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field of pallets useful in material handling, and nore
particularly, to a nmulti-piece plastic pallet designed

for

use with forklift equipnment Background of the

I nvention [0002] Pallets are customarily used to
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an upper deck and a | ower deck separated by support

bl ocks. Pallets have traditionally been forned of

wood. Wil e advantageous in ternms of cost, wood
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[0003] With the growth of the plastics industry a wide variety of
plastics have been investigated to determine their suitability for use in
producing pallets. Plastic pallets can easily be molded and are stronger
and lighter weight than wooden pallets. They can also be made with
recyclable materials. Furthermore, plastic pallets are more durable than
wooden pallets.

[0004] To increase the durability of plastic pallets, reinforcing
elements or rods have been used. For example, U.S. Patent No.
6,199,488 discloses a reinforced plastic pallet comprising an upper deck
formed of a plastic material having a first coefficient of thermal expansion,
and a lower deck formed of a plastic material having substantially the first
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[0007] While plastic pallets offer several advantages over wood

pallets, there is still a demand to increase durability and strength of plastic

pallets.
Summary of the Invention
[0008] In view of the foregoing background, an object of the present

invention is to increase the durability of plastic pallets.
[0009] This and other objects, advantages and features in
accordance with the present invention are to provide a plastic pallet
comprising an upper and lower deck. A plurality of first joining members
may project downwardly from the upper deck, with each first joining
member including an outer sleeve. A plurality of second joining members
may project upwardly from the lower deck, with each second joining
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thereof, with each channel extending froma side edge
to an opposing side edge of the correspondi ng deck.
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in the plurality of channels. Each sl eeved reinforcing
rod may conprise a reinforcing rod having opposing
ends and side surfaces therebetween, and a sl eeve
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sleeved reinforcing rods are thus insert molded. Plastic pallet
manufacturers typically add reinforcing rods to a pallet after the pallet is
formed. This requires the pallet to be molded first, and then add the
reinforcing rods. In accordance with the present invention, the sleeved
reinforcing rods are inserted into the pallet mold.

[0013] The plastic of the sleeve may have a melting point that is
slightly higher than the melting point of the plastic used to form the upper
and lower decks. As a result, the outside surface of the sleeves will
partially melt or bond to the plastic of the upper and lower decks while still
allowing movement of the reinforcing rods therein. Alternatively, the
melting point of the sleeve may be the same as the melting point of the
upper and lower decks, but cooling characteristics of the molten plastic
during manufacturing may still result in the outside surface of the sleeves
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upper and | ower decks, but cooling characteristics of
the nolten plastic during manufacturing may still
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and positioning the sleeved reinforcing rods in the respective decks. The
upper and lower decks including their respective first and second joining
members are formed. The inner sleeves of the second joining members
may be positioned for receiving the outer sleeves of the first joining
members to define the support blocks joining the upper and lower decks.

Brief Description of the Drawings

[0017] FIG. 1 is a top perspective view of an assembled pallet in
accordance with the present invention.

[0018] FIG. 2 is a bottom perspective view of the pallet shown in
FIG. 1.



[0017] FIG 1 is a top perspective view of an
assenbl ed pallet in accordance with the present

wo popgnzisen. [0018] FIG 2 is a bottom perspect PUBEUYI008(058664
of the pallet shown in FIG 1.[0019] FIG 3 is a
bott om perspective view of the upper deck of the
pallet shown in FIG 1. [0020] FIG 4 is a top
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in FIG, 1. [002 FIG 5 is a perspective view of a
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Wi th fdszdyr eseriG] fisaitopQiersgddivelieW df thé lovier deLRBf the pallet
vi ew of the snap-pin shown in FIG 5. [0023] FIG 7 is
a parfoan igFéEsl.sectional side view of a pallet
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acconpanyi ng draw n

[0027] FIG. 11 is a side view of the pallet illustrating positioning of
the channels in the lower upper deck in accordance with the present
invention.

[0028] FIG. 12 is a cross-sectional view of a sleeved reinforcing rod

in accordance with the present invention.
[0029] FIG. 13 is a flow chart illustrating a method for making a pallet
in accordance with the present invention.

Detailed Description of the Preferred Embodiments
[0030] The present invention will now be described more fully

hereinafter with reference to the accompanying drawings, in which
preferred embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in



preferred enbodi nents of the invention are shown. This
i nvention may, however, be enbodied in nmany different
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Isﬂiuto ?%ig"ﬁé) d q{ge%p%ﬁ H?ﬁggfoo@g#r#eaﬁﬁ%{ed q%%}f th]e SUppoﬁ blocks
18, 18a. The tabs 50 on the fusible links 16 will snap or break when the
separation force becomes too excessive. Consequently, instead of
replacing the entire upper deck 12, the snap-pins 16 with the broken tabs
50 are replaced.

[0034] As will be discussed in greater detail below, the support
blocks 18, 18a are formed by the outer and inner sleeves 40, 42 extending
from the respective upper and lower decks 12, 14. The outer and inner
sleeves 40, 42 are molded as part of their respective upper and lower
decks 12, 14. However, the upper and lower decks 12, 14 are separately
molded.
[(0035] The upper deck 12 includes a generally flat, planar surface
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50 are replaced. [0034] As will be discussed in
greater detail below, the support blocks 18, 18a are

w0 200se2i8kyy t he outer and inner sleeves 40, 42 BXI/ESD$1Q58664
fromthe respective upper and | ower decks 12, 14. The
outer and inner sleeves 40, 42 are nolded as part of
their respective upper and | ower decks 12, 14.
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peri Wé}rde‘éhqmnév inchReWieefangbiak péﬁmef@ﬁ%hb@é"ﬁéwﬁ@@ﬂ‘bss

14 may include a rectangul ar perineter shape having
cr osdnerabere 26, 28 thatintersget a pertpspertion of eagheside 6f theon

bet whsne g Srrscler, TRGH A B¥t¥onithd O or e palet 10,
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ot hersyﬁt%%%éj Fnea?enailzso ramongncmﬁer features Ig'or exg%ple unfilled HDPE
may provide improved impact strength, PP having strengtheners (i.e., long
glass fibers) may provide improved structural properties, and unfilled PP
with random copolymers may provide improved reinforcement qualities.
[0038] The upper and lower decks 12, 14 may be molded from
different thermoplastics or polymer materials. For example, the upper deck
12 may be molded from a first type of thermoplastic or polymer material,
while the lower deck 12 may be molded from a second type of
thermoplastic or polymer material. According to alternative embodiments,
all or a portion of the upper and lower decks 12, 14 may be constructed
from materials other than plastic, such as wood and/or metal, for example.
[0039] The illustrated pallet 10 is substantially square-shaped. An
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may provide inproved inpact strength, PP having
strengtheners (i.e., long glass fibers) nmay provide
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hel p to reduce and/ or defl ect. damage durjng i nRac .
i t b iferted HetogRvesT. £0k prample et st F e nine
i n‘lplr Osup@l gﬁ@dc{kegBNWt]}aabﬁTl@eateB?Mﬁ chhersibcllﬂthibélllﬁé,Qﬂs well
pal | et i ncl udes a plurali suppor t oc :

(50 (anRetREn tiasarnes ardhs palet alnna Bb Butes fAOPSALIE Pallet. A
deckssybdort bfodkoBatis Qlso3roViBéd infs céntel bth HafieiPAy Althen

so that the tines of a palletgéack can be inserted

t her ciptersaedian ofehosa mampears 26n¢8 in thgdeweridagkd4t | et 10
inclu i ne ;
¢ S CF  BAPRRLbodH BRER 18184 SRchingd pg oF ot 4o
cor neprojegting dewpwardiy fremndheupprr degk d2 andansinper sleeve 42

al | A ; . )
Cent drojgPul BARAiHGHitng ey Btk 14, PhE LR Sobides sieeves
menbed; 42@re pdlded whie theinvespeldive upper ariDbsier Backts 12, 14. The

SoPoKhe PARE A e 45 4454 50 0 ALY Bl i
| nnerwiséreired4dgethes. €Tie stipapeswitite guter amd inher Sleawes 40, 42
P L L AETC M o MR
The may be square-shaped, triangular-shaped, oval-shaped or cross-shaped,
for example. The edges of the outer sleeves 40 may be rounded.
[0042] The upper deck 12 includes a plurality of snap-pin openings
for receiving the snap-pins 16. Each outer sleeve 40 surrounds a
respective snap-pin opening. The lower deck 14 includes a snap-pin
receiving cavity 44 positioned within each inner sleeve 42. A plurality of
radial ribs 43 extending between the snap-pin receiving cavity 44 and the
inner sleeve 42.
[0043] An advantage of the support blocks 18, 18a is that the impact
energy from contact with the tines of the forklift can be dissipated among
the following elements: the outer sleeve 40, the inner sleeve 42, the radial
8



outer and inner sleeves 40, 42 are sized so that they

over |l ap one anot her when joi ned together. The shapes
wotooshzisgut er and i nner sl eeves 40, 42 are notPCT/IP10681058664

to any particul ar shape. The outer and inner sl eeves

40, 42 may be square-shaped, triangul ar-shaped,

oval - shaped or cross-shaped, for exanple. The edges of

t he aibses3 ﬁmﬂwluﬁlcﬁﬁb’orb@lef ﬁemdysdwe $ridpdath ré&éWuh@@éWy 44

Feceiil Tagynpreleaen ThefaR et sfis e Biufer Sleske d0JEst, whicn

SUr I ipaefbstmbSoP &ifd impact BadigP] Thefpadt@ne) g{ﬁnb?%n be
deck 14 includes a snap-pin_recejving cavi

posi ttfassevtted torihe insge ﬁféﬁﬁﬁ 42, whlee@!ﬁo@somsmqm%pf the igpact
radi gdnekdpSvére s8¢ f‘fﬂ%‘nﬂﬁ tlﬁ’@ﬁﬂlﬁa%ﬂeﬁ%?gtél@% 4:%&- at th%fadlal ribs

receiving cavity 44 and the inner eve
advarfBagheoemaining impast ©nprgydraches, the spap-pin Wé?wtﬂgé:awty 44

I mpa romcontact with the tines of the
for kﬁBr@ESQ&Y%rL di ssi pated anong the foll ow ng

el eneftG#4]t he Eachasnap 99\/‘56 includesa headd6, albedy 484nd spaced

tne. o0 af BBl Bl V7 G55) Pis AEIFAER o Blbino o
Tlge fsgnb pin apenisg m the upber dedket2. sTleeheadtd6 bf eadh snap-pih 16
absor bs

f, the i
oy (RRNER Shaeg @R Sbas Pl aiorY et 19 (niated i
albso FIGs 6! IFack @fgp-pin @F"f@“mgmaﬁé uppér duck 155 Q:orrespondlngly
absor p

tion of the |np t akes a
o apeR deame SN dlns e the SBP I 16 i Hathothe snap-
the jdiﬁ@wm &s&suwinesné@wtd therhIEO10 Eitércthe be@ﬂand Iower
[ 004 Each snap-pin 16 includes a head 46,

and 2A2ahbave begn isined4egelbet t°|f1>'lnm§"ter%trwertu hlqusc18 18a.
5. Th d 46 ﬁgﬁg
t he ugop({eh?ﬁd ec kﬂig sﬁ%eoe ﬂ'%f)(ﬁ?’&e ac Hﬂbﬂ% pﬁ’%rgrﬁﬁ %Gd ! may

be sitapaiding cavilc44ithe enpagiog adinskside 5001 de inpeyeeves as best
as il £q kN F - nj

cope/ IMTRIRLBHE O San G -SOE BTy 3 RER0! Supfif
hel psthé evaydiomn thectop roh thepinner siéevend toetbe botthm ofrth@l@iwm; deck

L0 2, 1 Bl TG g 58k bl AR ¥ il B

to f adrigahb ehessbagrelde 60 ofcthe irlrfér slb@ae 420045] The spaced

apar t ; IJO >0 E)\%er? t Oloutgplrti?t-%J ggpetr a%dslowgr gecq(s 12, 14 are separated
in FIGS. 3 and 4, the snap-pins 16 are positioned accordingly for illustration
purposes. As illustrated in FIG. 3, the snap-pins 16 extend within and past
the outer sleeves 40. As illustrated in FIG. 4, the heads 46 of the snap-pins
16 are raised above the inner sleeve 42 and the snap-pin receiving cavities
44 without the lower deck 14 in place. This allows clearance for the head
46 of each snap-pin 16 to engage a snap-pin opening in the upper deck 12,
while the spaced apart tips 50 extend through the snap-pin receiving cavity
44 for engaging a backside 60 of the inner sleeve 42 associated therewith.
[0047] The spaced apart tips 50 of each snap-pin 16 resiliently
extend outwards from the body 48 after having passed through the snap-
pin receiving cavity 44 for engaging the backside 50 of the inner sleeve 42

9



receiving cavity 44 for engagi ng a backside 50 of the
i nner sleeve, as best illustrated in FIG 7. The
WG RMPAISES r ecei vi ng cavity 44 does not extend BET/USI008/058664
way fromthe top of the inner sleeve 42 to the bottom
of the Iower deck 14. This is to allow roomfor the
tabs 50 on the snap-pin 16 to clear and engage the

bﬁc ksasdecnﬁfédqhertebﬁhl mmerspsbaﬁaﬁarﬂﬁps Weﬂéécl-&mp pinaeghay
t he arate

oo BESai e taSite Rasrian Mered thiuap J66 snamman receiving

accorgavitgiy. fTRe sphtatbapaat lipy506f Suthtshapin cbmphse at ed
in FIGM, t he sﬁap- |¢1s 1%;]5extend V\Atﬁﬁﬁ andb ast_the

out erespestiye 4p 59 fowgaigmgsth? 2pekpide,ofthginner SH?éleh dh8s
46 ofrefhitivd ﬁﬂs 91 Bfe déhfRUred Bibtesk 88 BYSed 6% ah @Q@éssuve

sl eeve 42 and the sn prn receilving cavities

wi t hagpagation If@m@pahQCquweBn the wRrer andilewer quﬂKé 12 14. The
cl ear e

choadERERidels birabsnddd o ofpabie MG Bl Spgppis s
t he gpayke fapediout apy obthegrateridsiused ty fortntbe sipper arichlower

recel%cpgéﬁqlaéé/ggéugs%d '@Qgﬁﬂ g@ backsi de 60 of the

nner-'s ve wi'th. [0047] The
Spacepbosdrt t Apsthébaspgect aaodlres:tmnopmprd/awg theidurabilitly vf the

ext end ,out rdsfromt 48 after havi edn, :
Ehr oSt naR S psdmaisDEs BY iberbna s les BN RGEAn o mto
the ltae hEp@i@rﬁﬂombwéhmmd@W thesp#iiRY 20%foa R0 péctile upper
therew t The s 3pa t oti 1S 50 oaé?ffwh snap

16 meACHRY 1oWg] dese 1y aBBreciated Prtasgrklled in the

through tﬁ&geémemf&crr@qeuy BogareawséerﬁmedThe spaced
apart tips 50 of each sShap-pin conprise a reslgectlve

lip SHO0AH] engdlf hrst ilivetraigeibyithe exploded viewrithe pallsj 0° in
The Hﬂé%cﬁohf’ﬁebbébsre%ot%fr% 088 B0Yareq bein ?Teelﬁgegﬁéck 14,

based on an excessive separatlon force app etmeen
t he Anddoursieevesiweinfersinggods 80'are usad lrstﬁ@pzqmen dedie12iy Ehe
al so t i
2 30 AR Pl e for 608k i on e
used size éfctherpatet 10pped itairdemdmsjsed as k@llhs ommemtual number

ai  ocd StPpart PREFE R 358 s tte Bbofd) Mo Sl atchhg rods
Thi s 805 meaycdseiplthe loavkrideck ndeorily,ng the esperdiecien 2f enilg,i ordn both
pal | dhe ygpetiand 19Rer HEise BOF ESteas BB Pusmtaes, bath e Sepsriand
12", 1dder dettks M28di4P IhcRidler shsdvati eginfrcihg o6 8K Thedssembled
the  allet10' is illustrated in FIG. 9.
[0050] The upper deck 12’ includes channels 92 between its top and
bottom surfaces 94°, 96’, as illustrated in FIG. 10. The upper surface of the
sleeved reinforcing rod 80’ is below the top surface 94’ of the upper deck
12’, and is above the bottom surface 96’ of the upper deck 12’. Each
channel 92’ extends from a side edge to an opposing side edge of the
upper deck 12'.
[0051] Similarly, the lower deck 14’ includes channels 102’ between
its top and bottom surfaces 104’, 106’, as illustrated in FIG. 11. The upper
surface of the sleeved reinforcing rod 80’ is below the top surface 104’ of
10



art, the sleeved reinforcing rods 80" are insert

nol ded. [0049] As best illustrated by the expl oded
wo2@e/121823 he pallet 10" in FIG 8, four sl eeveRlCT/US2008/058664

reinforcing rods 80" are used in the | ower deck 14',

and four sleeved reinforcing rods 80" are used in the

upper deck 12'. The actual nunber of sl eeved

r ei nftivs iweg deckl$4'88hd v éﬂovvaahey bogradiface 006’'tdi¢hesioder deck

of the,pallet 10 tendedu as wel |l as
Che. dak bBrchcanel 202 sl frogn 6 site Sl 5 2pipprosE side
not e@dgl @y the |bhgr§é@<e1/zad rei nforcing rods 80* rmy be

in the | ower 1 n the upper deg

A
onl y,[08521 boT'he H'H%tratsgggamﬁ{p 02, A2 are lpgsm%qd so that they
' '2' USafré 8h wor%tﬁm 8FtheX®pPort BRCKP RS, 1&9'0' 1frgéwnté’r%§on

1 4" include sleeved reinforcing rods

asserh!ncésu 18al may beqvidersthan thesethar suprort binaks 18’ sp s dhe two
Th 0;
€ ?@ﬁ%r&ﬁg ;dd%céd" gﬁﬁgcdggﬁﬁag 52 ﬁ tHS'i:?ﬁ@P gb&én of the

top a om s aces ust
FI G upper denk 12)ped theitwasleevsd nefrdorsingaodsl 80°einie channgls

r Od 892 fnsthg% r?t\é’r ?I’%OI‘I%? UIBW@F& e %n telggh #E %ﬁhg&?&d‘by a

and he bo om SUFTace
dec k sljﬁport Ekockl yetmmrrebwse strengthk bal thef upper and ilokeraldgks.t o

S i PRRETt A iR Sulhor BRckPRE) 18 Ge i g S8

bet weinsizys t ORefeRthdomdw ENFIBIrRaa eieel8d reinfobéing raas8o’
illustrated in FlG

. . 11T upper surface of t
sl eeVORPMIERHA 6‘?'8*%3“9 5 %Jéﬁ‘%VEBH&PGW"Br%'dﬁéﬁdi@ syrfaces
104’ tRérebeweeneandlasleeld 84’ éidloding tHeide sifadesior @48
surface 106" of the | ower deck 14 Each channel 102’

ext enBBfarsiBy e s R epdrel e raIROBHIBMHER Freexersse. Jihe
the lspRed ‘F'&ﬁf&r& rod W?ng?ﬂail\}é MolERERb&NEEN HeSsleeve

92', 102" are t1one hey are on top or
bot t & endtheeremegtromBacks 18', 18a'. The center

supp oto sh OCkSTﬁPemngch?#; d"ﬂnij?srmtaaé‘l'af Fn%?ad%h@f(?m?le and the

suppo t blocks eeved rein
r ods siiivei84’ ishrnaddafplastic, 8'exampleh el heemetal npayrctqmmlsefsteel.

F oas el iter Wpes b hAY g LERL Ak Palleall b Bentgreing
t he Irodv82’ miay korhftise aon-asetal matedalp psucheas feinfarced fipenglass,

bl oc et still provide strength to the upper and
I ovve:}O'y ﬁe.

[0055] As the pallet 10’ is flexed or as the metal contracts, relative
movement is needed between the reinforcing rod 82’ and the plastic sleeve
84'. Consequently, the reinforcing rod 82’ is simply not coated in plastic.
Otherwise, the local plastic around the reinforcing rod 82’ can be over
stressed, resulting in cracks.
[0056] The illustrated reinforcing rod 82’ has a rectangular shape,
and is hollow so that an opening extends between the opposing ends
thereof. In one embodiment, the sleeve 84’ is extruded over the reinforcing
rod 82’ to form the sleeved reinforcing rod 80°. The shape of the
reinforcing rod 82' may vary, and may even be filled in other embodiments.
To assist with the relative movement between the reinforcing rod 82’ and
11



Al ternatively, all of the support blocks 18, 18a' are
the sane size. [0053] Referring nowto FIG 12, a

WG @enzad2y ei nforcing rod 80" conprises a rei nfRECTUSP08/058664
rod 82' having opposing ends and side surfaces
t her ebet ween, and a sl eeve 84' enclosing the side
surfaces of the reinforcing rod. The ends of the

r ei nfipeé eiceyge 844 tl&e?relrﬁbﬂn@mﬁﬁéij comprisy feyiae- contalnmg
rei nforci n% r od al lows rel ative novenent betweg

{ he. VGV CHROHTRIoP MR PRIGPETS RS e FPWn qobelon” T
" el nfiRéldetneaslididng: §o|v&ﬂaﬂ@c§ro€mwéhe (PvFE?@ﬁmoeoaww

t he sl eeve | asti c,

met a|(Pﬁwaeéﬂwn@ée%ﬁtiwlenemM9@¢( Fd?)her types of
met al gyduy be pRRfc Réilét‘?ﬁ édf@ efs y?fb%llﬁ Sg@f@ﬁﬂd’ﬁb fdd toa

82' nmmy conprise no materi a

r ei nfralietaftarithe palletissformed, asdathe easq POHE pris artpatents
pal ! e&lsc]ugse& it tBE%’éEQgrBDn@?.%&E?\ pﬁ'ﬁ etqﬁf?gé {I'f%ma?let to be molded

at1ve novenent e rei
rod gist, and theimeadul thetreuofasd:uagvmﬂsszlh shﬂmmﬂmehmqsleevad

& hor B iB8s BE At TyscB inta 5% R sl bBroRe 7Rl dfper and
r SSSgaweﬁ?clklblaZva aed ioealeﬁ?';oerrglasul ﬁ ioggSi n cracks.
E ect aHfiR%dr shiﬁ ?aéﬁﬁ 0 @e &/élgs""‘? rdpe Hﬂg BB'Eﬁ thagis slightly

ext entighdraharee rhélﬂng’ BBMS bﬂﬁe?ﬂﬁﬂtctubéd @@form'tﬁe Oﬁﬁer and
enbodi nent, the. s xt ruded over

r ei nflewes ﬁ’@f*ﬁd‘@ é'Z‘ f\é af'SF‘l’H t“P\%O'étIS!Q@\Fé'GfaF% Pfﬂ‘h@rsé?%@s 84’ will

rod %n.auwnﬁelﬁbﬁm\ootb thé‘PlaVsﬁd: Bff%(ijpﬁgr amllo%?er deBis 12’, 14’
vary, and q){lﬁeven led in other enbodi ments. To

assi S\t’h'lﬁ st W'W@@qut%mmmfﬁlﬂg\/@gﬁ 8ghigerein.
rei nfﬁafé?hé}ﬂ/ef &@%elhﬁg%n’ﬁ oft %Yene\/%déh’ is fhB%ame %s the melting

rei nforci ng rse | uori ne-containin
pol yneaint.of theopperanddewer deoks 1|ao|1y1hmt$ ceplingahacadteristios of

pol yioe FRieh R Pl HFmacTiraim AR in the it sytace of
and fthecleenas 84’ mrh#lyeneltlpg opbemr_hng E:Eilﬁje plaismﬁﬁﬂ the upper and
g R I T T AN
case tansst]he PAFter tmmppaahmmveﬂid&cmiwm4’rhatvb6been formed
ﬁgfge |ﬂ1u{t]1e s?eee(i/tedcl)'glnformng rocfsqéjd rtt(wet-?rem eng %a;lnse §O’ta?'e kt’fged to
enclose the ends of the reinforcing rods 82’. Alternatively, the ends of the
sleeved reinforcing rods 80’ may be closed as a result of being formed. If a
plastic pallet 10’ is to be recycled, , the ends of the sleeve 84’ are
punctured or the end caps 90’ are removed so that the reinforcing rod 82’
can be removed therefrom for use in another pallet.
[0060] The upper and lower decks 12’, 14’ include additional holes
71, 73’ for exposing the sleeved reinforcing rods 80°’. This also allows the
sleeves 84’ to be punctured from the side to help in removing the
reinforcing rods 82’ therefrom.
[0061] The illustrated pallet 10’ further includes friction plugs 110’ to
prevent a load from sliding over the top surface 94’ of the upper deck 12’
12



first, and then add the reinforcing rods. In sharp
contrast, the sleeved reinforcing rods 80" are

W0 a®eneseB i nto the pallet nold before the uppePCENS2008/058664
| ower decks 12', 14' are forned therein. [0058 ] The
plastic of the sleeve 84" has a nmelting point that is
slightly higher than the nelting point of the plastic

used Tise frmt’ on bhgs upoeareambrledwarrouda @bﬁeé;i’ondgﬁb‘bpenﬁ@sﬁn the
s 84" wl

resul t, t e rf t he
pa?tjl %ﬂﬂey ﬁ ﬁ%p‘t‘@ﬁﬂeh?ﬁ %&eﬂsgerrﬂ?‘?t he upper and
| over [6legdss 12'Anofiver avPedtes itddidd @ 4 Rt ﬁﬁﬁ'ﬁ%ﬂh@ta 9é||et 10°

therelnforc:ln rods _82' therein. Alternativel

el t | #ydssiihed BPOY%eRQieé"é\Qe"%to the flowechaghilusica ¥Q¢h'@ FIG. 13,
el Ui tAg nsthéd cOhphisks fidHA e §t@lﬂ (BWHZ@FQ&%IA& at Bibtk 122 a

but cooling characteristics lastic

dur i nRjuiRityaf steeyed ﬁ@jnfﬂr@ng rqd@s&ﬂ twith ﬁaqlh@egvﬁdsrﬁuéorcmg rod
f ’

son S SRR S NSt e

12 tberebatwemuandel sleevg 8 enclosing lthe side rsi.ldacﬁsng‘ theds

nave BHIToRg ol bt YRBSls ARGanBeiER e fogldy nd

t her ethe reiefuicingpsd 82", are used to enclose t he ends of

the sFOBRA” r oithe SNl firiee b8P ey BTG BagPale fholds for

Les ul me%pbﬁarﬁwwflm aecks 17, ':54’|Qit &iddkcl Zﬂahh@boélﬁonmg tHeo
ere e sl eeve

Pt IRSHPOPINOrEINg 1605 8B AN §tF TesPeCivg AiRpke 2 Bock 426+ ke

rei nf qipeir Afid éwkr&iecks a2’, A8’ |h§lﬁah‘1§dhélhﬁ=!s9fe&m first ariéSgecond
in another pallet. [0 066 he upper and | ower decks

15 *oiing membats 40147 ash Sarmies B Biock 1287 3The igper sieeves of the
eXpOSéé&H& Wil FRAACErS AN B Sdshibned 4t Biftk 13D bAretbRfhg the

all ows the’ sl eéves be punctured fromthe sid

t o hedytes siee\@mfutm@f rlshplmr@g ressrs 40 rtowiefipe the support blocks
t her efg.0 lnb Etgs 1

i ncl u‘!j%éﬁa Baﬁﬁé]ﬁh%Pﬁ%éH%B&?#&%rkgaezﬁﬁ 4a l?la%b'\‘é;ﬂﬁ%nds at
sl i diBlgck482. t he top surface 94' of the upper deck

cor obgut ng Siaukindncelenn 3 out? SR 7 he inyapgon
g;’ilr Ie?ivl(lel Tomertashd admd 6Homeeskillddan g ant\hatnhg ithexbereafit of the

maki n 10, as .
desor Bt gy BreehAdH A ofFatY iscRtor anif toa dRsociated
i 11 usdra@irg. TRerefdre, ili3, understood that the invention is not to be limited
to the specific embodiments disclosed, and that modifications and
embodiments are intended to be included as readily appreciated by those

skilled in the art.
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the nethod conprises fromthe start (Block 120),
formng at Block 122 a plurality of sleeved
WO 200sfizised ng rods 80', with each sl eeved rei nfRCTUSP08/058664
rod conprising a reinforcing rod 82' having opposing
ends and side surfaces therebetween, and a sl eeve 84’
encl osing the side surfaces of the reinforcing rod.
There is relative novenent between the sleeve 84" and

the reinforcing rod 82 ] rther
conprises providing respec‘?ﬁgi @E@#ﬁw& pper and
| ower decks 124, Alﬂalle@boﬁ ﬂgih9124 and positioning the

sl eeved reinforcing rods I'n the respective decks
at Bl ock 126. ﬁhépﬂﬂﬁgﬁkand | ower decks 12', 14'

i ncluding thei é pfﬁﬁﬁf?f firdEj gfdlﬁgsheﬁMrssﬁw‘éPBI‘Bﬁé&'devHQrardly

nmenbers 40 or ne Bl ock 128. The inner

sl eeVom saidupperdenin gaghofinst jeining:member inzludingan outer sleeve;
posi ti oned at gﬁ . for receiving the outer

sl eeves of the first JOInIng menbers 40' to define the
support bl ocksa pRirality 8hseqood idiniggtnhembensdhatgndjecupwvardly
deck

.,14' . Th h . . . 4
Vany TBBPHA S or R SRt RY Sl iR 1ifdging 3R iner
i nverslégews; Wi || conme to the m'nd of one skilled in the
t h th f t of t t d
The for egoi ng AaseTtane: & saldiipef AR JES JRake gamg &
dr awigngslity bh efstirdihetiveeh Sop 88 botktdrA SuHbeds fhbﬁeof each
invention is not to be limted to the specif

enbodhABRR! £XiANSINGIEQR 2 sidRiedgmio ?ﬁ)ﬂﬁ’ﬁqs&& $ide) §d% gf said

enboQiyHRES ShdMPdédk ended to be included as readily
appremﬁgt e? det hose skilled in the art. THAT WVHICH | S

CLAIMED: 1. A p@lurehty ebsipeved feinforsinarpge in thedturality of
pl ur \fyg?g?(elgfeafchrs‘fée 'rB#nfB?cngg?ng fgﬂﬁ@g proj ect

down y ‘from sal upper rst j oining
menber i ncl udi ng ara trinfercing rochhaving oppesingdnds;and side

Gpvar dl vt r om SATES Ui RLRRAERREL Y (ooond oi ni ng
menber i ncl udi ng ara sleens enclosing the side surfaces of said reinforcing
rod, with there being relative movement between said sleeve
and said reinforcing rod; and
the inner sleeves of said plurality of second
joining members receiving the outer sleeves of said
plurality of first joining members to define a

plurality of support blocks joining said upper and lower decks.

2. The pallet according to claim 1, wherein the plurality of
channels is in both of said upper and lower decks.

3. The pallet according to claim 2, wherein said sleeved
reinforcing rods in said upper deck are orthogonal to said sleeved

reinforcing rods in said lower deck.
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sl eeve; at |east one of said upper and | ower decks

including a plurality of channels between top and
whoiosomssir f aces thereof, each channel extendi PQI/U82908/658664

si de edge to an opposing side edge of said

correspondi ng deck; a plurality of sleeved reinforcing

rods in the plurality of channels, each sl eeved

rei nforci ngdr od. gonpﬁé palley aacdrdingfgoud*ijmg, nméré”lr&lgil 0fisaid
opposi n nds_and si de surfaces therebetween and a

sl ee\ﬁéeeglﬁarslgfqﬁgngﬁ singaIehrespaadipg degk gre eq-RiBpRLARM,
rod, paralfel ideiealstheg rel ati ve novenent between said
sl eeve and said reinforcing rod; and the inner sleeves
of said plurality of second joining nenbers receiving

the outer sleewes ofnsghibt BGraingtty cfim™, Wherdi®i Ni N
menbers to define a plurali t?'/. of “support bl ocks

j oi niagghdeintereipg &ed isrhelipwssrthatarkapering extengdsbetween the
accordj-ng: [ rein the plurality of

chann p§9|lné%lp%h%'8tﬁhjr%?r$§§id upper and | ower decks. 3.

The pallet according to claim?2, wherein said sl eeved

Sai d ol ceved r& nf oty g BEEHRSH B SRk s
T:ne pmhﬂd prising;z:plupblitggoft?@&nsrims_e(;tedﬁauoethe opgh enﬂ%I seiaid
sl eev ei rcing.rods in said correspondi ng dec
are e‘g‘!'e['tar?gﬁ_%&ﬁad E%P"éﬁ"éq rng. one another. 5. The
pal |l et according to claim 1, wherein each reinforcing

rod is hollow so that an openi ext ends bet ween t he
opposi ng open §ﬂds 'P%P%'lﬂ?.ac%‘?rg%ﬂéoﬁ@'me% V‘E’@E‘%’Pdi ng to

cl ai ragen réindrE]ﬁ% r6®ARS h¥edtEngul dHapki ty of end caps
inserted into the open ends of said plurality of

sl eeved reinforcing rods.
8. The pallet according to claim 1, wherein

the at least one of said upper and lower decks including the plurality of
channels comprises a material having a first melting point; and wherein
each sleeve comprises a material having a second melting point higher
than the first melting point.

9. The pallet according to claim 1, wherein each
reinforcing rod comprises fluorine-containing polymers.

10.  The pallet according to claim 1, wherein said upper
deck includes a plurality of snap-pin openings, with each outer sleeve
projecting downwardly from said upper deck surrounding a respective
snap-pin opening; wherein each second joining member projecting
upwardly from said lower deck including a snap-pin receiving cavity
positioned therein; and further comprising a plurality of snap-pins inserted
into the plurality of snap-in openings in said upper deck, with each snap-pin
extending through the snap-pin receiving cavity for engaging a backside of
the inner sleeve associated therewith.
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7. The pallet according to claim1, wherein each

reinforcing rod has a rectangul ar shape. 8. The pall et
waewenziseyy to claim1l, wherein the at | east onECDUSHA8/058664

upper and | ower decks including the plurality of

channel s conprises a material having a first nelting

poi nt; and wherein each sl eeve conprises a materi al

havi ng a second nEIting poi nt hi gher than the first

mel ting point. The | let according to claiml,
wherei n each ré? nf obig ﬁ%lelt gecrdingte §@g'" 1% wherein each snap-

f1 uordimgoripfded! d'hédt Qpédé“@"icﬁtheﬂ&f f&?@\g@?ing@ srdpeSih GpBAing,

to claim1, wherein said uppe i nc

pl ur Andispaged aparbfips At @fpemcmfg enﬁnthweefa@n extengingdhisugh the
Proj epbj 'Bih Fé%\é’f‘g@%vﬁyffér%ﬂg%ginﬁ ﬁ%&ud@%'fhéhﬁhé%ggvé‘g

a respe tlve sn pl n” openrn ereln each secon

j oi niasgociateddhnergwithecti ng upwardly from said | ower

deck including a snap-pin receiving cavity positioned
therein; and further conprising a plurality of

snap- pi ns i nsef2.ed The paltehac@rdlngltb claimf1 1swhereimthe spaced

k h in. .
okt o AP PR R R iy ol B shag a8 Ry ing pavity
engagifteg havihg plissedithefetidoagh.nner sl eeve associ at ed

therewith.11. The pallet according to claim 10,
wherein each snappin conprises a head at one end

thereof for engagi MhepalRABCEIrBingRE Riaitfl 122RHerRR R paced
apart ti ps at an opposite end thereof faor extendin

¢ hr oapATtRe of Ragh Bhep-PECEE ANEISddaadiate dnsastien ierept shrough

backsjgle fnh‘@ &iling'caSiygeve associated therew th. 12,
The pa?l et CCO?dII 'ng towgl aim 11, wherein the spaced

apart tips resiliently extend outvvards fromthe

snap-pin recei ié.hg_rﬁgé’k%lﬁt QE&%mgqg lcfa¥n plgsglfxgrem Tf spaced

t her et hr ough. et according t
wher apartttips of pacle dnappintcompisecf reeae(ttlvsrilapferpeng@mg the

nap Tpckfpe Bl il and ReldEliaiebrii3gs b faon snar-
cl ai rpid are odndigaiea tbfbeeaipsaft based on a separatlon force applied
between said upper and lower decks.

156.  The pallet according to claim 1, wherein said upper
and lower decks, said plurality of first and second joining members, and
said sleeves comprise plastic.

16. A plastic pallet comprising:

an upper deck comprising plastic having a first melting point;

a plurality of first joining members that project downwardly
from said upper deck, each first joining member including an outer sleeve;

a lower deck comprising plastic having the first melting point;

a plurality of second joining members that project upwardly
from said lower deck, each second joining member including an inner
sleeve;
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apart tips of each snap-pin conprise a respective lip

for engagi ng the backside of the inner sleeve; and
wWobm@se21823 he respective |ips of each snappi n aP@I/US2008/058664

configured to break off based on a separation force

appl i ed between said upper and | ower decks. 15. The

pal l et according to claim1, wherein said upper and

| ower decks, safldagt dﬁe&iflstaw Wper Bha lovadrtiezRs Mfliding a
j oi ni d sa sl eeyes conpri se pl asti c.

L6 " Ritelly of Sharinelbeteep torm A bougm pfase Deieor

conpri sing pl agiplralitpst Seeded ﬂe‘irﬁbrcm%f fold§ ¢h fh@lﬁmrau@ of
plurality of first joining nmenbers that project

downGBRaNS!S feasth siegvgd pipiarcing éad CeraBRSING r st j oi ni ng
menber including a Féi‘ﬁfﬁfcuﬁnt%‘a“r%vwfb é@ﬁﬁfnﬁdéﬁé and side

conprising plasti c avi n first poi nt
plurality of seudaeeytbere guemeds t hat project

upver dly from sai d | gt dfokeng i AECaRtkEST N9

menber including an rnner s east one of said
upper and | owesaideekforcing radjiwith thenel beirg reﬂgtlvefmovement

channel s bet we nd . bottom surfaces .t her

larari Ty of - Shaueel PRSPl AR Ao b e g
of channels, eeomprding plastic aaviihg)acsleomd oeltiegrpointhigher than
reinforcing ro vin 0osing ends and side surfaces

t her ebet ween, &W&a 8@%58 hé%gsing t he side surfaces
of said reinf Oﬂ"@llﬁﬂerfsvébverf Bafﬂgﬁirﬁllt?@faécdrﬁi jeiningemembers
novenent bet ween sai d sl eeve an aid reinforcing rod,

sai d rereiving the,oper sleaves#fs8id ¢ having a second nel ting
PO Nipyitagt) @F ﬁFs'FPJhuhé‘ﬁmefnhtSe?& tdTGefie W plRPAIRY of stpPotibfocks

|nner sl eeves of salfd plurality of second joi ning
menbdeiningseis wpney anﬁéow.@n@ckgl eeves of said plurality
of first joining nenbers to define a plurality of
support bl ocks joining said upper and | ower decks.

17.  The plastic pallet according to claim 16, wherein the

plurality of channels is in both of said upper and lower decks.

18.  The plastic pallet according to claim 17, wherein said
sleeved reinforcing rods in said upper deck are orthogonal to said sleeved
reinforcing rods in said lower deck.

19.  The pallet according to claim 16, wherein each
reinforcing rod is hollow so that an opening extends between the opposing
open ends thereof.

20. The plastic pallet according to claim 19, further
comprising a plurality of end caps inserted into the open ends of said
plurality of sleeved reinforcing rods.

21.  The plastic pallet according to claim 16, wherein each
reinforcing rod has a rectangular shape.
17



17. The plastic pallet according to claim16, wherein

the plurality of channels is in both of said upper and
wo omen2idexks. 18. The pl astic pall et accordi ngP@DUSL088/088664

17, wherein said sleeved reinforcing rods in said

upper deck are orthogonal to said sleeved reinforcing

rods in said | ower deck. 19. The pallet according to

claim 16, wherein each reinforcing rod is hollow so

t hat an openi ng_extends bet n the opposjn pen ends

thereof . 20, TRE pl 1% PlastePAIE! accafdingith /a 16 wheeinsach

furt hemfsreing rod bﬁnﬁpﬁséﬁ flicRinkicongd nnﬁ@ﬁo?ﬁ@s.l nserted

into the opén ends of said plurality of sleeved

reinforcing rods. 2 1. The plastic pallet according to

claim 16, wherggn eﬁﬁ@ﬁajﬁgfl@{aélfe?he&rﬂiﬂ 19 2RirA 16, whereln said

rectangul ar shape. 2 astic pal Fet according t
cl ai rapper daﬂ@neluﬁe%aﬂlural@tmf 8nap-piy aredingsnyith each outer

fl
acoor i Sys tSieBhtl BGyRRaciRt <aid yoblef dBbeSH g &1
i ncl udspedivesnappin gpaning; wergin eacip secanglgpining membdeh

B WM SO A o

wher ejavite po:titmmdommqumlamdrfgrthmrdmmprqsm @plurality ofsrapeins
from.sai receivin

ot ti5Sastad i6t6he BRIy B oo BR Sald HpPREHEE Hith each

pl ur Gﬂdab}pnﬁ’fext%ﬁdllﬂg ﬂhr@&gh m'ieesﬁaf;ﬁpm méceiving c@htsyrfd ehgagiig a
snap-in openings In sad deck, with each

snap- %055'9%0& 'H@e"t%?%’@gqﬁspﬁ'éteéjrfﬁﬁremm recei vi ng

cavity for engaging a backside of the inner sleeve

associ ated therewith. 24. The plastic pallet according
to cI ai m 23, wRér ei hheplastic paljet BP‘PP"@@Sﬁ@ Ckaég 23, whateimeach

0ne BRI EGApusey o REARSL S End BRFechth GRRAINE sikihin

space ps at an opposite en
ext erapengig. Bnd spacachapashiins- aiam onposite end theseofifor extending

?ﬂg?gh@‘lﬁﬂ ag%g@ ﬂz\ rgf:ecﬁ/ Pg calitffor éhg?%g? ?2)%8@%% ?)fjthe inner

an upgleave associated therewith.

25. A method for making a pallet comprising an upper
deck; a plurality of first joining members that project downwardly from the
upper deck, each first joining member including an outer sleeve; a lower
deck; a plurality of second joining members that project upwardly from the
lower deck, each second joining member including an inner sleeve; at least
one of the upper and lower decks including a plurality of channels between
top and bottom surfaces thereof, the method comprising:

forming a plurality of sleeved reinforcing rods, each sleeved
reinforcing rod comprising a reinforcing rod having opposing ends and side
surfaces therebetween, and a sleeve enclosing the side surfaces of the
reinforcing rod, with there being relative movement between the sleeve and
the reinforcing rod;

providing respective molds for the upper and lower decks;
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deck; a plurality of first joining nmenbers that
proj ect downwardly fromthe upper deck, each first
wo iofizig23renber i ncl udi ng an outer sleeve; a | BPUEDS2008/058664
deck; a plurality of second joining nenbers that
project upwardly fromthe | ower deck, each second
joining nmenber including an inner sleeve; at |east one

of the upper a&é.ﬂ.mtrféqshk@lwyrwlsleéve@ran@kmﬂddtsyn af least

channel s between top bott{ om surfaces thereof, the
ot hWe SR g rmoldB GPRERPTINg trth o |past ong RS and lower
rei nfdébmmoﬁr@ﬁe pharality o eRuekig;ei nforcing rod

conprising a reinforcing rod havi n osi ng ends and

si de surfaces fonmingdbeweper anthigwer gﬁ@@\)@déﬂ'@%@'h@st)ﬁ@we
si de fﬁéird‘nﬂ%%ﬁoﬁé{o‘inﬂﬁ% ﬁ%nﬂﬁe‘? Cérﬂg rod, with there being

relative novenen ween t e sl eeve and the
rei nforcing roposifoning therignercdeayes iof thenplueadityf afiseconrd joining

o1 Covadnpers¥EeeE R0 BRYPIol (8 s of e Rinipo

nol dsmembers&pdaﬁmmg pluwralith ef stpgoettsocksrjeiningtbe upper and lower
| ower ECk including the plurality of channels;

formdr?{j he upper and | ower decks incl uding t hei r
respective first and second joi ning nenbers; and

posi tioni ng the i nner sl ves of .t he pl.ur it of
second j oi ni ngZfenmEi&me raéeewnqu V@‘{erg'f‘é'é‘?/es
of t fmrahtyro%hé.ynéﬁ |sf|h béih dfahe UBﬂer@ﬂh@Wér a@ckd%l tA8t the
Iuraltéuof support bl oc sdjaomlngt e up

and
P owePleraliy 9 SBEVER rRInREE & c%%pe$m@n%'nch031 af ths upper and

wher ghReft Mgal ity of channels is in both of the
upper aﬁd&%gwér decks so that the plurality of sleeved

reinforcing rods are positioned in both of the upper

and | ower deck,#ol ﬁéthoﬁ% rellﬂfgj A5irPs4li \)g%r&ﬂ the

claim 26, wheréint eeve orcing ro
upperslesyel reinforcing In@@)aalnahe uppertdeck lage odbiogariahfotheistegved

ol ai HEoreR T €k ek orci ng rod | holow so
that an openi ng extends between the opposing
28. The method according to claim 25, wherein each
reinforcing rod is hollow so that an opening extends between the opposing
open ends thereof; and further comprising inserting a plurality of end caps
into the open ends of the plurality of sleeved reinforcing rods.

29. The method according to claim 25, wherein forming
each sleeved reinforcing rod comprises extruding the sleeve over the

reinforcing rod.

30. The method according to claim 25, wherein the at least
one of the upper and lower decks including the plurality of channels
comprises a material having a first melting point; and wherein each sleeve
comprises a material having a second melting point higher than the first
melting point.
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open ends thereof; and further conprising inserting a

plurality of end caps into the open ends of the
wptasariseyy of sleeved reinforcing rods. 29. ThRECTESI0081058664

according to claim25, wherein form ng each sl eeved

reinforcing rod conprises extruding the sleeve over

the reinforcing rod. 30. The nmethod according to claim

25, wherein the at Ieast one of the upper and | ower

decks includin the of .channel s ri ses
material havi n§1a f| %?J%?C{ g?FQr?JBQﬁqq agvbﬂ rglrhea
each reirfﬁm'mgcrodnbmasesaﬂmtr\erao@tanlﬁng ipolyneers.econd

nel ting point higher than the first nelting point.3 1.
The nethod according to claim25, wherein each

rei nforcing rog@g2conphé fRghdd astordifRg EPAhM !Zﬁr\ﬂherem the upper
pol ymers 32. The nethod accaording to claim?2

wher edaskiindludas plugalityof snaPcria SPENIRgE AN whcnuter sleeve
shap- ﬂbﬁcﬁvﬁ?&b\ﬂﬂﬁardfv fré 9RE Dppistideiek %bﬁ@l‘.{ﬁdlﬁ Qir8§3dchide snap-

downwar dl rom t he ‘upper deck surroundi ng

r es peRib OPENIBaNRRIRINGRAANI SRFONiRNIBY Mesekar Peiecting upwardly
j oi ni ;o NERG/er BEAH faeud QN%J &meéfé.agggpw Ogaeggron@ack

i ncluding a snap-pin rec cavi
t her ethareurarmidffummefeqonmnsmgu inserting aplurality gf anag-pinalinto yhe

of s - i ' .p| U ' S = | i Nngs in
Che' iRty shabdh biknufasn3hé Lbod a8 it BaeP SRR,

t he semaqnhgwtmm@i therspappin teceiving cavijp forrengagipgakisackside of
of t} i nner. sl eeve ass ate therewith. 33. The

nmet ho Eeéwl;e&ﬂﬁeﬁaa?%°°éﬁ“8$§'?ez'8w Ither ein the upper and

| oner decks, the plurality of first and second j 0i ni ng
menbers, and the sleeves coppris ast |
35. '?he methodngccord%nt_s) to clalm 25, wherein the upper

and lower decks, the plurality of first and second joining members, and the
sleeves comprise plastic.
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