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(57) Abstract

A cantilevered packaging material dis-
penser (10) has an arm (10) rotatable about a
generally horizontal axis (102) to wrap packag-
ing material around the top and bottom of the
load (16) in the wrapping area in a wrapping
area. The rotatable arm rotates about a can-
tilevered load support surface to wrap packag-
ing material around the top and bottom of the
load. The cantilevered load support surface in-
cludes a free end mounted and movable in the
wrapping area between a wrapping position and
a load transfer position.
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METHOD AND APPARATUS FOR STRETCH WRAPPING A LOAD
Technical Field

The invention relates to wrapping a load with packaging material, and.
more particularly, to stretch wrapping.
Background Art

Various packaging techniques have been used to build a load of unit
products and subsequently wrap them for transportation, storage,
containment and stabilization, protection and waterproofing. One system
uses stretch wrapping machines to stretch, dispense, and wrap stretch
packaging material around a load. Stretch wrapping can be performed as an
inline automated packaging technique which dispenses and wraps packaging
material in a stretched condition around a load on a paliet to cover and
contain the load. Pallet stretch wrapping, whether accomplished by turntable,
rotating arm, or rotating ring typically covers the four vertical sides of the load
with a stretchable film such as polyethylene film. In each of these
arrangements, relative rotation is provided between the load and a packaging
material dispenser to wrap packaging material about the sides of the load.

Wrapping packaging material about the sides of the load typically
unitizes and stabilizes the load. However, such side wrapping generally does
not cover the top of the load or secure the load to the pallet in a manner
which would promote increased stability. Because the structure of typical
stretch wrap apparatus, it is difficult to wrap packaging material about the top
and bottom of the load to secure the load to the pallet for stability. Previous
attempts to wrap packaging material about the top and bottom of a load
include holding a palletized load on the tines of a forklift truck, and placing the
load and tines supporting the load within a wrapping mechanism to be
wrapped. This method required the driver of the forklift truck to carefully
control the timing and position of the truck and the wrapping machinery
revolving around the load and tines of the forklift truck to wrap packaging

material about the top and bottom of the load to avoid undesirable
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interference between the truck, the load and the wrapping machinery during
wrapping.

Alternatively, the top and bottom of a load have been wrapped by
conveying a load through a wrapping ring on a conveying mechanism, such
that after wrapping, the load is "wrapped" to the conveyor, and the ‘conveyor
must move the load and the packaging material away from the wrapping
area. Such devices are expensive, requiring structure to keep the load and
the packaging material from being caught or torn, and arrangements to get
electrical power to the rotating portion of the ring for controlling the dispenser
mounted on the ring.

In light of these drawbacks, there is a need to wrap the top and bottom
of a load with packaging material in a simple, reliable, and inexpensive
manner.

Disclosure of the Invention

Accordingly, the present invention is directed to a method and
apparatus for wrapping a top and bottom of a load with packaging material
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 broadly described, one aspect of
the invention includes a method of wrapping packaging material around a
load in a wrapping area, including positioning a load on a cantilevered load
support surface having a free end in the wrapping area, rotating a
cantilevered packaging material dispenser on a rotatable arm about a
generally horizontal axis to wrap packaging material around the top and
bottom of the Ioad in the wrapping area when the cantilevered load surface is
in @ wrapping position, where the cantilevered load support surface and the
cantilevered packaging material dispenser are generally aligned and
intermeshed, moving the cantilevered load support surface to a load transfer
position, where the wrapped load may be removed from the free end of the

cantilevered load support surface in a generally horizontal direction without
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interfering with the cantilevered packaging material dispenser, removing the
wrapped load from the free end of the cantilevered load support surface in the
wrapping area, and transporting the wrapped load away from the cantilevered
load support surface and the wrapping area.

Another aspect of the present invention includes an apparatus for
wrapping packaging material around the load in a wrapping area, including a
cantilevered packaging material dispenser with a free end extending from an
arm rotatable about a generally horizontal axis to wrap packaging material
around the top and bottom of the load in the wrapping area, and a
cantilevered load support surface with a free end mounted and movable in
the wrapping area between a wrapping position, where the cantilevered ioad
support surface and the cantilevered packaging material dispenser are
generally aligned and intermeshed, and a load transfer position, where the
wrapped load may be removed from the free end of the load support surface
in a generally horizontal direction without interfering with the cantilevered
packaging material dispenser.

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.

It 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,
illustrate an embodiment of the invention, and together with the description

serve to explain the principles of the invention.
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Brief Description of the Drawings
Fig. 1 is a top view of an apparatus for wrapping a load according to a

first embodiment of the present invention;

Fig. 2 is a side view of the apparatus shown in Fig. 1;

Fig. 3 is a top view of an apparatus for wrapping a load according to a
second embodiment of the present invention;

Fig. 4 is a side view of the apparatus shown in Fig. 3;

Fig. 5 is a top view of an apparatus for wrapping a load according to a
third embodiment of the present invention:

Fig. 6 is also a top view of the apparatus shown in Fig. 5;

Fig. 7 is a side view of the apparatus of Fig. 2 in use: and

Fig. 8 is a perspective view of the apparatus of Fig. 4 in use.

Best Mode for Carrying Out the Invention

Examples of the following present preferred embodiments of the
present invention are illustrated in the accompanying drawings.

One aspect of the invention includes an apparatus provided for
wrapping a top and bottom of a load with packaging material. As embodied
and shown in Figs. 1-2, the apparatus for wrapping a load with packaging
material includes stretch wrapping apparatus 100.

The invention includes a cantilevered packaging material dispenser
with a free end extending from an arm rotatable about a generally horizontal
axis to wrap packaging material around the top and bottom of the load in the
wrapping area. As embodied and shown in Figs. 1 and 2, a cantilevered
packaging material dispenser 10 includes a dispenser support frame 18, a
rotatable arm 20 formed in the shape of an "L" and having a vertical leg 22
rotatably journalled in dispenser support frame 18 and a horizontal leg 23
having a free end 24, and a packaging material dispenser 12 supported on
rotatable arm 20 near free end 24. Packaging material dispenser 12 includes
a support for a roll of packaging material, such as stretch wrap, contained
within a roll carriage, and may also include a variety of rollers, optionally

including prestretch rollers for stretching the packaging material longitudinally
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and/or transversely, to position, dispense, and stretch the packaging material
as packaging material 14 is being dispensed from the roll of packaging
material. In this preferred embodiment, stretch wrap packaging material is
used, however, various other packaging materials such as netting, strapping,
banding, or tape can be used as well.

Packaging material dispenser 12 may be horizontally moveable and
motor driven on a horizontal leg 23 of the "L" of rotatable arm 20 to dispense
packaging material 14 spirally about load 16 as arm 20 rotates about load 16.
As shown in Figs. 1 and 2, dispenser 12 may be small in size relative to the
size of rotatable arm 20, and moveable horizontally along rotatable arm 20 to
dispense packaging material 14. Alternatively, dispenser 12 may have a
length similar to the size of leg 23 of rotatable arm 20, such that there is no
need for dispenser 12 to move along rotatable arm 20 while dispensing
packaging material 14. A sheet of packaging material 14 would be of such a
size that it would cover a side of load 16 during a single rotation of rotatable
arm 20 about load 16.

As shown in Figs. 1 and 2, a motor drive 28 is provided for providing
relative rotation around a generally horizontal axis 102 between the
packaging material dispenser 12 and the load 16 to wrap packaging material
14 about the top and bottom of load 16. Drive 28 rotates rotatable arm 20
and dispenser 12 about generally horizontal axis 102 to wrap packaging
material around the top and bottom of load 16.

According to the present invention, a cantilevered load support surface
with a free end is mounted and moveable in the wrapping area between a
wrapping position, where the cantilevered load support surface and the
cantilevered packaging material dispenser are generally aligned and
intermeshed, and a load transfer position, where the wrapped load may be
removed from the free end of the load support surface in a generally
horizontal direction without interfering with the cantilevered packaging

material dispenser.
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As embodied and shown in Figs. 1 and 2, cantilevered load support
surface 30 includes a free end 32 and a supported portion 34. Free end 32 of
cantilevered load support surface 30 is positionable to be generally aligned
and intermeshed with the free end 24 of cantilevered packaging material
dispenser 10. In this position, defined as a wrapping position, free end 24 of
cantilevered packaging material dispenser 10 is aligned so it extends
generally parallel to, rather than perpendicular to the cantilevered load
support surface 30.

Free end 32 of cantilevered load support surface 30 is intermeshed so
it extends within the cylinder of movement described by the rotatable
horizontal leg 23 and the free end 24 of cantilevered packaging material
dispenser 10, with the free end 32 of the cantilevered load support generally
facing toward dispenser support frame 18. In the wrapping position, wrapping
occurs as the free ends 24, 32 are aligned and intermeshed as rotatable arm
20 can rotate about generally horizontal axis 102 to revolve around free end
32 and adjacent to supported portion 34 of cantilevered load support surface
30 to wrap packaging material 14 around free end 32 and load 16.

Because the packaging material 14 is wrapped around load 16 and
free end 32, load 16 is banded to cantilevered load support surface 30 such
that supported portion 34 of cantilevered load support surface 30 prevents
passage of the packaging material and removal of the load from the
supported portion 34. Additionally, because load 16 is bound to cantilevered
load support surface 30 by packaging material 14, load 16 cannot be
removed vertically from load support surface 30. Wrapped load 16 is
removed from cantilevered load support surface 30 of free end 32 in a
horizontal direction, namely generally parallel with free end 32.

Free end 32 of cantilevered load support surface 30 may also be
positionable such that free end 32 does not face dispenser support frame 18
of cantilevered packaging material dispenser 10. For example, the free end
32 of the cantilevered support surface may face in the same direction as the

free end 24 of the cantilevered packaging material dispenser 10, such that
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the cantilevered load support surface 30 is generally aligned with the
horizontal portion of rotatable arm 20, as shown in Fig. 7. Alternatively, free
end 32 may not face dispenser support frame 18 of cantilevered packaging
material dispenser 10, and the free end 32 of the cantilevered support surface
may not face in the same direction as the free end 24 of the cantilevered
packaging material dispenser 10, such that the cantilevered load support
surface 30 is not aligned with the horizontal leg 23 of rotatable arm 20, but is
somewhat perpendicular to the horizontal leg 23 of rotatable arm 20. In these
positions, defined as the load transfer position, it is possible for load 16 to be
transferred in a horizontal direction between the free end 32 of load support
surface 30 and a load transporter without interfering with cantilevered
packaging material dispenser 10, and particularly not interfering with
dispenser support frame 18 of the cantilevered packaging material dispenser
10.

Free end 32 of cantilevered load support surface 30 is mounted and
moveable in the wrapping area B between the wrapping position and the load
transfer position. "Mounted and moveable within the wrapping area" defines
the cantilevered load support surface being located in the wrapping area
throughout the infeed, wrapping, and outfeed operations. The wrapping area
is defined as the area within the general vicinity of the wrapping, as opposed
to areas remote from where wrapping occurs, and has been depicted, for
example, in the figures as wrapping area B.

In a first embodiment, as shown in Figs. 1 and 2, cantilevered load
support surface 30 is mounted on a turntable 40 which is mounted in the
wrapping area B. Turntable 40 is rotatable to move free end 32 of
cantilevered load support surface 30 between the wrapping position and the
load transfer position. As shown in Fig. 2, free end 32 of cantilevered load
support 30 is in a wrapping position and faces dispenser support frame 18 for
wrapping load 16, and as shown in Fig. 7, free end 32 of cantilevered load

support 30 is in a load transfer position and faces away from dispenser
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support frame 18 so that load 16 can be removed in a generally horizontal
direction from the free end 32.

According to the present invention, a load transporter for transporting
and transferring the load from the cantilevered load support and the wrapping
area is provided. As embodied herein, the term "forklift truck" is intended to
include all such vehicles that pick up, support and transport the load, such as
a clamp truck, and including other vehicles generally referred to by other
names. Any such vehicle may include support tines, clamps, squeezer
clamps, or any other pull pack attachments or adder components for gripping
or picking up a load.

As embodied and shown in Figs. 1, 2 and 7, the load transporter may
include a forklift truck 50 having support tines 52. After the load is wrapped,
turntable 40 rotates to move free end 32 of cantilevered load support 30 to
the load transfer position. Forklift truck 50 moves into wrapping area B, and
using support tines 52 removes wrapped load 16 in a generally horizontal
direction from the free end 32 of cantilevered load support 30, and transports
the wrapped load out of the wrapping area B to a storage or shipping area.
As shown in Fig. 7, it is possible to align the support tines 52 of forklift truck
50 with a pallet 104 supporting load 16 to facilitate removing load 16 from free
end 32 of cantilevered load support surface 30. Because packaging material
14 is wrapped about load 16 and the cantilevered load support surface 30,
holes in pallet 104 supporting load 16 are accessible to support tines 52. In
this configuration, forklift truck 50 inserts tines 52 into holes in pallet 104 and
pulls load 16 off free end 32 of cantilevered load support surface 30, also
pulling packaging material 14 along with load 16 such that packaging material
14 wrapped about cantilever load support surface 30 slides off of free end 32
to snap into place underneath load 16 as it is removed from free end 32.

If load 16 is not on a pallet, other options may be more desirable to
remove load 16 from cantilevered load support surface 30. For example, a
pushing mechanism may be used to push load 16 off of free end 32 of

cantilevered load support surface 30 and onto the load transporter.
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Alternatively, cantilevered load support surface 30 may be moveable between
a load infeed conveyor and a load outfeed conveyor, such that free end 32
receives the load, moves into the wrapping position, and moves to the load
transfer position to allow load 16 to be transferred to a conveyor mechanism
which will convey both load 16 and packaging material 14, above and below
the conveyor, respectively.

Additionally, it is possible to use forklift truck 50 to transport load 16
into wrapping area B and transfer load 16 onto cantilevered load support
surface 30. Itis preferable but not necessary that a load be transferred onto
cantilevered load support surface 30 in a horizontal direction from the free
end 32 of cantilevered load support surface 30. It may be transferred onto
load support surface 30 from the supported portion 34, or from one of the
sides. In a less preferred embodiment, load 16 may be transferred onto
cantilevered load support surface 30 from a vertical direction.

According to one aspect of the present invention, apparatus 100 may
include means for providing relative rotation about a generally vertical axis
between a dispenser and the load to wrap packaging material around the
sides of the load. As embodied and shown in Figs. 1 and 2, turntable 40 is
rotatable about a generally vertical axis 108 to provide relative rotation
between load 16 and a packaging material dispenser.

As shown in Figs. 1 and 2, a second packaging material dispenser 60
may be provided. Packaging material dispenser 60 dispenses a sheet of
packaging material 62 in a web form. Packaging material dispenser 60
includes a roll of packaging material contained within a roll carriage 64 and
may also include a variety of rollers, optionally including prestretch rollers for
stretching the packaging material longitudinally and/or transversely, to
position, dispense, and stretch the packaging material 62 as packaging
material 62 is being dispensed from the roll of packaging material. Roll
carriage 64 of dispenser 60 is vertically moveable on mast 66 to dispense
packaging material 62 spirally about load 16 as turntable 40 rotates load 16.

Alternatively, a second packaging material dispenser mounted on a rotatable
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arm may be used. In a preferred embodiment, stretch wrap packaging
material is used, however various other packaging materials such as netting,
strapping, banding, or tape can be used as well.

Alternatively, the same packaging material dispenser may be used to
wrap packaging material around the top and bottom of the load as well as the
sides of the load. For example rotatable arm 20 might include an extendable
portion for extending vertically downward from rotatable arm 20 and upon
which dispenser 12 might move vertically along such an extensible portion to
dispense packaging material 14 spirally about load 16 as turntable 40 rotates
load 16.

According to the present invention, apparatus 100 preferably includes
a controller, such as a microprocessor, or an electromechanical or other
controller. The controller is preferably an integrated controller that controls
several of the various operations in the wrapping process such as the
movement of the cantilevered load support surface between the wrapping
position and the load transfer position, the rotation of the rotatable arm and
dispenser, the rotation of the turntable, or a combination of any or all of the
above. This is in contrast to using one controller to operation the wrapper
and another, separate controller such as a forklift truck, to control the
positions of the load during holding and positioning of the load during
wrapping.

According to another embodiment of the present invention shown in
Figs. 3 and 4, in which similar numerals designate similar components, an
apparatus for wrapping a top and bottom of a load with packaging material
includes apparatus 200. As shown in Figs. 3 and 4, packaging material
dispenser 212 is mounted on "L" shaped rotatable arm 220 which is
supported by dispenser support frame 218 and driven by drive 228.

As embodied in Figs. 3 and 4, cantilevered load support surface 230 is
mounted on a shuttle cart 240. Shuttle cart 240 is mounted on rails 242

within wrapping area B and translates on rails 242 to move free end 232 of



WO 99/55584 PCT/US99/08757

-11-

load support surface 230 between the wrapping position and the load transfer
position. ,

Thus, in the wrapping position, as in the first embodiment, free end
232 of cantilevered load support surface 230 is positionable to be generally
aligned and intermeshed with the free end 224 of cantilevered packaging
material dispenser 210. In this position, defined and shown in Fig.8as a
wrapping position, free end 224 of cantilevered packaging material dispenser
210 is aligned so it extends generally parallel to, rather than perpendicular to
the cantilevered load support surface 230.

Free end 232 of cantilevered load support surface 230 is intermeshed
so it extends within the cylinder of movement described by the rotatable
horizontal leg 223 and free end 224 of cantilevered packaging material
dispenser 210, with free end 232 generally facing toward dispenser support
frame 218. In the wrapping position, wrapping occurs as the free ends 224,
232 are aligned and intermeshed as rotatable arm 220 can rotate about
generally horizontal axis 202, to revolve around free end 232 and adjacent
supported portion 234 of cantilevered load support surface 230 to wrap
packaging material 214 around free end 232 and load 216.

Free end 232 of cantilevered load support surface 230 may also be
positionable such that free end 232 does not face dispenser support frame
218 of cantilevered packaging material dispenser 210. For example, the free
end 232 of the cantilevered support surface may still face in the same
direction as in the wrapping position, however it has been translated such that
the cantilevered load support surface 230 is no longer aligned with or
underneath the horizontal portion of rotatable arm 220, as shown in Fig. 8. In
this position, defined as the load transfer position LTP, it is possible for load
216 to be transferred in a horizontal direction between the free end 232 of
load support surface 230 and a load transporter without interfering with

dispenser support frame 218 of cantilevered packaging material dispenser
210.
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Free end 232 of cantilevered load support surface 230 is mounted and
moveable in the wrapping area B between the wrapping position and the load
transfer position. In the second embodiment, as shown in Figs. 3, 4, and 8,
cantilevered load support surface 230 is mounted on shuttle cart 240 which is
mounted on rails 242 within the wrapping area B. Shuttle cart 240 is
translatable along rails 242 to move free end 232 of cantilevered load support
surface 230 between the wrapping position WP and the load transfer position
LTP as seen in Fig. 8. As shown in Fig. 4, free end 232 of cantilevered load
support 230 faces dispenser support frame 218 for wrapping load 216, and as
shown in Fig. 8, free end 232 of cantilevered load support 230 does not face
dispenser support frame 218 so that load 216 can be removed in a generally
horizontal direction from the free end 232.

According to the present invention, a second wrapping mechanism for
wrapping the sides of the load may optionally be provided. In a first
embodiment, the second wrapping mechanism may be positioned near the
cantilevered packaging material dispenser 210, such that it is possible to
wrap packaging material around the sides of load 216 while the load is in the
wrapping position WP. Alternatively, the second wrapping mechanism may
be positioned within the wrapping area but distant from the cantilevered
packaging material dispenser, along rails 242 such that shuttle cart 240 can
move load 216 and cantilevered load support surface 230 to a second
wrapping position. The second wrapping position may be at the load transfer
position LTP or between the wrapping position WP and the load transfer
position LTP.

The second wrapping mechanism may include a second arm, rotatable
about a generally vertical axis supporting a second packaging material
dispenser moveable vertically along the second arm. As the second arm
rotates about load 216, the second packaging material dispenser moves

vertically along the arm to dispense packaging material about the sides of
load 216.
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The load transporter and controller can be similar to those described
with respect to Figs. 1,2, and 7.

According to another embodiment of the present invention shown in
Figs. 5 and 6, in which similar numerals designate similar components, an
apparatus for wrapping a top and bottom of a load with packaging material
includes apparatus 300. As shown in Figs. 5 and 6, packaging material
dispenser 312 is mounted on "L" shaped rotatable arm 320 which is
supported by dispenser support frame 318 and driven by drive 328.

In this embodiment, a plurality cantilevered load support surfaces
330a, 330b, 330c, 330d, each for supporting a separate load, are provided.
Cantilevered load support surfaces 330a, 330b, 330c, and 330d extend in
different directions from a central platform 340. Central platform 340 is
rotatable within wrapping area B to move free ends 332a, 332b, 332c, 332d
of cantilevered load support surfaces 330a, 330b, 330c, 330d, respectively,
between the wrapping position WP and the load transfer position LTP.

It is preferable that the cantilevered load support surfaces 330a 330b,
330c, 330d are spatially arranged such that when one of te cantilevered load
support surfaces 330a, 330b, 330c, 330d is in the load wrapping position, at
least one other of the cantilevered load support surfaces 330a, 330b, 330c,
330d is located in a load transfer position. That is, the plurality of
cantilevered load support surfaces 330a, 330b, 330c, 330d extend in different
directions from the central platform 340 which rotates within the wrapping
area to sequentially arrange each cantilevered load support surface 3303,
330b, 330c, 330d in the load wrapping position and the load transfer position.

In this embodiment, it is possible that two load transfer positions may
exist, an on-loading load transfer position for introducing an unwrapped load
to the wrapping area, and an unloading load transfer position for removing a
wrapped load from the wrapping area. It is preferable that each load transfer
position be located such that the load may be transferred in a horizontal
direction between the free end of a cantilevered load support surface 300a,

330b, 330c, 330d and a load transporter without interfering with dispenser
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support 318. However, it is not necessary that a load be transferred onto
cantilevered load support surface 330a, 330b, 330c, 330d in a horizontal
direction from the free end 332a, 332b, 332¢, 332d of cantilevered load
support surface 300a, 330b, 330c, 330d. In a less preferred embodiment,
load 316 may be transferred onto cantilevered load support surface 330a,
330b, 330c, 330d from a vertical direction.

Alternatively, the plurality of cantilevered load support surfaces 330a,
330b, 330c, 330d may not be supported by a rotatable platform. Instead, the
plurality of cantilevered load support surfaces 330a, 330b, 330c, 330d, each
for supporting a separate load, may be supported and extend in the same
direction from a common platform which is translatable within the wrapping
area to sequentially arrange each cantilevered load support surface in the
load wrapping position and the load transfer position.

According to the present invention, a second wrapping mechanism for
wrapping the sides of the load may optionally be provided. In a first
embodiment, the second wrapping mechanism may be positioned near the
cantilevered packaging material dispenser 310, such that it is possible to
wrap packaging material around the sides of load 316 while the load is in the
wrapping position Alternatively, the second wrapping mechanism may be
positioned within the wrapping area but distant from the cantilevered
packaging material dispenser, such that central platform 340 can move load
316 and the cantilevered load support surface 330a, 330b, 330c, 330d
supporting load 316 to a second wrapping position. The second wrapping
position may be at the load transfer position or between the wrapping position
and the load transfer position.

The second wrapping mechanism may include a second arm, rotatable
about a generally vertical axis and supporting a second packaging material
dispenser moveable vertically along the second arm. As the second arm
rotates about load 316, the second packaging material dispenser moves
vertically along the arm to dispense packaging material about the sides of
load 316.
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The load transporter and controller can be similar to those described
with respect to Figs. 1, 2, and 7.

A method for wrapping a load according to the present invention is
shown in Figs. 1, 2, and 7. As shown and according to a preferred
embodiment of the present invention, a load 16 is transported by a forklift 50
into a wrapping area B and is then transferred to a cantilevered load support
surface 30 mounted in the wrapping area, the wrapping area B having a
cantilevered packaging material dispenser 10 including a dispenser 12, a
rotatable arm 20 having a free end 24 and supporting dispenser 12, and a
dispenser support frame 18.

Once load 16 is positioned on cantilevered load support surface 30, a
free end 32 of cantilevered load support surface 30 is moved into a wrapping
position, where free end 32 of cantilevered load support surface 30 is
positioned such that it faces generally toward dispenser support frame 18 and
is generally aligned with the horizontal portion of rotatable arm 20, while the
free end 24 of rotatable arm 20 faces generally away from dispenser support
frame 18. Free end 32 of cantilevered load support surface 30 is moved into
the wrapping position by rotation of turntable 40 on which it is mounted.

A leading end portion of a sheet of packaging material 14 is attached
to the load, or the load support surface, and motor driven "L-shaped"
rotatable arm 20 begins to rotate dispenser 12 in a circle about a horizontal
axis 102 and about load 16 sitting on cantilevered load support surface 30.
As rotatable arm 20 rotates, dispenser 12 moves horizontally along rotatable
arm 20 and dispenses packaging material 14 around the top, and as arm 20
passes below free end 32 of cantilevered load support surface 30, the bottom
of load 16.

Once packaging material 14 has been wrapped around the top and
bottom of load 16, the packaging material 14 is severed, and optionally may
be smoothed onto load 16 in a conventional way. At this time, it is possible to
wrap the sides of the load if so desired. Relative rotation is provided about a

generally vertical axis 108 between load 16 and a second packaging material
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dispenser 60 mounted and vertically moveable on mast 66. In the preferred
embodiment, turntable 40 rotates about vertical axis 108 to rotate load 16 and
wrap packaging material 62 about the sides of load 16. In an alternative, less
preferred embodiment, dispenser 12 is manipulated to extend downwardly
from rotatable arm 20, and turntable 40 rotates to provide relative rotation
between dispenser 12 and load 16 to wrap packaging material around the
sides of the load. Alternatively, it is possible to perform wrapping the sides of
the load after the free end 32 has been moved to the load transfer position.

After the sides of load 16 have been wrapped, turntable 40 rotates to
move the free end 32 of cantilevered load support surface 30 to a load
transfer position, where free end 32 of cantilevered load support surface 30 is
positioned such that it generally does not face toward dispenser support 18.
It may face in the same direction as free end 24 of cantilevered packaging
material dispenser 12 and be aligned with the horizontal portion of rotatable
arm 20, or alternatively, free end 32 may not face in the same direction as
free end 24 of cantilevered packaging material dispenser 12 and the
cantilevered load support surface 30 may be somewhat askew of or
perpendicular to the horizontal portion of rotatable arm 20. In either instance,
the free end 32 is positioned such that access to it is not longer blocked by
dispenser support frame 18 of the cantilevered packaging dispenser. If the
sides of the load have not been previously wrapped, it is possible to do so at
this point.

Once free end 32 is positioned in the load transfer position, the
wrapped load 16 is removed in a generally horizontal direction from free end
32 of cantilevered load support surface 30. As shown in Fig. 7, forklift truck
50 faces and aligns support tines 62 with free end 32 of cantilevered load
support surface 30 to remove the load from the free end 32 of cantilevered
load support surface 30. Tines 52 are placed into holes of pallet 104 to pick
up and remove load 16 from the free end 32. As load 16 is removed,
packaging material 14 wrapped around cantilevered load support surface 30

slides off of free end 32 and snaps into place about load 16. Once the load is
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removed, forklift truck 50 transports wrapped load 16 away from the
cantilevered load support surface 30 and the wrapping area B.

As can be seen, with this embodiment, a simple inexpensive turntable
that merely moves rotationally about a vertical axis may be used to position
the load, and it also may be used to wrap the load sides. All of the functions
can be controlled with a typical programmed microprocessor or other
controller devices such as those conventionally used with stretch wrapping
apparatus.

In the second embodiment of the present invention, as shown in Figs.
3,4, and 8, a load 216 is transported by a forklift 250 into a wrapping area B
and is then transferred to a cantilevered load support surface 230 mounted
on a shuttle cart 240 mounted, for example, on rails 242 in the wrapping area,
the wrapping area B having a cantilevered packaging material dispenser 210
including a dispenser 212, a rotatable arm 220 having a free end 224 and
supporting dispenser 212, and a dispenser support 218.

Once load 216 is positioned on cantilevered load support surface 230,
a free end 232 of cantilevered load support surface 230 is moved into the
wrapping position, as discussed with respect to the first embodiment, by
translation of shuttie cart 240 on rails 242 within the wrapping area B.

A leading end portion of a sheet of packaging material 214 is attached
to the load, or the load support surface, and motor driven "L-shaped"
rotatable arm 220 begins to rotate dispenser 212 in a circle about a horizontal
axis 202 and about load 216 sitting on cantilevered load support surface 230.
As rotatable arm 220 rotates, dispenser 212 moves horizontally along
rotatable arm 220 and dispenses packaging material 214 around the top, and
as arm 220 passes below free end 232 of cantilevered load support surface
230, the bottom of load 216.

Once the top and bottom of load 216 is wrapped, the packaging
material is severed, and optionally may be smoothed onto the load. At this

time the sides of the load may be wrapped if desired.
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A second wrapping mechanism including a second arm having a
second packaging material dispenser rotatable about a vertical axis is
actuated, and the second packaging material dispenser moves vertically
along the second arm as it rotates about the load 216 to dispense packaging
material about the sides of the load 216. Alternatively, the wrapping of the
sides of the load 216 may be performed after the free end 232 of the
cantilevered load support surface 230 is moved to the load transfer position.

After the sides of load 216 have been wrapped, if so desired shuttle
cart 240 translates along rails 242 to move the free end 232 of cantilevered
load support surface 230 to a load transfer position, where free end 232 of
cantilevered load support surface 230 is positioned such that it generally does
not face toward dispenser support 218, and that access to it is no longer
blocked by dispenser support frame 218.

If the sides of the load 16 have not been wrapped, it is possible for
shuttle cart 240 to translate along rails 242 to move free end 232 and load
216 to a second wrapping mechanism. The second wrapping mechanism
provides relative rotation about a vertical axis between load 216 and a
second packaging material dispenser to rotate the second packaging material
dispenser around load 216 and wrap packaging material around the sides of
load 216.

Once free end 232 is positioned in the load transfer position, and after
the sides of the load have been wrapped if so desired, the wrapped load 216
is removed in a generally horizontal direction from free end 232 of
cantilevered load support surface 230. As shown in Fig. 8, forklift truck 250
faces and aligns support tines 252 with free end 232 of cantilevered load
support surface 230 and holes of pallet 204 to remove the load and the
packaging material 214 from the free end 232 of cantilevered load support
surface 230. Once the load is removed, forklift truck 250 transports wrapped
load 216 away from the cantilevered load support surface 230 and the
wrapping area B.
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Alternatively, and as discussed in the third embodiment of the present
invention and as shown in Figs. 5 and 6, a load 316 is transported by a forklift
350 into a wrapping area B and is then transferred to one of a plurality of
cantilevered load support surface 330a, 330b, 330c, 330d, each for
supporting a separate load, and extending in different directions from a
central platform 340 mounted in the wrapping area, the wrapping area B
having a cantilevered packaging material dispenser 310 including a dispenser
312, a rotatable arm 320 having a free end 324 and supporting dispenser
312, and a dispenser support 318.

Once load 316 is positioned on a cantilevered load support surface
330a, 330b, 330c, 330d, a free end 332a, 332b, 332¢, 332d of cantilevered
load support surface 330a, 330b, 330c, 330d, bearing load 316 is moved into
a wrapping position by rotation of central platform 340 on which it is mounted.
Alternatively, central platform 340 may not be rotatable, but rather mounted
translatable within the wrapping area, sch as on a shuttle cart, and all of the
cantilevered load support surfaces 330a, 330b, 330c, 330d may extend in the
same direction from platform 340. In this instance, central platform 340
translates to move the loaded free end 332a, 332b, 332c, 332d of
cantilevered load support surface 330a, 330b, 330c, 330d into the wrapping
position.

Once load 316 and free end 332a, 332b, 332c¢, 332d of cantilevered
load support surface 330a, 330b, 330c, 330d are positioned in the wrapping
position, a new load 316' may be transported by a forklift 350 in wrapping
area B and then transferred to another one of the plurality of cantilevered load
support surface 330a, 330b, 330c, 330d in the wrapping area.

A leading end portion of a sheet of packaging material 314 is attached
to the load, or the load support surface, and motor driven "L-shaped"
rotatable arm 320 begins to rotate dispenser 312 in a circle about a horizontal
axis 302 and about load 316 sitting on cantilevered load support surface
330a, 330b, 330c, 330d. As rotatable arm 320 rotates, dispenser 312 moves

horizontally along rotatable arm 320 and dispenses packaging material 314
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around the top, and as arm 320 passes below free end 332a, 332b, 332c,
332d of cantilevered load support surface 330a, 330b, 330c, 330d, the
bottom of load 316.

Once the top and bottom of load 316 is wrapped, the packaging
material is severed, and optionally may be smoothed onto the load 316. At
this time, the sides of the load may be wrapped if desired.

A second wrapping mechanism including a second arm having a
second packaging material dispenser rotatable about a vertical axis is
actuated, and the second packaging material dispenser moves vertically
along the second arm as it rotates about the load 316 to dispense packaging
material about the sides of the load 316. Alternatively, the wrapping of the
sides of the load 316 may be performed after the free end 332a, 332b, 332c,
332d of the cantilevered load support surface 330a, 330b, 330c, 330d
supporting load 316 is moved to the load transfer position.

After the sides of load 316 have been wrapped, if so desired, central
platform 340 rotates to move the free end 332a, 332b, 332c, 332d of
cantilevered load support surface 330a, 330b, 330c, 330d holding wrapped
load 316 to a load transfer position, where free end 3323, 332b, 332c, 332d
of cantilevered load support surface 330a, 330b, 330c¢, 330d holding wrapped
load 316 is positioned such that it generally does not face toward dispenser
support 318, and that access to it is no longer blocked by dispenser support
318. Atthe same time, the free end 332a, 332b, 332c¢, 332d of cantilevered
load support surface 330a, 330b, 330c, 330d holding load 316' is moved into
the wrapping position for wrapping, and a new load 316" may be transported
by a forklift 350 into a wrapping area B and then transferred to another
unoccupied one of the plurality of cantilevered load support surface 3303,
330D, 330c, 330d in the wrapping area.

If the sides of the load 316 have not been wrapped, it is possible for
central platform 340 to rotate to move free end 332a, 332b, 332c, 332d of
cantilevered load support surface 330a, 330b, 330c, 330d holding load 316 to

a second wrapping mechanism. The second wrapping mechanism provides
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relative rotation about a vertical axis between load 316 and a second
packaging material dispenser to rotate the second packaging material
dispenser around load 316 and wrap packaging material around the side of
load 316.

Once free end 332a, 332b, 332c¢, 332d of cantilevered load support
surface 330a, 330b, 330c, 330d is positioned in the load transfer position, the
wrapped load 316 is removed in a generally horizontal direction from free end
332a, 332D, 332c¢, 332d of cantilevered load support surface 330a, 330b,
330c, 330d. As shown in Fig. 6, forklift truck 350 faces and aligns support
tines 352 with free end 332a, 332b, 332¢, 332d of cantilevered load support
surface 330a, 330b, 330c, 330d holding wrapped load 316 to remove
wrapped load 316 from the free end 332a, 332b, 332¢, 332d of cantilevered
load support surface 330a, 330b, 330c, 330d. Once the load is removed,
forklift truck 350 transports wrapped load 316 away from the cantilevered load
support surface 330a, 330b, 330c, 330d and the wrapping area B.

If platform 340 is not a central rotatable platform, but rather is a
common platform having cantilevered load support surfaces 330a, 330D,
330c, 330d with free ends 332a, 332b, 332c¢, 332d of cantilevered load
support surfaces 330a, 330b, 330c, 330d extending in the same direction
from a side of common platform 340, the method used is essentially the
same. The difference is the type of motion between on-loading wrapping,
and off-loading positions would be translation, as discussed with respect to
the second embodiment, as opposed to the rotation discussed here.

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. Thus, it is intended that the present
invention cover all modifications and variations of this invention that come

within the scope of the appended claims and their equivalents.
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Claims

1. A method of wrapping packaging material around a load in a

wrapping area, comprising:

positioning a load on a cantilevered load support surface having
a free end in the wrapping area;

rotating a cantilevered packaging material dispenser on a
rotatable arm about a generally horizontal axis to wrap packaging material
around the top and bottom of the load in the wrapping area when the
cantilevered load surface is in a wrapping position, where the cantilevered
load support surface and the cantilevered packaging material dispenser are
generally aligned and intermeshed;

moving the cantilevered load support surface to a load transfer
position, where the wrapped load may be removed from the free end of the
cantilevered load support surface in a generally horizontal direction without
interfering with the cantilevered packaging material dispenser;

removing the wrapped load from the free end of the cantilevered
load support surface in the wrapping area; and

transporting the wrapped load away from the cantilevered load
support surface and the wrapping area.

2. The method of claim 1 including using a forklift truck to remove
the wrapped load from the cantilevered load support surface in the wrapping
area and transport the wrapped load away from the cantilevered load support
surface and the wrapping area.

3. The method of claim 1, including transporting a load to the
cantilevered load support surface in the wrapping area with a forklift truck,
and using a forklift truck to remove the wrapped load from the cantilevered
load support surface in the wrapping area and transport the wrapped load
away from the cantilevered load support surface and the wrapping area.

4, The method of claim 1, including using a forklift truck to remove
the wrapped load from the cantilevered load support surface and the

wrapping area and transport the wrapped load away from the cantilevered
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load support surface and the wrapping area, wherein the removing includes
facing and aligning the free end of the load support surface with the tines of
the forklift to transfer the load from the free end of the load support surface to
the forklift.

5. The method of claim 1 wherein the cantilevered load support
surface is mounted on a turntable, and including using a forklift truck to
remove the wrapped load from the cantilevered load support surface and the
wrapping area and transport the wrapped load away from the cantilevered
load support surface and the wrapping area, wherein the removing includes
facing and aligning the free end of the load support surface with the tines of
the forklift to transfer the load from the free end of the load support surface to
the forklift.

6. The method of claim 1, including transporting and transferring a
load to the cantilevered load support surface in the wrapping area with a
forklift truck, and using a forklift truck to remove the wrapped load from the
cantilevered load support surface in the wrapping area and transport the
wrapped load away from the cantilevered load support surface and the
wrapping area, wherein the transferring and removing includes facing and
aligning the free end of the load support surface with the tines of the forklift to
transfer the load between the free end of the load support surface and the
forklift.

7. The method of claim 1, wherein the cantilevered load support
surface is mounted on a turntable in the wrapping area, and the moving step
includes rotating the turntabie.

8. The method of claim 1, wherein the cantilevered load support
surface is mounted on a shuttle cart in the wrapping area, and the moving
step includes translating the shuttle cart.

9. The method of claim 1, wherein the cantilevered load support
surface includes a plurality of commonly supported cantilevered load support
surfaces, each for supporting a separate load, and the moving includes

moving the commonly supported cantilevered load support surfaces to
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sequentially arrange each cantilevered load support surface in the load
wrapping position and the load transfer position.

10.  The method of claim 1, wherein the cantilevered load support
surface includes a plurality of commonly supported cantilevered load support
surfaces, each for supporting a separate load, and the moving includes
rotating the commonly supported cantilevered load support surfaces to
sequentially arrange each cantilevered load support surface in the load
wrapping position and the load transfer position.

11.  The method of claim 1, wherein the cantilevered load support
surface includes a plurality of commonly supported cantilevered load support
surfaces, each for supporting a separate load, and the moving includes
rotating the commonly supported cantilevered load support surfaces to
sequentially arrange each cantilevered load support surface in the load
wrapping position and the load transfer position, and including transferring a
load on one cantilevered load support surface while another load is being
wrapped on another cantilevered load support surface.

12. The method of claim 1, including controlling the moving and
rotating with an integrated controller.

13.  The method of claim 1, further including providing relative
rotation about a generally vertical axis between a packaging material
dispenser and the load to wrap packaging material around the sides of the
load.

14.  The method of claim 1, wherein the cantilevered load support
surface is mounted on a turntable, and further including rotating the turntable
about a generally vertical axis to wrap packaging material from a packaging
material dispenser around the sides of the load.

15. The method of claim 1, further including providing relative
rotation about a generally vertical axis between a second packaging material

dispenser and the load to wrap packaging material about the sides of the
load.
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16.  The method of claim 1, including providing relative rotation
about a generally vertical axis between a packaging material dispenser and
the load to wrap packaging material around the sides of the load, and
controlling the moving, rotating, and providing relative rotation with an
integrated controller.

17. The method of claim 1, wherein the dispenser is a stretch wrap
packaging material dispenser.

18.  The method of claim 1, wherein the cantilevered load support
surface is only movable rotationally about a generally vertical axis.

19.  An apparatus for wrapping packaging material around the load
in a wrapping area, comprising:

a cantilevered packaging material dispenser with a free end
extending from an arm rotatable about a generally horizontal axis to wrap
packaging material around the top and bottom of the load in the wrapping
area; and

a cantilevered load support surface with a free end mounted
and movable in the wrapping area between a wrapping position, where the
cantilevered load support surface and the cantilevered packaging material
dispenser are generally aligned and intermeshed, and a load transfer
position, where the wrapped load may be removed from the free end of the
load support surface in a generally horizontal direction without interfering with
the cantilevered packaging material dispenser.

20.  The apparatus of claim 19, wherein the wrapped load may be
transferred from the free end of the load support surface in a generally
horizontal direction onto a forklift truck without interfering with the cantilevered
packaging material dispenser in the load transfer position.

21.  The apparatus of claim 19, wherein the cantilevered load
support surface is mounted on a turntable in the wrapping area and the
rotatable to move a load support surface between the wrapping position and
the load transfer position.
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22.  The apparatus of claim 19, wherein the cantilevered load
support surface is mounted on a shuttle cart in the wrapping area and
transiatable to move the load support surface between the wrapping position
and the load transfer position.

23.  The apparatus of claim 19, wherein the cantilevered load
support surface includes a plurality of commonly supported cantilevered load
support surfaces, each for supporting a separate load and spaced such that
one of the load support surfaces may be in the wrapping position when
another of the load support surfaces is in the load transfer position.

24.  The apparatus of claim 19, wherein the cantilevered load
support surface includes a plurality of commonly supported and rotatable
cantilevered load support surfaces, each for supporting a separate load and
each facing in different directions and spaced such that one of the load
support surfaces may be in the wrapping position when another of the load
support surface is in the load transfer position.

25.  The apparatus of claim 19, including an integrated controller for
controlling the movement of the cantilevered load support surface between
the wrapping position and the load transfer position and for controlling the
rotation of the dispenser.

26.  The apparatus of claim 19, including a forklift with support tines
for transferring and transporting the wrapped load from the cantilevered load
support surface and the wrapping area.

27.  The apparatus of claim 19, including an integrated controller for
controliing the movement of the cantilevered load support surface between
the wrapping position and the load transfer position, and for controlling the
rotation of the dispenser.

28.  The apparatus of claim 19, including means for providing
relative rotation about a generally vertical axis between a dispenser and the
load to wrap packaging material around the sides of the load.

29.  The apparatus of claim 19, wherein the cantilevered load

support surface is mounted on a turntable which provides rotation about a
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generally vertical axis to wrap packaging material around the sides of the
load. ‘

30.  The apparatus of claim 19, further including a second packaging
material dispenser and means for providing relative rotation between the
second dispenser and the load to wrap packaging material around the sides
of the load.

31.  The apparatus of claim 18, wherein the cantilevered load
support surface is mounted on a turntable which provides relative rotation
about a generally vertical axis between a second packaging material
dispenser and the load to wrap packaging material around the sides of the
load.

32.  The apparatus of claim 19, including means for providing
relative rotation about a generally vertical axis between a dispenser and the
load to wrap packaging material around the sides of the load, and an
integrated controller for controlling movement of the load support, rotatable
arm, and the means for providing relative rotation.

33.  The apparatus of claim 19, wherein the dispenser is a stretch
wrap packaging material dispenser.

34. The apparatus of claim 19, wherein the cantilevered load

support surface is only movable rotationally about a generally vertical axis.
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