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[57] ABSTRACT

A unitized, palletless plurality of articles grouped and
arranged in transportable or storable units. A first
layer of articles is built atop a strip of heat-shrinkable
thermoplastic material. Subsequent layers, all of an
equal circumference and of greater circumference
than the first layer, are built atop the first layer. At
least two free ends of the bottommost strip are tucked
beneath one of the subsequent layers. When the layers
have reached the desired height, a heat-shrinkable
thermoplastic material, preferably in the form of a
bag, is placed around the entire load. The load, so en-
closed, is exposed to heat to cause the material to
shrink, also causing.the bottom strip. to fuse into the
overall wrapping. The result is a tightly confined unit-
ized and stabilized load suitable for storage or ship-
ment. The load may be lifted and transported by a
fork lift at the ledge defined by the overhang of all of
the upper layers over the first layer.

12 Claims, 6 Drawing Figures
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UNITIZED PALLETLESS LOAD

BACKGROUND OF THE INVENTION

The use of heat-shrinkable plastic films such as poly-
_ethylene and polyvinyl chloride to stabilize and protect
loads of articles, particularly stacks of boxes, has be-
come an important method of material handling. Such
stacks of articles are commonly referred to in the in-
dustry as unit loads. To date, unit loads, which have
been shrink-wrapped (the term applied to loads which
have been covered with the heat-shrinkable plastic
films mentioned), have been built on pallets. Palletless
loads, such as the well-known slip sheet loads, have not
been shrink-wrapped because of the problems involved
in handling such loads when encased in plastic film.
However, it is often desirableto avoid the use of pallets
but still retain the advantages of shrink-wrapped unit
loads, such as better load stability, product protection
and lower cost of stabilizing materials. That is, in some
cases, loads are shipped great distances, making return
freight costs for pallets prohibitive. Often, customers
do not wish to have pallets in their plants, while the
shipper desires to have the ease of handling and econo-
mies of unit loads inhis plant. Finally, there is fre-
quently an unexplained and nearly uncontrollable
*“shrinkage” in the quantity of pallets returned, thus
causing the shipper losses in the cost of replacing pal-
lets thus lost. The present invention presents a unitized
load and a method for making the same which will give
a stable, palletless unit load that may be handled in
much the same manner as a load built on a pallet, but,
since the load is palletless, without the problems attrib-
uted to shipping unit loads with pallets. ‘

SUMMARY OF THE INVENTION

This invention relates generally to shrink-wrapping
unit loads. More specifically, this invention relates to a
palletless, shrink-wrapped; unit load and the method
for making said load.

In practicing the invention, at least one strip of a
thermoplastic material is laid on a suitable base. On this

- strip Is built a first layer of articles to be unitized, most
commonly, multiple individual boxes or cartons. A sec-
ond layer is then built atop the first layer, the second
layer having a slightly larger perimeter than the first
layer. The difference in perimeter is equally distributed
(although, if the size of the layers, so dictate, the over-
hang may be distributed over only two opposite sides
of the first layer), the second layer thus overhanging
the first layer on all four sides. Subsequent layers, of
the same circumference, are then built atop the second
layer until the load is of the desired height. The strip of
heat-shrinkable material upon which the first layer was
built will be raised vertically and laid horizontally
across the top of one of the layers built on top of the
first layer. The subsequent layers will then tend to- se-
cure the strip in position. After the load has been built
to the desired height, the entire load is covered with a
heat-shrinkable thermoplastic material. This step is ac-
complished most easily if the heat-shrinkable material
is in the form of a bag, although sheets of material
could be used. As a final step, the entire load is sub-
jected to heat sufficient to cause the overall thermo-
plastic wrap to shrink and also cause the lower strip to
both shrink-and fuse into the overall wrap. The result
is a very stable unitized load which does not require a
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pallet for handling. The load may be picked up by in-
serting the forks of a fork lift truck under the ledge de-
fined by the overhang of the upper layers over the first
layer. The load may be handled in this manner for both
storage and shipment.

IN THE DRAWINGS

FIG. 1 is a perspective view illustrating the first step
of placing lower load strips to begin the building pro-
cess;

FIG. 2 is a perspective view, similar to FIG. 1, illus-
trating the building to a height of two layers;

FIG. 3 is a perspective view showing a stabilizing strip
or shelf in place on the load;

FIG. 4 is a perspective view of the completed load be-
fore the overall plastic wrap is applied;

FIG. 5 illustrates the method of handling the com-
pleted load after the shrinking process; and

FIG. 6 is a perspective view showing the completed
load of the invention in the form it assumes for storage
or shipment.

DETAILED DESCRIPTION OF THE DRAWINGS

It should be apparent that FIGS. 1, 2, 3, 4 and 6 are
a series of views illustrating the various stages of the
process of making the palletless load of the invention.
The load is built on a conventional material handling
pallet 10, The pallet 10 is used to handle the load until
the completed load has been through the final heating
process to shrink the plastic film and thus make the
load stable. Until this process is completed, the load is
very unstable and must be handled on the pallet 10.
After the process, the load is removed from the pallet
10, allowing immediate reuse of the pallet 10. FIG. 1
illustrates how the load is begun. Two strips 12 and 14
of a thermoplastic material are laid atop the pallet 10
in an overlying manner to form a cross having arms of
substantially equal length. While FIG. 1 illustrates the
preferred embodiment of the invention in the use of
two strips 12, 14, a suitable load could be constructed
using either the strip 12 or the strip 14. A preferred ma-
terial for the strips 12, 14, is heat-shrinkable polyethyl-
ene of from 0.002 inch to 0.005 inch in thickness. How-
ever, any heat-shrinkable. thermoplastic material of
from 0.001 inch to 0.015 inch in thickness could be
successfully utilized. The length of the strips is not a
critical factor, but the length of each of the arms of the
cross formed by the overlying strips 12, 14, should be
greater than the height of two of the articles to be unit-
ized. :

The objects to be unitized will most typically be
boxes or cartons. As seen in FIG. 2, a first layer 16 con-
sisting of a plurality of objects is assembled on the pal-
let 10 on top of the strips 12, 14. A second layer 18 of
a plurality of objects is then assembled atop the first
layer 16. The second layer 18 contains more of the ob-
Jects to be unitized than does the first layer 16, and,
consequently, the second layer 18 has a larger perime-
ter than the first layer 16. In the preferred embodiment,
as shown in FIG. 2, the difference in perimeters is on
only two sides, and is equally distributed to form ledges
20 overhanging the first layer 16. However, the perime-
ter of the second layer 18 could be larger than that of
the first layer 16 on all four sides, thereby giving four
overhanging ledges 20. As a final step in this initial por-
tion of the preferred load building process, the arms of
the strips 12, 14, are raised to the top of the second
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layer 18 and laid one atop another as shown in FIG. 2.
it should be kept in mind, however, that the arms of the
strips 12, 14, could be retained in their raised position
by means other than placing them on the second layer
and holding them in place with subsequent layers. For
example, the arms of the strips 12, 14, could be taped
to the exterior of the layers and not laid over the top
of the second layer. Furthermore, the arms of the strips
12, 14, could be left lying flat until the completed load
is ready to be enclosed with a heat-shrinkable thermo-
plastic material, as discussed later. The arms.of the
strips 12, 14, in that case, would be raised to the de-
sired vertical position and, for example, taped in place
in touching relationship with the load-enclosing wrap.

Turning now to FIG. 3, it can be seen that subsequent
layers 22 are assembled atop the second layer 18. The
subsequent layers 22 are identical in size to the second
layer 18. Although a straight up stack of objects is
shown in FIG. 3, the objects could be arranged in an in-
terlocking pattern for additional stability. An added
measure of stability may be imparted to the completed
load if a stabilizing strip 24 is placed as shown in FIG.
3. Preferably, the stabilizing strip 24 should be no wider
than the width of a subsequent layer 22 and should be
long ¢nough to lie completely across the top of a subse-
quent layer 22 and hang down at either end at least the
height of a subsequent layer 22. Furthermore, the strip
24, while serving as a lateral tensioning member to aid
in load stabilization, also has the function of being a
shelf. It can readily be seen that the unitized load may
tend to sag in the center when elevated as a unit. The
strip 24, particularly when several additional tiers of
objects are positioned thereabove, will serve as a shelf
and transfer some of the load or weight thereabove to
the edges with the outside objects acting as columns,
therefore lessening the load concentration supported
by the forks on the center of the unitized load. The ma-
terial of the stabilizing strip 24 should be the same as
that of the strips 12, 14. The subsequent layer 22 upon
which the stabilizing strip 24 is placed is not critical,
but, as shown in FIG. 4, at least one subsequent layer
22 must be placed on top of the stabilizing strip 24 to
hold it in position. '

With specific reference to FIG. 4, there is shown a
completed load ready to be enclosed with a heat-
shrinkable thermoplastic material. This material should
be the same as that used for the strips 12, 14, and the
stabilizing strip 24, although the thickness may be var-
ied as desired. The encapsulation or covering step is
most easily accomplished with the thermoplastic mate-
rial being in the form of a bag which can be slipped
over the entire load. Alternatively, the load could be
over-wrapped with the use of sheets of heat-shrinkable
. thermoplastic material. It should be kept in mind that
the load-enclosing thermoplastic material should not
be allowed to drape over the edges of the pallet 10, for
reasons to be explained later.

The pallet 10, still supporting the now covered load,
is next placed in a conventional shrink oven of a size
sufficient to receive such loads. In the oven, sufficient
heat is applied to cause the load-enclosing wrap to
shrink and tightly hold the objects making up the load.
The strips 12, 14, will experience some degree of
shrinkage and thus tend to grip and hold the first and
second layers 16 and 18. In addition, the strips 12, 14,
and stabilizing strip 24 will become fused, by the heat,
into the load-enclosing wrap resulting in a strong unit-
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ized load. It is important during the shrink process that
the load-enclosing wrap not extend over or below the
edge of the pallet 10. If this occurs, the load-enclosing
wrap may shrink around and grip the edges of the pallet
10 and cause incomplete fusion of the strips 12, 14,
thereby creating an unstable load. Furthermore, re-
moval of the load from the pallet 10 would be impossi-
ble without partial destruction of the unitized load.

FIG. 5 illustrates the removal of the unitized load 26
from the pallet 20 after the heating step. At this point,
the unitized load 26 is suitable for storage or shipment
and no longer needs to be carried on the pallet 10. A
commercial lift type truck 28 having horizontally ex-
tending forks 30 would typically be utilized to move the
unitized load 26. The forks 30 may be inserted under
the ledges 20, and the unitized load lifted with the
ledges 20 resting on the top of the forks 30. If care is
used in this step, the forks 30 will not puncture the
load-enclosing wrap. The load-enclosing wrap main-
tains a certain degree of flexibility even after having
been shrunk. Consequently, the forks 36, when being
lifted, will normally force the load-enclosing wrap lying
under the ledges 20 upward until the forks 3¢ contact
the ledges 20 with the now stretched load-enclosing
wrap trapped between the ledges 20 and the forks 30.
Upon removal of the forks 30, by first lowering and
then retracting the load-enclosing wrap will return to
substantially its original shape.

FIG. 6 shows the unitized load 26 after removal from
the pallet 10. The first or bottom layer 16, the second
layer 18 and subsequent layers 22 are supported and
stabilized in part by the tension provided by the shrunk,
load-enclosing wrap and in part by the fusion of the
strips 12, 14, to the load-enclosing wrap. When the
unitized load 26 is picked up using a fork lift truck 28,
the load-enclosing wrap may occasionally be torn
under the ledges 20 by the forks 30. These torn edges,
designated as 32 in FIG. 6, do not appreciably weaken
the unitized load 26, and will not disturb the inherent
moisture barrier properties of the plastic strips. It
should be noted, though, that before the unitized load
26 is lifted from the pallet 10, it is completely encapsu-
lated. It is preferable to use care in removing the load
26 from the pallet 10 as discussed previously with refer-
ence to FIG. 5 to avoid the torn edges 32.

I claim: '

1. The method of forming a unitized, stable load of
a plurality of objects comprising, placing at least one
elongated sheet of thermoplastic material on a support,
assembling a first layer of objects on said sheet in a reg-
ular pattern, said sheet having ends thereof which ex-
tend beyond the perimeter of said layer, assembling a
second layer of objects on said first layer, said second
layer having a perimeter greater than said first layer to
provide overhangs at opposed sides thereof, assembling
a plurality of additional layers having a perimeter equal
to that of said second layer in overlying relation thereto
to form a complete load, enclosing the side walls of said
load with a continuous sheet of heat-shrinkable ther-
mo-plastic material, positioning the extending ends of
said elongate sheet in contacting relation to said con-
tinuous sheet, retaining said sheet in contacting rela-
tionship, heat-shrinking said sheet material about said
load and simultaneously therewith fusing said enclosing
material to said first sheet to thereby form a stabilized,
unitized load capable of being handled by a fork lift en-
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gaging the overhang, and removing said unitized load
from said support. .

2. The method of claim 1 further including, the step
of placing an additional elongated sheet of thermoplas-
tic material in cross-wise, overlying relationship to said
first sheet prior to assembling said first layer, said addi-
tional sheet having ends extending beyond the perime-
ter of said first layer, positioning the ends of said sec-
ond sheet in contacting relation to said continuous
sheet and retaining said second sheet in contacting re-
lationship.

3. The method of claim 1 further comprising, the step
of placing at least one stabilizing strip of a thermoplas-
tic material across the top of at least one of said addi-
tional layers prior to enclosing and heat-shrinking, said
stabilizing strip being of sufficient length to hang verti-
cally downward to an extent sufficient to provide a
fused connection with the enclosing material during
said heat shrinking.

4. The method of forming a unitized, stable load of
a plurality of objects comprising, placing at least one
elongated sheet of thermoplastic material on a support,
assembling a first layer of objects on said sheet in a reg-
ular pattern, said sheet having ends thereof which ex-
tend beyond the perimeter of said layer, assembling a
second layer of objects on said first layer, said second
layer having a perimeter greater than said first layer to
provide overhangs at opposed sides thereof, assembling
a plurality of additional layers having a perimeter equal
to that of said second layer in overlying relation thereto
to form a complete load, raising the extending ends of
said elongated sheet into generally parallel relationship
to the sides of said load, retaining said ends in their
raised position, enclosing the side walls of said load
with a continuous sheet of heat-shrinkable thermoplas-
tic material, heat-shrinking said sheet material about
said load and simultaneously therewith fusing said en-
closing material to said first sheet to thereby form a sta-
bilized, unitized load capable of being handled by a
fork lift engaging the overhang, and removing said unit-
ized load from said support. ,

5. The method of claim 4 further including, the step
of placing an additional elongated sheet of thermoplas-
tic material in cross-wise, overlying relationship to said
first sheet prior to assembling said first layer, said addi-
tional sheet having ends extending beyond the perime-
ter of said first layer, raising the extending ends of said
additional elongated sheet into generally parallel rela-
tionship to the sides of said load, and retaining said
ends in their raised position.

6. The method of claim 4 further comprising, the step
of placing at least one stabilizing strip of a thermoplas-
tic material across the top of at least one of said addi-
tional layers prior to enclosing and heat-shrinking, said
stabilizing strip being of sufficient length to hang verti-
cally downward to an extent sufficient to provide a
fused connection with the enclosing material during
said heat shrinking. :

7. A method for unitizing a plurality of articles into
a load suitable for storage and shipment comprising the
steps of positioning at least one strip of a heat-
shrinkable thermoplastic material of from 0.001 inch to
0.015 inch in thickness on a suitable base, placing a
first layer of articles to be unitized on top of said strip,
said strip having portions- thereof extending beyond
said first layer on either side of said first layer, placing
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at least one additional layer of said articles atop said
first layer, said additional layer having a perimeter
greater than the perimeter of said first layer, said addi-
tional layer being centered with respect to said first
layer, and positioned with an overhang provided at at
least two opposed sides of said first layer, raising and
placing the free ends of said strip horizontally across
the top of said additional layer, adding subsequent lay-
ers of articles having a perimeter equal to the perimeter
of said additional layer until the desired height of load
is reached, said first, additional and subsequent layers
of articles serving to define the sidewalls of said load,
enclosing at least the sidewalls of said load with a heat-
shrinkable thermoplastic material of from 0.001 inch to
0.015 inch in thickness, heat-shrinking said heat-
shrinkable thermoplastic material about said load and
fusing said underlying strip to said enclosing material,
to thereby form a unitized load capable of being han-
dled with lifting means positioned under the overhang,
and removing said unitized load from said base for stor-
age or shipment independently of said base.

8. The method of claim 7 further comprising the step
of placing at least one stabilizing strip of a thermoplas-
tic material across the top of at least one of said addi-
tional layers prior to enclosing and heat shrinking, said
stabilizing strip being of sufficient length to hang verti-
cally downward to an. extent sufficient to provide a
fused connection with the enclosing material during
said heat shrinking.

9. The method of claim 7, wherein said heat-
shrinkable thermoplastic material is polyethylene.

10. A unitized, palletless load of articles comprising,
a stack of articles formed of a plurality of layers of a
plurality of articles, the lowermost layer of said stack
being formed of lesser horizontal dimension than the
other layers and providing access to opposed lifting
ledges, a strip of heat.shrunk thermoplastic material
underlying said lowermost layer and having opposed
ends folded up and interposed said overlying layers,
and a heat shrunk thermoplastic material completely
enclosing said stack of articles and fused to said strip.

11. As an article of manufacture, a unitized palletless
load of a plurality of articles suitable for storage and
shipment comprising, a substantially rectangular first
layer of said articles, a second, substantially rectangu-
lar layer of said articles, having a perimeter greater
than that of said first layet, overlying said first layer, a
third, substantially rectangular layer of said articles,
having a perimeter substantially equal to that of said
second layer, overlying said second layer, a strip of heat
shrunk thermoplastic material underlying said first
layer, extending up the side and interposed said second
and third layers, a plurality of substantially rectangular
subsequent layers of substantially equal perimeter
overlying said third layer, and a heat shrunk thermo-
plastic material completely enclosing said first, second,
third and subsequent layers and fused to said underly-
ing strip.

12. The article of manufacture as defined in claim 11
further comprising, at least one strip of thermoplastic
material laid horizontally across the top of at least one
of said subsequent layers, having sufficient length to
hang vertically at least the height of said subsequent

layer and fused to said enclosing material.
* ok & % *



