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TITLE OF THE INVENTION

PLASTIC PALLET

BACKGROUND OF THE INVENTION

Field of the Invention

5 The present invention relates to a plastic pallet
which is used when objects are transferred by means of
a forklift or the like.

Related Background ‘Art

Pallets are used for transfer, storage, and the
10 like of objects. Though they had been made of wood in
general, recently they have often been made of plastic
in order to reduce their weight. |
Due to the strength characteristics of the material
itself, however, plastic pallets tend to have a bending
15 strength lower than that of the conventional wooden
pallets. In particular, in cases where a fork of a
~ forklift is inserted into a plastic pallet in order to
transfer and move a load, especially when the load is
heavy, not only a deck board but also the whole pallet
20 has been likely to deform flexibly, thereby causing a
load shift. Accordingly, as disclosed in Japanese
Patent Application Laid-Open No. 2-72048, it has been
proposed to change the interval or thickness of
reinforcement ribs which are monolithically formed with
25 the deck board in order to reinfofce the deck board.

Though the bending strength of the pallet disclosed
. . ) _’—’_’ﬂ/
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Rel at ed Background Art Pal l ets are used for transfer, storage, and the
1 ke of objects. Though they had been nmade of wood in general, recently

t hey have often been nade of -plastic in order to reduce their weight.

Due to the strength characteristics of the material itself, however,
.plastic pallets tend to have a bending strength |ower than that of the
‘conventional wooden pallets. In particular, in cases where a fggk gﬁ_@3
forklift is inserted into a plastic pallet in order to transfer nove a
| oad, especially when the load is heavy, not only a deck board but al so

t he whol e pall et

in the above-mentioned publication is increased due to
the reinforcement effected by the ribs, the total
weight of the pallet is so heavy that the bending
strength per weight, i.e., specific strength, is

5 decreased.

SUMMARY OF THE INVENTION

The present inventors have found that the above-
mentioned tendéncy of the prior art results from the
fact that superfluous ribs are also provided at a

10 portion of the pallet_which is not substantially
contributory to its bending strength.

Thus, it is anlobject of the present invention to
provide an improved pallet which realizes a lighter
weight and higher strength.

15 A plastic pallet of the present invention
comprises: a pair of deck boards opposed to each other

~ in parallel with each other; a pair of outer girder

portions respectively disposed at a pair of opposite
side portions of the deck boards between the deck

20 boards, each of the outer girder portions including a
side wall disposed between associated side edges of the
deck boards and a first partition wall disposed between
the deck boards so as to oppose to the side wall in
parallel therewith with a predetermined distance

25 therebetween; an inner girder portion disposed between
the deck boards so as to be placed midway between the
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has been likely to deformflexibly, thereby causing a |oad shift.
~Accordingly, as disclosed in Japanese Patent Application Laid-Open No.
2-72048, it has been proposed to change the interval or thickness of

rei nforcenent ribs which are nonolithically formed with the deck board in
order to reinforce the deck board. Though the bending strength of the
pal I et disclosed o 2 scc 97-03

outer girder portions, the inner girder portion
including a pair of second partition walls which are
disposed in parallel with each other with a
predetermined distance therebetween and in parallel

5 with the first partition wall; and a plurality of
reinforcement ribs disposed on respective inner
surfaces of the deck boards; wherein the reinforcement
ribs existing in a first ;egion in which the first
partition wall is locatedzhave a total weight greéter

10 than the total weight of the reinforcement ribs
.existing in a second region in which the associated
second partition wall is located, the first and second
regions extending in parallel with the side walls and
having the same width. Further, the first and second

15 regions are symmetrical with each other in relation of
a center axis extending between the first and second
partition walls.

As the result of this arrangement, the first

partition wall and peripheral portions of the deck

20 boards adjacent to the first partition wall are
reinforced more than the second partition wall and
peripheral portions of the deck boards adjacent to the
second partition wall such that the flexural strength
od the pallet is increased as a whole.

25 The first region may be defined by the first
partition wall and a plane provided in parallel with
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in the above-nentioned publication is increased due to the reinforcenent
.effected by the ribs, the total wei ght of the pallet is so heavy that the
bendi ng strength per weight, i.e., specific strength, is decr eased.
SUMVARY OF THE | NVENTI ON The present inventors have found that the
above- nentioned tendency of the prior art results fromthe fact that
superfluous ribs are also provided at a portion of the pallet g#¢cdyigs not
substantially contributory to its bending strength.

the first partition wall and spaced inward from the
first partition wall with a first distance, and the
second region may be defined by the second partition
wall and a plane provided in parallel with the second

5 partition wall and spaced outward from the second
partition wall with the first distance.

Alterhatively, the first region may be defined by
the first partition wall and a plane provided in
parallel with the first partition wall and spaced

16 outward from the first partition wall with a second
distance, and the second region may be defined by the
second partition wall and a plane provided in parallel.
with the second partition wall and spaced inward from

_ the second partition wall with the second distance.

15 Further, the first region may be defined by a plane

provided in parallel with the first partition wall and
_ spaced inward from the first partition wall with a

first distance and a plane provided in parallel with

the first partition wall and spaced outward from the

20 first partition wall with a second distance, and the
second region may be defined by a plane provided in
parallel with the second partition wall and spaced
outward from the second partition wall with the first
distance and a plane provided in parallel with the

25 | second partition wall and spaced inward from the second
partition wall with the second distance.
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Thus, it is an object of the present invention to provide an inproved
~pallet which realizes a lighter weight and higher strength. A plastic
. pallet of the present invention conprises: a pair of deck boards opposed

’to each ot her

in parallel with each other; a pair of outer girder

lportlons respectively disposed at a pair of opposite side portions of the
| deck boards between the deck boards, each of the outer girder Bggtibongs

]lncludlng a

side wall disposed bet ween associ ated si de edges of the deck

| boards and a first partition wall disposed between the deck boards so as
to oppose to the side wall in

10

15

20

25

In a preferred embodiment of the present invention,
the first distance is approximately 1/3 of the distance
between the first partition wall and the second
partition wall opposed thereto. The second distance is
approximately 1/3 of the shorter of the distance
between the side wall of the outer girder portion and
the first partition wall and the distance between the
pair of second partition walls of the inner girder
portion.

The reinforcement ribs include a plurality of
longitudinal ribs extending in parallel with the side
wall and.a_plurality of transverse ribs extending
orthogonally to the longitudinal ribs. In this case,
the transverse ribs disposed between the inner girder
.portion and the outer girder portions may have a
greater thickness in a region adjacent to the first
partition wall than in the other region.

Alternatively, the transverse ribs disposed'between the
inner girder portion and the outer girder portions may
have a greater height in a region adjacent to said
first partition wall than in the other region.

Further, a greater number of the transverse‘ribs may be
disposed in a region adjacent to the first partition
wall than in the other region.

It is preferred that the plastic pallet further

comprises a nonslip member provided on an outer surface -
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parallel therewith with a predeterm ned di stance therebetween; an inner
girder portion disposed between the deck boards so as to be placed m dway
bet ween t he outer girder portions, the inner girder portion
including a pair of second partition walls which are

SCC 97-03

of at least one of the deck boards. The nonslip member
may be made of a non-crosslinking thermoplastic
elastomer compositioﬂ containing 30 to 90 parts by
weight of an ethylene-e-olefin copolymer rubber and 70
5 to 10 parts by weight of a polyolefin resin.
Preferably, the plastic pallet further comprises a
plurality of linear projections monolithically formed
on an outer surface of at least one of the deck boards.
The present invention will be more fully understood
10 from the detailed description given hereinbelow and the
accompanying drawings, which are given by way of
illustration only and are not to be considered'as
limiting the present invention.
Further scope of applicability of the present
15 invention will become apparent from the detailed
description given hereinafter. However, it should be
_understood that the detailed description and specific
examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since
20 various changes and modifications within the spirit and
scope of the invention will be apparent to those
skilled in the art from this detailed description.

" BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a pallet in
25 accordance with a first embodiment of the present
invention;
6 //".
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di sposed in parallel with each other with a predeterm ned di stance
t herebetween and in parallel wth the first partition wall; and a
- plurality of reinforcenent ribs disposed on respective inner surfaces of
- the deck boards; wherein the reinforcement ribs existing in a first region

. in which the first partition wall is |located have a total weight greater
‘than the total weight of the reinforcenent ribs existing in a 588029
~region in which the associated second partition wall is |ocate Plrst
' and second regions extending in parallel with the side walls and having

' the sanme width. Further, the first and second

Fig. 2 is an exploded perspective view of the
pallet shown in Fig. 1;

Fig. 3 is an explanatory view showing the
arrangement of ribs in the pallet shown in Fig. 1;

5 Fig. 4 is an enlarged cross-sectional view of part
IV shown in Fig. 3, taken along IV-IV line in Fig. 5;

Fig. 5 is a cross-sectional view taken along V-V
line in Fig. 4;

Fig. 6 is an explanatory view showing a method for

10 testing the bending strength of a pallet;

Fig. 7 is a cross-sectional view similar to Fig. 4,
showing a modified example of the pallet in accordance
with the present invention;

Fig. 8 is a cross-sectional view similar to Fig. 5,

15 showing another modified example of the pallet in
accordance with the present invention;

Fig. 9 is a cross-sectional view similar to Fig. 4,
showing a different modified example of the pallet in
accordance with the present invention;

20 Fig. 10 is a cross-sectional view similar to Fig.
4, showing a further modified example of the pallet in
accordance with the present invention;

Fig. 11 is a cross-sectional view similar to Fig.
4, showing a comparative pallet; |

25 Fig. 12 is a plan view showing a pallet in

accordance with a second embodiment of the present
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regions are symetrical with each other in relation of a center axis
extendi ng between the first and second partition walls. As the result
iof this arrangenent, the first partition wall and peripheral portions of
the deck boards adjacent to the first partition wall are reinforced nore
than the second partition wall and peripheral portions of the deck boards
' adj acent to the second partition wall such that the flexural sgsengybgsod

|the pallet is increased as a whol e. The first region nay be defined by
the first partition wall and a plane provided in parallel with

invention;

Fig. 13 is a front view of the pallet shown in Fig.
12;

Fig. 14 is an explanatory view showing a method for

5 testing slippage between a load and a pallet;

Fig. 15 is a plan view showing a pallet in
accordance with a third embodiment of the present
invention;

Fig. 16 is an enlarged crosé—sectional view taken

10 along XVII-XVII line of Fig. 15, showing a cross-
sectional form of a linear projection;

Figs. 17 to 23 are plan views.fespectively showing
modified examples of the pallet in accordance with the
third embodiment;

15 Fig. 24 is an explanatory view showing a method for
testing slippage between pallets;

Fig. 25 is a cross-sectional view similar to Fig.
4, showing another modified example of the pallet in
accordance with the present invention; and

20 : Fig. 26 is a cross-sectional view similar to Fig.
4, showing a further modified example of the pallet in
accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following explanations and drawings, parts
25 identical or equivalent to each other will be referred

to with numerals identical to each other. Also, for
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4 the first partition wall and spaced inward fromthe first
Ipartition wall with a first distance, and the second regi on may be

i defined by the second partition wal | and a pl ane provided in parall el
‘Wi th the second partition wall and spaced outward fromthe second
‘partition wall with the first distance.

SCC 97-03

clarification, suffixes are added to the reference
marks when appropriate.
Referring now to the drawings, and particularly to
Fig. 1, there is shown a plastic pallet according to
5 the present invention, generally designated by the
numeral 10. This pallet 10 is formed as a
substantially square plate, and as one-piece structure'
or a monolith. The pallet 10 comprises.a pair of
planar deck boards 12 and 14 which oppose to each other
10 substantially in parallel. These deck boards 12-and 14
are generally square.and are configured substantially
identical to each other. Though the outer surfaces of
both of the deck boards 12 and 14 can serve as a
surface for carrying objects, it is assumed in the
15 following explanation that only the upper surface of
the upper deck board 12 in Fig. 1 functions as a
. carrier surface. Here, for clarification, the upper
deck board 12 and the lower deck board 14 in Fig. 1 are
referred to as "upper board" and "lower board,"
20 respectively.
The upper board 12 and lower board 14 are connected
to each other by side walls or side girders 16 and 18
which are disposed therebetween and extend along edges
of the upper board 12 and lower board 14. Each of the
25 pair of opposed side walls 16 is continuous without
bores, openings, and the like. Each of the remaining
-_
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Alternatively, the first region nmay be defined by the first partition
wall and a plane provided in parallel with the first partition wall and
spaced outward fromthe first partition wall with a second di st ance,
and the second region may be defined by the second partition wall and a
pl ane provided in parallel with the second-partition wall and spaced
inward from the second partition wall with the second distancgec 97-03
~Further, the first region may be defined by a plane provided in parallel
~with the first partition wall and spaced inward fromthe first partition
wall with a first distance and a plane provided in parallel wth

pair of side walls 18 has two substantially rectangular

openings 20 which are disposed symmetrically to each
other with respect to the center of the side wall 18.
These openings 20 function to receive a fork of a

5 | forklift (not depicted)'when the pallet 10 is used for
transferring objects. From portions 22 and 24 of the
side wall 18 which define the respective side edges of
the fork-inserting opening 20, partition walls or
partition girders 26 and 28 respectively extend to

10 their corresponding portions 22 and 24 of the opposed
side wall 18. The upper and lower edges of the
partition walls 26 and 28 respectively join with the
upper board 12 and lower board 14. It is preferred
that the corner portions 22 and 24 between the side

15 walls 18 and partition walls 26 and 28 are rounded such
that the fork can be easily inserted into the openings
20. For the same purpose, the upper and lower edge
portions which define the upper and lower edges of the
opening 20 may be rounded or beveled. In the

20 following, a part constituted by center regions 30
between the openings 20, 20 in the respective side
walls 18 and the partition walls 28 is referred to as
an inner girder portion 32. Also, parts constituted by
outer areas 34 in the side walls 18 and their

25 corresponding partition walls 26 and side walls 16 are

referred to as outer girder portions 36.

10
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the first partition wall and spaced outward fromthe first partition wall
with a second di stance, and the second region nmay be defined by a pl ane
provided in parallel with the second partition wall and spaced outward
fromthe second partition wall with the first distance and a plane
provided in parallel with the second partition wall and spaced inward from
the second partition wall with the second distance. scC 97-03

In this pallet 10, as shown in Figs. 2 to 5, ribs
for reinforcing the pallet are monolithically formed on
the lower surface of the upper board 12 and the upper
surface of the lower board 14. The ribs are planar and

5 include longitudinal ribs 40 extending in parallel with
the side walls 16 and transverse ribs 42 extending in
parallel with the side walls 18.. These ribs 40 and 42
extend perpendicularly to the upper board 12 and lower
board 14 so that they can support Vertical loads acting
10 thereon from the upper board 12.

In this embodiment, all of the ribs 40 and 42 in
the outer girder portions 36 and inner girder portion
32 continuously extend from the upper board 12 to the
lower board 14. However, a part of the ribs may extend

15 discontinuously.
Between the inner girder portion 32 and each outer
. girder portion 36, a predetermined space is provided
between the ribs 40 and 42 formed on the lower surface
of the upper board 12 and those formed on the upper
20 surface of the lower board 14. This space
substantially equals to the width or height of each
fork-inserting opening 20 formed in the side walls 18.
Accordingly, spaces defined by the opposed partition
walls 26 and 28, the lower edge of the upper ribs 40
25 and 42, and the upper edge of the lower ribs 40 and 42

become fork—insérting holes 44 into which the fork can

11
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5 In a preferred enbodi nent of the present invention, the first

di stance is approximately 1/3 of the distance between the first partition
wal | and the second partition wall opposed thereto. The second distance is
approximately 1/3 of the shorter of the distance between the side wall of
the outer girder portion and the first partition wall and the distance
between the pair of second partition walls of the inner girder goporghi_@a.

be inserted.

More specifically, longitudinal ribs 40a in the
inner girder portion 32 are equidistantly disposed in
parallel with each other so as to continuously extend

5 between the side walls 18, 18. Transverse_ribs 42a in
the inner girder portibn 32 are equidistantly disposed
in parallel with each other so as to continuously
extend between the partition walls 28, 28.

Also, longitudinal ribs 40b placed between the

10 inner girder portion 32 and each outer girder portion
36 are equidistantly disposed in parallel with each
other so as to continuously extend between the side
walls 18, 18. The transverse ribs 42 placed between
the inner girder portion 32 and each outer girder

15 portion 36 are equidistantly disposed in parallel with
each other so as to continuously extend between their
corresponding partition walls 26 and 28. The
transverse ribs 42 in this region are constituted by
main ribs 42b and sub ribs 42c. Each main rib 42b

20 extends as an extension of the transverse rib 42a in
the inner girder portion 32. Each sub rib 42c is
disposed midway between the neighboring main ribs 42b,
42b.

Longitudinal ribs 40c in the outer girder portions

25 36 continuously extend between the side walls 18, 18

and are preferably disposed near their corresponding

12 [ ——
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The reinforcement ribs include a plurality of [longitudinal ribs extending
“in parallel with the side wall and a plurality of transverse ribs
extending orthogonally to the longitudinal ribs. In this case, t he
transverse ribs di sposed between the inner girder portion and the outer
girder portions may have a greater thickness in a region adjacent to the
first partition wall than in the other region. Alternatively,géfeg7-03
transverse ribs di sposed between the inner girder portion and the outer
girder portions may have a greater height in a region adjacent to said
first partition wall than in the other region.
partition walls 26. The transverse ribs 42 in each
outer girder potion 36 are constituted by main ribs 424
and sub ribs 42e. Each main rib 42d continuously
extends from the corresponding partition wall 26 to the
5 side wall 16 as an extension of the main rib 42b
disposed between the inner girder portion 32 and outer
girder potion 36. Each sub rib 42e continuously
extends from the corresponding partition wall 26 to the
longitudinal rib 40c as an extension of the sub rib 42c
10 disposed between the inner girder portion 32 and outer
girder potion 36.

Further, between the inner girder portion 32 and
each outer girder portion 36, the transverse ribs 42b
and 42c positioned in a region S, between the partition

15 wall 26 of the outer girder portion-36 and its adjacent
longitudinal rib 40b, are made thicker than the
_ transverse ribs 42b and 42c in the other regiomns.
The pallet 10 is made of a synthetic resin,
preferably, a thermoplastic resin. The synthefic resin
20 may appropriately be selected-accbrding to, for - |
example, cost, compatibility with fillers and
additives, easiness in molding, use and size of the
pallet, mechanical strength required for the pallet
(e.g., compressive strength, bending strength, or

25 flexure strength), and various physical properties.

Examples of thermoplastic resin to be used as a

13
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Further, a greater number of the transverse ribs may be disposed in a
region adjacent to the first partition wall than in the other region.

"It is preferred that the plastic pallet further conprises a nonslip nenber
provi ded on an outer surface of at |east one of the deck
boards. The nonslip nmenber

scc 97-03

preferable material for the pallet 10 include
polyethylene resins, polypropylene resins, polyamides,
polyethylene terephthalate, acrylonitrile-butadiene-
styrene copolymer (ABS), polyvinyl chloride resin, and

5 polycarbonate. Also, their modified products and
mixtures as well as polymer alloys and the like can be
used.

From the viewpoint of mechanical strength required
for the pallet 10, polypropylene resins such as

10 homopolymers of propylene or copolymers made of
propylene and other monomers are particularly
preferable as its material.

The above-mentioned thermopléstic resins may be
used in their non-foamed state as well as being foamed

15 to a volume which is about 1.1 to 1.2 times that of the
original volume in order to ameliorate their fluidity
_ or the like. When the thermoplastic resin is used in
the formed state, it can still be molded similarly to
the non-foamed body, while realizing the pallet with a
20 further smaller weight.

Fillers may be compounded in the above-mentioned
thermoplastic resins when necessary. The fillers
further improve the mechanical strength of the pallet.
It is necessary for the fillers to be stable at the

25 melting point of the thermoplastic resins and have a

favorable compatibility with the thermoplastic resins.

14
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may be nmade of a non-crosslinking thernoplastic elastoner conposition
~containing 30 to 90 parts by weight of an ethylene-a-olefin copolyner
. rubber and 70 to 10 parts by weight of a polyolefin resin
- Preferably, the plastic pallet further conprises a plurality of Iinear
. projections nonolithically formed on an outer surface of at |east one of
‘the deck boards. The present invention will be nore fully yYpdeggtgqd
‘fromthe detailed description given hereinbelow and the acconpanying
drawi ngs, which are given by way of illustration only and are not to be
considered as limting the present invention.
Examples of fillers include inorganic fibers such as
glass fibers and carbon fibers as well as inorganic
powders such as talc, clay, silica, and calcium
carbonate.

5 The above-mentioned fillers may appropriately be
selected according to, for example, cost, compatibility
with the thermoplastic resins, use and size of the
pallet, mechanical strength required for the pallet,
and various physical properties. Of the above-

10 mentioned fillers, inorganic fibers such as glass
fibers in particular are preferable from the viewpoint
of the cost and mechanical strength required for the
pallet.

Though depending on the kinds of fibers compounded,

15 the length of the above-mentioned inorganic fibers is
preferably 0.1 to 50 mm and more preferably 1 to 15 mm.

. Also, though depending on the kinds of fibers
compounded, the diameter of the above-mentioned
inorganic fibers is preferably 1 to 50 pm. The

20 particle size and form of the above-mentioned.inorganic
powders are not restricted in particular. Though
depending on the kinds of fillers compounded, the
compounding amount of the fillers with respect to the
above-mentioned thermoplastic resins is preferably not

25 more than 50% by weight, more preferably 10% by weight
to 40% by weight, and further preferably 15% by weight

15
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Further scope of applicability of the present invention will becone
apparent fromthe detailed description given hereinafter. However, it
shoul d be wunderstood that the detailed description and specific exanples,
while indicating preferred enbodi nents of the invention, are given by way
of illustration only, since various changes and nodifications within the

.spirit and scope of the invention will be apparent to those s ibbﬁij %
‘the art fromthis detailed description. BRI EF DESCRIPTION OF T E MP GS

Fig. 1 is a perspective view showng a pallet in accordance with a first

enbodi nent of the present

. to .35% by weight from the viewpoint of the mechanical
strength required for the pallet. Also, the above-
mentioned fillers may be compounded in the
thermoplastic resins either separately or in

5 combinations of two or more when necessary. Further,

the method of mixing them with the thermoplastic resins
is not restricted in particular.

Also, such additives as antioxidants, uitraviolet
absorbents, colorants, release agents, and unti-

10 shrinking agents may be added to the thermoplastic
resins when necessary.

In order to make the pallet 10 from a synthetic
resin, first, as shown in Fig. 2, an upper half 10a
including the upper board 12 and a lower half 10b

15 including the lower board 14 are molded. These halves
10a and 10b, which have identical forms, are the same
ones as obtained when the pallet 10 shown in Fig. 1 are
horizontally divided at its center in the height
direction. Though any appfopriate method can be used

20 for molding the halves 10a and 10b, an injection press
molding method such as that disclosed in the U.S.
Patent No. 5,154,872 is preferably employed, and the
disclosure of this patent is incorporated hereby by
reference. As the halves 10a and 10b are molded, the

25 intersecting portions between their individual

constituents are integrated together.

16 ’
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I nventi on; _ _ Fig. 2 is an exploded perspective view of the
pallet shown in Fig. I; Fig. 3 is an explanatory view show ng the
:arrangenent of ribs in the pallet shown in Fig. 1;

sScc 97-03

After the upper and lower halves 10a and 10b are
formed, their faces to be joined together are made to
abut to each other and then are joined together by
means of an appropriate joining method such as heat

5 fusion, whereby the pallet 10 shown in Fig. 1 is
formed.

Referring now to Fig. 6, the pallet 10 is mounted
on support tables 50 which are disposed in parallel
with each other, while a load is imparted to the pallet

10 . 10 from thereabove by way of steel round bars 52
disposed on the pallet 10 along the longitudinal axial
lines of the respective fork-inserting holes 44. 1In
this case, the pallet sags as indicated by two-dot
chain lines in Fig. 6. Here, it bends most greatly at

15 | the peripheral portions of the partition walls 26 of
the outer girder portions 36.

In this embodiment, however, since the peripheral
portions of the partition walls 26 in the outer girder
portions 36 are locally reinforced, the load is

20 dispersed, thereby reducing the amount of flexure.
Accordingly, less stress occurs. Namely, the main
-transverse ribs 42a, 42b, and 42d continuously extend
between the side walls 16, 16, while the sub transverse
ribs 42c and 42e project into the outer girder portion

25 36 from the partition walls 28 of the inner girder

portion 32 through the partition walls 26 of the outer

17 -
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Fig. 4 is an enlarged cross-sectional view of part |V shown in Fig. 3,
taken along IV-IV line in Fig. 5; Fig. 51s a cross-sectional view
taken along V-V line in Fig. 4 Fig. 6 is an explanatory view show ng
a nmethod for testing the bending strength of a pallet; Fig. 7is a
cross-sectional viewsimlar to Fig. 4, showing a nodified exanple of the
pallet in accordance wth the present invention; Fig. 8 igec@97-03
cross-sectional viewsimlar to Fig. 5  show ng another nodified exanple
gof the pallet in accordance with the present invention;

girder portions 36. Accordingly, the region between
the inner girder portion 32 and each outer girder
portion 36, i.e., region of each fork-inserting hole
44, is reinforced, and further the peripheral portions

5 of the partition walls 26 in the outer girder portions
36 are reinforced. In addition, since one end of each
sub rib 42e in the outer girder portion 36 is connected
to the longitudinal rib 40c, the force acting on the
sub ribs 42e can be dispersed from the longitudinal rib

10 40c into the main ribs 42d. Also, since the transverse
ribs 42b aﬁd 42c in the region S, adjacent to the outer
girder portions 36 are made thicker than those in the
other regions,.the partition walls 26 and the
peripheral portions of the upper and lower boards 12,

15 14 adjacent to the partition walls 26 are sufficiently
reinforced.

In the following, the éonfigurations of the
reinforcement ribs 40 and 42 will be explained in terms
of weight. 1In Fig. 4, a region designated by "Sa" is

20 defined by each partition wall 28 of the inner girder
portion 32 and a plane provided in parallel with the
partition wall 26 and spaced outward from the wall 26
with a predtermined distance or width, and a region
designated by "Sb" is defined by the partition wall 26
25 of opposed outer girder portion 36 and a plane provided
in parallel with the partition wall 26 and spaced
S
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Fig. 9 is a cross-sectional viewsinmlar to Fig. 4, showng a different
nodi fi ed exanple of the pallet in accordance with the present invention;
"Fig. 10 is a cross-sectional - viewsimlar to Fig. 4, showing a further

- nodi fied exanple of the pallet in accordance with the present invention;

' Fig. 11 is a cross-sectional viewsimlar to Fig. 4, showing a conparative
- pallet; Fig. 12 is a plan view showing a pallet in accordgpgegwiiph a
: second enbodi ment of the present

inward from the wall 26 with the same distance. When
the reinforcement ribs 40 and 42 in the region Sa and
those in the region Sb are compared with each other in
terms of weight, the latter reinforcement ribs are

5 heavier than the former reinforcement ribs since the
thickness of the transverse ribs 42 in the region S,
adjacent to the partition wall 26 is made greater.
Namely, the ratio of the total weight of the
reinforcement ribs in the region Sb to the total weight

10 of the reinforcement ribs in the region Sa exceeds 1.
Here, it is preferred that the distance defining the
regions Sa and Sb be approximately 1/3 of the width,
i.e., horizontal length L,, of the fork-inserting
opening 20. It is due to the fact that, of the

15 reinforcement ribs 40 and 42, only those existing
within this range of distance contribute to the
reinforcement of the peripheral portion of the
partition wall 26 in each outer girder.portion 36.

Also, in Fig. 4, a region designaﬁed by "Sc" is

20 defined by each partition wall 28 of the inner girder
portion 32 and a plane provided in parallel with the
partition wall 26 and spaced inward from the wall 26 .
with a predtermined distance or width, and a region
designated by "Sd" is defined by the partition wall 26

25 of opposed outer girder portion 36 and a plane provided

in parallel with the partition wall 26 and spaced

19
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i nvention; Fig. 13 is a front view of the pallet showm in Fig. 12;
Fig. 14 is an explanatory view showing a nethod for testing slippage
between a | oad and a pallet;- Fig. 15 is a plan view showi ng a pall et
in accordance with a third enbodi rent of the present invention;

scC 97-03

outward from the wall 26 with the same distance. When
the reinforcement ribs 40 and 42 in the region Sc and
those in the region Sd are compared with each other in
terms of weight, the latter reinforceﬁent ribs are

5 heavier than the former reinforcement ribs since due to
the existence of the reinforcemént ribs 40c, 42e.
Namely, the ratio of the total weight of the
reinforcement ribs in the region Sd to the total weight
of the reinforcement ribs in the region Sc exceeds 1.

10 Here, assuming that the width of the inner girder
portion 32 is L,, that the width of each outer girder
portion 36 is L;, and that the smaller of these widths
is L,, it is preferred that the width defining the
regions Sc and Sd be approximately 1/3 of L,. The width

15 is set to approximately L,/3 since, of the reinforcement
ribs 40 and 42, only those existing within this range

_ contribute to the reinforcement of the peripheral
portion of the partition wall 26 in each outer girder
portion 36. Also, the smaller width of L, and La is

20 'selected since, assuming that there is a relationship
of L, < L; and that L, is adopted as L,, the region Sc
defined by L,/3 may occupy most part of the inner girder
portion 32 and, according to circumstances, may exceed
the inner girder portion 32.

25 Thus, since the reinforcement ribs are made of the

same material, the fact that the reinforcement ribs in

20
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Fig. 16 is an enlarged cross-sectional view taken along XVII-XVIl |ine of

Fig. 15, showing a cross- sectional formof a |inear projection;

Figs. 17 to 23 are plan views respectively showing nodified exanples of

the pallet in accordance with the third enbodi ment; Fig. 24 is an

expl anatory view showing a nethod for testing slippage between pallets;

"Fig. 25 is a cross-sectional viewsimlar to Fig. 4, show ng agether-o3

nodi fi ed exanple of the pallet in accordance with the present invention;

and Fig. 26 is a cross-sectional viewsimlar to Fig. 4, showing a

further nodified exanple of the pallet in

' the regions Sb and Sd are heavier than those in the
‘regions Sa and Sc means that the total cross-sectional
area of the reinforcement ribs in the regions Sb and Sd
is greater than that of the reinforcement ribs in the

5 regions Sa and Sc. BAs compared with reinforcement ribs

having a smaller cross-sectional area, a smaller force
acts per unit area on those having a greater cross-
sectional area, thereby generating a smaller internal
stress. This can enhance the reinforcing effect.

10 Thus, when the total weight of the reinforcement
ribs is increased in the regions to be reinforced in
particular, a desired reinforcing effect is obtained.
Accordingly, since it is not necessary for the other
parts to be provided with additional reinforcement ribs

15 or larger reinforcement ribs, the weight of the pallet
can be maintained or reduced, while a higher strength

_ is obtained. Here, it is preferred that each of the
ratio of the total weight of the reinforcement ribs in
the region Sb to that of the reinforcement ribs in the

20 region Sa and the ratio of the total weight of the
reinforcement ribs in the region Sd to that of the
reinforcement ribs in the region Sc is not greater than
5. The weight of the pallet may increase to an
undesirable extent when the weight ratio exceeds 5.

25 As can be appreciated from the foregoing, means for

incrgasing the total weight of the reinforcement ribs,

21 e
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accordance wth the present invention. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS In the follow ng explanati ons and draw ngs,

‘parts

i denti cal

or equivalent to each other will be referred to with

‘nuneral s identical to each other. Al so, for

9

10

15

20

25

SCC 97-03

such as the transverse ribs 42 in particular, around
the partition walls 26 of the outer girder portions 36
is not restricted to the embodiment shown in Figs. 1 to
5. For example, each of the transverse ribs 42b and
42¢c in the region referred to with the mark S; in Fig. 4
may have a thickness identical to the thickness of each
transverse rib in the region S,.

Alternatively, as shown in Fig. 7, the sub
reinforcement ribs 42c and 42e may be disposed only
around the partition wall 26 of the outer girder
portion 36, whereas the other regions are provided with
no sub reinforcement ribs. A pallet 10A shown in Fig.
7 has a further reduced weight of its own as compared
with the pallet 10, while yielding the similar
reinforcing effects.

Further, as shown in Fig. 8, the transverse ribs

~ 42b between the inner girder portion 32 and each outer

girder portion 36 may increase their height as they
approach the partition wall 26 of the outer girder
portion 36. In this case, it is preferred that the
edge of the portion where the height of each transverse
rib 42 changes be provided with a radius R of a degree
which does not make it difficult for a fork to be
inserted therein. In a pallet 10B shown in Fig. 8,
portions of the rib reinforcing the partition wall 26
are vertically extended, whereby the partition wall 26
This Sheet Has B
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clarification, suffixes are added to the reference nmarks when appropriate.
‘Referring nowto the drawings, and particularly to Fig. 1, there is shown
.a plastic pallet according to the present invention, generally designated
|by the nuneral 10. This pallet 10 is formed as a substantially square
|plate, and as one-piece structure or a monolith. The pallet 10 conprises a
'pair of planar deck boards 12 and 14 whi ch oppose to each othegce 97-03
‘substantially in parallel. These deck boards 12 and 14 are generally
square and are configured substantially identical to each other. Though
.the outer surfaces of )
of the outer girder portion 36 which receives a bending
moment when a load is imparted to the pallet 10B can be
effectively reinforced.
Further, as shown in Fig. 9, the distance between
5 the neighboring longitudinal ribs 40b interposed
between the inner girder portion 32 and the outer
girder portion 36 may decrease from the inner girder
portion 32 toward the outer girder portion 36. In the
pallet 10C shown in Fig. 9, the arrangement of the ribs
10 can locally reinforce the peripheral portion of the
partition wall 26 of the outer girder portion 36 in the
pallet 10C as well.
It will be apparent that various changes may be in
the form, construction and arrangement of the above-
15 mentioned pallets. For example, a pallet 10I of the
present invention shown in Fig. 25 has the
_ substantially same configuration as the pallet 10 shown
in Figs. 1 to 5, except that each transverse rib 42b,
42¢c between the inner girder portion 32 and the outer
20 girder portion 36 has a constant thickness throughout
its length. In this configuration, the partition wall
26 of the outer girder portion 36 and the portions of
the upper and lower boards 12, 14 adjacent to the wall

26 are sufficiently reinforced due to the presence of

25 the ribs 40c, 42d and 42e in the outer girder portion
36.
-
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both of the deck boards 12 and 14 can serve as a surface for carrying
objects, it is assuned in the follow ng explanation that only the upper
.surface of the upper deck board 12 in Fig. 1 functions as a carrier
‘surface. Here, for clarification, the upper deck board 12 and the | ower
deck board 14 in Fig. 1 are referred to as "upper board" and "I ower
-board," respectively. The upper board 12 and | ower board éécagg_ 3
ICR are

-connected to each other by side walls or side girders 16 and 1
di sposed t herebetween and extend al ong edges of the upper board 12 and
-l'oner board 14. Each of the
Also, Fig. 26 shows another embodiment of the
present invention. Though a pallet 10J shown in Fig.
26 has the substantially samé configuration as the
pallet 10 shown in Figs. 1 to 5, the pallet 10J.differs
5 from the pallet 10 in that there are the only main ribs
42d in the outer girder portion 36 without the sub ribs
42e and the iongitudinal rib 40c. In this pallet 10J,
since the transverse ribs 42b and 42c in the region S,
are made thicker than those in the other regions, the
10 partition wall 26 of the outer girder portion 36 and
the portions of the upper and lower boards 12, 14
adjacent to the wall 26 are sufficiently reinforced.
In accordance with the present invention, as
explained in detail in the foregoing, in place of the
15 simple, uniform arrangement of reinforcement ribs, the
degree of reinforcement in the peripheral portions of
. the partition walls 26 is made higher than that in the
peripheral portions of the partition wall 28, whereby
the peripheral portions of the partition wall 26 of the
20 outer girder portion 36 on which stress has
conventionally tended to concentrate can be effectively
reinforced. Consequently, the stress occurring there
can be decreased, whereby not only the upper and lower
boards 12 and 14 near the above-mentioned peripheral
25 portion but also the whole pallet can be restrained

from deforming. The thickness of hte ribs, side walls,

24
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pair of opposed side walls 16 is continuous w thout bores, openings, and
~the like. Each of the renaining 10

pair of side walls 18 has two substantially rectangul ar openings. 20 which
.are disposed symmetrically to each other with respect to the center of the
side wall 18. These openings 20 function to receive a fork of a

ScC 97-03

partition walls and deck boards is not particularly
limited and variable depending on the size of the
pallet or the like. For example, in a pallet of 1100
mm width and 1100 mm length thch has been widely used,
5 a strength necessary for the pallet can be maintained,
while the reinforcement ribs, side walls 16 and 18, and
partition walls 26 and 28 each have a thickness as
small as about 2 to about 10 mm and the upper board 12,
and lower board 14 each have a thickness as small as
10 - about 2.5 to about 4.5 mm so as to yield a lighter
weight.
Here, as in the case of a pallet 10D showh in Fig.
10, it is preferred that the upper and lower boards 12
and 14 in the region between the inner girder portion
15 32 and outer girder portion 36 be provided with a
plurality of drain holes 46. Preferably, at least one
. drain hole 46 is disposed in each section defined by
the reinforcement ribs 40 and 42 such that water is
rapidly dischérged therefrom. Here, in view of the
20 _ draining capacity thereof and the strength of the
pallet, the drain holes 46 are preferably formed with a
total area expressed by an opening ratio of 5% to 20%
or, more preferably, 7% to 10% with respect to the area

of the upper and lower board 12 and 14 in the regiop

25 between the inner girder portion 32 and outer girder
portion 36.

-

This Sheet Hii\lmﬁl\li\eﬁird



forklift (not depicted) when the pallet 10 is used for transferring
objects. From portions 22 and 24 of the side wall 18 which define the
.respective side edges of the fork-inserting opening 20, partition walls or
‘partition girders 26 and 28 respectively extend to their corresponding
~portions 22 and 24 of the opposed side wall 18. The upper and | ower edges
of the partition walls 26 and 28 respectively join with the ugegrggg gd
.12 and lower board 14. It is preferred that the corner portion§~22~and™ 24
between the side walls 18 and partition walls 26 and 28 are rounded such

‘t'hat the fork can be easily inserted into the openings
In the following, the results of the actually

measured bending strengths and weights of various
pallets will be explained. The pallets used for the
measurement were the pallets 10, 10D and 10I having
5 forms shown in Figs. 1 to.5, Fig. 10 and Fig. 25,
respectively. A pallet Pl shown in Fig. 11 was
particularly made for comparison. |
In order to prepare these pallets, halves were made
from polypropylene resin, and then the halveé were
10 joined together by heat fusion. Each of these pallets
had an outer size defined by a length of 1,100 mm,
width of 1,100 mm, and height of 144 mm. The width (L,)
of the fork-inserting opening 20 was 260 mm, while the
height thereof was 74 mm. The width (L,) of the inner
15 girder portion 32 was 300 mm, whereas the width (L;) of
each outer girder portion 36 was 140 mm. Also, the
. thickness of each of the upper board 12, lower board
14, side walls 16 and 18, and partition walls 26 and 28
was 3 mm. Furthér, the thickness of each of the
20 reinforcement ribs 40 and 42 in the inner girder
portion 32 and outer girder portions 36 was 2.5 mm.
These sizes were common in all the measured pallets.
In the pallet 10 shown in Figs. 1 to 5, the
thickness of each of the transverse ribs 42b and 42c
25 disposed between the inner girder portion 32 and each

outer girder portion 36 was 4 mm and 3 mm respectively

—
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20. For the sane purpose, the upper and | ower edge portions which define
the upper and | ower edges of the opening 20 may be rounded or beveled. In
the following, a part constituted by center regions 30 between the

openi ngs 20, 20 in the respective side walls 18 and the partition walls 28
Is referred to as an inner girder portion 32. Also, parts constituted by
outer areas 34 in the side walls 18 and their correspondi ng pagde¢topoos
wal s 26 and side walls 16 are referred to as outer girder portions 36.
REPLACEMENT SHEET

'in the region S, and the other regions. The
longitudinal rib 40b had a thickness of 3 mm. The
pallet 10D shown in Fig. 10 was the same as the pallet
10 shown in Figs. 1 to 5 except that it had the drain

5 holes 46 with a diameter of 20 mm. The pallet 10I
shown in Fig. 25 was the same as the pallet 10 shown in
Figs. 1 to 5 except that the transverse ribs 42b and
42c had a constant thickness of 3 mm. In the pallet
Pl shown in Fig. 11, only the main ribs 42d of the

10 transverse ribs were disposed in the outer girder
portions 36 with neither longitudinal ribs nor sub
ribs. Also, the longitudinal ribs 40b between the
inner girder portion 32 and outer girder portions 36
had a constant thickness of 3 hm, whereas the

15 ' transverse ribs 42b and 42c had a constant thickness of
4 mm.

The bending strength was measured according to the

standard of JIS Z-0602 (1988). Namely, as shown in
Fig. 6, the pallet to be measured was mounted on the

20 support tables 50, each having a width of 100 mm,
disposed along the side walls 16 of the pallet. On the
pallet, the steel round bars 52 were disposed along the
fork-inserting holes 44, respectively. A préssure
member 54 of a pfess was disposed on the round bars 52.

25 Then, the press was operated so as to gradually impart

a load on the two round bars from 100 kgf to 1,250 kgf.
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In this pallet 10, as shown in Figs. 2 to 5, ribs for reinforcing the
pallet are nonolithically formed on the |ower surface of the upper board
12 and the upper surface of the | ower board 14. The ribs are planar and
include longitudinal ribs 40 extending in parallel with the side walls 16
and transverse ribs 42 extending in

scc 97-03

The bending strength is represented by the flexure
ratio of the pallet when a load of 1,250 kgf is
imparted thereto. The flexure ratio (%) is gi?en by
the following formula: |

5 [(8,-8,)/0] x 100
in which &, represents a flexure amount at the center
portion of the pallet when a load of 100 kgf is
imparted; 9, fepresents a flexure amount at the center
portion of the pallet when a load of 1,250 kgf is

10 | imparted; and ( represents a distance between inner
surfaces of the support tables 50, 50 = 900 mm.
Accordingly, the bending strength becomes greater as
the vélue of flexure ratio is smaller.

The weights were calculated from the drawings

15 without actual measurement. The total weight of each

pallet and the total weight of ribs in each
~ predetermined region in the whole pallet were
determined as weights to be compared.
As a result of these measurements concerning
20 bending strength and weights, data shown in the

following Table 1 were obtained.

—_—
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.parallel with the side walls 18. These ribs 40 and 42 extend
.perpendicularly to the upper board 12 and | ower board 14 so that they can
‘support vertical |oads acting thereon fromthe upper board 12. In
this enbodinment, all of the ribs 40 and 42 in the outer girder portions 36
‘and inner girder portion 32 continuously extend fromthe upper board 12 to
the |ower board 14. However, a part of the ribs may extend C 97-03

di sconti nuously. Bet ween the inner girder portion 32 and each outer

gi rder portion 36, a predeterm ned space is provided between the ribs 40
.and 42 formed on the | ower surface
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of the upper board 12 and those formed on the upper surface of the |ower
board 14. This space substantially equals to the width or height of each
fork-inserting opening 20 fornmed in the side walls 18. Accordingly, spaces
defined by the opposed partition walls 26 and 28, the | ower edge of the
upper ribs 40 and 42, and the upper edge of the lower ribs 40 and 42
;?gcone fork-inserting holes 44 into which the fork can SCC 97-03
As shown in these data, while the weight of each of
the pallets 10, 10D and 10I increases by only about 2%
to 3% as compared with the pallet P1l, their flexure
ratio is improved by about 30%, thereby yielding a
5 sufficient bending strength with respect to the whole
weight. Accordingly, when pallet is configured such
that the peripheral portion of the partition wall 26 of
each outer girder portion 36 is particularly reinforced
as in the case of the present invention, the pallet can
10 be manufactured with a light weight and a high strength
with respect to load. |
Here, the pallet 10D has a weight which is about 2%
lighter than the pallet 10 due to the drain holes 46
formed therein. Its flexure ratio in the bending test
15 is lower than that of the pallet 10 by only 4%, thereby
proving that the effect of the present invention is
great.
Figs. 12 and 13 show another embodiment of the
present invention. Though configured substantially the
20 same as the pallet 10 shown in Figs. 1 to 5, a pallet
10E shown in Figs. 13 and 14 differs therefrom in that
nonslip members 60 are attached to the upper surface of
the upper board 12 and the lower surface of the lower
board 14. The depicted nonslip members 60, each of

25 which is formed like a strip, extend from one side of

the pallet 10E to the other side in the same direction.

30 :
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be inserted. More specifically, longitudinal ribs 40a in the inner
girder portion 32 are equidistantly disposed in parallel with each other
| so as to continuously extend between the side walls 18, 18. Transverse
.ribs 42a in the inner girder portion 32 are equidistantly disposed in

. parallel with each other so as to continuously extend between the
‘partition walls 28, 28. Al so, longitudinal ribs 40b pl acedgbet yeepst he
i nner girder portion 32 and each outer girder portion

without being restricted to the strip-like form, the
nonslip members 60 may also be formed like a cord,
plate, block, disk, or the like.

Also, as depicted,'it is preferred that a plurality

5 of the nonslip members 60 (four on each face in the
depicted embodiment) be provided. Though not
restricted in particular, the size of the nonslip
member 60 is, for example, such that its width and
thickness are respectively about 10 to 35 mm and about

10 0.5 to 3 mm.

The nonslip member 60 is constituted by a specific
plastic elastomer composition. The thermoplastic
elastomer composition used as the nonslip member is a
non-croéslinking thermoplastic elastomer composition

15 containing an ethylene-e-olefin copolymer rubber and a
polyolefin resin.

Exémples of the above-mentioned ethylene-¢-olefin
copolymer rubber include ethylene-propylene copolymer
rubber, ethylene-butene-1 copolymer rubber, ethylene-

20 heptene-1 copolymer rubber, and ethylene-hexene-l
copolymer rubber. Of these materials, ethylene-
propylene copolymer rubber is preferable.

Examples of the above-mentioned polyolefin resin
include propylene homopolymers; propylene resins such

25 as copolymers of propylene and «-olefins exemplified by

propylene-ethylene copolymer, propylene-l-butene
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36 are equidistantly di sposed in parallel with each other so as to
continuously extend between the side walls 18, 18. The transverse ribs 42
- pl aced between the inner girder portion 32 and each outer girder portion
36 are equidistantly disposed in parallel with each other so as to
~continuously extend between their corresponding partition walls 26 and 28.
. The transverse ribs 42 in this region are constituted by nmainggpbg§74g8h
-and sub ribs 42c. Each main rib 42b extends as an extension of the
transverse rib 42a in the inner girder portion 32. Each sub rib 42c is
. di sposed n1dmay bet ween the nei ghboring main ribs 42b,

- copolymer, propylene-l-hexene copolymer, and propylene-
4-methyl-l-pentene copolymer; and polybutene. Of these
materials, the polypropylene resins are preferable as
the above-mentioned polyolefin resin.

5 In the melted compounding amounts of the two
ingredients, the ethylene-a-olefin copolymer rubber is
30 to 90 parts by weight or preferably 50 to 80 parts
by weight, whereas the polyolefin resin is 70 to 10
parts by weight or preferably 50 to 20 parts by weight.

10 When the compounding amount of ethylene-a-olefin

- copolymer rubber exceeds 90% by weight, the strength of
the nonslip members 60 or the bonding strength between
the main body of the pallet 10F and the nonslip members
60 may unfavorably deteriorate. On the other hand,

15 when the compounding amount of this rubber is less than
30 parts by weight, nonslip characteristics may not be

~maintained.

The method of making the non-crosslinking
thermoplastic elastomer composition containing the

20 above-mentioned two ingredients is not restricted in
particular. For example, known melting and mixing
means such as heated roll, Banbury mixer, and extruder
can be used. Also, the non-crosslinking thermoplastic
elastomer composition may be manufactured by

25 copolymerization.

Further, the non-crosslinking thermoplastic
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42b.

Longi tudinal ribs 40c in the outer girder portions 36

continuously extend between the side walls 18, 18 and are preferably

di sposed near their correspondi ng _ 13
partition walls 26. The transverse ribs 42 in each

10

15

20

25

Scc 97-03

elastomer composition in the present invention may
contain a mineral oil type softener. Examples of the
softener include paraffinic oils, naphthenié oils, and
aromatic oils. Of these oils, the paraffinic oils and
naphthenic oils having a favorable compatibility with
the ethylene-a-olefin copolymer rubber are preferable.
Also, with respect to 100 parts by weight of the
total amount of ethylene-e¢-oclefin copolymer rubber and
polyolefin resin, the content of the mineral oil type'
softener is not more than 100 parts by weight or

preferably not more than 50 parts by weight. The

ethylene-a-olefin copolymer rubber characteristically

exhibits a high extensibility due to the mineral oil
type softener. Since the amount of addition of the
mineral oil type softener is arbitrarily selected

according to the molecular weight of ethylene-a-olefin

_copolymer rubber employed, it may be used as a material

even in the range exceeding the amount mentioned above.
Nevertheless, a decrease in strength or bleeding may
occur when it is used too much.

The mineral oil type softener may be mixed with the
non-crosslinking thermoplastic elastomer composition
used in the present invention iﬁ a kneader.
Alternatively, it may be added as an extender oil to
the ethylene-a-olefin copolymer rubber beforehand in

the process of making the latter.
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outer girder potion 36 are constituted by main ribs 42d and sub ribs 42e.
Each main rib 42d continuously extends fromthe corresponding partition
‘wall 26 to the
~between the inner girder portion 32 and outer girder potion 36. Each sub

' rib 42e continuously extends fromthe corresponding partition wall 26 to
‘the longitudinal rib 40c as an extension of the sub rib 42c diggpogedys

' between the inner girder portion 32 and outer girder potion 36.

between the inner girder portion 32 and each outer girder portion
36, the transverse ribs 42b

Furt her,

10

15

20

25

side wall 16 as an extension of the main rib 42b di sposed

Here, in the non-crosslinking thermoplastic
elastomer composition, pigments, fillers, stabilizers,
ultraviolet:absorbers, or other modifying assistants
may be used when necessary.

As the method of making the nonslip members 60 from
the materials meﬁtioned above, known molding methods
such as injection molding method, press molding method,
and extrusion molding method may be used. The method
of attaching the nonslip members 60 to the main body of
the pallet 10E is not restricted in particular. For
example, by insert molding method, the nonslip members
60 can be attached to the main body of the pallet
simultaneously with the molding of the pallet.
Alternatively, by means of bonding, heat fusion,
fitting, and the like, they can be attached to the
pallet body after the molding of the pallet body.

It has conventionally been known to attach nonslip
members to the surface of the pallets. Cénventionally
known nonslip members are made of a low-density
polyethylene-vinyl acetate copolymer (Japanese Patent
Publication No. 56-41505) or a partially-crosslinked
thermoplastic elastomer (Japanese Patent Publication
No. 3-50703). The nonslip member made of a low-density
polyethylene-vinyl acetate copolymer, however, has a
low bonding strength and friction coefficient with

respect to the main body of a pallet made of a

34
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and 42c positioned in a region S err] between the partition wall 26 of the

.outer girder portion 36 and its adjacent longitudinal rib 40b[err] are

~made thicker than the transverse ribs 42b and 42c in the other regions.

~The pallet 10 is nmade of a synthetic resin, preferably, a thernoplastic
resin. The synthetic resin may appropriately be selected according to, for

exanpl e, cost, conpatibility with fillers and additives, eaS|ng§S ?a 03

nol di ng, use and size of the pallet, nechanical strength require

pallet (e.g., conpressive strength, bending strength, or flexure

strength), and various physical properties.

o synthetic resin such as polypropylene in particular,
whereby its effect as a nonslip member may not be
sufficient. The nonslip member made of a partially-
crosslinked thermoplastic elastomer, on the other hand,

5 may be problematic in that its abrasion resistance is
insufficient. The nonslip members 60 made of the
above-mentioned non-crosslinking thermoplastic
elastomer is free from these problems. Namely, the
nonslip member in accordance with this embodiment is

10 inexpensive, maintains its nonslip characteristics over
a long period of time, has a high bonding strength with
respect to the main body of the pallet, and is
excellent in abrasion resistance.
In the following, results of tests concerning
15 slippage of the load, bonding strength, productivity of
nonslip members, and abrasion resistance conducted for
_ the pallet 10E in this embodiment will be explained.
The results of the tests are shown in the following
Table 2. In these tests, the pallet 10F shown in Figs.
20 12 and 13 and two kinds of comparative pallets P2 and
P3 were prepared.
In order to prepare the main body of the pallet 10E-
in accordance with this embodiment, halves were made of
a polypropylene resin by injection press molding

25 method, and then the halves were joined together by
heat fusion. The pallet 10E had a size defined by a
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Exanpl es of thernoplastic resin to be used as a

14 preferable material for the pallet 10 include polyethylene resins,
pol ypropyl ene resins, polyan des, polyethylene terephthal ate,
acrylonitrile-butadi ene- styrene copolynmer (ABS), polyvinyl chloride
resin, and polycarbonate. Al so, their nodified products and

SCC 97-03

width of 1,100 mm, length of 1,100 mm, and height of
144 mm, while the upper and lower boards each had a
thickness of 3 mm. The inner configuration of the main
body of the pallet was similar to that shown in Figs. 1

5 to 5. The strip-like nonslip members 60 made by
injection molding of a non-crosslinking thermoplastic
elastomer composition were integrally attached to the
respective outer surfaces of the upper and lower boards
12 and 14 of the main body of the pallet four by four

10 in the length direction of the pallet. Each nonSlip
member 60 had a thickness of 2 mm, width of 25 mm, and
length of 1,100 mm. Two of the four nonslip members 60
were disposed at positions which were respectively 65
mm inside of both ends of the pallet, while the other

15 two were disposed therebetween, with equal intervals
therebetween. _

The comparative pallet P2 was the same as the
above-mentioned pallet 10E except that a crosslinking
thermoplastic elastomer composition was used as the

20 nonslip members. The crosslinking thermoplastic
elastomer composition was made by the method comprising
the steps of preparing a composition containing 51
parts by weight of ethylene-propylene copolymer rubber,
20 parts by weight of propylene homopolymer, and 29

25 parts by weight of propylene-ethylene random copolymer;
adding 0.04 parts by weight of 2,5-dimethyl-2,5-di(t-
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m xtures as well as polyner alloys and the |ike can be used. From t he
vi ewpoi nt of mechanical strength required for the pallet 10, polypropyl ene
‘resins such as honopol yners of propyl ene or copol yners made of propyl ene
~and ot-her nmononers are particularly preferable as its material. The

fabove-nenti oned thernoplastic resins may be used in their non-foaned state
éas wel | as being foaned to a volume which is about 1.1 to 1.2 Li-pegqLtiat

'of the original volunme in order to aneliorate their fluidity or the Iike.

v%en the thernoplastic resin is used in
butylperoxy)hexane to 100 parts by welght of thus
prepared composition; and subjecting thus formed
mixture to a dynamic heat treatment for about 30
seconds at 240° to 260°C by means of a biaxial extruder
5 so as to make it partially crosslinked.

The comparative pallet P3 was the same as the
above-mentioned pallet 10E except that ethylene-vinyl
acetate copolymer (EVA) is used as the nonslip members.
Here, EVA containing 10% by weight of vinyl acetate and

10 having a density of 0.93 g/cnﬁ was used.

The above-mentioned pallets 10E, P2, and P3 were
used for.tests concerning the slippage of loads and
bonding strength. For the abrasion test, plates each
having a thickness of 3 mm prepared by injection-

15 molding of the compositions identical to the above-
mentioned respective nonslip members were used.

The load slippage test was performed as follows.
Namely, as shown in Fig. 14, a 25-kg resin bag 67 was
mounted on each pallet to be evaluated, this pallet was

20 inclined with respect to a horizontal plane, and the
state where the resin bag 67 began to slip before the
angle of inclination a became 45 degrees was evaluated.
The contents of evaluation results indicated in Table 2

are as follows:

25 O : Hard to slip.
A : Slip a little.
37
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the fornmed state, it can still be nolded simlarly to the non-foaned body,

while realizing the pallet with a further snmaller weight. Fillers may
be conpounded in the above-nentioned thernoplastic resins when necessary.
The fillers further inprove the nmechanical strength of the pallet. It is

Inecessary for the fillers to be stable at the nelting point of the
Ethernnplastlc resins and have a favorable conpatibility with tec 97.03
t her nopl astic resins.

In the bonding strength test, evaluated was the
resistance to peeling of the nonslip member when the
edge portions of the nonslip member were held to impart
a force directed so as to peel off the nonslip member

5 attached to the main body of the pallet. The contents
of evaluation results indicated in Table 2 are as
follows:

o} Hard to peel.

X

Easy to peel.
10 The contents of evaluation results concerning the
productivity of the nonslip member are as follows:
© : Easy to manufacture, incurring a :low cost.
A : Relatively hard to manufacture, incurring a
considerable cost.
15 For the abrasion test of the nonslip members, the
mass of abrasion wear was measured according to JIS K-
. 7204 (1977). For the measurement, Rotary Abrasion
Tester (truck wheel: CS-18; load: 1,000 g) manufactured
by Toyo Seiki Co., Ltd. was used. The abrasion
20 resistance is better as the mass of abrasion wear is

smaller.
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-sel ected according to,
t her nopl asti c resins,
required for the pallet,

as inorganic

for exanpl e,
use and size of the
and various physical properties. O tgeca99y63

cost

Exanples of fillers include inorganic fibers such as
carbon fibers as well
-cal cium carbonate.

powders such as talc,
The above-nentioned fillers nay appropriately be

cl ay,

gl ass fibers and
silica, and

conpatibility wth the

pal | et

mechani ca

strength

TABLE 2
SLIPPAGE | BONDING | PRODUC- | MASS OF
OF LOAD STRENGTH | TIVITY ABRASION
WEAR (mg)
PALLET 10E O O O 57
PALLET P2 O O A 200
PALLET P3 A X @) 55
This Sheet Haé Been Replaced
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mentioned fillers, inorganic fibers such as glass fibers in particular are
preferable fromthe viewpoint of the cost and nechanical strength required
for the pallet. Though dependi ng on the kinds of fibers conpounded,
the Il ength of the above-nentioned inorganic fibers is preferably 0.1 to 50
-mm and nore preferably 1 to 15 nm Al so, though depending on the kinds of
fibers conpounded, the dianmeter of the above-nentioned inorgagsge §4bggs
is preferably 1 to 50 pm The particle size and formof the

above-nentioned inorganic powders are not restricted in particular. Though

From these test results, it can be seen that the
pallet 10E of this embodiment is excellent in nonslip
characteristics and yields a high bonding strength
between the main body of the pallet and the nonslip

5 members. .Also, it has been confirmed that the nonslip
member 60 itself is excellent in abrasion resistance
and can be manufactured inexpensively.

Fig. 15 shows a further embodiment of the present
invention. A pallet 10F of Fig. 15 is substantially

10 - the same as the pallet 10 shown in Figs. 1 to 5 except
that a plurality of linear projections 70 .are
monolithically formed on the upper surface. of the upper
board 12 and the lower surface of the lower board.

Each linear projection 70 is made of the material same

15 as that of the upper board 12 and lower board and is
monolithically formed with these boards.

Formed in the pallet 10F shown in Fig. 15 are
transverse linear projections 70a extending in parallel
with the side walls 18 having the fork-inserting

20 openings 20 and longitudinal linear projections 70b
extending in the direction orthogbnal thereto. These
linear projections 70 are not disposed on two

- orthogonal center lines Xa and Xb in each of the upper
and lower boards 12 and 14 and are ésymmetrically

25 arranged to each other with respect to these center

lines Xa and Xb interposed therebetween. When the
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depending on the kinds of fillers conpounded, the conpoundi ng anmount of
‘the fillers with respect to the above-nentioned thernoplastic resins is
.preferably not nore than 50% by wei ght, nore preferably 10% by weight to
 40% by wei ght, and further preferably 15% by wei ght :
. 16 to 35% by weight fromthe viewpoint of the nechani cal

scC 97-03

upper board 12 of the pallet 10F is divided into four
regions along the two orthogonal center lines Xa and
Xb, the arrangement of linear projections 70 in region
Da and that in region Dc are symmetrical to each other
5 with respect to a center point CP, whereas the
arrangement of linear projections 70 in region Db and
that in region Dd are symmetrical to each other with
respect to the center point CP. Though not depicted,
the arrangement of linear projections in the lower
10 board is similar to that in the upper board 12. Here,
it is preferred that the linear projections in the
lower board be arranged such that they do not interfere
with those in the upper board of another pallet when
the former pallet is mounted on the latter pallet.
15 " Also, it is preferred that the linear projections 70 be
arranged such that they can be used for positioning the
_pallets 10F when a plurality of the pallets 10F are
stacked.
The opening ratio.is preferably 20% or less since
20 the layout qf linear projections 70 attains a higher
degree of freedom thereby. Accordingly, the opening
ratio of 0% is the most preferable. The opening ratio
refers to the ratio of the total area of the holes and
depressions formed in the upper board or lower board to
25 the whole area of the upper board or lower board in the

pallet. The opening ratio of 0% means that the upper

T 41
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strength required for the pallet. Also, the above- nentioned fillers may

be conpounded in the thernoplastic resins either separately or in

conbi nati ons of two or nore when necessary. Further, the nethod of m xing
themw th the thernoplastic resins is not restricted in particular.

Al so, such additives as antioxidants, ultraviolet absorbents, colorants,

rel ease agents, and unti- shrinking agents nmay be added to the -0

t hernopl astic resins when necessary. In order to make the pal? io
froma synthetic resin, first, as showmn in Fig. 2, an upper half IOa

board or lower board is flat without any hole or
depression.
Since each linear projection 70 is used for
preventing the slippagé between the pallets, its
5 preferable cross-sectional form is substantially
rectangular, for example, as shown in Fig. 16. The
linear projection 70 shown in Fig. 16 has a trapezoidal
form whose width becomes narrower toward the top. Its
taper angle B is about 91 to 93 degrees. This
10 trapezoidal form allows the projection 70 to be easily
drawn out from a die at the time when the pallet is
manufacfured.
The height of the linear projection 70 is such that
it does not obstruct the loading of objects. For
15 example, it is about 0.8 to 5 mm and preferably 1 to 2
mm. Also, the width, interval, and length of the
. linear projections 70 are not restricted in particular
and can be appropriately selected according to the
objects to be loaded. For example, the width is
20 ~ generally 0.5 to 20 mm and preferably 1.5 to 3 mm; the
interval is generally 1 to 30 cm and preferably 5 to 10
cm; and the length is generally 5 cm to the width or
length of the pallet and preferably 20 cm to not more
than 1/2 of the width or length of the pallet. Also,
25 their number is not restricted to that depicted.

Such a pallet 10F can be easily manufactured by a
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i ncl udi ng the upper board 12 and a |ower half 10b including the | ower
board 14 are nol ded. These halves [|0a and |0b, which have identical for
ones as obtained when the pallet 10 showmn in Fig. 1 are
horizontally divided at its center in the height direction. Though any
appropriate nethod can be used for nolding the halves | 0a and | 0Ob, an

i nj ection press
No. 5,154,872 is preferably enployed, and the disclosure of this patent
i ncorporated hereby by reference. As the halves 10a and | Ob are nol ded,
I ntersecting portions between their individual

are the sanme

“the

10

15

20

25

nol di ng nmet hod such as that disclosed in the

normal molding method when linear depressions having
forms complementary to the linear projections 70 are
formed in the die (not depicted) used for molding.

In this configuration, the linear projections 70 on
the upper board 12 can prevent the slippage between the
pallet 10F and the load thereon. This slippage-
preventing effect becomes remarkable especially when a

load having a deformable surface, e.g., resin bag, -is

used. Here, in the state where the pallet 10F is

supported by a fork of a fofklift, the pallet tends to
curve perpendicularly to the inserting direction of the
fork, whereby the load may shift along the.curved .
pallet. Accordingly, it is preferred that the number
of linear projections 70b extending in the fork-
inserting direction be greatef than the number of

linear projections 70a perpendicular thereto. When

. only the nonslip effect for the load is intended, it is

unnecessary for the lower surface of the pallet to be
provided with linear projections.

When a plurality of pallets 10F are stacked and
tilted, the linear projections of one pallet can engage
with those on the adjacent surface of the upper or
lower pallet, thereby preventing the pallets from
transversely shifting.

Further, the linear projections 70 can function as

ribs for reinforcing the upper and lower boards.
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constituents are integrated together. 17
After the upper and |ower halves 10a and 10b are formed, their faces to be
j oi ned together are nade to - abut to each other and then are joi ned

toget her by neans of an appropriate joining nmethod such as heat

SCC 97-03

The arrangement of the linear projections 70
fulfilling these effects is nbt restricted to that
shown in Fig. 15. For example, the arrangements shown
in Figs. 17 to 23 may be adopted.

5 Further, as shown in Fig. 21 or 23, a nonslip
member 65 made of a material having a large friction
coefficient may be disposed between a pair of linear
projections 70 so as to be attached to a pallet
surface. Whilé the nonslip member 65 may be made of

10 such materials as rubber, ethylene-vinyl acetate
copolymer, and thermoplastic elastomer compositions,
non-crosslinking thermoplastic elastomer compositions
are preferable as mentioned above in view of the
abrasion resistance, bonding strength, nonslip

15 characteristics, and the like. Though each of the
nonslip members 65 in Figs. 21 and 23 is formed like a

_ band or strip, their form is not restricted in
particular. Also, their number and positions to be
attached can be appropriately selected.

20 It is preferred that the height or thickness of the
nonslip member 65 be greater than the height of the
linear projection 70 by about 0.5 to 1 mm.

Here, it is preferable for the strip-like nonslip
member 65 to be disposed between the linear projections

25 70, 70 with small gaps. Where the gaps are small, the

edges of the nonslip member 65 cannot be engaged with

-

- 44

et Has Been Reilaced

T \\\\ L



fusion, whereby the pallet 10 shown in Fig. 1 is forned. Referring
now.to Fig. 6, the pallet 10 is nounted on support tables 50 which are
di sposed in parallel wth each other, while a load is inparted to the
pallet 10 fromthereabove by way of steel round bars 52 disposed on the
pall et 10 along the longitudinal axial Iines of the respective
fork-inserting holes 44. In this case, the pallet sags as indk&gtgg %g
two-dot chain lines in Fig. 6. Here, it bends nost greatly at -
peri pheral portions of the partition walls 26 of the outer girder portions
36. .

the load and peeled off.

The method of attaching the nonslip members 65 to
the main body of the pallet is not restricted in
particular. For example, by insert molding method, the

5 nonslip members 65 can be attached to the main body of
the pallet simultaneously with the molding of the
pallet. Alternatively, by means of bonding, heat
fusion, fitting, and the like, they can be attached to
the main body of the pallet after the molding of the

10 latter.

In the following, results of tests concerning
slippage of the load, slippage between the pallets, and
productivity conducted for the pallet in this
embodiment will be explained. The results of the tests

15 are shown in the following Table 3. In these tests,
the pallets 10F and 10G respectively shown in Figs. 15
. and 23 and three kinds of comparative pallets P4, P53,
and P6 were prepared.

In order to prepare the first pallet 10F configured

20 as shown in Fig. 15, halves were made of a
polypropylene resin by injection press molding method,
and then the halves were joined together by heat
fusion. The pallet 10F had a size defined by a width
of 1,100 mm, length of 1,100 mm, and height of 144 mm,

25 - while the'upper and lower boards each had a thickness

of 3 mm. Each of the upper and lower boards of the
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In this enbodi ment, however, since the peripheral portions of the
partition walls 26 in the outer girder portions 36 are locally reinforced,
‘the load is dispersed, thereby reducing the anount of flexure.

. Accordingly, less stress occurs. Nanmely, the main transverse ribs 42a,

1 42b, and 42d continuously extend between the side walls 16, 16, while the
'sub transverse ribs 42c and 42e project into the outer girder §eFtepnp3 36
fromthe partition walls 28 of the inner girder portion 32 through the
partition walls 26 of the outer

pallet 10F had no drain holes, and their opening ratio
was 0%. The inner configuration of the main body of
the pallet was similar to that shown in Figs. 1 to 5.
A plurality of linear projections were monolithically
5 formed with both surfaces of the upper and lower boards
so as to extend in parallel with and orthogonal to the
fork-inserting direction. Each linear projection had a
height of 1 mm and a width of 2 mm. The interval
between the linear projections 70b disposed in parallel
10 with the fork-inserting direction was 80 mm, while the
interval between the linear projections 70a disposed
orthogonally to the fork-inserting direction was 50 mm.
The length of each linear projection 70b disposed in
parallel with the fork-inserting direction was 400 mm,
15 - while the length of each linear projection 70a disposed
orthogonally to the fork-inserting direction was 500
. mm.
The second pallet 10G configured as shown in Fig.
23 was substantially the same as the first pallet 10F
20 except that the linear projections 70 were arranged
differently and the nonslip members 65 were attached
thereto. The linear projections 70 were formed only
along the fork-inserting direction. Here, each of the
nonslip members 65 was a strip-like member made of a
25 ‘non-crosslinking thermoplastic elastomer composition.

As the non-crosslinking thermoplastic elastomer
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gi rder portions 36. Accordingly, the region between the inner girder
portion 32 and each outer girder portion 36, i.e., region of each
fork-inserting hole 44, is reinforced, and further the peripheral portions
of the partition walls 26 in the outer girder portions 36 are reinforced.
In addition, since one end of each sub rib 42e in the outer girder portion
36 is connected to the longitudinal rib 40c, the force acting & tde o3

composition, that containing 60 parts by weight of
ethylene-propylene copolymer rubber and 40 parts by
weight of propylene-ethylene block copolymer was used.
Each nonslip member 65 had a thickness of 2 mm, width

5 of 25 mm, and length of 1,100 mm. Each linear
projection 70 had a height of 1 mm and width of 2 mm,
while the interval between the linear projections 70
was 80 mm. Exceptionally, the distance between the two
outermost linear projecfions between which the nonslip

10 : member 65 was disposed Qas 25 mm, which coincided with
the width of the nonslip member 65.

The comparative pallet P4 was similar to the first
pallet 10F except that no linear projections were
disposed on the upper and lower boards.

15 - In the comparative pallet P5, five pieces of band-
like members made of ethylene-vinyl acetate copolymer

_were attached as the nonslip members to each of the

upper and lower boards of a pallet which had been
obtained similarly to the pallet P4. Each noﬁslip

20 - member had a thickness of 2 mm, width of 20 mm, and
length of 1,100 mm. The nonslip members were disposed
in parallel with the fork-inserting direction, with
equal intervals therebetween.

In the comparative pallet P6, a sheet made of

25 ethylene-vinyl acetate copolymer was attached to the

whole surface of each of the upper and lower boards of
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sub ribs 42e can be dispersed fromthe longitudinal rib 40c into the main
ribs 42d. Al so, since the transverse ribs 42b and 42c in the region S err]
adj acent to the outer girder portions 36 are made thicker than those in
the other regions, the partition walls 26 and the peripheral portions of
t he upper and | ower boards 12, 14 adjacent to the partition walls 26 are
sufficiently reinforced. In the follow ng, the configuratigeps 9f0 t-he
reinforcenent ribs 40 and 42 will be explained in terns of weight. E

4, a region designated by "Sa" is defined by each partition wall 28 of the

I nner girder
: a pallet which had been obtained similarly to the
pallet P4. The thickness of the sheet was 2 mm.

The load slippage test was performed as follows.
Namely, as shown in Fig. 14, a 25-kg resin bag 67 was
.5 mounted on each pallet to be evaluated, and then the

state where the resin bag began to slip as the pallet
was inciined with respect to a horizontal plane by as

much as 45 degrees was evaluated. The contents of

evaluation results indicated in Table 3 are as follows:

10 @ : Very hard to slip.
©.: Hard to slip.
A Slip a little.
x : Very easy to slip.
In the test for slippage between pallets, the
15 pallets were stacked as shown in Fig. 24. These
pallets were inclined with respect to a horizontal
. plane, and the state where the upper pallet began to
slip before their angle of inclination 8 became 45
degrées was evaluated. The contents of evaluation
20 results indicated in Table 3 are as follows:
@ : Very hard to slip.
O : Hard to slip.
A : Slip a little.
x ¢ Very easy to slip.
25 The contents of evaluation results concerning the

productivity of the nonslip member are as follows:
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portion 32 and a plane provided in parallel with the partition wall 26 and
spaced outward fromthe wall 26 wth a predtermned distance or width, and
a region designated by "Sb" is defined by the partition wall 26 of
opposed outer girder portion 36 and a plane provided in parallel with the
partition wall 26 and spaced 19

SCC 97-03

@ : Very easy to manufacture, incurring a low
cost.
O : Easy to manufacture, incurring a low cost.

A Relatively hard to manufacture, incurring a

5 considerable cost.

In view of the above test results, it has been
found out that the pallets 10F and 10G of the present
invention can inexpensively improve the slippage
between the pallet and the load as well as the slippage

10 between the pallets. It has also been found out that
the'slippage between the pallet and the load can
further be improved when a nonslip member made of a
material different from the main body of the pallef is
used.

15
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inward fromthe wall 26 with the sane di stance. Wen the reinforcenent
ribs 40 and 42 in the region Sa and. those in the region Sb are conpared
With each other in terns of weight, the latter reinforcenent ribs are
‘heavier than the-former reinforcenent ribs since the thickness of the
‘transverse ribs 42 in the region S[err]  adjacent to the partition wall 26
Is made greater. Nanely, the ratio of the total weight of the scc 97-03
reinforcenent ribs in the region Sb to the total weight of the
reinforcenent ribs in the region Sa exceeds 1. Here, it is preferred that
t he di stance defining the

TABLE 3

SLIPPAGE | SLIPPAGE OF | PRODUCTIVITY
OF LOAD PALLET

PALLET 10F O © ©

PALLET 10G © © 0

PALLET P4 X X ©

PALLET P5 A A O

PALLET P6 © O A

This g hee
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regions Sa and Sb be approximately 1/3 of the width, i.e., horizontal

| ength L[err], of the fork-inserting opening 20. It is due to the fact
‘that, of the reinforcenment ribs 40 and 42, only those existing wthin
‘this range of distance contribute to the reinforcenent of the peripheral
portion of the partition wall 26 in each outer girder portion 36.

Also, in Fig. 4, a region designated by "Sc" is defined by eacg ga |5|on
wall 28 of the inner girder portion 32 and a plane provided in E g

with the partition wall 26 and spaced inward fromthe wall 26 wth a
predterm ned di stance or width, and a region designated by "Sd" is defined
‘by the partition wal Frdf the invention thus described, it will be

obvious that the invention may be varied in many ways.
Such variations are not to be regarded as a departure
from the spirit and scope of the invention, and all
5 ' such modifications as would be obvious to one skilled
in the art are intended for inclusion within the scope
of the following claims. . For example, additional
reinforcement ribs may_provided on the upper or lower
board, or the side or partition walls without departing
10 ' from the spirit of the present invention.
The basic Japanese Applications No. 8-076004
(076004/1996) filed on March 29, 1996, No. 8~173642
(173642/1996) filed on July 3, 1996, No. 7-334555
(334555/1995) filed on December 22, 1995, and No. 8-
15 024169 (024169/1996) filed on February 9, 1996 are

-hereby incorporated by reference.

\
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of opposed outer girder portion 36 and a plane provided 1n parallel W th

_E)B?Wg?(rjt :‘ '; i)(r)nnt \r/]vgl 1/\/aI2I6 ggdvmsﬁﬁc?ﬂe sane di st ancHIII“HHHI “IIHIEIII "E!muf or cenment
ribs 40 and 42 in the region Sc and those in the Yedgi oM S8 are conpared

with each other in
SCC 97~03

WHAT 1S CLAIMED IS:

1. A plastic pallet comprising:
a pair of deck.boards opposed to each other in
parallel with each other;
5 a pair of outer girder portions respectively
disposed at a pair of opposite side portions of said
" deck boards between said deck boards, each of said
outer girder portions including a side wall disposed
between associated side edges of said deck boards and a
10 first partition wall disposed between said deck boards
so as to oppose to said side wall in parallel therewith
with a predetermined distance therebetween;
an inner girder portion disposed between said deck
boards so as to be placed midway between said outer
15 girder portions,-said inner girder portion including a
pair of second partition walls which are disposed in
. parallel with each other with a predetérmined distance
therebetween and in parallel with said first partition
wall; and
20 a plurality of reinforcement ribs disposed on
respective inner surfaces of said deck boards;
wherein the reinforcement ribs existing in a first
region in which the first partition wall is located
have a total weight greater than the total weight of
25 the reinforcement ribs existing in a second region in

which the associated second partition wall is located,
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terms of weight, the latter reinforcenent ribs are heavi '“m “l
reinforcement ribs since due to the existence of the re| {“ﬂ am |

40c, 42e. Nanely, the ratio of the total weight of the -retnforeentntsri’s
in the region Sd to the total weight of the reinforcenent ribs in the
region Sc exceeds 1. Here, assuming that the width of the inner girder

portion 32 is L2, that the width of each outer girder portioQﬁQEdfsd§3
and that the smaller of these widths is L4, it is preferred t the™wi dth
defining the regions Sc and Sd be approximatel.y 1/3 of L4. The width is
set to approximately L4/3 since, of the reinforcenent
said first and second regions extending in parallel
with said side walls and having the same width, and
said first and second regions being symmetrical with
each other in relation of a center axis extending
5 between said first partition wall and said associated
second partition wall. |
2. A plastic pallet according to claim 1, whereby
the first partition wall and portions of the deck
boards adjacent to said first partition wall are
10 reinforced more than the second partition wall and
portions of the deck boards adjacent to said second
partition wall such that flexural strength of said
pallet is increased.
3. A plastic pallet according to claim 1, wherein
15 said first region is defined by said first partition
wall and a plane provided in parallel with said first
partition wall and spaced inward from said first
partition wall with a first distance, and said second
region is defined by said second partition wall and a
20 plane provided in parallel with said second partition
wall and spaced outward from said second partition wall
with said first distance.
4. A plastic pallet according to claim 3, wherein
said first distance is approximately 1/3 of the

25 distance (L,;) between said first partition wall and said

second partition wall opposed thereto.
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ribs 40 and 42, only those existing within this range ﬂEﬁlbUte to the

rei nforcement of the peripheral portion of the parti: t ’L"’E""ﬂum
cted

outer girder portion 36. Also, the smaller width of /L

since, assuming that there is a relationship of L2 < L3 and that L3 f's
adopted as L4, the region Sc defined by L4/3 may occupy npbst part of the
inner girder portion 32 and, according to circunstances, may £xceed st he
inner girder portion 32. Thus, since the reinforcenent rlbs are made of
the sanme material, the fact that the reinforcenent ribs in

5. A plastic pallet according to claim 1, wherein
said first regioh is defined by said first partition
wall and a plane provided in parallel with said first
partition wall and spaced outward from said first

5 partition wall with a second distance, and said second
region is defined by said second partition wall and a
plane provided in parallel with said second partition
wall and spaced inward from said second partition wall
with said secohd distance.

10 6. A plastic pallet according to claim 5, wherein
said second distance is approximately 1/3 of the
shorter of the distance (L,) between said side wall of
the outer girder portion and said first partition wall
and the distance (L,) between said pair of second

15 partition walls of the inner girder portion.

7. A plastic pallet according to claim 1, wherein

. said first region is defined by a plane provided in
parallel with said first partition wall and spaced
inward from séid first partition wall with a first

20 distance and a plane provided in parallel with said
first partition wall and spaced outward from said first
partition wall with a second distance, and said second
region is défined by a plane provided in parallel with
said second partition wall and spaced outward from said

25 second partition wall with said first distance and a

plane provided in parallel with said second partition
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21 the regions Sb and Sd are heavier than those in tﬁ“‘T§§T6ns~Sa~and_~
Sc nmeans that the total cross-sectional area of the reinf jmﬂ

the regions Sb and Sd is greater than that of the reinfor m”m mm””ﬂ
'the regions Sa and Sc. As conpared with reinforcement ri'bs * h&vi hg &

'smal l er cross-sectional area, a smaller force

SCc 97-03

wall and spaced inward from said second partition wall
with said second distance.

8. A plastic pallet according to claim 7, wherein
said first distance is approximately 1/3 of the

5 distance (L,;) between said first partition wall and said
second partition wall opposed thereto, and wherein said
second distance is approximately 1/3 of the shorter of
the distance (L,) between said side wall of the outer
girder portion and said first partition wall and the

10 distance (L;) between said pair of second partition
walls of the inner girder portion.

9. A plastic pallet according to claim 7, wherein
the reinforcement ribs existing within the range of the
first distance extending inward from said first

15 partition wall have a total weight greater than the
total weight of the reinforcement ribs existing within
. the range of thé first distance extending outward from
said second partition wall, and

wherein the reinforcement ribs existing within the

20 range of the second distance extending outward from
said first partition wall have a total weight greater
than the total weight of the reinfércement ribs
existing within the range of the second distance
extending inward from said second partition wall.

25 10. A plastic pallet according to claim 9, wherein

said first distance is approximately 1/3 of the
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acts per unit area on those having a—greater cross- sectional area,
thereby generating a smaller internal . Thi s can enhance the

rei nforcing effect. Thus, when t Hmt@& , ﬂmi[“"r t he reinforcenent
ribs is increased in the regions to bes particular, a desired
reinforcing effect is obtained. Accordingly, sinde i*t is not necessary for
the other parts to be provided with additional reinforcenent 9 3

| arger reinforcenent ribs, the weight of the pallet can be na alﬂeg or
reduced, while a higher strength is obtained. Here, it is preferred that

- each of the ratio of the total weight of the reinforcenent ribs in
distance (L,) between said first partition wall and said

second partition wall opposed thereto, and wherein said
second distance is approximately 1/3 of the shorter of
the distance (L,) between said side wall of the outer
5 girder portion and said first partition wall and the
distance (L,;) between said pair of second partition
walls of the inner girdér portion.
11. A plastic pallet according to claim 1, wherein
said reinforcement ribs include a plurality of |
10 longitudinal ribs extending in parallel with said side
wall and a plurality of transverse ribs extending
orthogonally to said longitudinal ribs.
12. A plastic pallet according to claim 11, wherein
said transverse ribs disposed between said inner girder
15 portion and outer girder portions have a greater
thickness in a region adjacent to said first partition
. wall than in the other region.
13. A plastic pallet according to claim 11, wherein
said transverse ribs disposed between said inner girder
20 portion and outer girder portions have a greater height
in a region adjacent to said first parfition wall than
in the other region.
14. A plastic pallet according to claim 11, wherein
a greater. number of the transverse ribs are disposed in
25 a region adjacent to said first partition wall than in

the other region.
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the region Sb to that of the relnforcenen “ “““ﬁglon Sa and the
ratio of the total weight of the reinfo g‘ma ““‘Mf e region Sd to
that of the reinforcenment ribs in the r ¢ I8 not greater than 5.

The weight of the pallet may increase to an undesirable extent when the

wei ght ratio exceeds 5. As can be appreciated fromthe foregoing, neans
;gr I ncreasing the total melght of the reinforcenent ribs, scc 97-03

15. A plastic pallet according to claim 11, wherein
the transverse ribs in said outer girder portions are
respectively aligned with the transverse ribs disposed
between said inner girder portion and outer girder

5 portions.

16. A plastic pallet according to claim 1, wherein
said reinforcement ribs, side walls, and first and
second partition walls have a thickness of about 2 to
about 10 mm.

10 17. A plastic pallet according to claim 1, wherein
said deck boards have a thickness of about 2.5 to about
4.5 mm.

18. A plastic pallet according to claim 1, wherein

a plurality of drain holes are formed between said
15 inner girder portion and outer girder portions in at
least one of said deck boards.

19. A plastic pallet according to claim 1, wherein
said pallet is constituted by halves-having identical
forms which are molded from a synthetic resin and then

20 are joined together.

20. A plastic pallet according to claiﬁ 19, wherein
said synthetic resin includes a thermoplastic resin
selected from the group consisting of polyethylene
resins, polypropylene resins, polyamides, polyethylene

25 terephthalate, acrylonitrile-butadiene-styrene

copolymer (ABS), polyvinyl chloride resin, and
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such as the transverse ribs 42 in particular, around the partition walls

26 of the outer girder portions 36 is not restr di ment
shown in Figs. 1 to 5. For exanple, each of the”mﬂﬂmnmﬂgg 42b and
42c in the region referred to with the mark S[érr} ith Rigm 4s may have a

t hi ckness identical to the thickness of each transverse rib in the region

Slerr]. Alternatively, as shown in Fig. 7, the sub rei ng&é(fce%?na?,rlbs
42c and 42e may be disposed only around the partition wall e outer

gi rder
polycarbonate.

21. A plastic pallet according to claim 1, further
comprising a nonsiip member provided on an outer
surface of at least one of said deck boards, said

5 nonslip member being made of a non-crosslinking
thermoplastic elastomer composition containing 30 to 90
parts'by weight of an ethylene-a-olefin copolymer
rubber and 70 to 10 parts by weight of a polyolefin
resin.

10 | 22. A plastic pallet according to claim 21, wherein
the ethylene-e«-olefin copolymer rubber is ethylene-
propylene copolymer rubber.

23. A plastic pallet according to claim 21, wherein
the polyolefin resin is a polypropjlene resin.

15 24. A plastic pallet according to claim 1, further

' comprising a plurality of linear projections

. monolithically formed on an outer surface of at least
one of said deck boards.

25. A plastic pallet according to claim 24, wherein

20 said deck board has an opening ratio of 20% or less.

26. A plastic pallet according to claim 24, wherein
said linear projections extend in parallel with sa1d
side wall.

27. A plastic pallet according to claim 24, wherein

25 said linear projectioné extend orthogonally to said
side wall.
58
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portion 36, whereas the other regions are~5FEVTHEH‘WTFh-~ﬁe~sub

reinforcenent ribs. A pallet 10A shown in: mmmm her - r educed
wei ght of its own as conpared wth the paI I m”m ﬂm;el di ng the
simlar reinforcing effects. Furt her, as ‘shbwn*irs Fix t he

“transverse ribs 42b between the inner glrder portion 32 and each out er
girder portion 36 may increase their height as they approach g% R |t|on
wal | 26 of the outer girder portion 36. In this case, it ts preferre that
the edge of the portion where the height of each transverse rib 42

- changes be provided with a radius R of a degree

28. A plastic pallet according to claim 24, wherein
a center line of said deck boatd-is free of said linear
projections, said linear projections being disposed
asymmetrically with respect to said éenter line

5 interposed therebetween.

29. A plastic pallet according to claim 24, further
comprising a nonslip member disposed between said
linear projections. |

. 30. A plastic pallet according to claim 29, wherein
10 . o said nonslip member is made of a non-crosslinking
thermoplastic elastomer composition containing 30 to 90
parts by weight of an ethylene-«-olefin copolymer
rubber and 70 to 10 parts by weight of a polyolefin
resin.

15
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whi ch does not make it difficult for a fork to be inserted therein. In a
pallet 10B shown in Fig. 8, portions of the rib reinforcing the partition
wal | 26 are vertically extended, whereby the partition wall 26
REPLACEMENT SHEET 23

scc 97-03

ABSTRACT OF THE DISCLOSURE

A plastic pallet comprises a pair of deck boards
opposed to each other in parallel with each other, a
pair of outer girder portions respectively disposed at
-5 a pair of opposite side portions of the deck boards, an
inner girder portion pléced midway between the outer
girder portions, and a plurality of reinforcement ribs
disposed on respective inner surfaces of said deck
boards. Each of the outer girder poftions includes a
10 side wall and a first partition wall disposed between
the deck boards. The inner gifder portion includes a
pair of second partition walls which are disposed in
parallel with each other with a predetermined distance.
The reinfdrcement ribs existing within a range of a
15 distance extendipg inward and outward from the first
partition wall have a total weight greater than the
. total weight of the reinforcement ribs existing within
a range of the distance extending outward and inward
from the second partition wall. With this ariangement,
20 a region around the partition wall of the outer girder
portion to be particularly reinforced can be
effectively reinforced without wastefully increasing

the weight of the pallet.
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of the outer girder portion 36 which receives a bending nonment when a | oad
Is inparted to the pallet 10B can be §hf§§Lg§ely rei nf or ced. Furt her,
as shown in Fig. 9, the distance betmé h€%nei ghbori ng | ongi tudi nal ribs
40b interposed between the inner girder portion 32 and the outer girder
portion 36 may decrease fromthe inner girder portion 32 toward the outer
girder portion 36. In the pallet 10C shown in Fig. 9, the arrangenent of
the ribs <can locally reinforce the peripheral portion of the partition
wal | 26 of the outer girder portion 36 in the pallet I0C as well.
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the ribs 40c, 42d and 42e in the outer gi rder portion 36.

REPLACEVENT SHEET 24 Al so, Fig. 26
shows anot her enbodi nent of the presen? T hvention. Though a pallet 10J
shown in Fig. 26 has the substantially same configuration as the

Fig.3
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pallet 10 shown in Figs.
in that there are the only main ribs |

Wi t hout the sub ribs

t hi cker than those in the other
portion 36 and

outer girder

14 adjacent to the wall
with the present

place of the

i i g

L.

l1to 5

the pallet 10J differs

fromthe pallet 10

outer girder portion 36
42e and the longitudinal rib 40c. In this pallet 10J,
since the transverse ribs 42b and 42c in the region S[err] are nade
regions, the partition wall 26 of the
the portions of the upper and | ower boards 12,
26 are sufficiently reinforced. I n accordance
as explained in detail in the foregoing, in
orm arrangenent of reinforcenent ribs, the
Sc Sa sb sd
—N —— e —— A
La3| L1/3 L1/3 | L4/3
40a 10
$ 28| 426 4°b 2| 424 | a0c ‘/
)JL f
( ]L__] 14
42a { u___] 16 _j
L]
T )
AY/| 36
LA VRE R T
;bb 40bz  40b
32 42b \\ 4;c \\ 42 18
24 20 g g (R
L2 L1 L3
40a
42a
32
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degree of reinforcenent
26 is made hi gher than that
wal I 28, whereby

t he peri pheral

in the peripheral

in the

portions of the partition wall

portions of the partition walls

peppPoL portions of the partition
Scopeges 26 of the

outer girder portion 36 on which stress has

conventionally tended to

concentrate can be effectively

rei nforced. Consequently,

the stress

occurring there

can be decreased, whereby not only the upper and | ower

boards 12 and 14 near the above-nentioned peri pheral

portion but also the

whol e pal | et canlgisiei;rained fromdeform ng. The thickness of hte ribs,

~side walls,

~— 54
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25 partition walls and deck boards is not particularly Ilimted and
vari abl e depending on the size of the qu@lé 0P’ the like. For exanple, in
a pallet of 1100 mmw dth and 1100 mmiTengt h" whi ch has been widely used,
a strength necessary for the pallet can be nmaintained, while the

rei nforcenent ribs, side walls 16 and 18, and

Fig.8
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partition walls 26 and 28 each have a thickness as snmall as about 2 to

~about 10 mm and the upper board 12, | gyegaboard 14 each have a
t hi ckness as small as about- 2.5 to about 4.5 mmso as to yield a lighter
wei ght . Here, as in the case of a pallet 10D shown in Fig.. 10, it is

"preferred that the upper and |l ower boards 12 and 14 in the region between
"the inner girder portion 32 and outer girder portion 36 be provided with a
plurality of drain holes 46. Preferably, at least one drain hole 46 is

di sposed i n each ti ogedefined by the reinforcenent ribs 40 and 42 such
that water is ieﬁ g’

40a 28 40b 40b 40b 26 40c
! /1 oc
42a 42d
16
z —— ——~

42¢ 42e 36

(3]
N
F -3
N
o
Y
[+]

Fig.10
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rapi dly discharged therefrom Here, in view of the draining capacity
thereof and the strength of the pallggic g7@3drain holes 46 are preferably
formed with a total area expressed by an opening ratio of 5%to 20% or,
nore preferably, 7%to 10% with respect to the area of the upper and | ower
board 12 and 14 in the region between the inner girder portion 32 and
outer girder portion 36.

Fig.11
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In order to

ollowing, the results of the actually neasured bending
respectively. A pallet Pl

s of various pall gpg 97-03be expl ained. The pallets
s, halves were made from pol ypropylene resin, and then

enent were the pallets 10, |I0D and 10l having forns

particularly made for conparison

) =

ok i

In the

strengt hs and wei gh

used for the neasu
:shown in Figs. 1 to 5, Fig. 10 and Fig. 25,

-shown in Fig. 11 wa
prepare these palle

t he hal ves were

26

Fig.12
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j oi ned together by heat fusion. Each of these pallets had an outer size
defined by a I'ength of 1,100 nm wi dtRgef g3-$80 nm and hei ght of 144 mm
The width (L[err]) of the fork-inserting opening 20 was 260 nm while the
hei ght thereof was 74 nm The width (L2) of the inner girder portion 32 '
was 300 mm whereas the width (L3) of each outer girder portion 36 was 140
mm Al so, the thickness of each of the upper board 12, |ower board 14,
side walls 16 and 18, and partition walls 26 and 28 was 3 nm Further, the
t hi ckness of each of the reinforcenent ribs 40 and 42 in the inner girder
portion 32 and outer, gi rier portions 36 was 2.5 mm

ig.
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These sizes were comon in all the neasured pallets. In the pallet 10
shown in Figs. 1 to 5, the thickness SSGegth gf the transverse ribs 42b
and 42c di sposed between the inner girder portion 32 and each outer
girder portion 36 was 4 mm and 3 mm respectively

27 in the region S[err] and the other regions. The

Fig.15
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| ongi tudinal rib 40b had a thickness of 3 mm The pallet |0D shown in Fig.
10 was the same as the pallet 10 showg ? 1 to 5 except that it had
the drain holes 46 with a dianeter of nm The pallet 101 shown in Fig.
25 was the same as the pallet 10 shown in Figs. 1 to 5 except that the
transverse ribs 42b‘? 42c had a const ant thichgﬁss of 3 mMm In the

pallet Pl shodﬁ, /9. 11,  only the main ribs ;ﬁ? he tyansverse ribs
wer e di sposed i ons 36 W neither 1 Imm t udi nal

ribs nor sub ri e | ongi uPiraI ri bs 4pp bet pge
gi rder portion 3 @i fder| poftlijons 36 I T rj T l r rj |
' 70
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had a constant thickness of 3 nn1 whereas the transverse ribs 42b and 42c
had a constant thickness of Eh? bg@dlng strength was neasured
according to the standard of JIS Z- 06 E 38 Nanely, as shown in Fig.
6, the pallet to be neasured was nounted on the support tables 50, each
having a width of 100 nm disposed along the side walls 16 of the pallet.
On the pallet, the steel round bars 52 were di sposed al ong the
fork-inserting holes 44, respectively. A pressure nenber 54 of a press was
di sposed on the round bars 52. Then, the press was operated so as to '

gradual Iy inpart .
| Fig.23
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a.load on the two round bars from 100 kgf to 1,250 kgf.
28 - The bending strength is repre the flexure ratio of the

pall et when a |oad of 1,250 -kgf is inparted ereto. The flexure ratio (%
i.s given by the follow ng formul a:

Fig.24
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x 100 in which [err]

the pallet when a | oad of 100 kgf

anount at the center

represents a flexure anbunt at the center portion of

is  &OpaYy [err] represents a flexure
portion of the pg??et7 en a | oad of 1,250 kgf is

i nparted; and [err]

represents a di stance between inner

surfaces of the

support tables 50, 50 900 mm  Accordingly, the bendi

ng strength becones

greater as the value of flexure ratio is snaller. The wei ghts were
calculated fromthe drawi ngs wi thout actual neasurenment. The total weight
of each paIIet.aiﬂithe:?E;al wei ght of ribs in each
42c
40a 28  42b 26 40c
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f / f
f / f
f f=_ J ~ -~
——— —'
16
z =]
f ] 42d
—=- y) JJ:
\ 40b / \ \
32 42c 18 42e 36
Fig.26
40a 28 42b 4% 26
/10.1
., - — A— <=
~
42a ! 42d
’—\/16
z Se s o ——— ~
_ A—
' : 42d
n ) = :
i I \ e
/ L/ )
32 42c 400 : 18 36
———
"8t
i



predetern{ned regfbn in the whol e pal let were de

conpar e

t hoco

Ac. o racult ~f A=y
J

asurenents c

strength
29
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TITLE OF THE INVENTION

PLASTIC PALLET .

BACKGROUND OF THE INVENTION

Field of the Invention

: 47o(003-7 IVES
ternined as.weights. to he
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B Drawing(s) : paged 95 to paged ¥
# Abstzact

The present invention relates to a plastic pallet

which is used when objects are transferred by means of

a forklift or the like.

Related Background Art

Pallets are used for transfer,

storage, and the

like of objects. Though they had been made of wood in

general, recently they have often been made of plastic

in order to reduce their weight.

Due to the.strength characteristics of the material

itself, however, plastic pallets tend to have a bending

strength lower than that of the conventional wooden

pallets.

In particular, in cases where a fork of a

forklift is inserted. into a plastic pallet in order to

transfer and move a load, especially when the load is

ﬁeavy, not only a deck board but also the whole pallet

has been likely to deform flexibly, thereby causing a

load shift.

Accordingly, as disclosed in Japanese

Patent Application Laid-Open No. 2-72048, it has been

proposed to change the interval or thickness of

reinforcement ribs which are monolithically formed with

the deck board in order to reinforcé_the deck board.

Though the bending strength of the pallet disclosed

REPLACEMENT SHEET
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in the above-mentioned publiéation is increased due to
the reinforcement effected by the riBs, the total
weight of the pallet is so heavy that the bending
strength per weight, i.e., specific strength, is
decreased. |

SUMMARY OF THE INVENTION

The present inventors have found that the above-
mentioned tendency of the pribr art results from the
fact that superfluous ribs are also provided at a
portion of the pallet which is not substantially
contributory to its bending strength.

Thus, it is an object of the present invention to
provide an improved pallet which realizes a lighter
weight and higher strength.

A plastic pallet of the present invention
comprises: a pair of deck boards opposed to each other
in parallel with each other; a pair of outer girder

portions respectively disposed at a pair of opposite
éide portions of the deck boards between the deck
boards, each of the outer girder portions including a
side wall disposed between associated side edges of the’
deck boards and a first partition wall disposed between
the deck boards so as to oppose to the side wall in
parallel therewith with a predetermined distance v
therebetween; an inner girder portion disposed between

the deck boards so as to be placed midway between the

REPLACEMENT SHEET
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outer girder portions, the inner girder portion
including a pair of second partition walls which are
disposed in parallel with each other with a
predetermined distance therebetween and in parallel °
with the first partitidn wall; and a plurality of
reinforcement ribs disposed on respective inner
surfaces of the deck boards; wherein the reinforcement
ribs existing in a first region in which the first
partition wall is located have a total weight greater
than the total weighﬁ of the reinforcement ribs
existing in a second region in which the associated
second partition wall is located, the first and second
regions extending in parallel with the side walls and
having thé same width. Further, the first and second
regions are symmetrical with each other in relation of
a center éxis extending between the first and second
partition walls.

. As the result of this arrangement, the first
partition wall and peripheral portions of the deck
boards adjacent to the first partition wall are
reinforced more than the second partition'wall and
peripheral portions of the deck boards adjacent to the
second partition wall such that the flexural strength

od the pallet is increased as a whole. , :

The first region may be defined by the first

partition wall and a plane provided in parallel with
REPLAGEMENT SHEET




As shown in these data, while the weight of each of the pallets 10, 10D
and 10l increases by only about 2% to 3% as conpared with the pallet P1,
‘their flexure ratio is inproved by about 30% thereby yielding a _
"sufficient bending strength with respect to the whole weight. Accordingly,
when pallet is configured such that the petipheral portion of the

| partition wall 26 of each outer girder portion 36 is particularly
"reinforced as in the case of the present invention, the pallet can be

~manufactured with a |ight weight and a high strength

|
the first partition wall and spaced inward from the
first partition wall with a first distance, and the
second region may be defined by the second partition
wall and a plane provided in parallel with the second
partition wall and spaced outward from the second
partition wall with the fifst distance.

Alternatively, the first region may be defined by
the first partition wali and a plane provided in
parailel with the first partition wall and spaced
outward from the first partition wall with a second
distance, and the second'regidn may be defined by the
second partition wall and a plane provided in parallel
with the second-partition wall and spaced inward from
the second partition wall with the second distance.

Further, the first regioh may be defined by a plane
provided in parallel with the first partition wall and
spaced inward from the first partition wall with a
first distance and a plane provided in parallel with
tﬂé first partition wall and spaced outward from the
first partition wall with a second distance, and the
second region may be defined by a plane provided in
parallel with the second partition wall and spéced
outward from the second partition wall with the first
distance and a plane provided in parallel with the )
second partition wall and spaced inward from the second

partition wall with the second distance.
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wi th respect to | oad. Here, the pallet I 0D has a wei ght whi

2% lighter than the pallet 10 due to the drain holes 46
Its flexure ratio in the bending test
by only 4% thereby proving that the effect of the present

_great.

ch i s about

. formed therein.
is lower than that of the pallet 10
i nvention is

Figs. 12 and 13 show anot her en®bodi nent of the present

‘invention. Though configured substantially the sane as the pal

in Figs.
i n that

1to 5 a pallet 10E shown in Figs. 13 and 14 differs
nonslip menbers 60 are attached to the upper surface of

et 10 shown
t her ef rom

In a preferred embodiment of the present invention,

the first distance is approximately 1/3 of the distance

between the first partition wall and the second

partition wall opposed thereto. The second distance is

approximately 1/3 of the shorter of the distance

between the side wall of the outer girder portion and

the first partition wall and the distance between the

pair of second partition walls of the inner girder

portion.

The reinforcement ribs include a plurality of

longitudinal ribs extending in parallel with the side

wall and a plurality of transverse ribs extending

orthogonally to.the longitudinal ribs. In this case,

the transverse ribs disposed between the inner girder

portion and the outer girder portions may have a

greater thickness in a region adjacent to the

partition wall than in the other region.

first

Alternatively, the transverse ribs disposed between the

have a greater height in a region adjacent to

first partition wall than in the other region.

inner girder portion and the outer girder portidns may

said

Further, a greater number of the transverse ribs may be

disposed in a region adjacent to the first partition

wall than in the other region.

It is preferred that the plastic pallet fu

rther

comprises a nonslip member provided on an outer surface
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the upper board 12 and the |ower surface of the lower board 14. The
depi cted nonslip menbers 60, each of which is formed like a strip, extend
(frobmone side of the pallet 10E to the other side in the sanme direction.
31 W thout being restricted to the strép-like form the

of at least one of the deck boards. The nonslip member
may be made of a non-crosslinking thermoplastic
elastomer compositioﬁ containing 30 to 90 parts by
weight of an ethylene-a-olefin copolymer rubber and 70
to 10 parts by weight of a polyolefin resin.

Preferably, the plastic pallet further comprises a
plurality of linear projections monolithically formed
on an outer surface of at least one of the deck boards.

The present invention will be more fully understood
from the detailed description given hereinbelow and the
-accompanying drawings, which are given by way of
illustration only and are not to be considered as
.limiting the present invention.

Further scope of applicability of the present
invention will become apparent from the detailed
description given hereinafter. However,.it should be
understood that the detailed description and specific
e;amples, while indicating preferred embodiments of the
ihvention, are éiven by way of illustration only, since
various changes and modifications within the spirit and
scope of the invention will be apparent to those

skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a pallet in **
accordance with a first embodiment of the present

invention;
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nonslip nmenbers 60 may al so be fornmed |ike a cord, plate, block, disk, or
the like. Al so, as depicted, it is preferred that a plurality of the
-nonslip nmenbers 60 (four on each face in the depicted enbodi nent) .be
"provi ded. Though not restricted in particular, the size of the nonslip
.menber 60 is, for exanple, such that its width and thickness are
respectively about 10 to 35 nmm and about 0.5 to 3 mm The nonslip
menber 60 is constituted by a specific plastic elastoner conposition. The
thernopl astic el astoner conposition used as the nonslip nenber is a

Fig. 2 is an exploded perspective view of the

pallet shown in Fig. .1;
| Fig. 3 is an explanatory view showing the
arrangement of ribs in the pallet shown in Fig. 1;

Fig. 4 is an enlarged cross-sectional view of part
IV shown in Fig. 3, taken along IV-IV line in Fig. 5;

Fig. 5 is a cross-sectional view taken along V-V
line in Fig. 4; '

Fig. 6 is an explanatory view showing a method for
testing the bending strength of a pallet;

Fig. 7 is a cross-sectional view similar to Fig. 4,
showing a modified example of the pallet in accordance .
with the present invention;

Fig. 8 is a cross-sectional view similar to Fig. 5,
showing another modified example of the pallet in
accordance with the present invention;

Fig. 9 is a cross-sectional view similar to Fig. 4;
showing a different modified example of the pallet in
;ccordance with the present inveﬁtion; :

Fig. 10 is a cross-sectional view similar.to‘Fig;

4, showing a further modified example of the pallet in .
accordance with the present invention;

Fig. 11 is a cross-sectional view similar to Fig.
4, showing a coméarative pallet; | _ A
Fig. 12 is a plan view showing a pallet in

accordance with a second embodiment of the present
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non-crosslinking thernopl astic el astoner conposition containing an
~ethyl ene-a-ol efin copolynmer rubber and a polyolefin resin. Exanpl es
|of ~the above-nentioned ethylene-[err]-olefin copolyner rubber i ncl ude

| et hyl ene- propyl ene copol yner rubber, ethyl ene-butene-1 copol yner rubber,

lethylene- hept ene-1 copol yner rubber, and_&thyl ene-hexene-1 copol yner

irubber. O these materials, ethylene- propylene copol ynmer rubber is

' preferable. Exanpl es of the above-nentioned polyolefin resin include
propyl ene honopol yners; propyl ene resins such as copolyners of propyl ene
and [err]-olefins exenplified by

invention;

Fig. 13 is a front view of the pallet shown in Fig.
12;

‘'Fig. 14 is an explanatory view shoWing a method for
testing slippage between a load and a pallet;

Fig.'ls is a plan view showing a pallet in.
aécordance with a third embodiment of the present
invention;

Fig. 16 is an enlarged cross-sectional view taken
aloﬁg XVII-XVII line of Fig. 15, showing a cross-
sectional form of a linear projection;

Figs. 17 to 23 are plan views respectively showing
modified examples of the pallet in accordance with the
third embodiment;

Fig. 24 is.an explanatory view showing a method for
testing slippage between pallets;

Fig. 25 is a cross-sectional view similar to Fig.
4, showing another modified example of the pallet in
éccordance with the present invention; and |

Fig. 26 is a cross-sectional view similar to Fig.
4, showing a further modified example of the pallet in '
accordance with the presenﬁ invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following explanations and drawings, parts*
identical or equivalent to each other will be referred

to with numerals identical to each other. Aalso, for
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propyl ene- et hyl ene copol yner, propyl ene-|-butene copol yner,.
propyl ene- 1- hexene copol yner, and propyl ene- 4-nethyl-1-pentene copol yner;
and pol ybutene. O these mterials, the pol ypropyl ene resins are
preferable as the above-nentioned polyolef;n resin

clarification, suffixes are added to the reference
marks when appropriate.

Referring nbw to the drawings, and particularlf to
Fig. 1, there is shown a plastic pallet according to
the present invention, generally designated by the
numeral 10. This pallet 10 is formed as a
substantially square plate, and as one-piece structure
or a monolith. The pallet 10 comprises a pair of
planar deck boards 12 and 14 which oppose to each other
substantially in parallel. These deck boards 12 and 14
are generally square'and are confiqured substantially
identical to each other. Though the outer surfaces of
both of the deck boards 12 and 14 can serve as a
surface for carrying objects, it is assumed in the
following explanation that only the upper surface of
the upper deck board 12 in Fig. 1 functions as a
carrier surface. Here, for clarification, the upper
deck board 12 and the lower deck board 14 in Fig. 1 are
£eferred to as "upper board"” and "lower board,"
respectively.

The upper board 12 and lower board 14 are connected
to each other by side walls or side girders 16 and 18
which are disposed therebetween and extend along edges
of the upper board 12 and ldwer board 14. Each of the
pair of opposed side walls 16 is continuous without
bores, openings, and the like. Each of the remaining |
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In the nelted conpoundi ng anounts of the two I ngredi ents, the

ethylene-[err]-olefin copol ymer rubber is 30 to 90 parts by wei ght or

ipreferably 50 to 80 parts by wei ght, whereas the polyolefin resinis 70

to 10 parts by weight or preferably 50 to 20 parts by weight. When

t he conpoundi ng anount of ethylene-[err]-ol®0in copol ynmer rubber exceeds

90% by wei ght, the strength of the nonslip nmenbers 60 or the bondi ng

strength between the main body of the pallet 10E and the nonslip nenbers

60 may unfavorably deteriorate. On the other hand, when the conpoundi ng

amount of this rubber is |ess than 30 parts by weight, nonslip

characteristics may not be ]

' pair of side walls 18 has two substantially rectangular
openings 20 which are disposed symmetrically to each
other with respect to the center of the side wall 18.
These apenings 20 function to receive a fork of a ~
forklift (not depicted) when the pallet 10 is used for
transferring objects. From portions 22 and 24 of the
side wall 18 which define the respective side edges of
the fork-inserting opening 20, partition walls or
partition girders 26 and 28 respectively extend to

) their corresponding portions 22 and 24 of the opposed
side wall 18. The upper and lower edges of the
partition walls 26 and 28 respectively join with the
upper board 12 and lower board 14. It is preferred
that the corner portions 22 and 24 between the side

) walls 18 and partition walls 26 and 28 are rounded such
that the fork can be easily inserted into the openings
20. For the same purpose, the upper and lower edge
portions which define the upper and lower edges of the
opening 20 may be rounded or beveled. In the

) following, a part constituted by center regions 30
between the openings 20, 20 in the respective side
walls 18 and the partition walls 28 is referred to as
an inner girder portion 32. Also, parts constituted by
outer areas 34 in the side walls 18 and their .

' corresponding partition walls 26 and side walls 16 are

referred to as outer girder portions 36.
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mai nt ai ned. The net hod of making the non-crosslinking thernoplastic
el ast onmer conposition containing the above-nentioned two ingredients is
not restricted in particular. For exanple, known nelting and m xi ng neans

such as heated roll, Banbury m xer, and extruder can be used. Al so, the
‘non-crosslinking thernoplastic elastonmer ddaposition may be manufactured
‘by copol yneri zati on. Further, the non-crosslinking thernoplastic

In this pallet 10, as shown in Figs. 2 to 5, ribs
for reinforcing the pallet are monolithically formed on
the lower surface of the upper board 12 and the upper
surface of the lower board 14. The ribs are planar and
include longitudinal ribs 40 extending in parallel with
the side walls 16 and transverse.ribs 42 extending in
parallel with the side walls 18. These ribs 40 and 42
extend perpendicularly to the upper board 12 and lowér
board 14 so that they can support vertical loads acting
thereon from the upper board 12.

In this embodiment, all of the ribs 40 and 42 in
the outer girder portions 36 and inner girder portion
32 continuously.extend from the upper board. 12 to the
lower bdard 14. However, a part of the ribs may extend
discontinuously.

Between the inner girdef portion 32 and each outer
girder portion 36, a predetermined space is provided
between the ribs 40 and 42 formed on the lower surface
éf the upper board 12 and those formed on the upper
surface of the lower board.l4. This space
substantially equals to the width or height of each
fork-inserting opening 20 formed in the side walls 18.
Accordingly, spaces defined by the opposed partition
walls 26 and 28, the lower edge of the upper ribs 40 -*
and 42, and the upper edge of the lower ribs 40 and 42

become fork-inserting holes 44 into which the fork can
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331 el astonmer conposition in the present invention nay contain a
mneral oil type softener. Exanples of the softener include paraffinic
oi 's, naphthenic oils, and aromatic oils. O these oils, the paraffinic
0ils and naphthenic oils having a favorable conpatibility with the
ethylene-[err]-olefin copolyner rubber are & ef erabl e. Also, with
respect to 100 parts by wei ght of the ' ]

be inserted. _

More specifically, longitudinal ribs 40a in the
inner girder portion 32 are equidistantly disposed in
parallel with each other so as to continuously extend
between ﬁhe side walls 18, 18. Transverse ribs 42a in
the inner girder portion 32 are equidistantly disposed
in parallel with each other so as to .continuously
extend between the partition wallé 28, 28.

Also, longitudinal ribs 40b placed between the
inner girder portion 32 and each outer girder portion
36 are equidistantly disposed in parallel with each
other so as to continuously extend between the side
walls 18, 18. .The transverse ribs 42 plgced between
the inner girder portion 32 and each outer girder
portion 36 are equidistantly disposed in parallel with
each other so as to continuously extend between their
corresponding partition walls 26 and 28. The
transverse ribs 42 in this region are constituted by
ﬁain ribs 42b and sub ribs 42c. Each main rib 42b
extends as an extension of the transverse rib 42a in
the inner girder portion 32.. Each sub rib 42c is
disposed midway between the neighboring main ribs 42b,
42b.

Longitudinal ribs 40c in the outer girder portions'
36 continuously extend between the side walls 18, 18

and are preferably disposed near their corresponding
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t ot al amount of ethyl ene-[err]-olefin copolynmer rubber and polyolefin
resin, the content of the mneral oil type softener is not nore than 100
parts by weight or preferably not nore than 50 parts by weight. The
‘ethylene-[err]-olefin copolymer rubber characteristically exhibits a high
extensibility due to the mineral oil typelgoftener. Since the amount of
addition of the mneral oil type softener is arbitrarily selected
according to the nol ecul ar weight of ethylene-[err]-olefin copolyner
rubber enployed, it may be used as a material even in the range exceedi ng
the amount mentioned above. Nevertheless, a decrease in strength or
bl eedi ng may
partition walls 26. The transverse ribs 42 in each
outer girder potion-36 are constituted by main ribs 42d
and sub ribs 42e. Each main rib 42d continuously
extends from the correspohding partition wall 26 to the
side wall 16 as an extension of the main rib 42b
disposed between the inner girder portion 32 and outer
girder potion 36. Each sub rib 42e continuously
extends from the corresponding partition wall 26 to the
longitudinal rib 40c as an extension of the sub rib 42c
disposed between the inner girder portion 32 and outer
girder potion 36.

Further, between the inner girder portion 32 and
each outer girder portion 36, the transverse ribs 42b
and 42c positioned in a region S, between the partition
wall 26 of the outer girdef portion 36 and its adjacent
longitudinal rib 40b, are made thicker than the
transverse ribs 42b and 42c in the other regions.

The pallet 10 is made of a synthetic resin,

»

preferably, a thermoplastic resin. The synthetic resin
may appropriately be selected according to, for
example, cost, compatibility with fillers and
additives, easiness in molding, use and size of the
pallet, mechanical strength required for the pallet
(e.g., compressive strength, bending strength, or v
flexure strength), and various physical propertiés. |

Examples of thermoplastic resin to be used as a
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occur when it is used too nuch. The mneral oil type softener may be .
m xed with the non-crosslinking thernoplastic elastonmer conposition used
in"the present invention in a kneader. Alternatively, it may be added as
ran extender oil to the ethylene-a-olefin copolyner rubber beforehand in
the process of meking the latter. 14 ' : 34

preferable material for the pallet 10 include
polyethylene resins, polypropylene resins, polyamides,
polyethylene terephthalate, acrylonitrile-butadiene-
styrene copolymer (ABS), polyvinyl chloride resin, and
polycarbonate. Also, their modified products and
mixtures as well as polymer alloys and the like can be
used.

From the viewpoint of mechanical strength required
for the pallet 10, polypropylene resins such as
homopolymers of propylene or copolymers made of
propylene and other monomers are particularly
preferable as its material.

The above-mentioned thermoplastic resins may be
used in their non-foamed state as well as being foamed
to a volume which is aboﬁt 1.1 to 1.2 times that of the
original volume in order to ameliorate their fluidity
or the like. When thelthermoplastic resin is used in
Qhe formed state, it can still be molded similarly to
'£he non-foamed body, while realizing the pallet with a
further smaller weight. |

Fillers may be compounded in the above-mentioned
thermoplastic resins when necessary. The fillers
furfher improve the mechanical strength of the pallet.
It is necessary for the fillers to be stable at the -*
melting point of the thermoplastic resins and have a

favorable compatibility with the thermoplastic resins.

_____ ~
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Here, in the non-crosslinking thernoplastic elastoner conposition,
pignments, fillers, stabilizers, ultraviolet absorbers, or other nodifying
assistants nay be used when necessary. As the method of naking the
nonslip menbers 60 from the materials nmentioned above, known nol di ng
met hods such as injection nolding nethod, 3ess nol ding nethod, and
extrusion nolding nethod may be used. The nethod of attaching the nonslip
menbers 60 to the main body of the pallet 10E is not restricted in
particul ar. For '
Examples of fillers include inorganic fibers such as
glass fibers and carbon fibers as well as inorganic
powders such as talc, clay, silica, and calcium
carbonate.

The above-mentioned fillers may appropriately be
selected according to, for example, cost, compatibility
with the thermoplastic resins, use and size of the
pallet, mechanical strength required for the pallet,
and various physical properties. Of the above-
mentioned fillers, inorganic fibers such as glass
fibers in particular are preferable from the viewpoint
of the cost and mechanical strength required for the
pallet. .-

Though depeﬁding on the kiﬁds of fibers compounded,
the length of the above-mentioned inorganic fibers is
preferably 0.1 to 50 mm and more preferably 1 to 15 mm.
Also, though depending on the kinds of fibers
compounded, the diameter of the above-mentioned
inorganic fibers is preferably 1 to 50 um. The
particle size and form of the above-mentioned inorganic
powders are not restricted in particular. Though
depending on the kinds of fillers compounded, the
compounding amount of the fillers with respect to the
above-mentioned thermoplastic resins is preferably not

more than 50% by weight, more preferably 10% by weight
to 40% by weight, and further preferably 15% by weight

o




exanpl e, by insert nolding nethod, the nonslip nenbers 60 can be attached

.to the nmain body of the pallet sinultaneously-with the nolding of the

-patlet.

Al ternatively, by nmeans of bonding, heat fusion, fitting, and the

i1 ke, they can be attached to the pallet body after the nolding of the

pal | et body.

It has conventionally bed® known to attach nonslip -

‘menbers to the surface of the pallets. Conventionally known nonslip
menbers are made of a | owdensity polyethylene-vinyl acetate copol yner

(Japanese Pat ent

Publ i cati on No. 56-41505) or a partially-crosslinked

t hernopl astic el astoner (Japanese Patent Publication

to 35% by weight from the viewpoint of the mechanical
strength required for the pallet. Also, the above-
mentioned fillers_may be compounded in the
thermoplastic resins either separately or in
combinaﬁions of two or more when necessary. Further,
the method of mixing them with the thermoplastic resins
is not restricted in particular.

Also, such additives as antioxidants, ultraviolet
absorbents, colorants,.release agents, and unti-
shrinking agents may be added to the thermoplastic
resins when necessary.

In order to make the pallet 10 from a synthetic
resin, first, as shown in Fig. 2, an upper half 10a
including the upper board 12 and a lower half 10b
including the lower board 14 are molded. These halves
10a and 10b, which have identical forms, are the same
ones as obtained when the pallét 10 shown in Fig. 1 are
horizontally divided at its center in the height
éirection. Though any appfopriate method can be used
for molding the halves 10a and 10b, an injection press
molding method such as that disclosed in the U.S.
Patent No. 5,154,872 is preferably employed, and the
disclosure of this,patent is incorporated hereby by
reference. As the halves 10a and 10b are molded, the *

intersecting portions between their individual

constituents are integrated together.

o e g s et e
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No. 3-50703). The nonslip menber made of a | ow-density pol yet hyl ene-vi nyl
~acetate copol ymer, however, has a |ow bonding strength and friction
coefficient with respect to the main body of a pallet nmade of a

synthetic resin such as pol ypropylene in particular,
17

After the upper and lower halves 10a and 10b are
formed, their faces to be joined together are made to
abut to each other and then are joined together by
means of an appropriate joining method such as heat
fusidn, whereby the pallet 10 shown in Fig. 1 is
formed.

.Referring now to Fig. 6, the pallet 10 is mounted
on support tables 50 which are diqused in parallel
with each other, while a load is imparted to the pallet
10 from thereabove by way of steel round bars 52
disposed on the pallet 10 along the longitudinal axial
lines of the respective fork-inserting holes 44. 1In
this case, the pallet sags as indicated by two-dot
chain lines in Fig. 6. Here, it bends most greatly at:
the peripheral portions of the partition walls 26 of
the outer girder portions 36.

In this embodiment, however, since the peripheral
portions of the partition walls 26 in the outer girder
éortions 36 are locally reinforced, the load is
dispersed, thefeby reducing the amount of flexure.
Accordingly, less stress occurs. Namely, the main
transverse ribs 42a, 42b, and 42d continuously extend
between the side Qalls 16, 16, while the sub transverse
ribs 42c and 42e project into the outer girder portion
36 from the partition walls 28 of the inner girder

- portion 32 through the partition walls 26 of the outer
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whereby its effect as a nonslip nmenber may not be sufficient. The nonslip
menber made of a partially- crosslinked thernoplastic elastoner, on the
‘other hand, may be problematic in that its abrasion resistance is
‘insufficient. The nonslip menbers 60 made of the above-nentioned
.non-crosslinking thernoplastic elastoner 18 free fromthese probl ens.
‘Narmel 'y, the nonslip nenber in accordance with this enbodinent is

i nexpensive, maintains its nonslip characteristics over a long period of
time, has a high bonding strength with respect to the main body of the
pallet, and is excellent in abrasion resistance.

girder portions 36. Accordingly, the region between
the inner girder portion 32 and each outer girder
portion 36, i.e., region of each fork-inserting hole
44, is reinforced, and further the peripheral portions
of the-partition walls 26 in the outer girder portions
36 are reinforced. In addition, since one end of each
sub rib 42e in the outer girder portion 36 is connected
to the longitudinal rib 40c, the force acting on the
sub ribs 42e can be dispersed from the longitudinal rib
40c into the main ribs 42d. Also, since the tranéverse
ribs 42b and 42c in the region S, adjacent to the outer
girder portions 36 are made thicker than those in the
other regions,.the partition walls 26 and the
peripheral portions of the upper and lower boards 12,
14 adjacent to the partition walls 26 are sufficiently
reinforced.

In the fol;owing, the configurations of the
reinforcement ribs 40 and 42 will be explained in ﬁerms
-éf weight. 1In Fig. 4, a region designated by "Sa" is
defined by each partition wall 28 of the inner girder
portion 32 and a plane provided in parallel with the
partition wall 26 and spaced outward from the wall 26
with a predtermined distance or width, and a region
designated by "Sb" is defined by the partition wall 2¢
of opposed outer girder portion 36 and a plane provided

in parallel with the partition wall 26 and spaced
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In the foflomﬁng, results of tests concerning slippage of the |oad,

bondi ng strength, productivity of nonslip nenbers, and abrasion resistance
the pallet 10E in this enbodiment will be explained. The

iconduct ed for

results of the tests are shown in the followng Table 2. In these tests,
‘the pallet |OF shown in Figs. 12 and 13 add® two ki nds of conparative

‘pallets P2 and P3 were prepared.
in accordance with this enbodi nent, halves were nade of

pol ypropyl ene resin by injection press nolding nethod, and then the hal ves

the pallet 10E

were joined together by

inward from the wall 26 with the same distance. When
the reinforcement ribs 40 and 42 in the region Sa and
those in the region Sb are compared with each other in
terms of weight, the latter reinforcement ribs are
heavier than the former reinforcement ribs since the
thickness of the transverse ribs 42 in the region S,

adjacent to the partition wall 26 is made greater.

' Namely, the ratio of the total weight of . the

reinforcement ribs in the region Sb to the total weight
of the reinforcement ribs in the region Sa exceeds 1.
Here, it is preferred that the distance defining the
regions Sa and sb be approximately 1/3 of the width,
i.e., horizontal length L,, of the fork-inserting

opening 20. It is due to the fact that, of the

"reinforcement ribs 40 and 42, only'those existing

within this range of distance contribute to the
reinforcement of the peripheral portion of the
partition wall 26 in each outer-girder portion 36.

, Also, in Fig. 4, a region designated by “Sc” is
defined by each partition wall 28 of the inner girder
portion 32 and a plane provided in parallel with the
partition wall 26 and spaced inward from the wall 26
with a predtermined distance or width, and a region -
designated by "Sd" is defined by the partition wall 26

of opposed outer girder portion 36 and a plane provided

in parallél with the partition wall 26 and spaced

In order to prepare the main body of

a
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heat fusion. The pallet 10E had a size defined by a wi dt h of

1,100 mm

|l ength of 1,100 mm and height of 144 nmm while the upper and

| ower boards each had a thickness of 3 nm The inner configuration of the
main body of the pallet was simlar to that shown in Figs. 1

20

_ outward from the wall 26 with the same distance. When

ﬁhe reinforcement ribs 40 and 42 in the region Sc and
those in the region Sd are compared with-each other in
terms of weight, the latter reinforcement ribs are
heavier than the former reinforcement ribs since due to
the existence of the reinforcement ribs 40c, 42e.
Nahely, the ratio of the total weight of the
reinforcement ribs in the region Sd to the total weight
of the reinforcement ribs in the region Sc exceeds 1.
Here, assuming that the width of the inner girder
portion 32 is L,, that the width of each outer girder
portion 36 is L,, and ﬁhat the smaller of these widths
is L,, it is preferred that the width definihg the
regions Sc and Sd be approximately 1/3 of L,. The width
is set to approximately L,/3 since, of the reinforcement
ribs 40 and 42, only those existing within this range
contribute to the reinforcement of the peripheral
Qprtion of the partition wall 26 in each outer girder
éortion 36. Also, the smaller width of L, and L, is
selected since, assuming that there is a relationship
of L, < Ly and that L; is adopted as L,, the region Sc
defined by L,/3 may occupy most part of the inner girder
portion 32 and, according to circumstances, may exceed
the inner girder portion 32. v
Thus, since the reinforcement ribs are made of the

same material, the fact that the reinforcement ribs in

e s v S
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to 5. The strip-like nonslip nenbers 60 made by injection nolding of a
non-crossl inking thernoplastic elastonmer conposition were integrally
attached to the respective outer surfaces of the upper and | ower boards

12 and 14 of the main body of the pallet four by four in the length
direction of the pallet. Each nonslip nem@r 60 had a thickness of 2 nmm
width of 25 mm and Ilength of 1,100 mm Two of the four nonslip nenbers 60
‘were disposed at positions which were respectively 65 nmminside of both
ends of the pallet, while the other two were disposed therebetween, wth
equal intervals therebetween.

the regions Sb and Sd are heavier than those in the
regions Sa and Sc means that the total cross-sectional
area of the reinforcement ribs in the regions Sb and Sd
is greater than that of the reinforcement ribs in the
regions Sa and Sc. As compared with reinforcement ribs
having a smaller cross-sectional area, a smaller force
acts per unit area on those having a greater cross-
sectional area, thereby generating a smaller internal
stress. This can enhance the reinforcing effect.

Thus, when the total weight of the reinforcement
ribs is increased in the regions to be reinforced in
particular, a desired reinforcing effect is obtained.
Accordingly, since it is not necessary for the other
parts to be provided with additional reinforcement ribs
or larger reinforcement ribs, the weight of the pallet
can be maintained or reduced, while a higher strength
is obtained. Here, it is preferred that each of the
ratio of the total weight of the reinforcement ribs in
the regidn Sb to that of the reinforcement ribs in the
region Sa and the ratio of the total weight of the
reinforcement ribs in the region Sd to that of the
reinforcement ribs in the region Sc is not greaﬁer fhan
5. The weight of the pallet may increase to an
undesirable extent when the weight ratio exceeds 5. °*

As can be appreciated from the foregoing, means for

increasing the total weight of the reinforcement ribs,
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The conparative pallet P2 was the sane as the above-nentioned pallet 10E
except that a crosslinking thernoplastic elastoner conposition was used as
the nonslip menbers. The crosslinking thernoplastic elastomer conposition
‘was made by the nethod conprising the steps of preparing a conposition
.containing 51 parts by weight of ethylene3®opylene copolyner rubber, 20
Iparts by wei ght of propyl ene honopol ymer, and 29 parts by weight: of
propyl ene- et hyl ene random copol ymer; adding 0.04 parts by weight of
2,5-dimet hyl -2, 5-di (t-

such as the transverse ribs 42 in particular, around

the partition walls 26 of the outer girder portions 36

is not restricted to the embodiment shown in Figs. 1 to

5. For example, each of the transverse ribs 42b and

42c in the region referred to with the mark S, in Fig. 4

may have a thickness identical to the thickness of each

transverse rib in the region §,.

Alternatively, as shown in Fig. 7, the sub
reinforcement ribs 42c and 42e may be disposed only
around the partition wall 26 of the outer girder
portion 36, whereas the other regions are provided with
no sub reinforcement ribs. A pallet 10A shown in Fig.

7 has a further.reduced weight of its own as compared
with the pallet 10, while yielding the similar
reinforcing effects. |

Further, as shown in Fig. 8, the transverse ribs
42b between the inner girder portion 32 and each outer
girder portion 36 may increase their height as they
;pproach the partition wall 26 of the outer girder

_portion 36. 1In this case, it is preferred that the
edge of the portion where the height of each transverse
rib 42 changes be provided with a radius R of a degree
which does not make it difficult for a fork to be
inserted therein. In a pallet 10B shown in Fig. 8, **

portions of the rib reinforcing the partition wall 26

are vertically extended, whereby the partition wall 26

REPLACEMENT SHEET
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37 but yl per oxy) hexane to 100 parts by wei ght of thus prepared
conposition; and subjecting thus formed mxture to a dynam c heat
‘treatnent for about 30 seconds at 240[err] to 260[err]C by neans of a
‘biaxial extruder so as to make it partiallas crosslinked. The
~conparative pallet P3 was the sane as the ™ above-nentioned pall et 10E
except that ethyl ene-vinyl

of the outer girder portion 36 which receives a bending
moment when a load is imparted to the pallet 10B can be
effectively reinforced.

Further, as shown in Fig. 9, the distance between
the neighboring longitudinal ribs 40b interposed
between the inner girder portion 32 and the outer
girder portion 36 may decrease from the inner girder
portion 32 toward the outer girder'portion 36. In the
pallet 10C shown in Fig. 9, the arrangement of the ribs
can locally reinforce the peripheral portion of the
partition wall 26 of the outer girder portion 36 in the
pallet 10C as well.

It will be.apparent that various changes may be in
the form, construction and arrangement of the above-
mentioned pallets. For example, a pallet 10I of the
present invention shown in Fig. 25 has the
substantially same configuratién as the pallet 10 shown
;p Figs. 1 to 5, except that each transverse rib 42b,
4}c between the inner girder portion 32 and the outer
girder portion 36 has a constant thickness throughout
its length. ' In this configuration, the partition wall
26 of the outer girder portion 36 and the portions of
the upper and lower boards 12, 14 adjacent to the wall
26 are sufficiently reinforced due to the presence of*
the ribs 40c, 42d and 42e in the outer girder portion

36.

REPLACEMENT SHEET

10 JUN 1997




acetate copolyner (EVA) is used as the nonslip nenbers. Here, EVA
:coptalning 10% by wei ght of vinyl acetate and having a density of 0.93
lg/tnferr] was used. The above-nentioned pallets 10E, P2, and P3 were
‘used for tests concerning the slippage of |oads and bonding strength. For
‘the abrasion test, plates each having a tl24ckness of 3 mm prepared by
‘injection- nolding of the conpositions identical to the above- nentioned
respective nonslip nmenbers were used. The | oad slippage test was
perfornmed as follows. Nanely, as shown in Fig. 14, a 25-kg'resin bag 67
was nounted on each pallet to be evaluated, this pallet was

Also, Fig. 26 shows another embodiment of the
present invention. Though a pallet 10J shown in Fig.
26 has the substantially same configuration as the
pallet 10 shown in Figs. 1 to 5, the pallet 10J differs
from the pallet 10 in that there are the only main ribs
42d in the outer girder portion 36 without the sub ribs
42e and the longitudinal rib 40c. In this pallet 10J,
since the transverse ribs 42b and 42c in the reéion S,
are made thicker than those in the other regions, the
partition wall 26 of the outer girder portion 36 and
the portions of the upper and lower boards 12, 14
adjacent to the wall 26 are sufficiently reinforced.

In accordance with the present invention, as
explained in detail in the foregoing, in place of the
simple, uniform arrangement of reinforcement ribs, the
degree of reinforcement in the peripheral portions of
the.partition walls 26 is made higher than that in the
geripherél portions of the partition wall 28} whereby

_ éhe peripheral portions of the partition wall 26 of the
outer girder portion 36 on which stress has
conventionally tended to concentrate can be effectively
reinforced. Consequently, the stress occurring there
can be decreased, whereby not only the upper and lower
boards 12 and 14 near the above-mentioned peripheral-
portion but also the whole pallet can be restrained

from deforming. The thickness of hte ribs, side walls,
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inclined with respect to a horizontal plane, and the state where the resin
bag 67 began to slip before the angle of inclination a becane 45 degrees
was eval uated. The contents of evaluation results indicated in Table 2
are as foll ows: o : Hard to slinp. [err] . Slipalittle.

| REPLACEMENT SHEET 238

partition walls and deck boards is not particularly
limited and variable depending on the size of the
pallet or the like. For example, in a pallet of 1100
mm width and 1100 mm length which has been widely used,
a strength necessary for the pallet can be maintained,
while the reinforcement ribs, side walls 16 and 18, and
pértition walls 26 aﬁd 28 each have a thickness as
small as about 2 to about 10 mm and the upper board 12,
and lower board 14 each have a thickness as small as
about 2.5 to about 4.5 mm so as to yield a lighter
weight.

Here, as in the case of a pallet 10D shown in Fig.. .
10, it is preferred that the upper and lower boards 12
and 14 in the region between the inner girder portion
32 and outer girder portion 36 be provided with a
plurality of dréin holes 46. Preferably, at least one
drain hole 46 is disposed in each section defined by N
the reinforcement ribs 40 and 42 -such that water is
éapidly discharged therefrom. Here, in view of the
draining capacity thereof and the strength of the
pallet, the drain holes 46 are preferably formed with a
total area expressed by an opening ratio of 5% to 20% .
or, more preferabiy, 7% to 10% with respect to the area
of the upper and lower board 12 and 14 in the.region .

between the inner girder portion 32 and outer girder

portion 36.
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In the bonding strength test, evaluated was the resistance to peeling of
the nonslip nenber when the edge portions of the nonslip nmenber were held
toinpart a force directed so as to peel off the nonslip nenber attached
to the main body of the pallet. The contents of evaluation results

indicated in Table 2 are as foll ows: 2kerr] : Hard to peel. X
Easy to peel. The contents of evalualion results concerning the

In the following, the results of the actually
‘measured bending strengths and weights of various
pallets will be explained. The'pallets used for the
measurement were the pallets 10, 10D and 10I having
forms shown in Figs. 1 to 5, Fig. 10 and'Fig. 25,
respectively. A pallet Pl shown in Fig. 11 was
particularly made for comparison.

In order to prepare these pallets, halves were made
from polypropylene'resin, and then the halves were
joined together by heat fusion. Each of these pallets
had an outer size defined by a length of 1,100 mm,
width of 1,100 mm, and height of 144 mm. The width (L,)
of the fork-inserting opening 20 was 260 mm; while the
height thereof was 74 mm. The width (L,) of the inner
girder portion 32 was 300 mm, whereas the width (L;) of
each outer girder portion 36 was 140 mm. Also, the
thickness of each of the upper board 12, lower board
%4, side walls 16 and 18, and partition walls 26 and 28
was 3 mm. Further, the thickneés of each of the
reinforgement ribs 40 and 42 in the inner girder
portion 32 and outer girder portions 36 was 2.5 mm.
These sizes were common in all the measured pallets.

In the pallet 10 shown in Figs. 1 to 5, the
thickness of each of the transverse ribs 42b and 42c "
disposed between the inner girder portion 32 and each
outer girder pbrtion 36 was 4 mm and 3 mm respectively

10 JUN 1997
|

e T h TN e e e - et



productivity of the nonslip nmenber are as foll ows: [err] : Easy to

manuf acture, incurring a | ow cost. A : Relatively hard to nmanufacture,
incurring a considerable cost. For the abrasion test of the nonslip
the mass of abrasion wear was neasured according to JIS K- 7204

nmenber s,

For the measurenment, Rotary Abrasi &7 Tester (truck wheel: CS-18;

| oad: 1,000 g) manufactured by Toyo Seiki Co., Ltd. was used. The abrasion
resistance is better as the nass of abrasion wear is smaller.

in the region S, and the other regions. The
longitudinal rib 40b had a thickness of 3 mm. The
pallet 10D shown in Fig. 10 was the same as the pallet
10 shown in Figs. 1 to 5 except that it had the drain
holes 46 with a diameter of 20 mm. The pallet 10I
shown in Fig. 25 was the same as the pallet 10 shown in
Figs. 1 to 5 except that the transverse ribs 42b and
42c had a constant thickness of 3 mm. In the pallet
Pl shown in Fig. 11, only the main ribs 42d of the
transverse ribs were disposed in the outer girder
portions 36 with neither longitudinal ribs nor sub
ribs. Also, the longitudinal ribs 40b between the
inner girder portion 32 and outer girder portions 36
had a constant thickness of 3 mm, whereas the
transverse ribs 42b and 42c had a constant thickness of
4 mm.

The bending strength was measured according to the
§tandard of JIS Z-0602 (1988). Namely, as shown in
%ig. 6, the pallet to be measured was mounted on the
support tables 50, each having a width of 100 mm,
disposed along the side walls 16 of the pallet. On the
pallet, the steel round bars 52 were disposed along the
fork—inserting holes 44, respectively. A pressure
member 54 of a press was disposed on the round bars 52.
Then, the press was operated so as to gradually impart

a load on the two round bars from 100 kgf to 1,250 kgf.
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REPLACEMENT SHEET 39 - TABLE 2

SLI PPAGE BONDING PRODUC-. MASS  OF OF LOAD  STRENGTH
TIVITY  ABRASI ON VEAR
(ng) PALLET 10E o) o) o) 57  PALLET P2
o) o)

[err] 200 28

The bending strength is represented by the flexure
ratib of the pallet when a load of 1,250 kgf is
imparted thereto. The flexure ratio (%) is given by
the following formula:

[(8,-8,)/0] x 100
in which §, represents a flexure amount at the center
portion of the pallet when a load of 100 kgf is
imparted; 3, represents a flexure amount at the center
portion of the pallet when a load of 1,250 kgf is
imparted} and ! represents a distance between inner
surfaces of the support tables 50, 50 = 900 mm.
Accordingly, the bending strength becomes greater as
the value of flexure ratio is smaller.

The weights were calculated from the drawings
without actual measurement. The total weight of each
pallet and the total weight of ribs in each
predetermined region in the whole pallet were
Qetermined as weights to be compared.

] As a result of these measurements concerning
bending strength and weights, data shown in the

following Table 1 were obtained.
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PALLET P3 A X ' @] 55

REPLACEMENT SHEET 40 From t hese test
results, it can be seen that the pallet 10E of this enbodinent is
excellent in nonslip characteristics and yields a high bonding strength
between the main body of the pallet gRB8 the nonslip
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menbers. Also, it has been confirned that the nonslip nenber 60 itself is
excel l ent in abrasion resistance and can be nmanufactured inexpensively.
Fig. 15 shows a further enbodi ment of the present invention. A pallet 10F
-of Fig. 15 is substantially the same as the pallet 10 shown in Figs. 1 to
5 except that a plurality of linear projeagtions 70 are nonolithically
‘formed on the upper surface of the upper board 12 and the |ower surface of
the | ower board. Each linear projection 70 is made of the nmaterial sane

as that of the upper board 12 and | ower board and is nonolithically forned
wi th these boards.

As shown in these data, while the weight of each of
the pallets 10, 105 and 10I increases by only about 2%
to 3% as compared with the pallet Pl, their flexure
ratio is improved by about 30%, thereby yielding a
sufficient bending strength with respect to the whole
weight. Accordingly, when pallet is configured such
that the peripheral portion df the partition wall 26 of
each outer girder portion 36 is particularly reinforced
as in the case of the present invention, the pallet can
be manufactured with a light weight and a high strength
with respect to load.

Here, the pallet 10D has a weight which is about 2%
lighter than the pallet 10 due to the drain holes 46
formed therein. Ifs flexure ratio in the bending test
is lower than that of the pallet 10 by only 4%, thereby
proving that the effect of the present invention is

great.

Figs. 12 and 13 show another embodiment of the

L

present invention. Though configured substantially the
same as the pallet 10 shown in Figs. 1 to 5, a pallet

10E shown in Figs. 13 and 14 differs therefrom in that
nonslip members 60 are attached td the upper surface of
the upper board 12 and the lower surface of the lower
board 14. The depicted nonslip members 60, each of ™

which is formed like a strip, extend from one side of

the pallet 10E to the other side in the same direction.
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Formed in the pallet | OF shown in Fig. 15 are transverse |inear
projections 70a extending in parallel wth the side walls 18 having the
fork-inserting openings 20 and | ongitudinal |inear projections 70b
extending in the direction orthogonal thereto. These |linear projections 70
are not disposed on two orthogonal centerjhines Xa and Xb in each of the
upper and | ower boards 12 and 14 and are asymmetrically arranged to each
other with respect to these center |ines Xa and Xb interposed

t her ebet ween. When the

Without being restricted to the strip-like form, the
nonslip members 60 may also be formed like a cord,
plate, block, disk, or the like.

Also, as depicted, it is preferred that a plurality
of the nonslip members 60 (four on each face in the
depicted embodiment) be provided. Though not
restricted in particular, the size of the nonslip
member 60 is, for example, such that its width and
thickness are respectively about 10 to 35 mm and about
0.5 to 3 mm.

The nonslip member 60 is constituted by a specific
plastic elastomer composition. The thermoplastic
elastomer composition used as the nonslip member is a
non-crosslinking thermoplastic elastomer composition
containing an ethylene-a-olefin copolymer rubber and a
polyolefin resin. _

Examples of the above-mentioned ethylene-«-olefin
copolymer rubber include ethylene-propylene copolymer
rubber, ethylene-butene-l1 copolymer rubber, ethylene-
heptene-1 copolymer rubber, and ethylene-hexene-l
copolymer rubber. Of these materials, ethylene-
propylene copolymer rubber is preferable.

Examples of the above-mentioned polyolefin resin
include propylene homopolymers; propylene resins such ™
as copolymers of propylene and «-olefins exemplified by
propylene-ethylene copolymer, propylene-l-butene

. a1
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upper board 12 of the pallet 10F is divided into four regions along t he
two orthogonal center lines Xa and Xb, the arrangement_of linear
projections 70 in region Da and that in region Dc are |sREPEIOCMEST &ﬂLéaCh
other wth respect to a center point CP, whereas the \{ar é
.Iinear projections 70 in region Db and th in region{Dd a [ aI
‘to each other with bgé—— gﬁ'ﬁﬂrgﬁi

copolymer, propylgne-l-hexene copolymer, and propylene-
4-methyl-l-péntene copolymer; and polybutene. Of these
materials, the polypropylene resins are preferable as
the above-mentioned polyolefin resin.

In the melted compounding amounts of the two
ingredients, the ethylene-a-olefin copolymer rubber is
30 to 90 parts by weight or preferably 50 to 80 parts
by weight, whereas the polyolefin resin is 70 to 10
parts by weight or preferably 50 to 20 parts by weight.

When the compounding amount of ethylene-a—olefin
copolymer rubber exceeds 90% by weight, the strength of
the nonslip members 60 or the bonding strength-between
the main body of the pallet 10F and the nonslip members
60 may unfavorably deteriorate. On the other hand,
when the compounding amount of this rubber is less than
30 parts by weight, nonslip characteristics may not be
maintained.

. The method of making the non-crosslinking
thermoplastic elastomer composition containing the
above-mentioned two ingredients is hot restricted in
particular. For example, known melting and mixing
means such as heated roll, Banbury mixer, and extruder
can be used. Also, the hon-crosslinking thermoplastic
elastomer composition may be manufactured by ~
copolymerization. |

Further, the non-crosslinking thermoplastic

| This Sheet Has Been Re: m
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respect to the center point CP. Though not depicted, t
I'inear projections in the lower board is simlar tot
board 12. Here, it is-preferred that the |inear projec}i
“board be arranged such that they do not interfere wthjt Osﬁﬂ
board of another pallet when the forner pallet is nounfed o

I r

| N W uppe

the latte

pallet. Also, it is preferred that the |i r projecti qni L0-be—arrange
such that they can be used for positioning the pallets{10F when a \
plurality of the pallets 10F are stacked. The operk '

preferably 20% or | ess since

elastomer compositibn in the present invention may

lcontain a mineral oil type softener. Examples of the
softener include paraffinic oils, naphthenic oils, and
aromatic oils. Of these oils, the paraffinic oils and
naphthenic oils having a favorable compatibility with
the ethylene-a-olefin copolymer rubber are preferable.

Also, with respect to 100 parts by weight of the
total amount of'ethylene—u—olefin copolymer rubber and
polyolefin resih, the content of the mineral oil type
softener is not more than 100 parts by weight or
preferably not more than 50 parts by weight. The
ethylene-e-olefin copolymer rubber characteristically
exhibits a high-extensibility due to the mineral oil
type softener. Since the amount of addition of the
mineral oii type softener is arbitrarily selected
according to the molecular weight of ethylene-a-olefin
copolymer rubber employed, it may be used as a material
even in the range exceeding the amount mentioned above.
Nevertheless, a decrease in strength or bleeding may
occur when it is used too much.

The minerai oil type softener may be mixed with the
non-crosslinking thermoplastic elastomer composition
used in the present invention in a kneader.
Alternatively, it may be added as an extender oil to *
the ethylene-a;olefin copolymer rubber beforehand in

the process of making the latter.



the |l ayout of linear projections 70 attains a higher degree of freedom

thereby. Accordingly, the opening ratio of 0%is the nosi. ,
opening ratio refers to the ratio of the total area of theﬁEFbAMEMdSH
depressions fornmed in the upper board or |ower board to [ he=whore area df

the upper board or |ower board in the pallet. The openinp | at,i
nmeans that the upper — HG)JWN W
REPLACEMENT SHEET

_ Here, in the non-crosslinking thermoplastic
elastomer composition, pigments, fillers, stabilizers,
ultraviolet absorbers, or other modifying assistants
may be used when necessary. '.

As the method of making the nonslip members 60 from
the materials mentioned above, known molding methods
such as injection molding method, press molding method,
and extrusion molding method may be used. The method
of attaching the nonslip members 60 to the main body of
the pallet 10E is not restricted in particular. For
examble, by insert molding method, the nonslip-members
60 can be attached to the.main body of the pallet
simultaneously-with the molding of the pallet.
Alternatively, by means of_bonding,.heat fusion,
fitting, and the like, they can be attached to the
pallet body after the molding of the pallet body.

It has conventionally been known to attach nonslip
members to the surface of the pallets. Conventionally
known nonslip members are made of a low-density
polyethylene-viﬁyl acetate copolymer (Japanese Patent
Publication No. 56-41505) or a partially-crosslinked
thermoplastic elastomer (Japanese Patent Publication
No. 3-50703). The nonslip member made of a low-density
polyethylene-vinyl acetate copolymer, however, has a -
low bonding strength and friction coefficient with

respect to the main body of a pallet made of a




board or |ower board is flat without any hole or depression. Since
each linear projection 70 is used for preventing the sli pp&gggﬁ_@tmgm t9MeET
3 £

pal lets, its preferable cross-sectional formis substantia
rectangul ar, for exanple, as shown in Fig. 16. The [linear pr¢jection 70
shown in Fig. 16 has a trapezoidal formwpgse w dth becones har L

toward the top.

2
|

Its taper angle [err] i out 91 to 93 degrees. _This

trapezoidal formallows the projection 70 to-be easily dray out froma

die at the tine when the pallet is

synthetic resin such as polypropylene in particular,
whereby its effect as a nonslip memper may not be
sufficient. The nonslip member made of a partially-
crosslinked thermoplastic elastomer, on the other hand,
may be problematic in that its abrasion resistance is
insufficient. The nonslip members 60 made of the
above-mentioned non-crosslinking thermoplastic
elastomer is free from these problems. Namely, the
nonslip member in accordance with this embodiment is
inexpensive, maintains its nonslip characteristics over
a long period of time, has a high bonding strength with
respect to the main body of the pallet, and is
excellent in abrasion resistance.

Iin the following, results of tests concerning
slippage of the load, bonding strength, productivity of
nonslip members, and abrasion resistance conducted for
the pallet 10E in this embodiment will be explained.
T?e results of the tests are shown in the following
Table 2. In these tests, the pallet 10F shown in Figs.
12 and 13 and two kinds of comparative pallets P2 and
P3 were prepared..

In order to prepare the main body of the pallet 10E

in accordance with this embodiment, halves were made of

L1
>

a polypropylene resin by injection press molding
method, and then the halves were joined together by

heat fusion. The pallet 10E had a size defined by a



manuf act ur ed.

The height of the linear projection 70 is such that it

does not obstruct the | oading of objects. For exanple, it is about 0.8 1to0
5 ™ and preferably 1 to 2 mm Also, the width, interval, RE‘lﬁM emghh SHEET

the linear projections 70 are not restricted in particul

appropriately selected according to the ofjects to be |Oc
. is generally 0.5 to 20 mm and preferably 1.5 td
‘interval is generally 1 to 30 cmand preferably 5 to 10 dqm and the | eng

the width is

is generally 5 cmto the width or length of the pallet arfjd preferably 20

cmto not nore

width of 1,100 mm, length of 1,100 mm, and height of
144 mm, while the upper and lowér boards each had a
thickness of 3 mm. The inner configuration of the main
body of the pallet was similar to that shown in Figs. 1
to 5. The strip-like nonslip members 60 made by
injection molding of a non-crosslinking thermoplastic
elastomer composition were integrally attached to the
respective outer surfaces of the upper and lower boards
12 and 14 of the main body of the pallet four by four
in the length direction of the pallet. Each nonslip
member 60 had a thickness of 2 mm, width of 25 mm, and
length of 1,100 mm. Two of the four nonslip members 60
were disposed at positions which were respectively 65
mm inside of both ends of the pallet, while the other
two were disposed therebetween, with equal intervals
therebetween. '

The comparative pallet P2 was the same as the -
a?ove—mentioned pallet 10E except that a crosslinking
thermoplastic elastomer composition was used as the
nonslip members. The crosslinking thermoplastic
elastomer composition was made by the method comprising'

the steps of preparing a composition containing 51

.parts by weight of ethylene-prbpylene ¢opolymer rubber,

%

20 parts by weight of propylene homopolymer, and 29 °
parts by weight of propylene-ethylene random copolymer;

adding 0.04 parts by weight of 2,5-dimethyl-2,5-di(t-



than 1/2 of the width or | ength of the pallet. Also, their nunber is not

restricted to that depicted. Such a pallet 10F can be easily
manuf actured by a '
. REPLACEMENT SHEET
‘having forms conplenmentary to the |inear ggojections 0] are
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butylperoxy)hexane to 100 parts by weight of thus
prepared composition; and subjecting thus formed
mixture to a dynamic heat treatment for about 30
seconds at 240° to 260°C by means of a biaxial extruder
so as to make it partially crosslinked.

The comparative pallet P3 was the same as the
above-mentioned pallet 10E except that ethylene-vinyl
acetate copolymer (EVA) is used as the nonslip members.
Here, EVA containing 10% by weight of vinyl acetate and
having a density of 0.93 g/cnf was used.

The above-mentioned pallets 10E, P2, and P3 were
used for tests concerning the slippage of loads and
bonding strength. For the abrasion test, plates each
having a thickness of 3 mm prepared by injection-
molding of the compositions identical to the above-
mentioned respective nonslip members were used.

The load slippage test was performed as follows.
N?mely, as shown in Fig. 14, a 25-kg resin bag 67 was
mounted on each pallet'to be evaluated, this pallet was
inclined with respect to a horizontal plane, and the
state where the resin bag 67 began to slip before the
angle of inclination « became 45 degrees was evaluated.
The contents of evaluation results indicated in Table 2
are as follows: | .

©0 : Hard to slip.

A : Slip a little.



fo}ned in the die (not depicted) used for nolding. I'n this

configuration,

the linear projections 70 on the upper boa

FE— e - B DB e
the slippage between the pallet 10F and the | oad thereon.| TREPLACEMENGGHEET
preventing effect beconmes remarkable especially when a | opd[having a i

e

def ormabl e surface, e.g., resin bag, is used. Here, inth
supported by a fork of a toPRlift, the pal
curve perpendicularly to the inserting direction of the fp
[
;

‘pallet 10F is

| oad may shift along the curved pallet. Accordingly, it
t he number of linear projections 70b extending in the fo

(D D

51 at t
([t A EHE
r ke—whereby—t-he
5 preferred that

In the bonding strength test, evaluated was the
resistance to peeling of the nonslip member when the
edge portions of the nonslip member were held to impart
a force directed so as to peel off the nonslip member
attached to the main body of the pallet. The contents
of evaluation results indicated in Table 2 are as
follows:

© : Hard to peel.

x : Easy to peel.

The contents of evaluation results concerning the
productivity of the nonslip member are as follows:

O : Easy to manufacture, incurring a low cost.

A :- Relatively hard to manufacture, incurring a
considerable cost. |

For the abrasion test of the nonslip members, the

mass of abrasion wear was measured according to JIS K-

7204 (1977). For the measurement, Rotary Abrasion

Tester (truck wheel: CS-18; load: 1,000 g) manufactured
by Toyo Seiki Co., Ltd. was used. The abrasion
resistance is better as the mass of abrasion wear is

smaller.

e



inserting direction be greater than the nunber of
per pendi cul ar thereto. Wen

| i near projections 70a
only the nonslip effect for the load is

intended, it is wunnecessary for the | ower surface of tiepati®
provided with |inear projections. When a plurali yﬂﬂﬂﬁgé%ﬁ@i§ﬁ§€§ ar e
stacked and tilted, the linear projectionggof one pajlpt can engage 'mﬁth
those on the adjacent surface of the uppér or | ower pall gtg :
preventing the pallets from transversely shifting. Further, the:
linear projections 70 can function as" ribs for reinf)ré+ﬂg-the~upper‘and
| ower boards. ' '
TABLE 2
SLIPPAGE | BONDING | PRODUC- | MASS OF
'OF LOAD STRENGTH | TIVITY ABRASION
WEAR (mg)
PALLET 10E o) 0 o) 57
PALLET P2 O O A 200
PALLET P3 A X O 55

*i

on
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arrangenments shown in Figs. 17 to 23 nay be adopt ed. Furtner, as
shown in Fig. 21 or 23, a nonslip nenber 65 nade of a e} eni I.ﬁpﬁh gla
| arge friction 40 “PJ_ 7

From these test resﬁlts, it can be seen that the
pallet 10E of this embodiment is excellent in nonslip
characteristics and yields a high bonding strength
between the main body of the pallet and the nonslip
members. Also, it has been confirmed that the nonslip
member 60 itself is excellent in abrasion resistance
and can be manufactured inexpensively.

Fig. 15 shows a further embodiment of the present
invention. A pallet 10F of Fig. 15 is substantially
the same as the pallet 10 shown in Figs. 1 to 5 except
that a plurality of linear projections 50 are
monolithically formed on the upper surface of the upper
board 12 and the lower surface of the lower board.
Each linear projection 70 is made of the material same
as that of the upper board 12 and lower board and is
monolithically formed with these boards.

Formed in the pallet 10F shown in Fig. 15 are
transverse linear projections 70a extending in parallel
with the side walls 18 having the fork-inserting
openings 20 and longitudinal linear projections 70b
extending in the direction orthogonal thereto. These
linear projections 70 are not disposed on two
orthogonal center lines Xa and Xb in each of the upper
and lower boards 12 and 14 and are asymmetrically ;
arranged to each other with respect to these center

lines Xa and Xb interposed therebetween. When the



coefficient may be di sposed between a pair of linear projections 70 so as
nher, 85 oay be

to be attached to a pallet surface. Wiile the nonslip

made of such materials as rubber, ethylene-vinyl acetal eREpLQEgMgnprSH[gpd

t1 dsﬁ%ﬁ?ﬂt h

t her nopl astic el astonmer conpositions, non-crosslinking|t
el astonmer conpositions are preferable.as nti oned aboy
abrasi on resi stance, bondi ng strength, nongifp char act

| i ke. Though each of the nonslip nmenbers 65 in Figs. 2

"CD

Lummi Y 4

like a band or strip, their formis not restricted in

parti cul ar.

their nunber and positions to be

Al so,

upper board 12 of the pallet 10F is divided into four
regions along the two orthogonal center lines Xa and
Xb, the arrangement of linear projections 70 in region
Da and that in region Dc are symmetrical to each other
with respect to a center point CP, whereas the
arrangement of linear projections 70 in region Db and
that in region D& are symmetrical to each other with
respect to the center point CP. Though not depicted,.
the arrangement of linear projections in the lower
board is similar to that in the upper board 12. Here,
it is preferred that the linear projections in the
lower board be arranged such that they do not interfere
with those in the uppef board of another pallet when
the former pallet is mounted on the latter pallet.
Also, it is preferred that the linear projections 70lbe
arranged such that they can be used for positioning the
pallets 10F when a plurality of the pallets 10F are
stacked. |

The opening ratio is preferably 20% or less since
the layouf of linear projections 70 attéins a higher
degree of freedom thereby. Accordingly, the opening
ratio of 0% is the most preferable. The opening ratio
refers to the ratio of the total area -of the holes and
depressions formed in the upper board or lower board to
the whole area of the-upper board or lower board in the

pallet. The opening ratio of 0% means that the upper



attached can be a
hei ght or thickne
the linear proje
for the strip-lik
. projections 70,

of the nonslip ne
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ppropriately sel ect ed. It is preferred that the
ss of the nonslip nenber 65 be greatef ' .

ction 70 by about 0.5 to 1 nm HejeBEH’IIACEMEN_TerﬁlEib e

e nonslip menber 65 to be di sposed be :

70 with small gaps. Weresshe gaps arejshal v%ﬁﬁgés
nmber 65 cannot be engagedi%rth 40.hh@

board or lower board is flat without any hole or
depression.

since each linear projection 70 is used for
preventing the slippage bet&een the pallets, its
preferable cross-sectional form is substantially
rectangular, for example, as shown in.Fig. 16. The
linear projection 70 shown in Fig. 16 has a trapezoidal
form whose width becomes narrower toward the top. Its
taper angle B is about 91 to 93 degrees. This
trapezoidal form allows the projection 70 to be easily
drawn out from a die at the time when the pallet is
manufactured.

The height wf the linear projection 70 is such that
it does not obstruct the loading of objects. For
example, it is about 0.8 to 5 mm and preferably 1 to 2
mm. Also, the width, interval, and length of the
linear projections 70 are not restricted in particular
and can be appropriately selected according to the
objects to be loaded. For example, the width is

generally 0.5 to 20 mm and preferably 1.5 to 3 mm; the

interval is generally 1 to 30 cm and preferably 5 to 10

cm; and the length is generally 5 cm to the width or
length of the pallet and preferably 20 cm to not more
than 1/2 of the width or length of the pallet. Also, *
their number is not restricted to that depicted.

Such a pallet 10F can be easily manufactured by a



the | oad and peel ed off. The nethod of attaching.the nonslip nmenbers
65 to the main body of the pallet is not restricted in pagticias—For

exanpl e, by insert nolding nmethod, the nonslip nenbers 65 cREPLACEMENTC SHEET
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pallet. Alternatively, by nmeans of bonding,_ heat fusion, f
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nol di ng of the
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normal molding method when linear depressions having
forms complementary to the linear'projections 70 are

formed in the die (not depicted) used for molding.

In this configuration, the linear projections 70 on

the upper board 12 can prevent the slippage between the
pallet 10F and the load thereon. This slippage-
preventing effect becomes remarkable especially when a
load having a deformable surface, e.g., resin bag, is.
used. Here, in the state where the pallet 10F is
supported by a fork of a forklift, the pallet tends to
curve perpendicularly to the inserting direction of the
fork, whereby the load may shift along the curved
pallet. Accordingly, it is preferred that the number
of linear projections 70b extending in the fork-
inserting direction be greater than the number of
linear projections 70a perpendicular thereto. When
only the nonslip effect for the load is intended, it is
unnecessary for the lower surface of the pallet to be
provided with linear projections.

When a plurality of pallets 10F ére stacked and
tilted, the linear projections of one pallet can engage
with those on the adjacent surface of the upper or
lower pallet, thereby preventing the pallets from
transversely shifting. )

Fufther, the linear projections 70 can function as

ribs for reinforcing the upper and lower boards.



| atter. “In the following, results of tests concern

ng slippage of the

| oad, slippage between the pallets, and productivity conducted for the

pallet in this enbodinment will be explained. The result
shown in the following Table 3. In these tests, the pa
respectively shown in Figs. 15 and 23 and,fhree kinds (
-pallets P4, P5, and P6 were prepared. ——n order to
‘pall et 10F configured as shown in Fig. 15, halves were
pol ypropyl ene resin by injection press nolding nethod,
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The arrangement of the linear projections 70

fulfilling these effects is not restricted to that

shown in Fig. 15. For example, the arrangements shown

in Figs. 17 to 23 may be adopted.

Further, as shown in Fig. 21 or 23,

a nonslip

member 65 made of a material having a large friction

coefficient may be disposed between a pair of linear

projections 70 so as to be attached to a pallet

surface. While the nonslip member 65 may be made of

such materials as rubber, ethylene-vinyl acetate

copolymer, and thermoplastic elastomer compositions,

- non-crosslinking thermoplastic elastomer compositions

are preferable as mentioned above in view of the

abrasion resistance, bonding strength, nonslip

characteristics, and the like. Though each of the

nonslip members 65 in Figs. 21 and 23 is formed like-a

band or strip, their form is not restricted in

particular. Also, their number and positions to be

attached can be appropriately selected.

- It is preferred that the height or thickness of the

nonslip member 65 be greater than the height of the

linear projection 70 by about 0.5 to 1 mm.

Here, it is preferable for the strip-like nonslip

member 65 to be disposed between the linear projectio&s

70, 70 with small gaps. Where the gaps are small, the

edges of the nonslip member 65 cannot be engaged with



and then the halves were joined together by heat fusion. The pallet 10F
had a size defined by a wdth of 1,100 nm length-of 1, 1( '
of 144 mm while the upper and | ower boards each had a t i BRRLACEMENT
Each of the upper and | ower boards of the
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the load and peeled off.

The method of attaching the nonslip members 65 to
the main body of the pallet is not restricted in
particular. For example, by insert molding method, the
nonélip members 65 can be attached to the main body of
the pallet simultaneously with the molding of the
pallet. Alternatively, by means of bonding, heat
fusion, fitting; and the 1like, they can be gttéched to
the main body of the pallet after the molding of the
latter.

In the following; results of tests concerning
slippage of the load,fslippage between the pallets, and
productivity conducted for the pallet in this
embodiment will be explained. The results of the tests
are shown in the following Table 3. 1In these tests,
the pallets 10F and 10G respectively shown in Figs. 15
and 23 and three kinds of comparative pallets P4, PS5,
and P6 were prepared.

In order to prepare the first pallet 10F configured
‘as shown in Fig. 15, halves were made of a
polypropylene resin by injection press molding method, .
and then the halves were joined together by heat
fusion. The pallet 10F had a size defined by a width
of 1,100 mm, length of 1,100 mm, and height of 144 mm,*
while the upper and lower boards each had.a thickness

of 3 mm. Each of the upper and lower boards of the



pal |l et 10F had no drain holes, and their opening ratio

0% _The i nner

configuration of the main body of the pallet was. simlar

Figs. 1 to 5. Aplurality of linear projections were nondl

t REPDES VEHEET

formed with both surfaces of the upper and | ower boards dojas to extend iln
with and orthogonal to the fork-jpserting directidn.1BadtiNIB9Ear !
projection had a height of 1 mMmmand a w f 2 mm Thelirterval _ betweén!
the linear projections 70b disposed in parallel wth the}fork-inserting i
direction was 80 mm while the interval between the |ined+p+oj.ections -70a:
orthogonally to the fork-inserting direction was 50 mm

paralle

di sposed

pallet 10F had no drain holes, and their opening ratio
was 0%. The inner configuration of the main body of
the pallet was similar to that shown in Figs. 1 to 5.

A plurality of linear projections were monolithicaliy
formed with both surfaces of the upper and lower boards
so as to extend in parallel with and orthogonal to the
fork-insérting direction. Each linear projection had a
height of 1 mm and a width of 2 mm. The interval
between the linear projections 70b disposed in parallel
with the fork-inserting direction was 80 mm, while-the
interval between the linear projections 70a disposed
orthogonall& to the fork-inserting direction was 50 mm.
The length of each linear projection 70b disposed in
parallel with the fork-inserting direction was 400 mm,
“while the length of each linear projection 70a disposed
orthogonally to the fork-inserting direction was 500
mm.

The second pallet 10G configured as shown in Fig.

23 was substantialiy the same as the first pallet 10F
except that the linear projections 70 were arranged
differently and the nonslip members 65 were attached
thereto. The linear projections 70 were formed only
along the fork-inserting direction. Here, each of the
nonslip members 65 was a strip-like member made of a B
non-crosslinking thermoplastic elastomer composition.

As the non-crosslinking thermoplastic elastomer



The length of each linear projection 70b disposed in parallel with the
fork-inserting direction was 400 mm while the Iength of each Iinear
proj ection 70a disposed orthogonally to the fork-inserting -direction was

500 nmm The second pallet 10G configured as shown

Ly 23 was

substantially the same as the first pallet,10F except
projections 70 were arranged differentlyand the nonsl

fork-inserting direction. Here, each of the -nonslip nd
strip-like nmenber nmade of a

_ anumémn AE
;
attached thereto. The |linear projections 70 were forngd jon al ong the
nﬁeribeﬁuﬂwﬁé&ig |

B

composition, that containing 60 parts By weight of
ethylene-propylene copolymer rubber and 40 parts by
weight of propylene-ethylene block copolymer was used.
Each nonslip member 65 had a thickness of 2 mm, width
of 25 mm, and length of 1,100 mm. Each linear
projection 70 had a height of 1 mm and width of 2 mm,
while the interval between the linear projections 70
was 80 mm. Exceptionally, the distance between the two
outermost linear projections between which the nonslip
member 65 was disposed was 25 mm, which coincided with
the width of the nonslip member 65.

The comparative pallet P4 was similar to the first
pallet 10F except that no linear projections were
disposed on the upper and lower boards.

In the comparative paliet P5, five pieces of band-
like members made of ethylene-vinyl acetate copolymer
were attached as the nonslip members to each of the
upper and lower boards of a pallet which had been
obtained similarly to the pallet P4. Each nonslip
member had a thickness of 2 mm, width of 20 mm, and
length of 1,100 mm. The nonslip members were disposed
in parallel with the fork-inserting direction, with
equal intervals therebetween. -

In the comparative pallet P6, a sheet made of .

- ethylene-vinyl acetate copolymer was attached to the

whole surface of each of the upper and lower boards of



non- crossl i nki ng thernopl asti c el astomer conposition. Asftie ,
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copol ynmer was used. Each nonslip nenber 6i8had a thickngss o ¢ﬁ% d

:

————— o

a pallet which had been obtained similarly to the
pallet P4. The thickness of the sheet was 2 mm.

The load slippage test was performed'as follows.
Namely, as shown in Fig. 14, a 25-kg resin bag 67 was
mounted on each.paliet to be evaluated, and then the
state where the resin bag began to slip as the pallet
was inclined with respect to a.horizontal plane by as
much as 45 degrees was evaluated. The contents of N
evaluation results indicated in Table 3 are as follows:

® : Very hard to slip.
© : Hard to slip.
A

x ¢ Very e€asy to slip.

Slip a little.

In the test for slippage between pallets, the
pallets were stacked as shown in Fig. 24. These
pallets were inclined with respect to a horizontal
plane, and the state where the upper pallet began to
slip before their angle of inclination € became 45
degrees was evaluated. The contents of evaluation

results indicated in Table 3 are as follows:

@ : Very hard to slip.

o : Hard to slip.

A : slip a little.

x : Very easy to slip. I

The ‘contents of evaluation results concerning the

productivity of the nonslip member are as follows:



of 25 mm and length of 1,100 mm Each |inear projection 7
of 1 mmand width of 2 nm while the interval between the
projections 70 was 80 mm Exceptionally, the distance bet
-outernost |inear projections between which the nonslip ne
~di sposed was 25 mm which coincided with tge width of the

' 65. The conparative pallet P4 was sim to the first| pattet—3itf
except that no linear projections were disposed on the uppker and | ower
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ohslip nmenber

.boar ds. In the conparative pallet P5, five pieces of band- Trke
-menbers made of ethylene-vinyl acetate copol yner

@ : Very easy to manufacture, incurring a low
cost.

o : Eésy to manufacture, incurring a low cost.

A : 'Relatively hard to manufacture, incurring a
considerable cost.

In view of the above test results, it has been
found out that the pallets 10F and 10G of the present
invention can inexpensively improve the slippage
between the pallet and the load as well as the slippage
between ﬁhe pallets. It has also been found out that
the slippage between the pallet and the load can
further be improved when a nonslip member made of a
material diffefent from the main body of the pallet is

~used.

v4



were attached as the nonslip nenbers to each of the upper and | ower boards
of -a pallet which had been obtained simlarly to the pallet P4. Each
nonslip nenber had a thickness of 2 mnm width of 20 nm and |ength of
1,100 mm The nonslip nenbers were disposed in parallel with the
fork-inserting direction, with equal integyals therebetween. In the
conparative pallet P6, a sheet nade of er%yrene-vinyl acet ate copol yner
was attached to the whole surface of each of the upper and | ower boards of

TABLE 3
SLIPPAGE | SLIPPAGE OF | PRODUCTIVITY
OF LOAD PALLET
PALLET 10F O © ©
PALLET 10G © © O
PALLET P4 | X X )
PALLET P5 A A @)
PALLET P6 © O A
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48 a pallet which had been obtained simlarly to the pallet P4. The"
t hi ckness of the sheet was 2 mm The | oad slippage test was perforned
as. follows. Nanely, as shown in Fig. 14, a 25-kg resin bag 67 was nounted
on each pallet to be evaluated, and then the state where the resin bag
began to slip as the pallet was inclined with respect to a horizontal

-pl ane by as 51

——————

From the invention thus described, it will be
obvious that the invention may be varied in many waYs.
Such variations are not to be regarded aé a departure
from the spirit and scope of the invention, and all
such modifications as would be obvious to one skilled
in the art are intended for inclusion within the scope
of the following claims. For example, additional
reinforcement ribs may provided on the upper or lower
board, or the side or partition walls without departing
from the spirit of.the present invention.

The basic Japanese Applications No. 8-076004
(076004/1996) filed on March 29, 1996, No. 8-173642
(173642/1996) filed on July 3, 1996, No. 7-334555
(334555/1995) filed on Decembgr 22, 1995, ahd No. 8-
024169 (024169/1996) filed on February 9, 1996 are

hereby incorporated by reference.
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much as 45 degrees was eval uated. The contents of evaluation results

i ndicated in Table 3 are as follows: - [err] : Very hard to slip.
[err] : Hard to slip. [err] : Slipalittle. X : very easy to
slip. In the test for slippage between pallets, the pallets were

stacked as shown in Fig. 24. These paIIetg wer e |ncI|ﬁ‘d‘mrfﬁrfespecL_LQ_a

~horizontal plane, and the state where th er pallet
before their angle of inclination [err] becane 45 degrelmmgmnamm' H"I

The contents of eval uation

WHAT IS CLAIMED IS:

1. A plastic pallet comprising:

a pair of deck boards opposed to each other in
parallel with each other;

a pair of outer girder portions respectively
disposed at a pair of opposite side portions of said’
deck boards between said deck boards, each of said
outer girder portions including a side wall disposed
between associated side edges of said deck boards and a
first partition wall disposed between said deck boards
so as to oppose to said side wall in parallel therewith
with a predetermined distance thefebetween;

an inner gixder portion disposed between said deck
boards so as to be placed midway between said outer
girder portions, said inner girder portion including a
pair of second partition walls which are disposed in
parallel with each other with a predetermihed distance
therebetween and in parallel with séid first partition
wall; and

a plurality of reinforcement ribs disposed on
respective inner suffaces of said deck boards;

wherein the reinforcement ribs existing in a first
region in which the first partition wall is located |
have a total weight greater than the total weight of
the reinforcement ribs existing in a second region in

which the associated second partition wall is located,

e ——
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'results indicated in Table 3 are as foll ows: [err] : Very hard to
Very easy

slip. . O: Hard to slip. [err] : Slipalittle X
to slip. The contents of evaluation results concerETHE‘THE“-~\\\\\\‘
productivity of the nonslip nmenber are as foll ows: Mw '

- ' o gy

said first and second regions extending in parallel
with said side walls and having the same width, and
said first and second regions being symmét;ical with
each other in relation of a center axis extending |
between said first parﬁition wall and said associated
second partition wall.

2. A plastic pallet according to claim 1, whereby
the first partition wall and portions 6f the deck
boards adjacent to said first partition wall are
reinforced more than the second partition wall and
portions of the deck boards adjacent to said second
partition wall such that flexural strength of said
pallet is increased.

3. A plastic pallet according to claim 1, wherein
said first region is defined by said firsﬁ partition
wall and a plane provided in parallel with said first
partition wall and spaced inward from said first
partition wall with a first distance, and said second
region is defined by said second partition wall and a
plane provided in parallel with said second partition
wall and spaced outward from said second partition wall.
with said first distance.

4. A plastic pallet according to claim 3, wherein
said first distance islapproximately 1/3 of the B
distance (L,) between said first partition wall and said
second partition wall opposed thereto.

REPLACEMENT SHEET
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[err] : Very easy to manufacture, incurring a low cost. O : Eésy to

manuf acture, incurring a | ow cost. A Relative#y~hafd~%e—nanuiaglure,
imcurring a considerable cost. In view of the a it

has been found out that the pallets 10F and 10G of : 'ﬂﬂ’ﬁ ntlon
~can inexpensively inprove the slippage bejpeen the pa ad as

wel | as the slippage between the pallets—tt has al so been found out t hat
the slippage between the pallet and the | oad can

5. A plastic péliet according to claim 1, wherein
said first region is defined by said first partition
wall and a plane provided in parallel with said first
‘partition wall and spaced outward from said first
partition wall with a second distance, and said second
region is defined by said second partition wall and a
plane provided in parallel with séid second partition
wall and spaced inward from said second partition wall
with said second distance.

6. A plastic pallet according to claim 5, wherein
said second distance is approximately 1/3 of the
shorter of the distance (L,) between said side wall of
the outer girdex portion and said first partition wall
and the distance (L,) between said pair of second
partition walls of the inner girder poftion.

7. A plastic pallet according to claim 1, wherein
said first region is defined by a plane provided in
parallel with said first partition wall and spéced
inward from said first partition wall with a first
distance and a plane provided in parallel with said
first partition wall and spaced outward from said first |
partition wall with a second distance, and said second
region is defined by a plane provided in parallel with
said second partition wéll and spaced outward from said
second partition wall with said first distance and a

plane provided in parallel with said second partition

1' : T —
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further

fromthe main body of the pallet is used.

50

be | mproved when a nonslip nenber made of a naterial different

TABLE 3

-

A

55

wall and spaced inward from said second partition wall
with said second distance.

8. A plastic pallet according to claim 7, wherein
said first distance is approximately 1/3 of the
distance (L,) between said first partition wall and said

second partition wall opposed thereto, and wherein said

- second distance is approxlmately 1/3 of the shorter of

the distance (L,) between said side wall of the outer
girder portion and said first partition wall and the
distance (L;) between said pair of second partition
walls of the inner girder portion.

9. A plastic pallet according to claim 7, wherein'.
the reinforcement ribs existing within the range of the
first distance extending inward from said first
partition Qall have a total weight greater than the
total weight of the reinforcement ribs existing within
the range of the first distance extending outward from
said second partition wall, and -

wherein the reinforcement ribs existing within the
range of the second distance extending outward from '
said first partition wall have a total weight greater
than the total weight of the reinforcement ribs
existing within the range of the second distance
extending inward from said second partition wall. B

10. A plastic pallet accordiné to claim 9, wherein

said first distance is approximately 1/3 of the

ﬁfﬂf' —
L,E.N‘?t#f SHEET ThlS Sheet Has Been Re;ilace

10 sub 7 (WA

r—— D




SLI PPAGE SLI PPAGE OF PRODUCTI VI TY OF LOAD PALLET

FALLFT 10F O [err] [erTTPACLET 106 —
err ) PALLET P4 X
et peruieres e e LI

distance (L,) between said first partition Qall énd said
second partition wall opposed thereto, and wherein said
second distance is approximately 1/3 of the shorter of
the distance (L,) between said side wall of the outer
girder portion and said first partitioﬁ wall and the
distance (L,) between said pair of second partition
walls of the inner girder portion.

11. A plastic pallet according to claim 1, wherein

| said reinforcement ribs include a plurality of
longitudinal ribs extending in parallel with said side
wall and a plurality of transverse ribs extending
orthogonally to said longitudinal ribs.

12. A plastic pallet according to claim 11, wherein
said transverse ribs disposed between said inner girder
portion and outer girder portions have a greatér
thickness in a region adjacent to said first partition
wall than in the other region.

; 13. A pléstic pallet according to claim 11, wherein
said transverse ribs disposed between said inner girder
portibn and outer girder portions have a greater height
in a region adjacent to said first partition wall than
in the other region.

14. A plastic pallet according to claim 11, wherein
a greater.number'of the transverse ribs are disposed in
a region adjacent to said first partition wall than in

the other region.
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Fromthe invention thus described, it will be obvious t hat the-i i on

may be varied in many ways. Such variations are not to be as a
departure fromthe spirit and scope of the invention, an m ley
modi fications as woul d be obvious to one skilled in the art areci aw
for inclusion within the scope of the fokhow ng clains. For exanple *
addi ti onal — '

15. A plastic pallet acéording to claim 11, wherein
the transverse ribs in said outer girder portions are
respectively aligned with the transverse ribs disposed
between said inner girder portion and outer girder
poftions. |

16. A plastic pallet according to claim 1, wherein
said reinforcement ribs, side walls, and first and
second partition walls have a thickness of about 2 to
about 10 mm. _

17. A plastic pallet according to claim 1, wherein
said deck boards have a thickness of about 2.5 to about
4.5 mm.

18. A ﬁlastic pallet according to claim 1, wherein
a plurality of drain holes are formed between said
inner girder portion and outer girder portions in at
least one of said deck boards.

19. A plastic pallet according to claim 1, wherein
said pallet is constituted by halves having identical
forms which are molded from a synthetic resin and then
are joinéd together.

20. A plastic pallet according to claiﬁ 19, wherein
said synthetic resin includes a thermoplastic resin
selected from the group consisting of polyethylene
resins, polypropylene resins, polyamides, polyethylené
terephthalate, écrylonitrile-butadiene-styrene
copolymer (ABS), polyvinyl chloride'resin, and

—_—
———
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rei nforcenent ribs may provided on the upper or |ower board, or-the side

or partition walls w thout departing fromthe spirit of. t
i nventi on. The basi c Japanese Applications No. 8- 0763@"@@@%@3%'
filed on March 29, 1996, No. 8-173642 (173642/1996) file LY

No. 7-334555 (334555/1995) filed on Dece r 22, 1995, and No. 8- 024169

(024169/1996.) filed on February 9, 1996 — hereby incorporated by
ref erence. REPLACEVENT SHEET

polycarbonate.

21. A plastic pallet according to claim 1, further
comprising a nonslip member provided on an outer
surface of at least one of said deck boards, said
nonslip member being made of a non-crqsslinking
thermoplastic elastomer composition containing 30 to 90
parts by weight of an ethylene-a-olefin copolymer
rubber and 70 to 10 parts by weight of a polyolefin
resin. _

22. A plastic pallet according to claim 21, wherein
the ethylene-c-olefin copolymer rubber is ethylene-
propylene copolymer rubber.

23; A plastic pallet according to claim 21, wherein
the polyolefin resin is a polypropylene resin.

24. A plastic pallet according to claim 1, further
comprising a plurality of linear projections
monolithically formed on an outer surface of at least
one of said deck boards.

25. A plastic pallet according to claim 24, wherein
said deck board has an opening ratio of 20% or less.

26. A plastic pallet according to claim 24, wherein
said linear projections extend in parallel with said
side wall. |

27. a plastic pallet according to claim 24, wherein
said linear projections extend orthogonally to said

side wall.

//:
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1. A plastic pallet conprising: a pair of deck boards

opposed to each other in parallel with each other; 5
| a pair of outer girder portions respectively disposed Z at a pair of—
boAr s, each of sai d outer girder portiong eerveer PR
. M s * .

23. A plastic pallet according to claim 24, wherein
a center line of said deck board is free of said linear
projections, said linear projections being disposed
asymmetrically with respect to said center line
interposed therebetween.

29. A plastic pallet according to claim 24, further
comprising a nonslip member disposed between said
linear projections.

30. A plastic pallet according to claim 29, wherein
said nonslip member is made of a non-crosslinking
thermoplastic elastomer composition containing 30 to 90
parts by weight of an ethylene-a-olefin copolymer
rubber and 70 to 10 parts by weight of a polyolefin

resin.

e

e
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I ncluding a side wall disposed between associated side edges of

sai d deck boards and a first partition wall disposed 10 bet ween sai d
deck boards so as to oppose to said side wall in paralle

therewith with a predeterm ned distance t her ebet ween; _

an inner girder portion disposed between said deck _ boards so as to
be pl aced m dway between said outer girder_,15 portions, said inner

gi rder portion including a pair of ——second partition walls which
are disposed in parallel with p with a predeterm ned

di stance therebetween and h said first partition
wal | ; and a plurality of reinforcement ribs disposed on

ABSTRACT OF THE DISCLOSURE

A plastic pallet comprises a pair of deck boards
opposed to each other in parallel with each other, a
pair of outer girder portions respectively disposed at
a pair of opposite side portions of the deck boards, an
inner girder portion placed midway between the outef
girder portions, and a plurality of reinforcement ribs
disposed on respective inner surfaces of said deck
boards. Each of the outer girder portions includes a
side wall and a first partition wall diéposed between
the deck boards. The inner girder portion includes a
pair of second partition walls which are disposed in
parallel with each other with a predetermined distance.
The reinforcement ribs existing within a range of a
distance extending inward and outward from the first
partitioﬁ wall have a total weight greater than the
total weight of the reinforcement ribs existing within
a.range of the distance extending outward and inward
from the second partition wall. With this arrangement,
a region around the partition wall of the outer girder
portion to be particularly reinforced can be
effecﬁively réinforced without wastefully increasing

the weight of the pallet.

Pr

Figure 4
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20 respective inner surfaces of said deck boards;

wherein said reinforcenent ribs include a plurality of
| ongi tudinal ribs extending in parallel with said side wal | and a
plurality of transverse ribs extending orthogonally to said '
| ongi tudi nal ribs, .25 wherein sdid first partition walls and
sai d second partition walls are reinforced by said transverse
ribs, : - 53-

Ry
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with

inwardly fromsaid first
and a pl ane extendi ng parall el

associ at ed
and spaced outwardly fromsaid first

wei ght greater than a
exi sting in second regions

ext endi ng parall el

r egi ons

partition walls,
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by a second di stance,
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region is defined by a plane
by a first distance

with said first partition walls have a tota
wei ght of the transverse ribs

wherein the transverse ribs existing in first
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‘associ ated with said second
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wherein said second region is defined by a pl ane

paral |l e

said second partition wall
with said

with said second partition wall
by said 15

ext endi ng parall el

inwardly fromsaid second partition wall I3y

second partition wall
sai d second di stance,

an

d

ext endi ng
spaced outwardly from

first distance and a pl ane

~wherein said first distance is approximately 1/3 of
. (L1) between said first partition wall

“wal |

opposed thereto
approximately 1/3 of

"said side wall

wal |

v

’Fig.

and said 20
wherein said second di stance is

the outer girder

and spaced

t he di stance
second partition

:; the shorter (L4) of the distance (L2) between

portion and said first partition

16%
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and the distance (L3) between said pair of second partition 25 wal |'s,

and wherein said first partition wall is reinforced to
-54- greater extent than said second partition wall.
2. A plastic pallet according to claim1, whereby the first

‘partition wall and portions of the deck bodrds

- Fig.4
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adj acent to said first partition wall are reinforced nore 5 t han t he

second partition wall and portions of the deck boards adjacent to
said second partition wall such that fl exural strength of said
pallet is increased. 3. Aplastic pallet according to claim
1 or 2, wherein the reinforcement_%jbs existing within the range
10 of said first distance extending inwardly fromsaid fjrst
partition wall have a total weight greater than a total REP#ACEMENM@H bf
the reinforcenent ribs existing within the range Sert-e-—f rsl; :
di stance extending outwardly from said second rtiti
15 ‘wherein the reinforcenent ribs existing w 1 n pniﬂN%J’

Fig.6
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range of said second di stance extending outwardly from said first

partition wall have a total weight greater than a total wei ght of
the reinforcenent ribs existing within the range of said second

di stance extending inwardly fromsaid second 20 partition wall.

4. A plastic pallet according to any of clkains 1 to 3, wherein
said transverse ribs disposed between said i nner girder portion and
said outer girder portions have a greater thickness in a region

adj acent to said first 25 partition wall than in other regions.

5. A plastic pallet according to any of clains 1

‘4

Fig.8
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to 3, wherein said transverse ribs di sposed between said I nner

girder portion and outer girder portions have a greater hei ght in
a region adjacent to said first partition wall than i n other

regi ons. 5 6. A plastic pallet according to any of clains 1
to 3, wherein a greater nunber of the transverse ribs are "~ di sposed

in a region adjacent to said first partition wall

Fig.9
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than in other regions. 7. A plastic pallet according to

any-of claims 1 10 to 3, wherein the transverse ribs in said outer
gi rder portions are respectively aligned with the transverse ribs
di sposed between said inner girder portion and outer girder

portions. 8. A plastic pallget according to any of clains 1
15 to 7, wherein said reinforcenent ribs, side walls, and first

and second partition walls have a thickness of about 2 to about 10
mm 9. A plastic pallet according to any of clains 1

to 8 wherein said deck boards have a thickness of about

Fig.11
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to 9, wherein a plurality of drain holes are

said inner girder portion and outer girder portions

| east one of said deck boards.

2.5 to about 4.5 mm
pl astic pallet according to any of cl ai ms 42—

pallet is constituted by hal ves having

to any of clains 1
formed bet ween

20
in at

Fig.12

Fig.13
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i dentical forms.which are nolded froma synthetic resin and t hen

are joi ned together. 12. A plastic pallet according to
claim1l, wherein said synthetic resin includes a thernoplastic
resin 5 selected fromthe group consisting of polyethylene resins,
pol ypropyl ene resins, polyani des, polyet hylléhe t erepht hal at e,
‘acrylonitrile-butadi ene-styrene copol yner (ABS), pol yvinyl

chl oride resin, and pol ycarbonate. 13. A plastic pallet
;according to any of claims 1 10 to 12, further conprising a nonslip
‘menber provided on an outer surface of at |east one of said deck

:boards, sai d

Fig.14
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nohslip menber bei ng nmade of a non-crosslinking

t her nopl astic

el ast omer conposition containing 30 to 90 parts by weight of an
ethylene-[err]-ol efin copolymer rubber 15 and 70 to 10 parts by
wei ght of a pol yolefin resin. 14. A pl asti Capabitet—
“according to claim 13, wherein t hdlet hyl ene- [ er r] - ol REPLACRNEN] SHEET
rubber is ethyl ene- propyl ene copol yner rubber. 15.
A plastic pallet according to claim13 or 14, 20 wher gi p HQEJU 997
polyolefin resin is a pol ypropyl ene resin. 16.y A Iagiic :
:pal l et according to any of clains 1 to 12, further]cd -5+ naa
plurality of |inear projections ) monolithically forged on an outer
surface of at |east orFig 15 '
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19. A pléstic pal | et according to claim 16, wherein 5 said |inear

projections extend orthogonally to said side wal | .

20. A plastic pallet according to any of clains 16 to 19, wherein
a center line of said deck board is free of said |linear
projections, said |inear projections beind310 di sposed asymmetrically
Wth respect to said center |ine I nt erposed t her ebet ween.

21. A plastic pallet according to any of claim 16 to 20, further
conprising a nonslip nmenber di sposed between said |inear
‘projections. 15 22. A plastic pallet according to claim 2|,
wherein

Fig.23
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said nonslip nenber is nade of a non-crosslinking t her nopl astic

el ast onmer conposition containing 30 to 90 parts by weight of an

et hyl ene-a-ol efi n copol ynmer rubber and 70 to 10 parts by wei ght of
.a polyolefin resin. C
L M S 58 .14 pol ycarbonate.

Fig.24

REPLACEMENT SHEET

|
Lo
10 JUN 997 |




21. A plastic pallet according to claim1l1, further conprising a nonslip

menber provided on an outer surface of at |east one of said deck boards,
said nonslip nenber being nade of a non-crosslinking thernoplastic

el astomer conposition containing 30 to 90 parts by weight of an

ethyl ene:[err]-olefin copolymer rubber ad8 70 to 10 parts by weight of a
pol yolefin resin. - 22. A plastic pallet according. to claim?21, wherein
the ethylene-[err]-olefin copolyner rubber is ethylene- propylene .

copol ynmer rubber. 23. A plastic pallet according to '

Fig.25
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the polyolefin resin is a polypropyl ene resin. 24. A pl aghdyf-Ppl L RIS
according to claiml1, further conpr|5|ng a plurality of linear projections
nonot i t hi gakt-y—f-orped—en aR—ott-er Eu..ace of at |east one of said deck

bodr ds. REPLAC 3? Pl et ¥ccodding to claim24, wherein said deck
boar d has| & Dspeintion : #agsdYofo 26 $552 26. A plastic pallet

accordi ng ﬁbC&ﬂ@mﬁ124Pﬁ%ﬁb§e@himé d-liinear projections extend in parallel
with said Blfewingld).: peged X810 page astijc pal et according to claim 24,
wherei n dll dhlsiragtar pagieet-torpagedks-end orthogonal ly to said

DATE OF RECEIPT..Wle/4l......

copolymer, propylene§1—hexene copolymer, and propylene-~
4-methyl-l-pentene copolymer; and polybutene. Of these
materials, the polypropylene resins are preferable as |
the above-mentioned polyolefin resin.

. In the melted compounding amounts of the two
ingredients, the ethylene-e¢-olefin copolymer rubber is
30 to 90 parts by weight or preferably 50 to 80 parts
by weight, whereas the polyolefin resin is 70 to 10
parts by weight or preferably 50 to 20 parts by weight.

When the compounding amount of ethylene-sz-olefin
copolymer rubber exceeds 90% by weight, the strength of
the nonsiip members 60 or the bonding strength between
the main body of the pallet 10E and the nonslip members
60 may unfavorably deteriorate. On the other hand,
when the compoﬁnding amount of this rubber is less than
30 parts by weight, nonslip characteristics may not be
maintained.

% The method of making theinon—crosslinking
thermoplastic elastomer composition containing the
above-mentioned two ingredients is not restricted in

- particular. For example, known melting and mixing
means such as heated roll, Banbury mixer, and extruder
can be used. Also, the non-crosslinking thermoplastic
elastomer composition may be manufactured by

copolymerization. ﬁEPLACEMENT SHFET

Further, the non-crosslinking thermoplastic




side wall . 28. A plastic pallet according to claim 24,
wherein a center line of said deck board is free of said |inear

proj ections, said linear projections being disposed asymetrically with
respect to said center line

3
Fig.3
< L3 St L1 3 LZ St L1 St L3 S
28 28
22 24 24
2\ r 2%
.
" \ } 10
\ / J
44 - 44
16 < —1—26
~— 16
%] =
—__40c
- D
36 |
|"° - N
' __42d-
; 42d l -42d
\‘—’\\ ( N \ | ) 1
1 —~36
e } } I FaN ') ) ’/ ‘\\ ( \ - )
/1 A AR Ia i
a2e 2| 18 32 24 [20 42“) 420
42b {40024 404 423 o 22
42¢ 40b
20

~ REPLACEMENT SHEET

iomama 23 o T ¢ e

e et g BT

1 18 JUN 997

I

S )

. aemesiowesptad



i-nt=-.e"?posedl t her-ebet ween. 29. A plastic pallet according tdgab’f.’ﬁi?_mqfﬁ?
further _conprising a.nonslip nmenber disposed bet ween said -linear

" projectiaons. S(T‘ﬁerr—asHe—pa,l_LeL_accor ing-to claim?29 mwd '
nonslip menber ‘is ma %'w mnon crosslinking} thREMDACEMENE SIREESONeSG

conposi‘ti on cont ai n| bysawet gfitDatripion : paged .. to paged =, |
et ml ene-[err]-ol eff ! mﬂ"mm" ?nd ’70ﬂt§olaﬂﬁ)(m)3;ri@agb& mbqbﬁged)f”a

polyolefin resin. - [ Drawing(s) : pagad ..... to paged .....
' ' | ﬁﬁbstrgct : paged 2. to ‘paged .-..

WHAT IS CLAIMED IS:

1. A plastic pallet compr:.s:mg.
a pair of deck boards oppoéed to each other in parallel
with each other H
5 a pair of outer girder portions respectively disposéd
at a pair of opposite side portions of said deck boards
between said deck boards , each of said outer girder portions
w, including a side wall disposed between asspciated side edges
of said deck boards énd a first partition wall disposed
10 between said deck boards so as to oppose to said side wall
in i:arallel therewith with a predetermined distance
therebetween ; |
an inner girder portion disposed between said deck
boards so as to be placed midway between said outer girder
15 portions, said inner girder portion including a pair of
| second partition walls which ére disposed in parallel with
each other with a predetermined distahce therebetween and
in parallel with said first partition wall; and
! ' a piurality of reinforcement ribs disposed on
20 respeétive inner surfaces of said deck boards;

wherein said reinforcement ribs include a plurality

of longitudinal ribs extending in parallel with said side

wall and a plurality of transverse ribs extending

orthogonally to said longitudinal ribs,

25 wherein said first partition walls and said second

partition walls are reinforced by said transverse ribs,
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wherein the transverse ribs existing in first regions

associated with said first partition walls have a total

weight greater than a total weiqht of the transverse ribs

existing in second reqions associated with said second

Ertition walls,

wherein said first reqgion is defined by a plane

extending parallel with said first partitionwall and spaced

inwardly from said first partition wall by a first distance

and a plane extending parallel with said first partition

wall and spaced outwardly from said first partition wall

by a second distance,

wherein said second reqion is defined by a plane

extending parallel with said second partition wall and

spaced outwardly from said second partition wall by said

first distance and a plane extending parallel with said

second partitionwall and spaced inwardly from said second

Jpartition wall. by said second distance,

wherein said first distance is approximately 1/3 of
the distance ( Ll:) between said first partition wall and said

second partition wall opposed thereto,

wherein said second distance is approximately 1/3 of

the shorter (L4) of the distance (L.2) between said side wall

of the outer girder portion and said first partition wall

and the distance (L3) between said pair of second partition

walls, and

‘wherein said first partition wall is reinforced to

g

REPLACEMENT SHFF

27 SEP 1999

P T




‘10

15

20

25

-54- : * € L M 5 *x

greater extent than said second pértition wall.
2. A.plastic pallet according to claim 1, whereby

the first partition wall and poftions of the deck boards

adjacent to said first partition wall are reinforced more

than the second partition wall aﬁdlportions of the deck
boards adjaceﬁt to said second partition wall such that
flexural strength of said pallet is increased.

3. A plastic pallet according to claim 1 or 2,
wherein the reinforcément ribs existing within the range
of said first distance extendiné’inwérdlx from said first
paftition wall have a total weight'éreater_than_g_total
weight of the reinforcement :ibg_existing'within'the range
of said first distance extending outwardly from said second

partition wall, and

wherein the reinforcement ribs existing within the

range of said second distance extending outwardly from said
first partition wall have a total wéighf greater than a total
weight of the reinforcement ribs existing within the range
of said second distance extending inwardly from said second
partition wall.

4. A plastic pallet according to any of claims 1

to 3, wherein said transverse ribs disposed between said
inner girder portion and said outer girder portions have
a greater thickness in a region adjacent to said first

partition wall than in other regions.

5. A plastic pallet according to any of claims 1

REPLACESAENT Sw
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to 3, wherein said transverse ribs disposed between said
inner girder portion and outer girder portions have a Ig.reater
height in a region adjacent to said first partition wall
than in other regions. | |

6. A plastic pallet according to any of claims 1

to 3; wherein a greater number of the transverse ribs are
disposed in a region adjéceht to said first partition wall

than in other regqions.

J. A plastic pallet according to any of claims 1
to 3, wherein the tranéverse ribs in said outer girder
porfions are respectively aligned with the transverse ribs
disposed between said inner girder portion and outer girder

portions.

8. A plastic pallet according to'aﬁy of claims 1
to 7, wherein said reinforcement ribs, side walls, and first
and second partition walls have a thickness of about 2 to
about 10 mm.

9. A plastic pallet according to any of claims 1

to 8,_wherein said deck boards have a thickness of about
2.5 to about,4.5 mm.

10. A plastic pallet according to any of claims 1

to 9, wherein a plurality of drain holes are formed between
said inner girder portion and outer girder portions in at
least one of said deck boards.

1l. A plastic pallet according to any of claims 1

to 10, wherein said pallet is constituted by halves haVi¥EFLACEMENT
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"identical forms which are molded from a synthetic resin and

tpen are joined together.

12. A plastic pallet according to élaim _1;_5 wherein
said synthetic resin includes a thermoplastic resin
selected from the group consisting of polyethylene resins,
polypropylene reﬁins, polyamides, polyethylene
terephthalate, acrylonitrile-butadiene-styrene copolymer
(ABS), polyvinyi chloride resin, and polycarbonate.

13. A plastic pallet according to _any of claims 1

to 12, further comprising a nonslip member provided on an
outer surface of at least one of said deck boards, said
nonslip member being made of a non-crosslinking

thermoplastic elastomer composition containing 30 to 90

parts by weight of an ethylene-c-olefin copolymer rubber

and 70 to 10 parts by weight of a polyolefin resin.

14. Aplasticpallet according to claim 13, wherein
the ethylene-o-olefin copolymer rﬁbbér is ethylene-
propylene copoiymer rubber.

_ 15. A plastic pallet according to claim 13 or 14,
w_herein the polyolefin resin is a po.lypropylene -resin.

16. A'plastic pallet according to any of claims 1

to 12, further comprising a plurality of linear projections

monolithically formed on an outer surface of at least one
of said deck boards.
17. Aplastic pallet according to claim 16, wherein

said deck board has an opening ratio of 20% or less.

RS . e .
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18. A plastic pallet according to claim 16 or 17,

wherein said linear projections extend in pa_:ca'llel with said

side wall.

_1_2. A plasti_c pallet according td claim 16, wherein
said linear projections extend orthogonaliy .to said side
wall.

20. A plastic pallet according to any of claims 16
to 13, wherein a center line of said deck board is free of
said linear projections, said. linear projections being
disposed asymmetrically with respect to said center line
inferposed therebetween. |

21. A plastic pallet according to any of claim 16
to 20, further comprising a nonslip member disposed between
said linear projections. -

22. A plastic pallet according to claim 21, wherein
said nonslip member is made of a nor;—crpsslinking
thermoplastic elastomer composition éontaining 30 to 90
parts by weight of an ethylene-c-olefin copolymer rubber

and 70 to 10 parts by weight of a polyolefin resin.
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PLASTIC PALLET

ABSTRACT OF THE DISCLOSURE

A plastic pallet comprises a pair of deck boards
opposed to each other in parallel with each other, a
pair of outer girder portions respectively disposed at
a pair of opposite side portions of the deck boards, an
inner girder portion placed midway.between the outer
girder portions, and é plurality of reinforcement ribs
disposed on respective inner surfaces of said deck
boards. Each of the outer girder portions includes a
side wall and é first partition wall disposed between
the deck boards. The inner girder portion includes a
pair of second partition walls which are disposed in
parallel with each other with a predetermined distance.
The reinforcement ribs existing within a range of a
distance extendin§ inward and outward from the first
partition ﬁall have a total weight greater than the
total weight of the reinforcement ribs existing within
a.range of the distance extending outward and inward
from the second partition wall. With this arrangement,
a region around the partition wall of the outer girder
portion to be particularly reinforced can be
effectively reinforced without wastefully increasing

the weight of the pallet.

Figure 4 . |
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