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[57} ABSTRACT

A packaging machine for loading a chain or web of
interconnected bag-like containers, including a con-
veyor system for advancing a lead bag to a loading
station, a gripper assembly for clamping the bag to be
loaded to a funnel mechanism including a pair of pivot-
ally mounted horns; and, an incremental reversing
mechanism for retracting the web after the bag is loaded
to effect severance of the bag from the web along a line
of weakness. The web 1s advanced by a transmission
that includes a drive motor and clutch for selectively
coupling the drive source to a web feed roll. The drive
system includes a chain for driving the feed roll a seg-
ment of which is reeved around a pair of sprockets
carried by a slidable shuttle. The shuttle is reciprocated
by a fluid pressure operated actuator to produce incre-
mental reverse translation in the chain when web re-
traction 18 desired. An accumulating mechanism 1s pro-
vided for storing product to be packaged while a bag is
being positioned at the loading station.

33 Claims, 7 Drawing Sheets
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1
PACKAGING APPARATUS AND METHOD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This application is a continuation of application Ser.
No. 688,696, filed Jan. 4, 1985, now abandoned.

DESCRIPTION

1. Technical Field

The present invention relates generally to packaging
systems and in particular to a method and apparatus for
loading and separating a container from a chain or web
of containers.

2. Background Art

Various methods and apparatus for packaging articles
in plastic bags are available today or have been sug-
gested in the past. In one packaging method, the bags
form part of a continuous plastic web, each bag being
connected to a contiguous bag along a line of weakness.
Typically, the bags define an opening on one face
through which the bag is loaded.

In early bagging machines, an operator manually
loaded the product into the bag and the bag was pulled
downwardly to position the next bag at the loading
station. The loaded bag was then manually severed
from the web.

Machines and methods for automatically loading a
chain of interconnected plastic bags have been devel-
oped or have been suggested by the prior art. In gen-
eral, these machines included a mechanism for sequen-
tially feeding a lead bag to a loading station; a mecha-
nism for expanding the mouth of the bag and maintain-
ing it in the expanded condition during a loading opera-
tion; and, a mechanism for severing the loading bag
from the chain. After the loaded bag is severed, the
packaging sequence begins again with the next bag.

The individual bags are usually joined to the chain or
web by a line of weakness generally formed by a plural-
ity of perforations. After the bag is loaded, it is severed
from the web along the perforations. Various mecha-
nisms for automatically severing the loaded bag from
the web have been developed or suggested. In one
known method, the separation along the perforations is
initiated by a projection that begins the tearing action
near the center of the line of weakness. Severance of the
bag then begins at the center of the line of weakness and
proceeds outwardly toward the marginal edges. An
example of such a mechanism is shown in U.S. Pat. No.
3,477,196, which i1s owned by the present assignee.

An alternate method for severing a loaded bag from
the web 1s disclosed in U.S. Pat. No. 4,202,153 which is
also owned by the present assignee. In the method and
apparatus shown in this patent, a transversely movable
product carrier enters an opened bag, positioned hori-
zontally, and simultaneously loads the bag and severs it
from the web. Severance is achieved by overdriving the
product carrier so that it engages the bottom of the bag
and dnives it away from the web while the remainder of
the web 1s held stationary, thus tearing the loaded bag
from the web. In the disclosed apparatus, the perfora-
tion breakage commences in portions near the marginal
edges of the web and advances inwardly from both
portions toward the center. Because the perforations
are broken serially, the force needed to sever the con-
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tainer is less than that required if the perforations were

broken simultaneously.

In U.S. Pat. No. 3,815,318 (also owned by the present
assignee), a packaging method and apparatus 1s dis-
closed which illustrates another apparatus for severing
a loaded bag along a line of weakness. In this apparatus,
the tearing action is produced by a pivoting mechanism
which engages a loaded bag and pivots the bag about an
axis located near one marginal edge while the web is
held stationary. The tearing action then commences at a
remote marginal portion and advances towards the
edge of the bag that 1s located at or near the pivot axis.

The methods and apparatus described in the above
referenced patents all perform satisfactorily for most if
not all bagging operations. The disclosed methods and
machines have been used to package a variety of articles
such as literature, industrial fasteners, and other indus-
trial products. Recently, it has become desirable to
provide a means for packaging slaughtered poultry in a
quick and reliable manner.

Poultry has become a very popular staple throughout
the world. The comsumption of poultry has increased
significantly over the years. The substantial increase in
consumption is due in part to the cost effective manner
in which poultry is brought to market. The process has
grown more automated over the years and further auto-
mation is needed.

Efforts have been to completely automate the
chicken harvesting process. In copending U.S. applica-
tion Ser. No. 688,911, an apparatus and method for
cutting slaughtered poultry into separate pieces is dis-
closed. To increase the production rate, a bagging appa-
ratus capable of packaging the poultry parts as they are
discharged by the cutting machine is desirable. It is
obviously important to minimize the labor costs in-
volved in order to maintain the cost effectiveness of the
process. It has been found that current automatic cut-
ting equipment is capable of processing poultry at the
rate of 20 or more carcasses per minute.

It is believed that packaging equipment currently
available or suggested in the past could not readily
package poultry parts without substantial modification
or alternately could not operate reliably at the required
packaging rates especially when subjected to the rather
harsh environment encountered 1n a poultry processing
plant. It must be remembered that apparatus used in this
type of application must be easily cleaned, which in
most cases is done with a high temperature, high pres-
sure water spray.

DISCLOSURE OF THE INVENTION

The present invention provides a new and improved
packaging apparatus and method for sequentially load-
ing and severing bags from a chain or web of intercon-
nected bags. The disclosed apparatus and method is
particularly adapted for automatically packaging poul-
try discharged by a poultry cutting machine. The appa-
ratus is capable of high speed and reliable operation
even in the environment of a poultry processing plant.

According to the invention, the apparatus includes
structure defining a feed path for a chain of intercon-
nected bags extending from a supply station to a bag
loading station. A feed mechanism advances successive
bags to the loading station. Once positioned at the sta-
tion, the mouth of the bag is opened preferably by a
blast of air from a nozzle located adjacent the bag open-
ing. After the bag is opened, a funnel arrangement en-
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ters at least a portion of the bag to maintain its expanded
condition and to guide the product being loaded.

In the illustrated and preferred construction, the fun-
nel arrangement is defined by a pair of pivotally
mounted horns. As the bag is fed to the loading position,
the horns are rotated to a position spaced from the
opening of the bag. Once the mouth of the bag is
opened, the horns are pivoted towards the bag such that
end portions of the horns enter the mouth of the bag.
Together the horns define a funnel-like structure when
they are in the product loading position.

During the loading operation, the bag being loaded is
substantially immobilized by a gripper mechanism. In
the preferred embodiment, the gripper mechanism com-
prises a gripper assembly associated with each horn.
The gripper assemblies are located near the end por-
tions of the horns and each includes an extendable grip-
per pad which is operative to clamp a portion of the bag
against the side of the horn. When the gripper assem-
blies are energized, each pad is extended into abutting
contact with its associated horns. Since the grippers are
energized after the horns enter the mouth of the bag,
side regions of the bag are clamped between the bag and
its associated horn. With this arrangement, loading
forces exerted on the bag by the product being loaded
are isolated from the rest of the chain or web.

The individual bags are joined to the web by a lines of
weakness preferably formed by a plurality of perfora-
tions. In the preferred method, the loaded bag 1s severed
from the web by retracting or reverse feeding the web
while the loaded bag remains clamped to the horns. In
other words, the direction of web feed is reversed while
preventing movement in the loaded bag thus causing
the web to sever itself from the loaded bag. After load-
ing and severing the bag, the grnippers are retracted,
allowing the loaded bag to fall from the loading horns
and into a receptacle or on to a conveyor, etc. for fur-
ther processing or shipment.

According to the exemplary embodiment, the bag
being loaded is oriented vertically so that the product 1s
loaded into the bag by gravity. By using the disclosed
gripper/horn mechanism, the forces exerted by the
products as it falls into the bag are isolated from the rest
of the web and thus premature separation along the
lines of weakness (which define the individual bags) 1s
inhibited.

A conveyor system, including a pinch roller assembly
is operative to position a lead bag in the web at the
loading station. The pinch roller assembly includes an
externally driven conveyor roller and a feed roller bi-
ases into engagement with the conveyor roller. The
feed roller is frictionally driven by the conveyor roller.
A transmission, constructed in accordance with a pre-
ferred embodiment of the invention controls the direc-
tion of roller rotation and is actuatable to either advance
or retract at least a portion of the web. In the preferred
embodiment, retraction of the web i1s achieved by a
mechanism that imparts an incremental reverse rotation
to the pinch roller assembly to produce a slight retrac-
tion in the web.

In the illustrated embodiment, the transmission in-
cludes one or more chains or belts for transferring rota-
tion from a drive source such as an electric motor to the
pinch roller. To minimize slippage and to enhance dura-
bility, in the disclosed embodiment, chains are used as
power transfer elements. In the disclosed construction,
primary and secondary chain systems are employed.
The primary chain connects the drive motor to a clutch
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assembly which in turn controls the coupling of the
primary chain drive to the secondary chain drive. The
conveyor roller is driven by the secondary chain drive.
With the preferred method, a bag i1s advanced to the
loading station by actuation of the clutch assembly to
interconnect the primary and secondary chain drives to
produce continuous rotation in the conveyor roller until
the lead bag in the web is fed to the loading position.

As indicated above, the loaded bag is severed by
retracting the web slightly while the bag remains
clamped to the loading horns. In the preferred method,
retraction of the web is achieved by reverse rotation of
the conveyor roller. Although reversing the direction
of roller rotation by reversal of the drive motor is con-
templated by the present invention, in the preferred
embodiment, the reverse rotation of the roll 1s achieved
by a fluid pressure operated actuator connected to a
slidable shuttle block that forms part of the secondary
chain drive. In particular, the slidable shuttle carries a
pair of sprockets connected to the secondary chain. The
segment of the second chain coupled to the sprockets
drivingly engages the conveyor roller.

When retraction of the web i1s desired, the dnve
motor is declutched from the secondary chain dnive.
The segment of the chain, connected to the clutch as-
sembly, is immobilized preferably by a brake forming
part of the assembly which, when energized, locks an
output drive sprocket (of the clutch assembly) to inhibit
rotation.

The fluid pressure operated actuator is then actuated
to displace the shuttle block causing the chain segment
coupled to the shuttle sprockets to translate. The con-
veyor roller being coupled to the translating segment of
the chain is caused to reverse rotate slightly, thus caus-
ing retraction of the web and ultimately severance of
the loaded bag. With the disclosed arrangement, ex-
tremely rapid cycle times are achievable without sacri-
ficing the reliability of the overall feed mechanism.

According to a feature of the invention, the bagging
apparatus includes an accumulator for holding products
while a bag is being positioned at the loading station.
The accumulator is especially useful in a poultry pack-
aging application for it enables two or more poultry
carcasses 1o be accumulated and loaded into a single
bag. In the preferred embodiment, the accumulator is
defined by a funnel-like receptacle having a pivotally
mounted exit door. The exit door, preferably located at
the base of the accumulator, is opened and closed by a
fluid pressure operated actuator in synchronization
with the bag positioning and horn actuating mechanism.

Additional features of the invention will become

apparent and a fuller understanding obtained by reading
the following detailed description made in connection
with the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a front elevational view of a bagging appa-
ratus constructed in accordance with a preferred em-
bodiment of the invention; |

FIG. 2 is a fragmentary, side elevational view of the
bagging apparatus shown in FIG. 1;

FIG. 3 is a side elevational view of an accumulator
forming part of the bagging apparatus shown in FIG. 1;

FIG. 4 is another fragmentary, side elevational view
of the bagging apparatus;

FI1QG. 5 is a rear, elevational view of a feed mechanism
forming part of the bagging apparatus;
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FIG. 6 is side elevational view of a feed roller drive
mechanism forming part of the bagging apparatus;

FIG. 7 is a fragmentary view as seen from the plane
indicated by the lines 7—7 in FIG. 6;

FI1G. 8 is a fragmentary view as seen from the plane
indicated by the lines 8—8 in FIG. §;

FIG. 9 is a fragmentary view as seen from the plane
indicated by the lines 9—9 in FIG. 6;

FIG. 10 is a side view of the feed roll drive mecha-
nism shown 1n FIG. 6; and,

FIGS. 11-16 illustrate, schematically, the packaging
sequence provided by the disclosed bagging apparatus.

BEST MODE FOR CARRYING OUT THE
INVENTION

FIG. 1 illustrates an overall view of a bagging appa-
ratus 10 constructed in accordance with the preferred
embodiment of the invention. Referring also to FIG. 2,
the bagger 10 includes a frame indicated generally by
the reference character 12. The frame 12 includes a
plurality of uprights 124, 126 and interconnecting cross
pieces 12¢, 12d. A longitudinal shelf 13 extends trans-
versely along the base of the frame and 1s supported by
the uprights 124, 126. A primary support plate 15 is
fastened to the uprights 12a. The support plate 15 In
conjunction with the other structural members support
a product receiving hopper 14, a bag feeding mecha-
nism indicated generally by the reference character 16
and a bag loading mechanism indicated generally by the
reference character 18 which also defines a loading
station for a bag. The product to be packaged is con-
veyed to the hopper 14 by a conveyor indicated gener-
ally by the reference character 20 in FIG. 1. It should be
apparent that the product to be packaged drops from
the conveyor 20 into the hopper 14 and 1s guided into an
awaiting bag positioned at the loading station 18.

The preferred packaging process 1s schematically
illustrated in FIGS. 11-16. The disclosed apparatus is
operative to sequentially load a web or chain “W” of
interconnected bags. A lead bag B of the chain of bags
or web W is advanced towards a loading position by the
conveyor mechanism 16. In the preferred construction,
the loading mechanism comprises a pair of interfitting
horns 184, 185, which together define a funnel-like
structure when in the loading position.

As the bag B is being advanced, the loading mecha-
nism 18 is retracted upwardly as shown in FIG. 11. As
the bag B advances to the load position, a blast of air
from a nozzle 22 fed by a blower 23 (shown in FIG. 2)
expands the bag as shown in FIG. 12. The loading
mechanism is then lowered so that a bottom portion of
each horn 18a, 186 enters an upper region of the bag.
Grippers 24 are then actuated in order to clamp the
upper region of the bag B to the side of the horns 18a,
1856. Product P drops from the hopper 14 and 1s guided
into the bag B. The loaded bag is then severed from the
web W by reversing motion in the web W as shown in
FIG. 15 to cause separation of the bag from the remain-
der of the web along a line of weakness. The grippers 24
are then retracted to release the loaded bag from the
horns 18q, 186.

Returning to FIG. 1, the bagging apparatus includes
a control module 30 and drive module 31 both covered
by respective housings 30g, 31a. The module 30 con-
tains electronic control circuitry for the various ma-
chine functions whereas the module 31 houses the drive
system for the web and bag conveyor mechanism 16.

i0

6

Referring also to FIGS. 2 and 3, the hopper 14 is
mounted to the top of the bagger 10 and supported by
frame members 32 attached to the support plate 15. An
upper portion 14ag of the hopper 14 defines a tapered
mouth for receiving the product to be packaged. A
lower region 14b defines a funnel-like shell having an
exit opening 33 located just above and aligned with the
horns 18a, 186 when the horns are in their product
loading position as seen in FIG. 2.

According to a feature of the invention, the hopper
14 includes an accumulating mechanism which in the
illustrated embodiment comprises a pivotally mounted
gate 38. As seen best in FIG. 3, the gate 38 1s movable
between an open position 40a and a closed position 400

15 by an actuator 42 which ts pivotally connected to the
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side of the gate 38 via a slot 44 formed 1n the lower
section 144 of the hopper 14. The actuator 42 may be of
a conventional construction and preferably of a fluid
pressure operated variety. With the use of the disclosed
accumulating mechanism, the conveyor 20 (shown in
FIG. 1) can drop product to be packaged into the
hopper without interruption even during the period of
time a bag B is being positioned at the loading station
18.

Referring to FIGS. 4 and §, the bag conveyor and
horn mechanism forms part of a removable assembly
indicated generally by the reference character 50 in
FIG. 5. As seen in FIG. 2, the bagging machine frame
includes a pair of intermediate support plates 52 (only
one is shown in FIG. 2) which each include a pair of
vertically spaced diagonal slots 54a, 545. The slots are
adapted to receive a pair of vertically spaced pins 36aq,
565 forming part of the conveyor/horn assembly 50 as
shown best in FIG. 5. The pins 564, 560 include locking
knobs 58 which secure the position of the assembly 50 in
the support plates 52 once the assembly is mounted.

Referring in particular to FIG. §, the rear of the
conveyor is illustrated. The assembly 50 includes a pair
of vertical side plates 60, 62 which journal upper and
lower conveyor rollers 64, 66. A plurality of O-ring like
belts 67 are reeved around the rollers, their relative
spatial positions being maintained by grooves 68 tormed
in the rollers. A crossbar 70 is fastened to the upper ends
of the side plates to maintain the side plate distance and
rigidize the structure. A lower crossbar not shown
serves a similar function at the lower end of the assem-
bly.

As indicated above, the individual horns 18a, 185,
which together define a funnel-like structure when lo-
cated in the load position, are pivoted between the
retracted and load positions by a fluid pressure operated
mechanism shown best in FIG. 5. Referring also to
FIGS. 1 and 4, the horns 184, 186 are supported by
associated arms 76g, 76b. The arms in turn are con-
nected to shafts 78a, 786 by coupling caps 80a, 80b6. The
shafts 78q, 78b are journalled in associated bearing
blocks 824, 82b suitably secured to the respective side
plates 60, 62.

As seen in FIG. 5, rear portions of the associated
shafts are engaged by lever arms 86a, 8656 which each
include clamping slots 88 by which the radial position
of the arms on the shafts can be adjusted. The lever
arms are interconnected by a coupling link 90 which
includes a centrally positioned intermediate link 92. A

fluid pressure operated actuator 94 pivotally mounted at
one end to the crossbar 70 includes an actuating rod 94«

operatively connected to the intermediate link 92 such
that extension and retraction of the actuating rod trans-
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mitted to the coupling link 90 causes the lever arms 864,
865 to concurrently rotate through predetermined arcs.

In the disclosed arrangement, when the actuating rod
944 is retracted, the horns 18a, 185 are rotated to the
upper, retracted positions and when the actuator rod is
extended, the horns 184, 1856 rotate downwardly to their
loading positions. In the illustrated construction, the
actuator is pneumatically operated and hence includes
pneumatic fittings 96, 98. The actuator also includes an
adjustable stop 100 for adjusting the overall stroke of
the mechanism.

Returning to FIG. 1, the horn 185 is sized so that a
portion fits inside the horn 18a2. With this construction,
when the horns 184, 18) are in the loading positions, a
somewhat continuous funnel-like guide is defined. Each
horn also includes an upper expanded portion 102a,
1025 which defines a receiving opening aligned with
and slightly larger than the exit opening 33 of the
hopper 40. Lower segments 104a, 104) of the respective
horns 182, 18b are somewhat cylindrical and uniform
(when positioned in the loading position) so that to-
gether, the horns 184, 185 define a cylindrical guide-like
structure for guiding product into a bag.

Referring to FIGS. 1 and 4, a bag being loaded 1s
clamped to the horns 184, 180 by the gripping 24 which
are secured to associated conveyor side plates 60, 62. As
seen best in FIG. 1, each gripper assembly includes a
gripper pad 110 mounted at the end of an actuating rod
112. The gripper pad 110 and associated rod 112 are
driven towards and away from the associated horn by a
fluid pressure operated actuator 114. When a bag is
positioned around the lower regions of the horns 18g,
185, the gripper assemblies are actuated to drive the
gripper pads 110 into abutting contact with the sides of
the associated horns, thus clamping the bag to the horn
assembly and isolating it from the remainder of the web
as shown i FIG. 13. Once the bag to be loaded is
clamped to the horns, loading forces generated by the

product as it drops into the bag are not transmitted to

the rest of the web.

As indicated above, when the bag is loaded, it is
severed from the remainder of the web by retracting the
web slightly so that the web severs itself from the
ioaded bag along a line of weakness.

Referring to FIGS. 6-10, the drive system for the
web/bag conveyor is illustrated. The drive system is
located in the housing 31 and includes a drive motor 150
suitably mounted to a side plate 152 of the housing. In
the preferred construction, the drive motor 150 is con-
tinually energized during the bagging operation even
though the conveyor itself is only intermittently oper-
ated to position successive bags at the loading station.
To achieve this intermittent driving arrangement, the
drive motor 1s connected to a clutch/brake assembly
160 by a chain 162. An idler sprocket 164 is movable to
adjust the tension on the chain 162.

The clutch assembly 160 controls the interconnection
between the primary chain 162 and a secondary chain
drive, indicated generally by the reference character
163. The secondary drive includes a chain 165 which is
driven by the clutch assembly 164 when it is energized
and which in turn drives a sprocket 167 connected to
the upper conveyor roller 64. Referring to FIGS. 4 and
3, a pinch roller or feed roll 170 rotates in bearings 171aq,
1716 adjustably positioned in the conveyor assembly

sideplates 60, 62. The feed roll 170 is biased into abut-

ting contact with the upper conveyor roll 64 by a pair of
biasing springs 172. Lever arms 173 provide a floating
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type engagement for the feed roll to allow the feed roll
170 to move towards and away from the upper con-
veyor roll 64 as the web 1s being fed to compensate for
changes in material thickness. It should be apparent that
the frictional coupling between the feed roll 170 and
upper conveyor roll 64 and between the O-ring belts 67
and upper conveyor roller 64 causes the entire con-
veyor system including the O-ring belts 67 and lower
conveyor roll 66 to rotate whenever the upper con-
veyor roller 64 rotates.

As seen in FIGS. 6 and 9, the clutch/brake assembly
160 1s conventional and includes an electromagnetic
clutch/brake unit 176 mounted to a backplate 178 of the
drive housing 31 by an L-shaped bracket 177. The as-
sembly includes a shaft 180, journalled at one end in the
backplate 178 and journalled at its other end in a sup-
port piece 181 spaced from the backwall 178 by a spac-
ing plate 182. The assembly also includes a pair of chain
sprockets 184, 185. The outer sprocket 184 is fixed to
the shaft 180 and is coupled to the primary chain 162
and 1n normal operation is continuocusly driven by the
drive motor 150. The outer sprocket 185 forms part of
the secondary drive. Its rotation is controlled by the
electromagnetic unit 176. When the clutch function of
the unit 176 is actuated, the sprocket 185 is frictionally
coupled to the shaft 180 and hence rotates in unison
with the outer sprocket 184. With the clutch actuated,
the rotation in the drive motor 150 is transferred to the
upper conveyor roller 64 via the sprocket 167. In the
preferred construction, the direction of rotation is such
that the web 1s driven in the forward direction when-
ever the clutch is actuated.

When the unit 176 is deenergized, the shaft 180 freely
rotates relative to the inner sprocket 185. As indicated
above, the unit 176 also includes a braking function
which, when actuated, frictionally locks the inner
sprocket 185 to the unit 176 to prevent or inhibit rela-
tive rotation in the sprocket 188.

Returning to FIG. 6, and referring also to FIG. 7,
additional details of the secondary drive system 163 are
illustrated. The second chain 165 is reeved around a pair
of spaced, idler sprockets 190, 192. The sprocket 190 is
adjustably positioned to adjust the overall chain tension
of the chain 167. The drive sprocket 165 (which drives
the upper conveyor roll 64) is fastened to a stub shaft
194 (shown 1n F1G. 7 only). The shaft 194 i1s journalled
between the backplate 178 and a support plate 195
spaced from the backplate 178 by a pair of transversely
extending spacers 196, 197. Bearings 198 rotatably sup-
port the shaft 194 in the plates. The stub shaft 194 in-
cludes a forked end 194a which interconnects with the
upper conveyor roller 64 in a known manner, so that
rotation of the sprocket and shaft causes rotation of the
conveyor roll.

According to the invention, the lead bag in the web
(indicated by the reference character B in FIG. 12) is
advanced to the loading position by energizing the
clutch 160 to couple the drive motor 150 to the sprocket
167 via the chains 162, 165. The clutch remains ener-
gized until the bag is advanced to the load position
whereupon the clutch is deenergized.

As 1ndicated above, the loaded bag is preferably sev-
ered from the remainder of the web by retracting the
web slightly while the engagement between the loading
horns 184, 185 and the loaded bag i1s maintained by the
grippers 24. The tension forces generated between the

bag held by the gripper assemblies 24 and the rest of the
web cause a severance along a line of weakness, prefera-
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bly formed by a plurality of perforations located be-
tween adjacent bags. Although various reversing drive
arrangements known in the art can be employed to
produce this reverse feed of the web, in the preferred
embodiment, a fluid pressure operated actuator is used
to produce an incremental reverse rotation in the upper
conveyor roll 64.

Referring in particular to FIGS. 6 and 8, the second-
ary chain drive 163 includes a pair of sprockets 210, 212
rotatably carried on a shuttle block 214. In the illus-
trated arrangement, the sprockets 210, 212 are jour-
nalled on pins 216 threadedly received by the shuttle
block 214. The shuttle block [is} 214 is vertically slid-
able along the back plate 178 and is held to the back
plate by a pair of shoulder bolts 220 which extend
through vertical slots 224 formed in the shuttle block
214. It should be apparent that the mounting arrange-
ment enables vertical reciprocating motion in the shut-
tle 214 while resisting transverse motion. An operating
arm 230 extends transversely from the shuttle block 214
and is connected to the end of an actuating rod 232
forming part of a fluid pressure actuator 234. As seen in
FIG. 8, when the actuating rod 232 is retracted into the
actuator, the shuttle block 214 moves upwardly,
whereas when the actuator rod is extended, the shuttle
block moves downwardly. As seen in FIG. 6, the sec-
ond drive chain 165 is reeved around the shuttle sprock-
ets 210, 212.

In order to produce reverse movement in the web W,
as indicated schematically in FIG. 15, the fluid pressure
operated actuator 234 is energized to extend the actuat-
ing rod 232 while the brake function is applied by the
clutch/brake unit 176 to prevent movement of the sec-
ondary chain 165 in the section reeved around the
chutch/brake sprocket 185 and the fixed idler sprocket
192. It should be apparent that as the shuttle block 214
moves downwardly, the segment of the chain 165
reeved around the conveyor roll sprocket 167, the ad-
justable idler sprocket 190 and the shuttle sprockets 210,
212 is displaced and in particular produces rotation in
each of these four sprockets. The downward movement
of the shuttle produces clockwise movement in the
conveyor roll drive sprocket 167 which causes the web
held between the upper conveyor roller 64 and the
spring biased feed roller 170 to reverse feed.

Since the forward end of the web is fixed by virtue of
the clamped loaded bag, the generated tension in the
web causes severance along a line of weakness. In nor-
mal operation, a line of perforation is located intermedi-
ate the loaded bag and the web region held between the
feed roll 170 and conveyor roll 64. Severance occurs
along the perforations.

Since the actuator produces rather abrupt travel in
the shuttle 214, the web retraction occurs at a rapid rate
causing swift and consistent separation of the web from
the loaded bag. The actuator is then immediately re-
tracted to advance the severed end of the web for-
wardly. If the lead bag is to be loaded, the clutch/brake
unit is energized to clutch the primary drive to the
secondary drive 163 to produce forward rotation of the
upper conveyor 64.

With the preferred construction, separation of the
loaded bag from the remainder of the web can be done
reliably and quickly. Moreover, by using a quick acting
actuator mechanism, the feed rate of the machine is
substantially improved over a system that would re-
quire [ o] reverse rotation of either the drive motor or
the secondary drive chain via a clutch/brake system. As
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indicated above, with the preferred method, the drive
motor 50 rotates continuously throughout the bagger
operation and is merely clutched or declutched from
the conveyor drive system in order to control advance-
ment of the web.

The disclosed bagging apparatus and method 1s espe-
cially suited for packaging poultry parts produced by a
poultry cutting machine and conveyor system such as
that disclosed in copending U.S. application Ser. No.
688,911 now U.S. Pat. No. 4,589,165 filed concurrently
herewith, and entitled Apparatus and Method for Cut-
ting Slaughtered Pouliry into Separate Pieces, which 1s
hereby incorporated by reference. The product con-
veyor 20 (illustrated in FIG. 1 only) operates continu-
ously and transports cut poultry carcasses to the bag-
ging machine 10 for packaging into bags. In normal
operation, individual bins (not shown) of the conveyor
20 each include a single poultry carcase divided into
eight or nine parts. The divided carcass 1s deposited on
the conveyor 20 at an unloading station of the cutting
machine. It has been found desirable to package muliti-
ple carcasses in a single bag. The hopper/gate [me-
chanimsm? mechanism 38 shown in FIGS. 1-3 enables
multiple products to be packaged in a single bag. As
indicated previously, a fluid pressure operated actuator
42 controls the position of the gate 38, Referring also to
FIGS. 14-16, the gate 38 is moved to the open position
40a once the lead bag B has been clamped to the sides of
the horns 18g, 186 by the gripper assemblies 24. As soon
as the loading of the bag has been completed, the gate
actuator 42 retracts in order to close off the exit opening
33 of the hopper 14. Any product discharged by the
conveyor 20 is then retained in the hopper. During the
period of time that the gate 38 is closed, the loaded bag
is severed from the web and dropped from the horns
184, 18b. The web is then advanced to position the next
bag at the load position. Once the gripper assemblies 24
are actuated to clamp the bag to the horns, the gate
actuator is then extended to open the gate 38 to allow
the product to drop into the waiting bag. It should be
apparent [a] that depending on the speed of the con-
veyor 20, one or more products can be discharged into
the hopper 14 during the period of time the gate 38 1s
closed and hence the number of products loaded into a
single bag can be adjusted by controlling the period of
time the gate 38 is closed and/or the speed of the con-
veyor 20.

Although the invention has been described with a
certain degree of particularity, it should be understood
that those skilled in the art can make various changes to
it without departing from the spirit or scope of the
invention as hereinafter claimed.

We claim:

1. In a packaging machine:

(a) structure establishing a path of travel for a web of

interconnected bag-like containers;

(b) means for advancing said web along said path to
successively position each of said containers at a
loading station;

(c) means for expanding a container positioned at said
loading station;

(d) funnel means movable into said expanded con-
tainer for guiding the product into said container;

(e) gripper means operative to immobilize said con-
tainer at said loading station to inhibit relative
movement between said container and said funnel
means;
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(f) container separating means for severing said con-
tainer from said web, comprising means for revers-
ing movement in said web while said container is
immobilized, said separating means operative to

retract the web to cause separation along a line of 5

weakness connecting said loaded container to the

web.

2. The apparatus of claim 1 wherein said means for
expanding said container comprises a burst of relatively
high velocity air.

3. The apparatus of claim 1 wherein said means for
immobilizing the container comprises a gripper means
for clamping a face of said bag to said funnel means.

4. The apparatus of claim 1 wherein said funnel means
comprises a pair of pivotally mounted horns which
together define a funnel-shaped structure when pivoted
to a loading position.

S. The apparatus of claim 1 wherein said means for
reversing said web comprises a fluid pressure operated
actuator operatively connected to a web drive roller
such that upon actuation said actuator reverse rotates
said drive roller.

6. The apparatus of claim 1 further including a feed
hopper including a closure gate for holding articles to
be packaged until a container has been positioned and
opened at said loading station.

7. A method of packaging comprising the steps of:

(a) providing a web of packaging material defining a
plurality of containers, each container joined to a
contiguous container by a line of weakness;

(b) advancing one of said containers to a loading
station;

(c) expanding said container o an open position;

(d) positioning a funnel means inside an opening de-
fined by said container;

(e) clamping a face of said container to said funnel
means to immobilize said container;

(f) loading said open container;

(g) retracting said web a predetermined distance
while said loaded container remains clamped to
said funnel means to cause separation of said web
from said container along the line of weakness
connecting said container to said web;

(h) releasing said clamping means to allow said
loaded container to be discharged from said load-
ing station.

8. The method of claim 7 wherein said step of open-
ing said container is achieved by a burst of high velocity
air. |
9. The method of claim 7 further comprising the step
of holding articles to be packaged in an accumulating
means until a container has been positioned and opened
at said loading station.

10. In a machine for loading a web of interconnected
bag-like containers, a web feed mechanism including
means to sever a leading portion of said web of inter-
connected bag-like containers, comprising:

(a) a pinch roller assembly defined by a conveyor
roller and an associated feed roller biased into
contact with said conveyor roller such that said
rollers drivingly engage a web positioned between
sald roilers;

(b) a roller drive mechanism comprising:

(1) a drive source and a clutch means for selectively
coupling said drive source with said conveyor
roller to drive said web in an advancing direc-
tion;
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(i1) reversing means including means for disengag-
ing said clutch means for incrementally reverse
rotating said conveyor roller to produce a re-
traction in a portion of said web, including a fluid
pressure operated actuator and means for trans-
ferring rectilinear motion in said actuator to
rotational movement in said conveyor roller;

(¢) clamping means for immobilizing said leading
portion of said web while said one portion is being
retracted in order to effect a severance along a line
of weakness defined by said web.

11. The apparatus of claim 10 wherein said drive
mechanism comprises first and second drive chains, said
first chain connecting said drive source to said clutch
means and said second chain connecting an output of
said clutch means with said conveyor roller such that
actuation of said clutch interconnects said first and
second drive chains.

12. The apparatus of claim 11 wherein said second
drive chain is operatively connected to a reciprocal
shuttle such that upon actuation of said actuator said
shuttle 1s displaced and produces incremental transia-
tion 1n said second drive chain to produce reverse rota-
tion 1n said conveyor roller.

13. In a packaging machine:

(a) structure establishing a path of travel for a web of

interconnected bag-like containers;

(b) means for advancing said web along said path to
successively position each of said containers at a
loading station;

(c) means for expanding a container positioned at said
loading station;

(d) product guide means movable into operative en-
gagement with said expand container for guiding a
product into said container;

(e) gripper means operative to immobitlize said con-
tainer at said loading station to inhibit relative
movement between said container and said product
guide means; |

(f) container separating means for severing said con-
tainer from said web, comprising means for revers-
ing movement in said web while said container is
immobilized, said separating means operative to
retract the web to cause separation along a line of
weakness connecting said containers to the web.

14. The packaging machine of claim 13 wherein said
producing guide means comprises a funnel having a pair
of pivotally mounted horns which together define a
funnel-shaped structure when pivoted to a loading posi-
tion.

15. The apparatus of claim 13 wherein:

(a) said means for advancing the web comprises:

(1) a pinch roller assembly defined by a conveyor
roller and an associated feed roller biased into
contact with said conveyor roller such that said
rollers drivingly enage a web portion positioned
between said rollers:

(i1) a roller drive mechanism that includes a drive
source and a clutch for selectively coupling said
drive source with said conveyor roller to drive
said web portion in an advancing direction;

(b) said means for reversing movement in said web
includes:

(1) a fluid pressure operated actuator; and,

(i) means for converting rectilinear motion in said
actuator to rotational movement in said con-
veyor roller.

16. A packaging machine comprising:
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(a) structure establishing a path of travel for a web of

interconnected bag-like containers;

(b) means for advancing said web along said path to
successively position each of said containers at a
loading station;

(c) means for expanding a container positioned at said
loading station;

(d) product guide means movable into operative en-
gagement with said expanded container for guiding
a product into said container;

(e) container immobilizing means operative to immo-
bilize a container at said loading station to inhibit
relative movemnt between said container and said
product guide means;

(f) said web advancing means including web separat-
ing means for severing a container at said loading
station from the remainder of said web, said sepa-
rating means comprising reversing means that in-
cludes means for incrementally reverse rotating a
conveyor drive roller to produce a retraction in a
portion of said web, said reversing means including
a fluid pressure operated actuator and means for
transferring rectilinear motion in said actuator to
rotational movement in said conveyor roller such
that said container at said loading station 1s sepa-
rated from said web along a line of weakness.

17. The apparatus of claim 16 wherein said container
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(e) immobilizing said container with respect to said
product guide means;

(f) retracting a web portion a predetermined distance
while said container remains immobilized with
respect to sald product guide means in order to
cause separation of said web from said container
along a line of weakness connecting said container
to said web;

(g) releasing said container after it has been loaded in
order to allow said loaded container to be dis-
charged from said loading station.

20. The method of claim 19 further comprising the
step of accumulating product to be packaged 1n an accu-
mulating means until a container has been positioned
and opened at said loading station.

21. The method of claim 19 further comprsing the
steps of:

(a) providing a pair of pivotally movable funnel mem-
bers at said loading station to act as said product
guide means;

(b) rotating said funnel members into an opening of
said expanded container prior to loading product
into said container.

22. In a packaging machine:

(@) structure establishing a path of travel for a web of
interconnected bag-like containers;

immobilizing means comprises a gripper mechanism

which cooperates with said product guide means and
Fooerates] operates to clamp said container at said 30

loading station between a gripper surface and a clamp-
ing surface on said product guide means.

(b) means for advancing said web along said path to
successively position each of said containers at a load-
ing station,

(c) means for expanding a container positioned at said
loading station,

18. In a packaging machine:

(a) structure establishing a path of travel for a web of
interconnected bag-like containers;

(b) means for advancing said web along said path to
successively position each of said containers at a
loading station;

(c) means for expanding a container positioned at said
loading station;

(d) product guide means movable into operative en-
gagement with said expanded container for guiding
a product into said container;

(¢) gripper means operative to immobilize said con-
tainer at said loading station to inhibit relative
movement between said container and said product
guide means;

(f) container [separating] separating means compris-
ing means for reversing movement in a web portion

- while said container is held by said immobilizing
means, sald separating means operative to retract
said web portion to cause separation along a line of
weakness connecting said container at said [lod-
ding ] /oading station to said web;

(g) a feed hopper including a closure gate for holding
product to be packaged until a container has been
positioned and opened at said loading station.

19. A method of packaging comprising the steps of:

(a) providing a web of packaging material defining a
plurality of containers, each container joined to a
contiguous container by a line of weakness;

(b) advancing one of said containers to a loading
station;

(c) expanding said container to an open position;

(d) positioning a product guide means in operative
engagement with said container, said guide means
operative to guide product into an opening defined
by said container;

35

40

45

50

33

60

635

(d) product guide means cooperable with said expanded
container and operative to guide a product into said
container;

(e) gripper means operative to restrict movement in said
container; and,

() container separating means for severing said con-
tainer from said web, comprising means for reversing
movement in said web while said container is held by
said gripper means said separating means operative o
retract the web to cause separation along a line of
weakness connecting said container to the web.

23. The packaging machine of claim 22 wherein said
product guide means is movable into operative engagement
with said expanded container and comprises a funnel hav-
ing a pair of pivotally mounted horns which together define
a funnel-shaped structure when pivoted to a loading posi-
tion.

24. A method of packaging comprising the steps of:

(@) providing a web of packaging material defining a
plurality of containers, each container joined to a
contiguous container by a line of weakness;

(b) advancing one of said containers to a loading station;

(¢) expanding said container to an open position;

(d) loading product into said container via an opening
defined by said container;

(e) immobilizing said container;

(/) retracting a web portion a predetermined distance
while said container remains immobilized in order to
cause separation of said web from said container along
a line of weakness connecting said container to said
web, and,

(g) releasing said container after it has been loaded in
order to allow said loaded container to be discharged
from said loading station.

25. The method of claim 24 further comprising the step

of directing product into said opening using a product
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guide means disposed in operative engagement with said
container.

26. In a packaging machine:

(@) structure establishing a path of travel for a web of
interconnected bag-like containers;

(b) means for advancing said web along said path to
successively position each of said containers at a load-
ing station,

(¢c) means for expanding a container positioned at said
loading station,

(d) container gripping means operative to hold said con-
tainer at said loading station to inhibit relative reverse
movement in said container; and,

(e) container separating means comprising means for
reversing movement in a web portion while said con-
tainer is held by said gripping means, said separating
means operative to retract said web portion to cause
separation along a line of weakness connecting said
container at said loading station to said web.

27. The apparatus of claim 26 further comprising:

(a) product guide means operatively engageable with
said expanded container for guiding product into said
container; and,

(b) a feed hopper including a closure gate for holding
product to be packaged until a container has been

positioned and opened at said loading station.
28. The apparatus of claim 27 wherein said product

guide means comprises a funnel positionable in an opening
defined by said container.
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29. The apparatus of claim 28 wherein said container

immobilizing means comprises grippers for clamping a wall
portion of said container against said funnel.

30. A method of packaging comprising the steps of:

(a) providing a web of packaging material defining a
plurality of containers, each container joined to a
contiguous container by a line of weakness;

(b) advancing one of said containers to a loading station;

(¢) expanding said container to an open position;

(d) loading said open container;

(e) gripping said container using a clamping means,

(f) retracting said web a predetermined distance while
said loaded container is held by said clamping means
to cause separation of said web from said container
along the line of weakness connecting said container
to said web; and,

(g) releasing said clamping means to allow said loaded
container to be discharged from said loading station.

31. The method of claim 30 wherein said clamping

20 means clamps a wall portion of said container to a product

25

guide means.

32. The method of claim 30 further comprising the steps

of:

(@) providing a product guide means operatively engage-
able with said container; and,

(b) engaging said container with said product guide
means prior to loading said container.

33. The method of claim 32 wherein said engagement

between said container and said product guide means Is

30 provided by said clamping means.
-
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