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SYNTHETIC RESIN PALLET

TECHNICAL FIELD
The present invention relates to a synthetic resin pallet that is used in transporting

various articles.

BACKGROUND ART

Conventionally, a synthetic resin pallet that has a load portion on which articles are
loaded and a plurality of leg portions extending downward from the load portion with fork
inserting portions provided between the leg portions is used at the time of transporting
various articles.

In the case where such synthetic resin pallets having articles placed thereon were
stacked one on another, the leg portions of a synthetic resin pallet would hit the articles of
the underlying pallet, thus breaking the articles of the underlying pallet.

When such synthetic resin pallets having articles placed thereon were moved on a
roller conveyor, undesirable vibration could occur, thus causing load collapsing.

Japanese Patent Application, First Publication No. Hei 11-236040 has proposed a
synthetic resin pallet that comprises a synthetic resin pallet body having leg portions and a
plurality of plate-like link portions, which are detachably attached to the leg portions of
this synthetic resin pallet body to links of a plurality of leg portions. According to this
synthetic resin pallet, engagement portions are forme(i on the bottom surfaces of bottomed
hollow leg portions of the pallet body, so that the plate-like Iink pQrtions are fixed to the
leg portions of the pallet body merely by engaging those engagement portions with
engagement portions formed on the plate-like link portions.

With the engaging mechanism that secures the plate-like link portions only with
the engagement portions provided on the bottom surfaces of the leg portions, when a
loading worker, however, moved the pallet dragging on thé floor, shearing force would be
applied to the fitting section depending on the moving direction, so that the plate-like link
pottions would often come off carelesély, thus obstructing the loading work, which was
inconvenient.

While such a synthetic resin pallet body has an advantage that the bottomed
hollow structure of the leg portions and the sheet-like load portion can suppress the

stacking height low at the time multiple pallet bodies are piled up, the sheet-like load
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portion, if loaded with a load and likfted up by a forklift or the like, is apt to bend, which is
likely to collapse or damage the load.
As a solution to such an insufficient strength, Japanese Patent Application, First
Publication No. Hei 11-35039 has proposed a structure which has reinforced ribs formed
“at the bottom surfaces of the load portion of a pallet body so that adjoining leg portions are
linked together by the reinforced ribs. Even this structure does not provide a sufficient

strength to handle heavy articles.

DISCLOSURE OF INVENTION |

It is a first object of the present invention to provide a synthetic resin pallet having
a sufficient strength. It is a second object of this invention to provide a synthetic resin
pallet which has sufficient fitting force to prevent plate-like link portions from
inadvertently coming off during loading even when the pallet on a floor is shifted back
and forth and right and left with the plate-like link portions attached to the leg portions of
the pallet body.

A synthetic resin pallet of this invention has a load portion and a plurality of 1ég
portions protruding downward from the load portion with fork inserting portions provided
between the leg portions. The load portion comprises a horizontal plate portion and a
erating portion formed by intersection of a plurality of vertical ribs extending vertically

-and a plurality of horizontal ribs extending horizontally, provided at a bottom of the
horizontal plate portion, and the leg portions are so formed as to protrude downward from
a lower end of the grating portion.

According to this synthetic resin pallet, the grating portion is formed by the
intersection of a plurality of vertical ribs extending vertically and a plurality of horizontal
 ribs extending horizontally, so that the bendihg strength of the horizontal plate portion can

be improved.

When each leg portion comprises a plurality of small leg portions which are
separated by a plurality of parallel vertical ribs which crosses the leg portions andfof a
plurality of parallel horizontal ribs which crosses the leg portions, the strength of the
portion around the leg portion can also be improved.

In particular, when each leg portion comprises a plurality of small leg portions
between which a plurality of parallel vertical ribs that crosses the leg portions, formed at

an interval narrower than an interval of the vertical ribs that are not crossing the leg



0.4 FEB 2005
3
" portions, and/or a plurality of parallefhorizontal ribs that crosses the leg portions, formed
at an interval narrower than an interval of the plural horizontal ribs that are not crossing
- the leg portions, are formed, the strength of the pallet can be improved further.

“In this case, it is desirable that the number of the parallel vertical ribs and/or the
' ’parallel horizontal ribs that are formed betWee’n the small leg portions should be two to
- four from the viewpoint of a sufficient strength and easy molding.

Engagement portion inserting holes may be formed in the leg portions or the small
leg portions of the synthetic resin pallet so that protruding fitting portions provided on the
plate-like link portions are detachably fitted in those engagement portion inserting holes.

In the case where multiple synthetic resin pallets are piled up for storage and
- safekeeping, it is preferable that the leg portions or the small leg portions are hollow with

bottoms, and it is particularly preferable that they become wider upward.

This structure allows a plurality of leg portions (small leg portions) of synthetic
resin pallets to be stacked to be easily inserted inside the leg portions (small leg portions)
of the synthetic resin pallets to be stacked.

Further, the horizontal plate portion of the load portion may be formed in a grating
form along the upper edges of the small leg portions. In this case, eveh when articles are
placed directly on the leg portions, a large area of abutment of the horizontal plate portion
and articles can be secured, making it possible to reduce the shortcoming of damaging the
loading surface portion of the bottommost article by the weights of the piled articles.

To improve the strength of the load portion, it is preferable that a perpendicular
portion extending downward should be formed around the load portion, a plurality of
inclined ribs having bottom sides inclined downward should be formed between those

~vertical ribs and horizontal ribs which extend in paralle] along inside the perpendicular
portion, émd the inclined bottom sides of the inclined ribs should be exposed sideways
above the fork inserting portions.

It ispreferablé that the synthetic resin pallet of this invention should have leg
portions so provided as to protrude downward from comer positions of the load portion,
intermediate leg portions so provided as to protrude downward from intermediate
positions of the periphery of the load portion, and center leg portions so provided as to
protrude downward from the center portion of the load portion.

The synthetic resin pallet of this invention may comprise plate-like link portions

- for linking the individual leg portions. In this case, it is preferable that fitting portions that
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engage with one another should be formed in the botfom portions of some of the small leg
portions and the plate-like link portions. Recesses in which lower ends of the small leg
portions are to be fitted are formed in the plate-like link portions as the fitting portions of
the plate-like link portions.

When such synthetic resin pallets on which articles are placed are piled up, it is
possible to prevent the leg portions from hitting articles of a lower pallet. Even in the case

- where the pallet on which articles are placed is moved on a roller conveyor, vibration is

unlikely to occur so that a high conveying stability can be ensured.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a plan view illustrating a first embodiment of a synthetic resin pallet of
the present invention;

FIG. 2 is a bottom view of the synthetic resin pallet shown in FIG. 1;

- FIG. 3 is a front view of the synthetic resin pallet shown in FIG. 1;

FIG. 4 is a cross-sectional view of the synthetic resin pallet shown in FIG. 1;

FIGS. 5 and 6 are partially cross-sectional views of the synthetic resin pallets
shown in FIG. 1 stacked;

FIG. 7 is a front view illustrating a second embodiment of a syn‘thetic resin pallet
, of this invention;

| FIG. 8 is a side view of the synthetic resin pallet shown in FIG. 7

FIG. 9 is a partially cross-sectional view showing the synthetic resin pallets shown
in FIG. 1 stacked;

FIG. 10 is a plan view illustrating a third embodiment of a synthetic resin pallet
according to this ’invention;

FIG. 11 is a bottom view of the synthetic resin pallet shown in FIG. 10;

FIG. 12 is a partially perspective view showing a plate-like link portion in the
embodiment in FIG. 10; |

FIG. 13 is a partially cross-sectional view along the line C-C in FIG. 10;

FIG. 14 is a front view of the synthetic resin pallet shown in FIG. 10; and

FIG. 15 is a cross-sectional view of the synthetic resin pallet shown in FIG. 10.

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of a synthetic resin pallet according to the present
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invention will be described below with reference to the accompanying drawings. Itisto
be noted that this invention is not limited to the following individual embodiments, but,
for example, the constituting elements of those embodiments may be combined adequately.

FIGS. 1 through 6 illustrate a synthetic resin pallet according to a first embodiment
of this invention, and this synthetic resin pallet has a load portion 1 on which articles are
to be placed, and a plurality of (nine in this embodiment) leg portions 2 protruding |
downward from the load portion 1. Each leg portion 2 is constituted by a plurality of (four
in this embodiment) small leg portions 3. As shown in FIGS. 3 and 4, fork-inserting
portions 4 are formed between the leg portions 2.

The load portion 1 comprises a horizontal plate portion 5, which constitutes a
loading surface, and a grating portion 6 (see FIG. 2) integrally formed at the bottom side
of the horizontal plate portion 5. The grating portion 6 is formed by the intersection of a
plurality of vertical ribs 6a, 7a extending vertically and a plurality of horizontal ribs 6b, 7b
extending hofizOntally, provided at the bottom of the horizontal plate portion 5. Each

“small leg portion 3 is so formed as to protrude downward from the lower end of the
grating portion 6. ;

‘Rectangular holes 8 are formed in the horizontal plate portion 5 in areas that are
surrounded by the vertical ribs 6a, 7a and the horizontal ribs 6b, 7b, excluding the areas
where the small leg portions 3 are formed. All the vertical ribs 6a, 7a and the horizontal
ribs 6b, 7b protrude downward from the horizontal ple_tte portion 5. Although the
dimensions of the vertical ribs 6a, 7a and the horizontal ribs 6b, 7b are not limited, it is
preferable that the width should be 3 to 15 mm and the height should be 30 to 50 mm. It is
also preferable that the intervals between the vertical ribs 6a and the intervals between the
horizontal ribs 6b be 20 to 100 mm.

As sho{\fn in FIGS. 1 and 2, the leg portions 2 in this embodiment are formed at
four corner positions 10a of the load portion 1, individual intermediate positions 10b of
four sides of the load portion 1 and a center position 10c of the load portion 1.

The leg portion 2 in this embodiment is comprised of a plurality of (four in this
embodiment) small leg portions 3 which are separated by a plurality of (two in this
embodiment) parallel vertical ribs 7a and a plurality of (two in this embodiment) parallel

~ horizontal ribs 7b. Although the numbers of the vertical ribs 7a and the horizontal ribs 7b -
that cross between a pair of small leg portions 3 are not limited, they are normally set to

two to four and preferably to two. It is preferable that the intervals between the vertical
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ribs 7a and the intervals between the horizontal ribs 7b should be respectively narrower
than the intervals between the vertical ribs 6a and the intervals between the horizontal ribs
6b, and although their values are not limited, it is preferable that they should be between
10 to 50 mm. Itis ;Sreferable that the small leg portions 3 should be rectangular cylinders
with bottoms that are tapered to become wider upward.

A perpendicular portion 12 extending downward is formed around the load portion
1. A plurality of inclined ribs 11 are formed between the perpendicular portion 12 and
those vertical ribs 6a or horizontal ribs that extend in parallel along inside the
~ perpendicular portion 12. Lower sides 11a of those inclined ribs 11 are inclined downward
toward the vértical ribs 6a or the horizontal ribs 6b from the perpendicular portion 12, as
shown in FIG. 6.

As shown in FIG. 3, cutaway portions 12a are formed in the lower end of the
perpendicular portion 12 at positions corresponding to the fork inserting portions 4. This
causes the inclinéd sides 11a of the inclined ribs 11 to be exposed sideways above the fork
inserting portions 4.

As the grating portion 6 is formed on the load portion | by the intersection of a
plurality of vertical ribs 6a, 7a extending vertically and a plurality of horizontal ribs 6b, 7b
extending horizontally, this synthetic resin pallet has a large strength with respect to a load
from the above. |

- According to this synthetic resin pallet, because each lég portion 2 is comprised of
a plurality of small leg portions 3 which are separated by a plurality of parallel vertical
ribs 7a having narrow intervals and a plurality of parallel horizontal ribs 7b having narrow
intervals, it is possible to prevent the leg portions 2 from being deformed by the load from
the above and the leg portions 2 have a large strength with respect to the load from the
above.

As the vertical ribs 7a and horizontal ribs 7b cross the leg porﬁons 2 and cross the
fork inserting portions 4 too, and are linearly continuous over nearly the entire width of
the pallet, the linear continuity will not be lost by the presence of the leg portions 2. It is
therefore possible to significantly the bending of the pailet at the time of transporting
articles by a forklift, thereby preventing the pallet from beingdamaged and articles from
being fallen off.

Because the small leg portions 3 of the pallet of this embodiment are tépered to

become wider upward, multiple pallets can be piled up by inserting the small leg portions
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3 inside the small leg portions 3, thus making it possible to reduce the volume at the time
the pallets are piled up for storage.

According to the pallet of this embodiment, the perpendicular portion 12 extending
downward from the periphery of the load portion 1 is formed, a plurality of inclined ribs
11 are formed between the perpendicular portion 12 and the vertical ribs 6a and horizohtal
ribs and, as shown in FIG. 3, the inclined sides 11a of the inclined ribs 11 are exposed
sideways above the fork inserting portions 4. When multiple synthetic resin pallets are
piled up, therefore, it is easy to insert the fork of a forklift between the multiple stacked

synthetic resin pallets using the inclined ribs 11 as a guide and it is possible to easily

separate the multiple stacked synthetic resin pallets.

SECOND EMBODIMENT

FIGS. 7 through 9 illustrate a second embodiment of this invention. In this second
embodiment, to ensure easier pickup of stacked pallets, ribs 13 extending upward and
downward are formed inside and/or outside the sides of the small leg portions 3.

Tt is preferable that at least one rib 13 be provided on the inside of the small leg
portions 3 of an underlying pallet which the bottom portions of the small leg portions 3 of
- an overlying pallet contact, with the pallets piled up. The formation of such ribs 13 makes
it easier to separate stacked pallets.

Those ribs 13 may be formed on both of the inside surface and the outside surface
as well as only on the inside surface or only on the outside surface. When one rib 13 is
formed on one side of the small leg portion 3, it is preferable that the rib 13 be so formed
as to be positioned approximately the center portion of the side surface. When a plurality
of ribs 13 are formed on one side, it is preferable that the ribs 13 be formed symmetrically
at nearly equal intervals.

Although the width and height of the ribs 13 are not limited in this invention, it is
preferable that they are approximately 0.5 to 1 mm. Further, the length and/or width of the
ribs 13 may differ between the inside surface and the outside surface of the small leg
portions 3.

This structure makes smaller the contact area of the small leg portions 3 when
stacked pallets are to be picked up, thus reducing the contact resistance, so that it is
possible to easily take out the pallets even in the case where a person works alone.

In this embodiment, as illustrated, plate-like link portions 20 may be fixed to the
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- small leg portions 3. The plate-like link portions 20 may be the same as those of a third

"~ embodiment discussed below.

THIRD EMBODIMENT

FIGS. 10 through 15 illustrate a third embodiment of a synthetic resin pallet
according to this invention, and same reference numerals are given to those portions
which are common to the previous embodiments to omit their description. The synthetic
resin palle’t of this embodiment comprises a pallet body 21 and plate-like link portions 20
of a synthetic resin which are detachably attached to the bottoms of the leg portions 2 of
the pallet body 21. FIGS. 10 and 11 are a plan view and a bottom view of this synthetic
resin pallet, FIG. 12 is a partially perspective view showing the plate-like link portion 20,
FIG. 13 is an enlarged cross-sectional view along the line C-C in FIG. 10, FIG. 14 is a
front view of the synthetic resin pallet and FIG. 15 is a cross-sectional view of the
synthetic resin pallet.‘

~In the pallet body 21, an engagement hole 22 of an elliptical shape or the like and a
bank portion 23 protruding upward along the upper opening edge of the engagement hole
22 are formed at the bottom of each small leg portion 3 in order to detachably attach the
plate-like link portions 20.

The entire length of the plate-like link portion of this embodiment is
approximately equal to one side of the pallet body 21 as shown in FIG. 14, and the width
of the plate-like link portion 20 corresponds to the width of each leg portion 2 as shown in
FIG. 11. In this embodiment, therefore, three plate-like link portions 20 are attached to the
pallet body 21. Those of the three plate-like link portions 20 which are on both sides have
both end portions respectively fixed to the leg portions 2 at the four corner positions 10a
of the pallet body 21, and the center one is fixed to the leg portions 2 at the intermediate
positions 10b of the sides of the pallet body 21. Although the plate-like link portions 20
on the both sides and the center one have the same shape in this embodiment, their shapes

'may made different as needed. |

A plurality of recesses (fitting portions) 26 in which the lowe; ends of the small
leg portions 3 of the pallet body 1 are to be fitted are formed in the top surfaces of the
plate-like link portions 20 on both widthwise sides (a total of twelve in this embodiment)
as shown in FIG. 12. Those recesses 26 have three sides that abut on the side surfaces of

the lower end the small leg portion 3, which 1s secured, by those three sides. In this
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-embodiment, particularly, a total of four small leg portions 3 corresponding to each leg
“portion 2 are all fixed by the recesses 26, so that even when force is applied in any
direction on a horizontal plane, the plate-like link portions 20 can be prevented from being
inadvertently separated from the leg portions 2.

Engaging portiQns 24 are respectively formed at nearly the center portions of the
bottoms of the recesses 26. The engagement portion 24 in this embodiment is a pair of
approximately semicylindrical protrusions which are cut away by a slit extending
perpendicularly as shown in FIG. 12, and a semiaﬁﬁular collar portion 24a so tapered as to
become narrower upward is formed at the upper end of each protrusion. As the
engagement portion 24 is fitted in the engagement hole 22 formed in the bottom of the
'small leg portion 3, therefore, the collar portion 24a engages with the bank portion 23 of
the engagement hole 22 so that the engagement portion 24 does not come off the
engagement hole 22 easily. The engagement portions 24 are not limited to the illustrated
shape, but may be cylindrical. The number of the engagement portions 24 is not restrictive
and three or more has only to be formed for each plate-like link portion 20; however, it is -
preferable that the number should be equal to the number of the facing small leg portions
3 as in this embodiment. |

The plate-like link portions 20 can be detachably attachéd to the small leg portions
3 of the pallet body 21 by fitting the engagement portions 24 into the engagement holes 22
and engaging the collar portions 24a with the upper ends of the bank portions 23 as shown
~in FIG. 13. To attach the plate-like link portions 20 to the pallet body 21, for example, the
pallet body 21 should be flipped over and put on a floor, the plate-like link portions 20
should be turned over and placed on the pallet body 21 with the engagement portions 24
placed over the engagement holes 22, the plate-like link portions 20 should be pressed
downward, the engagement portions 24 should be moved downward in the engagement
holes 22 while elastically narrowing the diameters of the engagement portions 24, and the
collar portions 24a should be engaged with the upper ends of the bank portions 23.

To remove the plate-like link portions 20 from the pallet body 21, with those done
reversely, for example, a hole of a pipe (unillustrated) should be put in contact with the
collar portion 24a of the engagement portion 24, the pipe should be pressed downward to
narrow the diameter of the engagement portion 24, thus removing the collar portion 24a
from the upper end of the bank portion 23, and the plate-like link portion 20 should be
lifted up from the pallet body 21 to disengage the engagement portion 24 from the
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engagement hole 22. It is preferable to prepare such a pipe as a removing tool.
| It is preferable that inclined portions 25 should be formed between the recesses 26
as shown in FIG. 14. When such inclined portions 25 are formed, at the time the pallet
body 21 to which the plate-like link portions 20 are secured is lifted up by a transporting
machine, such as a hand lifter with wheels, the wheels easily roll over the plate-like link
portions 20, thus making the ’transporting operation easier.
The synthetic resin pallet according to this invention or the synthetic resin pallet
which has the pallet body 21 and the plate-like link portions 20 linked and integrated
together can be manufactured by injection molding using a synthetic resin such as
polyethylene or polypropylene. In this case, the pallet body 21 and the plate-like link
portions 20 can be formed integrally and an additive, such as a coloring agent or a filler,
may be added to the synthetic resin as needed.
- The synthetic resin pallet of this embodiment can prevent the small leg portions 3
from hitting articles of an underlying pallet, damaging them, when multiple pallet bodies
21 on which articles are loaded are piled up by attaching the plate-like link portions 20 to
the smatll leg portions 3 of the pallet bodies of the synthetic resin pallets. In the case
where the pallet body 21 on which articles are placed is moved on a roller conveyor, the

- presence of the plate-like link portions 20 can prevent undesirable rattling vibration from
occurring. '

As the engagement portions 24 are fitted in the engagement holes 22 to secure the
plate—lyike link portions 20 to the pallet body 21 in this embodiment, the bonding force can
be increased. Even if a loading worker moves the pallet dragging on the floor with ihe
plate-like link portions 20 attached to the pallet body 21, therefore, the plate-like link
portions 20 do not unintentionally come off the pallet body 21.

INDUSTRIAL APPLICABILITY
’ As the synthetic resin pallet of this invention has a sufficient strength, the pallet
does not bend even when a heavy article is placed thereon, making it possible to prevent
the articles from falling or the pallet from being damaged. Even if the pallet is dragged on
the floor by a loading worker or the like with the platé-like link portions attached to the
leg portions of the pallet body, the plate-like link portions do not unintentionally come off.

It is therefore possible to improve the reliability of the loading work.
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CLAIMS:

1. A synthetic reéin pallet having a load portion and a plurality of leg portions
protruding downward from said load portion with fork inserting portions provided
between said leg portions, wherein

said load portion comprises a horizontal plate portion and a grating portion formed
by intersection of a plurality of vertical ribs extending vertically and a plurality of
horizontal ribs extending horizontally, provided at a bottom of said horizontal plate
portion, and

said leg portions are so formed as to protrude downward from a lower end of said
grating portion, and

each of said leg portions comprises a plurality of small leg portions which are
separated by a plurality of parallel said vertical ribs and/or a plurality of parallel said
horizontal ribs, and

said vertical ribs comprises first vertical ribs that are not crossing said leg portions
and second vertical ribs that are crossing said leg portions, and

said horizontal ribs comprises first horizontal ribs that are not crossing said leg
portions and second horizontal ribs that are crossing said leg portions, and

between a plurality of said small leg portions which constitute the same said leg
portion, a plurality of parallel said first vertical ribs, formed at an interval narrower than
an interval of said second vertical ribs, and/or a plurality of parallel said first horizontal
ribs, formed at an interval narrower than an interval of said second horizontal ribs, are

formed.

2. The synthetic resin pallet according to claim 1, wherein engagement portion

inserting holes are formed in bottoms of at least some of said small leg portions.

3. The synthetic resin pallet according to claim 1, wherein said small leg portions are

hollow with bottoms.
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4. The synthetic resin pallet according to claim 1, wherein said small leg portions are

formed to be hollow with bottoms and have tapered shapes which become wider upward.

5. The synthetic resin pallet according to claim 1, wherein a perpendicular portion
extending downward is formed around said load portion, a plurality of inclined ribs
having inclined sides inclined downward are formed between said perpendicular portion
and those vertical ribs and horizontal ribs which extend in parallel along inside said
perpendicular portion, and said inclined sides of said inclined ribs are exposed sideways at

positions corresponding to said fork inserting portions.

6. The synthetic resin pallet according to claim 1, further comprising, as said leg
portions, leg portions so provided as to protrude downward[ﬂ%n comer positions of said
load portion, leg portions so provided as to protrude downward from intermediate
positions of a periphery of said load portion, and leg portions so provided as to protrude

downward from a center portion of said load portion,

7. The synthetic resin pallet according to claim 1, further comprising plate-like link
portions for linking said plurality of leg portions when detachably attached to lower ends
of said small leg portions, wherein fitting portions which engage with lower end portions

of some of said small leg portions are formed in said plate-like link portions.

8. The synthetic resin pallet according to claim 7, wherein recesses in which lower
ends of said small leg portions are to be fitted are formed in said plate-like link portions as

said fitting portions.

9. The synthetic resin pallet according to claim 1, wherein ribs extending upward and

downward are formed on outsides of said small leg portions.
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