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(57) ABSTRACT 

A packaging machine for use in packaging a product using 
rolled Wrap ?lm includes a packaging station Where ?lm is 
to be manipulated during a packaging operation, a support 
for holding rolled ?lm and located to permit ?lm to be draWn 
into the packaging station and a ?lm grip assembly for 
gripping at least one edge of ?lm during at least part of a 
packaging operation. The ?lm grip assembly includes a ?rst 
jaW element, a second jaW element mounted for movement 
betWeen a gripping position and a non-gripping position 
relative to the ?rst jaW element and at least one pneumatic 
actuator positioned at least partially betWeen the ?rst jaW 
element and the second jaW element for selectively moving 
the second jaW element. 
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PACKAGING MACHINE AND ASSOCIATED FILM 
GRIPPER 

TECHNICAL FIELD 

[0001] The present application relates to machines that can 
be used for positioning ?lm about a product, and more 
particularly to a machine employing a gripper assembly 
including a movable jaW element. 

BACKGROUND 

[0002] Products such as, for example, perishable food 
products are frequently transported and/or stored With Wrap 
?lm disposed about a periphery of the product to provide a 
degree of isolation of the Wrapped product from the sur 
roundings. Frequently, an apparatus is employed for auto 
mating the ?lm Wrapping process. As an eXample, an 
apparatus has been proposed having a gripper for gripping 
and locating a sheet of ?lm. The gripper includes a solenoid 
that controls opening and closing of the gripper. 

SUMMARY 

[0003] In an aspect, a packaging machine for use in 
packaging a product using rolled ?lm includes a packaging 
station Where ?lm is to be manipulated during a packaging 
operation, a support for holding rolled ?lm and located to 
permit ?lm to be draWn into the packaging station and a ?lm 
grip assembly for gripping at least one edge of ?lm during 
at least part of a packaging operation. The ?lm grip assembly 
includes a ?rst jaW element, a second jaW element mounted 
for movement betWeen a gripping position and a non 
gripping position relative to the ?rst jaW element and at least 
one pneumatic actuator positioned at least partially betWeen 
the ?rst jaW element and the second jaW element for selec 
tively moving the second jaW element. 

[0004] In another aspect, a package Wrapping machine for 
Wrapping packages using rolled Wrap ?lm includes a Wrap 
station Where Wrap ?lm is to be Wrapped around a product, 
a support for holding rolled Wrap ?lm and located to permit 
Wrap ?lm to be draWn into the Wrap station and a ?lm grip 
assembly for gripping at least one edge of Wrap ?lm as it is 
draWn into the Wrap station. The ?lm grip assembly is 
movable in a ?lm draW direction and includes a ?rst jaW 
element, a second jaW element mounted for pivotal move 
ment betWeen a gripping position and a non-gripping posi 
tion relative to the ?rst jaW element, the second jaW element 
biased into the non-gripping position and at least one 
pneumatic actuator positioned betWeen the ?rst jaW element 
and the second jaW element for selectively causing the 
second jaW element to pivot into the gripping position. 

[0005] In another aspect, in a package Wrapping machine 
for Wrapping packages using rolled Wrap ?lm, a method is 
provided for selectively gripping rolled Wrap ?lm using a 
?lm gripper that includes a ?rst jaW element and a second 
jaW element, the second jaW element movable betWeen a 
gripping position and a non-gripping position relative to the 
?rst jaW element. The method includes utiliZing a pneumatic 
actuator positioned betWeen the ?rst jaW element and the 
second jaW element to selectively control Whether the sec 
ond jaW element is in the gripping position, including 
controlling delivery of pressuriZed ?uid to the pneumatic 
actuator. 
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[0006] The details of one or more embodiments are set 
forth in the accompanying draWings and the description 
beloW. Other features, objects, and advantages Will be appar 
ent from the description and draWings, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a perspective vieW of an embodiment of 
a Wrapping machine. 

[0008] FIGS. 2 and 3 are perspective vieWs of an embodi 
ment of a gripper assembly suitable for use in the machine 
of FIG. 1. 

[0009] FIG. 4 is a section vieW of the gripper assembly of 
FIG. 2 taken along line 4-4 shoWing a jaW element in a 
gripping position. 
[0010] FIG. 5 is a section vieW of a cylinder of the gripper 
assembly of FIG. 4. 

[0011] FIG. 6 is a section vieW of a piston of the gripper 
assembly of FIG. 4. 

[0012] FIG. 7 is a section vieW of the gripper assembly of 
FIG. 2 along line 4-4 With the loWer jaW element in a 
non-gripping position. 
[0013] FIG. 8 is a section vieW of the gripper assembly of 
FIG. 2 along line 4-4 With a loWer jaW element in a gripping 
position. 
[0014] FIGS. 9 is a perspective vieWs of a subassembly 
embodiment of a Wrapping machine including the ?lm 
gripper. 

DETAILED DESCRIPTION 

[0015] Referring to FIG. 1, a package Wrapping machine 
100 includes an in-feed portion 102 at Which a product 104, 
e.g., a perishable item such as food can be introduced to the 
machine 100, a Wrap station 106 (see also FIGS. 9 and 10) 
at Which the product 104 can be Wrapped, e.g., by a Wrap 
?lm such as a food contact grade ?lm, and an out-feed 
portion 108 (FIG. 9) at Which the Wrapped product can be 
accessed, e.g., to remove the product 104 from the machine 
100. Referring to FIG. 9, as Will be discussed in greater 
detail beloW, the package Wrapping machine 100 includes a 
gripper assembly 110 having multiple jaW elements 112, 114 
and 116 driven by respective actuators 162 (FIG. 2). The 
jaW elements can be used to grasp ?lm 118 of a continuous 
roll 120, 122 of ?lm to draW the ?lm 118 into the Wrap 
station 106 and position the ?lm 118 about the product 104. 

[0016] Referring to FIG. 2, the gripper assembly 110 
includes an upper jaW element 124 and three loWer jaW 
elements 112, 114 and 116. The number of loWer jaW 
elements may be increased or decreased depending on the 
application. Each of the loWer jaW elements 112, 114 and 
116 are pivotally coupled to the upper jaW element 124 to 
alloW for pivoting of the loWer jaW elements 112, 114, 116 
relative to the upper jaW element 124. In the illustrated 
embodiment, as shoWn, the loWer jaW elements 112, 114 and 
116 are coupled to the upper jaW element 124 to alloW each 
loWer jaW element to be moved independently of the other 
loWer jaW elements. This arrangement can provide greater 
?exibility, e.g., to accommodate a variety of ?lm sheet 
Widths. The arrangement also permits selective release of 
certain portions of the ?lm during Wrapping. In an alterna 
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tive embodiment, the lower jaW elements 112, 114 and 116 
are coupled together such that the loWer jaW elements 112, 
114 and 116 may be pivoted in unison (not shoWn). This 
arrangement can alloW use of only one actuator 162 to 
actuate more than one of the loWer jaW elements. 

[0017] Referring noW to FIGS. 3 and 4, the upper jaW 
element 124 includes an elongated plate 126 and an array of 
spaced-apart upper projections 128 extending integrally 
from a front edge 130 (FIG. 3) of the plate 126. Each 
projection 128 includes an upper traction member 132 (e.g., 
formed of plastic or rubber) that can facilitate grasping and 
releasing of ?lm during use. As shoWn most clearly by FIG. 
2, the traction members 132 have a ?at loWer surface 134. 
HoWever, any suitable con?guration can be employed such 
as a traction member including one or more teeth (not 
shoWn) extending outWardly from the surface 134 (e.g., 
Which can mate With corresponding teeth 136 extending 
from the loWer gripper elements 112, 114 and 116). 

[0018] Referring still to FIGS. 3 and 4, extending from a 
rear edge 138 of the plate 126 are pair of mounting members 
140, 142 (FIG. 3). The mounting members 140, 142 each 
provide a location at Which a mounting assembly 144 can be 
connected to the upper jaW element 124. The mounting 
assembly 144 in turn provides a connection betWeen the 
upper jaW element 124 and, for example, slide blocks 
mounted for movement in the Wrapping machine. 

[0019] The loWer jaW elements 112, 114 and 116 are 
pivotally mounted to the upper jaW element 124 at a respec 
tive pivot axis A, B and C. Axes A, B and C are substantially 
parallel to a loWer surface 152 of the upper jaW member 124 
and each axis A, B and C also extends along a common line 
D (FIG. 2). Other con?gurations are also envisioned such as 
offset, non aligned axes. Pivotally coupling the upper jaW 
element 124 and loWer jaW elements 112, 114 and 116 are 
coupling assemblies 154 that include a pivot rod 156 and 
mounting brackets 158, each mounting bracket 158 having 
an aperture 160 siZed to slidably receive the pivot rod 156. 

[0020] Referring back to FIG. 2 and also to FIG. 4, the 
loWer jaW elements 112, 114 and 116 include a forWard 
gripping portion 146 located forWard of the associated pivot 
axis and a rear receiving portion 148 located rearWard of the 
associated pivot axis. The forWard gripping portion 146 
includes an array of spaced-apart loWer projections 150 that 
oppose the upper projections 128 during a gripping opera 
tion. Each loWer projection 150 includes a traction member 
132 (e.g., formed of plastic or rubber) having an array of 
teeth 136 that can facilitate grasping and releasing of ?lm 
during use. 

[0021] As noted above, actuators 162 (e.g., a pneumatic 
actuator or a hydraulic actuator) drive the loWer jaW ele 
ments 112, 114 and 116 about their respective pivot axis. 
Other devices are also contemplated, such as an electric 
solenoid (e.g., an electric solenoid having horiZontal travel 
and motion translation to vertical motion), for driving the 
loWer jaW elements 112, 114 and 116. Referring particularly 
to FIG. 4, the actuators 162 are positioned betWeen the 
upper jaW element 124 and associated loWer jaW elements 
112, 114, 116 and each actuator 162 includes a cylinder 164 
(FIG. 5) and a piston 166 (FIG. 6). Referring to FIGS. 5 
and 6, the cylinder 164 has a primary bore 168 of length L 
that is siZed to receive a base 170 of the piston 166 and a 
secondary bore 172 siZed to receive a shaft 174 of the piston 
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166. The height H of the cylinder may be less than about 1.5 
inches in one embodiment, less than about 1.25 inches in 
another embodiment, or less than about one inch in still 
another embodiment. Such heights, Which are exemplary 
only, provide a relatively loW pro?le for the gripper assem 
bly that Will not occupy a large amount of space in the 
Wrapping machine. As Will be described beloW, the second 
ary bore 172 alloWs a rounded nose portion 176 of the piston 
shaft 174 to extend beyond an end 178 of the cylinder 164 
to actuate the associated loWer jaW element from an initial, 
non-gripping position toWard a gripping position. Other 
nose con?gurations are also contemplated, such as a squared 
end, pointed end, angled side surfaces or any combination of 
rounded, pointed and/or angled surfaces. 

[0022] Referring again to FIG. 4, the cylinder 164 extends 
outWardly from and is rigidly connected to the loWer surface 
152 of the upper jaW element 124 Within a recess 180 such 
that surface 152 forms a rear portion of the actuator 162 by 
sealing the end of the cylinder. As shoWn, cylinder 164 is 
connected to the upper jaW element 124 by one or more 
fasteners 165. Any other suitable attachment method can be 
used to rigidly connect the upper jaW element 124 and 
cylinder 164 including, for example, Welding. Inner surface 
182 of the cylinder 164, loWer surface 152 of the loWer jaW 
element 124 and a rear surface 184 of the base 170 of piston 
166 form a chamber 186 that can be pressuriZed (e.g., by 
pressuriZed ?uid such as air) to translate the piston 166 
Within the cylinder 164. The chamber 186 is in communi 
cation With a device (e.g., a compressor, pressurized vessel, 
etc.) suitable for pressuriZing chamber 186 (e.g., With a ?uid, 
such as air) via a passageWay 188 extending from the rear 
edge 138 and through the upper jaW member 124 (see also 
FIG. 3). A connector 190 communicates With the passage 
Way 188 and is con?gured to receive pneumatic tubing for 
supply and WithdraWal of the pressuriZed ?uid from the 
chamber 186. By forming the rear portion of the actuator 
162 using the loWer surface 152 of the upper jaW element 
124, volume occupied by the gripping assembly 110 Within 
the machine 100 can be minimiZed. To inhibit unintended 
pressure loss Within the chamber 186 during use, an o-ring 
192 having a triangular cross-section is disposed Within 
annular recess 194 and betWeen the inner surface 182 of the 
cylinder 164 and the piston 166 (FIG. 6). Other types of 
seals can be used such as o-rings having a round or square 
cross-section, or a ?exible membrane having one end that is 
?xed and one end that moves With the piston. 

[0023] As assembled, the primary bore 168 and secondary 
bore 172 of the cylinder 164 each have a central axis that 
extends along a line substantially perpendicular to surface 
152 forming an imaginary vertical actuation axis E (see also 
FIGS. 7 and 8) along Which shaft 174 can travel during use 
and that is spaced laterally from the associated pivot axis. 
This vertical arrangement along With the orientation of the 
associated loWer jaW element relative to the shaft 174 can 
alloW for the use of a relatively short stroke (e.g., in one 
embodiment at most about one inch While having a bore siZe 
large enough to provide a desirable clamping force (e.g., in 
one embodiment at least about 10 lbs., such as at least about 
13 lbs.) With the gripping assembly 110 in a gripping 
position. 

[0024] In some embodiments, nose portion 176 of the 
shaft 174 may be attached (e.g., by Welding, adhesives, etc.) 
to the associated loWer jaW element at the receiving portion 
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148 providing a push-pull arrangement Where the shaft 174 
can apply both a grasping force and a releasing force to the 
loWer jaW member. In other embodiments, nose portion 176 
of the shaft 174 merely contacts, but is not attached to the 
loWer jaW element at the receiving portion 148 providing a 
push arrangement Where the shaft 174 can apply a grasping 
force to the loWer jaW member. In either case, it may be 
desirable to apply a biasing force at the gripping portion 146, 
spaced from the associated pivot aXis to bias the loWer jaW 
element toWard its non-gripping position. This can be 
accomplished by a spring 196 (shoWn by dotted lines) and/or 
counterWeight, as eXamples. In cases Where a biasing force 
is applied, the actuator 162 can apply a grasping force 
sufficient to overcome the biasing force and also suf?cient to 
alloW the associated jaW elements to suf?ciently grip the 
sheet ?lm When the jaW elements are in the gripping 
position. 

[0025] Each actuator 162 can be actuated independently of 
the other actuators 162 to move the associated loWer jaW 
element independently of the other loWer jaW elements. 
Also, all of the actuators 162 or any combination of actua 
tors 162 can be actuated simultaneously to move associated 
loWer jaW members in unison. To exemplify loWer jaW 
element movement, referring to FIGS. 7 and 8, loWer jaW 
element 114 is shoWn in a non-gripping and gripping posi 
tion, respectively. Referring to FIG. 7, loWer jaW element 
114 is shoWn in its rest position, With the gripping portion 
146 spaced vertically from the upper jaW element 124. The 
piston 166 of the actuator 162 is biased adjacent loWer 
surface 152. In this position, an edge of Wrap ?lm (not 
shoWn) can be inserted betWeen the upper jaW element 124 
and loWer jaW element 114. Referring noW to FIG. 8, loWer 
jaW element 114 is shoWn in the gripping position With 
traction members 132 of upper jaW element 124 and loWer 
jaW element 114 in contact. The piston 166 of the actuator 
162 is translated along aXis E in the direction of arroW 198, 
applying a grasping force at the receiving portion 148 and 
rotating the loWer jaW element 114 about aXis B (e.g., to grip 
a sheet of Wrap ?lm) in the direction of arroW 200. 

[0026] Referring noW to FIG. 9, subassembly 210 
includes the gripper assembly 110 and a pair of rolls 120, 
122 of continuous ?lm 118. The rolls 120, 122 of ?lm 118 
are supported by support structure 212 positioned to alloW 
the ?lm 118 to be draWn into the Wrapping station 106. 
During use, gripper assembly 110 is manipulated to ?rst 
move in the direction of arroW 220 to a position to grasp the 
end of the ?lm. The gripper assembly then moves back in the 
direction of arroW 222 to draW the ?lm off the roll and into 
the Wrap station 106, Where a package is moved upWard into 
the ?lm and then Wrapping takes place. By Way of eXample, 
automated Wrapping is further described in US. Pat. No. 
6,658,820, the details of Which are incorporated herein by 
reference. The gripper assembly 110 is shoWn located at an 
intermediate position in the Wrap station in FIG. 9. 

[0027] A number of detailed embodiments have been 
described. Nevertheless, it Will be understood that various 
modi?cations may be made. For eXample, it is recogniZed 
that described ?lm support systems Would also have use in 
lidding-type packaging machines Where the ?lm is draWn 
out over a container and then sealed to the top of the 
container at a lidding station. Accordingly, other embodi 
ments are Within the scope of the folloWing claims. 
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What is claimed is: 
1. A packaging machine for use in packaging a product 

using rolled Wrap ?lm, the machine comprising: 

a packaging station Where ?lm is to be manipulated 
during a packaging operation; 

a support for holding rolled ?lm, the support located to 
permit ?lm to be draWn into the packaging station; 

a ?lm grip assembly for gripping at least one edge of ?lm 
during at least part of a packaging operation, the ?lm 
grip assembly including: 

a ?rst jaW element; 

a second jaW element mounted for movement betWeen 
a gripping position and a non-gripping position rela 
tive to the ?rst jaW element; and 

at least one pneumatic actuator positioned at least 
partially betWeen the ?rst jaW element and the sec 
ond jaW element for selectively moving the second 
jaW element. 

2. The machine of claim 1 Wherein the pneumatic actuator 
comprises a cylinder With an aXial length of less than about 
1.5 inches. 

3. The machine of claim 2 Wherein the cylinder is rigidly 
connected to the ?rst jaW element, and a piston is movably 
positioned Within the cylinder. 

4. The machine of claim 3 Wherein the axial length of the 
cylinder is less than about 1.0 inch. 

5. The machine of claim 3 Wherein the ?rst jaW element 
includes a recessed surface portion receiving an end of the 
cylinder. 

6. The machine of claim 2 Wherein an entirety of the 
cylinder is positioned betWeen the ?rst jaW element and the 
second jaW element. 

7. The machine of claim 1 Wherein the ?lm grip assembly 
further includes: 

a third jaW element and a fourth jaW element positioned 
at respective sides of the second jaW element, both the 
third jaW element and the fourth jaW element mounted 
for movement betWeen respective gripping and non 
gripping positions relative to the ?rst jaW element; and 

at least one pneumatic actuator positioned betWeen the 
?rst jaW element and the third jaW element for selec 
tively moving the third jaW element; 

at least one pneumatic actuator positioned betWeen the 
?rst jaW element and the fourth jaW element for selec 
tively moving the fourth jaW element; and 

the pneumatic actuator betWeen the ?rst jaW element and 
the second jaW element is controllable separately from 
both the pneumatic actuator betWeen the ?rst jaW 
element and the third jaW element and the pneumatic 
actuator betWeen the ?rst jaW element and the fourth 
jaW element. 

8. The machine of claim 1 Wherein the second jaW 
element is mounted for pivotal movement betWeen the 
gripping and non-gripping position, the pneumatic actuator 
contacts the second jaW element to one side of its pivot aXis. 

9. The machine of claim 1 Wherein the second jaW 
element is biased into the non-gripping position, and the 
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pneumatic actuator is operable in a push arrangement With 
the second jaW element and Works against the bias When 
actuated. 

10. The machine of claim 1 Wherein the pneumatic 
actuator is operable in a push-pull arrangement With the 
second jaW element. 

11. A package Wrapping machine for Wrapping packages 
using rolled Wrap ?lm, the machine comprising: 

a Wrap station Where Wrap ?lm is to be Wrapped around 
a product; 

a support for holding rolled Wrap ?lm, the support located 
to permit Wrap ?lm to be draWn into the Wrap station; 

a ?lm grip assembly for gripping at least one edge of Wrap 
?lm as it is draWn into the Wrap station, the ?lm grip 
assembly movable in a ?lm draW direction and includ 
ing: 

a ?rst jaW element; 

a second jaW element mounted for pivotal movement 
betWeen a gripping position and a non-gripping 
position relative to the ?rst jaW element, the second 
jaW element biased into the non-gripping position; 

and at least one pneumatic actuator positioned betWeen 
the ?rst jaW element and the second jaW element for 
selectively causing the second jaW element to pivot 
into the gripping position. 

12. The machine of claim 11 Wherein one of the ?rst jaW 
element and the second jaW element is an upper jaW element, 
the other of the ?rst jaW element and the second jaW element 
is a loWer jaW element, and the pneumatic actuator has an 
actuation aXis that is substantially vertical. 

13. The machine of claim 11 Wherein the pneumatic 
actuator comprises a cylinder arranged betWeen the ?rst jaW 
element and the second jaW element, a piston Within the 
cylinder and movable along an actuation aXis of the actuator, 
a sealing arrangement betWeen the piston and the cylinder, 
Wherein a high pressure side of the cylinder is positioned 
against a portion of the ?rst jaW element. 

14. The machine of claim 13 Wherein the piston includes 
a nose portion that eXtends through an opening in an 
actuation side of the cylinder for contacting the second jaW 
element. 

15. The machine of claim 13 Wherein the portion of the 
?rst jaW element is a recessed portion that receives an end 
of the cylinder. 

16. The machine of claim 13 Wherein the sealing arrange 
ment comprises at least one o-ring disposed betWeen the 
piston and the cylinder. 

Feb. 2, 2006 

17. The machine of claim 16 Wherein the o-ring has a 
triangular cross-section, With one corner in contact With an 
inner surface of the cylinder. 

18. The machine of claim 13 Wherein the sealing arrange 
ment comprises a ?exible membrane. 

19. The machine of claim 13 Wherein the cylinder has a 
length of less than about 1.0 inch. 

20. The machine of claim 13 Wherein the portion of the 
?rst jaW element includes an opening therein for receiving 
pressuriZed air to cause the piston to move aWay from the 
?rst jaW element. 

21. The machine of claim 11 Wherein the pneumatic 
actuator comprises a cylinder With an aXial length of less 
than about 1.5 inches. 

22. The machine of claim 21 Wherein an entirety of the 
cylinder is positioned betWeen the ?rst jaW element and the 
second jaW element and the cylinder is rigidly connected to 
the ?rst jaW element, a piston is movably positioned Within 
the cylinder. 

23. The machine of claim 11 Wherein a mount bracket is 
located betWeen the ?rst jaW element and the second jaW 
element, a pivot rod is supported by the mount bracket and 
de?nes a pivot aXis of the second jaW element. 

24. In a package Wrapping machine for Wrapping pack 
ages using rolled Wrap ?lm, a method for selectively grip 
ping rolled Wrap ?lm using a ?lm gripper including a ?rst 
jaW element and a second jaW element, the second jaW 
element movable betWeen a gripping position and a non 
gripping position relative to the ?rst jaW element, the 
method comprising: 

utiliZing a pneumatic actuator positioned betWeen the ?rst 
jaW element and the second jaW element to selectively 
control Whether the second jaW element is in the 
gripping position, including controlling delivery of 
pressuriZed ?uid to the pneumatic actuator. 

25. The method of claim 24 Wherein the second jaW 
element is biased into the non-gripping position and the 
pneumatic actuator Works against the bias. 

26. The method of claim 24 Wherein the second jaW 
element is mounted for a pivotal movement and the pneu 
matic actuator is positioned to one side of a pivot aXis of the 
second jaW element to effect pivoting of the second jaW 
element. 


