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(57) ABSTRACT 

A de-packaging system for removing film and bands from 
packages includes a first conveyor configured to move 
packages. The de-packaging system also includes a loading 
station for loading packages onto the conveyor, and a film 
cutting station associated with the first conveyor. The film 
cutting station includes a cutter having an elongated cutting 
element that can be heated to cut film on packages. A band 
cutting station includes a cutter for cutting bands wrapped 
around packages. A clamp device includes a clamp config 
ured to clamp bands on packages for removal of the bands. 
The de-packaging system further includes a second con 
veyor having an upstream end adjacent a downstream end of 
the first conveyor. A device applies force to packages to 
move packages from the first conveyor to the second con 
veyor, and at least one friction member strips film from 
packages as they are moved from the first conveyor to the 
second conveyor. 
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DE-PACKAGING MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 10/858,888, filed on Jun. 2, 2004, 
which claims the benefit of U.S. Provisional Application No. 
60/475,610, filed on Jun. 4, 2003, and of U.S. Provisional 
Application No. 60/475,611, filed on Jun. 4, 2003, the entire 
contents of each of which are hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The present invention relates to de-packaging 
machines, and in particular to a de-packaging machine that 
can remove plastic film wrap and/or bands from packages. 
0004 2. Description of the Related Art 

1. Field of the Invention 

0005 Magazines or the like may be shipped in bundles 
including numerous stacks of magazines forming relatively 
large rectangular packages. The bundles may be wrapped in 
a plastic film Such as stretch or shrink wrap, and/or plastic 
bands. Removal of the plastic film and/or bands has been 
done manually during the shipping or mailing process. Such 
manual removal is labor intensive, and also causes a “bottle 
neck” in the package sorting process which is otherwise 
highly automated. 

SUMMARY OF THE INVENTION 

0006. One aspect of the present invention is a de-pack 
aging system for removing film and bands from packages. 
The de-packaging system includes a first conveyor config 
ured to move packages along the de-packaging system. The 
de-packaging system also includes a loading station associ 
ated with the first conveyor for loading packages onto the 
conveyor, and a film cutting station associated with the first 
conveyor. The film cutting station includes a cutter having 
an elongated cutting element that can be heated to cut film 
on packages. A band cutting station associated with the first 
conveyor includes a cutting blade for cutting bands wrapped 
around packages. A stripper associated with the first con 
veyor has a clamp configured to clamp bands on packages 
for removal of the bands. The de-packaging system further 
includes a second conveyor having an upstream end adjacent 
a downstream end of the first conveyor. A device applies 
force to packages to move packages from the first conveyor 
to the second conveyor, and at least one friction member 
positioned adjacent the first and second conveyors Strips film 
from packages as they are moved from the first conveyor to 
the second conveyor. 
0007 Another aspect of the present invention is a de 
packaging system for removing film from packages. The 
de-packaging system includes a conveyor configured to 
move packages along the de-packaging system, and first and 
second horizontal hot wire cutters that make horizontal cuts 
in film on opposite sides of packages. First and second 
vertical hot wire cutters make vertical cuts on a front side of 
packages. The de-packaging system also includes a third 
horizontal hot wire cutter that makes horizontal cuts across 
a front side of packages at Substantially the same height as 
the first and second horizontal hot wire cutters. At least one 
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friction member engages film on the bottoms of packages to 
pull the film off the bottom of the packages. 

0008. Yet another aspect of the present invention is a 
de-packaging machine for removing bands from packages. 
The de-packaging machine includes a conveyor for moving 
banded packages, and a cutter device including a first base, 
a cutter head movably mounted to the first base, and a first 
powered actuator that moves the cutter head between a 
retracted position and an engaged position adjacent the 
conveyor. The cutter device includes a pair of cutting blades 
and a second powered actuator operably coupled to at least 
a first one of the cutting blades and providing powered 
movement thereof relative to a second one of the cutting 
blades. The de-packaging machine also includes a clamp 
device including a second base, a clamp head, and a third 
powered actuator that moves the clamp head between a 
retracted position and an engaged position adjacent the 
conveyor. The clamp head includes first and second clamp 
members, and a fourth powered actuator operably connected 
to at least one of the clamp members to move the at least one 
clamp member and clamp bands between the first and 
second clamp members to pull bands from packages. 

0009. These and other features, advantages, and objects 
of the present invention will be further understood and 
appreciated by those skilled in the art by reference to the 
following specification, claims, and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a partially schematic plan view of a 
de-packaging machine for de-banding and removal of shrink 
wrap material according to one aspect of the present inven 
tion; 

0011 FIG. 2 is a fragmentary, partially schematic plan 
view of the loading station of the de-packaging machine of 
FIG. 1; 

0012 FIG. 3 is a partially schematic plan view of the wire 
cutting station of the de-packaging machine of FIG. 1; 

0013 FIG. 4 is a partially schematic side elevational 
view of the wire cutting machine of FIG. 1 showing the front 
side of a package; 

0014 FIG. 5 is a partially schematic plan view of the wire 
cutting station of the de-packaging machine of FIG. 1 
showing the rear side of a package; 

0015 FIG. 6 is a partially schematic side elevational 
view showing the rotation of the vertical hot wire cutters: 

0016 FIG. 7 is a front view of a hot wire cutter for the 
de-packaging machine of FIG. 1; 

0017 FIG. 8 is a side view of the hot wire cutter of FIG. 
7. 

0018 FIG. 9 is a front view of a hot wire cutter including 
two wires according to another aspect of the present inven 
tion; 

0.019 FIG. 9A is an end view of the hot wire cutter of 
FIG. 9; 

0020 FIG. 10 is a side view of the hot wire cutter of FIG. 
9; 



US 2008/0022633 A1 

0021 FIG. 11 is a front view of a hot wire cutter 
including actuators that push against the wires to form a 
concave shape; 
0022 FIG. 12 is a side view of the hot wire cutter of FIG. 
11: 
0023 FIG. 13 is a fragmentary, partially schematic plan 
view of a second de-banding station of the de-packaging 
machine of FIG. 1 for removing bands that are oriented to 
extend across the front and rear sides of the package; 
0024 FIG. 14 is an enlarged view of the cutter of FIG. 13: 
0025 FIG. 15 is an enlarged view of the clamp shoe of 
FIG. 13; 

0026 FIG. 16 is a fragmentary, partially schematic plan 
view of the de-banding station of FIG. 13 showing the clamp 
shoe and cutter in a horizontally shifted position; 
0027 FIG. 17 is a fragmentary, partially schematic plan 
view of the de-banding machine of FIG. 13 showing the 
cutter and the clamp shoe rotated into engagement with the 
package; 

0028 FIG. 18 is a fragmentary, partially schematic plan 
view of the de-banding machine of FIG. 13 showing the 
cutter and clamp shoe engaging a band immediately prior to 
cutting and clamping of the band; 
0029 FIG. 19 is an enlarged view of the clamp shoe of 
FIG. 18; 

0030 FIG.20 is an enlarged view of the cutter of FIG.18: 
0031 FIG. 21 is a fragmentary, partially schematic plan 
view of the de-banding station of FIG. 13 showing the cutter 
cutting the band, and the clamp shoe clamping the band; 
0032 FIG. 22 is an enlarged view of the clamp shoe of 
FIG. 21; 

0033 FIG.23 is an enlarged view of the cutter of FIG.21; 
0034 FIG. 24 is a fragmentary, partially schematic plan 
view of the de-banding station of FIG. 13 showing the cutter 
and clamp shoe horizontally shifted away from the conveyor 
and rotated to the retracted positions away from the package; 
0035 FIG. 25 is a fragmentary, partially schematic plan 
view of the de-banding station of FIG. 13 showing the clamp 
shoe stripping the band; 
0.036 FIG. 26 is an enlarged view of the clamp shoe of 
FIG. 25: 

0037 FIG. 27 is a fragmentary, partially schematic side 
elevational view of the de-banding station of FIG. 13 
showing the front side of a package; 
0038 FIG. 28 is a fragmentary, partially schematic plan 
view of a de-banding station of the de-packaging machine of 
FIG. 1; 

0039 FIG. 29 is an enlarged view of the clamp shoe of 
FIG. 28: 

0040 FIG.30 is an enlarged view of the cutter of FIG.28; 
0041 FIG. 31 is a fragmentary, partially schematic plan 
view of the de-banding station showing the clamp shoe and 
cutter directly adjacent a package; 
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0042 FIG. 32 is an enlarged view of the clamp shoe of 
FIG. 31; 

0.043 FIG.33 is an enlarged view of the cutter of FIG.31; 
0044 FIG. 34 is a fragmentary, partially schematic plan 
view of the de-banding station showing the clamp shoe and 
cutter engaging a band just prior to cutting of the band; 

004.5 FIG. 35 is an enlarged view of the clamp shoe of 
FIG. 34: 

0046 FIG. 36 is an enlarged view of the cutter of FIG.34; 
0047 FIG. 37 is a fragmentary, partially schematic plan 
view of the de-banding station showing the clamp shoe 
clamping the band, and the cutter cutting the band; 

0048 FIG. 38 is an enlarged view of the clamp shoe of 
FIG. 37 showing the clamp shoe clamping a band; 

0049 FIG. 39 is an enlarged view of the cutter of FIG. 37 
showing the cutter cutting a band; 

0050 FIG. 40 is a fragmentary, partially schematic plan 
view of the de-banding station showing the cutter and clamp 
shoe in the retracted position away from the package; 

0051 FIG. 41 is a fragmentary, partially schematic plan 
view of the de-banding station showing the clamp shoe 
stripping the band into a bin; 

0.052 FIG. 42 is an enlarged view of the clamp shoe of 
FIG. 41; 

0053 FIG. 43 is a partially schematic side elevational 
view of the de-banding station showing the front side of a 
package that is being de-banded; 

0054 FIG. 44 is an enlarged view of the fence of the 
de-banding station of FIG. 43: 

0055 FIG. 45 is a fragmentary, partially schematic side 
elevational view showing the front horizontal hot wire cutter 
and push mechanism that pushes the packages from the first 
conveyor to the second conveyor across friction points to 
strip film from the package; 

0056 FIG. 46 is a fragmentary, partially schematic eleva 
tional view showing the push plate and front horizontal hot 
wire cutter in the lowered position; 

0057 FIG. 46A is a plan view of a package showing the 
horizontal and vertical cuts in the film immediately prior to 
removal of the film from the package; 

0058 FIG. 47 is a fragmentary, partially schematic eleva 
tional view of the push mechanism showing the push plate 
in the lowered position and the front horizontal hot wire 
cutter in the raised position with the package positioned on 
the second conveyor; 

0059 FIG. 48 is a fragmentary, partially schematic eleva 
tional view showing the push plate in the raised position; 

0060 FIG. 49 is a fragmentary elevational view of a 
pinch mechanism of the de-packaging machine of FIG. 1 
that grips and removes film from the packages; 

0061 FIG. 50 is a fragmentary, enlarged view of the pick 
up head of the pinch mechanism of FIG. 49: 
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0062 FIG. 51 is a fragmentary, partially schematic eleva 
tional view of the pinch mechanism of FIG. 49 showing the 
pinch head in the lowered position against the top of a 
package; 

0063 FIG. 52 is an enlarged view of the pick up head of 
FIG. 51 showing the pinch blocks pinching film; 
0064 FIG. 53 is a fragmentary, partially schematic side 
elevational view showing the pinch head in the raised 
position with the film removed from the package; 

0065 FIG. 54 is an enlarged view of the pinch head of 
FIG. 53; 

0.066 FIG.55 is a fragmentary, partially schematic eleva 
tional view of the pinch mechanism with the pinch members 
retracted to release the film so it falls on the second conveyor 
behind the package; 

0067 FIG. 56 is an enlarged view of the pinch head of 
FIG. 55; 

0068 FIG. 57 is a partially schematic plan view of a 
pinch head according to another aspect of the present 
invention, including multiple grab heads; 

0069 FIG. 58 is a partially schematic plan view of a 
de-packaging machine for removing film from packages that 
do not require de-banding; 

0070 FIG. 59 is a plan view of a de-packaging machine 
according to another aspect of the present invention, 
wherein the view is taken perpendicular to the main con 
veyor, 

0071 FIG. 59A is a partially schematic perspective view 
of a package showing the cuts in the wrapping material; 

0072 FIG. 60 is a fragmentary, plan view of the loading 
station of the de-packaging machine of FIG. 59, wherein the 
view is taken perpendicular to the main conveyor; 

0073 FIG. 61 is an end view of the station of FIG. 60 
taken from the upstream end of the conveyor, 

0074 FIG. 62 is a plan view of the second station of the 
de-packaging machine of FIG. 59, wherein the view is taken 
perpendicular to the main conveyor; 

0075 FIG. 63 is an end view of the station of FIG. 62 
taken from the downstream end of the conveyor showing the 
vertical hot wire cutter; 

0076 FIG. 64 is an end view of the station of FIG. 62 
taken from the upstream end of the conveyor showing the 
horizontal hot wire cutter; 

0077 FIG. 65 is a schematic elevational view showing 
the vertical hot wire cutter of FIG. 62; 

0078 FIG. 66 is a side view of the third station of the 
de-packaging machine of FIG. 59 showing the horizontal 
hot wire cutter across the front of a package; 

0079 FIG. 67 is a plan view of the fourth station of the 
de-packaging machine of FIG. 59, wherein the view is taken 
perpendicular to the main conveyor; 

0080 FIG. 68 is an enlarged view of the band cutter of 
FIG. 67; 
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0081 FIG. 69 is a plan view of the station of FIG. 67 
wherein the cutting shoe is positioned against a side of a 
package, and wherein the view is taken perpendicular to the 
main conveyor, 
0082 FIG. 70 is an enlarged view of the band cutter of 
FIG. 69; 

0.083 FIG. 71 is a plan view of the station of FIG. 67 
wherein the cutting shoe is in position to cut a band, and 
wherein the view is taken perpendicular to the main con 
veyor, 

0084 FIG.72 is an enlarged view of the cutter of FIG.71; 
0085 FIG. 73 is a plan view of the station of FIG. 67, 
wherein the cutting shoe is retracted, and wherein the view 
is taken perpendicular to the main conveyor, 
0.086 FIG. 74 is a view of the station of FIG. 73 taken 
along the line LXXIV-LXXIV: 
0087 FIG. 75 is a partially fragmentary, schematic plan 
view of station five of the de-banding machine of FIG. 59, 
wherein the view is taken perpendicular to the main con 
veyor, 

0088 FIG. 76 is a partially fragmentary, schematic plan 
view of the station of FIG. 75 wherein the cutting shoe is 
positioned against the front side of a package, and wherein 
the view is taken perpendicular to the main conveyor; 

0089 FIG. 77 is an enlarged view of the cutter of FIG. 76: 
0090 FIG. 78 is a partially fragmentary, schematic plan 
view of the station of FIG. 76 wherein the cutting shoe is in 
position to cut a band of a package, and wherein the view is 
taken perpendicular to the main conveyor; 
0.091 FIG. 79 is an enlarged view of the cutter of FIG.78: 
0092 FIG. 80 is a partially fragmentary, schematic plan 
view of the station of FIG. 76 wherein the cutting shoe is 
retracted, and wherein the view is taken perpendicular to the 
main conveyor, and 

0093 FIG. 81 is an end view of the station of FIG. 80 
taken from the downstream end of the conveyor. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

0094 For purposes of description herein, the terms 
“upper,”“lower,”“right,”“left,”“rear,”“front,”“vertical, 
'horizontal,” and derivatives thereof shall relate to the 
invention as oriented in FIG. 1. However, it is to be 
understood that the invention may assume various alterna 
tive orientations and step sequences, except where expressly 
specified to the contrary. It is also to be understood that the 
specific devices and processes illustrated in the attached 
drawings and described in the following specification are 
simply exemplary embodiments of the inventive concepts 
defined in the appended claims. Hence, specific dimensions 
and other physical characteristics relating to the embodi 
ments disclosed herein are not to be considered as limiting, 
unless the claims expressly state otherwise. 
0095 With reference to FIG. 1, a de-packaging machine 
or system 1 includes a first conveyor 2 configured to move 
packages 3 along the de-packaging system 1. The packages 
3 are wrapped in plastic shrink wrap or stretch wrap, and 
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have a rectangular shape that can vary in size from a 
relatively large package indicated by the outer perimeter 3A, 
or may have a small size indicated by the rectangle 3B. It 
will be understood that the de-packaging system 1 may be 
utilized to remove a wide variety of films and the like from 
packages. Also, the packages 3 may have a single band 11 
extending around front face 12 of package 3 and rear face 13 
of package 3. Although the position of band 11 may vary, it 
will fall within the range indicated by the bands 11A and 
11B. Alternately, a band 11 may extend around sides 16 and 
17 of package 3 within the range indicated by bands 11C and 
11D. The first conveyor 2 defines an upstream end 4, and a 
downstream end 5. A loading station 6 provides for loading 
packages 3 on the first conveyor 2 by a first operator 14. 
After the packages 3 are loaded onto the conveyor 2, they are 
moved to a film cutting station 7. As described in more detail 
below, film cutting station 7 includes a plurality of hot wire 
cutters 8 that melt and cut the shrink wrap material on the 
packages 3. After the film on the package is cut at film 
cutting station 7, the packages 3 are moved by the conveyor 
2 to a first band cutting station 10. As described in more 
detail below, the first band cutting station cuts bands 11 that 
are wrapped around the package 3 and extend across the 
front side 12 and rear side 13 of packages 3. The conveyor 
2 then moves the packages 3 to a second band cutting station 
15 for removal of bands 11 that are oriented in such a manner 
that they extend across the sides 16 and 17 of packages 3. It 
will be understood that the packages 3 normally have only 
a single band 11 that is located somewhere within the range 
shown by the two spaced apart bands 11. The single band 11 
is oriented to wrap around either front and rear sides 12, 13, 
or to wrap around sides 16, 17 of packages 3. 
0096. After the de-banding operation (if required) at the 
second band cutting station 15, the first conveyor 2 then 
moves packages 3 to a film removal device 20. As also 
described in more detail below, the film removal device 20 
pushes the packages 3 from the first conveyor 2 to a second 
conveyor 22. Second conveyor 22 includes an upstream end 
28 adjacent downstream end 5 of first conveyor 2, and also 
includes a downstream end 29. As the packages 3 are pushed 
from the first conveyor 2 to the second conveyor 22, one or 
more pop-up friction pads 23 contact the bottom of the 
packages 3 to thereby pull the film from the underside of the 
package 3. The packages 3 are then transported to a pinch 
mechanism 25 (described in more detail below) that pinches 
the film and lifts it upwardly, thereby removing it from the 
package 3. The conveyor then moves the packages 3, and the 
pinch mechanism 25 is released to drop the shrink wrap 9 on 
the second conveyor 22 behind the package 3 that has just 
had the film 9 removed therefrom. A second operator 26 then 
removes the package 3 and places it on a cart 27 for transport 
to the next stage of the shipping process. The second 
conveyor 22 then transports the film 9 to the downstream 
end 29 of second conveyor 22 where it falls into a bin 30. 
A controller 32 is operably connected to a first drive mecha 
nism 33 that powers the first conveyor 2, and controller 32 
is also operably coupled to a second drive mechanism 34 
that powers the second conveyor 22. The first and second 
drive mechanisms 33 and 34 utilize known electrical servo 
drive motors that start and stop the conveyors 2 and 22 to 
move the packages 3 from station to station. 
0097. With further reference to FIG. 2, loading station 6 
includes a fixed stop 36 and a retracting stop 37. The 
operator places the package 3 on the first conveyor 2, with 
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the stop 37 in the extended position, with the front side 12 
of package 3 contacting stop 37, and with side 17 of package 
3 contacting fixed stop 36 to thereby position the package 3 
on the conveyor 2. Retracting stop 37 includes a powered 
actuator 38 that retracts the stop 37 to the position 39 to 
provide clearance to allow the package 3 to move along 
conveyor 2 after loading. The loading station 6 may include 
a plurality of sensors to determine the length and width of 
package 3, and this information is provided to the controller 
32 to control the various stations in the de-packaging 
system. For example, a plurality of fiber optic light beams 40 
could be spaced at /2 inch intervals to determine the length, 
width, and height of the package 3. The vertical dimension 
could be determined by placing Such fiber optic sensors 
vertically along the fixed stop 37 or other suitable structure. 
It will be readily understood that a wide variety of sensors 
could be utilized to measure the dimensions of the package 
3. 

0098. With reference to FIGS. 3-5, after the packages 3 
are loaded at loading station 6, conveyor 2 transports the 
packages 3 to the film cutting station 7, and the controller 32 
then stops the conveyor while the film on the packages 3 is 
cut. Film cutting station 7 includes a first horizontal hot wire 
cutter 8A, and a second horizontal hot wire cutter 8B. Wire 
cutter 8A is mounted to a movable base 44, and shifts 
horizontally in the direction of the arrow “A” to accommo 
date packages of sizes 3A, 3B or any package size between 
the sizes 3A and 3B based upon information from the 
sensors at loading station 6. An electrical servo drive 45 is 
operably coupled to the controller 32, and shifts the base 44 
the required distance for the particular package size. The 
base 44 may be mounted on any suitable linear guide of the 
type well-known to those skilled in the relevant art. In 
addition to the first and second horizontal hot wire cutters 8A 
and 8B, film cutting station 7 also includes a first vertical hot 
wire cutter 8C and a second vertical hot wire cutter 8D that 
cut film on the front side 12 of package 3. The first vertical 
hot wire cutter 8C is mounted on base 44, and shifts 
horizontally with hot wire cutter 8A in the direction of the 
arrow “A” to accommodate different sized packages. An 
actuator Such as a pneumatic cylinder 46 is mounted to the 
base 44 by a bracket structure 47, and rotates support arm 48 
about pivot 49 to thereby shift vertical hot wire cutter 8C 
into contact with film on front side 12 of package 3. The 
vertical hot wire cutter 8C is thereby moved into and out of 
contact with the front side 12 of package 3 as indicated by 
the arrow “B”. The pneumatic cylinder 46 is controlled by 
controller 32 utilizing known electrically powered valves 
and the like (not shown). All of the pneumatic cylinders, 
servo motors, and other powered actuators of the de-pack 
aging system 1 may be operably coupled to the controller 32 
in a known manner. 

0099. A powered actuator such as pneumatic cylinder 59 
rotates the vertical hot wire cutter 8D about a pivot 60 
relative to the fixed base 54 to thereby shift the vertical hot 
wire cutter 8D into and out of contact with front side 12 of 
package 3 as indicated by the arrow “D’. Second vertical hot 
wire cutter 8D is mounted to a movable base 52 via a short 
support arm 53. The movable base 52 is movably mounted 
to a fixed base 54 via rods 55 and pillow blocks 56 or other 
Suitable linear guide. A linear actuator Such as pneumatic 
cylinder 57 provides for extension and retraction of the 
vertical hot wire cutter 8D as indicated by the arrow “C”. 
The vertical hot wire cutter 8D may thereby be retracted 
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after cutting film on the package 3 to permit the package to 
move to the next station. Similarly, electrical servo drive 45 
retracts base 44 and vertical hot wire cutter 8C after cutting 
to provide clearance to move the package 3 through to the 
next station 30. 

0100. With reference to FIG. 5, first horizontal hot wire 
cutter 8A is mounted on a vertically extending Support arm 
63 that is pivotably mounted to a bracket structure 64 at 
pivot 65. The bracket structure 64 is fixed to the movable 
base 44 and shifts in the direction of the arrow A a distance 
“X”. A powered actuator such as pneumatic cylinder 66 is 
operably connected to the controller 32 and provides for 
powered rotation of support arm 63 and first horizontal hot 
wire cutter 8A about pivot 65 to thereby move the first 
horizontal hot wire cutter 8A into and out of contact with the 
lower portion of side 16 of package 3 to cut the film on 
package 3. Second horizontal hot wire cutter 8B is movably 
mounted to a fixed base 54 via vertically extending support 
arm 68, bracket structure 69, and pneumatic cylinder 70 for 
providing a horizontal cut in film 71 (see also FIG. 6) along 
the lower portion of side 17 of package 3. Support arm 68 
rotates about pivot 67 upon actuation of cylinder 70. 
0101. As discussed above, the packages 3 may include 
stacks of magazines or the like. The individual magazines or 
other items in the package may slide relative to one another, 
Such that the packages 3 may form a parallelogram shape or 
may have other irregularities in the side Surfaces. To accom 
modate such irregularities, each of the hot wire cutters 8 may 
be rotatably mounted. For example, with reference to FIG. 
6, first vertical hot wire cutter 8A includes an elongated 
support structure 74 with transverse wire supports 75 and 76 
to which a wire 77 is secured. The wire is tensioned by a 
spring 78. Support structure 74 is pivotably mounted to a 
bracket 79 at a pin 80, and a compression spring 81 biases 
the support structure 74 in the counter-clockwise direction. 
A stop 82 limits the rotation of the support structure 74 to the 
position P1 when the wire 77 is not in contact with an object. 
If wire 77 contacts an object near the upper end 83 of hot 
wire cutter 8A, the support structure 74 will rotate until 
support structure 74 contacts bracket 79 in the position P2. 
Thus, as the wire cutter 8A is brought into contact with front 
side 12 of package 3, it rotates from the position P1 to the 
vertical position designated P3 wherein wire 77 is in full 
contact with front side 12 of package 3, even if front side 12 
is not perfectly vertical. 
0102). With further reference to FIGS. 7 and 8, the hot 
wire cutters 8 include a pair of guides 84 and 85 that are 
secured to the bracket 79, and extend around the elongated 
support structure 74. Transverse ends 86 of guides 84 and 85 
form stops 82. Compression spring may be mounted in a 
bore 87 in bracket 79 or may be mounted by other suitable 
means to bear on side edge 88 of elongated Support structure 
74. The compression spring 81 preferably provides about 5 
pounds of force acting on elongated Support structure 74. 
The wire 77 is preferably a 0.0159 inch diameter wire made 
of a CHROMER C alloy, and extension spring 78 preferably 
provides about 10 pounds of tension in wire 77. In general, 
the plastic film melts at around 300°F., and cuts or parts well 
at 350-400°F. The wire 77 in the illustrated example has a 
length of 1.67 feet, and about 1.3 amps will provide a wire 
temperature in the range of 400° F. In the illustrated 
example, this requires about 6.2 volts. Although the paper 
will begin to turn brown at around 550 F., a higher voltage 
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may be applied to the wire 77 to provide a temperature of up 
to 700°F. At this temperature, the film can be cut without 
damaging the paper packaging if the time and contact with 
the shrink is limited to 1-2 seconds. 

0103). With further reference to FIGS.9 and 10, a second 
embodiment 90 of the hot wire cutters may include a pair of 
hot wires 77A and 77B that are tensioned by springs 91 and 
92 to provide about 10 pounds tension. Wire cutter 90 is 
rotatably biased in Substantially the same manner as the hot 
wire cutter 8 described above in connection with FIGS. 7 
and 8. The hot wires 77A and 77B are preferably 0.015 
diameter nichrome wires that are spaced about 0.125 inches 
apart. Hot wire cutter 90 includes an elongated support 
structure 93 having an upper end 94 with connectors 95 and 
96 for securing springs 91 and 92. Hot wires 77A and 77B 
extend over a ceramic wire guide 97 that is secured to the 
structure 93 via a bracket member 98. The ceramic wire 
guide 97 preferably has a cylindrical shape, with a pair of 
grooves 99 and 100 that are spaced 0.125 inches apart to 
provide for the proper spacing of the hot wires 77A and 77B. 
Similarly, a connector 101 also includes a pair of grooves 
102 and 103 that are spaced apart 0.125 inches to provide for 
the proper spacing of the wires 77A and 77B. By utilizing a 
pair of closely spaced wires, the hot wire cutter 90 helps 
ensure that the film is cut completely. Because the film melts 
as it comes in contact with the wires 77A and 77B, the 
portion of the film between the wire 77A and 77B melts 
away, thereby providing a wide cut in the film and ensuring 
that portions of the film do not remain connected. 
0104. With further reference to FIGS. 11 and 12, another 
embodiment 110 of the hot wire cutters includes a support 
structure and hot wires 77A and 77B that are mounted in 
Substantially the same manner as described above in con 
nection with the hot wire cutter 90 of FIGS. 9 and 10. The 
hot wire cutter 110 includes an elongated plate member 111 
that is secured to the structure 93 via cylindrical members 
112, 113, and fasteners 115, 116, 117, and 118. Powered 
actuators such as pneumatic cylinders 119 and 120 are 
secured to the plate member 111. Ceramic contact members 
123 and 124 are mounted to rods 125 and 126 that extend 
through elongated Support structure 114 and connect to the 
pneumatic cylinders 119 and 120. The ceramic members 123 
and 124 may include grooves 127, 128 that are spaced apart 
0.125 inches to maintain the proper spacing between wires 
77A and 77B.. As discussed above, the various objects, such 
as magazines, in packages 3 may shift relative to one 
another, thereby creating a non-planar side Surface on the 
packages 3. If the packages 3 have a concave side Surface, 
the ceramic members 123 and 124 can be shifted to move the 
wires 77A and 77B outwardly to conform to the concave 
shape of the package and thereby ensure the film is cut. 
0105. With further reference to FIG. 13, after the film is 
cut at the film cutting station 7, the conveyor 2 transports the 
packages 3 to the first band cutting station 10. As discussed 
above, the packages 3 may have a size in the range between 
the two outlines labeled 3A and 3B. Also, the packages 3 
will normally only have a single band 11 that is positioned 
on the package 3 between the bands labeled 11A and 11B, 
or “sideways' between the bands labeled 1C and 11D (see 
also FIG. 28). Therefore, it should be understood that 
although two bands 11A and 11B are shown for purposes of 
illustrating one of the range of positions that the bands may 
fall within, an actual package will only have a single band 
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11 positioned in the range illustrated by the bands 11A and 
11B (or 11C and 11D). The band cutting station 10 includes 
a movable base 130 that is movably mounted on a fixed base 
131 via linear guides 132 or the like that slidably support 
movable base 130. A powered actuator 133 such as a 
pneumatic cylinder or electric servo motor shifts the mov 
able base 130 horizontally, in a direction that is generally 
transverse to the first conveyor 2. A cutter head 135 is 
mounted on a support arm 136 that is rotatably connected to 
a cutter base 137 via a powered rotary actuator 138. The 
rotary actuator 138 may be a pneumatic rotary actuator Such 
as a Vane-type rotary actuator or a rack and pinion pneumatic 
mechanism or other rotary powered actuator known to those 
in the art. A clamp head 140 is mounted on a Support arm 
141 that is rotatably mounted to the movable base 130 by a 
powered rotary actuator 142 for rotary movement. As 
described in more detail below, once a package 3 is moved 
into position in the first band cutting station 10, the movable 
base 130 is shifted horizontally, and the cutter head 135 and 
clamp head 140 are rotated into position along the front side 
12 and rear side 13 of package 3. 
0106 Cutter head 135 is mounted on a plate 145. Plate 
145 is movably mounted to the support arm 136 via a linear 
guide 146. Linear guide 146 may be a linear guide of the 
type available from THK Co., Ltd of Tokyo, Japan. Because 
Such commercially known linear guides are known to those 
in the art, they will not be described in further detail herein. 
A spring 147 biases the plate 145 outwardly, towards the end 
of Support arm 136, and a sensor or switch (not shown) 
detects movement of plate 145 relative to support arm 136. 
During operation, as the movable base 130 is shifted hori 
Zontally, the cutter head will contact a band 11, causing the 
plate 145 to compress spring 147 and shift relative to support 
arm 136, thereby generating a signal to the controller 32. 
The controller 32 then turns off linear actuator 133 to stop 
movable base 130. The cutter head includes a shoe 148 
having a tapered cutting edge 149 that slides under the bands 
11 as the cutter head is moved into contact with the bands 11. 
A movable cutter blade 150 is pivotably interconnected with 
the shoe 148 at pivot 151, and is also pivotably connected to 
a powered actuator Such as pneumatic cylinder 152 at pivot 
153. Pneumatic cylinder 152 is connected to the plate 145 by 
a bracket 154, such that actuation of the pneumatic cylinder 
152 causes the blade 150 to pivot, thereby cutting bands 11 
that are positioned between cutting blade 150 and shoe 148. 
0107. With reference to FIG. 15, clamp head 140 includes 
a clamp shoe 160 having a tapered surface 161 configured to 
slide under bands 11 as clamp head 140 is horizontally 
shifted into engagement with the bands 11. A clamp member 
162 is movably mounted to a bracket 163 by a linear guide 
164. A compression spring 165 is secured to bracket 163 and 
biases clamp member 162 into clamping engagement with 
clamp shoe 160. A powered actuator 166 is operably coupled 
to the clamp member 162 by a connecting member 167 that 
is movably interconnected with a first extension 168. The 
range of motion of connector member 167 relative to clamp 
member 162 is limited by contact between the end 169 of 
connecting member 167 and first extension 168 and second 
extension 170. As the pneumatic cylinder 166 is retracted, 
end 169 contacts first extension 168, and thereby pulls the 
clamp member 162 away from clamp shoe 160. When 
actuator 166 is extended, clamp member 162 contacts aband 
or clamp shoe 160, and compression spring 165 provides a 
clamping force. However, when cylinder 166 is fully 
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extended, end 169 does not contact second extension 170, 
Such that the clamping force is only due to the spring 165. 
In this way, the clamping force can be controlled and kept 
relatively constant despite variations in the thickness of the 
band and travel distance of cylinder 166. Clamp head 140 
also includes a stripper member 171 that is movably 
mounted to the bracket 168 via a linear guide 172. A 
powered actuator such as pneumatic cylinder 173 shifts the 
stripper 171, such that tines 174 extending on either side of 
clamp shoe 160 strip bands from the clamp head 140. 

0108) A structural extension member 175 is secured to 
the movable base 130, and includes a fence 176 formed by 
a vertically extending plate 177 having an opening 178 
therethrough. As described in more detail below, a clamp 
180 clamps down on the upper side of package 3 to hold it 
in position during the de-banding operation. 

0109). With further reference to FIG. 16, during operation, 
the movable base 130 is first shifted horizontally by linear 
actuator 133, thereby moving fence 176 into a position 
adjacent front side 12 of package 3. With further reference 
to FIG. 17, powered actuator 138 then rotates cutting head 
135 until it contacts rear side 13 of package 3, and powered 
actuator 142 rotates clamp head 140 until it contacts front 
side 12 of package 3. Powered actuators 138 and 142 
provide a biasing force keeping the cutter head 135 and 
clamp head 140 in contact with the package 3 despite minor 
variations in the size and/or shape of the package 3. The 
clamp shoe 160 extends through opening 178 in fence 176. 
Cutter base 137 is movably mounted to base 130 by a linear 
guide 181 and linear actuator 182, such that the cutter head 
135 can be horizontally translated to accommodate packages 
having different front-to-rear dimensions. 

0110. With further reference to FIGS. 18-20, after clamp 
shoe 160 is brought into contact with front side 12 of 
package 3, and cutter shoe 148 is brought into contact with 
the rear side 13 of package 3 in the position illustrated in 
FIG. 17, the base 130 translates horizontally, thereby bring 
ing the band 11 into contact with cutter shoe 148, and also 
bringing the clamp shoe 160 into contact with the band 11. 
As discussed above, as the base 130 moves, plate 145 will 
start to move relative to support arm 136, thereby compress 
ing spring 147 and generating a signal to the controller 32. 
The controller 32 then stops translation of base 130. Clamp 
shoe 160 preferably includes a tapered cutting edge 159, and 
the tip 158 is radiused outwardly slightly away from front 
side 12 of package 3 to form a shape somewhat like the tip 
of a ski to prevent the clamp shoe 160 from digging into the 
magazines or other material in package 3. As the clamp shoe 
160 slides across the side 12 of package 3, the tip 158 will 
slide under band 11. If film is wrapped over band 11, tip 158 
will pierce the film, and edge 158 will cut the film to ensure 
that shoe 160 becomes positioned under band 11. If the shoe 
160 encounters a vertical cut in the film on the front side 12 
of package 3 prior to engagement with band 11, the tip 158 
may go under the film, and cutting edge 159 will then cut the 
film until the shoe 160 encounters the band 11. Alternately, 
the tip 158 may go over the vertical cut in the film, and travel 
along the outer side of the film until the protrusion caused by 
band 11 is encountered, at which time the tip 158 will cut 
through the film and guide the shoe 160 under the band 11. 

0111. With further reference to FIGS. 21-23, after the 
cutter head and the clamp head engage aband 11, pneumatic 



US 2008/0022633 A1 

cylinder 152 is then actuated to cut band 11, and pneumatic 
cylinder 166 is extended to clamp the band 11 in clamp head 
140. The band 11 is preferably clamped before it is cut. With 
further reference to FIG. 24, after the band 11 is clamped and 
cut, clamp head 140 is rotated outwardly away from package 
3 to strip the band 11 from the package 3, and cutter head 
135 is rotated away from the package 3. The band 11 is 
pulled through fence 176 formed by opening 178 in plate 
177. Fence 176 holds the film in place, and ensures that the 
film is not inadvertently pulled off with the band 11. The 
base 130 is then shifted away from package 3 so it can be 
moved to the next station by conveyor 2. 

0112. With further reference to FIGS. 25 and 26, cylinder 
173 is then actuated to extend the strip member 171, such 
that tines 174 push the band 11 off the shoe 148, causing the 
band 11 to drop into a bin 183. 

0113. With further reference to FIG. 27, a powered actua 
tor Such as a pneumatic cylinder 185 is mounted to a Support 
structure 184 to position the clamp 180 above a package 3 
positioned on conveyor 2. As also seen in FIG. 27, fence 176 
may include a roller 179 positioned adjacent a top edge of 
opening 178. Opening 178 is preferably formed by a 
U-shaped cutout in plate 177. The fence 176 retains the film 
against package 3 while the band 11 is pulled out through the 
opening 178. 

0114 With further reference to FIGS. 28-30, after any 
bands 11 are removed at the first band cutting station 10, the 
package 3 is transported to the second band cutting station 
15 by conveyor 2. Second band cutting station 15 includes 
a cutter head 135 and clamp head 140 that are substantially 
identical to the cutter head and clamp head described in 
detail above. Cutter head 135 is mounted on a base 187, and 
a powered rotary actuator 188 rotates the cutting head 135 
on a support arm 189. As discussed below, base 187 is 
mounted on a powered guide that horizontally shifts Support 
arm 189 to accommodate packages 3 of different widths. 
The clamp head 140 is mounted on a support arm 191 that 
is rotatably mounted to a base 190 by a powered rotary 
actuator 192. Base 190 includes a vertical plate 193 having 
an opening 194 therethrough having Substantially the same 
configuration as the opening 178 in fence 176 described in 
more detail above. With further reference to FIGS. 31-33, as 
the package 3 is moved into the second band cutting station 
15 by conveyor 2, powered actuator 188 rotates the cutting 
head 135 into contact with side 16 of package 3, and 
powered actuator 192 rotates clamp head 140 into contact 
with side 17 of package 3. With further reference to FIGS. 
34-36, conveyor 2 continues to move the package 3 until 
cutter head 135 engages band 11, thereby causing cutter 
head 135 and plate 195 to shift relative to support arm 189, 
thereby generating a signal to the controller 32, at which 
time the controller stops movement of conveyor 2. 

0115 With further reference to FIGS. 37-39, clamp head 
140 is then actuated to the band 11, and cutter head 135 is 
actuated to cut the band 11 in Substantially the same manner 
as described in more detail above. With further reference to 
FIG. 40, the cutter head 130 is then shifted away from 
package 3, and clamp head 140 is then rotated over a bin 
183. With reference to FIGS. 41 and 42, the clamp head 140 
is then unclamped, and the stripper member 171 is shifted to 
strip the band 11 from the clamp head 140, such that it falls 
into bin 183. 
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0116. As illustrated in FIGS. 43 and 44, a fence 186 
includes an opening 194 that permits the band 11 to be 
pulled therethrough, and the plate 193 retains the film 
against the package 3 while the band 11 is removed. The 
clamp shoe extends through the opening 194 to engage the 
band 11. 

0.117) The cutter head 135 of second band cutting station 
15 is mounted on a U-shaped support 196 (FIG. 43) which 
is mounted on a powered linear actuator 197, such that 
clamp head 135 can be horizontally shifted to account for 
packages 3 having different widths. A clamp foot 198 clamps 
packages 3 in place upon actuation of pneumatic cylinder 
199. The pneumatic cylinder 199 is supported above the 
package 3 by a support structure 200. 
0118 With further reference to FIG. 45, after any bands 
11 are removed at the second de-banding station 15, con 
veyor 2 moves the package 3 to the downstream end 5 of the 
first conveyor 2. A carriage structure 202 is mounted to a 
support structure 203 by a powered linear actuator 204 that 
shifts the carriage 202 back and forth along conveyors 2 and 
22. Once the package 3 reaches the position shown in FIG. 
45, powered actuators 205 shift friction members 23 
upwardly into contact with the lower side 206 of package 3. 
Friction members 23 may be a rubber or other elastomeric 
material having high frictional characteristics. A powered 
rotary actuator 207 then rotates a push plate 208 down 
wardly to a position adjacent the rear side 13 of package 3 
(see also FIG. 46). A horizontal hot wire cutter 8E is 
mounted on a support arm 209. A powered rotary actuator 
210 rotates the horizontal hot wire cutter 8E into the position 
illustrated in FIG. 46. The wire cutting bow 8E provides a 
horizontal cut along the lower edge of the front side 12 of the 
package 3 at Substantially the same height as the horizontal 
hot wire cutters 8A and 8B described above. With further 
reference to FIG. 46A, the horizontal cut 211 on front face 
12 of package 3 is at Substantially the same height as 
horizontal cuts 71 in the film along sides 16 and 17 of 
package 3. Also, at this stage, the package 3 will also have 
vertical cuts 212 in the film on the front side 12 of package 
3 as illustrated in FIG. 46A. 

0119). With further reference to FIG. 47, hot wire cutter 
8E is then rotated upwardly, and carriage 202 is shifted 
forwardly by powered linear actuator 204, and push plate 
208 pushes the package 3 from first conveyor 2 to the second 
conveyor 22. As the package 3 is pushed from the first 
conveyor to the second conveyor, the friction members 23 
engage the plastic film 9, and pull the film 9 from the bottom 
of the package 3. Such that the bottom side of the package 
3 is in direct contact with the second conveyor 22. 
0120). With reference to FIG. 48, after the package 3 is 
shifted to the second conveyor 22, the push plate 208 is 
rotated upwardly, and the second conveyor 22 moves the 
package 3 to the next station. Also, the actuator 205 lowers 
the friction members 23. 

0121 With further reference to FIGS. 49 and 50, the 
package 3 is then moved to the pinch mechanism 25. Pinch 
mechanism 25 includes a pneumatic cylinder 215 mounted 
to support structure 216 above conveyor 2. Pneumatic 
cylinder 215 shifts a pinch head 217 vertically into contact 
with upper side 218 of package 3. Pinch head 217 includes 
a horizontal plate member 219, and a pair of downwardly 
extending Support members 220 to which powered actuators 
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Such as pneumatic cylinders 221 are mounted. Pinch mem 
bers or blocks 222 are mounted to the actuators 221, and 
shift horizontally towards one another upon actuation of 
cylinders 221. Pinch blocks 222 include elastomeric blocks 
223 and 224 made of a high friction material to help grip the 
film. A foot 225 is movably mounted to the plate 219, and 
a compression spring 226 biases the foot downwardly. 

0122) With further reference to FIGS. 51 and 52, pneu 
matic cylinder 215 is actuated to bring the pinch head 217 
downwardly, such that elastomeric block 227 of foot 225 
contacts the upper Surface 218 of package 3, as do the 
elastomeric blocks 223 on pinch blocks 222. Pneumatic 
cylinders 221 are then actuated to shift the pinch blocks 222 
to the position illustrated in FIG. 52, thereby pushing folds 
228 of film 9 upwardly, and the folds 228 are clamped 
against head 225 by elastomeric blocks 224. With further 
reference to FIGS. 53 and 54, pneumatic cylinder 215 is then 
actuated to lift the pinch head 217, thereby pulling the film 
9 from around the package 3. Once the film 9 is removed, the 
conveyor 22 is actuated to move the package 3 from the 
pinch mechanism 25. With further reference to FIGS. 55 and 
56, after the package 3 has moved from the pinch mecha 
nism 25, the pneumatic cylinders 221 are retracted, and the 
film 9 falls onto the conveyor 22 behind the package 3. 

0123. With reference to FIG. 57, pinch mechanism 25 
may include multiple pinch heads 217 if additional gripping 
power is required for a particular application. 

0124. After the film 9 is dropped onto the conveyor 22, 
an operator 26 (FIG. 1) removes the package 3 and places it 
on a cart 27, and the conveyor 22 moves the film 9 until it 
is dropped into a bin 30 at the downstream end 29 of second 
conveyor 22. 

0125 With further reference to FIG. 58, a de-packaging 
machine for removal of shrink wrap from packages that do 
not have banding may also be utilized if required for a 
particular application. De-packaging machine 230 is Sub 
stantially similar to the de-packaging machine 1 of FIG. 1, 
except that it does not include a first band cut station 10 or 
a second band cut station 15. De-packaging machine or 
system 230 does include a loading station, film cut station 7. 
film removal device 20, and pinch mechanism 25 that have 
Substantially the same construction and operate in Substan 
tially the same manner as described in detail above in 
connection with FIGS. 1-57. 

0126 FIGS. 59-81 show a de-packaging machine accord 
ing to yet another aspect of the present invention. The 
de-packaging machine 240 includes a first station 241 
wherein the packages 3 are loaded onto a first or main 
conveyor 248, and a hot wire cutter 249 cuts the plastic wrap 
9 on a first side 17 of the package 3. As discussed above, the 
packages 3 may be formed by a stack of magazines or the 
like. The individual magazines or other items forming the 
package 3 tend to slide relative to one another as the 
packaging is removed. The hot wire cutter 249 cuts the wrap 
9 at a slight angle relative to horizontal to assist in keeping 
the bundle of individual magazines together after the wrap 
9 is cut. As discussed in more detail below, the angle of the 
cut may be in the range of about 5° to 10°. 
0127. The de-packaging machine 240 of FIG. 59 also 
includes a second station 242 having a second hot wire cutter 
250 that cuts the wrap 9 along an opposite side 16 of the 
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package 3. The hot wire cutter 250 also cuts at a slight angle 
relative to horizontal, and preferably cuts the wrap 9 at the 
same height and angle as the first hot wire cutter 249. A 
vertically extending hot wire cutter 260 at second station 
242 makes a vertical cut in the wrap 9 on a front face 12 of 
package 3. 
0128. After the cutting operation of the second station 
242, the conveyor 248 moves the packages 3 to a third 
station 243 having a third hot wire cutter 251 that cuts the 
wrap 9 across a front side 12 of a package 3. 
0129. With further reference to FIG. 59A, the hot wire 
cutter 249 of station 241 forms a cut 253 in the wrap 9 on 
a first side 17 of the package 3, the hot wire cutter 250 
(station 242) forms a cut 254 in the wrap 9 on a side 16 of 
package 3, and hot wire cutter 260 (station 242) makes a 
vertical cut 261 in the wrap 9 on the front face 12 of package 
3. The cuts 253 and 254 are preferably at a slight angle 0 
relative to a horizontal line 255 that is in the range of about 
5° to 10°. As discussed above, the angle 0 helps prevent 
sliding of adjacent magazines in the stack during the de 
packaging thereof. Hot wire cutter 251 of station 243 forms 
a cut 252 along the front side 12 of package 3 that extends 
between and interconnects the cuts 253 and 254, and also 
crosses vertical cut 261. 

0130. With further reference to FIG. 61, the first hot wire 
cutter 249 is mounted to a base 265 that is mounted to a 
support structure 266. The support structure 266 supports the 
base 265 and conveyor 248 at an angle a relative to a floor 
surface 267. The angle C. may be in the range of about 15° 
to about 45°. In the illustrated example, C. is about 30°. The 
surface of conveyor 248 is relatively low friction, such that 
packages 3 will tend to slide against a low profile conveyor 
268 that contacts side 17 of package 3. The low profile 
conveyor 268 has a relatively high friction surface, such that 
conveyor 268 primarily moves and positions the package 3. 
The station 241 includes a retracting stop mechanism 269 
having a movable stop member that can be retracted to the 
position indicated by the reference number 211. 
0131) With reference back to FIG. 59, the de-packaging 
machine 240 also includes a fourth station 244 having a 
cutter 256 that cuts bands 11. Although a single band 11 is 
utilized on a package 3, for purposes of illustration a first 
band 11C and 11D are shown to illustrate the range of 
possible positions of the band 11. 
0.132. The conveyor 248 then moves the packages 3 to a 
fifth station 245 having a cutter 257 that cuts bands 11 that 
are oriented across the front side 12 and rear side 13 of the 
package 3. The band 11 may fall within the range illustrated 
by the bands 11A and 11B. It will be understood that the 
packages 3 have only a single band 11 that is manually 
removed at station 246 or station 247 by operators 258, 259. 
0.133 After the bands are removed, the conveyor 248 
moves the packages 3 to station 246 and/or station 247. The 
de-packaging machine 240 does not include a device for 
removing the wrapping 9, or for removing the bands 11 after 
the bands 11 are cut. Accordingly, operators 258 and/or 259 
manually remove the wrap 9 and bands 11 from the packages 
3 at stations 246 and 247. The packages 3 are then manually 
moved by the operators 258 and 259 to the cart 27 for further 
Sorting and processing. 
0134) With further reference to FIG. 60, the hot wire 
cutter 249 includes an elongated support structure 74, wire 
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77, and other components that are substantially the same as 
the hot wire cutter 8 discussed above in connection with 
FIGS. 7 and 8. Alternately, the hot wire cutter 249 may have 
substantially the same construction as hot wire cutter 90 
illustrated in FIGS. 9 and 10, or may, alternately have the 
construction of the hot wire cutter 110 illustrated in FIGS. 11 
and 12 and described in detail above. Similarly, the hot wire 
cutters 250, 260 and 251 may have substantially the same 
configuration as the hot wire cutters discussed above in 
connection with FIGS. 7-12. Accordingly, the details con 
cerning the construction of the hot wire cutters of de 
packaging machine 240 will not be further described in 
detail. The stop mechanism 269 includes an air cylinder (not 
shown) that is operably connected to the stop member 270 
to provide for movement thereof. The air cylinder is oper 
ably connected to the controller 32 and actuated via con 
ventional solenoid-controlled valves or the like. 

0135 When the package 3 is loaded by the operator 14, 
the package 3 is placed against the low profile conveyor 268 
and against stop member 270 to “qualify the part. The gap 
between conveyors 268 and 274 provides clearance for 
movement of stop member 270 over conveyor 248. Upon 
retraction of stop 270, the conveyors will move the package 
3 a specified distance to properly position the package 3 in 
the next station 242. The stations 241, 242, 243, 244, and 
245 are spaced apart the same distance, such that movement 
of the conveyors by this distance properly positions the 
packages 3 in the Succeeding stations. Also, because the 
package 3 is positioned utilizing the front side 12 and side 
17, these sides of package 3 will be properly positioned in 
each of the Succeeding stations. The conveyor 248 may be 
powered by an electrical servo-motor, and is operably 
coupled to the controller 32. 

0136. A second high friction side conveyor 274 has an 
upstream end 275 adjacent the stop mechanism 269. The 
conveyor 274 extends along the stations 242, 243, 244 and 
245 (see also FIG. 59). The high friction conveyor 274 may 
also be driven by electric servo-motors or other suitable 
arrangement, and is operably connected to the controller32. 
Because the conveyor 274 has a belt that has substantially 
higher friction characteristics than the conveyor 248, the 
conveyor 274 positions and moves the packages 3 along the 
de-packing machine 240, and the conveyor 248 primarily 
serves to Support the weight of the packages 3. 

0137. During operation, after a package 3 is positioned in 
the loading station 241 against Stop member 270, an air 
cylinder 276 is actuated by the controller 32. The hot wire 
cutter 249 is mounted on an arm 277 that is pivotally 
mounted to a bracket 278 on base 265, such that actuation 
of air cylinder 276 shifts the hot wire cutter 249 into contact 
with the wrap 9 on side 17 of package 3. The hot wire cutter 
249 is then retracted, and the stop member 270 is also 
retracted. The conveyors 248,268 and 274 are then actuated 
to move the package to station 242 for the next cutting 
operation. 

0.138. With further reference to FIGS. 62-64, the cutting 
bows 250 and 260 are mounted on a movable table 285 
having an electric servo-motor 286 that shifts the hot wire 
cutters 250 and 260 to accommodate a range of package 
sizes that can vary between the size 3A and 3B (FIG. 62). 
The table 285 is mounted on conventional linear guides (not 
shown), and the electric servo-motor 286 is operably con 
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nected to the controller 32. A sensor 287 on table 285 
generates a signal to the controller 32 when the table 285 is 
in the proximity of a package 3, and the controller 32 then 
stops the table 285 at the proper location. Table 285 shifts 
cutting bow 250 from the retracted position 250A to the 
extended position 250. The sensor 287 may be a conven 
tional limit Switch, proximity sensor, or the like as required 
for a particular application. Once the table 285 is in the 
proper position, an air cylinder 288 is actuated by the 
controller 32. Vertical cutter 260 is mounted on a arm 289 
that is pivotally mounted to a base or bracket 280 about pivot 
281, such that actuation of air cylinder 288 causes the 
vertical hot wire cutter 260 to move into contact with plastic 
wrap 9 on the front face 12 of package 3 to provide the 
vertical cut 261 illustrated above in connection with FIG. 
59A. 

0.139. With further reference to FIG. 64, horizontal wire 
cutter 250 is mounted on a pivot arm 285 that is pivotally 
mounted to a base or bracket 286 about a pivot point 287. 
Actuation of air cylinder 288 by controller 32 causes the hot 
wire cutter 250 to move into contact with plastic wrap 9 on 
side 16 of package 3 to thereby form the cut 254 illustrated 
above in FIG. 59A. The servo-motor 286 can retract the 
table 285 a distance “X”, to thereby retract the hot wire 
cutter 250 to the position illustrated schematically by the 
part 250A. 

0140. With further reference to FIG. 65, the hot wire 
cutter 250 is pivotally mounted, and can therefore rotate to 
the positions illustrated by the reference numbers 250B, 
250C and 250D to accommodate variations in the front face 
12 of package 3. The hot wire cutter 250 rotates in substan 
tially the same manner as the hot wire cutter discussed above 
in connection with FIG. 6. With further reference to FIG. 66, 
after the hot wire cutting operation at station 242 is com 
pleted, the conveyors move the package 3 to the third station 
243. The hot wire cutter 251 is mounted to an arm 289 that 
is pivotally mounted to an overhead structure or frame 91 at 
a pivot 290. A powered rotary actuator 292 may be of a 
conventional pneumatic or electric configuration, and rotates 
the arm 289 to bring the hot wire cutter 251 into contact with 
the front face 12. The powered actuator 292 is then actuated 
to raise the hot wire cutter 251 to the position indicated by 
the dashed lines marked 251A to provide clearance for the 
package to move to the next station. 
0141. With further reference to FIGS. 67-74, the pack 
ages are then moved to the station 244 for cutting of band 11. 
As discussed above, a single band 11 is utilized on a 
package, and may fall within the range indicated by the 
bands marked 11C and 11D when the package 3 is oriented 
such that the bands wrap around the sides 16 and 17 of 
package 3. A powered cutting shoe 295 is mounted on an 
arm 269 that is rotatably mounted to a base 298 via a 
powered rotary actuator 297 that is operably coupled to the 
controller 32. The cutter 295 is mounted to the arm 296 via 
a plate 299 or the like that slides relative to arm 296. A 
spring 300 biases the cutter 295 to the end 301 of arm 296, 
and a Switch (not shown) generates a signal to the controller 
32 when the cutter 295 shifts relative to the arm 296 to 
thereby signal that the cutter 295 has encountered a band 11. 
During operation, the actuator 297, arm 296 and cutter 295 
are shifted horizontally until the cutter 295 is positioned 
adjacent the side 16 of a package 3. A sensor (not shown) 
determines when the cutter 295 is proximate the side 16 of 
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a package 3. The rotary actuator 297 is then actuated to bring 
the cutting shoe 295 into contact with side 16 of package 3. 
The rotary actuator 297 may be a pneumatic actuator or the 
like, such that the cutting shoe 295 is biased into contact 
with side surface 16 of package 3 to ensure that the cutting 
shoe 295 remains in contact therewith. The conveyors 248 
and 274 are then actuated, and the cutting shoe 295 slides 
along the side 16 of package 3 until it encounters a band 11, 
thereby causing the cutting shoe 295 to shift relative to arm 
296, generating a signal to the controller 32 that a band 11 
is present. The conveyors are then stopped, and air cylinder 
302 of cutting shoe 295 is actuated to rotate the movable 
cutting blade 303 into engagement with “fixed' cutting 
blade 304. As illustrated in FIG. 70, the tip 305 of blade 304 
is sharp enough to pierce plastic wrap 9, and is also sharp 
enough to get under the edge of band 11. However, the tip 
305 is radiused upward away from side 16 of package 3 
slightly in a manner somewhat similar to the tip of a Snow 
ski, to thereby prevent the tip 305 from digging into the 
magazines forming the package 3. A clamp 306 is mounted 
to an overhead structure 308, and includes a powered 
actuator such as an air cylinder 307 that shifts the clamp 
shoe 309 into contact with the package 3 to secure the 
package 3 in position on the conveyors 274 and 248 during 
the band cutting operation. 
0142. With further reference to FIGS. 75-81, the pack 
ages 3 are then moved to the fifth station 245. A clamp 311 
having Substantially the same construction as clamp 306 
then clamps the package 3. A cutting shoe 312 is rotatably 
mounted to a slide or base 313 via an arm 314 and rotary 
powered actuator 315. After the package 3 is clamped in 
position, the slide 313 shifts the cutting shoe 312, arm 314 
and rotary actuator 315 towards the package 3, until a sensor 
(not shown) on the slide 313 senses that it is positioned 
adjacent a package 3. The rotary actuator 315 is then 
actuated to bring the cutting shoe 312 into position against 
front side 12 of package 3 as illustrated in FIG. 76. The 
powered slide 313 is then actuated until the cutting shoe 312 
comes into contact with a band 11 as illustrated in FIG. 78. 
The cutting shoe 312 is Substantially the same as the cutting 
shoe 295 described in detail above, and is mounted on arm 
314 utilizing a slide, spring and sensor that is Substantially 
the same as described above in connection with the cutting 
shoe 295. When the cutting shoe 312 engages a band 11, the 
cutting head 312 shifts slightly relative to the arm 314, 
thereby generating a signal to the controller 32, and the 
controller 32 then stops movement of the slide 313. Con 
troller 32 then actuates cutter 312 to cut the band 11, and the 
arm 314 is then rotated to a retracted position by actuator 
315, and by translation of slide 313 away from the package 
3. The gap between conveyors 271 and 274 provides clear 
ance for cutting shoe 312 and/or arm 314 if the band 11 is 
positioned to the side of package 3 adjacent side conveyor 
274. The clamp 311 is then retracted, and conveyors 248, 
274 and 271 are then actuated to move the package to the 
sixth station 246 and/or the seventh station 247. Operators 
258 and 259 manually remove the bands 11 and plastic wrap 
9 from the packages 3, and move the packages 3 to a cart 27 
for further sorting/processing. 
0143. The conveyor 271 has a high friction surface to 
thereby position and move the packages 3. Because the 
conveyor 248 of the de-packaging machine 240 is angled, 
the packages 3 are biased into engagement with the side 
conveyors 268, 274 and 271. Because the side conveyors 
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have a high co-efficient of friction for the belts thereof, the 
packages 3 remain accurately positioned in the de-packaging 
machine 240 as they are moved between the subsequent 
stations. Also, because the packages are qualified or posi 
tioned in the loading station by the conveyor 268 and stop 
269, the position of the packages 3 in the subsequent stations 
can be controlled by moving the conveyors the proper 
amount. Side conveyors 268, 274 and 271 may all be driven 
by a single motor, in unison, to provide for proper position 
ing of the packages. 
0144. In the foregoing description, it will be readily 
appreciated by those skilled in the art that modifications may 
be made to the invention without departing from the con 
cepts disclosed herein. Such modifications are to be consid 
ered as included in the following claims, unless these claims 
by their language expressly state otherwise. 

1. A de-packaging system for removing packing material 
from packages, comprising: 

a first conveyor belt configured to move packages along 
the de-packaging system in a first direction 

first and second conveyors each including respective 
conveyor belts; 

a second conveyor belt extending generally parallel to the 
first conveyor belt and moving packages in the first 
direction, the first and, second conveyor belts having 
upper package Support Surfaces defining first and Sec 
ond planes, respectively, wherein the first and second 
planes are substantially orthogonal relative to one 
another, 

at least a pair of spaced-apart cutters that cut film on sides 
of packages on the first and second conveyor belts. 

2. The de-packaging machine of claim 1, wherein: 
The first and second conveyor belts move packages along 

the first and second conveyors in a downstream direc 
tion, and including: 

a band cutter positioned down-stream of the cutters to cut 
hands on-packages after the cutters cut filt on the 
packages. 

3. The de-packaging machine of claim 2, wherein: 
the band cutter includes a movable cutting blade. 
4. The de-packaging machine of claim 3, wherein: 
the first conveyor belt defines an upstream end; and 

including: 

a stop configured to selectively stop packages adjacent the 
upstream end 

5-8. (canceled) 
9. A de-packaging system, comprising: 
a conveyor configured to move packages along the de 

packaging System; 

a film cutting, station associated width the conveyor, the 
film cutting, station including a plurality of cutters 
configured to cut film across at least two generally 
orthogonial side faces k.of a package while the pack 
ages are stationary, and wherein at least one of the 
cutters shifts transverse to the convey or to accomodate 
packages of different sizes. 
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10. The de-packaging system of claim 9, including: 
a band cutting station associated with the conveyor, the 
band cutting station including a cutting blade for cut 
ting bands wrapped around packages. 

11-20. (canceled) 
21. A de-packaging system for removing wrapping mate 

rial from individual substantially flat articles held together in 
a package by the wrapping material, comprising: 

a de-packaging station for receiving packages enclosed 
with wrapping; 

a conveyor for moving wrapped packages into said de 
packaging station; 

said conveyor positioning package in a fixed stationary 
position in said de-packaging station; and 

at least a pair of spaced-apart movable cutters that cut said 
wrapping on at least two sides of packages in said 
de-packaging station. 

22. The system as defined in claim 21 wherein said 
movable cutters each include a cutting member which 
engages a side of a package while in said de-packaging 
station. 

23. The system as defined in claim 22 wherein said 
wrapping is a polymeric film holding a plurality of one of 
magazines and catalogs in a package. 

24. A de-packaging system for removing film from pack 
ages of the type having generally vertical opposite side 
faces, generally vertical front and rear side faces, and 
generally horizontal top and bottom side faces, the de 
packaging System comprising: 

a conveyor for moving packages into a fixed stationary 
position in a de-packing station; and 

first and second movable cutters adjacent said conveyor 
that make non-vertical side cuts in the film while the 
package is in said fixed position, said cutters making 
cuts in at least two side faces of packages, the side cuts 
extending Substantially across the side faces of the 
packages. 

25. The system as defined in claim 24 wherein said 
movable cutters each system as defined in claim 24 wherein 
said movable cutters each include a cutting member which 
engages a side of a package while in said de-packing station. 

26. A de-packaging method for removing covering on 
packages comprising the steps of 

conveying packages to a fixed stationary position in a 
dee-packaging station; 

cutting the film on a first side face of a package while in 
said fixed position in said de-packaging station with a 
movable cutter; 

cutting the film on a second side face of a package while 
in said fixed position in said de-packaging station; and 

releasing the package and conveying the package from 
said de-packaging System. 

27. Thee de-packaging system of claim 9, including: 
a film Stripping device for stripping film from packages 

after the cutters cut film across the two side faces, the 
film stripping device including a movable gripper that 
engages film and pulls it off packages. 
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28. The de-packaging system of claim 27, wherein: 
the gripper includes at least two pinch members that are 

movable relative to one another to pinch film between 
the pinch members. 

29. The de-packaging system of claim 28, wherein: 
the pinch members are mounted to a pinch head, and 

including: 

a powered actuator that translates the pinch head relative 
to the conveyor. 

30. The de-packaging systemt of claim 29, wherein; 
the pinch head includes a Support structure and a foot 
member movably mounted to the Support structure 
between the pinch members and wherein the foot 
member is based away from the Support structure. 

31. The de-packaging system of claim 28, wherein; 
the film stripping device includes a Support structure, and 

the two pinch members are movably mounted to the 
Support structure for reciprocating movement relative 
to the Support structure. 

32. The de-packaging system of claim 28, wherein; 
each pinch member includes a resilient pad having a high 

friction Surface configured to contact film that is 
pinched between the pinch members. 

33. The de-packaging system of claim 21, including: 
a film stripping device for stripping film from packages 

after the cutters cut filter across the two side faces, the 
film stripping device including a moveable grip per that 
engages film and pulls it off packages. 

34. The de-packaging system of clam 33, wherein; 
the gripper includes at least two pinch members that are 

movable relative to one another to pinch film between 
the pinch members. 

35. The de-packaging system of claim 34, wherein: 
the film Stripping, device includes a Support structure, ad 

the two pinch members are movably mounted to the 
Support structure for reciprocating movement relative 
to the Support structure. 

36. The de-packaging system of claim 24, including: 
a film stripping device for stripping film from packages 

after the cutters cut film across the two side faces, the 
film stripping device including a movable gripper that 
engages film and pulls it off packages. 

37. The de-packaging system of claim 36, wherein: 
the gripper includes at least two pinch members that are 

movable relative to one another to pinch film between 
the pinch members. 

38. The de-packaging method of claim 26, including: 
providing a powered film stripping device; 
actuating the film Stripping device to strip film from a 

package after cutting the film on the first and second 
side faces. 

39. The de-packaging method of claim 38, wherein: 
stripping film from a package includes pinching the film 

followed by pulling the film. 

k k k k k 


