stacks to a transfer station for incorporation in larger
stacks.

Another object is to incorporate the small stacks in
Jarger stacks quickly, easily and in a novel manner so
that the bags in the larger stacks are disposed in proper
relation for packing in cartons.

A more specific object is to transfer the successive
stacks arriving at the transfer station vertically into the
receiver dwelling ad}acent the transfer station thereby to
maintain the bags in verticaily stacked side-by-side rela-
tion.

A further object is to correlate the operation of the
conveyor with the bag carrier, and the operation of the
receiver carrier with the conveyor, in a novel manner
such that the bags are arranged in small stacks of the
desired size on the conveyor and large stacks of the
desired size in the receivers automatically as an incident
to the driving of the conveyor and the receiver carrier.

The invention also resides in the mechanism for ad-
mitting the successive stacks into and holding- the same
in the receiver dwelling at the receiving station.

Cther objects and advantages of the invention will
become apparent from the following detailed description
taken in connection with the accompanying drawings, in
which

FIGURE 1 is a perspeciive view of a bag after the
latter has been filled and closed.

FIG. 2 is a schematic perspective view illustrating
the steps performed by the apparatus embodying the
novel features of the present invention.

FIG. 3 is a perspective view showing the bag after a
flattening operauon

FIG. 4 is a fragmentary side elevatlonc.l view of the
novel apparatus.

FIG. 5 is an enlarged fragmentary sectional view taken
along the line 5—35 of FIG. 4.

FIG. 6 is an enlarged fragmentary sectional view
taken along the line 6—6 of FIG. 4.

FIG. 7 is an enlarged fragmentary sectional view taken
along the line 7—7 of FIG. 4.

FIG. 8 is an enlarged section taken along the line 8—38
of FiG. 4.

FIG. 9 is an enlarged fragmentary sectional view taken
along the line 9—9 of FIG. 4.

FIG. 10 is an enlarged fragmentary section taken along
the line 13—19 of FIG. 8.
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FIG. 11 is a fragmentary perspective view of the trans-
fer mechanism constituting -a portion of FIG. 8.

FIG. 12 is an enlarged fragmentary sectional view
similar to a portion of FIG. 10 with the parts in differ-
ent positions and showing the first step in the filling of a
receiver.

FIG. 13 is a view similar to FIG. 12 with the parts
in different positions and showing the next step in filling
the receiver,

FIG. 14 is a view similar to FIG. 12 showing another
step in filling the receiver.

FIG. 15 is a view similar to FIG. 14 showing the next
step in filling the receiver.

FIG. 16 is a view similar to FIG. 15 showing the next
step in filling the receiver.

FIG. 17 is a view similar to FIG. 16 showing a further
step in filling the receiver.

FIG. 18 is a view similar to FIG. 17 showing the
final step in filling the receiver.

FIG. 19 is a schematic perspective view illustrating
the steps performed in forming and filling the bags
arranging the bags in stacks, and inserting the stacks in
cartomns.

As shown in the drawings for purposes of illustration,
the invention is embodied in a machine for packaging ma-
terial in a flat, envelope-type bag 19, transferring the
bags from edge-to-edge upright positions on a carrier 11
(FiGS. 2 and 19) and into stacked side-by-side relation,
and inserting the stacks thus formed into cartons or.boxes
if2. The bags 10 may be filled with a locse material
such as powdered gelatin and a predetermined anumber,
in this case thirty-two, are inserted in each carton. Pref-
erably, the bags are made and filled, the cartons are
opened, the bags are inserted in the cartons, and the
cartons are closed through the correlated use of a ma-
chine 12 (FIGS. 2 and 19) for forming and filling the
bags and a machine 13 (FIG. 19) for forming, filling
and closing the cartons. 7

The packaging machine 12 may be of the type shown
in Bartelt Patent No. 2,649,674 to which reference is
made for details of construction and operation. - Gen-
erally, a machine of this type forms bags comprising
two coextensive side panels 14 disposed in opposed, face-
to-face relation and joined together along corresponding
margins as by heat seals 15. During forming and filling,
the bags are advanced edge to edge along the carrier 11,
receiving measured charges of material and finally being
closed by sealing of the margins across the upper end.
At the end of the carrier, the bags are discharged onto
a conveyor 17 (FIGS. 4 and 19) for arrangement in
stacks and transfer to the cartoning machine. - The latter
may be similar to the one disclosed in Harker Patent
No. 2,923,112 and includes a second carrier 18 for
transferring the stacks step by step along a predetermined
path through a plurality of spaced stations, the cartons
being positioned to receive the stacks and thereafter
closed in a manner well known in the art. . The transfer
of bags from the bag carrier 11 to the conveyor 17
may be accomplished by a suitable loading mechanism
which turns the bags from the upright position to a hori-
zontal position and deposits the bags on the conveyor
as illustrated schematically in FIG. 2. This loading
mechanism may include an arm 19 (FIG. 5) swingable
back and forth between the bag carrier and the conveyor
with a suction cup 26 mounted on the free end of the
arm to grip. and carry the bags to the conveyor.

Due to the flowable nature of the loose material in the
bags, this material tends to settle near the bottom of the
bag which thus bulges at its lower end as shown in FIG.
1. The present invention contemplates the provision of
novel apparatus for packing a relatively large number
of bags compactly in a comparatively small carton. For
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this purpose, the bags first are collected on the conveyor -

17 in a series of stacks 21 smaller than the stacks 20
to be inserted in the cartons and are advanced along a
predetermined path past a flattening device 24 positioned
along the conveyor and effective to compact and evenly
. distribute the material in each bag in each stack.  After
being flattened, the stacks 21 are collected in the larger
stacks 29 for insertion in cartons.

In the present instance, each small stack comprises four
bags and is formed at a loading station 22 on the con-
veyor 17 adjacent the discharge end of the bag carrier.

At the other end of the conveyor is a transfer station 23 .

and a novel transfer device operable to move the stacks
21 one at a time into a receiver 16 on the carrier 18
until the desired number of bags have been collected in
one receiver, at which time the carrier 18 is advanced
one step toward the cartoner to bring an empty receiver
into position to receive bags at the transfer station.

Preferably, the various elements of the apparatus are
mounted on an elongated horizontal frame 25 including
legs 27 (FIGS. 4 and 8) disposed at opposite ends of the
apparatus and connected by horizontal angle bars 28 and
29. A plurality of posts 39 spaced along and upstanding
from the angle bars are bolted adjacent their upper ends
to elongated horizontal rails 31 and 32 which are dis-
posed on opposite sides of the conveyor 17 and extend
along substantially the entire length of the latter. A
horizontal camshaft 33 journaled on the frame in spaced
bearings 34 and 35 and generally paralleling the path
of the packages is driven intermittently to cperate the
various mechanisms for handling the packages.

In the present instance, the conveyor 17 is formed by
an endless chain 37 running around horizontally spaced
sprocket wheels 38 and 39 keyed to shafts 40 and 41
(FIGS. 4, 8 and 9) journaled on the rails 31 and 32, the
upper horizontal run of the chain 37 defining the package
path and extending from a point adjacent the discharge
end of the carrier 11 to the transfer station 23 which is
close to the receiving station 42 of the cartoning machine.
Preferably, a plurality of holders 43 are secured to the
chain in evenly spaced relation to receive the bags from
the carrier 11 and maintain the bags in stacks as the
latter are moved along the conveyor 17. -

As shown in FIGS. 5, 6 and 9, these holders are in the
form of U-shaped castings which open upwardly when
on the upper run of the chain thereby forming pockets
into which the bags are deposited at the loading station
22. The pockets are somewhat longer than the bags (see
FIG. 7) to admit the latter between the end walls 44 of
the holders, and the sides of the holders are opsn to
facilitate removal of the bags at the transfer station, as
will appear later. Between the loading station and the
transfer station, the stacks are held against sliding out
of the holders by retaining plates 45 (FIGS. 6 and 9)
cxtending along opposite sides of the upper run of the
chain and bolted or welded to the rails 31 and 32 closely
adjacent the open sides of the holders. The latter are

secured fo the chain by means of a pair of brackets 48

having horizontal legs welded to the bottom 47 of the
holder and vertical legs secured to opposite sides of the
chain.

The flattener 24 preferably includes an oscillating mo-
tor 50 of any conventional construction formed with
flanges 51 projecting outwardly from opposite ends of the
motor housing and secured to upright rods 52 (FIG. 6)
which extend above and below the flanges. Mounted on
the upper end of each rod is a cross bar 53 extending
laterally beyond each side of the housing and slidably
receiving an upright stud 54 at each end. The studs are
bolted at their lower ends to a base 55 hinged on one side
at 57 on the rail 32 and extending across the conveyor,
the other side of the base resting on a post 58 (FIGS. 4
and 6) screwed at 59 to the rail 31. The base is releasably
secured by a bolt 56 to a flange 6¢ on the post 58. Mount-
ed in this manner, the flattener may be swung to an out-
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35

40

. 4 . .
of-the-way position partially shown in phantom in FIG. 6.
Encircling the studs 54 below the cross bars 53 are helical
compression springs 61 which act between the cross bars
and nuts 62 threaded on the lower end portions of the
studs to support the motor above the conveyor. Similar
compression springs 63 on the studs above the cross bars
and acting between the cross bars and nuts 64 on the
upper end portions of the studs urge the motor down-
wardly.

To transmit the vibration of the motor to the bags, an
elongated, generally horizontal bar 65 is secured to-the
lower ends of the rods 52 and extends along the con-
veyor 17 above the bags. The horizontal portion 67
(FIGS. 2 and 4) of the bar is spaced above the conveyor

a distance approximately equal to the desired height of -
the stacks and, to guide the stacks under the bar for
compacting, the leading end porticn 88 of the bar is in-
clined upwardly away from the conveyor. The side walls
44 of the holders are cut away to form notches 69
through which the bar 65 passes thus insuring that the
bar engages the top bag of each stack. It will be ¢b-
served that the spring mounting of the vibrator permits
the latter to yield as each stack begins to move under
the bar while maintaining pressure on the bar so that
the latter and the conveyor cooperate to squeeze and
flatten the stacks. To prevent sagging of the chain, guide
bars 7¢ (FIGS. 5, 6 and 9) bolted to the inner sides of
the retaining plates 45 extend along the path of the hold-
ers so that the latter slide on top of the bars 70 and are
braced thereby against downward deflection under the
pressure exerted by the flattener.

After passing the vibrator, each flattened and compact-
ed stack 21 is advanced to the transfer station 23 for in-
corporation in a large stack 2¢ in the receiver 16 dwell-
ing at the receiving station 42. The stack in the holder 43
dwelling at the transfer station is inserted in the receiver
by the transfer mechanism which herein includes a pusher
71 movable back and forth across the conveyor 17 to
engage each sucessive stack and shift the same iaterally
off the conveyor. As shown most clearly in FIG. 8, the
pusher may include a block 72 shorter than the spacing
of the end walls 44 of the holders and supported above

. the level of the bottoms 47 of the holders in alinement -
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with the holder dwelling at the transfer station. Support-
ing the pusher block is a slide 73 (FIG. 8) journaled
for sliding horizontally along parallel rods 74 extending
transversely of the conveyor above the transfer station
and supported at opp031te ends by the two end plates 75
(FIGS. 4 and 8) of a generally U-shaped frame 77, the -
end plates being disposed on opposite sides of the con-
veyor and connected by a cross piece 78 The frame
is mounted above the conveyor on vertical posts 79 bolted
at 80 (FIG. 4) to the rails 31 and 32. Securing the pusher
block to the slide for movement in unison therewith is
a depending rod 81 bolted at 82 to the slide and carrying
at its lower end a horizontal arm 83 extending ‘toward °
the conveyor but terminating short of the latter when the
slide is in the retracted position (FIG. 8). The pusher
block is mounted on the end of the arm 83 adjacent the
conveyor.

In order to advance the pusher across the conveyor as
the latter dwells with a holder positioned at the transfer
station, the slide 73 is moved forward along the rods 74 -
by the camshaft 33. For this purpose, a link 84 is pivot-
ally connected at one end to the slide and at the other
end to the upper end of an upright leg 85 of a bell crank
87 (see FIG. 8). The latter is fulcrumed on a shaft §8
(FIGS. 4 and 8) journaled on the frame in bearings 89 to
turn about an axis palalleling the package path, the bear-
ings 89 being bolted at 90 to a plate 91 mounted between
two of the posts 38. The shorter leg 93 of the bell crank
extends inwardly toward the camshaft and is connected
through linkage 94 to the free end of a lever ¢5 lying
across the top of the camshaft.
lever is pivoted adjacent its right-hand end on a pin 97

As shown in FIG. 8, the ..
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projecting from the wall of a housing 92 supported on
the bars 28 and 29, and the left-hand end is urged down-
wardly by a coiled compression spring 96 (FIG. 4) en-
circling a rod 89 secured to the lever and slidably received
in a bracket 168 on the housing 91. Journaled on the lever
intermediate the ends of the latter is a roller follower 181
which rides on an eccentric cam 192 fast on the camshaft.
The cam and the spring cooperate to raise and lower the
follower 161 to rock the lever about the pin 97 and,
through the bell crank and links 84 and 94, move the slide
and pusher forward and back.

On its forward stroke, the pusher passes between the
walls 44 of the holder dwelling at the transfer station, en-
gages the terminal stack and pushes it out of the holder,
along a guide trough 163 and onto a platform 104 dis-
posed on the right-hand side of the conveyor. Herein,
the trough 103 for guiding the stacks onto the platform
184 is formed by side walls 185 and 167 (FIG. 11)
spaced apart a distance slightly greater than the spacing of
the holder walls 44 and joined together by a rear wall 168
beyond the platform. Turned inwardly from the portions
of the side walls adjacent the forward end of the trough
are two horizontal flanges 109 which terminate short of
each other to form the bottom of the trough. The free
edges of the flanges are spaced apart a distance less than
the corresponding dimension of the packages to support
the latter for sliding thereon. Each flange also terminates
short of the rear wall 108 thereby leaving an opening
at the end of the trough, the platform normally being posi-
tioned in this opening level with or slightly below the
flanges 109. The length of the forward stroke of the
pusher is such that each stack is slid onto the platform
and close to the rear wall.

As a safety measure for preventing damage to the
machine if the bags become jammed at the transfer sta-
tion, a releasable connection may be provided between
the link 84 (FIG. 8) and the upper end of the bell crank
87. Herein, a switch housing 119 slidably mounted on the
link is carried by a bar 111 and the latter is fulcrumed
at 112 on the bell crank. The housing 118 normally is
coupled to the link by a yieldable detent (not shown)
which releases the housing 118 if abnormal resistance is
encountered by the pusher. In such a case, the housing
slides along the rod and away from a lug 113 rigid with
the rod so that the switch is opened to de-activate the
machine. »

To insure that each stack inserted in a carton contains
the requisite number of bags, a flexible feeler 114 (FIGS.
4 and 7) may be suspended at a predetermined height
above the conveyor adjacent the trailing end of the flat-
tener so that a short stack passes under the feeler without
contacting the latter. Herein, this feeler constitutes the
actuator for a switch 115 which may be disposed in the
machine circuit, the switch normalily being open, and clos-
ing to permit the initiation of a further step only when
a full stack is in the holder as indicated by the feeler.

Preferably, a pair of parallel hold-down bars 117 are
. mounted above the trough 183 to extend along the path
of the stacks between the conveyor 17 and the platform
184 and press the stacks downwardly as the latter slide
along the trough thereby providing positive control of
the stacks during transfer. These rods are carried on
a horizontal arm 118 extending transversely of the trough
and are spaced apart a distance less than the length of the
packages. The arm 118 is mounted on the upper end of
an upright rod 119 (FIG. 10) carried on a vertically
movable slide 129 journaled on guide rods 121 supported
between spaced brackets 122 on a post 123 secured to
the rail 32. A link 124 fulcrumed on a pin 125 projecting
from the slide extends into the housing 82 where the lower
end of the link is pivotally secured to a lever 127. The
latter is fulcurmed.on the pin. $7 in the housing 92 and
carries at one end a follower 128 riding on a cam 129 on
the camshaft 33. As the lever 127 is rocked up and down
by the cam and a spring (not shown), the hold-down bars
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6

first are moved into engagement with the stack being slid
out of the holder and then are raised as another holder
moves into position at the transfer station.

In accordance with another aspect of the invention, the
small vertical stacks 21 of the packages transferred onto
the platform 184 from the conveyor 17 are transferred
in a novel manner and arranged quickly and easily in the
larger stacks 20 comprising thirty-two packages vertically
stacked side by side in proper relation for packing in the
cartons.. For this purpose, the platform transfers the
stacks vertically into the receiver 16 dwelling at the trans-
fer station and means is provided for admitiing each stack
into the receiver and then holding the stack therein as
another stack is loaded on the platform at the transfer
station. ’

In the present instance, the receiving station 42 of the
carrier 18 is located above the platform 104 and the latter
lifts the successive stacks into the receivers through the
lower open ends of the latter. The carrier 18 for pre-
senting the receivers successively to the receiving station
may be formed by a pair of endless chains 130 disposed in
spaced vertical planes and running around the sprocket
wheels 131 keyed to shafts 132 journaled in spaced hori-
zontal rails 133 and 134 disposed along opposite sides of
the carrier 18 (see FIG. 8). The receivers 16 are carried
by platforms 135 evenly spaced along the chains and each
having two legs 137 extending in between the chains and
suitably secured thereto so that the platforms are dis-
posed above the chains along the upper runs of the latter.

Herein, the receivers 16 comprise buckets formed by
opposed parallel side walls 138 and 139 joined across
the rear by a wall £49. The upper and lower ends of
each bucket, which are larger than the sides of the pack-
age, are left-open and the remaining side is partially
closed by flanges 141 (FIG. 2) turned toward each other
from the free edge of each side wall. Preferably, the
buckets are pivotally mounted on the platforms as shown
in FIG. 8 by means of trunnions 142 on the edge of the
platforms 135 journaled in holes in brackets 143 welded
to the rear wall of each bucket. Mounted in this man-
ner, the buckets are tiltable about the fulcrum defined by
the trunnions between a reclining position in which the
rear wall 149 lies parallel to the platform 135 as shown
in phantom in FIG. 8 and an upright position, shown in
full in FIG. 8, in which the buckets are offset to one
side of the platforms with the lower open ends opening
downwardly toward the elevator platform. To control
the angular position of the buckets, a finger 144 fast on
each bracket 143 and paralleling the rear wall 140 ex-
tends in between and bears against two parallel plates
145 secured to the rail 133. 'These plates are vertically
disposed adjacent the receiving station to hold the buckets
upright, and may be twisted through a ninety-degree
turn between the receiving station and the loading sta-
tion (not shown) of the cartoner thereby to tilt the
buckets into reclining positions for discharge of the stacks
20 through the upper ends of the buckets. - The latter
are carried back to the receiving station in the reclining
position and are tilted into the upright position as they
approach the receiving station.

To lift successive stacks into the bucket dwelling at the
receiving station, the elevator platform 104 is raised and
lowered by the camshaft 33 whereby the movements of
the platform- are correlated with the movements of the
pusher 71. ‘Herein, the platform is supported on a car-
riage 147 by a Z-shaped arm 148 (see FIG. 11) supported
at one end on a vertical rod 142 extending between one
leg of the arm 148 and a bracket 139 screwed at 151
to the carriage (see FIG. 10). Accordingly, the plat-
form is offset to one side of the cairiage and is alined .
with the opening in the bottom of the trough. The car-
riage 147 is journaled for up and down sliding on two
parallel rods 152 (FIG. 10) fastened between plates 153
supporied on one side of the post 154 fast on the rail
32. Journaled on a pin 155 projecting horizontally
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from the side of the carriage is a vertical link 157 ex-
tending into the housing 92 alongside the camshaft and
connected at its lower end to the free end of a generally
horizonatl lever 158 (FIG. 9) fulcrumed at 159 on the
housing on the other side of the camshaft. A roller 166
journaled on the lever 158 rides on a cam 161 on the
camshaft and is moved up and down by the cam and a
spring 182 (FIG. 9) to rock the lever about the fulcrum
159 and thus move the carriage 147 up and down so
that the platform is first raised to a position within the
buckets (FIGS. 9 and 10) and then is lowered to a posi-
tion level with the bottom of the trough. The arm 148
on the upper end of the rod 149 passes between the free
edges of the flanges 109 as the platform is raised and
lowered. . .

Herein, the means for admitting and holding stacks in
the buckets includes first and second fingers 163 and 164
mounted on opposite sides of the bucket being filled and
movable back and forth relative to the side walls 138
and 139 between an inactive position and an active posi-
tion. In the active position, the fingers extend partially
across the lower open end and are spaced apart a dis-
tance less than the corresponding dimension of the pack-
ages but greater than the width of the platform 164
thereby to abut against the underside of the stacks Zi
and support the latter in the bucket as the platform is
lowered through the space between the fingers. In the
inactive position, the fingers are spaced apart a distance
greater than the corresponding dimension of the packages
so that the latter pass freely into the bucket.

In the present instance, these fingers 163 and 164 com-
prise the adjacent edge portions of two plates 165 and
167 forming a part of a track which extends horizontally
along the lower open ends of the upright buckets on the
carrier 18. As shown most clearly in FIGS. 2 and 11,
the plates 165 and 167 are supported in a common plane
and on opposite sides of the bucket dwelling at the re-
ceiving station and are alined with notches in the lower
edges of the side walls 138 and 139 respectively.. To
support the plates for back and forth edgewise sliding in
the plane, each plate is mounted on the upper end of a
block 168 journaled for sliding horizontally along a rod
169 disposed below and paralleling the track, the opposite
ends of the rod 169 being received and held in spaced
plates 179 supported on the rail 32 on opposite sides
of the receiving station. Thus, as the blocks slide alter-
nately together and apart, the plates 165 and 167 are
moved back and forth between the active position and
the inactive position.

The movements of the plates are correlated with the
movements of the platform 184 so that the fingers are
moved apart as a stack 21 reaches the lower open end of
the bucket and then are moved back toward each other
before the platform passes below the level of the track.
For this purpose, the blocks 168 are connected by means
of a toggle joint 171 (FIGS. 8, 9 and 10) to an upright
arm 172 extending downwardly into the housing 92 and
past the camshaft 33. The lower end of this arm is
coupled by a joint 173 to a lever 174 disposed below
the camshaft and journaled as one end on the pivot pin
158, The toggle joint 171 includes. links 175 pivoted at
their upper ends on pins 177 projecting from the blocks
168 and pivoted at their lower ends on a pin 178 ex-
tending between the legs of a yoke 179 fast on the upper
end of the arm 172. A roller 180 journaled on the
lever intermediate the ends of the latter rides on a cam
181 on the camshaft and the lever is urged upwardly by
a spring 182 (FIG. 9). Thus, the lever is rocked up
and down and, through the toggle joint 171, moves the
fingers in and out in timed relation with the movements
of the platform 184.

To provide a continuous track to hold the bags in the
buckets after the latter have passed the receiving sta-
tion, a third, stationary plate 183 (FIGS. 2, 8 and 11)

is mounted level with and overlaps the plate 165 in all
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positions of the latter. Herein, this plate includes a
tongue 184 projecting from the edge of the plate 183
adjacent the plate 165 and slidable in a notch 185 formed
in the plate 165. Thus, the tongue 184 maintains the
continuity of the track while permitting relative move-
ment between the plates 183 and 165.

The successive steps in incorporating a predetermined
number of small stacks 21 in a single stack 2¢ in the bucket
dwelling at the receiving station are illustrated in FIGS.
12 through 18. With an empty bucket disposed above
the platform the first stack is raised through the lower
open end until the lowest bag in the stack is above the
level of the track (see FIG. 12), the plate edges 163
and 164 being withdrawn as the elevator 104 is raised
into the bucket. Then, the plates are moved into théir ac-
tive positions (FIG. 13) while the lowest bag is above
the track, and the platform may be lowered through the
opening between the plate edges leaving one stack resting
on the plates as shown in FIG. 14, After another stack
has been transferred to the platform by the pusher 71,
the platform again is raised into the bucket. Just before
the top bag on this stack reaches the level of the track
(FIG. 15), the plates are withdrawn to the inactive posi-
tions (FIG. 16), Consequently, the first stack drops a
short distance to rest on the second stack as the platform
raises both of these stacks into the bucket. During the
return stroke of the platform and just before the lowest
package reaches the level of the track, the plates are
moved into the active positions (FIG. 17) and now sup-
port the two stacks in the bucket. This process continues
until the desired number of packages are stacked in the
bucket as shown in FIG. 18. Then, the carrier 18 is ad-
vanced one step to bring an empty bucket into position
at the receiving station. )

The invention also contemplates correlating the op-
eration of the conveyor 17 with the bag carrier 11, and
the operation of the receiver carrier 18 with the conveyor,
in a novel manner such that the bags are arranged in
the small stacks 21 of the desired size on the conveyor
and large stacks 2¢ of the desired size in the buckets
automatically as an' incident to the driving of the con-
veyor and the carrier 18. More particularly, the conveyor
is driven intermittently from and in timed relation with
the bag carrier 11 through a reduction coupling 187
(FIGS. 2 and 4) whereby the conveyor is advanced one
step after a predetermined number of steps of the bag
carrier, and the carrier 18 is driven from the bag car-
rier through a second reduction coupling 188 whereby -
the carrier 18 is advanced one step after a second pre-
determined numbers of steps of ‘the bag carrier. In this
manner, this relatively simple drive arrangement is effec-
tive to advance the bags through the entire cycle while, at
the same time, counting the bags and arranging the same -
in the stacks 2§ and 21 each containing the desired num-
ber of bags. ) .

In the present instance, the bag carrier is coupled to
a drive shaft 189 (FIG. 2) which is driven intermittently
by a suitable power actuator. (not shown) to advance
the bags one step toward the conveyor for each revolu-
tion. As shown in FIGS. 2 and 4, the shaft 189 is cou-
pled to the camshaft 33 by the reduction coupling 187
which herein effects a four-to-one reduction and may in-
clude a sprocket wheel 199 on the shaft 189 driving an
endless chain 191 wound around-a larger sprocket wheel -
92 on a stubshaft 193, the latter being journaled: on
the frame of the packaging machine 12 (see FIG. 4):
Also mounted on and turning with the stubshaft 193
is a smaller sprocket wheel 194 (FIG. 2) driving an.
endless chain 195 running around a sprocket wheel 197
fast on the adjacent end of the camshaft 33. The wheels
are of selected sizes to provide the desired reduction
ratio.

With the foregoing arrangement, the camshaft 33 is
turned. through one revolution for. each four revolutions
of the shaft 189. In order to advance the conveyor one



8,107,793

2

step after four revolutions of the shaft 189, that is, after
four bags have been deposited in the holder dwelling at
the loading station, the camshaft is coupled to the con-
veyor 17 momentarily after the fourth revolution of the
shafi 189 by means responsive to the turning of the
camshaft 33. Herein, this means includes a cam 193
(FIG. 2) mounted on a stubshaft 129 being turned in
unison with the camshafi 35 by sprocket wheels 280 and
261 on the stubshaft 189 and the camshaft, respectively,
and connected by an endless chain 282. The cam 198
is formed with a rise portion which engages a follower
293 once during each revolution of the shafts 189 and
33 and actuates a switch 284 on the frame member 28.
The switch controls a clutch 205 (FIG. 2) operable
when engaged to couple the sprocket shaft 41 to the
camshaft 33 through an endless chan 287, sprocket wheels
208 and 249, and appropriate gearing in a gear box 216.
A suitable flexible coupling 211 (FIG. 4) may be inter-
posed between the camshaft and the gearing. When the
switch 284 is actuated by the cam 198, the camshaft
turns the conveyor sprocket 39 to advance the conveyor
through one step the length of which is determined by the
shape of the cam and the ratio of the gearing. In the
present instance, the length of the step corresponds to
the center-to-center distance between the holders 43.

The carrier 18 is driven at a further reduced rate from
the camshaft 33 through the reduction coupling 188 which
herein includes a sprocket wheel 212 on the camshaft
driving a larger sprocket wheel 213 on a stubshaft 214
journaled on the frame to turn about a fixed axis and
carrying a smaller sprocket wheel 215, shown in phantom
in FIG. 2. The sprocket 215 drives a larger sprocket

27 through an endless chain 218, and the sprocket 217
is fast on a shaft 229 which may be coupled to the car-
toning machine to operate the various devices for filling
and closing the cartoms. In the present instance, the
sizes of the sprockets 212, 213, 215 and 217 are selected
to provide an eight-to-one reduction ratio so that the shaft
219 is turned one revolution for each eight revolutions
of the camshaft and each thirty-two revolutions of the
packager drive shaft 189.

Means responsive to the turning of the cartoner shaft
219 is provided to couple the carrier 18 to the crankshaft
33 momentarily after the eighth revolution of the cam-
shaft thereby to advance the carrier one step after eight
stacks have been inserted in one bucket. Preferably, this
means inclades a cam 228 (FIG. 2) turning with the car-
toner shaft 21¢ and having a rise portion 221 for engaging
a follower 222 once during each revolution to actuate
a switch 223, the latter controiling a clutch 224 operable
when engaged to couple the camshaft 33 to the sprocket
shaft £32 at one end of the carrier 18 through a sprocket
wheel 225 on the shaft 132, a second sprockét wheel
227 on a shaft 228 journaled in the gear box 218, and
appropriate gearing in the gear box connecting the cam-
shaft to the shaft 228. Accordingly, when the switch
is actuated by the cam 228, the camshaft drives the
carrier 18 one step to move a filled bucket away from the
receiving station and bring an empty bucket into position
to receive the small stacks.

I claim as my inventicn:

1. In a machine for forming generally flat packages
and arranging a plurality of said packages in a stack,
the combination of, a base, a conveyor on said base for
supporting a series of stacks of packages and advancing
said stacks successively along a predetermined path be-
tween a loading station and a transfer station, a package
carrier for delivering packages to said loading station, a
power-driven shaft coupled to said package carrier and
operable to advance the latter step by step at a predeter-
mined intermittent rate to deliver successive packagss to
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said loading station, a second shaft for driving said con-
veyor, a first reduction coupling between said shafts
whereby said second shaft is driven at a reduced rate,
means responsive to the turning of said second shaft and
epnerable to couple the latter to said conveyor once for
a first predetermined number of steps of said first shaft
thereby to advance the conveyor one step after said first
predetermined number of packages have been stacked on
said conveyor, a receiver carrier supported on said base, a
plurality of receivers spaced along said receiver carrier,
the latter being mounted for movement along a prede-
termined path to present said receivers successively to
said transfer station, transfer mechanism at said transfer
station for inserting said stacks successively in the one
receiver dwelling at said transfer station, said transfer
mechanism being driven in timed relation with said con-
veyor, a third shaft for driving said receiver carrier, 2
econd reduction coupling between said second and third
shafts whereby said third shaft is driven at a further re-
duced rate, and means responsive to. the turning of said
third shaft and operable to couple the latter to said re-
ceiver carrier once for a second predetermined number
of steps of said second shaft thereby to advance the re-
eiver carrier one step when said second predetermined
number of stacks have been inserted in said one receiver.
2. In a machine for forming generally flat packages
and arranging a plurality of said packages in a stack, the
combination of, a base, a conveyor on said base for
supporting a series of stacks of packages and advancing
said stacks successively along a predetermined path be-
tween a loading station and a transfer station, a package
carrier for delivering packages to said loading station,
a power actuator coupied to said package carrier and
operable to advance the latier intermittently and step by
step to deliver successive packages to said loading station,
a first reduction coupling intermitiently connecting said
actuator to said conveyor to advance the latter ome step
for a first predetermined number of steps of said package
carrier thereby to form a series of stacks of packages on -
said conveyor, each stack comprising said first predeter-
mined number of packages, a receiver carrier supported
on said base, a plurality of receivers spaced along said
receiver carrier, the latter being mounted for movement
along a predetermined path to preseat said receivers suc-
cessively to said transfer staticn, transfer mechanism at
said transfer station for inserting said stacks successively
in the one receiver dwelling at the transfer station, mech-
anism driven from said first reduction coupling and
connected to said transfer mechanism to operate the lat-
ter in timed relation with said conveyor, and a second
reduction coupling driven from said actuator and inter-
mittently connecting the actuator to said receiver carrier
to advance the latter one step for a second predetermined
number of steps of said package carrier thereby to form
a single stack of packages in said one receiver and then
present an empty receiver to said transfer station, said
single stack comprising said second predetermined num-
ber of packages.
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