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1
BAGGING MACHINE
This is a continuation of application Ser. No.
393,588, filed Aug. 31, 1973, now abandoned.

The invention relates to a bagging machine for auto-
matically placing a bag of heat-shrink film over a load.
More particularly, the invention relates to a bagging
machine for automatically placing a bag of heat-shrink
film over a loaded pallet having varying dimensions.
The bagging machine operates to center the pallet
being loaded within the machine for placement of the
bag over the loaded pallet. The bagging machine se-
lects either a large or small diameter tubing for forming
a bag to cover the loaded pallet depending upon the
size of the pallet being covered with the bag. The use
of either a large and a small diameter bag allows pallets
having a wide range of size variation to be covered with
the bag. The bagging machine forms the bag from the
tubing that has been selected for the particular size pal-
let.

The bagging machine includes inclined vacuum belt
units which are used to draw open the sides of the bag
and move the sides of the bag along the belt unit onto
a gathering arm means. This step continues until the
bag is collected upon the gathering arm means. The
gathering arm means is then retracted to a position de-
pending upon the size of the bag and the bag is lowered
over the loaded pallet.

Accordingly, it is a feature of the present invention
to provide a bagging machine for automatically cover-
ing a loaded pallet with a bag where the pallets are of
varying dimensions. Also, it is a feature of the present
invention to provide means for automatically centering
the varying sized pallets within the bagging machine for
the bagging operation.

It is another feature of the invention to provide
means for sensing the size of the loaded pallets and de-
termining which of varying sizes of bagging material are
to be used to form a bag for covering the pallet.

It is another feature of the invention to provide
means for determining the length of the bag which is
necessary to cover the varying sized pallets.

It is another feature of the invention to detect the
length of the pallet and determine the peripheral size
of the bagging material which is appropriate to form
the bag.

It is another feature of the invention to provide a cen-
tering trolley for automatically centering varying sized
pallets within the bagging machine.

It is another feature of the invention to provide an in-
clined vacuum belt unit for opening the bag and placing
it upon a gathering arm assembly for lowering over the
pallet.

Other features of the invention will become apparent
from a review of the detailed description and the draw-
ings. One form of the invention is demonstrated in the
drawings in which:

FIG. 1 is a diagrammatic view of a bagging machine
embodying the present invention;

FIGS. 24, 2b, 2¢ and 2d are schematic diagrams illus-
trating the operation of the bagging machine;

FIG. 3 is a sectional view of the bagging machine
taken along a vertical plane;

FIG. 4 is a sectional view of the bagging machine
iaken along line 4—4 in FIG. 3;

5

2

FiG. § is a view of the gathering arm assembly used
in the bagging machine taken along line 5—5 of FIG.
4

FIG. 6 is a rear view of the gathering arm assembly
shown in FIG. §;

FIG. 7 is a perspective view of the bagging machine
showing the drive train mechanisms used in the ma-
chine;

FIG. 8 is a detailed view of the bag length sensor used

0 in the bagging machine taken along line S—8 in FIG.
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FIG. 9 is a side view of the bag length sensor taken
along line 9—9 in FIG. 8,

FIG. 10 is a sectional view of the vacuum belt units
utilized in the bagging machine;

FIG. 11 is a sectional view of the vacuum belt unit
taken along line 11—11 in FIG. 10,

FIG. 12 is a sectional, cut-away view of the vacuum
belt unit taken along line 12—12 in FIG. 10;

FIG. 13 is a top view of a centering trolly utilized in
the bagging machine;

FIGS. 14a, 14b and 14¢ are sectional views taken
along line 14— 14 in FIG. 13 showing the stages of op-
eration of the centering trolley in centering a pallet on
the trolley; and

FIG. 15 is a detailed view of a portion of the center-
ing mechanism associated with the centering trolley.

Referring to FIG. 1, a bagging machine embodying
the present invention is indicated generally by the nu-
meral 20. The bagging machine 20 receives a loaded
pallet 22 and places a bag 24 of heat-shrinkable film
over the pallet. The bagging machine 20 automatically
centers the loaded pallet 22 in the machine and selects
an appropriate peripheral size and length of bag for the
varying shape of the loaded pallet 22.

The loaded pallet 22 is presented to the bagging ma-
chine 20 by an entrance conveyor 26 that biases the
loaded pallet 22 toward a guide rail 28. The loaded pal-
let 22 is automatically placed in a centered position
within the bagging machine 20 by a centering trolley
30. A bag 24 of heat-shrinkable film is then placed over
the loaded pallet 22 by the bagging machine. The
loaded pallet 22 covered with a bag 24 then is trans-
ferred by the centering trolley 30 from the bagging ma-
chine 20 to a discharge conveyor 32. The loaded pallet
22 which is covered with the bag 24 is then presented
to a heating device to shrink the bag 24 around the
loaded pallet 22. The heating device may be coupled to
the discharge conveyor 32 and operate automatically in
conjunction with the bagging machine 20. Also, the
heat shrinking operation can be undertaken as a sepa-
rate step.

Referring to FIGS. 24, 26, 2¢ and 2d, the operation
of the bagging machine 20 in placing a bag over a
loaded pallet will be described. The loaded pallet 22 is
presented by the conveyor 26 at the entrance of the
bagging machine 20 against the guide rail 28. In this po-
sition, a limit switch 34 is activated to signal the pres-
ence of the loaded pallet to the bagging machine 20.
The centering trolley 30 moves from its home position
at the center of the bagging machine 20 toward the lon-
gitudinal center line of the loaded pallet 22. When the
longitudinal center line of the trolley is centered with
the longitudinal center line of the loaded pallet 22, the
side sensor 36 contacts the side of the loaded pallet to
signal that the centermg trolley is in a centered posi-
tion. As shown in FIG. 2b, the loaded pallet 22 is then
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automatically loaded onto the centering trolley 30 until
the lateral center line of the pallet coincides with the
lateral center line of the bagging machine. The center-
ing trolley 30 is then returned to the home position in
the bagging machine 20.

As depicted in FIG. 2¢, the bag 24 is placed on gath-
ering arm assemblies 38 by inclined vacuum belt units
40. The bag 24 is formed from a gusseted tubing of
heat-shrinkable film associated with the bagging ma-
chine 20, as detailed. The tubing is fed by the vacuum
belt units 40 onto the gathering arm assemblies 38 until
a bag length sensor 41 indicates that the appropriate
length of bag has been collected. A cut-and-seal mech-
anism then severs the tubing and seals the end thereof
to form the bag 24. The gathering arm assemblies 38
are next lowered over the loaded pallet 22 to arrange
the bag 24 about the loaded pallet. As illustrated in
FIG. 2d, the loaded pallet 22 and bag 24 are next trans-
ferred by the centering trolley 30 onto the discharge
conveyor 32.

Referring to FIG. 3, the bagging machine 20 includes
rolls of gusseted tubing 42 and 44 formed from a heat-
shrinkable film. The tubing in roll 42 has a larger diam-
eter than the tubing in roll 44. Either the roll of larger
diameter tubing 42 or the roll of small diameter tubing
44 is used for forming a bag to cover a loaded pallet de-
pending upon the peripheral dimensions of the pallet.
The use of the two sizes of tubing permits a bag 24 to
be formed for pallets having varying dimensions. A
sensing mechanism, later detailed, is utilized for select-
ing the appropriate roll of large or small diameter tub-
ing.

FIG. 3 illustrates the operation of the bagging ma-
chine 20 as a bag 24 is being formed from the roll 42
of large diameter tubing. The tubing from the rolls 42
and 44 is threaded to drive rollers 46 and 47 in the bag-
ging machine 20. The drive rollers 46 and 47 are held
together on the tubing by pneumatic cylinders 48 and
49, respectively. The cylinders 48 and 49 release the
drive rollers 46 and 47 to permit threading of the tub-
ing through the drive rollers when a new roll of tubing
is being placed in the bagging machine. The roll of tub-
ing 42 is fed by the drive roller 46 through a cut-and-
seal mechanism 50 to the inclined vacuum belt units
40. The vacuum belt units 40 draw the sides of the tub-
ing apart and feed the tubing downward onto the gath-
ering arm assemblies 38. The gathering arm assemblies
38 are mounted on beams 60 that are mounted on the
frame 52 of the bagging machine 20 for vertical move-
ment to lower the bag 24 over the loaded pallet 22. A
vacuum source 54 is provided on the bagging machine
20 to supply the vacuum belt units 40 with vacuum.

In the operation of the bagging machine 20, the roll
of tubing 42 is fed into the vacuum belt units 40 and
gathered on the gathering arm assemblies 38 until an
appropriate length of bag is collected on the assem-
blies. The length of the bag being formed is controlled
by the bag length sensor 41, as later detailed. The cut-
and-seal mechanism 50 is then energized to cut the roll
of tubing 42 and seal its end to complete formation of
the bag 24.

The gathering arm assemblies 38 are then lowered
and retracted outward to open the bag 24. As the gath-
ering arm assemblies 38 continue downward, the bag
24 is unrolled off the gathering arm assemblies onto the
loaded pallet 22. The lowering of the assemblies 38
continues until the bag 24 is completely over the
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loaded pallet 22. The covering of the loaded pallet 22
with the bag 24 is thus complete and the pallet can then
be transferred to the discharge conveyor by the center-
ing trolley 30,

The cut-and-seal mechanism 50 includes a movable
knife 56 and clamping jaws $8. In the operation of the
cut-and-seal mechanism 50, the jaws 58 are closed on
the tubing and the knife 56 is operated to cut the tub-
ing. The jaws 58 are then heated at the lower portion
thereof to seal the end of the tubing and complete for-
mation of the bag 24.

Referring to FIG. 4, the gathering arm assemblies 38
are arranged on diagonals of the loaded pallet 22 and
are affixed to beams 60. The beams 60 are arranged to
travel vertically along the frame 52 and thus lower the
bag 24 collected on the gathering arm assemblies 38
over the loaded pallet 22.

Referring to FIGS. § and 6, one of the gathering arm
assemblies 38 is illustrated. The gathering arm assem-
bly 38 includes guide rods 62 that are slidably affixed
to opposite sides of a body member 61 which is in turn
affixed to the beam 60. An upright 64 is attached to
one end of the guide rods 62 and has a roller 66
mounted on its upper end. Pneumatic cylinders 68 and
70 are provided for laterally positioning the upright 64
diagonally along the bagging machine.

When both of the cylinders 68 and 70 are extended,
the roller 66 of the upright 64 on the gathering arm as-
sembly 38 is in position against the inclined vacuum
belt unit 40. Thus, the gathering arm assembly is in po-
sition for collecting the walls of the bag 24. Collapsing
the pneumatic cylinder 70 retracts the upright 64 into
position for lowering a small diameter bag over a
loaded pallet 22. However, if a large diameter bag is
being utilized, both the pneumatic cylinders 68 and 70
are collapsed and the upright 64 is retracted to the left-
most position for lowering over a pallet.

The gathering arm assembly 38 includes a retainer
assembly 72 to assure that the bag 24 collected outside
the upright 64 is fed out evenly as the gathering arm as-
sembly 38 is lowered over the loaded pallet 22. The re-
tainer assembly 72 includes a plate 74 that is connected
by a pivot 76 to a rod 78. The rod 78 is slidably
mounted on the body 61 and has a shoulder 80 for en-
gaging a spring 82 disposed on the rod. The spring 82
serves as a biasing means for urging the plate 74 against
the upright 64 when the upright is in either of the two
retracted positions. It will be appreciated that biasing
means other than the spring 82 can be utilized for
urging the plate 74 against the upright 64.

When the upright 64 is in a fully extended position
and engaging the vacuum belt units 40, the plate 74 re-
mains clear of the upright 64. In the extended position,
the bag 24 is collected around the upright 64 without
interference from the retainer assembly 72. When the
upright 64 is retracted to either of the two positions for
the large or small diameter bags, the plate 74 engages
the upright and presses the wall of the bag 24 against
the upright. As the gathering arm 38 is lowered, the bag
24 is withdrawn evenly between the plate 74 and the
upright 64. In the absence of the retainer assembly 72,
entire folds of the bag 24 may be drawn off the gather-
ing arm assembly 38 with resultant uneven removal of
the bag 24.

Referring to FIG. 7, the driving linkages for the bag-
ging machine 20 are illustrated. With the exception of
the drive for the gathering arm assembly 38, all the
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mechanisms in the bagging machine 20 are linked to-
gether with drive chains powered by a main drive
motor unit 84. The use of a single main drive unit to
power the mechanisms in the bagging machine 20
through direct linkages results in mechanical synchro-
nization of the mechanism during the time when the
bag 24 is being formed and collelcted on the gathering
arm assembly 38.

A gathering arm drive motor unit 86 is used for low-
ering the gathering arm assemblies 38 and placing the
bag 24 over the loaded pallet 22. The drive motor unit
86 utilizes a reversible motor and reversing the opera-
tion of the motor raises the gathering arm assemblies
38. The motor unit 86 supplies power to drive chains
88 and 90 which are coupled to the respective ends of
the beam 60. Movement of the chains 88 and 90 causes
the beam 60 to be moved vertically within the frame
52. The transfer shafts 92 located at each end of the
machine extend to the rear of the machine where
chains similar to the chains 88 and 90 raise the beam
60 located at the rear of the machine.

The main drive unit 84 supplies power to a main
drive chain 94. The main drive chain 94 supplies power
through a transfer unit 96 to a roller drive chain 98.
The roller drive chain is coupled to the drive rollers 46
and 47 through clutches 46a and 474, respectively. The
main drive chain 94 also supplies power to the upper
drive shafts 100 of the vacuum belt unit 40. The feed
rates of the drive rollers 46 and 47 are adjusted with ap-
propriate gearing to equal the feed rate achieved by the
vacuum belt units 40.

A belt drive chain 102 transfers power from the
upper drive shaft 100 to a lower drive shaft 104 on the
belt unit 40. The lower drive shaft 104 on the belt unit
40 transfers power through a clutch 106a to a sensor
drive chain 106. The sensor drive chain 106 operates
to raise the bag length sensor 41, as detailed.

A length programming chain 108 is affixed to a con-
necting link 110 on the centering trolley 30. As the
centering trolley 30 moves between the longitudinal
center line of the machine and the longitudinal center
line of the loaded pallet, the programming chain 108 is
moved by the connecting link 110. The movement of
the programming chain 108 rotates the shaft 112 which
is coupled through a clutch 108a to the sensor drive
chain 106.

The length of tubing to form the bag 24 that is neces-
sary to cover a loaded pallet is determined by the size
of the loaded pallet. The length of tubing required is
equal to one-half the width across the top of the loaded
pallet, plus the height of the loaded pallet, plus any nec-
essary overlap to form a skirt of the bag around the
loaded pallet, if desired. The sensor drive chain 106 is
driven when one of the drive rollers 46 and 47 is being
driven to feed tubing to the vacuum belt 40.

A sensor dog 114 is attached to the sensor drive
chain 106 for engaging the bag length sensor 41 and
raising the sensor vertically as the chain 106 is driven.
The sensor dog 114 is positioned at a pre-load distance
from the bag length sensor 41 at a distance equal to
one-half the width of the loaded pallet plus any skirt
overhang on the pallet. The preset distance of the sen-
sor dog 114 is controlled by the programming chain
108 during centering of the loaded pallet.

The sensor drive chain 106 continues operating and
one of the drive rollers continues feeding tubing until
the bag length sensor 41 reaches the top of the loaded
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pallet. The sensor 41 then stops the main drive unit 34,
At this point, sufficient tubing has been fed through
one of the drive rollers 46 and 47 to form the necessary
length of bag. The cut-and-seal mechanism 5@ is then
operated and the formation of the bag is completed.

Originally, the sensor drive chain 106 is set to a home
position by a homing dog 116 engaging a limit switch
118. In this position, the sensor dog 114 is at a distance
from the bag length sensor 41 equal to half the width
of the largest pallet plus any desired skirt overhang of
the bag 24. When the centering trolley 3@ returns from
the longitudinal center line of the loaded pallet to the
longitudinal center line of the machine, the clutch 1084
is engaged, while the clutch 1064 is disengaged, and the
programming chain 108 moves the sensor drive chain
106 forward an amount equal to the difference be-
tween the half width of the pallet being loaded and the
half width of the largest pallet. Thus, the programming
chain 108 and associated mechanisms serve to set the
half width of the pallet being loaded into the sensor
drive chain 106 for use as a preload to the length sensor
41.

A main pulley 120 is connected to the centerintg trol-
ley 30 and engages a cable 122. The cable 122 is also
connected around pickup pulleys 124 and to anchors
125. A support bar 126 is connected to the cable 122
for movement with the cable. The side sensor 36 is po-
sitioned on the top of the support bar 126. Due to the
effect of the main pulley 120 as the centering trolley 30
travels toward the center line of a loaded pallet, the
side sensor 36 moves toward the side of a loaded pallet
at twice the rate of the centering trolley 30.

In order to understand the operation of the side sen-
sor 36 and trolley 30, assume that a loaded pallet of a
large width is being presented to the centering trolley
30. In this case, the longitudinal center lines of the pal-
let and the trolley coincide and the side sensor 36 is lo-
cated against the side of the loaded pallet. When a pal-
let having a smaller width is presented to the bagging
machine 20, the side of the smaller pallet will be, for
example, 6 inches away from the side sensor 36. How-
ever, the longitudinal center lines of the trolley 30 and
the smaller pallet are only 3 inches apart. Since the side
sensor 36 travels twice the distance of the trolley 30,
when the side sensor 36 contacts the side of the smaller
pallet, the center lines of the trolley and the pallet will
coincide.

Referring to FIG. 8, the bag length sensor 41 includes
a photocell 128 positioned on the sensor body 130. The
sensor body 130 has a grooved portion 132 for receiv-
ing the sensor drive chain 106 and associated sensor
dog 114. A lever 136 is pivotally attached to the sensor
body 130 and biased against the sensor chain 106 by a
spring 136. The sensor dog 114 travels into the grooved
portion 132 of the sensor body and engages the lever
136. The strength of the spring 137 is sufficient to hold
the lever 136 against the chain 106 and the sensor dog
114 carries the bag length sensor 41 upward after the
lever 136 is engaged.

Referring to FIG. 9, the bag length sensor 41 is dis-
posed on parallel guide rods 138. During the operation
of the sensor, drive chain 106 and the sensor dog 114
continue to travel with the chain 106 and raise the bag
length sensor 41 until the sensor hits the upper stop
140. The dog 114 continues to travel upward and piv-
ots the lever 136 away, thereby releasing the bag length
sensor 41. The bag length sensor 41 falls downward
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along the parallel guide rods 138 until it comes to rest
on the lower stop 142. Counterweights (not shown)
can be connected to the bag length sensor 41 to pre-
vent the sensor from striking the lower stop 142 with
too great a force. Additionally, a damper can be associ-
ated with the lower stop 142, if desired, to absorb en-
ergy from the falling sensor 41.

The operation of the driving mechanism in the bag-
ging machine 20 will now be described. Initially, the
sensor drive chain 106 is positioned with the homing
dog 116 within the limit switch 118. The centering trol-
ley 30 is moved by pneumatic cylinder 144 into align-
ment with the longitudinal center line of the pallet to
be covered as indicated by the side sensor 36. The pal-
let is placed on the centering trolley 30 and the trolley
is returned to the longitudinal center line of the ma-
chine. During the return of the trolley, the program-
ming chain 108 moves the sensor drive chain 106 for-
ward to the appropriate pre-load length setting for the
size of the pallet.

After the centering trolley 30 returns to the home po-
sition with the pallet properly centered in the machine,
the main drive unit 34 is started. As a consequence, one
of the drive rollers, for example drive roller 46, is
driven by clutch 46a and the vacuum belt units 40 are
driven by the main drive chain 94. Additionally, the
clutch 1064a is engaged and the sensor drive 106 is
driven. The tubing for forming the bag 24 is fed to the
vacuum belt units 40 which open the tubing and collect
it on the gathering arm assemblies 38. The sensor drive
chain 106 moves at the same speed as the vacuum belt
units 40 during the bag forming step.

As the forming step continues, the sensor dog 114 on
the sensor drive chain 106 engages the bag length sen-
sor 41 and raises the sensor vertically along the loaded
pallet 22. When the top of the loaded pallet is sensed
by the sensor 41, the main drive unit 84 is stopped. The
cut-and-seal mechanism 50 is then operated and the
formation of the bag 24 is completed. The main drive
unit 84 is again started with both the drive rollers 46
and 47 being disengaged by the clutches 46a and 47a.
Under the power of the main drive unit, the vacuum
belt units 40 continue feeding the bag 24 onto the gath-
ering arms 38 and the bag length sensor 31 is raised
until it strikes the upper stop 140. The sensor dog 114
then releases the sensor 41 and it falls to the lower stop
142. The main drive unit 84 continues operation until
the housing dog 116 activates the limit switch 118
thereby stopping the drive unit 84.

The sensor dog 114 and the homing dog 116 are ar-
ranged on opposite sides of the sensor drive chain 106.
As a result, the housing dog 116 does not act on sensor
41 and the sensor dog 114 does not act on the limit
switch 118.

The gathering arm drive unit 86 is next energized and
the gathering arm assemblies are lowered. At the same
time, the gathering arm assemblies 38 are retracted
outward. The lowering of the gathering arm assemblies
38 continues until the lower limit of travel is reached.
At this point, the bag 24 is in place over the loaded pal-
let and the pallet is transferred to the discharge con-
veyor by the trolley 30. The gathering arm drive unit 86
is then reversed to raise the gathering arm assemblies
38 back to their upper position. As the gathering arm
assemblies 38 are raised, the assemblies are extended
for movement into position against the vacuum belt
units 40.
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Referring to FIGS. 18, 1! and 12, the vacuum belt
units 40 include petrforated beits 146 that extend
around the drive shafts 102 and 104 and guide rollers
148. The vacuum belt units 40 are inclined at approxi-
mately a 45° angle with the perforated belts 146 form-
ing a jaw area 150 for receiving the tubing used in
forming a bag. The perforated belts 146 engage the
tubing and pull the sides of the tubing apart. The tubing
is then fed downward by the perforated belts 146 and
collects on the gathering arm assemblies 38.

The perforated belt 146 preferably has aligning strips
152 bonded to the interior of the belt. The aligning
strips 152 engage grooved slides 154 and operate to
keep the belt positioned on the drive shaft 102 and 104.
However, it will be appreciated that other forms of
aligning means can be used to keep the perforated belt
146 positioned on the drive shafts 102 and 104.

Referring to FIG. 10, a vacuum supply manifold 156
supplies a vacuum to a vacuum chamber 158 in the belt
unit 40. The vacuum chamber 158 is divided into a plu-
rality of central chambers 160 and side chamber 162,

A valve shaft 164 extends the length of the vacuum
chamber 158 through the central chambers 16¢. Each
of the central chambers 160 has an aperture 166 to
communicate with the adjacent chamber 160. The
valve shaft 164 has a plurality of valve blades 168 af-
fixed at angularly offset positions of equal increments
around the shaft adjacent the apertures 166. The valve
blade 168 is dimensioned to cover the aperture 166 be-
tween the chambers 160. Referring to FIG. 12, a valve
drive shaft 170 is used for powering the valve shaft 164.
The valve drive shaft 170 is coupled through a clutch
(not shown) to the belt drive shaft 100.

The speed of rotation of the valve shaft 160 is syn-
chronized so that the valve blades 168 will uncover the
central chambers 160 in sequence down the vacuum
chamber 158 as the tubing being used to form the bag
24 passes by the central chambers 160. Once all the
valve blades 168 are fully opened and vacuum is being
supplied to all central chambers 160, the clutch (not
shown) driving the shaft 170 is disengaged and the
valve shaft 164 remains stationary.

The sequential opening of the central chambers 160
by the valve shaft 164 prevents vacuum from being lost
in the central chambers downstream from the tubing
which are not covered by the tubing. In the absence of
the sequential valving, the uncovered downstream
chambers would lose a considerable amount of vac-
uum. However, once a chamber is covered by the tub-
ing, little vacuum loss occurs. Thus, the sequential
opening of the central chambers 160 as the tubing trav-
els along the chambers conserves vacuum within the
vacuum chamber 40.

When the small diameter tubing is being utilized to
form a bag 24, the small diameter tubing only extends
across the central chambers 160 of the vacuum cham-
ber 158. Thus, vacuum is being lost in the side cham-
bers 162. However, when the large diameter tubing 42
is being utilized to form a bag 24, both the side cham-
bers 162 and the central chambers 160 are covered by
the tubing. Therefore, side chamber valves 170 can be
utilized to isolate the central chambers 160 from the
side chambers 162 when a small diameter of tubing is
being utilized. It has been discovered that the amount
of vacuum lost in the side chambers 162, when com-
pared to the central chambers 160, is not nearly so
great. Therefore, the vacuum belt unit 40 can be satis-
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factorily operated without the use of the side valves
170, without a large vacuum loss.

The lower portion of the jaws 58 in the cut-and-seal
mechanism 50 includes heating elements 172 for seal-
ing the end of the bag 24. After a bag 24 has been com-
pletely formed by the cut-and-seal mechanism 50, the
top of the bag passes through the jaws 150 formed be-
tween the vacuum belt units 40. As the end of the bag
24 passes down between the belt units 40, the vacuum
gripping against the sides of the bag 24 is lost and the
center of the bag falls downward. However, the rollers
66 in the gathering arm assemblies press the bag 24
against the perforated belts 146 and causes the bag 24
to be fed downward onto the gathering arms 38 until
the end of the bag is taut between the rollers 66.

Referring to FIG. 13, the centering trolley includes a
conveyor drive motor unit 174 that is coupled to a con-
veyor drive shaft 176. The conveyor drive shaft 176 op-
erates the conveyor chains 178. The conveyor chains
178 are used to transfer a loaded pallet from the en-
trance conveyor 26 onto the trolley 30 and also for
transferring a pallet from the trolley 30 to the discharge
conveyor 32. A pneumatic cylinder 144 is used for dis-
placing the trolley 30 until the longitudinal center line
of the trolley coincides with the longitudinal center line
of the pallet being loaded, as previously detailed. The
trolley 30 30 travels on grooved wheels 180 that engage
V-shaped guide rails 182,

Referring to FIGS. 14a, 14b and 14c, the operation
of the centering trolley 30 in transferring a pallet onto
the trolley into a position where the lateral center line
of the pallet is in alignment with the lateral center line
of the machine to center the load lengthwise on the
trolley is illustrated. The length centering mechanism
includes a length sensor 184 that is affixed to a control
chain 186.

Initially, prior to the transfer of a pallet onto the trol-
ley 30, the control chain 186 is in the home position
shown in FIG. 14b. Preferably, the control chain 186 is
set to the home position when the pneumatic cylinder
144 is extended. In order to transfer the pallet 22 onto
the trolley 30 once the longitudinal center lines of the
pallet and the trolley are aligned, the conveyor chains
178 are energized and the loaded pallet 22 is moved
onto the trolley. The lower edge of the loaded pallet 22
will engage the control dog 188 and begin to move the
control chain 186 in a clockwise direction. As a result,
the length sensor 184 is moved to the left by an amount
equal to the rightward movement of the control dog
188. When the length sensor 184 senses the rear of the
loaded pallet 22, the movement of the conveyor chains
178 is stopped, and the loaded pallet 22 is aligned with
the lateral center line of the machine, as shown in FIG.
14c.

In the home position of the control chain 186, as
shown in FIG. 144, the control dog 188 is within the
limit of the smallest pallet length which is to be used in
the bagging machine 20. Thus, even the smallest length
pallet 22 will engage the control dog 188 and move the
control chain 186 until the centered position, shown in
FIG. 14c, is achieved.

After the loaded pallet 22 is centered on the trolley,
as shown in FIG. 14c, the pneumatic cylinder 144 is
collapsed to retract the centering trolley to the center
of the bagging machine. Also, the control chain 186 is
moved in a clockwise direction to the retracted posi-
tion shown in FIG. 14a. In the retracted position, the
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loaded pallet 22 can be transferred from the trolley 30
onto the discharge conveyor without hitting the control
dog 188.

Referring to FIG. 185, the length sensor 184 is slidably
mounted on a pairsof parallel guide rods 190, The
length sensor 184 is coupled to a pneumatic cylinder
192 which positions the sensor and associated control
chain 186 in the retracted position shown in FIG. 14a,
and the home position shown in FIG. 14b. At other
times, no pressure is applied to the cylinder and the
length sensor is free to move on the guide rods.

The length sensor 184 includes a photocell 194 for
sensing the rear of a pallet 22 and a cam follower unit
196. The cam follower unit 196 is activated by cams
198 and 200 that are positioned on a cam rail 202. The
position of the cam follower 196, when the loaded pal-
let 22 is in a centered position, is indicative of the
length of the loaded pallet. Generally, if the length of
a loaded pallet is known, the diameter of tubing neces-
sary for that loaded pallet can be determined. This re-
sults from the fact that in most applications for a pallet
of any given length, there generally is only a single
width or the widths do not differ greatly. Thus, the
length of the loaded pallet can be used to determine
whether the small or large tubing is to be used in mak-
ing the bag 24, Thus, in the present application, when
the cam follower is positioned on the cam rail 202, a
small diameter tube is used to form the bag 24. How-
ever, when the cam follower unit 196 is positioned on
the cam 198 or 200, the large diameter tubing is uti-
lized for forming the bag 24. The cam 200 represents
a pallet having a large width for its length, such as a
square pallet. Other pallets having longer lengths to the
left of cam 200 have narrower widths and therefore still
utilize a small diameter tubing. The cam 198 represents
other pallets having a length which requires large diam-
eter tubing for forming the bag.

It will be appreciated that if pallets having widely
varying widths for a given length are being used, a sens-
ing mechanism can be used to determine the width of
the pallet. Thus, the indication of the width sensor and
the length sensor can be combined to determine
whether a large or small diameter tubing is necessary.

It is to be understood that various modifications can
be made to the disclosed bagging machine without de-
parting from the scope of the invention, and it is in-
tended to cover in the appended claims all such modifi-
cations as fall within the true spirit and scope of the in-
vention.

What is claimed is:

1. A bagging machine for covering a load with a bag
formed from a tubing of stock material comprising:

means for feeding the tubing to a work area for re-

ceiving the tubing;

vacuum belt means for gripping the tubing, said belt

means spreading the tubing to an open position and
directing the tubing downward;

gathering arm means for collecting the tubing, said

gathering arm means receiving tubing from said
vacuum belt means as the tubing is directed down-
ward;

means for severing the tubing and forming the bag

therefrom, the bag being collected on said gather-
ing arm means; and

means for lowering said gathering arm means over

the load to cover the load with the bag collected on
said gathering arm means.
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2. The bagging machine of claim 1 wherein said vac-
uum belt means includes means for sequentially supply-
ing vacuum to said belt means along the extent thereof
as the tubing travels along the belt means.

3. The bagging machine of claim 2 wherein said vac-
uum belt means include a plurality of chambers over
the extent thereof, said chambers being selectively iso-
latable from one another.

4. The bagging machine of claim 3 wherein the plu-
rality of chambers have apertures therein and said
means for sequentially supplying vacuum includes
valve means associated with the apertures in the cham-
bers.

5. The bagging means of claim 4 wherein said valve
means includes a shaft disposed along the chambers in
the belt means, and valve blades disposed along said
shaft at angularly offset locations, said valve blades
being configured to cover the apertures in the cham-
bers.

6. The bagging machine of claim 4 wherein said plu-
rality of chambers includes a group of central chambers
with apertures coupling the central chambers one to
the other and a group of side chambers with apertures
coupling a side chamber to a central chamber.

7. The bagging machine of claim 1 further including:

second means for feeding a second tubing of stock

material to the work area, said second tubing hav-
ing a diameter different from the diameter of the
first mentioned tubing; and

means for selecting one of the first and second tub-

ings in response to the dimensions of the load to be
covered with the bag.
. 8. The bagging machine of claim 7 wherein the se-
lecting means includes means for sensing a dimension
of the load and means for determining the tubing hav-
ing the appropriate diameter for the load.

9, The bagging machine of claim 8 wherein the deter-
mining means includes a cam follower assembly, a cam
rail indicative of the dimension of the load, and cams
disposed on the cam rail, said cams controlling the se-
lection of the tubing.

10. The bagging machine of claim 1 further includ-
ing:

Eecond means for feeding a second tubing of stock

material to the work area, and

means for selecting either the first mentioned means

for feeding a tubing or the second means for feed-
ing a second tubing.

11. The bagging machine of claim 1 wherein the
gathering arm means includes means for retaining the
bag collected on the gathering arm means as the gath-
ering arm means is lowered along the load to be cov-
ered.

12. The bagging machine of claim 1 wherein the
gathering arm means includes an upright extending up-
ward toward the vacuum belt means, and a roller dis-
posed on the upright for engaging the vacuum belt
means.

13. The bagging machine of claim 12 wherein the
gathering arm means further includes means for re-
tracting the upright outward to draw the collected bag
taut on the gathering arm means.

14. The bagging machine of claim 13 wherein the
gathering arm means includes means for retaining the
bag collected on the gathering arm means when the up-
right is in a retracted position.
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15. The bagging machine of claim 14 wherein the re-
taining means includes a plate for engaging the upright
and biasing means for urging the plate toward the up-
right when the upright is in a retracted position.

16. The bagging machine of claim 1 further including
means for centering the load to be covered with a bag
beneath the vacuum belt means, said centering means
centering the load along both the length and width
thereof.

17. The bagging machine of claim 16 wherein the
centering means includes a trolley, means for moving
the trolley to align the longitudinal center line of the
trolley and the load, and means for transferring the
load onto the trolley to a position with the lateral cen-
ter line of the trolley and the load aligned.

18. The bagging machine of claim 1 further including
bag length means for sensing the size of the load and
controlling the length of tubing fed by the feeding
means in relation to the size of the load.

19. The bagging machine of claim 18 wherein said
bag length means includes means for sensing one-half
the width of the load to be bagged and means for sens-
ing the vertical extent of the load to be bagged.

20. The bagging machine of claim 19 further includ-
ing means for centering the load to be bagged beneath
the vacuum belt means, said centering means centering
the load along the length and width thereof.

21. The bagging machine of claim 20 wherein the
means for sensing one-half the width of the load to be
bagged is coupled to said centering means to receive a
signal indicative of the width of the load, said width of
load signal being produced during the centering of the
load along its width.

22. A bagging machine for covering a load with a bag
formed from a tubing of stock material comprising:

means for feeding the tubing to a work area for re-

ceiving the tubing;
inclined vacuum means for gripping the tubing, said
inclined vacuum means spreading the tubing to an
open position and directing the tubing downward;

gathering arm means for collecting the tubing, said
gathering arm means receiving tubing from said in-
clined vacuum means as the tubing is directed
downward;

means for severing the tubing and forming the bag

therefrom, the bag being collected on said gather-
ing arm means; and

means for lowering said gathering arm means over

the load to cover the load with the bag collected on
said gathering arm means.

23. The bagging machine of claim 22 wherein the
gathering arm means includes an upright extending up-
ward toward the inclined vacuum means.

24. The bagging machine of claim 23 wherein the
gathering arm means further includes means for re-
tracting the upright outward to draw the collected bag
taut on the gathering arm means.

25. The bagging machine of claim 24 wherein the
gathering arm means includes means for retaining the
bag collected on the gathering arm means when the up-
right is in a retracted position.

26. A bagging machine for covering a load with a bag
formed from a tubing of stock material comprising:

means for feeding the tubing to a work area for re-

ceiving the tubing;

vacuum means for gripping the tubing, and spreading

the tubing to an open position,
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gathering arm means for collecting the tubing, said
gathering arm means receiving tubing from said
vacuum means;

means for severing the tubing and forming the bag
therefrom, the bag being collected on said gather-
ing arm means; and

means for lowering said gathering arm means over
the load to cover the load with the bag collected on
said gathering arm means.

27. The bagging machine of claim 26 wherein the

gathering arm means includes an upright extending up-
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ward toward said vacuum means.

28. The bagging machine of claim 27 wherein the
gathering arm means further includes means for re-
tracting the gathering arm means outward to draw the
collected bag taut on the gathering arm means.

29. The bagging machine of claim 28 wherein the
gathering arm means includes means for retaining the
bag collected on the gathering arm means when the up-

right is in a retracted position.
* * * * %*
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