2 5 NOV 2004 | PLASTIC PALLET TECHNI CAL FI ELD The present invention

relates to plastic pallets used in situations such as transportatidh NSM004
storage of various articles and the |ike. BACKGROUND ART Conventionally,
when transporting and storing articles, wooden pallets have been used,

but recently, plastic pallets are becbm ng nore popul ar because they have
the advantages that they are lighter than wood, do not degrade easily,

and do not generate splinters piyeRcapLLLEraracteristic of woods. In
particular, the integrally nol Jjeﬁgi%gl | et V\Eere bot h the upper and | ower

surfaces are injection nolded as one, is used in place of wooden pallets
in a wde range of fields bec I ts_hj production efficiency. This
type of plastic pallet, as shmsﬁlc&aﬁﬁ in FIG 23, has a
rectangul ar T}fégfllggenpinggﬁti&?{eiat%qg r?mgc Ealllé%:‘a"ﬁged% SRt budlg. and a

ms g t

plurality of cdlu connect e upper plate part 200 and the

| oner pladsgortoh and storfietbfvariens artitlef amdthieliker t i on apertures 206 are
formed parallel to each other between these colums 204. In the exanple
of FIG 23, the fork insertion apertures 206 are fornmed only on two

sides, but there are al so nod W@U‘R | f fork insertion apertures
are formed on all four sides. % upper gé?‘gopart 200 is called a deck

board, and aSorSksNehally, Whén tradspoltasy dinoringestides) O®odert paltitsigave been
horizontally. Simlarly, the |ower plate part 20§ has nmany beans 212
ext endiusef: byt r%@ﬁham@%c Ballels 3w herempednere nopuian ecapss they %"‘Ugﬁer pl ate

part 2 ga;pé- r 4 €
arrang%gvgﬁigﬁstégﬁéﬁ erné@%r%@ﬁ E%?’ggdé re regggg%ﬁeg%t or?red bet ween
t he beaplnt2fiSwhicH abethaestteristie of e@ods. Zhartianlars the intbgrally nt0dedopadlet 212, t he
cross-section is generally constructed.in t?ﬁgéam of a U, ,or a T,

and t hederebethdhs PRRE apd IQverswriaces; ang pyectign 3SATG¢ 1 Ustd inlackfler
plate RatdaehBAnedth hWide ARELS BLRL BehAld ofifhigh fodsotoH ETRoieAdy.ar e for med
W wal ['s conb

th many vertica Ined Iength and breadthw se, and.
connect the THeangpe2@Plastic palld, asthopmdorenanipdain . 38, hdsa reetangwal wal | s

2L, gL el BB e bR B B RO BUSS S b RBE TS,
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this ki2fé are formed parallel to each other between thesgnc?olumns 204. In the egample of F1G.
23, the fork insertion apertures 206 are formed only on two sides, but there are also
models where pairs of fork insertion apertures are formed on all four sides.
The upper plate part 200 is cailed a deck board, and as shown in FIG. 24, has many
beams 208 extending horizontally. Similarly, the lower plate part 202 has many beams
212 extending horizontally. Because the beams 208 that form the upper plate part 200 and
the beams 212 that form the lower plate part 202 are arranged shifted alternately, many
holes are respectively formed between the beams 208 and between the beams 212. For the
beams 208 and 212, the cross-section is generally constructed in the form of a ‘U’ ora ‘T’,
and these are devised in order to increase the strength of the upper plate part 200 and the
lower plate part 202.
The columns 204 are formed with many vertical walls 210 combined length and
breadthwise, and connect the beams 208 and 212. To prevent bending of the vertical walls
210, reinforcing ribs 214 are formed at some places along the vertical walls 210 and
connected to the beam 208 and 212.
FIG. 25, illustrates a method disclosed in Japanese Examined Patent Application,

Second Publication number Sho 49-582, as one example of a molding method for this kind



25NOvV2004 2 of integrally nolded pallet. As shown in this figure, because
the beam 208 and 212 pairs are displaced horizontally, even if

conplicated slide cores are not nultiply used, this can be formadZSNﬂv 2004

relatively easily between an upper nold 216 and a | ower nold 218. In
addition, conpared to the case where,the upper and | ower parts are
formed separately and the pall et thea formed by joining the two

t oget her, the time-consum ng sjﬂoi ning process is unnecessary. Therefore,

t he pr ofuntegmblyanelded pailey. &fs shown iimthigfigureybacadsgdbic bean 208 and 21 Zypairs
Ho i.n th t h | |.et js.Joaded with i t ds of th
ol ot e plaPFL GO IR Suif eBRelified St RS At by BB Yo BBy 1"

pr obl erdel fRrhbd el APER ERITY MR twdAUh WRENROR] Pf6 dddea foVeK nid)$ 214.1 RNadaRfIL Ur €
206 are subjected to a |large bending stress, the fork insertion aperture

206 ar eocoymirddtodhé oaseevhearathe upppaarsl lbwkeopartsmre forthetl Isepazatelyr andphe patet
bends easi C ared to the woqden, pallet. DI SCLQSURE OF THE | NVENTI ON
oy JBen fame 39 3 Bing Be it aiettisy, ThE B Conshing JARTITIORESS il | ot wher o

the strgngldisary! ThefHROHE 5’2@4‘*6%’?, gﬁ‘i%fiéﬁ% loP HeSAREAIY MOIBES ﬁgﬁét Rohighe

rigidity of thé surroundin of ork insertionapertures in
particul ar, Bowevay mahe cafeorhant ihetpaleiad dextdied withf dpposieenengds io$ thei mpliet To

S B e AR SoBEAR S o B o
to eachoff ifthersdMthedfopt HisattiohYpstture 206 U SubfRFANE 18 ge bBSIiHP BREss Ahat e

part and lower plate part, and fork insertion apertures befng forned
bet weerfotkiasertibn apertur€ 206 @speasidy dgformed ingo f peafallelogemniand thpentire paict t here
is for rreg?a L.ei nf orci r}g frame,sur rlﬁgndi ng a cross-section perpendicul ar

to afo Uy oBtpared; 1P g VORI PAIL fork insertion apertures, and a

hol | ow portion is forned in an interior of at |east one portion of the
reinforcing frame. Accordi nE to the present invention, because each of

the reinforcing frame of DNRCHOSURE FAEHEJNYENFXOMas a hol | ow

construction [ the fork insertion I . bt 1.S Qssi b to
coppr s any Ritblegt P e piiSebbbel DRE to, BBy AR SHAE rab fers BEREERLE, 1 O
aper t urgfsheivdiblespalietssn Bediarebsedaniihteskingih@ rigdiey sfhel blrrourdings dfgssi bl e
to increase the rigidity of the plastic pallet. The reinforcing frane
may haVverksinseigeap s hpafticyars g morgayerfos yuehprodpgiion efheigney isfugh. 5

v " 1% S B LA N U S ik fgihs

hor i zordnalppeeplate gartiamat a loves iplatd parearrafget Iparaliphtereablovihznahdl pheality dfhe

| ower hc%'itlnzigsnct:oanlnegt%?g t %rﬁ%pérhp atg%im[t aﬁﬁ lgﬁértﬂlzﬁg Ipa:t, and fork insertion apertures
being formed between the columns. Corresponding to the fork insertion apertures, there is
formed a reinforcing frame surrounding a cross-section perpendicular to a fork insertion
direction of the fork insertion apertures, and a hollow portion is formed in an interior of at
least one portion of the reinforcing frame.

According to the present invention, because each of the reinforcing frame of which
at least one part has a hollow construction surrounds the fork insertion aperture, it is
possible to suppress any distortion of the cross-section shape of the fork insertion
apertures when a heavy load is applied, and as a result, it is possible to increase the
rigidity of the plastic pallet.

The reinforcing frame may have an upper honzontal beam formed along the upper
plate part, a lower horizontal beam formed along the lower plate part, and a pair of vertical
beams connecting the upper horizontal beam and the lower horizontal beam, and at least
three of the upper horizontal beam, the lower horizontal beam and the pair of vertical

beams may have hollow portions communicating with each other.



beans may have hol | ow portions communi cating with each other. 25NOv2004 3

. O .the upper horizontal beam the |ower horizontal beam and the paiJ_of
vertical beans, a section which does not have a hollow portion in & H 80V 2004

interior may have a thickness smaller than that of a section which does

have a hollow portion in the interior., More specifically, it is

desirable that the width of the section that does not have a hol |l ow

portion in the interior is 10 to 50% of the width of the section that

does have a Réthedippsohernizantal beamptheilowerhosizontaheanpned the pair phnericaloeam

ho 1 ow BPEY BACRB AR BRSNS nbiT By Ber vt RO hen O RPR 1B Mtk

W t h t hgndlfelr kit tha dfiaOsectidy whR hfdoesRalel S halldwopdreion irpuhe intefiot. Neore
reinforcing frame, and a non-slip nenber to close the gas inlet may be

at t achegpecidicalindt ispslesirable that thsavidthoef the eectionghat gpeg not paye a hollew phartidncase,

it Is possible.to v t ipfi Lhration d, the 1ik f rain water
from t 18 edriqrds 10 o ol wdbpHedt HReARa Ress 4w PRy 1) o
vi ew sh@wimerigr. pl astic pallet of a first enbodi nent of the present
invention. FIG 2 is a bottomview of the plastic pallet of the first

enbodi ment . The gppes hogizental heam, thedower berizohtal hearp pad thepapapi|vertiesl t he
first enmbodi n FI.G,,4 is,.a sid | i t | astic pallet of
Lhe 11 AR RV bate Moo poBp et SimBhENMY Sftn Bhetl tfrl 011 T PRV S 2

FIG 1. FI G Afgds$nlat édn@tinis@eid With #ettblowsortibm fal be f6mied ila ouler fideG. 7
IS a cross-section illustrating an exanple of a nmanufacturing nmethod of a

pl ast i cofphe reinfoseing frange; ard a aprelip member 1o dpseghe gasiinlet gy beedtachad t8howi ng

a securjn [ f -S| WP . St et of the
first e%glgﬁ%’gﬂ%{e%%@?% @gyegp%? a fﬁ%/l 121\,51? %%%Svﬁ’ ﬁglg ggsglebgéo{ra\ooﬁ rg‘?‘r%lggl‘lérrent of a
pl asti cinfiftrdtiin £id the\Hke of R&LWhter frofithe @as infdtG 10 is a cross-section of
the plastic pallet of the second enbodinent cut parallel to at a fork

i nsertion aperture. FIG 11 is a cross-section of a reinforcing franme in

the plastic pallet of BRgeEpEINRIPEIHRGIPHE DRAWINGS

FIG. 1 is a plan view showing a plastic pallet of a first embodiment of the present
invention.

FIG. 2 is a bottom view of the plastic pallet of the first embodiment.

FIG. 3 is a front elevation of the plastic pallet of the first embodiment.

FIG. 4 is a side elevation of the plastic pallet of the first embodiment.

FIG. 5 is a cross-section along the line A - A in FI1G. 1.

FIG. 6 is a cross-section along the line B - B in FIG. 1.

FIG. 7 is a cross-section illustrating an example of a manufacturing method of a
plastic pallet of the first embodiment.

FIG. 8 is a cross-section showing a securing construction for a non-slip seal in the
plastic paliet of the first embodiment.

FIG. 9 is a plan view showing a second embodiment of a plastic pallet of the
present invention.

FIG. 10 is a cross-section of the plastic pallet of the second embodiment cut
parallel to at a fork insertion aperture.

FIG. 11 1s a cross-section of a reinforcing frame in the plastic pallet of the second
embodiment.

FIG. 12 is a bottom view of the reinforcing frame in the plastic pallet of the second

embodiment.



FIG 12 is a bottomview of the reinforcing frame in the plastic pallet

of the second enbodinent. 25 NOV2004 4 FIG 13 is a bottom vi ew of25au V
reinforcing frame of a nodified exanple. FIG 14 is a bottom vi ew of qh@‘
reinforcing frame of the nodified exanple. FIG 15 is a plan view

showing a plastic pallet of a third embodi mrent of the present invention.
FIG 16 is an perspective view show ng an arrangenent of a reinforcing

f ' h di. f. t.he. i ion, FIG 17 i
er spect ve 1o SR ERGRCER s ettty L 8RS R ane i n e
third enbodi FERMt140k atbd@oRY HeRTYf the WefiTbichip frithéof the nftifiéd &xandple.ar e

perspective views show ng nodi fied exanples of the present invention.
FIG 20 thr obifh 1Flisa pian view shewspgseplastis palletwel ssthodiempodirhent ofthvodi ment s
of the _reinfaorcjng frane. FIG 23 is an perspective view show ng the
out war &rﬁﬁeﬁégivgﬁh%'%of the plastic pallet. FIG 24 is a perspective view

showi ng the FHB.H&@%B%E% eé%v%%?%ﬁvﬁ%%'ap@hﬁﬁéén%nt Bk k@hfok@ng KafR-iReCt i ON

along the line D-Din is a cross-section ilTlustrating a

const r ube senondembsdiroentidf ¢hepresemtinventaon. pl astic pallet. FIG 26 through

FIG 31 are -.sections of test, pi.eces used for strengt.h tests. .BEST
VODE FOR CARFAT NG i PRRpestRioeiY erPHiBE &t At aneqrath of iedpitoteing Tiie in

sui t abl @e eHTRPEBEMAIEnPbf e Podseht iRdédtRLS according to the present

i nvention, with reference to the drawi ngs. However, the present invention

is not |imFHa k8oandHdG: 3P lamwperspestivoviews shevingmaodified examplexofitbe exanpl e
appr opr irat e..conhinations of constituent elenents of these enbodi nents.
FI RST ENESDF NERFYtG 1 through FIG 6 show a first enbodi nent of a

plastic pal | BIG.30 thisugRTIGEDD arel ey Qiebii@viets ﬁaov&in%%th%r BindBdiviepvs of thés 2
Is a bottomview, FIG 3 is a front el evation, FlI 4 is a side

el evat i@mfom:il(g frames a cross-section along the line A- Ain FIG 1, and
FIG 6 1s apfosS; %ﬁ%tefsggctﬂle%&wgﬁ'&nilnh ¥ Ritwvald appearance of the plastic

pallet.

FIG. 24 is a perspective view showing the main parts of a conventional plastic
pallet (a cross-section along the line D-D in FIG. 23).

FIG. 25 is a cross-section illustrating a construction method of the conventional
plastic pallet.

FIG. 26 through FIG. 31 are cross-sections of test pieces used for strength tests.

BEST MODE FOR CARRYING OUT THE INVENTION
Hereunder is a description of suitable embodiments of plastic pallets according to
the present invention, with reference to the drawings. However, the present invention is
not limited to the following embodiments, and may involve for example appropriate

combinations of constituent elements of these embodiments.

FIRST EMBODIMENT

FIG. 1 through FIG. 6 show a first embodiment of a plastic pallet of the present
invention. FIG. 1 is a plan view, FIG. 2 is a bottom view, ¥IG. 3 is a front elevation, FIG.
4 is a side elevation, FIG. 5 is a cross-section along the line A - A in FIG. 1, and FIG. 6 is
a cross-section along the line B - B.

The plastic pallet of this embodiment is of box shape overall, and has a square

upper plate part 1 and a square lower plate part 2 arranged parallel to each other, and



The plastic pallet of this enbodinent is of box shape overall, and has a

. square upper plate part | and a square |ower plate part 2 arrangedz5Nﬂv2m‘
parallel to each other, and 2 5 NOV 2004 5 colums 3, 4 and 5 connecting

the upper plate part | and the lower plate part 2. The colums 3 are

- formed at the four corners of the uppsr plate part | and the |lower plate
part 2, the colums 4 are fornmed at the m dsections of the four sides of

the pallet, and the colum 5 is fornmed at the center section of the

pal | et .colpmng 3, 4 ard & epnnesting ths upperplatgeed ansythedaer piate paral. VAe| s,

Respect | ye LS Of rectangul ar sha fork i [tiQn er 6..are

fornmed cqé‘é?’&gg AT ﬁ’é‘“&‘gﬁhﬁﬁ gmg cgﬁ}frsélgﬁﬁe Pﬁ%er?:lzgés ?I?aé %gdo © ]tohdé%i: ﬁ %altjerpag{ des
of the Pahé blumAsd drd el Qf the hidS&XibhOSF tBO Efir$idRs obthegatlehiand dent al | y
t hrough the whol e pall et between the colums 4 and 5. Accordingly, in

t he pal ¢odumofs is forsnedrab diti aepter sedtioniof thecpadlie| All 06 therppéumns age corstiuster om
the directi onsﬂwﬁn#of the four sides. However, the plastic pallet of
t he preléyve‘mYH %N ¥s not linmted to this construction. The fork

i nsertion apRedpetvdPalrsdfyectiiyulLrsARédIoiinSttion Aferturés OaRdsie Si des
(refer FIG 18), and the columms and the position and nunber of the fork

i nser t i eatwagrethewobannsed/angd 4 the sisle fange of thsfownsidestaf|the pallet.cad these farkt he
t. i nv.enti h in FlG 6, is. that |
Per nf or enetoh phftieSd pER RzpRaly frofin b bR rlERAE SRR o Bnns 4 o,

of the £opkcordiigsy,ih ez paBef dfthRenfbodindidetdloséibletth enseftrtivoi fiuke fionPthe
direction, for each of the four fork insertion apertures 6, and a hol | ow

por t i ondiregtionof pry pftheiferer sidese dlaweytr, theeplasticaialieioeidhe gresentamentivnis ar ound

the whol e .circ rence of. th I ptorci ' i ment ,
-t he ut e B S Riahnant BrRuBrlolnk B Suos B foth SERAGL T
aper t ur gheGwordppbdite didds\(REs RIGe 1 8)) lhbdithe c3lvaiinstdnd the pesiti@r ael munalved of the
colums _4 at the side midsections, is resp,ectlively formed two

r ei nf or Bk ipsertioRepertres mayiahe beabangsdApPERdlY-ej nforcing frames 70 are
f d i th Leini t. f ] . X < 6 i
this way. E N8 AL GHO o BlesDRifRER Rlshbl il PIX. 6 LOBG hb oluhEIgUr S 6 I

are 1 nsert Into the fé apertures
6, it isigfossndiremto76 mepaultiphhfermedshrpamtinguihaciogs-factiom phitheffodnt ends

and the. roots rear ends) of the _fork with the rejnforci ra 70.
Ther ef olRSSIOOR ABSTIS e PEDBUATA) I orkB R O RGBIGLFHeB P AeHob Tk
reinfor ﬁfs&@ioﬁra?%nZQG,' ahd TRV i¥n 7P ik RE&mEdd R8¢ LAR dTfithest R@nfdéiky

insertion aperture 6. However, the present invention is not.limted to
this clames d@tdround thevhoby cieuimderepesséfithoreinforaing framef0or ci ng frame 70

mey be changgd, OLLORALLY - il DECRSSALY opd 18s/ WTREH o JFRALH BT N0
insertion aperture 6, namely between the columns 3 at the four comers and the columns 4
at the side midsections, is respectively formed two reinforcing frames 70. In the case
where the reinforcing frames 70 are formed in the vicinity of both ends of the fork
insertion apertures 6 in this way, when the forks are inserted into the fork insertion
apertures 6, it is possible to support the load particularly from the front ends and the roots
(rear ends) of the fork with the reinforcing frame 70. Therefore, this is more desirable
than the construction where the reinforcing frame 70 is formed only in the midsection of
the fork insertion aperture 6. However, the present invention is not limited to this
construction. The formation position of the reinforcing frame 70 may be changed
optionally, if necessary. The number of reinforcing frames 70 for one fork insertion
aperture 6 is not particularly limited, and it is acceptable to provide for example 1 to 6
according to the total length of the fork insertion aperture 6.

The reinforcing frame 70 of this embodiment is consisted of an upper horizontal

beam 71 formed in the upper plate part 1, a lower horizontal beam 72 formed in the lower



aperture 6 is not particularly limted, and it is acceptable to provide

. for exanple | to 6 according to the total length of the fork insergz’s);mymm
aperture 6. The reinforcing frame 70 of this enbodinment is consisted 0

an upper horizontal beam 71 forned in the upper plate part 1, a | ower

hori zontal beam 72 fornmed in the loweg 2 5 NOV 2004 6 plate part 2, a
vertical beam 73 extending vertically along the colums 3 at the four

LT R N LI TN
for med {qbsird Carldhi 0P bearh 9 4 8y VARRALY Liorkf1Ge bYBs Bk ikont al. beam 72

and the vertical beans cated wth each other. The
hol | ow maistétioms of the sides. Themetlowpoati@a Vi)t yespeptiveht fonmed insideahy oppere
decr ease ,ca%igd bﬁ%t he_ process of solidifying the resin at the inner

sect i onbsizop  the lewerhprizggtal begm 22 anrihe verical brams ‘Grangs /4 aigh
pressur‘{% i%tgﬁnﬁiﬂleeagﬂgme section of the upper horizontal beam 71,
ei y after t

i medi a e I njection nolding of the plastic pallet.

Accor di ngl y, Thé héeliovppéeisiohs 201 e fbrdedis a\canity aquioatginao itegvalime ldecrsasel ace
caused by shrinkage, and a drop in polding accuracy., Mreover, an effect

i s al scCRyprbhNE PEPceshoh sodidifiimetthe resmtiths mpemspctipial e bepms Bbigréd. PY to

74, by ' - S@achi ' ' ' idify

hol | ow. ﬁgéké]g?l%nﬁ%gl ﬁo‘i‘?‘ﬁ%ﬁ 9%#859?%%%&2}1% ec %‘héﬁ a?l %(g)t/lﬁe?ur%g% havi ng

t he hol haizoptal bean 71,Aimedistelyeafter e ipjeodore inotding bf theipdaxdy paletnot
decreased, and the weight of the pallet is als not increased by a

si gni fi Esordnglyitis Pow DA BESYeRlR rONgheTRE ahihe SRERC &t shainkageshape

or a T gl¥aPgrol S 5 ) QN. bt i ks ' SRS ably
I ncrease t h(gmbg]t1 ?@2%?%5%5&%% l\ggﬁ&g Ig%efg%':ttliael%g%mleﬁggg%l onﬁ.l&ggét ures
6. Conssddeyinigytime of thhdeamms @1 toviidrby mideng tiel ceosskeeation midsection thetid haidt i s
difficult Lgr 5_1 fork insertion apertures 6 to change into a

par al | eGPy ballePi t i s possible to suppress the bending of the pallet.

AS_ for the !JBS?%rnﬂﬁ Headls 7@&6@4@; a%hqaﬁéi‘x?aﬂc‘?lfiﬁﬂerhﬁbingq}?é _ﬁélldﬁﬁﬁ&hﬁﬁ of
this enbodi nent, the cross-section is rectangular, and while the

di mensi dHsnside theprodietiancefficiency igaotderredsed,iand dbs iveight of thnpalletheals dt h in

B e

beam 74shaps or HIVshapeRdtrogdedtion: I Hewe g it isQitssibletodtohiiderablgandreadeltge t hat
the width in the fork insertion direction is equal to the width of the

upper h¥rngtridhe periphem obthg forkdnsesien anesturesdnt GPnseeusnfly2in thneAsehat t he
thi cknegfiedeind Bﬁlet bears a heavy load, 1t is difficult for the fork insertion apertures 6 to
change into a parallelogram, and it is possible to suppress the bending of the pallet.

As for the upper horizontal beam 71 and the lower horizontal beam 72 of this
embodiment, the cross-section is rectangular, and while the dimensions are not limited, in
general it is desirable that the width in the horizontal direction is 15 to 50 mm and the
thickness in the vertical direction is 15 to 40 mm.

The vertical beam 73 and the vertical beam 74 also have rectangular cross-sections,
and it is desirable that the width in the fork insertion direction is equal to the width of the
upper horizontal beam 71 and the lower horizontal beam 72, and that the thickness in the
perpendicular direction to the fork insertion direction is 10 to 30 mm.

As shown in FIG. 1, on the upper plate part 1, between the columns 3 at the four
corners and the columns 4 at the midsections of the sides, a beam 11 is formed so as to
extend parallel to the upper horizontal beam 71, and a beam 12 is formed so as to extend
in the fork insertion direction, and the upper horizontal beam 71 and the beam 11 and the

beam 12 intersect as a grid. Many openings are formed between each grid.



per pendi cular direction to the fork insertion direction is 10 to 30 mm

As shown in FIG 1, on the upper plate part 1, between the col unms ?5§hV2M4
the four corners and the colums 4 at the m dsections of the sidesS

beam 11 is forned so as to extend parallel to the upper horizontal beam
71, and a beam 12 is fornmed so as to tend in the fork insertion
direction, and the upper horizontal beam 71 and the beam 11 and the beam
12 intersect as_a gri Many openi ngs are formed between each grid. 2 5
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| : | i i f
Che o1 aetndty apdnd Qithrunt 3Rl et RO PSR WHRS, dhizobidfpBle S AR, O

fork orsdthet heliheitid oftke fsrkRe theopdROtra¢OR thaHYrmd Dirgodthie algnpethe upptge of
the | ower horizontal beam 72. Moreover, on each side of the horizontal

pl at e 2adge af ke bovwes hpoeental beandBRaniaredven. epieaeh side el the horizandal plate ghg a

downwar g sl.opi ng j nclined dge 24'.. for.med.wW th ribs ' a

ot om Bk 8 Boftfed S bAGra S5HGe Hciincd KT GaAd s Hobiwad BRI SEflndl, 2 |
face 22edpacd4r Fetmdiedite ds 22 rovided dia botidh pRite2 R BRfdrming tHis kiad ofossi bl e
to inprove the operability at the time of inserting the fork of a pallet

truck, borizentnl plate 2bfinelinedifaea2d ansbinelings esdge 26 Upnethe lowrr plpte PaEZ: itfisice of
t he horj , in FlG. 5, . 5
o ext PGSHIELq Batbe B ioaBRuRly Mk Bl (Eip R BT A A el MUK 30 2

fornmed og@false fork easetivah dparthiees.f ork insertion direction, and the | ower

hori zontal beam 72 and the beans 25 and 26 jntersect as a grid. Inside
the col utms 9ftbe feaa fage afitke hosirontad plats 21, ag shepiF Gy SFbaamse?s Heans 31

t hat '
bl'at e paPieqSoll sl BfteHERBANIL WOBLE nAEARAl beifrd AREf0 e ARET
sane di e to@xtar ihhke foglkainsdttionrdirebisrand tiedoasr arizontal bearh (72 ahd yheover | ap

with the beans 31. I nside the colums 4 at the side m dsections, on the
upper pPeas Huppd 26 yeersed@maigHd- FI G 1, beans 41 that connect to the

upper - hori 2ofdde BERBRurds Phofmb@HITE foftoRRAES bl nFIG2 6, Kbl thver

plate part 2, beans 42 are tformed I1n the sane direction as the beans 41,
so as noinnect toehe uppdrihprievmal Bgama t dre tftsendseamthe aipperiphate gert tihandcer then 5

formed at the center, of t | let,. heans 51 a_.are forned ,.between.the
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beans 51 a, so as not to vertically overlap with the beans 5la. In

addi tion, bebmsidethy calumrisch stabe side wadsections, on the upper plate part 1 as shown in
FIG. 1, beams 41 that connect to the upper horizontal beams 71 are formed. As shownin

FIG. 2, on the lower plate part 2, beams 42 are formed in the same direction as the beams
41, so as not to vertically overlap with the beams 41.

Inside the column 5 formed at the center of the pallet, beams 51a are formed
between the column walls facing the upper plate part 1, and on the lower plate part 2,
beams 52a are formed so as to extend in the same direction as the beams 51a, so as not to
vertically overlap with the beams 51a. In addition, beams 51b are formed between the
column walls and partition walls 53, and also, on the lower plate part 2, beams 52b are
formed so as to extend in the same direction as the beams 51b so as not to vertically
overlap with the beams 51b.

Between the columns 4 formed at the side midsection and the column 5 formed at- -
the center of the pallet, on the upper plate part 1, beams 17 are formed for connecting the
columns 4 formed at the side midsection and the column 5 formed at the center of the
pallet. There are also beams 27 formed on the lower plate part 2, for connecting the

columns 4 formed at the side midsection and the column 5 formed at the center of the
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formed. On the upper plate part 1 of the plastic pallet, a plastic
non- sl i peamap@ cemprising manyHawrseeting bpamsdpiameda O the peveridate pai At abeam

71. By proyvidi LS f -sli 81, . j e

pl aced g%sguélfggps%ﬁgﬂoe%}e@ﬁt%gm p aget%lkaélglﬁfaaﬁpé%n?és tOfl?gE%%é@g%%yﬂ]?%ﬁrﬁ% for
the ar ainﬁdlrsﬁmtsas ﬂiglgg]difbahhﬁf) mieaedpbaf;]w f(ﬁmsd{\log-sl i p7t1ape 81bmay al io bg
respectively provided on the upper horizontal heans 71, the .bea an
the beams 41! qihsupgermﬁgamé%éb@awﬁqt@ lety 3 Plastia BRmsHP %%ﬁiléaﬁ’f%f: n for

the nongshkRop 8P&%h Jbper horizontal beam 71. By providing this type of non-slip tapes 81,
when articles are placed and transported on the plastic pallet, it becomes difficult for the
articles to slip on the plastic pallet. Non-slip tape 81 may also be respectively provided on
the upper horizontal beams 71, the beams 31 and the beams 41.

FIG. 8 shows one example of an attachment configuration for the non-slip tapes 81.
On the upper horizontal beam 71, a shallow hollow 81a with a width slightly larger than
the width of the non-slip tape 81 is formed, and the non-slip tape 81 is bonded to the
middle of this hollow 81a. For the method of bonding, a method where the bonding
surface is heated and melted and the surfaces then clamped together is suitable.

The depth of the hollow 81a is made smaller (for example 1 mm) than the
thickness of the non-slip tape 81 (for example 2 mmy), so that an effect of slippage
prevention by the non-slip tape 81 is obtained, while preventing displacement of the non-
slip tape 81. In addition, the non-slip tape 81 also achieves the effect of blocking the gas
inlet 70a of the hollow portion 70°. There is the possibility that rain water may infiltrate
into to the hollow .portion 70’ if the gas inlet 70a is left open.



On the upper horizontal beam 71, a shallow hollow 8la with a wdth

slightly larger than the width of the non-slip tape 81 is formed, QridNgy 2004
the non-slip tape 81 is bonded to the mddle of this hollow 8la. For the
met hod of bonding, a nethod where the bonding surface is heated and
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feature of the present invention, is also constructed of "t he

mat er i aOf asutstdor the matenqj‘s aﬁthe(paﬂal, plestidsadihigheObtrength than pobyethyhae or
materials of t pal |.e astics of higher strength than pol yethyl ene or
pol ypr o @I"BW@ PP&fz ‘tfs‘é* " The plastic pallet of the present invention
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sur f aceg ccaidifiy, WHilBlle thickness is large, distortion due to shrinkage is small, and the
smooth orthogonal horizontal beams 71 and 72 and vertical beams 73 and 74 having
smooth surfaces can be formed.

In order to form the hollow portion 70 that extends around the whole periphery of
the reinforcing frame 70, a resin receiver 72a as shown in FIG. 7, is formed on the inner
section of the injection molding mold on the opposite side to the gas inlet 70a, so that the
resin may flow out into this resin receiver 72a as a waste tab 72b. According to this
procedure, it is easy to form the hollow section 70° along the whole periphery of the
reinforcing frame 70.

The plastic pallet of this embodiment, is a single side use type which can only-
carry articles on the upper plate part 1, having large openings provided in the lower plate
part 2 below the intersecting sections of the fork insertion apertures 6, so that it can be
transported by a hand-lifter. However, the present invention can also be applied to a both
side use type plastic pallet where articles can be placed on either of the upper plate part ]

or the lower plate pan 2. In addition, in this embodiment the pallet 1s a four-way type
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regardless of the Jarge width (thickness), it is possible to reduce distortion due to resin

shrinkage, and make the surface of the upper and lower horizontal beams 71 and 72

smooth. Accordingly, the surface of the non-slip tapes 81 and 82 that are provided on the

upper and lower horizontal beams 71 and 72, becomes smooth, and the non-shp effect can

be made even better.

SECOND EMBODIMENT

Next, FIG. 9 to FIG. 12 show a second embodiment of the present invention. The
same reference symbols are used for places corresponding to respective parts of the first
embodiment, and description is omitted.

The main difference is that, in the first embodiment, as shown in FIG. 6, the
hollow section 70’ is formed along the whole periphery of the reinforcing frame 70, while
in this embodiment, as shown in FIG. 11, the hollow section 70’ is formed only in one part
of the reinforcing frame 70.

The reinforcing frame 70 of the second embodiment, as shown in both FIG. 10 and

FIG. 11, has an upper horizontal beam 71 that surrounds the four sides of the fork



shrinkage, and make the surface of the upper and | ower horizontal beans

71 and 72 snooth. Accordingly, the surface of the non-slip tapes 8? ggﬁt, 2004
82 that are provided on the upper and |lower horizontal beans 71 an

becomes snooth, and the non-slip effect can be nmade even better. SECOND
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wi dt h i therEBfdroink FaRRETC. | JOwWeEreR id K linSitedRe enis BEskr@Etion, ﬁndhééhown in
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However mted to this construction, and as shown in FIG
13, therelné)f\%’\}é#r§ %fgl{n%lggt al beam 72c nmay be forned along the center |ine of
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made thin.

Preferably a ratio W2/W1 of a width W2 of the middle section of the lower
horizontal beam 72¢ to a width W1 of the upper horizontal beam 71, is from 0.3 to 0.8,
and more preferably from 0.4 to 0.6. If within this range, the balance of strength and ease
of molding is good.

According to this second embodiment, because there no need to form a hollow
section 70 along the whole periphery of the reinforcing frame 70, it is possible to
injection mold the reinforcing frame 70 easily, without using high pressure gas, or a resin
receiver as shown in FIG. 7.

In addition, because the four corners of the reinforcing frame are a hollow
Vconstruction with high rigidity, even if the middle section of the lower horizontal beam
72¢ is a solid construction, it compares favorably for strength.

Moreover, because the wide upper horizontal beam 71 becomes a articles bearing
surface, as well as being easy to attach the non-slip taipe 81 and 82, the strength of the
hollow construction can be effectively used.

In the second embodiment, the upper horizontal beam 71 and the vertical beams 73

and 74 have hollow structures. Instead, the lower horizontal beam 72¢ and the vertical
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wi dth, as nentioned -above. TH RD EMBODI MENT Next, FIG 15 shows a third
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3 at the four corners and the colums 4 gt the sjde mdsectiaqn. I—%\Gever,
the t hi miserieri Hewever cihe MhiFhermbrdiment s shamsieriped A EHATFing fRIes

are also respectively formed between the columns 4 at the side midsection and the column
5 at the center of the pallet. The construction of these added reinforcing frames 70 has the
same construction as either of the reinforcing frame 70 of the first embodiment or the
reinforcing frame 70 of the second embodiment. Some of the reinforcing frames 70 may
have the same construction as the first embodiment, and the other of the reinforcing
frames 70 may have the same construction as the second embodiment.

In the first embodiment and the second embodiment, the reinforcing frames 70 are
arranged as shown in FIG. 16. In contrast to this, in third embodiment, as shown in FIG.
17 the number of reinforcing frames 70 is doubled. Therefore, it is possible to prevent
deformation of the section surrounding the fork insertion apertures 6 and to increase the
strength of the plastic pallet.

FIG. 16 and FIG. 17 are four-way type pallets. In the case of a two-way type
pallet, the reinforcing frames 70 may be arranged as shown in FIG. 18 and FIG. 19.

FOURTH EMBODIMENT

FIG. 20 is a partially cut away perspective view showing the reinforcing frame 70

of the fourth embodiment. In the first embodiment and second embodiment, the
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when inj ect i of Therefore, 1n this fourth enbodi nent, by
arr angi mglij 4rel fipweto the lowertiarzobthbeart 72 ford 2chaTingsd lalttmaiebbwﬂhlﬂiebeam 72¢

al ternat el vvlthec er _when vi.ewed e vertic it is
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As a I e&iibhs ofledbRer mrtzoata@@ea&nqgmomc? dre foghed RellRased. That is, the
gas that is blown in fromthe center section of the upper horizont al

beam 71, pas i@ﬂlet&m;ghmﬂmeoﬂlﬁﬁt 2@.the Bueknsssaf téﬁﬁem&altb%ﬂlsf7éraﬁﬂ8ﬂés thect i on
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hori zontal beam 72 (or _72c) are_forned hol| ow. ;IQ gb di ne t of FIG
20, t hellthe 8Kpkness istmadregrgater INCRIS Waathe hifél%ﬁctmp ippige theFrBioreingnc

Vi ew R R0 o B fopflrar i et b SR ca S T T R
t hi cker indmemsed.he vertical wall.
The constructions such as in FIG. 20 through FIG. 22 are beneficial, particularly in
the third embodiment, when forming the reinforcing frame 70 between the columns 4 at
the side midsection and the column 5 at the center of the pallet. This is because it
becomes difficult to use a slide core the farther the position from the opening end of the

fork insertion aperture 6.

EXPERIMENTAL EXAMPLES
EXPERIMENT 1 ‘
Beams (bars) having sections shown in FIG. 26 through FIG. 31 were formed from
polypropylene, the geometrical moments of inertia were measured, and the bending

strengths were compared. The results are shown in Table 1.



If the thickness is made greater in this way, the hollow section 70

inside the reinforcing franme 70 is easier to form and the strengtﬁ5dWVZM4
the vertical beans 73 and 74 is also increased. The constructions such

as in FIG 20 through FIG 22 are beneficial, particularly in the third
enbodi nent, when formng the reinforﬁkpg frame 70 between the colums 4

at the side mdsection and the colu 5 at the center of the pallet.

This is because it becones difficult to use a slide core the farther the
position fromthe opening end of th&abledrk insertion aperture 6.

EXPERI !\vlll::\ T AL ENCANDI CE‘ N D) Y N ol | BU

HE | ! Goars)—hgw 1 fown |1 n
FIG 26 tmmge 3We f;"gﬁn%a fﬁo{;nzkspol}?g’r ggyl gh%‘?jq’heﬂ ég?ﬁetri cal
monment S ORFEINEFTVE Vel € (gsaslir efhp arld t4e béndighg [stremgths ware
corrpared.S AEN lts are shopwn in Table 1.2 5 NOVM 2004 14 Table | TEST
Pl ECEFH-e—26H-G—2HH6—28F-6—29F-G—306FG—3S1+RELATHVE10510040624093
STRENGTH From the results of Table 1, it can be seen that in the case of
the holl ow ERASIHeUEhHIIRDFIRABIMNY, ittal b&seeh/that ii@hétdse 60tHe Hotlohar dl y
decreased conpared to the case of FIG 26 which is not hollow, whjle
conpar emnstpudtion shownanFlOnT, teosiesngticis hawldy derseased pompared tothegase off G 29,

the str an be sigpificantly i ved. | I . 1.C

pal | et ﬁ%?ﬁyﬁ&m@&ﬁ@%@ﬁ%ﬁ%ﬂ ngé\ng)sﬁgc? A 5%%&8%1 O&g{ 1{11 est

pi eces Fiagiad AG. 290hb s@éng0Car b8 sheificanily ifppemedhe hol | ow upper

hori zontal beam 71. On the other hand, two U shaped beans were cut from
a conventional plastic pallet having beans of U shaped cross-section and
havi ng L gensions as the forner | astic pallet, to obtain test
pi eces fiﬁﬁmﬁ sions of the test pi ecepl wer e; IOI ength 200 mm
transverse wAdslistidGalethaving/£fdinfordingratht 705va3 aotupllpnolded, bod twatestess 4. 0

m n. The di nensions_of test piece 2 were .
pieces 1 having a length of 200pmm were cut t[rom the hollow upper horizontal beam 71.

On the other hand, two 1 shaped beams were cut from a conventional plastic pallet
having beams of U-shaped cross-section and having the same dimensions as the former
plastic pallet, to obtain test pieces 2. |

The dimensions of the test piece 1 were; length 200 mm, transverse width 36.0 mm,
vertical width 35.0 mm, and wall thickness 4.0 mm. The dimensions of test piece 2 were
also: length 200 mm, transverse width 36.0 mm, vertical width 35.0 mm and wall
thickness 4.0 mm.

Opposite ends of the two test pieces 1 and 2 were supported, and the amount of
bending (mm) for the case with a 200 kgf applied to the middle, and the load (kgf)
necessary to displace the middle section by 5 mm, were measured. The results are shown
in Table 2. The upper number is the result for the first test piece, and the lower number is

the result for the second test piece.

Table 2
Bending amount Load to displace by 5 mm
(mm) (kgh
Test piece 1 (from the 3.5 269
present invention) 3.8 255
Test piece 2 {from the 5.2 193
conventional model) 5.7 180




al so: length 200 nun, transverse wdth 36.0 nm vertical width 35.0 mm
and wall thickness 4.0 mm Qpposite ends of the two test pieces | S'igg %
wer e supported, and the anmount of bending (mm) for the case with 76\ b 2004
kgf applied to the mddle, and the |oad (kgf) necessary to displace the
m ddl e section by 5 nm were neasured. The results are shown in Table 2.
The upper nunber is the result for thE first test piece, and the | ower
nunber is the result for the second test piece. Table 2 Bending

anount Load to displace by 5 nun (mm) (kgf) Test piece | (fromthe3.5269
present invention)3.8255 Test piece 2 gf romtheb5. 2193 cqonventi g}g}:{

model ) 5. 7180Aest®WNOR Patde 2. 1withdest pisem | ithe bending srengihiwasaggrovsddyed Sitot he

bendi th [ 11 b 4 t: j 2.
Conseqddi FRBerta G st PRERY Fopiesionbhe S PATRANRIABRRE-BERE © | o,
can be tﬁé(%@lequﬂ]e{ SNSRI ElpekteAPPLI CABI LI TY The present invention, in a

pl astic pallet used for the transportation and storage of articles,
enabl es an increase in the rigidity of the surroundings of the fork

insertion aperture in party wﬁRIAQyAﬁpimﬁﬁlLQTml | ow structure
reinforcing frame in at |east oOne part ~Sso as to surround the fork

i nsertion appkd preSent &tnabAthalaicipatierssd formhé trensportatigt dndoftorapeof whol e
pal I et. Mreover, by meking at |east one part Oof g)ge r@i nforcing frane a
hol | ow arelesienables ak kncrepst ghthesgidifeotihe seroyndings of dhe fork {psertioghy | v

conpared to the str ' t ‘Hgﬁ ' 1tQLRNSXe baxt al so
i ncr easP§ @H@f@%ﬁhpi%%%gﬁﬁg&glsgfl%% ri‘%g tg%{l?gf{%glﬁet ehfz)ivi ng an
Li pper 4 @tte spabtndahe fark iavetiop hpdrargant eastlengenicrraseainl the strengtleatthe
other, and a plurality of colums connecti ngfr%he .Uf)per gl!ra%%e }gz[t and

| oner phaele padet Maregven By rakingeatileash ongeatt of e rgpiongne ¢ 81 Ween t he
col uMsg, WWAGE EhB weight of the pallet increases only slightly compared to the strength

improvement, and production efficiency is also increased.



corresponding to at | east one of the fork insertion apertures ther?iﬁh
formed at | east one reinforcing frame surrounding a cross-section 3 NOV 2004
perpendicular to a fork insertion direction of the fork insertion
apertures, and the reinforcing frane has an Li pper horizontal beam forned
along the wupper plate part, a |ower horizontal beam formed al ong the

| oner plate part, and a pair of verfgcal beans connecting the upper

hori zontal -beam and the |ower horizontal beam and at |east three of

the upp&imAN difiakliad. beam the |lower horizontal beam and the pair of
vertical beans have a hollow portion for communicating with each ot her,
2. Aplastic pallet according to claiml., wherein of the upper

hori zontal beam the |ower horizontal beam and the pair of vertical

bears, ay secti,on Wi €h1965100%h JB%SIRe AR dra PAVC it bit bitangal garaléat to

has a wwdth s aP of section which does have a_ hpllo
port i on each other, iand erplwelity Af sbhsins copegctiag the@EUPRE Ra5 %\@PW&P%%% 2pd

the upp o@g%@p%%@gﬁ{%}mgﬂed SRk 8RR whasi and the pair of

verti cal ave 9 ow portions for _communicatin i 1h

other. 4. A poastpondiglto et lcadenngl t,heéﬁfkuﬁifé?%?%‘eaéf)‘f“g\}m_@rﬁ‘?f’_ g\%@?ﬂ one
plate patly, rﬁ{nfv%?&?ﬁeds hlla dBss-Laedh irbardicuddidoa fotuinatrioy diecw! ofths
connect i ng? e~upper plate part and |lower plate part,: and -fork

i nserti dorkajsesrtior @perBBERE e or med bet ween the col utms, wherein

corresponding to at |eagfe goRiind Hemt diak annseet horizeaya rieameformigd adongsthe
fornmed at |east one reinforcing, tra su di r Ctds@na pair of
e o e b1kt o o o S 85 BB A e v
aper t ur 6@l begmb@bhmsotipgr th apper hofioomiaidbaam and it lores hoproRipl peigrang
portion of the reinpforcing. . frame, H8ShoriZdnell teain ARNdNpadrabl rertitdle
hol | ow p&?¥it ﬁ'evﬂ%t‘ et“ﬁgﬂgﬁjtnszlo %pgTan?M?S?ast ' p%ll et is formed in an

out er f alrcfhavhie hodowf mrginigr teranuoicaing WRGHANY: menber to cl ose the
gas inlet is attached to the upper plate part or the |ower plate part.

2. A plastic pallet according to claim 1, wherein of the upper horizontal beam,
the lower horizontal beam and the pair of vertical beams, a section which does not have a
hollow portion in the interior has a width smaller than that of a section which does have a

hollow portion in the interior.

3. A plastic pallet according to claim 1, wherein the upper horizontal beam, the
lower horizontal beam and the pair of vertical beams all have holiow portions for

communicating with each other.

4. A plastic pallet having an upper plate part and a lower plate part, artanged parallel to
each other. and a plurality of columns connecting the upper plate part and lower plate part,. and
fork insertinn apertures being formed between the columns, wherein
‘ corresponding to at least one of the fork insertion apertures there is formed at least
one reinforcing frame suxrounding a cross-section perpendicular to a fork insertion direction
of the fork insertion apertures, and a hollow portion is formed in an interior of at least one
portion of the reinforcing frame, -and a ga}s

inlet for communicating the hollow portion with the outside of the plastic pallet is formed in
an outer face of the reinforcing frame, and a non-slip member to close the gas inlet is attached

to the upper plate part or the lower plate paxt.



