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PALLET AND MANUFACTURING METHOD THEREOF

FIELD OF THE INVENTION
[0001]

The present invention relates to a pallet and a method for
manufacturing the pallet, which is made of foamed resin, such as expanded
polystyrene, and used for transporting goods using a forklift, a hand-drawn

pallet jack or the like.

DESCRIPTION OF THE RELATED ART
[0002]

Conventionally, various pallets have been widely used as goods
carrying platforms when carrying goods by forklifts or hand-drawn pallet jacks.
For example, when transporting goods by a forklift or the like at a logistics site,
the goods are loaded on a loading surface of the pallet, the fork of the forklift is
inserted into the fork insertion port on the side of the pallet, and the pallet is
lifted to a predetermined height position. After conveying the pallet to a
destination by operating the forklift, the fork is lowered, the pallet is placed on

the destination, and the fork is extracted from the fork insertion port.

[0003]

As general pallets, wooden, plastic, metal (iron alloy) or paper pallets
are known. However, each of many common pallets has large weight, for
example, the wooden pallet weighs 10kg or more, and even though the paper
pallet is lighter than the plastic or metal pallet, such a paper pallet has a
considerable weight because it is made through compression forming to have

high density to ensure its shape stability.

[0004]
Related to the above, a pallet made of foamed resin is known as a
lighter pallet than the paper pallet (see, for example, Patent Document 1).

However, the pallet made of foamed resin has fine irregularities on the surface
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due to the foamed beads, and there is a problem that the surface is fragile and
rough compared to a pallet made of wood or plastic. Then, such a resin pallet
that the surface of the pallet body is covered with a resin sheet for

reinforcement is known (for example, refer Patent Document 2).

[0005]

Each of the foamed beads constituting the foamed resin pallet
contains air in its almost entire volume, and therefore has low thermal
conductivity and moderate elasticity. Therefore, the pallet made of foamed
resin has a thermal insulation performance, and insulates the heat from a road
surface and a warehouse floor, etc. so as not to be transferred to the pallet,
and also since the pallet made of foamed resin has a cushioning property

unique to foamed resin, goods-conveyed can be protected from shocks.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS

[0006]

Patent Document 1: Japanese Laid-Open Patent Publication 2003-
072754

Patent Document 2: Japanese Laid-Open Patent Publication 2007-
176534

[0007]

In the case of a pallet made of foamed resin, when goods to be loaded
is heavy, at least a predetermined thickness (for example, 100 mm or more) is
required for the pallet body (top plate portion) so as to withstand the load. On
the other hand, if the pallet body is unnecessarily thick, the height increase of
the pallet itself (pallet volume increase) diminishes the loadable capacity on
the pallet because of the height limit of the entrance into containers or trucks,
and finally affects the loadable capacity (loading efficiency) of the containers
or trucks in which the pallets remain with goods, and causes economic losses
during goods distribution. Therefore, when the goods to be loaded is not heavy,
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the thickness of the pallet body may be reduced. In addition, for example,
when the goods to be conveyed requires being kept cold such as agricultural
products, a pallet having high legs may be used in order to decrease the heat
transmitted to the goods-conveyed from the floor (road surface). On the other
hand, if the legs are high, the height of the conveyed goods is suppressed due
to the restriction on the height of the container entrance. Therefore, in the case
of goods that does not require cooling, the height of the legs may be low.
Furthermore, a pallet loaded with goods is conveyed using forks of a forklift or
a handlift and the height level of the forks is various, and therefore various leg

heights corresponding to the forks' height are required.

[0008]

Thus, the appropriateness of the thickness of the pallet body and the
height of the legs varies according to the characteristics of the goods to be
conveyed. In general, a pallet made of a foamed resin has a dimension of
1000 mm wide or more, and is formed using a large and expensive mold.
However, to manufacture pallets of a plurality of variations, it is necessary to
prepare each mold for each type, and thus this increases the manufacturing
cost of the pallet, and may not be able to provide the pallet at a reasonable
price.

[0009]

Also, even if a pallet is relatively thin, a pallet generally has a
considerable thickness from the top surface of the pallet body to the bottom
surface of the legs, and the molding depth in the mold is large. The foamed
resin product is molded through the steps by filling a mold with prefoamed
beads, heating the prefoamed beads to further expand them with steam,
fusing the beads together, and then cooling in vacuum. However, if the
molding depth is large, the steam can not reach the inside uniformly, and
uneven heating may occur and also poor fusion may occur, furthermore,
because of the deteriorated cooling efficiency, swelling due to insufficient
cooling may occur. As a result, the quality of the molded product may be
reduced, for example, the strength may be lowered.
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[0010]

In addition, the thermal insulation performance and the cushioning
property of the foamed resin can be attained to an optimum required level by
adjusting the expansion ratio in the molding. For example, if the expansion
ratio is increased, the thermal insulation performance and the cushioning
property are improved. However, in order to secure a predetermined load
resistance, it is necessary to have a sufficient thickness, which affects the
loading capacity of the container or the like. Therefore, in the case of the pallet
made of foamed resin, it is necessary to appropriately change the expansion
ratio in accordance with not only the thickness of the pallet body and the
height of the legs but also the use.

[0011]

The present invention has been made in view of the above-mentioned
problems, and it is an object of the present invention to provide a method for
manufacturing a pallet that can manufacture a plurality of variations of pallets
having different thicknesses, leg heights, and expansion ratios according to
the application at a reasonable price and high quality, and to provide a pallet
manufactured by the manufacturing method.

SUMMARY OF THE INVENTION

[0012]

In order to solve the above problems, the present invention provides a
method for manufacturing a pallet having a plate-like pallet body made of
foamed resin and a plurality of legs provided on a bottom surface of the pallet
body, the method comprising: a pallet body molding step for molding a plurality
of the pallet bodies of a plurality of types having different thicknesses or
expansion ratios of foaming; a leg molding step for molding, separately from
the pallet body, a plurality of legs of a plurality of types having different heights
or expansion ratios of foaming; and a vacuum forming step for forming a resin

sheet for covering and integrating the pallet body and the legs from a bottom
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surface side of the pallet by vacuum integral forming after the pallet body and
the legs are selected, respectively, from the plurality of types and assembled

in a state that the legs are mounted on the pallet body.

[0013]

In the method for manufacturing a pallet, it is preferable that in the
pallet body molding step, a plurality of fitting convex are formed on the bottom
surface of the pallet body, and in the leg molding step, a fitting concave that

fits with the fitting convex is formed on a top surface of the leg.

[0014]

In the method for manufacturing a pallet, it is preferable that in the
pallet body molding step, a loading surface on which goods-conveyed is
loaded is formed on a top surface of the pallet body, and a step portion is
formed in a shape of down-step from the outer peripheral edge of the loading
surface to side surfaces of the pallet body, and in the vacuum forming step,
the bottom surface of the pallet body, the legs, the side surfaces of the pallet
body and the step portion are covered with the resin sheet, wherein the

loading surface is not covered with the resin sheet.

[0015]

In the method for manufacturing a pallet, it is preferable that in the
pallet body molding step, an exhaust hole is formed on the bottom surface of
the pallet body in a thickness direction of the pallet body at a place where the
leg is arranged.

[0016]
In the method for manufacturing a pallet, it is preferable that in the leg
molding step, a needle hole penetrating to the bottom surface of the leg is

formed at the bottom of the fitting concave.

[0017]
The present invention provides a pallet manufactured by the method

5



10

15

20

25

30

for manufacturing a pallet described above.

[0018]

According to the method for manufacturing a pallet according to the
present invention, since the pallet body and the legs are molded separately,
many variations of pallets different in thicknesses or expansion ratios of the
pallet bodies and different in heights or expansion ratios of the legs can be
manufactured with fewer types of molds compared to the case where the
pallet body and the legs are integrally molded. Therefore, pallets of variations
can be manufactured at low cost according to each application. In addition,
since the molding depth in the mold can be reduced, the steam is easily
distributed uniformly to the inside during molding of each member, uneven
heating is unlikely to occur, and poor fusion hardly occurs. As a result, it is
possible to prevent a decrease in the strength of the molded product and it is

possible to manufacture a high-quality pallet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1A is a perspective view mainly showing a top surface of a pallet
according to an embodiment of the present invention, FIG. 1B is a perspective
view mainly showing a bottom surface of the pallet, and FIG. 1C is a enlarged
view of the region Ain FIG. 1A.

FIG. 2 is an exploded perspective view mainly showing the bottom
surface of the pallet.

FIG. 3Ais a plan view of the pallet, FIG. 3B is a side view, and FIG. 3C
is a bottom view.

FIG. 4Ais an enlarged view of the region B in FIG. 3B, and FIG. 4B is
the enlarged view of the region C in FIG. 3C.

FIG. 5A is a perspective view mainly showing the top surface of a
pallet body used in the pallet, and FIG. 5B is a perspective view mainly
showing a bottom surface of the pallet body.

FIG. 6A is a plan view of the pallet body, FIG. 6B is a front view, FIG.
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6C is a bottom view, and FIG. 6D is a side view.

FIG. 7Ais an enlarged view of the region D in FIG. 6C, and FIG. 7B is
a sectional view taken along the line E-E in FIG. 7A.

FIG. 8Ais a perspective view mainly showing the top surface of the leg
used in the pallet, FIG. 8B is a perspective view mainly showing the bottom
surface of the leg, and FIG. 8C is a bottom view of the leg, FIG. 8D is a side
view, FIG. 8E is a plan view, and FIG. 8F is a side sectional view.

FIG. 9A is a perspective view of a pallet body of thin type, FIG. 9B is a
front view, FIG. 9C is a perspective view of a pallet body of thick type, and FIG.
9D is a front view.

FIG. 10A is a perspective view of a leg of low leg type, FIG. 10B is a
front view, FIG. 10C is a perspective view of a leg of high leg type, and FIG.
10D is a front view.

FIGS. 11A to FIG. 11D are front views showing examples of
combinations of pallet bodies and legs.

FIG. 12A to FIG. 12D are side views for explaining a vacuum forming
step of a resin sheet on the pallet.

FIG. 13A is a partial cross-sectional view for explaining, in the vacuum
forming of the resin sheet, the function of exhaust holes made in the pallet
body, and FIG. 13B is a partial side view.

MODE FOR CARRYING OUT THE INVENTION

[0020]

A pallet according to an embodiment of the present invention will be
described with reference to the drawings. As shown in FIG. 1Ato FIG. 1C, FIG.
2, FIG. 3A to FIG. 3C and FIG. 4A and FIG. 4B, the pallet 1 of this
embodiment can be preferably used for the management and transportation of
goods using a forklift, a hand-drawn pallet jack or the like at a distribution site
or the like. In the following description, the left front side of the pallet 1 shown
in FIG. 1A is referred to as the front, and the right front side of the pallet 1 is
referred to as the right side.
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[0021]

The pallet 1 comprises a plate-like pallet body 2 made of foamed resin,
a plurality of legs 3 provided on the bottom surface of the pallet body 2, and a
resin sheet 4 that covers the outer surfaces of the pallet body 2 and the legs 3
(see FIG. 2). The plurality of legs 3 are arranged in a lattice pattern at
predetermined intervals on the bottom surface of the pallet body 2. In this
example, nine legs 3 of 3 x 3 are provided, each of which has a box-like shape
with a substantially square projected area in plan view. In the illustrated
example, the resin sheet 4 is shown in gray for convenience of explanation,
but the resin sheet 4 may be transparent or the same white as the pallet body
2.

[0022]

The leg 3 is a support member that raises the height of the top surface
21 serving as the loading surface 20, and the plurality of legs 3 are arranged
at predetermined intervals from the adjacent legs 3, thereby the fork insertion
portion 10 into which a fork is inserted is formed (FIG. 1A). In this example, the
structure of the pallet 1 of so-called four-way insertion is shown, in which the
fork insertion portion 10 is formed between the legs 3 on both sides and the
legs 3 on center, and the fork insertion portions are opened on four sides,
namely, left, right, front and back sides, thus four insertion directions are
available. In addition, for example, legs each of which has a long box-like
shape with a substantially rectangular projected area in plan view may be
provided in a three-row arrangement, and so-called two-way insertion may be

possible.

[0023]

The pallet body 2 and the legs 3 are molded as separate parts. The
material constituting the pallet body 2 is, for example, a foamed synthetic resin
such as a polyolefin-based resin such as polystyrene, polyethylene, or
polypropylene, and in the present embodiment, foamed polystyrene (EPS:
expanded polystyrene) is used. The material constituting the legs 3 is
preferably the same as that of the pallet body 2, but a material different in
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density and hardness from the pallet body 2 may be used, or another material

may be used.

[0024]

As shown in FIG. 4A and FIG. 4B, the resin sheet 4 covers the bottom
surface 22 of the pallet body 2, the legs 3, the side surface 23 of the pallet
body 2, and a step portion described later. Since the legs 3 are covered with
the resin sheet 4 together with the bottom surface 22 of the pallet body 2, they

are more firmly fixed to the pallet body 2.

[0025]

As shown in FIG. 5A and FIG. 5B and FIG. 6A and FIG. 6D, the pallet
body 2 is a plate-like member having a predetermined thickness and having a
rectangular shape in plan view. The pallet body 2 of the present example is
formed so that the width on the front side (FIG. 6B) is slightly larger than the
width on the side surface (FIG. 6D), but this is not limitative, instead, the
shape of the pallet body 2 may be appropriately selected from various shapes
including a polygonal shape in plan view. The pallet body 2 comprises the top
surface 21 having a loading surface 20 on which goods is loaded, the bottom
surface 22 on which the legs 3 are provided, and the side surface 23
connecting the top surface 21 and the bottom surface 22. The outer
dimensions of the top surface 21 and the bottom surface 22 are substantially
equal, and the corners made of the side surfaces 23 are chamfered so as to
be rounded (see also FIG. 1C).

[0026]

On the top surface 21 of the pallet body 2, the step portion 24 is
provided, which is formed in a shape down-step from the outer peripheral
edge of the loading surface 20, on which the goods-conveyed is placed, to the
side surface 23 of the pallet body 2 (see FIG. 4A). The step portion 24 is
formed in a region having a width of about 1 to 15 mm from the outer
peripheral edge (ridge line portion with the side surface 23) of the top surface
21 toward the inside. When the width of the step portion 24 is too large, the
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loading surface 20 becomes unnecessarily narrow, and when the width of the
step portion 24 is too small, the resin sheet 4 becomes insufficiently wound as
described later. Further, the depth of the step portion 24 (step difference from
the loading surface 20) is preferably 2 to 15 mm. If the step portion 24 is too
shallow, the resin sheet 4 may not accurately cover the step portion 24, and if
the step portion 24 is too deep, surface strength will decrease, because
exposed area of the foamed resin in the peripheral edge portion of the loading
surface 20 increases. The ridge line portion between the step portion 24 and
the loading surface 20 is chamfered so as to be a curved surface (see also
FIG. 7B).

[0027]

The surface of the bottom surface 22 of the pallet body 2 is provided
with the grooves 22a formed in a lattice shape in order to prevent the inserted
fork from slipping. Further, the bottom surface 22 of the pallet body 2 has the
fitting concaves 25 in which the legs 3 are fitted. Each of the fitting concaves
25 is formed so that its inner dimension is substantially equal to the outer

dimension of the top surface (joint surface 31) of the leg 3.

[0028]

As shown in FIG. 7A, in the fitting concave 25 at the center thereof,
the fitting convex 26 is formed, which is fitted with the fitting concave 34
formed on the top surface of the leg 3 (see FIG. 8A and FIG. 8F). The fitting
convex 26 is a trapezoidal protrusion whose top portion is slightly smaller than
the bottom portion, and the vertical grooves 27 are formed on the four side
surfaces thereof, and also the ventilation grooves 28 are formed on the bottom
surface of the fitting concave 25 radially from the convex 26 at the center. In
this example, the ventilation grooves 28 are formed so as to extend in eight
directions around the fitting convex 26. Further, the longitudinal grooves 27
formed on the four side surfaces of the fitting convex 26 are connected to the

ventilation groove 28 on the bottom surface of the fitting concave 25.
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[0029]

Also, the plurality of exhaust holes 29 carved in the thickness direction
of the pallet body are made on the bottom surface of the fitting concave 25.
The exhaust holes 29 are provided at the outer periphery of the ventilation
grooves 28 at the periphery of the fitting concave 25. As shown in FIG. 7B, the
exhaust holes 29 does not penetrate to the top surface 21 of the pallet body 2,
and a predetermined thickness is ensured from the bottom of the exhaust
holes 29 to the top surface 21 of the pallet body 2. The thickness is preferably
5 mm or more, and particularly preferably 5 to 15 mm, for example. However,
for the vacuum forming step of the resin sheet 4 described later, the thickness
is desirably 15 mm or less.

[0030]

As shown in FIG. 8A to FIG. 8F, the leg 3 includes the joint surface 31
joined to the pallet body 2, the installation surface 32 serving as a bottom
surface when the pallet 1 is placed, and the side surface 33 distributed
between the joint surface 31 and the installation surface 32. In the leg 3 of this
embodiment, the joint surface 31 and the installation surface 32 have a
substantially rectangular shape in plan view, and the leg 3 has a block shape
with four side surfaces 33. The four side surfaces 33 have the same shape,
and only one side surface is shown in FIG. 8D.

[0031]

The leg 3 is formed so that the joint surface 31 is slightly larger than
the installation surface 32, and the side surface 33 between them is slightly
inclined. The joint surface 31 has the flange 31a that slightly extends outward.
The flange 31a is fitted into the fitting concave 25 of the pallet body 2, and the
bottom surface 22 of the pallet body 2 and the side surface 33 of the leg 3 are
connected to the flange 31a at a moderate angle. Moreover, the flange 31a
has the thin part 31b with slightly thin thickness at the location where the
flange 31a faces the ventilation groove 28 in planar view.
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[0032]

The joint surface 31 of the leg 3 is provided with the fitting concave 34
into which the fitting convex 26 of the pallet body 2 is fitted. The fitting concave
34 is formed so that its inner dimension is substantially equal to the outer
dimension of the fitting convex 26 of the pallet body 2. The fitting concave 34
is formed so that its depth is deeper than the height of the fitting convex 26. In
the bottom of the fitting concave 34, the round hole 34a is formed, and further
the needle hole 34b penetrating to the installation surface 32 of the leg 3 is
formed in the bottom of the round hole 34a. Therefore, the fitting concave 34
communicates with the outside, namely, the installation surface 32 side of the
leg 3 through the round hole 34a and the needle hole 34b. Further, when the
leg 3 is attached to the pallet body 2, the fitting concave 34 communicates
also with the exhaust holes 29 through the vertical grooves 27 on the four side
surfaces of the fitting convex 26 and the ventilation grooves 28 on the bottom

surface of the fitting concave 25.

[0033]

The height of the side surface 33 of the leg 3 is designed so that the
raised amount of the loading surface 20 becomes a desired value. In addition,
a plurality of ribs 33a are formed in the side surface 33 in the vertical direction
to improve strength. It should be noted that on the installation surface 32 of the
leg 3 except for the vicinity of the needle hole 34b, a cover or the like (not
shown) made of curable resin, wood, metal etc. may be attached in order to
prevent the deterioration of the foamed polystyrene and the generation of
debris due to a plurality of conveyances using a forklift. In addition, the leg 3
is not limited to the illustrated shape, and may be, for example, an elliptical
column shape or a polygonal column shape other than such a quadrangular

column.

[0034]
The resin sheet 4 is a sheet member that is softened and deformed by
heating, cured at room temperature, and has sufficient strength and surface

durability against a heavy object placed thereon. As the material of the resin
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sheet 4 of the present embodiment, a resin material made of the same
compound as the pallet body 2 is preferably used. When the pallet body 2 and
the legs 3 are made of the above-mentioned expanded polystyrene, for
example, a high-impact polystyrene (HIPS) sheet is used as the resin sheet 4.

[0035]

Here, a method for manufacturing a pallet according to an
embodiment of the present invention will be described. The method for
manufacturing a pallet according to the present embodiment comprises: a
pallet body molding step for molding the pallet bodies 2 of a plurality of types
having different thicknesses or expansion ratios of foaming; a leg molding step
for molding the legs 3 of a plurality of types having different heights or
expansion ratios of foaming, separately from the pallet body; and a vacuum
forming step for forming a resin sheet 4 for covering and integrating the pallet
body 2 and the legs 3 from a bottom surface side of the pallet 1 by vacuum
integral forming after the pallet body and the legs are selected, respectively,
from the plurality of types and assembled in a state that the legs are mounted

on the pallet body.

[0036]

In the pallet body molding step, the pallet body 2 is molded by a
predetermined mold. The thickness of the pallet body 2 formed in the pallet
body forming step is appropriately set, for example, in a range of 45 mm to
150 mm. Further, the expansion ratio of foaming for the pallet body 2 is
appropriately set within a range of approximately 20 to 60 times.

[0037]

Here, the “expansion ratio of foaming” means the reciprocal of the
density (g/cc) of the molded article after foaming relative to the density of
polystyrene as a raw material being set a reference value of 1. For example, if
the density relative to polystyrene is 0.02 g/cc, the expansion ratio is 50 times
(= 1/0.02), and if the density is 0.025 g/cc, the expansion ratio is 40 times (=
1/0.025). The expansion ratio is the same as the “bulk density” at the time of
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preliminary expansion (primary expansion) defined with respect to the inner
volume of the mold. The foamed beads that have been pre-foamed have voids
between the bead particles at the stage filled in the mold, and the voids
disappear in the heating step using steam in the molding process (secondary
foaming), since a certain definite weight of raw material is filled in a certain
definite volume and foamed therein, the density after the molding is the same

as the bulk density after preliminary foaming.

[0038]

The expansion ratio of the pallet body 2 is determined in consideration
of the relationship with the thickness. For example, a pallets 1 having a pallet
body 2 of thickness 135 mm (thick type) and foaming ratio 60 times (high
expansion), and another pallet 1 having a pallet body 2 of foaming ratio 20
times (low expansion) and thickness 45 mm (thin) have the same weight
mutually, however the latter has increased strength and lower height, and the
latter is preferable in a view point that the loading capacity of the container or
the like is less affected. Further, for example, the thickness of the pallet body 2
is set to 45 mm (thin) and the expansion ratio is set to 40 times (medium
expansion), or the thickness of the pallet body 2 is set to 150 mm (thick type)
and the expansion ratio is set to 60 times (high expansion). In this way, it is
possible to realize an optimal combination minimizing the impact on the

goods-conveyed while maintaining the strength of the pallet 1.

[0039]

Not only the standard type pallet body 2 having a thickness (for
example, 100 mm) shown in FIG. 6, but also a thin type (for example, 45 mm)
as shown in FIGS. 9A, 9B, and also a thick type (for example, 150 mm) as
shown in FIGS. 9C, 9D are molded using respective mold by changing their
expansion ratio to make optimum. In the molding during the pallet body
molding step, a plurality of fitting convex 26 are formed on the bottom surface
of the pallet body 2, and also the exhaust hole 29 carved in the thickness
direction of the pallet body is formed at each position on the bottom surface of
the pallet body 2 where the legs 3 are attached. On the top surface of the
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pallet body 2, the loading surface 21 on which a goods-conveyed is loaded
and the step portion 24 in a shape of down-step from the outer peripheral
edge of the loading surface 21 to the side surfaces of the pallet body 2 are
formed.

[0040]

In the leg molding step, the leg 3 is molded with a predetermined mold.
The height of the leg 3 molded in the leg molding step is appropriately set
within a range of, for example, 30 mm to 150 mm. The expansion ratio of the
leg 3 is appropriately set in a range of approximately 20 to 60 times. Not only
the leg 3 having a height (for example, 100 mm) of the standard leg type as
shown in FIGS. 8, but also a low leg type (for example, 45 mm) as shown in
FIGS. 10A, 10B, and also a high leg type (for example, 150 mm) as shown in
FIGS. 10C, 10D are molded using respective mold. By providing such a
variation, even if the height of the fork of the forklift or the handlift for
conveying the pallet 1 is varied, various legs 3 corresponding to the height can
be obtained. In the leg molding step, the fitting concave 34 that fits with the
fitting convex 26 is formed on the top surface of the leg 3 (see FIG. 8). At the
bottom of the fitting concave 34, the needle hole 34b penetrating to the bottom
surface of the leg 3 is formed.

[0041]

With the conventional manufacturing method of integrally molding the
pallet body and the legs, it was not possible to mold the pallet body and the
legs mutually having different expansion ratios. On the other hand, according
to the manufacturing method of the present embodiment, when the pallet body
2 and the legs 3 are molded separately, not only the combination of the
variations of the respective dimensions (thickness, height), but also the
combination of the variations of the expansion ratio is also possible. That is,
the pallet body and the legs may have the same expansion ratio, or may have
different expansion ratios in a combination. This makes it possible to
manufacture the pallets under the condition of the most economical amount of

raw materials and the most economical time period required for the molding
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process (molding cycle).

[0042]

For example, if both the pallet body 2 and the legs 3 have a expansion
ratio of 60 times, such a pallet 1 can be obtained, which is lightweight and has
excellent performance in cushioning and economy. Further, if the expansion
ratio of the pallet body 2 is set to 30 times, the thermal insulation performance
can be available. Further, when the expansion ratio of both the pallet body 2
and the legs 3 is set to 20 times, the load resistance is improved, a heavy
goods can be conveyed, and a robust pallet 1 can be realized, which is hard to
be damaged by the load handling using the forklift.

[0043]

Moreover, the thickness and expansion ratio of both the pallet body 2
and the legs 3 can be appropriately changed. For example, if the expansion
ratio of the pallet body 2 is set to 60 times and the expansion ratio of the legs
3 is set to 20 times, the pallet body 2 itself has a cushioning property, and the
legs 3 are hard to be damaged by handling with a forklift. If the expansion ratio
of the pallet body 2 is set to 20 times and the expansion ratio of the legs 3 is
set to 60 times, such a pallet 1, which can convey heavy goods and have the
cushioning property due to the legs 3, can be obtained.

[0044]

In the vacuum forming step, first, the legs 3 selected from a plurality of
types are mounted on the pallet body 2 selected from a plurality of types. As
shown in FIGS. 11A to 11D, the pallet body 2 and the legs 3 are appropriately
combined. For example, following each combination can be used: a thin type
pallet body 2 and a low leg type leg 3 (FIG. 11A); a thin type pallet body 2 and
a high leg type leg 3 (FIG. 11B); a thick type pallet body 2 and a low leg type
leg 3 (FIG. 11C); and a thick type pallet body 2 and a high leg type leg 3 (FIG.
11D). Alternatively, a standard type pallet body 2 and legs 3 as shown in FIGS.
6 and 8 may be combined. By combining the three types of pallet bodies 2 and
the three types of legs 3 exemplified here, nine types of pallets 1 can be
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manufactured.

[0045]

As described above, according to the method of manufacturing the
pallet 1 of the present embodiment, since the pallet body 2 and the legs 3 are
molded separately, pallets 1 of many variations, in which the thickness of the
pallet body 2 and the height of the legs 3 are different, can be manufactured
with a smaller number of molds than in the case where the pallet body and the
legs are integrally molded. Therefore, a plurality of variations of the pallet 1, in
which the thickness of the pallet body 2 and the height of the legs 3 are
different according to the application, can be manufactured at low cost.

[0046]

Also, since the pallet body 2 and the legs 3 are separately molded, the
molding depth in the mold is smaller than when the pallet body and the legs
are integrally molded. Therefore, at the time of molding each member, the
steam is easily distributed uniformly to the inside, and uneven heating is
unlikely to occur, so that poor fusion hardly occurs. In addition, since the
cooling performance is good, swelling due to insufficient cooling can be
suppressed. As a result, it is possible to manufacture a high-quality pallet 1 by
preventing the detarioration of the strength of the molded product. In addition,
the realization of the high quality, using the manufacturing method as
described above, contributes to obtaining high durability even though the pallet
body 2 is thin.

[0047]

Furthermore, the legs 3 are required to have particularly high durability
because the load is concentrated and the legs 3 are easily damaged by
contact with the floor surface or other goods-conveyed. Therefore, it is
necessary that the thickness of the legs 3 are configured to be thicker than
other components. In the present embodiment, since the fitting concave 34 is
formed on the top surface of the leg 3, the wall thickness of the leg 3 around
the fitting concave 34 is smaller than that in a case where the fitting concave

17



10

15

20

25

30

34 is not provided, since the molding depth can be reduced due to the fitting
concave 34, unevenness in heating can be suppressed and the foam beads
can be uniformly fused, and thus a high-quality and durable leg 3 can be

manufactured.

[0048]

In the vacuum forming step, first, as shown in FIG. 12A, a pallet body
2 having a predetermined thickness (standard type in the illustrated example)
is prepared. The pallet body 2 is provided with legs 3 whose height (standard
type in the illustrated example) is appropriately selected. Next, the pallet body
2 is placed on the top surface of the vacuum chamber 51 so that the bottom
surface 22 with the legs 3 faces upward and the top surface 21 having the
loading surface 20 faces downward, and then the resin sheet 4 is placed
thereon. The heater 52 is disposed above the resin sheet 4, and the heater 52

heats the resin sheet 4 to soften the resin sheet 4.

[0049]

The vacuum chamber 51 is movable upward with the pallet body 2
placed thereon. As shown in FIG. 12B and FIG. 12C, when the resin sheet 4 is
softened, the heater 52 is retracted and the vacuum chamber 51 (upper table)
is pulled up to bring the pallet body 2 and the resin sheet 4 into contact. The
vacuum chamber 51 is provided with suction ports (not shown) communicating
between the internal space of the vacuum chamber 51 and the outside on the
top surface side of the vacuum chamber 51, and a vacuum pump for
decompressing the internal space. When the vacuum chamber 51 brings the
pallet body 2 into close contact with the softened resin sheet 4, the vacuum
pump is operated, as shown in FIG. 12D, to evacuate the air between the
pallet body 2 and the resin sheet 4, and the resin sheet 4 is vacuum-adsorbed
to the pallet body 2.

[0050]
As shown in FIG. 13A, the pallet body 2 is provided with the exhaust
holes 29. The exhaust holes 29 can communicate with the fitting concave 34
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of the leg 3 through the ventilation grooves 28 and the vertical grooves 27, and
the fitting concave 34 is connected to the outside of the installation surface 32
of the leg 3 through the round hole 34a and the needle hole 34b. Although the
exhaust hole 29 does not penetrate the top surface 21 of the pallet body 2, the
exhaust hole 29 can effectively communicate with the outside of the top
surface 21 of the pallet body 2 through slight gaps between the foamed beads
because the thickness of that portion is thin. Therefore, when the vacuum
chamber 51 is operated to evacuate air from the top surface 21 side of the
pallet body 2 so as to decompress, the air between the top surface 21 of the
pallet body 2 and the legs 3 and the resin sheet 4 placed thereon is evacuated
through the needle hole 34b, the round hole 34a, the fitting concave 34, the
vertical grooves 27, the ventilation grooves 28, and the exhaust holes 29. Also,
since the thin portion 31b of the flange 31a of the leg 3 is thin, the air between
the pallet body 2 and the resin sheet 4 is exhausted through this thin portion,
the ventilation grooves 28, and the exhaust hole 29.

[0051]

Thereby, the top surface 21, the side surface 23, and the outer surface
of the legs 3 of the pallet body 2 are covered with the resin sheet 4 without any
gap. Further, the resin sheet 4 is not coated on the loading surface 20, which
is in contact with the upper table of the vacuum chamber 51, however since
the step portion 24 is slightly separated with space from the upper table of the
vacuum chamber 51, the resin sheet 4 can enter the space and the step

portion 24 is also covered with the resin sheet 4.

[0052]

Subsequently, the operation of the vacuum chamber 51 is stopped, the
pallet body 2 and others are returned to atmospheric pressure, and the pallet 1
covered with the resin sheet 4 is removed from the top the vacuum chamber
51. At this time, as shown in FIG. 13B, the portion of the resin sheet 4 covering
the step portion 24 is stretched, and the sheet thickness of that portion is
reduced. Finally, a knife or the like is inserted into the gap between the step
portion 24 and the loading surface 20, and the remaining resin sheet 4 is
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trimmed. In this trimming, since the sheet thickness of the resin sheet 4 where
the knife is inserted is thin, trimming can be easily performed. Moreover, since
the ridge line part between the step portion 24 and the loading surface 20 is
chamfered so as to be a curved surface, it is easy to insert a knife. Thus, a
pallet 1 can be obtained, in which the bottom surface 22 of the pallet body 2,
the outer surface of the leg 3, the side surface 23 and the step portion 24 of
the pallet body 2 are covered with the resin sheet 4, and the loading surface

20 is not covered with the resin sheet 4.

[0053]

In the pallet 1 configured as described above, since the pallet body 2
constituting the main body is made of foamed resin, it is lightweight, and since
the resin sheet 4 is integrally formed on the bottom surface side of the pallet 1
by vacuum integral forming, more surface durability can be obtained compared
with the foamed resin constituting the main body 2. Particularly, following
surfaces are vulnerable to damage: the surface, among the bottom surface 22
of the pallet body 2, located between the legs 3 into which a fork is inserted;
the installation surface 32 of the legs 3, which is placed on a hard installation
place such as concrete or asphalt; and the side surface 23 of the pallet body 2
having many opportunities to come into contact with walls and other structures.
However, since those surfaces are covered with the resin sheet 4 in the pallet
1, the resin sheet 4 can reduce the damage of those places and ensure the

strength of the outer surface.

[0054]

Further, the pallet 1 is covered with the resin sheet 4 up to the step
portion 24 on the top surface 21 side of the pallet body 2. That is, the resin
sheet 4 is wound up to the part of the top surface 21 of the pallet body 2, and
therefore, for example, as compared with the case where the resin sheet 4
covers only the bottom surface 22 of the pallet body 2 and the legs 3 or at
most up to the side surface 23 of the pallet body 2, the resin sheet 4 is hardly
peeled off and the durability of the pallet 1 can be improved. Furthermore,
since the resin sheet 4 covers only up to the step portion 24 step-downed from
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the loading surface 20, as the results, for example, the goods-conveyed
placed on the loading surface 20 are prevented from coming into contact with
the edge of the resin sheet 4, and so the peeling of the resin sheet 4 can be
further effectively prevented.

[0055]

As a matter of fact, the resin sheet 4 has higher thermal conductivity
than the foamed beads, and therefore heat is easily transferred to the goods-
conveyed directly contacting with the resin sheet 4. Therefore, if both the top
surface 21 and the bottom surface 22 of the pallet body 2 are covered with the
resin sheet 4 (in the case of a so-called full-laminated type), compared to
those not covered with the resin sheet 4, there is a possibility that the
advantageous function such as heat insulating property and cushioning
property inherent to the foamed resin cannot be fully exhibited. On the other
hand, in the pallet 1 of this embodiment, the loading surface 20 is not covered
with the resin sheet 4, so the pallet 1 is of half-laminated type, and the loading
surface 20 is an exposed surface of the foamed resin (made of foamed beads)
which has heat insulating property and cushioning property and forms the
pallet body 2. Therefore, the pallet 1 can ensure high heat insulating property
that makes it difficult for heat from the road surface or the warehouse floor, etc.
to be transferred to the goods-conveyed placed on the pallet 1, and the
cushioning property unique to the foamed resin can ensure protection for the
goods-conveyed against heat and shock during conveyance. Therefore, it is
possible to obtain the pallet 1 having excellent heat insulating property and
cushioning property with respect to the placed goods-conveyed while ensuring
the strength of the outer surface of the pallet.

[0056]

Further, since the pallet 1 is provided with exhaust holes 29 at the
positions where the legs 3 are arranged on the bottom surface 22 of the pallet
body 2, after the resin sheet 4 is formed for covering, the exhaust holes 29 can
be hidden. Moreover, since the exhaust holes 29 are provided at the
peripheral edge of the fitting concave 25, the decompressing effect around the
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flange 31a of the leg 3 becomes high, and the resin sheet 4 is more strongly
stuck thereto, and the legs 3 and the pallet body 2 can be more firmly fixed.
Furthermore, since the exhaust holes 29 do not penetrate to the top surface
21 of the pallet body 2, any large concave is not formed on the loading surface

20, and damage to the loading surface 20 can be suppressed.

[0057]

It should be noted that the present invention is not limited to the
configuration of the above embodiment, and various modifications can be
made without departing from the spirit of the invention. Moreover, in the above
described embodiment, although the structure of the pallet 1 applies to the
example of the conveyance of the goods using the forklift, it is not excluded to
apply to another structure made of foamed synthetic resin. Moreover, in the
above described embodiment, although the pallet 1 shown is one suitably
used with a forklift, however, for example, a pallet of floor-standing type or self-
moving type with casters on the bottom surface of the pallet body 2 may be
included.

EXPLANATIONS OF LETTERS OR NUMERALS

[0058]

Pallet
2 Pallet body
20 Loading surface
21 Top surface
22 Bottom surface
23 Side surface
24 Step portion
25 Fitting concave
26 Fitting convex
29 Exhaust hole
3 Leg
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34b
4

Fitting concave
Needle hole

Resin sheet
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CLAIMS

1. A method for manufacturing a pallet having a plate-like pallet body
made of foamed resin and a plurality of legs provided on a bottom surface of
the pallet body, the method comprising:

a pallet body molding step for molding a plurality of the pallet bodies of
a plurality of types having different thicknesses or expansion ratios of foaming;

a leg molding step for molding, separately from the pallet body, a
plurality of legs of a plurality of types having different heights or expansion
ratios of foaming; and

a vacuum forming step for forming a resin sheet for covering and
integrating the pallet body and the legs from a bottom surface side of the pallet
by vacuum integral forming after the pallet body and the legs are selected,
respectively, from the plurality of types and assembled in a state that the legs
are mounted on the pallet body.

2. The method for manufacturing a pallet according to claim 1, wherein,
in the pallet body molding step, a plurality of fitting convex are formed
on the bottom surface of the pallet body, and
in the leg molding step, a fitting concave that fits with the fitting convex

is formed on a top surface of the leg.

3. The method for manufacturing a pallet according to claim 1 or 2,
wherein,

in the pallet body molding step, a loading surface on which goods-
conveyed is loaded is formed on a top surface of the pallet body, and a step
portion is formed in a shape of down-step from the outer peripheral edge of
the loading surface to side surfaces of the pallet body, and

in the vacuum forming step, the bottom surface of the pallet body, the
legs, the side surfaces of the pallet body and the step portion are covered with
the resin sheet, wherein the loading surface is not covered with the resin sheet.
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4. The method for manufacturing a pallet according to any one of claims
1 to 3, wherein, in the pallet body molding step, an exhaust hole is formed on
the bottom surface of the pallet body in a thickness direction of the pallet body

at a place where the leg is arranged.
5. The method for manufacturing a pallet according to claim 2, wherein,
in the leg molding step, a needle hole penetrating to the bottom surface of the

leg is formed at the bottom of the fitting concave.

6. A pallet manufactured by the method for manufacturing a pallet

according to any one of claims 1 to 5.
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