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(57) A pallet and pallet foot 1s made of corrugated maternials such that the entire pallet and pallet foot may be recycled
with other corrugated materials (e.g., boxes or the like). The pallet foot 1s made from shredded corrugated waste which
1s then placed, along with an adhesive, in a mold under pressure and elevated temperature to form a molded pallet foot.
The pallet foot may be glued to a corrugated deck provided with cutouts 1n the deck surface. Cutouts accept pallet feet
from another pallet such that multiple pallets may be stacked 1n a nesting manner. The pallet feet have high resistance
to dampness and may be further fortified with a water resistant coating. The resulting pallet 1s lightweight, strong, and

readily recyclable.
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CORRUGATED PALLET AND PALLET FOOT

ABSTRACT OF THE DISCLOSURE

A pallet and pallet foot is made of corrugated materials such that the entire pallet
and pallet foot may be recycled with other corrugated materials (e.g., boxes or the like).
The pallet foot is made from shredded corrugated waste which is then placed, along with
an adhesive, in a mold under pressure and elevated temperature to form a molded pallet
foot. The pallet foot may be glued to a corrugated deck provided with cutouts in the deck
surface. Cutouts accept pallet feet from another pallet such that multiple pallets may be
stacked in a nesting manner. The pallet feet have high resistance to dampness and may

be further fortified with a water resistant coating. The resulting pallet 1s lightweight,
strong, and readily recyclable.
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CORRUGATED PALLET AND PALLET FOOT

Field of the Invention

The present invention is related to the area of shipping pallets, in particular, pallets made

of corrugated cardboard materials which may be readily recyclable.

Background of the Invention

Pallets may be required in shipping goods in order to provide a stable platform for
supporting such goods and provide platform which may be readily manipulated by material
handling machines such as forklifts or the like. Historically, wood pallets have generally served

this purpose. However, such wood pallets have a number drawbacks.

Wood pallets are relatively expensive to produce and heavy. Sound lumber for building
pallets is relatively expensive, and labor required to assemble such pallets may be relatively
extensive. In an effort to reduce costs, many wood pallet producers have resorted to using lower
grades of unseasoned and/or untreated lumber commonly known as "pallet lumber”. Pallet
lumber may have a rough, splintery finish and may be prone to cracking, warping or the like.
Such rough finishes may present a splinter hazard and may be unsuitable for use, for example, 1n

food handling applications. Moreover, such low grades of lumber may readily split or break,

resulting in pallet failure.

In addition, heavy pallets may increases shipping costs, which typically may based on
weight. Moreover, the bulk of wood pallets makes them inconvenient to store and return ship.
Thus, it has been a long felt need to provide a pallet which is lightweight, inexpensive, readily

stackable (nestable), strong, and has smooth outward surfaces.

In addition, with the advent of recycling technologies, it 1s desirable to make shipping
materials which may be readily recyclable at the end of their useful lives. Wooden pallets may

not be readily recyclable, as the grades of lumber used may be unsuitable for other purposes or
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for conversion into paper or the like. Moreover, the presence of nails or staples in wooden

pallets may make them more difficult to recycle, as the wooden pallet is not composed of a

homogenous material.

A demand exists for recycled materials such as corrugated cardboard boxes, which may
be readily remanufactured into new corrugated cardboard. It is a largely homogenous material
(with the exception of minor amounts of adhesive and printing ink, which are acceptable in the
recycling process) and may be readily collected at a number of discrete sites (e.g., warehouse,
retail store, or the like). Pallets may be used to support a number of corrugated containers (e.g.,
boxes) which may be attached to a pallet using suitable means (e.g., strapping, shrink-wrap or the

like). Thus, it may be desirable to provide a pallet which may be recyclable in the same material

stream as accompanying corrugated containers.

In the prior art, several have tried to develop improved pallets which attempt to solve all

or part of the problems outlined above.

Stewart, U.S. Patent No. 3,605,651, issued September 20, 1971, discloses a low-cost

disposable type pallet including a load-supporting deck panel of inexpensive material. The pallet

has a plurality of sockets into which are locked separately produced, inexpensive, hollow,
molded legs which project below the panel. These legs may support the pallet and may be
distributed throughout its area to provide spaces for receiving the tines of a fork-lift truck. A

deck panel made of inexpensive material such as a multiple-wall corrugated board or other low-
cost board of either plastic, wood fiber, or paper is contemplated. The legs are preferably molded
from any one of a number of plastics, but could be die-cast from metal or made out of other

materials, such as pressed fiber material, according to conventional processes.

The Stewart pallet, however, may not be readily recyclable. Stewart discloses a pallet

with a deck which may be made of corrugated material and legs made of differing material. In

order to recycle the Stewart pallet, it may be necessary to remove the legs prior to shredding the

pallet in order to provide a homogenous stream of recyclable matenial.
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Woolworth, U.S. Patent No. 3,141,422, issued July 21, 1964, discloses a knock-down,
reusable pallet having legs made of molded pulp and forming load supporting components of the
assembled pallet. The molded pulp legs of Woolworth, however are made of a different material
than the corrugated retaining sheet. Thus, the Woolworth pallet is made of heterogenous
materials and may require disassembly before recycling. Moreover, it does not appear that the

molded pulp legs of Woolworth may support any significant load. In addition, the screw on legs
of Woolworth, which may make assembly and disassembly easier, may also increase the cost of

manufacturing the pallet.

Beckway, U.S. Patent No. 5,289,781, issued March 1, 1994, discloses a corrugated pallet
leg and method. Core legs are attached to the pallet deck by means of die cutting a plurality of
finger members in a spiral configuration such that the cores may be attached by twisting an inner

core leg into an opening created by the die cut pattern of the finger elements and interposing the

finger elements between the inner leg and the outer leg element.

The Beckway pallet uses paper cores for the legs - a material which may be different
from the corrugated cardboard of the pallet deck, thus making the pallet not readily recyclable.

Moreover, since the legs are attached to two pallet decks, the resulting pallet may not be readily
stackable.

Sandberg et al., U.S. Patent No. 5,142,994, issued September 1, 1992, discloses a method

and apparatus for forming a pallet with deep drawn legs from flake-like wood particles mixed
with a binder. A loosely felted mat of wood flakes mixed with a binder is placed between dies 1n
a press and compressed to form a load supporting deck and hollow legs extending downwardly
from the deck, the legs being formed integrally with the deck. The wood fibers of Sandberg may

not be as readily recyclable as other materials (e.g., corrugated cardboard) for which there 1s a

ready market.

Nulle ef al. U.S. Patent No. 4,674,414, issued June 23, 1987 discloses a one-piece pallet

formed of a non-risable mixture of fibers and a heat-hardenable binding agent. The fibers can be

ligno cellulose-containing fibers, comminuted and dried wood chips, bagasse fibers and the like.
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As with Sandberg, the Nulle pallet may not be readily recyclable with corrugated cardboard

materials.

Haataja ef al. U.S. Patent No. 4,221,751, issued September 9, 1980, discloses an article,

molded as a one-piece unit from a paper mill sludge, such as a pallet having a substantially tlat
deck member and a plurality of hollow legs projecting from the deck member. Dried,
comminuted paper mill sludge is blended with a fibrous reinforcing material, preferably a
cellulose material such as fibrous bark particles, and a resinous particle board binder. Thus use

of fibrous bark particles for reinforcement may make the pallet less recyclable.

Heffernan U.S. Patent No. 3,470,832, issued October 7, 1969, discloses a pallet structure
having two horizontal platforms serving to hold hollow shell leg supports which are nestable one
into the other and reinforcement means connected integral with the platforms and the leg
structure. Reinforcement straps 17 may be made of woven plastic fiber which may prohibit

recycling in a paper mill. In addition, Heffernan discloses using metal reinforcements 18 which

may further complicate the recycling process.

Marso U.S. Patent No. 2,925,978, issued February 23, 1960, discloses a pallet made of
folded and cut corrugated cardboard. Such a pallet may be more readily recyclable in a
corrugated cardboard recycling stream, however, the Marso pallet is not readily nestable, nor

does it appear that the Marso pallet has significant strength.

Szatkowski U.S. Patent No. 4,015,544, issued April 5, 1977, discloses a disposable pallet
with folded and cut corrugated cardboard legs. The Szatkowski pallet, while appears to be all
corrugated material, may not be readily nestable, as the indents made by the feet of the pallet are

covered by a corrugated sheet. In addition, it does not appear that the Szatkowski pallet provides

significant strength.

Caughey U.S. Patent No. 4,248,164, issued February 3, 1981, discloses a unitarily formed

pallet made of bonded wood particles. Although nestable, the Caughey pallet may not be readily
recyclable.
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An all-corrugated material pallet is very desirable, as noted above, as such a pallet may be
recycled along with corrugated containers carried on the pallet. In warehouses and retail stores
(e.g., mall or the like) it is known to provide a separate compactor for compacting and storing
corrugated waste. Such waste may then be retrieved and recycled into new corrugated material.
In addition to the designs noted above, several attempts have been made by others to produce an
all-corrugated pallet by mimicking the design of a wood pallet, using layers of corrugated
material in place of wood boards. Such pallets may be heavy and expensive, as to achieve
equivalent strength of a wood pallet, several layers of corrugated material may need to be used

(e.g., as many as 16 layers). Moreover, such pallets, like their wood forebears, may not be

readily nestable.

Moreover, another requirement of pallet design may be that the pallet be suitably water-
resistant. Water spills, rain, condensation and the like may be present in warehouses, loading
docks, trucks, railcars, and the like. Moreover, in many instances a risk of flooding may occur
(e.g., burst pipe or the like) where a pallet may be placed in small amounts of standing water.
Corrugated pallets of the prior art may not be suitably equipped to sustain such flooded
conditions. Moreover, alternative pallet foot designs such as those discussed above (e.g., paper

core, wood or paper pulp or the like) may disintegrate under such conditions.

Summary and Objects of the Invention

It is an object therefore, of the present invention, to provide a pallet composed of

25  a homogenous material which may be readily recyclable.

It is a further object of the present invention to provide a pallet which is
lightweight.

30 It is a further object of the present invention to provide a pallet which is nestable.
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It is a further object of the present invention to provide a pallet which has a

relatively high strength.

It is a further object of the present invention to provide a pallet which may be

made entirely of corrugated cardboard and corrugated cardboard waste materials.

A recyclable pallet comprises a substantially planar deck portion formed of a
recyclable material and a plurality of feet formed of scrap pieces of the recyclable
material produced in the formation of the substantially planar deck portion. The feet are
attached to the substantially planar deck portion with an adhesive compatible with a

recycling process of the recyclable material.

The substantially planar deck portion further comprises a plurality of openings
formed in the substantially planar deck portion. Each of the plurality of openings has a
shape and size substantially the same as the plurality of feet so as to accept a foot from an

adjacent pallet in a nesting fashion.

The plurality of feet are each composed of shredded scrap recyclable material
mixed with an adhesive compatible with a recycling process of the recyclable material,
molded into a predetermined shape. The recyclable material comprises corrugated
cardboard, specifically Doubled Lined Kraftliner. The adhesive comprises liquid UF

Resin.

Each of the plurality of feet is formed into a substantially cruciform shape having
a concave upward surface and a convex lower surface, the concave upward surfacing
being attached to the substantially planar deck portion so as to contact a periphery of one

of the plurality of openings.

A method of making a pallet comprises the steps of forming a substantially planar
deck portion from a recyclable material, forming a plurality of feet from scrap pieces of

the recyclable material produced in the formation of the substantially planar deck portion,
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and attaching the plurality of feet to the substantially planar deck portion with an

adhesive compatible with a recycling process of the recyclable material.

The method further comprises the step of forming a plurality of openings formed
in the substantially planar deck portion, each of the plurality of openings having a shape
and size substantially the same as the plurality of feet so as to accept a foot from an
adjacent pallet in a nesting fashion. The step of forming the plurality of feet further
comprises the steps of shredding scrap recyclable material produced in the step of
forming the substantially planar deck portion, mixing shredded scrap recyclable material
with an adhesive compatible with a recycling process of the recyclable material, and
molding mixed shredded scrap recyclable material and adhesive into a predetermined

shape.

The step of molding further comprises the step of molding mixed shredded scrap
recyclable material and adhesive into a substantially cruciform shape having a concave
upward surface and a convex lower surface, the concave upward surfacing being attached

to the substantially planar deck portion so as to contact a periphery of one of the plurality
of openings. The step of molding further comprises the step of molding mixed shredded

scrap recyclable material and adhesive under elevated temperature and pressure.

Brief Descriptions of the Drawings

Exemplary embodiments will now be described in conjunction with the drawings 1n
which:

Figure 1 is a top view of one embodiment of the pallet of the present invention.
Figure 2 is a perspective view of a pallet foot of the pallet of Figure 1.

Figure 3 is a top view of pallet foot 130.
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Figure 4 is an end cross-section view of pallet foot of Figure 3 along line A-A'.
Figure 5 is a bottom view of the pallet foot of Figure 2.

Figure 6 is a side cross-section view of the pallet foot of Figure 3 along line B-B'.
Detailed Description of the Invention

Figure 1 is a top view of one embodiment of pallet 100 of the present invention.
Pallet 100 may be suitably sized to standard pallet dimensions (e.g., 40" x 48" or the
like). Pallet 100 may include deck 110 comprising one or more layers of corrugated
cardboard or the like, and may be die cut to a particular size. Formed in deck 110 may be

a plurality of openings 120 which may also be formed during the die cutting process.

Each of openings 120 may have a cruciform shape of approximately 7-3/4" by 7-
3/4". Each portion of the cruciform shape of openings 120 may be approximately 3"
wide. Openings 120 may be suitably located within deck 110, preferably at a distance
and pattern within the spacing of material handling devices (e.g., forklift or the like). In
the preferred embodiment, openings 120 around the periphery of deck 110 may be
located at a center distance of 4-5/8" from the edge of deck 110.

Surrounding each opening 120 in Figure 1, is a dashed line indicating the outline
of a pallet foot 130, portions of which may be seen through openings 120. Figure 2 is a
perspective view of pallet foot 130. Pallet foot 130 may be approximately 82" by 82" in
size, in a substantially cruciform shape. Each leg of cruciform shaped pallet foot 130
may be approximately 42" wide at its widest point and protrude approximately 22". As

illustrated in Figure 2, pallet foot 130 may taper downwardly to width of one inch at a

bottom portion.

Figure 3 illustrates a top view of pallet foot 130. Figure 4 illustrates an end cross-
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section view of pallet foot 130 along line A-A' of Figure 3. Figure 5 is a bottom view of
pallet foot 130. Figure 6 is a side cross-section view of pallet foot 130 along line B-B' of
Figure 3. Figures 3-6 illustrate the details of pallet foot 130. It should be noted that the
perspective view of Figure 2 is schematic in nature. As discussed below, pallet foot 130
of the present invention may be formed using a molding process. Thus, the rounded and
curved edges of pallet foot 130 as illustrated in Figures 3-6 are more representative of the

preferred embodiment of the present invention.

Pallet foot 130 may have an inside dimension, as measured at the topmost portion
of pallet foot 130, along one axis, of
7-3/4". Thus, when attached to deck 110 of Figure 1, pallet foot 130 may provide a
recessed portion for accepting another pallet foot of similar dimension. As noted above,
pallet foot 130 may be gradually tapered such that successive pallets 100 may be suitably

stacked atop one another in a nesting manner.

The cruciform shape of pallet foot 130 may provide sufficient strength for
supporting a load, however, pallet foot 130 may be provided in other suitable shapes

within the spirit and scope of the present invention.

Pallet foot 130 may be manufactured from corrugated cardboard, particularly
waste scraps of corrugated cardboard such as Doubled Lined Kraftliner (DLK). DLK
cuttings are standard waste produced in almost every corrugated sheet and box plant.
DLK scraps are usually baled in a box plant and sent out to be recycled. DLK cuttings
may be collected and shredded into a pieces approximately 1/16" to 1/2" in size, a smaller
size than normally used for forming bales for recycling. The finely shredded scraps may
then be mixed with a glue or resin which is compatible with recycling processes for
corrugated cardboard. An example of such a resin is Caseo Resin MY-11 (liquid UF
Resin) manufactured by the Borden Chemical Domestic and International Division of
Borden, Inc., 180 East Broad Street, Columbus, OH, 43215.

The mixture of shredded DLK cuttings and glue may then placed in a female mold

of a shape determined to produce a pallet foot 130 as illustrated in Figures 3-6. A male
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form is then pressed into the female form under heat and pressure to form pallet foot 130.
The male form has a shape and size so as to produce a pallet foot 130 as illustrated in

Figures 3-6. Various temperatures and pressures may be used, as illustrated in Table 1.

In general, the temperatures used are those of saturated steam at a given pressure.

TEMPERATURE OF SATURATED STEAM

Gage Pressure Temperature

Gage Pressure Temperature

Ibs./sq. 1n. Degrees F Ibs./sq. 1n.

Degrees F

0 212 100 338

10 239 125 353

258 150 366
274 175 377
286 200 388
297 225 397
— 307 250 406
316 500 470

TABLE 1
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Finished pallet feet 130 may then be glued to deck 110, again using a glue

suitably compatible with the corrugated cardboard recycling process.

Although pallet foot 130 has substantial wet strength, wet strength may be further
improved by dipping pallet foot 130 into a water repellent solution. In the preferred
embodiment, pallet foot 130 is dipped into a water repellent solution to within 3/4" of 1ts
overall height ("flood height"). A suitable waterproofing coating may comprise
Michelman coating 40H manufactured by Michelman Coating, 9080 Shell Road,
Cincinatti, Ohio 45236.

Pallet feet 130 may be applied to any size of corrugated sheet forming deck 110.
Deck 110 may comprise a single, double or triple wall corrugated sheet, depending on
strength requirements. Similarly, depending upon the amount of load to be carried, the
number of pallet feet 130 applied to deck 130 may be varied. Generally, enough room
may be left between pallet feet 130 such that matenial handling equipment (e.g., forklift

or the like) may be inserted between at least some adjacent pallet teet 130.

Pallet foot 130, in the cruciform shape of Figures 3-6 has been tested to carry a
static load of up to 1000 pounds for one pallet foot 130. The use of openings 120 in deck
110 allows multiple pallets of the present invention to be suitably nested to reduce space
for storage and transportation. Pallet feet 130 are suitably strong enough to be used 1n
roller conveyers, including roller conveyers in which rollers may abruptly change

direction (e.g., at 90 degrees), inducing a severe shearing force which may tear off lesser

constructed pallet feet.

While the preferred embodiment and various alternative embodiments of the
invention have been disclosed and described in detail herein, it may be apparent to those

skilled in the art that various changes in form and detail may be made therein without

departing from the spirit and scope thereot.
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WHAT IS CLAIMED IS:

A multi-component recyclable pallet comprising:

a substantially planar deck portion provided as a first component
formed of corrugated cardboard; and

a plurality of feet provided as a plurality of second components
press molded, using a dry process into a predetermined shape,
comprising a mixture of shredded scrap pieces of corrugated
cardboard and an adhesive, attached to said substantially planar
deck portion with the adhesive.

The recyclable pallet of claim 1, wherein said substantially planar
deck portion turther comprises a plurality of openings formed in
sald substantially planar deck portion, each of said plurality of
openings having a shape and size substantially the same as said
plurality of feet so as to accept a foot from an adjacent pallet in a
nesting fashion.

The recyclable pallet of claim 1, wherein said corrugated card-
board comprises doubled-lined corrugated paperboard.

The recyclable pallet of claim 3 wherein said adhesive comprises
liquid resin.

The recyclable pallet of claim 1, wherein each of said plurality of
feet 1s formed into a substantially cruciform shape having a con-
cave upward surface and a convex lower surface, said concave
upward surfacing being attached to said substantially planar deck
portion So as to contact a periphery of one of said plurality of
openings.
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A recyclable pallet foot formed of scrap pieces of corrugated
cardboard produced in the formation of packaging materials, the
pallet foot composed of a mixture of shredded scrap corrugated
cardboard and an adhesive, press molded, using a dry process,
Into a predetermined shape.

The recyclable pallet foot of claim 6, wherein said corrugated
cardboard comprises double-lined corrugated paperboard.

The recyclable pallet foot of claim 7 wherein said adhesive com-
prises liquid resin.

The recyclable pallet foot of claim 8 wherein said recyclable
pallet foot has a substantially cruciform shape having a concave
upward surface and a convex lower surface, said concave upward
surfacing for attaching to a substantially planar deck portion of a
pallet so as to contact a periphery of one of a plurality of openings
in the substantially planar deck portion.

A recyclable pallet comprising:

a substantially planar deck portion provided as a first component
comprising corrugated cardboard, having a plurality of openings
die cut therein; and .

a plurality of feet, provided as a plurality of second components,
pressed molded, using a dry process, into a substantially cruci-
form shape having a concave upward surface and a convex lower
surface, said concave upward surface being attached to said
substantially planar deck portion so as to contact a periphery of
one of said plurality openings, said plurality of feet comprising a
mixture of shredded scrap pieces of corrugated cardboard and an
adhesive.
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The recyclable pallet of claim 10, wherein said corrugated card-
board comprises double-lined corrugated paperboard (DLK).

The recyclable pallet of claim 11 wherein said adhesive comprises
liquid resin.
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