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(57) ABSTRACT 

Apparatus for loading packages into a bag is disclosed. The 
apparatus comprises at least one first Suction cup operable, 
when Vacuum is Supplied thereto, to Support one side of a 
bag which extends generally vertically downwardly from the 
first Suction cup, a feeding Station operable to Store bags in 

a generally horizontal position, a transfer arm, at least one 
transfer arm Suction cup operable, when Vacuum is Supplied 
thereto, to Support one side of a bag, and means for moving 
the transfer arm Suction cup longitudinally of the transfer 
arm. The transfer arm is rotatable between a first position in 
which the transfer arm Suction cup is aligned with a portion 
of a bag in the feeding Station and a Second position in which 
the transfer arm Suction cup is generally aligned with the 
first Suction cup, The transfer arm is operable to move the 
transfer arm Suction cup into engagement with a bag in the 
feeding Station, to pick up the bag when Vacuum is Supplied 
to the transfer arm Suction cup, to rotate So that the bag 
extends generally vertically downwardly from the transfer 
arm Suction cup to a position in which the transfer arm 
Suction cup can be moved longitudinally of the arm between 
a first position in which the first Suction cup and the transfer 
arm Suction cup are in closely adjacent, opposed relation 
ship, and a Second position in which a bag Supported by the 
first and transfer arm Suction cups is in an open position. The 
apparatus is also operable to load packages into the bag, to 
rotate the bag into which packages have been dropped in a 
given direction So that its top moves away from the transfer 
arm, to move the rotated bag laterally to a transfer Station, 
and to Support the bag in its rotated position while it is 
moved to the transfer Station. Finally, the apparatus is also 
operable, to rotate the bag, after it reaches the transfer 
Station, in a direction opposite to the given direction and to 
cause the rotated bag to continue rotating toward a horizon 
tal position, and means for Sealing the bag. 
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BAG HANDLINGAPPARATUS 

0001. This invention relates to bag handling apparatus 
and, more particularly, to apparatus for loading packages, for 
example, packages of potatoes, into bags, and for closing the 
bags. The packages are fed onto an inlet conveyor, and 
Sealed bags, each containing a predetermined number of the 
packages, are removed from an outlet conveyor. 

THE PRIOR ART 

0002 Apparatus for loading packages, for example of 
potatoes, into bags, frequently called “bale bags, is known, 
being shown, for example, in the patents discussed below: 
0003) The first paragraph of the abstract of U.S. Pat. No. 
4,045,940, granted Sep. 6, 1977 to Thomas J. White et al., 
reads as follows: 

0004 “In the overall system, vertically disposed, 
primary bags are filled with articles to a predeter 
mined weight and conveyor means conduct the filled 
primary bags to a discharge point where a predeter 
mined number of Said filled bags are discharged at a 
discharge point and fall into an upright master bag, 
after which the filled master bag is carried away and 
closed, and an empty bag is positioned to receive 
primary bags of Said predetermined number from 
Said conveyor means.” 

0005. The abstract of U.S. Pat. No. 5,117,614, granted 
Jun. 2, 1992 to Hugo Andersen, reads as follows: 

0006 “The invention provides a baling machine for 
baling groups of packages containing product into a 
bale bag. Packages are transported to fall down a 
chute individually where they are Stacked in a group 
until the group is allowed to fall into a bale bag and 
into engagement with a moving platform which 
decelerates the group to minimize impact and result 
ing bruising. The filled bale bag is then ejected and 
closed.” 

0007. The abstract of U.S. Pat. No. 5,201,166, granted 
Apr. 13, 1993 to Hugo Andersen, reads as follows: 

0008 “Bag handling apparatus for sequentially 
Selecting bags from a Supply thereof and positioning 
them for Subsequent opening and filling has a verti 
cally-movable Slider positioned above a Stack of 
horizontal closed bags. A carriage is pivotally 
Secured to the Slider and by links to a fixed point. 
Upward movement of the Slider causes the carriage 
to be moved angularly from a downwardly directed 
position adjacent the Stack of bags enabling the 
carriage to pick up a horizontal top bag to a for 
Wardly directed position to cause the carriage to 
present the bag in a vertically-oriented position for 
Subsequent opening and filling.” 

0009. The patent states that four sets of openers are 
provided and positioned So that a bag to be filled can be 
opened to a rectangular configuration and States (see eighth 
paragraph from the end of the specification) 
0010 “Each opener 102 is pivotally mounted at 106 on a 
frame member 108 and is movable by operation of a 
hydraulic cylinder, the piston rod 10 of which is shown 
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between a retracted position shown in dotted outline and an 
opening position shown in full lines.” 

SUMMARY OF THE INSTANT INVENTION 

0011. The instant invention is apparatus for loading pack 
ages into a bag. The apparatus comprises at least one first 
Suction cup operable, when Vacuum is Supplied thereto, to 
Support one Side of a bag which extends generally vertically 
downwardly from the first Suction cup, a feeding Station 
operable to Store bags in a generally horizontal position, a 
transfer arm, at least one transfer arm Suction cup operable, 
when Vacuum is Supplied thereto, to Support one side of a 
bag, and means for moving the transfer arm Suction cup 
longitudinally of Said transfer arm. The transfer arm is 
rotatable between a first position in which the transfer arm 
Suction cup is aligned with a portion of a bag in the feeding 
Station and a Second position in which the transfer arm 
Suction cup is generally aligned with the first Suction cup, 
The transfer arm is operable to move the transfer arm Suction 
cup into engagement with a bag in the feeding Station, to 
pick up the bag when Vacuum is Supplied to the transfer arm 
Suction cup, to rotate So that the bag extends generally 
Vertically downwardly from the transfer arm Suction cup to 
a position in which the transfer arm Suction cup can be 
moved longitudinally of the arm between a first position in 
which the first Suction cup and the transfer arm Suction cup 
are in closely adjacent, opposed relationship, and a Second 
position in which a bag Supported by the first and transfer 
arm Suction cups is in an open position. 
0012. The apparatus also includes spreaders which are 
movable between a first, withdrawn position in which they 
do not interfere with movement of a bag Supported by the 
first and transfer arm Suction cups and a Second in which 
they are inside a bag Supported by the first and transfer arm 
Suction cups, and are operable to Support a bag in the open 
position, but do not interfere with the loading of a package 
into the bag. The apparatus also includes means for dropping 
packages into a bag Supported in the open position by the 
Spreaders. 

0013 The apparatus, in addition, includes means for 
moving a bag into which packages have been dropped 
laterally to a transfer Station, and the last-named means is 
operable to rotate the bag in a given direction So that its top 
moves away from the transfer arm, and to Support the bag in 
its rotated position while it is moved to the transfer Station. 
Preferably, the means for moving a bag into which packages 
have been dropped laterally to a transfer Station, is also 
operable, after the bag reaches the transfer Station, to rotate 
the bag in a direction opposite to the given direction and to 
cause the rotated bag to continue rotating toward a horizon 
tal position. In preferred embodiment, the apparatus addi 
tionally includes means for moving a portion of the bag 
above the topmost package therein in the given direction. 
0014. The apparatus additionally includes means oper 
able to receive a bag in the transfer Station which is rotating 
toward a horizontal position, and to move that bag away 
from the transfer Station, and means for applying a Sealing 
tape to a bag being moved away from the transfer Station. 
0015 Finally, the apparatus includes means for prevent 
ing the delivery of a package to the means for dropping 
packages into a bag Supported in the open position by the 
Spreaders until after the elapse of Sufficient time for the 
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previous package to drop into the bag Supported by the 
Spreaders and, after each bag is filled, until after the elapse 
of sufficient additional time for the filled bag to be released 
by and moved away from the spreaders, and for a Successor 
bag to be positioned and Supported in the open position by 
the spreaders. 

BRIEF DESCTIPTION OF THE DRAWINGS 

0016 FIG. 1 is a partially schematic view in vertical 
elevation showing an inlet conveyor, a bag loading Station 
and a transfer Station, means for placing packages delivered 
by the inlet conveyor in bags, and means for conveying bags 
containing the packages to the transfer Station. 
0017 FIG. 2 is a partially schematic vertical sectional 
view showing the transfer station of FIG. 1 and a conveyor 
which receives bags from the transfer Station and conveys 
them through a Sealing Station. 
0018 FIG. 3 is a partially schematic view in vertical 
Section showing certain details of the bag loading Station of 
FIG. 1. 

0.019 FIG. 4 is a partially schematic vertical sectional 
View showing further details of the bag loading Station of 
FIG. 1. 

0020 FIG. 5 is a partially schematic view in vertical 
Section showing additional details of the bag loading Station 
of FIG. 1. 

0021 FIG. 6 is a partially schematic vertical sectional 
View showing Still more details of the bag loading Station of 
FIG. 1. 

OBJECTS OF THE INVENTION 

0022. It is an object of the instant invention to provide 
bag handling apparatus. 
0023. It is a further object to provide such apparatus for 
loading packages, for example, packages of potatoes, into 
bags, and for closing the bags. 
0024. Other objects and advantages will be apparent to 
those skilled in the art from the following detailed descrip 
tion of a preferred embodiment thereof, wherein reference is 
made to the foregoing drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.025 Referring, now, in detail to the drawings, and, in 
particular to FIG. 1, two bags 10 are shown, one on the left 
which is in a filling position, being under a drop gate 11, and 
one on the right which has been filled, in apparatus accord 
ing to the invention which is indicated generally at 12. 
Packages 13, for example, ten pound bags of potatoes, are 
delivered from a loading Station (not illustrated) by a con 
veyor 14 and a slide 15 into contact with a timing roll 16, 
which rotates to convey packages 13, one after another, onto 
a conveyor 17, by which they are delivered to the drop gate 
11. The conveyor 17 moves fast enough that the inertia of a 
bag 13 which is discharged therefrom causes it to continue 
to move to the left in FIG. 1, without longitudinal rotation, 
and to drop, while in the Same longitudinal rotational 
position, onto the drop gate 11, which is pulled open 
periodically So that the package 13 thereon rolls down 

Nov. 6, 2003 

wardly, and into the one of the bags 10 which is being filled. 
The drop gate 11 opens, after a Suitable time delay, in 
response to a signal from an electric eye indicating that a 
package 13 is near the end of the conveyor 17. The roll 16 
operates continually while five packages are delivered to the 
drop gate 11, and then Stops for a period of time, which can 
be as short as a Second, long enough to enable one of the 
bags 10 that has been filled, while in the filling station, to be 
moved away from the filling Station toward the position 
shown on the right, and for another bag to be positioned in 
the filling station. The speed of the conveyor 17 is suffi 
ciently fast, relative to the Speed at which packages 13 move 
down the slide 15, to provide sufficient time for a given 
package to drop into the bag Supported by the spreaders and 
for the drop gate to close before the next package reaches the 
point where it causes the Signal from the electric eye which 
initiates the next opening of the gate 11. The parts of the 
operation which involve moving a filled bag away from the 
filling station toward the position shown on the right in FIG. 
1 and positioning another bag in the filling Station are 
described in detail in the following paragraph. 

0026. When a given number of the packages 13 have 
been rolled into the bag 10, spreaders 18 are withdrawn by 
rotation from the interior of the bag 10; the rear of a 
conveyor 19, the bottom of a conveyor 20 and the rear of a 
back Support 21 are rotated downwardly, as Subsequently 
explained in more detail, so that the bag 10 which is in the 
filling position rotates downwardly and behind the plane of 
FIG. 1. The bag 10 is supported in this position by the 
conveyor 19, by the conveyor 20 and by the back Support 21. 
Thereupon, the conveyors 19 and 20 are energized simul 
taneously and driven at the same Speed to move the bag 10 
away from the filling position, to the right in FIG. 1, and are 
Stopped simultaneously when the bag 10 is in a transfer 
station, i.e., is in the position (left to right) shown in FIG. 
1 for the filled bag, in which position it is aligned with a 
cylinder 22. In the meantime, the previously filled bag has 
been moved from the transfer station, as described below 
with reference to FIG. 2. 

0027. The cylinder 22 is activated periodically, whenever 
a filled bag is in the transfer station, so that a head 23 thereof 
moves the left side of the portion of the bag 10 in the transfer 
Station which is above the packages 13 therein to the right. 
Meanwhile, the conveyor 19, the conveyor 20 and the back 
Support 21 are rotated back to their respective horizontal and 
Vertical positions, So that the bag 10 is rotated upwardly and 
to the right. The movement of the bag is sufficiently fast that 
its momentum causes the filled bag, as indicated by an arrow 
24, to rotate onto an exit conveyor 25, by which it is moved 
upwardly and to the right to and beyond a Sealing Station. A 
bag is shown in broken lines in FIG. 2 as it is rotating 
toward the exit conveyor 25. 
0028. The sealing station comprises a tape dispenser 26 
from which Sealing tape is delivered to an applicator roll 27, 
passing between cooperating rolls 28-28 and 29-29. The 
applicator roll 27 and the cooperating rolls 28-28 and 29-29 
are all pinned to a plate 30 which is supported by a pin 31 
So that it can Swing, as Subsequently described in more 
detail, between the position shown in Solid lines in FIG. 2 
and that shown in broken lines. 

0029. A flexible curtain 32 is suspended so that the top of 
a bag 10 rotating onto the exit conveyor 25 as described 
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above contacts the curtain 32, and the right Side of the 
portion of the bag above the packages 13 therein is moved 
to the left on top of the portion of the bag which was 
previously folded to the right by the head 23 of the cylinder 
22, and on top of the bag 10, as indicated at 33. 
0.030. In the position shown in solid lines in FIG. 2, a bag 
10 filled with packages 13 has been moved by the conveyor 
25 to a position where it is entering the Sealing Station. In 
this position for the bag 10, the flexible sheet 32 is still in 
contact with the portion 33 of the bag which was originally 
above the packages 13 therein, holding it in contact with the 
filled portion of the bag, and the open end of the bag is 
approaching contact with the roll 27 and with Sealing tape, 
designated 34, which extends from the dispenser 26 between 
the rolls 28 and 29 and over the applicator roll 27, where, as 
previously Stated, the bag 10 contacts it. One side of the tape 
34 carries a pressure Sensitive adhesive; that Side faces the 
bag 10, So that the Sealing operation Starts as Soon as the bag 
makes contact with the tape 34. As the bag 10 continues to 
advance, its movement causes the head plate 30 to rotate 
counterclockwise around the pin 31, and the Surface of the 
bag 10 moves relative to the roll 27, from which tape is 
dispensed. The movement of the bag 10 relative to the roll 
27 continues, with the latter pressing the tape 34 into contact 
with the former, until the closed end of the bag 10 advances 
far enough to clear the roll 27; thereupon, the head plate 30 
rotates clockwise back to the position shown in Solid lines. 
During this clockwise rotation, a blade 35 cuts the tape 34. 
After the clockwise rotation of the head to the position 
shown in Solid lines in FIG. 2, the apparatus is positioned to 
perform the Sealing operation just described on the next bag 
10, and a bag 10 shown in broken lines can be removed 
manually from the apparatus and prepared for Shipment, for 
example, by Stacking on a pallet (not illustrated). 
0.031 Referring to FIG. 3, a bag 10 filled with packages 
13 is shown under the drop gate 11, with the spreaders 18 
inside the top of the bag. Suction cupS 36 do not engage the 
filled bag 10 at this point in the operation. An empty bag 10 
is supported, just to the right of the filled bag 10, by suction 
cups 37 on the rod 38 of a cylinder 39 which is carried by 
a bag feeding arm indicated generally at 40. The next 
sequence of the part of the apparatus 12 shown in FIG. 3 
involves rotating the spreaders 18 so that they are withdrawn 
from the interior of the bag 10, rotating the conveyors 19 and 
20 and the back Support 21, and energizing the conveyors 19 
and 20. Rotating the conveyors 19 and 20 and the back 
support 21 causes the top of the bag 10 which is filled with 
packages 13 to move to the left until the Suction cup 36 is 
to the right of the right side of the filled bag 10, while the 
energized conveyors 19 and 20 move the filled bag to the 
position where it is aligned with the cylinder 22 (see FIG. 
2; the cylinder 22 is not shown in FIG. 3) for transfer to the 
conveyor 25 as described above. Referring, again, to FIG. 3, 
after the filled bag 10 has been conveyed away from the 
position shown, the cylinder 39 advances the rod 38 and the 
Suction cups 37 So that the bag 10 engaged by the Suction 
cups 37 is moved into contact with the suction cups 36, to 
which vacuum is then supplied. The rod 38 and the suction 
cups 37 are then moved to the right in FIG. 4 to open the bag 
10; and the spreaders 18 are rotated into the interior of the 
open bag 10. FIG. 5 shows the apparatus at this stage of the 
cycle. Vacuum is then released from the Suction cupS 36 and 
37; the rod 38 and the Suction cups 37 are withdrawn; the 
arm 40 is rotated 90 counterclockwise; and the rod 38 and 
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the Suction cups 37 are advanced into contact with the 
topmost one of a plurality of bags 10 in a delivery Station. 
FIG. 6 shows the apparatus at this stage of the cycle, and 
FIG. 3 shows, in broken lines, the arm 40, the cylinder 39, 
the rod 38 and the suction cups 37 in the FIG. 6 position. 
Vacuum is then supplied to the suction cups 37, the rod 38 
is withdrawn slightly, and the arm 40 is rotated clockwise so 
that the apparatus is again positioned as shown in FIG. 3. 
0032. It will be appreciated that various changes to and 
modifications of the apparatus described above can be made 
without departing from the Spirit and Scope of the invention, 
as defined in the following claims, and that, in its essential 
details, the invention is apparatus for loading packages into 
a bag. The apparatus comprises at least one first Suction cup 
operable, when Vacuum is Supplied thereto, to Support one 
Side of a bag which extends generally vertically downwardly 
from the first Suction cup, a feeding Station operable to Store 
bags in a generally horizontal position, a transfer arm, at 
least one transfer arm Suction cup operable, when Vacuum is 
Supplied thereto, to Support one Side of a bag, and means for 
moving the transfer arm Suction cup longitudinally of Said 
transfer arm. The transfer arm is rotatable between a first 
position in which the transfer arm Suction cup is aligned with 
a portion of a bag in the feeding Station and a Second position 
in which the transfer arm Suction cup is generally aligned 
with the first suction cup. The transfer arm is operable to 
move the transfer arm Suction cup into engagement with a 
bag in the feeding Station, to pick up the bag when Vacuum 
is Supplied to the transfer arm Suction cup, to rotate So that 
the bag extends generally vertically downwardly from the 
transfer arm Suction cup to a position in which the transfer 
arm Suction cup can be moved longitudinally of the arm 
between a first position in which the first Suction cup and the 
transfer arm Suction cup are in closely adjacent, opposed 
relationship, and a Second position in which a bag Supported 
by the first and transfer arm Suction cups is in an open 
position. 
0033. The apparatus also includes spreaders which are 
movable between a first, withdrawn position in which they 
do not interfere with movement of a bag Supported by the 
first and transfer arm Suction cups and a Second in which 
they are inside a bag Supported by the first and transfer arm 
Suction cups, and are operable to Support a bag in the open 
position, but do not interfere with the loading of a package 
into the bag. The apparatus also includes means for dropping 
packages into a bag Supported in the open position by the 
Spreaders. 
0034. The apparatus, in addition, includes means for 
moving a bag into which packages have been dropped 
laterally to a transfer Station, and the last-named means is 
operable to rotate the bag in a given direction So that its top 
moves away from the transfer arm, and to Support the bag in 
its rotated position while it is moved to the transfer Station. 
Preferably, the means for moving a bag into which packages 
have been dropped laterally to a transfer Station, is also 
operable, after the bag reaches the transfer Station, to rotate 
the bag in a direction opposite to the given direction and to 
cause the rotated bag to continue rotating toward a horizon 
tal position. In preferred embodiment, the apparatus addi 
tionally includes means for moving a portion of the bag 
above the topmost package therein in the given direction. 
0035. The apparatus additionally includes means oper 
able to receive a bag in the transfer Station which is rotating 
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toward a horizontal position, and to move that bag away 
from the transfer Station, and means for applying a Sealing 
tape to a bag being moved away from the transfer Station. 
0.036 Finally, the apparatus includes means for prevent 
ing the delivery of a package to the means for dropping 
packages into a bag Supported in the open position by the 
Spreaders until after the elapse of Sufficient time for the 
previous package to drop into the bag Supported by the 
Spreaders and, after each bag is filled, until after the elapse 
of sufficient additional time for the filled bag to be released 
by and moved away from the spreaders, and for a Successor 
bag to be positioned and Supported in the open position by 
the spreaders. 
0037. It will be appreciated that various other changes 
and modifications of the apparatus described above can be 
made without departing from the Spirit and Scope of the 
invention as defined in the following claims. 
I claim: 

1. Apparatus for loading packages into a bag, said appa 
ratus comprising at least one first Suction cup operable, when 
Vacuum is Supplied thereto, to Support one side of a bag 
which extends generally vertically downwardly from Said 
first Suction cup, a feeding Station operable to Store bags in 
a generally horizontal position, a transfer arm, at least one 
transfer arm Suction cup operable, when Vacuum is Supplied 
thereto, to Support one Side of a bag, means for moving Said 
transfer arm Suction cup longitudinally of Said transfer arm, 
Said transfer arm being rotatable between a first position in 
which said transfer arm Suction cup is aligned with a portion 
of a bag in Said feeding Station and a Second position in 
which Said transfer arm Suction cup is generally aligned with 
Said first Suction cup, Said transfer arm being operable to 
move Said transfer arm Suction cup into engagement with a 
bag in Said feeding Station, to pick up the bag when Vacuum 
is Supplied to Said transfer arm Suction cup, to rotate So that 
the bag extends generally vertically downwardly from Said 
transfer arm Suction cup to a position in which Said transfer 
arm Suction cup can be moved longitudinally of Said arm 
between a first position in which said first Suction cup and 
Said transfer arm Suction cup are in closely adjacent, 
opposed relationship, and a Second position in which a bag 
Supported by Said first and Said transfer arm Suction cups is 
in an open position. 
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2. Apparatus as claimed in claim 1 which additionally 
includes spreaders which are movable between a first, with 
drawn position in which they do not interfere with move 
ment of a bag Supported by Said first and transfer arm Suction 
cups and a Second in which they are inside a bag Supported 
by Said first and transfer arm Suction cups, and are operable 
to Support a bag in the open position, but do not interfere 
with the loading of a package into the bag. 

3. Apparatus as claimed in claim 2 which additionally 
includes means for dropping packages into a bag Supported 
in the open position by Said spreaders. 

4. Apparatus as claimed in claim 3 which additionally 
includes means for moving a bag into which packages have 
been dropped laterally to a transfer Station, Said last-named 
means being operable to rotate the bag in a given direction 
So that its top moves away from Said transfer arm, and to 
Support the bag in its rotated position while it is moved to 
Said transfer Station. 

5. Apparatus as claimed in claim 4 wherein Said means for 
moving a bag into which packages have been dropped 
laterally to a transfer Station, is also operable, after the bag 
reaches the transfer Station, to rotate the bag in a direction 
opposite to the given direction and to cause the rotated bag 
to continue rotating toward a horizontal position. 

6. Apparatus as claimed in claim 5 which additionally 
includes means for moving a portion of the bag above the 
topmost package therein in the given direction. 

7. Apparatus as claimed in claim 5 which additionally 
includes means operable to receive a bag in the transfer 
Station which is rotating toward a horizontal position, and to 
move that bag away from the transfer Station. 

8. Apparatus as claimed in claim 7 which additionally 
includes means for applying a Sealing tape to a bag being 
moved away from the transfer Station. 

9. Apparatus as claimed in claim 4 which additionally 
includes means operable to deliver packages to Said means 
for dropping packages into a bag and to time the rate at 
which Successive bags are So delivered So that there is time 
for each bag to be dropped into the bag before is delivered 
to Said bag dropping means. 


