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ABSTRACT OF THE DISCLOSURE

A leading end of packaging materials placed in a retainer to hold the leading
end of the packaging material in the retainer. Packaging material is dispensed from
a packaging material dispenser, and relative rotation is provided between the
dispenser and a load to wrap packaging material around the load. The packaging
material is automatically released from the retainer in response to force applied by

packaging material wrapped around the load, or other unpowered actuation.
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METHOD AND APPARATUS FOR STRETCH WRAPPING A LOAD

BACKGROUND OF THE INVENTION

The invention relates to wrapping a load with packaging material. Loads have
been stretch wrapped with stretch wrap packaging material by dispensing the
packaging material, securing a leading end of the packaging material o the load or a
turntable clamp, and providing relative rotation between the load and a packaging
material dispenser. The relative rotation can be provided séveral different ways.
Either the load can be rotated on a turntable, or the dispenser can be rotated around
the stationary load. Stretch wrapping usually employs a web of stretch fiim as the
packaging material.

Semi-automatic stretch wrapping machinery requires the operator to attach a
leading end of the packaging material to the load. This is typically accomplished by
forming a rope in the leading end of the film and then inserting this end between the
layers of the load or tying the end of the packaging material to the edge of the
supporting wood paliet or any suitable cutcropping on the load. This attachment
must be relatively strong since it provides the resistance to pulling the film from the
film dispenser during the initiation of the relative rotation between the load and the
film dispenser. The attachment or tying of the film makes film removal more difficult
after the load has been shipped to its destination.

Automatic stretch wrapping machinery use film clamps that typically grip the
film web between two opposed surfaces and use electrical or pneumatic actuators to

open and close the clamps. When a turntable is used to rotate the load, it is
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necessary to establish a rotating journal for electrical or pneumatic connections.
Such connections add to space and cost requirements.

Hooks and wedge-type clamps have been attempted in the past but leave the
leading end of film tail unsecured by an overwrap of film. These tails are easily
snagged by fork trucks or other rack storage sysiems and can increase the risk of
damage to the film overwrap and its ability to contain the load.

In light of these drawbacks, there is a need for a method and apparatus for
wrapping a load with packaging material that operates as effectively as those

previously developed but which can be manufactured at a lower cost.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a method and apparatus for
wrapping a load with packaging materia! which provides advantages and obviates a
number of problems in earlier methods and apparatus for wrapping a load.

To achieve these and other advantages and in accordance with the purpose
of the invention, as embodied and broadiy described, the invention includes an
apparatus for wrapping a load of packaging material iﬁcluding a dispenser for
dispensing packaging material, means for providing relative rotation between the
dispenser and the load to wrap packaging material around the load, and a retainer
for holding a leading end of the packaging material while initially wrapping the load.

According to one aspect of the inventicn, the retainer automaticélly releases
the packaging material in response to unpowered actuation. According to another
aspect of the invention, the retainer automatically releases the packaging material in

response to force applied by packaging material wrapped around the load.
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According to another aspect of the invention, the retainer includes a gripper
for holding the packaging material between opposed surfaces and moves from a
radially cutward position to a radially inward position to release the packaging
material,

Additional features and advantages of the invention will be set forth in the
description which follows, and in part will be apparent from the description, or may
be learned by practice of the invention. The objects and other advantages of the
invention will be realized and attained by the method and apparatus particularly
pointed out in the written description and claims as well as the appended drawings.

I't.is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory and are intended to
provide further explanation of the invention as claimed. The accompanying
drawings are included to provide a further understanding of the invention and are
incorporated in and constitute a part of the specification, fllustrate an embodiment of
the invention, and together with the description serve to explain the principles of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a stretch wrap packaging machine according to
the teachings of the present invention.

Fig. 2 is a cross sectional view of a retainer used in the stretch wrapping
machine of Fig. 1.

Fig. 3 is a cross sectional view of the retainer of Fig. 2 shown in a different

position.



)
sre ve

Fig. 4 is a cross sectional view of the retainer of Fig. 2 in yet another position.

Fig. 5 is a perspective view in partial cross section of the retainer of Fig. 2.

Fig. 6 is a schematic top view of a portion of the stretch wrapping of Fig. 1.

Fig. 7 is a schematic side view of Fig. 76.

Fig. 8 is a schematic view of a second side of the arrangement of Fig. 6.

Fig. 9 is a detailed perspective view of a portion of the arrangement of Fig. 1
with the retainer in ancther position.

Fig. 9a is a side view of a portion of Fig. 9.

Fig. 10 is a perspective view of the arrangement of Fig. 9 with the retainer in
another postition with stretch wrap packaging material placed in the retainer.

Fig. 10a is a side view of a portion of the arangement of Fig. 10.

Fig. 11 is a perspective view of the arrangement of Fig. 9 during wrapping.

Fig. 12 is a perspective of the arrangement shown in Fig. 1 at a later point in
the wrapping cycle.

Fig. 13 is a perspective of the arrangement shown in Fig. 12 at a later point in
the wrapping cycle.

Fig. 14 is a perspective of the arrangement shown in Fig. 13 at a later point in
the wrapping cycle.

Fig. 15 is a perspective of the arrangement shown in Fig. 14 at a later point in

the wrapping cycle.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

According to the invention, an apparatus is provided for wrapping a load with
packaging material. As shown in Fig. 1, the apparatus for wrapping a load with
packaging material includes stretch wrapping apparatus 100.

According to the present invention, a dispenser is provided for dispensing and
stretching packaging material. As shown in Fig. 1, the dispenser includes stretch
wrap dispenser 102, including a mast 104, a roll carriage 106, and a belt and motor
drive 108 for vertically positioning roll dispenser 106 on mast 104 to spirally wrap the
load. Roll carriage 106 may include a frame 110, a film roll support 112 and a
variety of rollers 114, possibly including prestretch rollers, fo position, dispense, and
stretch a packaging material such a stretch wrap film 116 being dispensed from
stretch wrap film roll 118. Various other packaging materials such as netting,
strapping, banding, or tape can be used as well.

According to the present invention, the apparatus includes means for
providing relative rotation between the dispenser and the load to wrap packaging
material around the load. As shown in Fig. 1, the means for providing relative
rotation includes a motor driven turntable 120 mounted on base 122 to rotate load
124 of load units 126 about a vertical axis 128.

Alternatively, the means for providing relative rotation between the dispenser
and the Ioad‘may include an arrangement in which the film dispenser revolves
around the load, so that the dispenser may be carried by a ring or arm or other
arrangement. The relative rotation may occur about a vertical axis as shown for

pallet loads, or may occur around a horizontal axis for bundling operations.



According to one aspect of the invention, a retainer is provided for holding a
leading end of the packaging material while initially wrapping the load, and for
automatically releasing the packaging material in response to unpowered actuation.

As shown in Fig. 1, the retainer includes a gripper clamp 130, which is shown
in more detail by Figs. 2 through 5. Gripper clamp 130 can be seen to include an
elongated member such as tube 132 having a top plate 133 welded to one end of
tube 132 to form one jaw 134, and a rod 131 slidable within tube 132 and welded to
a second plate 135 to form a second jaw 136 such that jaws 134 and 136 have
opposing surfaces that can clamp packaging material between them and prevent
movemént of the packaging material relative to the jaws,

Tube 132 has a pivot 138 such as a pin or bolt, with a pivot axis 140,
permitting tube 132 to pivot relative to base 142 between the generally horizontat
pasition shown in Fig. 2, with jaws 134 and 138 in the open position, through an
intermediate position shown in Fig. 3, to the generally vertical position shown in Fig.
4, with the jaws 134 and 136 in a closed position.

Jaw 136 is moved between the open position of Fig. 2 and the closed position
of Fig. 4 by a linkage 144 that pivots about a pin 146 in base 142, and a pin 148 in
mounting plate 139, which is welded to rod 131 and jaw 136. Tube 132 includes a
first laterally extending slot 141 through which plate 135 extends and moves, and a
second laterally extending slot 143 through which mounting plate 139 extends and
moves.

Fig. 6 shows the top view of turntable 120 with the load 124 and retainer 130.
In this arrangement, turntable 120 rotates clockwise in the direction of the arrow and

is used to define a general coordinate system where radially outward, R, isina
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direction génerally radially outward from the center of relative rotation C, of turntable
120 and radially inward, R, is used to denote a direction generally radially inward
toward the center of rotation C..

As can be seen from the figures, the retainer 130 pivots from a radially
outward position fo a radially inward position to release the packaging material.

As shown in Fig. 8, the pivot axis 140 of the retainer 130 passes radially
inward of a paint where the load 124 is first contacted by the packaging material
116, namely the point defined by edge 124a of the load. This orientation is
preferable to prevent the packaging material 116 from pulling retainer 130 radially
inward and being inadvertently released from retainer 130 before packaging material
116 is wrapped around the foad. As shown in Fig. 6, itis currently most preferable
that the pivot axis 140 of the retainer 130 angles from a radial R, inward toward the
load where the load is first contécted by the packaging material, namely edge 124a.
It is further preferable for the angle to be at an angle A of approximately 70-80
degrees from a radial R,.

As shown in Fig. 7, itis preferable for desirable holding énd release
characteristics in this embodiment of the invention for the retainer 130 to angle
radially outward when holding the packaging material. It is currently most preferabie
for this arrangement for the retainer to angle radially outward at an angle R, of
approximately 10 to 17 degrees from a vertical line passing through pivot axis 140
when holding the packaging material. It is further preferable that the retainer angles
radially outward when releasing the packaging material, thereby releasing the

packaging material before the retainer angles radially inward.




As shown in Fig. 8, it is preferable for desirable holding and release
characteristics in this embadiment for the retainer 130 to angle laterally toward the
direction the packaging material 116 is wrapped around the load, in this figure, to the"
right. In this embodiment, it is preferable for the retainer to angle laterally at an
angle L of approximately 12 to 17 degrees from a vertical line passing through the
pivot axis 140.

While these specified orientations are currently preferable for the preferred
embodiment, other orientations may also be used.

Figs. 9 through 11 show load 126 on a wooden pallet 127 on top of turntable
120. In particular, Figs, 9 and 10 respectively show retainer 130 in a radiafly inward
open position ready for receiving a leading end of packaging material, and a radially
outward closed position. ‘

As shown in Fig. 9a, the leading end of the packaging material may be
manually placed in the retainer 130 at the beginning of a wrap cycle by placing it in
the loading area 150 radially inward of retainer 130 and pulling the packaging
material in the radially outward direction R, so that the packaging material slides
between guard 152 and retainer 130 until it is between jaws 134 and 136. By pulling
radially outward on both ends of a segment of packaging material, the packaging
material will pult retainer 130 from the radially inward and open position shown in
Fig. 9a to the radially outward and closed position shown in Fig. 10a thereby holding
the leading end of the packaging material securely in the retainer 130. Guard 152 is
a block that prevents the retainer from engaging an operator's fingers in the

horizontal position. The resulting clamped packaging material is shown in Fig. 10.




A guide 154 is stationed on turntable 120 for positicning the packaging
material above the pivot axis 140 of the retainer 130 when the load is being wrapped
with packaging material, thereby permitting the packaging mateﬁa! to apply its force
solely above the pivot axis 140 and thereby automatically release the packaging
material more easily than if the packaging material applied force both above and
below pivot axis 140. Fig. 11 shows how guide 154 includes a ramp 55 at an angle
G, preferably not exceeding about 40 degrees, that ramps packaging material 118
up above pivot axis 140 as the load is wrapped.

While it is currently preferable for the retainer to use a gripper for holding the
packag'ihg material with opposing surfaces, various other retainers may be used and
still be within the scope of the invention. For example, the retainer may include a
rod having a holding surface, such as a tacky, sticky, quilled, or fish scale surface.
The holding portion may be a longitudina! strip on one side of the rod, and the
packaging materiél may be released by rotating the rod as it is moved inward. A pull
off or push off device may be used to assist in releasing the film from the holding
surface cr other retainer.

In operation, the method and apparatus make the following steps as shown in
Figs. 1 and 12 through 15. To reach the starting position shown in Fig. 1, the load
124 is placed onto the turntable 120 by a roller conveyor or forklift truck, and a
leading end of the packaging materiat 116 is manually placed in the retainer 130 to
hold the leading end of the packaging material in the retainer 130, moving the
retainer 130 from a horizontal to a vertical pesition, as discussed previously.

As shown in Fig. 12, the motor-driven turntable 120 begins to rotate about

axis 128 in a clockwise direction as the retainer 130 holds the packaging materizl
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1186. Packaging material 116 is preferably oriented to pass through jaws of retainer
130 from right to Ieft and then around the left side and back of retainer 130 rather
than merely being clamped in retainer 130 and passing through the jaws of the
clamp from left to right. In addition, it is generally preferable to collapse the leading
end of the packaging material into a rope when manually placing it in the jaws of
retainer 130.

As turntable 120 rotates, packaging material dispenser 106 stretches and
dispenses packaging material 116 which first engages edge 124a of load 124 and
subsequently, in Fig. 13, engages the second edge 124b of load 124 while retainer
130 conﬁnues to hold the leading end of the packaging material 116. The packaging
material begins to expand further from its roped arrangement to a full-width web.
The wrapping then continues as the third side of the load 124 is wrapped and the
packaging material engages the third edge 124c¢ of load 124 while retainer 130 still
holds the leading end of the packaging material.

In Fig. 14, the packaging material has wrapped around the fourth edge 124d
of load 124 and retainer 130 and turntable 120 continue to rotate so that retainer
130 is overwrapped by packaging material 116. A resultant force is applied radially
inward to the retainer 130 by the packaging material 116 wrapped on the radially
outward side of retainer 130, urging the retainer 130 to move radially inward.

At some point, either with one wrap or with the cumulative force of more than
one wrap on the outside of the retainer, the retainer is forced to move and collapse
radially inward and automatically release the packaging material held in its jaws.

The overwrapped film captures the leading end of the film and holds it against the

10
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load. Fig. 15 shows the end result of the collapsed
retainer and released leading end of the film web.

While it is preferable to automatically release the
packaging material in response to force applied by
rackaging material wrapped around the load, it is also
within the cops of the invention to automatically release
the packaging material in reaponse to other unpowered
actuation. Such unpowered actuation invelves the absgence
of any electrical or pneumatic commection to the retainer
te actuate the retainer. It may include, for example, a
cam that engages and moves the retainer at a desirable
point for release during the rotation of the turntable or
dizpenser. It also may include, for example, a linkage
between the retainer and the load which moves the retainer
and releageg the film in regponse to moving or raising the
wrapped load from the wrapping area.

It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the invention. fThus, it is intended that the
present invention cover all modifications and variations of
this invention that c¢ome within the scope of the appended
claimz and their eguivalents,

In this specification, except where the context requires
otherwise, the words “comprise”, “comprises”, and
“comprising” mean “include”, ~includes”, and #including”,
respectively, ie when the invention is desecribed or defined
as comprising specified features, variocus embodiments of
the same invention may also include additional features.

\zelb_Eiles\heme$\LIColes\Reep\Speci\59463-38-apeci .doc 14/07/00
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An apparatus for wrapping a load with packaging
material comprising:

a dispenser for dispensing and stretching
packaging material;

neang for providing relative rotation between the
dispenger and the load to wrap stretched packaging material
around the load; and

a retainer for holding a leading end of the
packaging material while initially wrapping the load, and
for automatically releasing the packaging material in
response to force applied to a portion of the retainer by
rackaging material wrapped around the load.

2. The apparatus of claim 1, wherein the retainer
includes a gripper for holding the packaging material
between opposed surfaces.

3. The apparatus of claim 1 or claim 2, wherein the
means for providing relative rotation defines a relative
center of rotation and the retainer moves from a radially
cutward position to a radially inward position with respect
to the relative center of rotation to release the packaging
material.

4. The apparatus of claim 1 or claim 2, wherein the
retainer includee a pivot with a pivot axis. the means for
providing relative rotation defines a relative center of
rotation, and the retainer moves from a radially outward
position to a radially inward position about the pivot axis
with respect to the relative center of rotation to releage
the packaging material.

5. The apparatus of claim 4, wherein the pivot axis
of the retainer passes radially inward with respect to the
relative center of rotation of a point where the load is

\\me]bﬁfileu\homeS\uColen\Keep\Speci\59653»99>s'peci -dac 14407700
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first contacted by the packaging material.

6. The apparatug of claim 4, wherein the Pivot axis
of the retainer anglems, from a radial extending from the
relative center of rotation, inward toward the load where
the load ig first contacted by the packaging material.

7. The apparatus of claim 6, wherein the pivot axis
of the retainer angles from the radial approximately 70-80
degrees.

8. The apparatus of claim 1 or claim 2, wherein the

means for providing relative rotation defines a relative
center of rotation and the retainer angles radially outward
with respect to the relative center of rotation when
holding the packaging material.

9. The apparatusg of claim 8, wherein the retainer
angles radially outward approximately 10-17 degreas with
respect to the relative center of rotation from a vertical
line pagsing through a pivot axis of the retainer when
holding the packaging material.

10. The apparatus of claim 8, wherein the retainer
angles radially outwaxd with respect to the relative center
of rotation when releasing the packaging material.

11. The apparatus of claim 1 or claim 2, wherein the
means for providing relative rotation defines a relative
center of rotation and the retainer angles laterally with
regpect to the relative center of rotation from a vertical
line passing through a pivot axis of the retainer toward
the direction the packaging material is wrapped around the
load when heolding the packaging material,

12. The apparatus of claim 11, wherein the retainer
angles laterally approximately 12-17 degrees when holding

\melb_files\home$\LIColea\Keer\ Speci\5946) -3 -apeci .doc 14/07/00
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the packaging material.

13. The apparatus of claim 1 or claim 2, wherein the
means for providing relative rotation includes a rotatable
turntable for supporting the load and the retainer is
mounted on the rotatable turntable to rotate with the
turntable.

14. The apparatus of claim 1 or claim 2, wherein the
retainer includes an elongated member movable from a
generally horizontal position for receiving the packaging
material to a generally vertical positicn for holding the
packaging material,

15. The apparatus of claim 14, including a guard for
preventing the retainer from engaging an operator’s fingers
when the retainer is in the horizontal position.

16. The apparatus of claim 4, including a guide for
positioning the packaging material above the pivot axis of
the retainer when the load is being wrapped with the
packaging material.

17. The apparatus of claim 16, wherein the guide
includes a ramp for positioning the packaging material.

18. The apparatus of claim 17, wherein the ramp is
digposed at an angle not exceeding about 40 degrees.

19. A method for wrapping a load with packaging
material comprising:

placing a leading end of the packaging material
in a retainer to hold the leading end of the packaging
material in the retainer;

digpensing the packaging material from a
packaging material dispenser and providing relative
rotation between the dispenser and the load to wrap the

\\Im:lb_t:les\humes\mc::les\l(eep\s‘pect\594EJ-EE-Q-paci «doc 14/07/00
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packaging material around the load; and

automatically releasing the packaging material
from the retainer in response to force applied to a portion
of the retainer by the packaging material wrapped around
the load.

20. The method of claim 19, wherein the placing is
prerformed manually.

21, The method of claim 19 or claim 20, including
roping the leading end of the packaging material before the
placing.

22. The method of any one of the claims 19 to 21,
wherein the relative rotation defines a relative center of
rotation and including drawing the retainer radially
outward with respect to the relative center of rotation
during the placing.

23, An apparatus for wrapping a load with packaging
material substantially as herein degcribed with reference
to the accompanying drawings.

24. A method for wrapping a load with packaging
material substantially as herein described with reference
to the accompanying -drawings.

Dated this 14" day of July 2000
LANTECH, INC

By their Patent Attorneys
GRIFFITH HACK

Fellows Institute of Patent and
Trade Mark Attormeys of Australia

\\elb_tiles\nomes\Lacolea\Keep\Speci\59463-98-apeci .doc 14/07/00
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