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APPARATUS FOR FORMINGELONGATE 
PLASTIC FILM INTO ATUBE AROUND 

VARIABLE SIZE ARTICLES 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to the field of packag 
ing machines and, more particularly, to packaging machines 
that utilize a plastic film directed from a plastic film roll to 
envelop and package a variable sized article. More particu 
larly, the present invention relates to apparatus and methods 
for forming the plastic film into a variable size tube for wrap 
ping or enveloping corresponding variable size large articles 
such as bales of cotton, trash, cloth, etc. 
0003 2. Background 
0004. It is desirable to package and/or envelop bulk mate 
rials such as insulation, trash, cloth, scraps, recyclables, etc. 
that have been pre-bundled into a bale with a plastic film. 
However, such bales are typically fairly large and, as a con 
sequence, require large sheets/webs of plastic film capable of 
surrounding the bales. Additionally, such bales vary in size 
(length, width and height) and hence are difficult to consis 
tently and snugly envelop in plastic film. 
0005 Numerous form, fill and seal apparatus have been 
developed and are in use whereby plastic film is formed into 
a tube and articles are inserted and enveloped therein. How 
ever, such prior apparatus are incapable or efficiently, quickly 
and relatively inexpensively forming a variable size plastic 
film tube corresponding to and adapted to snugly envelop 
variable size articles such as bales of insulation, trash, cloth, 
scraps, recyclables, etc. 
0006. Accordingly, a need exists for an apparatus capable 
of forming a variable size plastic film tube corresponding to 
and adapted to Snugly envelop variable size articles. 

SUMMARY OF THE INVENTION 

0007. In one form thereofthe present invention is directed 
to an apparatus for forming elongate film into a tube around 
Variable size articles. The apparatus includes a conveying 
Surface adapted to carry the articles being wrapped. A form 
ing collar is provided and is adapted to wrap film around the 
articles carried on the conveying surface. The forming collar 
includes left and right sections. The left section is located 
adjacent a left side of the conveying surface and the right 
Section is located adjacent a right side of the conveying sur 
face. The left and right forming collar sections each include 
an inside surface, an outside surface and a leading edge. 
Elongate film having a central area and left and right sides is 
formed into a tube by directing: the central film area onto the 
conveying Surface; the left film side along the forming collar 
left section outside surface, around its leading edge and along 
its inside surface; and, the right film side along the forming 
collar right section outside surface, around its leading edge 
and along its inside surface. The left and right forming collar 
Sections are selectively movable relative to the carrying sur 
face thereby selectively varying the tube size. Accordingly, 
variable sized articles placed on the film central area and 
carried by the conveying surface in a longitudinal direction 
between the forming collar sections may be received in the 
formed film tube. 
0008 Preferably, the left and right forming collar sections 
are each independently pivotally supported on a frame and are 
effectively moveable perpendicular to the longitudinal direc 
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tion. Alternatively, the left and right forming collar sections 
are each independently pivotally supported on a frame and are 
effectively moveable horizontally perpendicular to the longi 
tudinal direction and vertically perpendicular to the longitu 
dinal direction. 
0009 More preferably, the apparatus includes a guide 
plate having a left angular edge and a right angular edge and 
the elongate film central area is directed over the left and right 
angular edges prior to being directed onto the conveying 
surface. The forming collar left section is movable in a direc 
tion parallel to the left angular edge and the forming collar 
right section is movable in a direction parallel to the right 
angular edge. The forming collar left section is preferably 
pivotally supported on a frame and is thereby movable in a 
direction parallel to the left angular edge, and the forming 
collar right section is preferably pivotally supported on the 
frame and is thereby movable in a direction parallel to the 
right angular edge. 
10010 Yet more preferably, the apparatus includes a con 
veyor defining the carrying surface and adapted to carry the 
articles being wrapped. Additionally, the left and right form 
ing collar sections each include a lead-in guide. Each lead-in 
guide is adapted to come in contact with the articles as they 
travel in the longitudinal direction and thereby cause the 
movement of its forming collar section. 
10011) Most preferably, the forming collar left section is 
movable in a direction parallel to both the left angular edge 
and the leading edge of the left forming collar section, and the 
forming collar right section is movable in a direction parallel 
to both the rightangular edge and the leading edge of the right 
forming collar section. The left and right forming collar sec 
tions are supported on a carrier and the carrier is also movable 
in a direction parallel to the leading edges of the forming 
collar sections. 
0012. In another form thereof, the invention is directed to 
an apparatus for forming elongate film into a tube around 
Variable sized articles. The apparatus includes a conveying 
Surface adapted to carry the articles being wrapped. A form 
ing collar is provided and is adapted to wrap film around the 
articles carried on the conveying surface. The forming collar 
includes left and right sections. The left section is located 
adjacent a left side of the conveying surface and the right 
section is located adjacent a right side of the conveying sur 
face. The left and right forming collar sections each include 
an inside surface, an outside surface and a leading edge. 
Elongate film having a central area and left and right sides is 
formed into a tube by directing: the central film area onto the 
conveying surface; the left film side along the forming collar 
left section outside surface, around its leading edge and along 
its inside surface; and, the right film side along the forming 
collar right section outside surface, around its leading edge 
and along its inside surface. The left and right forming collar 
sections are supported on a carrier and the carrier is movable 
relative to the carrying surface thereby selectively varying the 
tube size. Accordingly, variable sized articles placed on the 
film central area and carried by the conveying surface in a 
longitudinal direction between the forming collar sections 
may be received in the formed film tube. 
I0013 Preferably, the carrier is movable in a direction par 
allel to the leading edges of said forming collar sections. 
Additionally, the apparatus includes a guide plate having a 
left angular edge and a right angular edge. The elongate film 
central area is directed over said left and right angular edges 
prior to being directed onto the conveying surface, and the 
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forming collar left section is movable in a direction parallel to 
the left angular edge and the forming collar right section is 
movable in a direction parallel to the right angular edge. 
0014. Yet more preferably, the left and rightforming collar 
sections each include a lead-in guide. The lead-in guides are 
adapted to come in contact with the articles as they travel in 
the longitudinal direction and thereby cause the movement of 
its forming collar section. A conveyor defines the carrying 
Surface and is adapted to carry the articles being wrapped. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 The above mentioned and other features of this 
invention, and the manner of attaining them, will become 
more apparent and the invention itself will be better under 
stood by reference to the following description of the embodi 
ments of the invention taken in conjunction with the accom 
panying drawings, wherein: 
0016 FIG. 1 is a perspective view of a plastic film bale 
wrapping machine incorporating an apparatus for unfolding 
folded plastic film and form it into a tube in accordance with 
the principles of the present invention; 
0017 FIG.2 is a side elevation view of the machine shown 
in FIG. 1; 
0018 FIG. 3 is a top plan view of the machine shown in 
FIG. 1: 
0019 FIG. 4 is a front, left side and top perspective dia 
grammatic view of the film unfolding section and the tube 
forming section incorporated in the machine of FIG. 1 and 
constructed in accordance with the principles of the present 
invention; 
0020 FIG. 5 is a rear, right side and top perspective view 
of the film unfolding section and the tube forming section 
shown in FIG. 4; 
0021 FIG. 6 is a front, left side and bottom perspective 
view of the film unfolding section and the tube forming sec 
tion shown in FIG. 4; 
0022 FIG. 7 is a front, right side and top perspective view 
of the film unfolding section and the tube forming section 
incorporated in the machine of FIG. 1 (with the wrapper 
section cantilevered conveyor removed for illustration pur 
poses) and constructed in accordance with the principles of 
the present invention; 
0023 FIG. 8 is a side elevation view of the film unfolding 
section and the tube forming section shown in FIG. 7: 
0024 FIG.9 is a front, right side and top perspective view 
of the film unfolding section and the inner form tube section 
shown in FIG. 7: 
0025 FIG.10 is left side elevation view of the film unfold 
ing section and the inner form tube section shown in FIG. 9 
and diagrammatically depicting the cantilevered wrapper 
section conveyor and film guide plates; 
0026 FIG. 11 is a top plan view of the film unfolding 
section and the inner form tube section shown in FIG. 9; 
0027 FIG. 12 is a perspective view of the film wrapper/ 
tube forming section and film unwind section constructed in 
accordance with the principles of the present invention; 
0028 FIG. 13 is a partial perspective view of the forming 
collar carriage shown in FIG. 12; 
0029 FIG. 14 is diagrammatic top plan view of the form 
ing collar and guide plate forward triangular end with the 
forming collar carriage removed, and depicting the left shoul 
der section pivoted about its pivot assemblies and in an 
expanded position; 
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0030 FIG. 15 is a diagrammatic side elevation view of the 
forming collar and showing the left shoulder section in its 
retracted position; 
0031 FIG. 16 is a diagrammatic side elevation view simi 
lar to FIG. 15 but showing the left shoulder section in its 
expanded position moved upwardly and backwardly; and, 
0032 FIG. 17 is a diagrammatic front elevation view of 
the forming collar shown in FIG. 14 depicting the left shoul 
der section pivoted about its pivot assemblies and in an 
expanded position. 
0033 Corresponding reference characters indicate corre 
sponding parts throughout several views. Although the exem 
plification set out herein illustrates embodiments of the inven 
tion, in several forms, the embodiments disclosed below are 
not intended to be exhaustive or to be construed as limiting the 
Scope of the invention to the precise forms disclosed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0034 Referring initially to FIGS. 1 through 3, a bale wrap 
ping machine/apparatus is shown and generally designated 
by the numeral 10. Bale wrapping apparatus 10 is adapted to 
wrap articles 12 with plastic film which is provided on plastic 
film roles 14. Articles 12 can be any product, however, in the 
preferred embodiment are typically bales 16 of cotton, trash, 
insulation and other bulk materials which have previously 
been bound and formed into an elongate rectangular box 
shape as shown. Bales 16 will generally differ in size (height, 
width and length) and therefore, bale wrapping apparatus 10 
is adapted to accommodate the different height, width and 
length thereof. Moreover, bales 16 are fairly large and are, for 
example, in the neighborhood of 21 inches high, by 33 inches 
wide and 55 inches long, and can weigh in the neighborhood 
of 500 pounds. 
0035 Bale wrapping apparatus 10 includes an infeed sec 
tion 18, a wrapping section 20 and an output section 22. Bales 
16 are wrapped with plastic from role 14 as they travel 
through the wrapping section 20 in a longitudinal direction 
depicted by arrow/line 21. Infeed section 18 includes a con 
veyor 24 whereupon bales 16 may be placed for transport 
towards and into the wrapping section 20. Conveyor 24 can 
take the form of an endless belt conveyor or, alternatively, 
may be a low friction surface or low friction rollers where 
upon bales 16 may be placed and then slid towards and into 
the wrapping section 20. When conveyor 24 is a low friction 
Surface, a ram 26 is provided as shown and selectively longi 
tudinally driven with drive assembly 28 towards the wrapping 
section 24 thereby pushing the bales 16 towards and into the 
wrapping section 20. 
0036. After the bales 16 have been wrapped or, more par 
ticularly, inserted into a plastic film tube 47 formed in the 
wrapping section 20, they are moved toward the output sec 
tion 22 whereat they are transported via conveyor 30. 
Between wrapper section 20 and output section 22, a hori 
Zontal sealing section 23 is provided whereby, at each longi 
tudinal end of the enveloped bale, the plastic film tube 47 is 
sealed in a known and customary manner for thereby fully 
enclosing or enveloping the bale. The wrapped bales 16 may 
then be removed from conveyor 30 by forklift or other means 
and/or can be further transported with other conveyors as 
needed or desired. 
0037. The wrapping section 20 includes a film unwind 
section 32, a film unfolding section 34 and a tube forming 
section 36. In the embodiment as shown, the film unfolding 
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section 34 is located vertically below the film tube forming 
section 36, however, these sections can be located in other 
orientations relative to one another. 
0038. The film unwind section 32 includes a roll support 
assembly 38 whereupon the plastic film rolls 14 may selec 
tively be placed for use in the bale wrappingapparatus 10. The 
plastic film 40 is unwrapped from the plastic film rolls 14 and 
directed toward the unfolding section 34 with a plurality of 
guide rollers 42. In the preferred embodiment as shown, the 
plastic film 40 is directed to the film unfolding section 34 
generally horizontally over and along the Supporting Surface 
44. 

0039 Referring now to FIGS. 4-12, the tube forming sec 
tion 36 includes a plastic film forming tube or collar 46 
whereat a plastic film tube 47 is formed for receipt of the bales 
16 therein. Forming tube 46 is generally made up of left and 
right shoulder sections 48, 50 and the upper conveyor or 
carrying surface 130 of the endless belt conveyor 129. Left 
and right shoulder sections 48, 50 are provided with left and 
right lead-in guides 52, 54 respectively. Forming tube 46 
defines an inlet orifice 56, a central volume 57 and outlet 
orifice 58. 
0040 Left and right lead-in guides 52, 54 are, in part, 
generally conically shaped and flared outwardly away from 
the inlet orifice 56. Lead-in guides 52, 54 form a “chute' 
leading into the forming tube central volume 57 that aids to 
guide bales 16 into the central volume 57 of the plastic film 
forming tube 46. More importantly, the lead-in guides 52, 54 
come in contact with the bales 16 as the bales travel into the 
inlet orifice 56 and cause the left and/or right shoulder sec 
tions 48, 50 to shift and selectively increase the central vol 
ume 57 and, hence, the width/size of the plastic tube 47. In 
this manner, the plastic film tube 47 is selectively increased or 
decreased in width/size for accommodating variable sized 
bales. 

0041 Left and right shoulder sections 48,50 are pivotally 
supported with pivot assemblies 60 from a carrier 62. Pivot 
assemblies 60 each include an arm 61 pivotally secured at 
their upper end to the carrier 62 about pivotaxes 62R, 62L and 
pivotally secured at their lower end to a shoulder section 48, 
50 about pivotaxes 48L,50R. As best seen in FIG.7, the pivot 
axes of each arm 61 are parallel to one another. The pivotaxes 
of each shoulder section 48, 50 are also parallel to one 
another. That is, pivotaxes 62R and 50R are parallel to one 
another and pivot axes 62L and 48L are parallel to one 
another. Accordingly, shoulder section 48 is movable in a 
direction defined by an arc that Swings about the pivot axes 
62L while being maintained in a generally vertical orientation 
by pivoting about axes 48L. Similarly, shoulder section 50 is 
movable in a direction defined by an arc that swings about the 
pivotaxes 62R while being maintained in a generally vertical 
orientation by pivoting about axes 50R. Additionally, the 
pivotassemblies 60 allow the left and right shoulder sections 
48, 50 to be independently selectively moveable relative to 
each other. A tension spring mechanism 51 (FIG.7) is secured 
between the left and right shoulder sections 48,50 for biasing 
the shoulder sections 48, 50 towards each other and, hence, 
upon or in sliding engagement with bales 16 as the bales 16 
travel through the central volume 57 of the forming tube 46. 
0042. As shown in FIG. 12, cam assemblies 138 are pro 
vided whereby the carrier 62 is itself also capable of moving 
vertically upwardly and backwardly away from the conveyor 
upper surface 130. Camassemblies 138 include cam slots 140 
on the Supporting horizontal beams 142 of the wrapper sec 
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tion frame 144. Cam slots 140 are formed between cam rails 
141 affixed to the beams 142. Cam slots 140 are sized and 
adapted to slidingly receive cam roller wheels 146 which are 
pivotally secured to the carrier 62 with bolts 143. Accord 
ingly, cam roller wheels 146 along with the carrier 62 and the 
complete forming tube assembly 46 are moveable relative to 
the wrapper frame 144 in a direction depicted by arrow 148 at 
an angle C. with respect to the horizontal Surface 44 and the 
longitudinal line 21. Left tension spring mechanism 63L is 
secured between the frame 144 and the left shoulder section 
48 and right tension spring mechanism 63R is secured 
between the frame 144 and the right shoulder section 50 
(FIGS. 3 and 12). Left and right tension spring mechanisms 
63L, 63R independently bias the left and right shoulder sec 
tions 48, 50 respectively downwardly relative to the frame 
144 and, hence, upon or in sliding engagement with bales 16 
as the bales 16 travel through the central volume 57 of the 
forming tube 46. 
0043. The independent movement of left and right shoul 
der sections 48,50 via the pivotassemblies 60 in combination 
with the movement of the carrier 62 via the cam assemblies 
138, as more fully discussed herein below, allows variable 
size bales 16 to be received through the forming tube 46 and 
also forms the plastic film tube 47 having a size/circumfer 
ence as needed for a Snug fit around the bales regardless of the 
bale size. 

0044) Left and right form tube shoulder sections 48, 50 
include left and right inner form tube sections 86, 88 respec 
tively. The inner form tube sections 86, 88 are each supported 
on a frame formed by an upper beam member 85, side beam 
member 87 and rear connecting plate member 89. The upper 
beam members 85 are pivotally secured to arms 61 at pivot 
axes 50R, 48L. The lead-in guides 52, 54 are secured to the 
forward end of beam members 85, 87, whereas the rear con 
necting members 89 are secured to the rear end of the beam 
members 85, 87 and to the inner form tube sections 86, 88. 
Hence, the left and right inner form tube sections 86, 88 are 
affixed to and supported by the frame members 85, 87 and 89 
in the left and rightform tube sections 48,50 respectively and 
move as described herein above in connection with the left 
and right form tube sections 48, 50. As more fully described 
herein below, the plastic film 40 at least partially travels over 
the inner form tube sections 86, 88 so as to form the plastic 
film tube 47. 

0045 Left inner form tube section 86 includes a left lower 
inturned lip section 90, a left mid wall section 94 and a left 
upper crossover triangular section 102. Similarly, the right 
inner form tube section 88 includes a right lower inturned lip 
section 92, a right mid wall section 96 and a right upper 
crossover triangular section 104. 
0046 Left and right inner form tube sections 86, 88 are 
essentially mirror images of one another and both include a 
forward nosing 98, 100 and rear edges 99.101. The rear edges 
99, 101 areaffixed to the rear connecting plate members 89 as 
described herein above for thereby supporting the inner form 
tube sections 89, 88 as shown. The mid wall sections 94, 96 
include a tapered leading edge 94E, 96E respectively. As 
diagrammatically depicted and shown in FIG. 10, leading 
edges 94E,96E are at an angle C. with respect to the horizontal 
Surface 44 and at the same angle C. as discussed herein above 
in connection with the direction of travel of carrier 62. That is, 
leading edges 94E, 96E are parallel with the direction of 
travel of carrier 62 as depicted by arrow 148. 
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0047. The upper crossover triangular section 102 includes 
a leading edge 102E terminating at a rear termination point 
106. Similarly, the upper crossover triangular section 104 
includes a leading edge 104E terminating at a rear termina 
tion point 108. The upper crossover triangular sections 102. 
104 overlap one another as shown at the overlap area 110 and, 
more particularly, section 104 and its termination point 108 
are located above/over section 102 and its termination point 
106. As further described herein below, this overlap allows 
the plastic film edge 126 to be placed over the plastic film 
edge 128 for heat sealing purposes and forming the plastic 
film tube 47. 

0048 Midwall section 94 defines an exterior surface 96X 
and an interior surface 96I. Similarly, mid wall section 96 
defines an exterior surface 96X and an interior surface 96I. 
Left upper crossover triangular section 102 defines an exte 
rior surface 102X and an interior surface 102I. Similarly, right 
upper crossover triangular section 104 defines an exterior 
surface 104X and an interior surface 104I. 

0049. The film unfolding section 34 is located immedi 
ately below the plastic film forming tube 46 and conveyor 
129. Film unfolding section 34 includes a guide plate 64 that 
is generally parallel with the upper conveying surface 130 of 
conveyor 129. Guide plate 64 includes left and right side 
edges 66, 68 that are curved upwardly and define upturned 
lips 66L 68R respectively. Guide plate 64 also includes a 
forward triangular shaped end 70 and rear end 71. Forward 
end 70 includes left and right angular edges 72, 74 that are 
joined at a forward terminal point 76. Left angular edge 72 is 
joined with left side edge 66 and right angular edge 74 is 
joined with right side edge 68. Forward terminal point 76 is 
rounded or may additionally include a barb 78 that extends 
downwardly and between the longitudinally extending rollers 
114, 115. Left and right side edges 66, 68 are parallel to one 
another and to the longitudinal line 21. Left and right angular 
edges 72, 74, as best seen in FIGS. 7 and 11, are at an angle B 
with respect to the longitudinal line 21. Additionally, angular 
edge 72 is parallel with pivot axes 50R, 62R of right pivot 
assemblies 60 and perpendicular with the pivotaxes 48L, 62L 
of the left pivot assemblies 60. Angular edge 74 is parallel 
with pivot axes 48L, 62L of left pivot assemblies 60 and 
perpendicular with the pivotaxes 50R, 62R of the right pivot 
assemblies 60. 

0050. A second or vertical guide plate 80 extends verti 
cally upwardly and generally perpendicular to the guide plate 
64. Vertical plate 80 includes a first lower edge 82, a second 
upper edge 84 and vertical side edges 80L and 80R. The left 
side edge 80L is adjacent the nosing 98 of left inner form tube 
section 86 and the right edge 80R is adjacent the nosing 100 
of right inner from tube section 88. Lower edge 82 is adjacent 
to and can be affixed to the guide plate 64. Upper edge 84 
includes a backwardly extending lip 84B that is curved 
towards the upper conveying surface 130 of conveyor 129. 
Lower edge 82 includes a forwardly extending lip 82F that is 
curved towards the forward triangular shaped end 70 of guide 
plate 64. As best seen in FIG. 10, triangular end 70 can be 
affixed or integrally formed with the vertical plate 80 and 
joined at the forwardly extending lip 82F. 
0051. An elongate guide member or roller 118 is located 
adjacent to the vertical plate member 80 and the forward end 
70 of guide plate 64. Preferably, the outer diameter of roller 
118 is substantially the same as the curvature of the forwardly 
extending lip 82F and lip 82F partially surrounds the roller 
118 as best seen in FIG. 10. However, the outside surface 
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118S of roller 118 is sufficiently spaced from the guide plate 
forward end 70, the lip 82F and the vertical plate 80 such that 
plastic film 40 can readily and easily travel therebetween. 
Roller 118 is adapted to and rotates about axis 118A.. Elon 
gate guide member 118 is substantially perpendicular to the 
longitudinally extending rollers 114, 115 and the guide plate 
side edges 66, 68. 
0.052 The longitudinally extending elongate guide mem 
bers or roller 114 and 115 are parallel to one another and are 
located vertically below and adjacent the guide plate 64. The 
exterior Surfaces 114S and 115S of rollers 114 and 115 
respectively are spaced from each other so as to form an 
elongate slot 112 having a width such that plastic film 40 can 
readily and easily travel therethrough and between the roller 
114, 155. Barb 78 of the guide plate 64 extends downwardly 
between roller 114, 115 and to the elongate slot 115 as best 
seen in FIG. 9. Rollers 114, 115 are adapted to rotate about 
their longitudinal axes 114A, 115A respectively. Addition 
ally, rollers 114, 115 are substantially parallel with left and 
right side edges 66, 68 of the guide plate 64 and have a 
longitudinal length which is greater than the width W of the 
folded plastic film 40 on the plastic film roll 14. 
0053 A longitudinally extending elongate guide member 
or roller 116 is located below rollers 114, 155 and is substan 
tially parallel therewith. Guide roller 116 is adapted to rotate 
about longitudinal axis 116A and has an exterior Surface 
116S. Roller 116, similar to rollers 114, 115, has a longitu 
dinal length which is greater than the width W of the folded 
plastic film 40 on the film roll 14. As shown in FIGS. 6 and 12, 
lower guide roller 116 is located vertically directly below one 
of the rollers 114, 115 with its exterior surface 116A verti 
cally below and aligned with the elongate slot 112. 
0054 Referring now more particularly to FIGS. 4-6, the 
conveyor 129 is located immediately above guide plate 64 
and below the plastic film forming tube 46. That is, conveyer 
129 is generally sandwiched between the guide plate 64 and 
the forming tube 46. Conveyor 129, as mentioned herein 
above, includes a conveying surface 130. Conveyor 129 fur 
ther includes a receiving end 132 and an outlet end 134. 
Receiving end 132 is adjacent the inlet orifice 56 and outlet 
end 134 is adjacent the outlet orifice 58. In the preferred 
embodiment as mentioned herein above, conveying Surface 
130 is provided on an endless belt conveyor 129; however, 
conveying surface 130 can be any low-friction surface where 
upon the plastic film 40 and bales 16 can easily be traversed. 
0055 Wrapper section conveyer 129, guide plate 64 and 
vertical plate 80 are mounted on the frame 144 of the wrapper 
section 20 in a cantilever fashion. As shown diagrammatically 
in FIG. 10 and in the perspective view of the wrapper section 
in FIG. 12, horizontal cantilever beams 150 are provided on 
both sides of the conveyor 129 and are affixed, at their rear 
ends 152, to the frame 144. The beams forward ends 154 are 
therefore cantilevered from and extend out from the frame 
144 as best depicted in FIG. 10. The vertical plate 80 is affixed 
to the forward ends 154 of the beams 150. The guide plate 64 
is also affixed to the beams forward ends 154 such as with 
fasteners 156. The conveyor 129 is supported on and between 
the beams 150 with the conveyor receiving end 132 adjacent 
the beams forward ends 154 and the conveyor outlet end 134 
adjacent the beams rear ends 152. As should now be appre 
ciated, the conveyor receiving end 132, vertical plate 80 and 
guide plate 64 are cantilevered and extend between the form 
ing collar 46 and the longitudinal rollers 114, 115 and 116. 
Hence, the plastic film 40 can be delivered from the rolls 14 
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normal to the longitudinal (the direction of travel of bales 16) 
of the apparatus 10 and underneath the film unfolding section 
34 and tube forming section 36. 
0056. As best depicted in FIGS. 3-6, the plastic film 40 is 
provided on rolls 14 in a folded configuration wherein the 
overall folded width of the film/web is depicted by the letter 
W. In its folded configuration, plastic film or web 40 includes 
first and second sides 120, 122 joined along a longitudinal 
folded edge 124. As shown in FIG. 6, first plastic film side 120 
has an outer or first longitudinal edge 126 and second plastic 
film side 122 has an outer or second longitudinal edge 128, 
and the two sides 120, 122 are joined along the longitudinal 
folded edge 124. The first and second sides 120,122 are equal 
in size and have a width WS substantially equal to the plastic 
film roll width W. The width WS of each plastic film side 120, 
122 is the distance between their respective outer first and 
second longitudinal edges 126, 128 and the longitudinal 
folded edge 124. Therefore, the overall total width of the 
plastic film/web 40 is two times that of the roll width W. 
0057. In operation, for unfolding the folded plastic film or 
web 40 as it is provided from roll 14 and forming it into a 
plastic film tube 47, the folded plastic film 40 is unwound 
from the roll 14 and is first delivered or travels around the 
guide roller 116 and up through the longitudinal slot 112 
between the guide rollers 114, 115. The first plastic film side 
120 then travels around the longitudinal guide roller 115 
towards the right side edge 68 and the rightangular edge 74 of 
guide plate 64. Similarly, the second plastic film side 122 
travels around the longitudinal guide roller 114 towards the 
left side edge 66 and the left angular edge 72 of guide plate 64. 
0058. The part of the plastic film side 120 that travels to 
and slides around the guide plate side edge 68 (the “plastic 
film longitudinal right side') then travels generally vertically 
upwardly towards the right inner forming tube section 88; 
slides over the mid wall exterior surface 96X and the right 
crossover triangular section exterior surface 104X; around 
the tapered leading edges 96E and 104E of mid wall 96 and 
crossover triangular section 104 respectively; and, finally, 
along the midwall interior surface 96I and the right crossover 
triangular section interior surface 104I. Similarly, the part of 
the plastic film side 122 that travels to and slides around the 
guide plate side edge 66 (the “plastic film longitudinal left 
side') then travels generally vertically upwardly towards the 
right inner forming tube section 86; slides over the mid wall 
exterior surface 94X and the right crossover triangular section 
exterior surface 102X; around the tapered leading edges 94E 
and 102E of mid wall 94 and crossover triangular section 102 
respectively; and, finally, along the mid wall interior Surface 
94I and the right crossover triangular section interior surface 
102I. Because the triangular section 104 is above the trian 
gular section 102, the outer longitudinal edge 126 of the 
plastic film side 120 is located on top of the longitudinal edge 
128 of the plastic film side 122 and, hence, on the exterior of 
the formed plastic tube 47. 
0059. The part of the plastic film side 120 adjacent the 
folded edge 124 that travels over the rightangular edge 74 and 
the plastic film side 122 adjacent the folded edge 124 that 
travels over the left angular edge 72 (the “plastic film longi 
tudinal middle section'), as best seen in FIG. 4, then travels: 
over the top of the guide plate forward triangular end 70: 
around the guide roller 118; vertically upwardly along the 
vertical plate 89; over the vertical plate upper edge 84; and, 
finally, onto the conveyor surface 130 of conveyor 129. It is 
noted that the longitudinal folded edge 124 travels: through 
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the elongate slot 112 between guide rollers 114, 115; over the 
barb 78 at the guide plate forward terminal point 76; over the 
top and at the center of the guide plate forward triangular end 
70: around the guide roller 118:vertically upwardly and along 
the vertical plate 89; over the vertical plate upper edge 84; 
and, finally, onto about the center of the conveyor surface 130 
of conveyor 129. 
0060. As should now be appreciated, the plastic film tube 
47 is thus formed by the plastic film longitudinal middle 
section traveling along the conveyor Surface 130, the plastic 
film longitudinal left side traveling along the interior Surfaces 
of the left inner form tube section 86 and the plastic film 
longitudinal right side traveling along the interior Surfaces of 
the right inner form tube section 88. Additionally, as bales 16 
are received through the forming tube inlet orifice 56, they 
traverse onto the plastic film longitudinal middle section over 
the conveyor surface 130 and into the central cavity 57 
whereby they are enveloped within the plastic film tube 47. 
The plastic film overlapping edges 120, 122 are then heat 
sealed and the tube 47 is cut and sealed between individual 
bales with sealing section 23 for individually sealing each 
bale 16. 

0061 Advantageously, as should now also be appreciated, 
the left and rightforming collar shoulder sections 48,50 pivot 
about their respective pivotassemblies 60 and slide vertically 
upwardly and backwardly along the cam assemblies 138 for 
thereby receiving and wrapping variable sized bales 16 and 
for accommodating and wrapping bales which are not cen 
tered left/right on the conveyor surface 130. More particu 
larly, the forming collar 46, in its retracted position as shown 
in FIGS. 4-11, will produce its smallest size plastic tube 47 
defined by the size of the inner form tube sections 86, 88 and 
conveying surface 130. However, as best shown in FIGS. 
14-17, the forming tube shoulder sections 48, 50 and their 
inner form tube sections 86, 88 pivot about their respective 
pivotassemblies 60 and slide vertically upwardly and back 
wardly along the cam assemblies 138 to expanded positions 
dictated by the size of the bales 16 and their left/right position 
on the conveyor Surface for thereby forming an appropriate 
larger size plastic tube that will fit snugly on the bale 16. 
0062. As shown in FIGS. 14 and 17, when a larger bale 16 
or a bale which is, for example, located more toward the left 
side of the conveyor comes in contact with the lead-in guide 
52, the left collar shoulder section 48 will pivot about its pivot 
assemblies 60 and travel upwardly and backwardly in a direc 
tion depicted by arrow 158. The direction of arrow 158 is 
ideally parallel to the left angular edge 72 of the guide plate 
forward triangular shape 70 and also parallel to the left inner 
forming collar leading edge 94E, and the pivotassemblies 60 
and length of arms 61 are adapted to produce movement of the 
left shoulder section approximately, but not exactly, in the 
direction of arrow 158. Accordingly, shoulder section 48 will 
move backwardly a distance B and a corresponding vertical 
distance V and a leftward horizontal distance H, and the 
plastic tube 47 that will be formed over the bale will corre 
spond thereto and fit Snugly thereon. The right shoulder sec 
tion 50, as described hereinabove, will move independent of 
shoulder section 48 about its pivot assemblies 60 causing 
shoulder section 50 to similarly move by a bale 16 contacting 
its lead-in guide 54 a vertical distance V but a rightward 
horizontal distance H. Therefore, with both shoulder sections 
48, 50 in their maximum expanded positions as a result of 
pivoting about pivot assemblies 60, the forming collar/tube 
46 will form a plastic tube 47 and accommodate a bale having 
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a width equal to the forming collar retracted position width 
plus twice the horizontal distance H and a height equal to the 
forming collar height plus the vertical distance V. 
0063 So as to accommodate bales which are yet taller in 
height, as described hereinabove, both shoulder sections 48. 
50 are pivotally supported with their respective pivotassem 
blies 60 on the common carriage 62 which is itself moveable 
Vertically upwardly and backwardly along the cam assem 
blies 138. More particularly, as best seen in FIGS. 15 and 16 
wherein the left and right shoulder sections are shown not 
pivoted about their pivot assemblies 60, in their retracted 
positions the shoulder sections 48, 50 are relatively close to 
conveyor surface 130 (FIG. 15). However, when a taller bale 
16 comes in contact with one or both the lead-in guides 52,54, 
the carriage 62 along with both the left and right collar shoul 
der sections 48,50 will slide and travel via the camassemblies 
138 upwardly and backwardly in a direction depicted by 
arrow 148. Accordingly, carrier 62 and shoulder section 48, 
50 will move backwardly a distance B2 and vertically 
upwardly a distance V2, and the plastic tube 47 that will be 
formed over the bale will correspond thereto and fit snugly 
thereon. Therefore, with both shoulder sections 48, 50 not 
pivoted about their pivot assemblies 60, in their maximum 
expanded positions as a result of the carriage traveling along 
the cam assemblies 138, the forming collar/tube 46 will form 
a plastic tube 47 and accommodate a bale having a height 
equal to the forming collar retracted position height plus a 
vertical distance of V2. 
0064. Finally, with both shoulder sections 48, 50 in their 
maximum expanded positions as a result of pivoting about 
pivotassemblies 60 as well as a result of the carriage traveling 
along the camassemblies 138, the forming collar/tube 46 will 
form a plastic tube 47 and accommodate abalehaving a width 
equal to the forming collar retracted position width plus twice 
the horizontal distance H and a height equal to the forming 
collar height plus the vertical distances V and V2. 
0065 While this invention has been described as having 
an exemplary design, the present invention may be further 
modified within the spirit and scope of this disclosure. 
0066. This application is therefore intended to cover any 
variations, uses, or adaptations of the invention using its 
general principles. 
What is claimed is: 
1. An apparatus for forming elongate film into a tube 

around variable size articles, said apparatus comprising: 
a conveying Surface adapted to carry the articles being 

wrapped; 
a forming collar adapted to wrap film around the articles 

carried on said conveying Surface, said forming collar 
including left and right sections, said left section located 
adjacent a left side of said conveying Surface and said 
right section located adjacent a right side of said con 
veying Surface; 

wherein said left and right forming collar sections each 
include an inside Surface, an outside Surface and a lead 
ing edge; 

wherein elongate film having a central area and left and 
right sides is formed into a tube by directing: the central 
film area onto said conveying Surface; the left film side 
along said forming collar left section outside Surface, 
around its leading edge and along its inside Surface; and, 
the right film side along said forming collar right section 
outside Surface, around its leading edge and along its 
inside Surface; and, 
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wherein said left and right forming collar sections are 
Selectively movable relative to said carrying Surface 
thereby selectively varying the tube size, whereby vari 
able sized articles placed on the film central area and 
carried by said conveying Surface in alongitudinal direc 
tion between said forming collar sections may be 
received in the formed film tube. 

2. The apparatus of claim 1 wherein said left and right 
forming collar sections are each independently pivotally Sup 
ported on a frame and are effectively moveable perpendicular 
to said longitudinal direction. 

3. The apparatus of claim 1 wherein said left and right 
forming collar sections are each independently pivotally Sup 
ported on a frame and are effectively moveable horizontally 
perpendicular to said longitudinal direction and vertically 
perpendicular to said longitudinal direction. 

4. The apparatus of claim 1 further comprising: 
a guide plate having a left angular edge and a right angular 

edge; 
wherein the elongate film central area is directed over said 

left and right angular edges prior to being directed onto 
the conveying Surface; and, 

wherein said forming collar left section is movable in a 
direction parallel to said left angular edge and said form 
ing collar right section is movable in a direction parallel 
to said right angular edge. 

5. The apparatus of claim 4 wherein said forming collar left 
section is pivotally supported on a frame and is thereby mov 
able in a direction parallel to said left angular edge, and said 
forming collar right section is pivotally supported on the 
frame and is thereby movable in a direction parallel to said 
right angular edge. 

6. The apparatus of claim 4 further comprising a conveyor 
defining said carrying Surface and adapted to carry the articles 
being wrapped. 

7. The apparatus of claim 4 wherein said left and right 
forming collar sections each include a lead-in guide, said 
lead-in guides adapted to come in contact with the articles as 
they travel in said longitudinal direction and thereby cause 
said movement of its forming collar section. 

8. The apparatus of claim 1 further comprising: 
a guide plate having a left angular edge and a right angular 

edge; 
wherein the elongate film central area is directed over said 

left and right angular edges prior to being directed onto 
the conveying Surface; and, 

wherein said forming collar left section is movable in a 
direction parallel to both said left angular edge and said 
leading edge of said left forming collar section, and said 
forming collar right section is movable in a direction 
parallel to both said right angular edge and said leading 
edge of said right forming collar section. 

9. The apparatus of claim 8 wherein said left and right 
forming collar sections are Supported on a carrier and said 
carrier is movable in a direction parallel to said leading edges 
of said forming collar sections. 

10. The apparatus of claim 8 wherein said left and right 
forming collar sections are each independently pivotally Sup 
ported on a carrier and said carrier is movable in a direction 
parallel to said leading edges of said forming collar sections. 

11. The apparatus of claim 8 wherein said forming collar 
left section is pivotally supported on a frame and is thereby 
movable in a direction approximately parallel to both said left 
angular edge and said leading edge of said left forming collar 
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section, and said forming collar right section is pivotally 
supported on the frame and is thereby movable in a direction 
approximately parallel to both said right angular edge and 
said leading edge of said right forming collar section. 

12. The apparatus of claim 8 further comprising a conveyor 
defining said carrying Surface and adapted to carry the articles 
being wrapped. 

13. The apparatus of claim 8 wherein said left and right 
forming collar sections each include a lead-in guide, said 
lead-in guides adapted to come in contact with the articles as 
they travel in said longitudinal direction and thereby cause 
said movement of its forming collar section. 

14. The apparatus of claim 1 wherein said left and right 
forming collar sections are each independently Supported on 
a carrier and said carrier is movable in a direction parallel to 
said leading edges of said forming collar sections. 

15. The apparatus of claim 14 further comprising: 
a guide plate having a left angular edge and a right angular 

edge; 
wherein the elongate film central area is directed over said 

left and right angular edges prior to being directed onto 
the conveying Surface; and, 

wherein said forming collar left section is pivotally Sup 
ported on said carrier and is thereby movable in a direc 
tion parallel to said left angular edge and said forming 
collar right section is pivotally supported on said carrier 
and is thereby movable in a direction parallel to said 
right angular edge. 

16. The apparatus of claim 15 wherein said left and right 
forming collar sections each include a lead-in guide, said 
lead-in guides adapted to come in contact with the articles as 
they travel in said longitudinal direction and thereby cause 
said movement of its forming collar section. 

17. The apparatus of claim 16 further comprising a con 
veyor defining said carrying Surface and adapted to carry the 
articles being wrapped. 

18. The apparatus of claim 1 further comprising a conveyor 
defining said carrying Surface and adapted to carry the articles 
being wrapped. 

19. The apparatus of claim 1 wherein said left and right 
forming collar sections each include a lead-in guide, said 
lead-in guides adapted to come in contact with the articles as 
they travel in said longitudinal direction and thereby cause 
said movement of its forming collar section. 

20. An apparatus for forming elongate film into a tube 
around variable sized articles, said apparatus comprising: 

a conveying Surface adapted to carry the articles being 
wrapped; 

a forming collar adapted to wrap film around the articles 
carried on said conveying Surface, said forming collar 
including left and right sections, said left section located 
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adjacent a left side of said conveying Surface and said 
right section located adjacent a right side of said con 
veying Surface; 

wherein said left and right forming collar sections each 
include an inside Surface, an outside Surface and a lead 
ing edge; 

wherein elongate film having a central area and left and 
right sides is formed into a tube by directing: the central 
film area onto said conveying Surface; the left film side 
along said forming collar left section outside Surface, 
around its leading edge and along its inside Surface; and, 
the right film side along said forming collar right section 
outside Surface, around its leading edge and along its 
inside Surface; and, 

wherein said left and right forming collar sections are 
Supported on a carrier and said carrier is movable rela 
tive to said carrying Surface thereby selectively varying 
the tube size, whereby variable sized articles placed on 
the film central area and carried by said conveying Sur 
face in a longitudinal direction between said forming 
collar sections may be received in the formed film tube. 

21. The apparatus of claim 20 wherein said carrier is mov 
able in a direction parallel to said leading edges of said form 
ing collar sections. 

22. The apparatus of claim 20 further comprising: 
a guide plate having a left angular edge and a right angular 

edge; 
wherein the elongate film central area is directed over said 

left and right angular edges prior to being directed onto 
the conveying surface; and, 

wherein said forming collar left section is movable in a 
direction parallel to said left angular edge and said form 
ing collar right section is movable in a direction parallel 
to said right angular edge. 

23. The apparatus of claim 22 wherein said left and right 
forming collar sections each include a lead-in guide, said 
lead-in guides adapted to come in contact with the articles as 
they travel in said longitudinal direction and thereby cause 
said movement of its forming collar section. 

24. The apparatus of claim 23 further comprising a con 
veyor defining said carrying Surface and adapted to carry the 
articles being wrapped. 

25. The apparatus of claim 20 wherein said left and right 
forming collar sections each include a lead-in guide, said 
lead-in guides adapted to come in contact with the articles as 
they travel in said longitudinal direction and thereby cause 
said movement of its forming collar section. 

26. The apparatus of claim 20 further comprising a con 
veyor defining said carrying Surface and adapted to carry the 
articles being wrapped. 
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