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THERMOPLASTI C PALLET FI ELD OF THE | NVENTI ON The i nst ant
invention is directed to a pallet nol dedljrom parti cul ar t her nopl astic

resins and nore particularly to a foamed thernoplastic resin nol ded
pallet. The particular thernoplastics enployed in the practice of this
invention will be described hereinafter. BACKGROUND OF THE | NVENTI ON

UNITED STATES PATENT APPLICATION

FOR
THERMOPLASTIC PALLET
FIELD OF THE INVENTION
The instant invention is directed to a pallet molded from particular
thermoplastic resins and more particularly to a foamed thermoplastic resin
molded pallet. The particular thermoplastics employed in the practice of this
invention will be described hereinafter.
BACKGROUND OF THE INVENTION
5 Wooden 48” x 40” pallets currently in use in the grocery
manufacturing industry have low durability, potential for damaging the
goods, and in most cases are heavier than a desired weight of 50 pounds or
less. Presently, in all cases, the pallet may not meet the structural load
requirements. |
10 Also, structural foam pallets in polyethyléne are high density
polyethylene (HDPE) and do not meet all the requirements of the grocery
manufacturing industry. The issue with structural foam pallets made with
commodity plastics such as HDPE is that the higher creep properties cause
the pallets to deflect under load during racking in a warehouse. Further,
15 because the modulus of commodity plastics is less than 265,000 ps.i, and in
order to get the structural strength through design, the walls of the pallet
need to be thickened and weights thereof have been significantly higher than
the desired less than 50 pounds for pallets. Some designs have incorporated

profile extruded rods or metal rod reinforcement to overcome this. These
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prof i | eSexigeneradly;s 8 x 41 x 48 dong wpadenstads imahorizontalenodeevithitbe 4These
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stringers are nailed on top of the 2 x 4” in a direction opposite or transverse
to the direction of the 2" x 4”. |
Block pallets are made up of blocks placed between the top and bottom
10 planar plates which plates may be solid or which may contain opening or
holes therein. These pallets may not have sufficient resistance to the bending
particularly along the 48" direction. In other words, they lack stiffness and
can deflect under temperature and load. Block pallets generally have four
openings, 2 in each side, so as to provide four-way entry for the forks of a
15 fork-lifter on any side of the pallet. Resistance to deflection is a critical
| requirement for pallets used in drive through situations, i.e. when the pallet
with a load racked and the pallets are supported under the outer edge of the
pallet such that a fork-lifter after picking up the pallet and load can drive in
one continuous movement through and between the supports on the rack.
20 This saves time and is more efficient than picking up the pallet, backing up,
turning around etc. A rack is a tier of multi loaded pallets generally for five
- pallets and the distance between the supports of the rack are such that a pallet
can be supported between the supports generally in the 48” direction.
The specifications for pallets as established by the Grocery
25 Manufacturing Association requirements are that a pallet be exactly 48" x 40”;
have true 4-way entry; accommodate pallet jacks; have a smooth, non-skid,
top load bearing surfacé having at least 85% coverage and should be flat; a
bottom loading surface and have cut-outs for pallet jack wheels from four (4)

sides; rackable from 48” and 40” dimension; must be recyclable; desired
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for pallets as’establi'shed by the G ocery
US. 4,3,6,4&9 is directed to a plastic pallet with oblong channels in
which reinforcing rods are locked. The plastic disclosed is an expanded foam
plastic of polyolefins, particularly of high density and medium density
15  polyethylene and of polypropylene. _ o
US. 3,664,271 discloses a formed plastic pallet including a first deck
wall formed with a first deck and a plurability of integral female sockets and a
second deck formed with a second deck wall and plurability of integral male
plugs which are formed to be telescopically received in the respective female
20 sockets to support the deck walls in spaced apart relationship.  The plastic
disclosed may be any type of formable material such as polyethylene,
polypropylene or any of the ABS resins known in the trade (col, lines 69-71).
US. 3,610,173 discloses a plastic pallet formed of individual
thermoplastic top and bottom deck members. Again the plastic disclosed is
25 any suitable thermoplastic material such as high density polyethylene.
Foamed polyurethane may be employed to fill the substantial hollows in the
deck members. (col 2, lines 9-11 and lines 28-33). Foamed urethane

polyurethane is generally a cured or cross-linked plastic.
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polyolefins such as polyethyl'ené and polypropylene as well as ABS plastics
which are not capable of racking partiéularly under load and temperature
because they are not resistant to deﬂé_ction.

10 In addition and in today’s warehouses, pallets are required to be gpen
in the center, i.e., without a support under the center of the pallet to support
the pallet against deflection so as to accommodate drive through type
supports as discussed previously herein. That means that the supports on
which the pallet rests or sits must be open in the center such that fork-lifters

15 can drive between and through the supports. Therefore the. pallets must
resist sagging or deflection under load, temperature and time and be
sufficiently light weight. Pallets made of commodity plastics are not capable
of meeting such requirements.

SUMMARY OF THE INVENTION
In accordance with the present invention their is provided, a foamed

20 thermoplastic resin pallet comprised of a top load bearing section and a
bottom load bearing section and at least six blocks interdisposed
therebetween, said top load bearing deck consisting of a planar top and a
bottom side with the bottom side consisting of longitudinal and transverse
ribs protruding from the bottom side; said bottom load bearing sections

25 comprised of ramps, circumferentially defining a perimeter around four
openings and on which ramps the blocks are joined; said ramps lie in a plane

parallel to the top load beéring deck; and said openings in the bottom load
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foamed engineering thermoplastic welded pallet. .
According to preferred embodiments, the pallet of this invention meets
10  the requirements of the Grocery Manufacturing Association, and with foamed
thermoplastics, the pallets are lighter in weight.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an isometric view of the assembled foamed pallet;
Fig. 2 is an isometric view of the bottom load bearing section;
Fig. 3 is a partial isometric assembly view of the showing post and a
15 receptacle;
Fig. 4 is an isometric view of the post;
Fig. 5 is an isometric view of the underside of top load bearing deck;
and Fig. 6 is a partial isometric view of a receptacle.
DETAILED DESCRIPTION OF THE INVENTION _
With reference to the drawings, Fig. 1 shows the assembled foamed
20 pallet of this invention which comprises a top load bearing deck 2, support
posts 4, openings 6 for the insertion of forks of a fork-lifter, strips 8, weight
reduction holes 10 in the top deck, ramps 12, and chamfered edges 14. Fig. 2
shows the bottom load bearing section 16, chamfered edge 14, ribs 18, ramps
20 and support posts 4. In this drawing, support posts 4 are shown as
25 attached to ramps 20 of the bottom load bearing section 16. Opening 22 are
openings for accommodatiﬁg the wheels of pallet jacks. Fig. 5 which is an
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bearing section e S _
define the perimeter of the 4 openings. The blocks 4 interdisposed between

10 the top load bearing deck 2 and the bottom load bearing section 16 lie on and
are joined circumferentially to the ramps and to the bottom side of the top
load bearing deck 2. The bottom side of the top load bearing deck 2 comprises
a series of reinforcing ribs in a crisscross pattern protruding from the bottom
side of the top load bearing deck 2. |

15 The post 4 which join the top load bearing deck 2 and bottom load
bearing section may be formed during foam molding as part of either the top
load bearing deck 2 or the bottom load bearing section 16. The post or the
blocks 4 may also be formed separately a'xid"joined to the top and bottom. The
foamed thermoplastic resin pallet is assembled and the constituent parts are

20 joined to form the pallet by either sonic welding, chemically, solvent
adhesion, adhesives, or the like. However, sonic welding is the preferred
method of joining the parts to form the pallet of this invention.

In addition to further decrease the weight of the foamed pallet, the top
load bearing deck 2 may have weight reduction holes through the deck. This

25 also provides for drainage without significantly effecting its load bearing
capacity. The bottom Ioad bearmg section 6 may also have weight reduction
holes.

Also, the verti'cal' sides of the pallet, ie. the perpendicular sides
between the top load bearing deck 2 and the bottom load bearing section 16,
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In a further embodiment of this invention as shown in Fig. 1 and also

in Fig. 5, the top load bearing deck 2 has a foamed strip 8 of thermoplastic
resin circumferentially on all sides of the top load bearing deck 2 in addition
to having one foamed strip 8 in the center of the of the top deck 2 and,
10  preferably, at least two strips of foamed thermoplastic strips criss-crossing in
the center of the top load bearing deck 2 and which extend to and integrally
join the circumfarential foamed thermoplastic strips. The foamed
thermoplastic strips 8 and the ribs on the bottom side of the top load bearing
deck 2 are all formed in the molding process. They are not separate units or
15  sections subsequentially joined to form the top load bearing deck 2 . All
features of this top deck 2 are integrally molded as one unit during injection
molding.
The bottom load bearing section, as set forth previously, comprises
ramps which circumferentially define four (4) openings to accommodate the
20  wheels of a pallet jack and are referred to as pallet jack openings The blocks 4
sit on and may be molded as part of the ramps 20. In a further embodiment of
this invention the edges of the ramps are chamfered to avoid chipping or
breaking of the edges when the forks of a fork-lifter are inserted into the
openings in the vertical sections of the pallet. Also, for reinforcement and
25 weight reduction, the surface of the ramps are ribbed but the top of the ribs
are of a corrugated pattern instead of customary sharp or right angle edges.
The edges of customary ribs would be damaged by the forks of a fork-lifter.
The structurally foamed engineering thermoplastics employed in the

practice of this invention are the aromatic polycarbomates such as LEXAN®
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and their preparation are well known in the art and are disclosed in

numerous patents and technical articles.
The foaming of the above structural engineering thermoplastics is also
well known in the art and is disclosed in numerous patents and technical

articles. Specifically, a foaming or blowing agent is employed in admixture

~with the polymer composition which when injected into the mold is allowed

to expand in the mold during molding by release of the molding pressure and
expanding of the foaming agent. As the pressure is released through venting,
the thermoplastic resin foams as it fills the mold. The injection molding
process is preferably employed in molding the constituent parts for the
foamed pallet of this invention. |

The inside temperatures of a warehouse can reach as high as 110° F
and sometimes even higher. Pallets made out of higher commodity plastics
such as polyethylene, polypropylene ABS plastics cannot withstand such
conditions of temperature, time and load requirements necessary for meeting
the Grocery Manufacturer's Association specifications, particularly the
requirement of being resistant to deflection under load and temperature
when the pallets are racked and only supported at the outer edges of the
pallet. L |

In the practice of this invention, the pallet is molded of structural
foamed engineering thennoplasﬁcs. The pallet is preferably formed in at least

two sections, a top load bearing deck 2 and a bottom load bearing section
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The includes a plurality of ramps 20." A first set of ramps 20, preferably three,

10  are parallel and spaced apart and another set of ramps 20, preferably three,
| are also in parallel alignment to each other but are perpendicular to the first
set of ramps 20. The first and second set of ramps 20 intersect and are joined
at the respective intersections. The intersections are positioned at the
respective corners, and preferably when each set of ramps comprises three for

15 a total of six ramps, four intersections are positioned at the four corners, four
intersections are positioned midway between the corners, and one
intersection is positioned at the center for a total of nine intersections. The
pallet generally includes a respective first side, an opposed second side, a first
end and an opposed second end. The bottom section 16 includes a plurality

20 receptacles 28 with each receptacle 28 positioned at an intersection. The top
deck 2, as shown in Fig. 5, includes receptacles 28 which are matching and
opposing to the receptacles 28 of the bottom section 16. A plurality of
separate post 4, as shown in Fig. 4, are provided to interconnect opposing
receptacles 28.

25 The detail of a separate post 4 is illustrated in Fig. 4. Opposing ends of
each of the separate posts 4 includes connector means operably to provide for
gripping engagement with a respective receptacle 28 to fixedly secure the top
deck 2 and to bottom section 16. The connector means includes at least one

upright partition 30 having a horizontally aligned edge 32. The other portion
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hdille an upper or outermost portion having an inclined surface 38 for
mating with the leading edge 40 of a respective the partition 30. As the
separate posts 4 and separate receptacle 28 are moved into engagement as
10  illustrated in Fig. 2, the inclined surfaces 38 of a opposing protuberances 36
move apart as the .inclined surfaces 38 engage the leading edge 40 of a
partition 30. Due to the cantilever affect of the protuberances 36 being
mounted on the end of opposing members 34, the opposing members 34
move away from each other to accommodate the leading edge 40. Continued
15 movement of the opposing members 34 toward the aligned edge 32 results in
a rearward portion or trailing edge 42 of the protuberahce 36 engaging the
aligned edge 32 whereby the opposing members 34 spring back to or toward

their original position so as to grip the upright partition 30.
As illustrated in Fig. 5, the aligned edge 32 may be the form of a slot 42
20  in the partition 30 or in the form of a horizontally aligned ridgé 46 on the
partition 30. When a slot 42 is utilized, the trailing edge 42 of the
protuberance 36 engages the leading edge 40 of the slot 44 and the opposing
members 34 spring back to there original position as the trailing edge 42 of
the protuberance 36 moves over the aligned edge 32. When a ridge 46 is
25  utilized for engagement with the protuberance 36, the protuberances 36 move
apart to accommodate the ridge 46 and then spring toward each other as the
trailing edge 42 of the protuberances 46. extend over the aligned edge 32 of the
ridge. As also illustrated in Fig. 5, a stop in the form of a wall 48 is provided
for limiting relative movement of the upright partition 30 and the opposing



5 isometric viewof Fig. 1. .. '. In a further enbodinment of this

i nvention as shown in Fi g. 1 and al so in Fig. 5, the top | oad bearing
deck 2 has wobweareal strip 8 of therm)pl astic resin cir @OmEsIenssonl | y
on all sides of the top |load bearing degk 2 in addition to having dne

foamed strip 8 in the center of the of the top deck 2 and, 10 preferably,
at least two strips of foaned therm)pl astic strlps crisscrossing in

e egral |y membeis 43D aEthe PrRiPSB8 of eRbthn e YEABR SR el Sages s,
The foarred %aﬁ fﬁ%@%@?ﬁfn‘i ié?l 8 and the ribs on the bottom side of
a e

the top |lo aring eck are all forned in the nolding process.
They are not semnﬂh@trat@uhagrﬁ 1ﬁe réceptdciin28 fdhede i dpPdsing MdifiBers0 form
the top | oad bearing deck 2 : features of this top deck 2 are

i ntegral | ySMndéheagalbﬁé winich adarhofdg connected ¢o the ﬂOOnﬁDdertyme receptacle

The bot b t t forth |y

s it oRBc ARHEE WA S farR b tdoket Fas Ao GRAg & pobb 4 LG RS Ae ¢ he

20 wheel Th
eel sy p&t%ﬁﬂ%dé ! n’% i’ioﬁﬁ@ Jehich re‘?c‘{’el{d)lﬁéta@ﬁl? Ac%sd ﬁ%se%?ﬁﬂengs €

bl ocks 4 part o

further err?agtl 4eTHe @iterior wauh54; of E!Y@Q‘épdi’ﬂtet teldﬂetﬁniénsid}fbd 8026 te'fR
chanfered to avoid chipping or breaki ng&of t he edges when the forks of

a fork- I|fuﬁerlarmﬂmteewaﬂr&bfttherecepta@@ |ngs in the vertical sections
for reinpforcenent

Surface of the AsiusREd B T arceRiRtiro 2 ore miElRDy Providsdaitdheq
The oaabe Reiskidhd ShE Ratls OF HPRIo! o8 WALS cobh At BB e WE TR, 11 r
The struct geék 2yah@alRdbstesinSetiond 16 s riade ahtdwgh eHp! padateNpbits 4.
Preferably, the separate corner posts 4 are made of a non-foamed material.
The separate posts 4 are preferably constructed of a non-foamed wear
resistant material such as molded thermoplastic to resist the wear due to
15 impact from fork lifts which are used to transport pallets. The connection
provided by the separate corner post 4 may be the only connection provided
between the top deck 2 and the bottom section 16 so that the previously
mentioned welding techniques are not necessarily needed for attachment of
the attached posts 4. The separate corner posts 4 are preferably made from a
20 tough engineering thermoplastic resin since considerable force may have to
be applied to make the snap fit connection. A quick blow with a sledge
hammer is may be needed to effect the snap fit.
A preferred resin, for the separate post 4, which, based on the total
weight of the composition, consist essentially of (a) from 10 to 60 weight
25 percent of a polyester resin; (b) from 10 to 60 weight percent of an aromatic
polycarbonate resin; and (c) about 5 to about 50 percent impact modifier
additive. A preferred polyester blend is a poly(ethylene terephthalate),
polycarbonate impact modified blend such as XENOY® resin which is
manufactured by General Electric Company



practice of this invention are the aromatic pol ycarbornates such as LEXAN --
WO 99/ 62779 _ PCT/ US99/°09593
- 8- wieRlgksApbonat e, pol yphenyl ene ether such as PPO rgsinkoomnos

pol yphenyl ene et her/ hi gh inpact_pplystyrene resin blen sllgsugch9 3?'5 NORYL
resin; acrylonitrile-butadi ene-styrene resin blends with aromatic

pol ycar bonat e such as CYCOLOY resins; polybytyl ene terephthal ate (PBT)

resins such as_ 5 VALOX resins; blends of FE.ET wi t h ot her_ pol Mer S such as
XENOY resins; Typicahpolysstertesins dngludgrpoly(e -l@aettyrqp&rtbaalte)&{ BETHi c
Company. Al $0_i.n e ar I S uch I rs wt.\h,other

pol yners. alﬁm%ly&({'—gmg)gg{}% tﬁ'&ﬁﬂ?ﬁ‘r@‘ﬁlgésj’ (%m R‘?‘&&tﬁ%@ﬁam%ﬂ“ﬁ?t@ wel |
known in pdpgngs t hesScl tharida PERHOU at hni cal
articl es.(lo I ?Bﬂr(%gl%%mr% Ii\lof thge)'ab(g\'/e st)r'ug?ﬁr aﬁmelzgl elél?flg

t her nopl atrepisthakate) ((BPT"), anduatikturesthereof. {The prefersedi polyedtesahatesidl i n
numer Qus p}; ts and techni cal articles. Specifically, a foam ng or

bl owi a ‘i's enployed-in adm xture wi th the pol yner conposition

dur i ng' mol di ngry Hisrehe Py CRbohasE (HmPHES, an, aroifae BefearBohals. ™ ¢

Preferred polycarbonat’es are high molecular weight aromatic carbonate

polymers having an intrinsic viscosity, as determined in chloroform at 25¢ C.
of from about 0.3 to about 1.5 dl/gm, preferably from about 0.45 to about 1.0
10 dl/gm. These polycarbonates may be branched or unbranched and generally
will have a weight average molecular weight of from about 10,000 to about
200,000, preferably from about 20,000 to about 100,000 as measured by gel
permeation chromatography.
The impact modifier is preferably an acrylic or methacrylic grafted
15 polymer of a conjugated diene or an acrylate elastomer, alone or co-
polymerized witha vinyl aromatic compound. _
Although the invention has been described by reference to particular
illustrative embodiments thereof, many variations and modifications of this
invention may become apparent to those skilled in the art without departing
20 from the spirit and scope of this invention as set forth in the appended claims

hereto.



15 “expanding of the f Ellmﬂ Mlﬁ"the pressure is rel eased through
venti ng, " .the ther oans as it fills the nold. The

i nj ecti on rwOAPELy79 process i"s pre erably enpl oyed i n nolpgitngsod/beso3
constituent parts for the foamed pgjlet of this invention.

The inside tenperatures of a warehouse can reach as high as 110 F 20 and
soneti nes even higher. Pallets nade out of higher commobdity plastics

ondi 11 one. B Thagemhed adrmaiis i oo palleice é%éwﬁﬁ?@é‘m%t ca ey i‘ﬂ%get' i ng
t
Feaui r orent of%é?%gﬁrﬁéﬁ SoB8fis st ABREkisk i SO mhRRklene Bt At 2

when the pal | ek héih?pa{cﬁ sonly supported at the outer edges of the
pal | et. % E P&Etlce of this invention, the pallet is nol ded

of structur&l The fodmairﬂubmuqﬂm paitettdfelainpl antwhish the g¢opdbhdtbearsin, y
preferably forne | east two sections, a top.load bearing deck 2
and a bottom |6%€i< bé&r# fgamed; stgips, one strip \jp longiudingl and one strip is

PCT/ US99/ 09593 ansverse to said longitudinal strip which strips cross ch other in

-

substantially the center of the top load bearing deck and each strip extends
5 to and integrally joins the circumferential foamed thermoplastic resin
strips.

10. The foamed thermoplastic resin pallet of claim 1 in which the pallet is 48"
by 40” by at least 6” high.

11. The foamed thermoplastic resin pallet of claim 1 wherein the bottom load
bearing section includes at least a first set of parallel and spaced apart
ramps and a second set of parallel and spaced apart ramps, said second set
being joint to and perpendicular to said first set of ramps.

12. The foamed thermoplastic resin pallet of claim 16 wherein said first and
second set of ramps intersect and are joined at the respective intersections,
bottom section including a plurality of receptacles, each receptacle being
positioned at a respective intersection.

13. The foamed thermoplastic resin pallet of claim 12 wherein said top deck
includes a plurality of receptacles which match and are opposing to the
receptacles of the bottom section, a plurality of separate post interconnect
opposing receptacles.

14. The foamed thermoplastic resin pallet of claim 13 wherein opposing ends
of each post includes connector means for providing gripping
engagement with a respective repeptacle to fixedly secure the top deck to

| said bottom section.

15. The foamed thermopléstic resin pallet of claim 14 wherein said connector

means includes at least one upright partition having a horizontally aligned

This Sheet Has Been Repl
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with at | east six (6) support posts interdi sposed therebetween and

pref.erably . nine (9) such support posts 4. Wiile the parts may be

j oi ned by mwipres6sr3e nmet hods as stated previously, sonicpaghbostosbs one
techni que that may be utilized towol_g_gu_aehed.pesl—as—shovm in Fi-g.
1 to the upper deck 2. It is fast and si e an lets are
stronger where wel ded. Sonic wel di ng S ﬁl ighﬂgﬂ*mbout 15,000 to
20, 000 ki | ahert z. ~ The generally t deck -

i ncl udes t attb‘-bdé%ﬁdis and- " ‘'mating bottom sectlon 16. The bottom

Fanps 20. K #H é#ééﬁ%r?&@%%@f%%*ﬂ el 402%9%%??%*3&#%%@%&%5?' el *and
spaced apart pagda %Bﬁéiﬁrloﬁﬁtbéa}mﬁamﬁoan&raﬁfﬁéﬁbéﬂ t@finterdﬁgogé& al so
in parallel alignnment to each otfer but are perpendicular to t I rst

set of ranps théreb@tveedn, saitd- mlmbmdedicmmmgﬁfapiam&opMare

j oi ned at the respect g?l nteraect i Qns. nt er.sections are

posi ti oned abotteEn sid ewx,t@gi@@ tom side qensisting,q leﬂ’@ \AnchEANEvarse set  of
ranps gonpris re, 1.5 r nters ctions are
posi ti Oned ap%ti’héewg e rtgeat?& our su% ?aﬁéyo% l%%cg%gpgnﬁosﬁ; PBhed

m dway bet weg, a%ﬂ‘ﬂt‘.iﬁps Q:’il‘iu?df&rentlally' &é&hﬁg‘% 'p@ﬁm&epﬁféﬁﬁ&@ at the
center for a total of nine intersections’ The l et generally
i ncl udes a r eppningsvand onavhmhdmmmthqabhxksl aseqmmddssaid ramps lietina  end

and an opposed second end. The bottom section_16 includes a plurality 20
recept acl es PHng Pﬁr%lfiﬁor@@eﬁpdiqﬁgoﬁaﬁﬁglg ki andg aigh, opaningseis thg. The

b ohi ng_andboront Gt sdcfln ot bl e RERb Aol airuiing on 16
A plunglity Qfheelsof & gﬁﬂ!’ét?éék post 4, as shown in Fig. 4, are provided to
| nt erconnect opposin receptacles 28.

2. The foamed thermoplastic resin pallet of claim 1 comprised of at least

)

nine posts intei‘dispﬁsed between the top load bearing deck and bottom
" load bearing section. .

3. The foamed thermoplashc resin pallet of claim 1 in which the top load
bearing deck has a series of weight reduction holes through the top deck.

4. The foamed thermqplastxc resin pallet-of claim 1 in which the top load
bearing deck has longitudinal foamed thermoplastic resin strips and
transverse foame'd_' ;hermoplasfic resin strips circumferentially in the top
load . bearing deck secion and further has at least one foamed

5 thermoplastic resm etrip centrally crossing the.f_op load bearing deck and
extending to and. in_tégrally joining said circumfarential foamed strips, all
of said strips are an integral part of the upper deck.

5. The foamed thermoplastic resin pallet of claim 1 wherein the
thermoplastic resin is a foamed phenylene polymer composition.

6. The foamed tﬁermoplastic resin pallet of claim 1 wherein the
thermoplastic resin_is a polyalkyl terephthalate resin.

7. The foamed thermeplasﬁc resin pallet of claim 1 wherein the polyalkyl
terephthalate resin is a polybutylene terephthalate resin.

\
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25 . The detai Ilm EH I :ulilﬁlnt)st 4 is illustrated in Fig. 4. B
Opposi ng ends -of ol Sefadrate posts 4 includes connector means

oper ably t VRA¥637a% f or gri ppi ng engagenent with a resREIVUSHS/09593
receptacle 28 to fixedly secure the todS- deck 2 and to bottom secti on
16. The connector neans includes at |east one upright partition 30
having a horizontally aligned edge 32. The other portion. WO

99/ 62779 ; Sorge ; s : [ 09593
"To- e g 2 pair of ééct opposing members for gripping soid oFighedBdie. °2 0
and incl udes engaf said post axf said @etepraglo Tontprising fipright patition amd 8gid he
hori zontal |y aligned edge 32. . The erect opposing nmenbers 34 include
opposi n®, facethgr efsaiddpastesr said recpptacle) comprising daidigrect] opposinge Wi t h
a respective aligned edge 32. The 5 protuberances 36 which are positioned
at respectivemF"‘V 'nds of each opposi ng nmenber 34 are biased toward

each ot her qgT P ortion
havi ng an ilgb?lﬁ?lgédﬁs‘ﬁ?%ce %ag‘%r resin pbggéyﬁgla\%ﬂt t er%aﬁﬁlgbﬁgfé‘ggfo of a
respective t hmembers incdudSOppésingfacing, andardg!l ce_hleFmbaraﬂmaglddlazp&agg,t e

i I g. , t

receptacle 28 are npved into engagenent as ustrated in
i ncl i ned sur f Matswith arespeetisalignedrdgeuber ances 36

17. The foamed thermoplastic resin pallet of claim 17 wherein said

he

protuberances are positioned at respective free ends of each opposing
member and resiliently biased toward each other for gripping said
aligned edge. |

18. The foamed thermoplastic resin pallet of claim 14 wherein said post
comprises a non-foamed wear resistant thermoplastic material.

19. The foamed thermoplastic resin pallet of claim 18 wherein said
thermoplastic comprises a composition comprising (a) from 10 to 60
weight percent of a polyester resin; (c) from 10 to 60 weight percent of an
aromatic polycarbonate resin; and an about 5 to about 50 percent impact

5 modifier additive.
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nove apart as the inclined surfaces 38 engage the | eading edge 40 of a
partition 30. Due to the cantilever affect of the protuberances 36 being
nmount ed oiwg $s267d Of opposing nmenbers 34, the opposi ng nmenker/esishosss

nmove away from each other taccojmogatge 't he | eadi'ng edge 40. Continued 15
novenent of the opposing nenbers 34 toward the aligned edge 32 results’in
a rearward portion or trailing edge 42 of the protuberance 36 engagi ng the
al i gned edge 32 whereby the opposing nenbers 34 spring back to or toward
their original position so as to grip the upright partition 30. )

As illustrated in Fig. 5 the aligned edge 32 may be the formof a slot 42
20 in the partition 30 or in the formof a horizontally aligned ridge 46

on the partition 30. Wen a slot 42 is utilized, the trailing edge 42
of the pr ot uberance 36 engages the | eading edge 40 of the slot 44 and
t he opposi ng menbers 34 spring back to there original position as the
trailing edge 42 of t he protuberance 36 noves over the aligned edge
32. When a ridge 46 is 25 wutilized for engagenent- with the protuberance
36, the protuberances 36 nove aparz dRnodate the ridge 46 and

then spring toward each other as the
pr ot uberances 46 extend over the alig
illustrated in Fig. 5, a stop in thg
limting relative novenent 8I t he p

NYng edge 42 of the

oKX of the ridge. As al so
: 48 i s provided for
0 and the opposing

FI6G./
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PCT/ US99/ 09563 99/62779 -11-  per/Us99RBERREr S
34 so that the protuberances 36 engage tge respective aligned edges 32
and further novenent is |limted. As illustrate in Fig. 6, the
receptacle 28 includes the opposing nenbers 34 andgg he wal | 48 which
are both connected to the floor 50 of the rece C A28. An outer wall
52 forms a socket for accomobdating a post 4. ds of - t he post 4

i nclude the partitions 30 which extend | ater cnoss the separate

post 4. The exterior wall 54 of the separa s dinensioned so as to
fit interior to the outer wall 52 of { acl e 28. ’ As
illustrated in Fig. 2, recegtacles 28/a T _ rovided at the 10

i ntersections at the corners)yof the p conne®i on between
the top deck 2 and the/ottoms hr oughy t he separate
posts 4. Preferably, tRe sepay <3 e mage of a
non-foaned materi al . 4 ar ab const ruct ed
of a non-foaned wear i sta ¥al such ?g I t her nopl astic
to resist the wear du I npa mfork |if are used to
transport pallets. Th j on provi ded by arate corner post
4 may be the only conngCtion \provide bet ween deck 2 and the
bottom secti o 16 so t | menti O i ng techni ques
are not necesSa i1y nee fo t OE;I ed posts 4. The
separate corner Jposts re ef er de T'ro 20 tou enginggring

t her nopl astic resin %5 nsi derabl rce eto N

74\

D
14

N2
20



be applied to make the snap fit connection. A quick bl ow with a sl edge

hamer is nqi be pneeded to effect the snap fit. plrREsidsEsed
resin, for WY@ arat e post 4, mhic?, ased on the total wei ght of
t he conposition, consist essentiaﬁly of%(a) from10 to 60 weight 25

percent of a polyester resin; (b) from10 to 60 wei ght percent of an

aromatic pol ycarbonate resin; and (c) about 5 to about 50 percent

i mpact nodifier additive. A preferred polyester blend is a -
poly(ethyl ene terephthalate), . - polycarbonatg inpact nodified blend such
as XENOY resin which is manufactured by Gendral El ectric Conpany

WD 99/ 62779 _ . (9

PCT/ US99/ 09593 -12-

Typi cal pol yester res
and pol y(1, 4-butyl ene
("PEN'), poly(butyl eng
terepht hal ate) (" PPT"
mat eri al 5 is PBT.

5 | ftlude pol y(ethyl ene terephtW\aj at®) ("PET"),
arepht hal ate), ("PBR"), poly(et eng napht hanoat e)
1aphthanoate), ("HBN') and ropyl ene

and mi xtures t-heregk d pol yester

A
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The preferred pol ycarbonate conprises an aronmatic pol ycarbonate.
Preferred povgessiohat es are hi gh nol ecul ar wei ght aronmati ¢ Gar1aSYies93
polymers having an intrinsic viscosjty, gs determ ned in chloroform at

25[err] C of fromabout 0.3 to about 1.5 dl/gm preferably from ~
about 0.45 to about 1.0 10 dl/gm These pol ycarbonates may be branched or
unbranched and generally - wll have a weight average nol ecul ar wei ght
of from about 10,000 to about: 200, 000, prefegably from about 20, 000
to about 100, 000 as neasured by gel permeati on chronat ogr aphy.

The inpact nodifier is preferably an acrylic or nmethacrylic grafted 15

pol ymer of a conjugated diene or an acrylate el astoner, al one or co-

pol ymerized with a vinyl aromatic conpound. Al t hough the

i nventi on has been described by reference to particul ar illustrative
enbodi nents thereof, many variations and nodifications of this

i nvention may becone apparent to those skilled in the art w thout departing
20 fromthe spirit and scope of this invention as set forth in the
appended cl ai ns her et o.

FIG.4
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What is clained:
top | oad bearing_dec

i dential tdveQ Ek | oad beari ng EF g w&
t her ebet ween, sald top | oad beari ec

with said botton15|de havi ng Iongltudlna

1

A foaned thernoplastic resin pallet having a

k and a bottom | oad bearing section whi @arhisoseydes

th at | east six posts interdisposed
has a planar top and bottom side

and transverse reinforcing ribs

protruding from-the bottom side and are perpendicular to each other formng

a crisscross pattern on said bottom side;

sai d bottom | oad bearing section

conprised of ranps circunferentially defining a perineter around four

openi ngs and on which ranps the posts are
parallel to the top | oad bearing deck; sa
beari ng section are capabl e of accommodati

joined; said ranps lie as a pl ane
d openings in the bottom | oad
ng and receiving wheels of a

pallet jack; said foased thergoplastic resin is selected fromthe group
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et her/ hi gh 1rnpact pol ystyrene \ol ends,
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3. The, foaned thernopl asti-c resin pallet of .claim1l in which the top

| oad- bear i nwvolesie7imas ‘a series of .wer ght:-#¥dugtion hdl es t hr qieetiyddaodod P
deck. 4. . The foaned. thegmopl gstic resin pallet of claim1 in
whi ch the top | oad bearing deck has | ongitudinal. foanmed thernoplastic -
resin strips and transverse~foaned thernoplastic resin strips
circunferentially in the top | oad bearing deck sect i.on and further has at
| east one foamed thernopl d@sti«# resin strip cent I}j@lé Y- crossing the top-

| oad bearing deck and extending to and integrally oi ning said
circunferential foaned strips, all of said strips an integral part of
t he upper deck. " "AVMENDED SHEET

~
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t her
The
r esi
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ol e -
The; foanmed thernoplastic resin pallet of claim1l wherein (1o

mopl astic pn is a f%ﬁﬁg@@zﬁg%ﬁ, KN HEROST i on Mk
f oanmed thgﬁgl astic resin pa wn?ﬂibna umu% l??\Jf:f‘erel nthe tfr

N | INTERFAITYON AL APPEICAITON PUBLESHEPSUNDER THE PATENT: COOPRIATIGRMREATY (PCT)

t her
resi
t her
co

lncifinn Ls an adm xture of -pnl nhe

i gﬁggﬁg;g"éﬁ'&*&%ﬁéﬁ? bpht ;h;i Zilél ey.memﬁo-:n r&’»ﬁc';éoi'n“mm" e f (h)anwp (D 99/62779
[ |l et of claim el nyl ene er y
nor an adnixtre A5 kel P AEIPHGT FheiSioe A0 ibon

yl'’ene e

pol y
whi d
| ong
stri
bear
cirag
t her
at

ne. . 9. .  The AL asti all&at, of claimd j
Bt e N, e B e B el Gy o
i(22) thierationsl Filing Date: St I i P 30 April 199A804IOpe t 0 s®i d | ongi tudinal Strip iC
ps cross each other in substantially] the center of the top |oad

I%‘r’?‘)ﬁ% nd each strip extends to angyddegrally joins the
g e 1,1% f oamapghviyvosamRb a5t i C r@S[ N ST Wikirernational search repd-  The f oaned
nopl astic resin pallet of claim1 in which the pallet 1s 48" by 40" by

n H h .
e(%?kpp lcantbl&NERAL ELECTRIC COMPANY [US/US]; 1
River Road, Schenectady, NY 12345 (US).

(72) Inventors: BACCARO, Lorene, Erb; 89 Raymond Drive,
Dalton, MA 01226 (US). MACLEAN, Steven; 4 Oakbrier
Court, Penfield, NY 14526 (US). ZUBER, Peter, James; 36
Mountainview Drive, Pittsfield, MA 01201 (US).

(74) Agents: SNYDER, Bemard et al.; General Electric Company,
3135 Easton Turnpike W3C, Fairfield, CT 06431 (US).

(54) Title: THERMOPLASTIC PALLET

(57) Abstract

A foamed engineering thermoplastic resin pallet having a top load bearing deck (2) and a bottom load bearing section (16) and having
interdisposed therebetween at least 6 posts (4) and preferably 9 blocks. The bottom section consists of strips of foamed thermoplastic resin
and circumferentially define 4 openings (22) which openings accommodate the wheels of a pallet jack. The pallet consists of constituent
parts joined by preferably sonic welding. The engineering thermoplastic resin employed herein are high performance engineering polymers
such aromatic polycarbonates, polyphenylene ethers, alky~terephthalates, blends thereof and blends thereof with other polymers such as
high impact polystyrenes, acrylonitrile-butadiene-styrenes, and other polymers. :




ifﬁa'qﬁgopo'arred t her mopl astic resin pal éet of claim I whérein.the %S 90990%93
| oad bear Q8QTsEMA9 on i ncl udes at | east 1

apart ranps and a second set of parallel LIn(erEIJnﬂlICIMIm muml angalsgaced

second set being joined to and perpendicul ar *to‘atd Pirst set of ranps.
12. The foaned thernoplastic resin pallet of claim1l wherein said first
and seconWbdtls@laiMps ntersect and are joined at the respective

oLt o e " SABH @ Rcplat oot palat e miop o hemng Beck cact
AVENDED ShiridTa bottom load bearing section which is non ide p load bearing
deck with at least six posts interdisposed therebetween, said top load bearing
deck has a planar top and bottom side with said bottom side having longitudinal
and transverse reinforcing ribs protruding from the bottom side and are
perpendicular to each other forming a crisscross pattern on said bottom side;
said bottom load bearing section comprised of ramps circumferentially defining a
perimetar around four openings and on which ramps the posts are joined; sald
ramps lie as a plane parallel to the top load bearing deck; said openings in the
bottom load bearing section are capable of accommodating and receiving wheels
- of a pallet jack; said foamed tharmoplastic resin is selected from the group
consisting of aromatic polycarbonates, pglyphenylene ethers, polyphenylene
ether/high impact polystyrene blends, acrylonitrile-butadiene-styrenefaromatic
polycarbonate blends, polyalkylene terephthalate resins, polyalkylene
terephthalate blends with other polymers, and biends of the resins; said foamed
thermoplastic resin pallet is capable of racking and is resistant to deflection under
load of up to 2800 pounds under temperature and time.

2. The foamed thermoplastic resin pallet of claim 1 comprised of at
least nine posts interdisposed between the top load bearing deck and bottom
load bearing section.

3. The foamed thermoplastic resin paliet of claim 1 in which the top
load bearing deck has a series of weight reduction holes through the top-deck.

4, The foamed thermoplastic resin pallet of claim 1 in which the top
load bearing deck has longitudinal foamed thermoplastic resin strips and
transverse foamed thermoplastic resin strips circumferentially in the top load
bearing deck section and further has at least one foamed thermoplastic resin
strip centrally crossing the top load bearing deck and extending to and integrally

joining said circumferential foamed strips, all of sald sirips are an integral part of
the upper deck.
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1§&°§F?eoqooarred therrmpl astic resin pa of claim 12 wherein said

ec
i ncl udes @ETHT8BI ty of receptacles V\/n WBUMIH Lﬂllﬂll [i | ng to the
recept acl es of the bottom sect on apluralit I nt er connect
opposi ng recept acl es. The foanmed’ t her m)pl astic reS| n pal |l et of

cl ai m 13 wherei n opposi ng ends of each ost ans for
provi di Pﬁ g:l pPi ngkﬁ?gmdﬁhmqﬂ%ﬁl@g '\?gofglggglgé@ﬁ?%@f d|’ﬂ>fgdl y
secure the top dec ivmer composiion.The f oame

t her mopl athargop ﬁ'ﬁgpﬁg?%&?@??ﬂrﬁa V\hoéebr)él n salg connector neans

includes at |east one upright partition having a horlzontally al i gned edge

and a pair of erect_opposin nber.s {0 thedge, one of
sai d post or sid r'&'érfm#g R‘@?‘H’g‘r"&ﬁﬁaﬁ' ﬁ.‘g‘ﬁb?}ﬁ sai d other of

sa| d post 0 I e,gg;p,lt,gglﬁmygmrwfepmamedealnect opposi ng nenbers.
nmop

The astic resin pallet of claim15 wherein said
opp05|ng menbers i ncl ude opposi ng, facing, and adjacent protuberances

adapted to mateg w S ' ' i 1 whérein tliée f oaned
t her nopl asti c §e3| %ﬁ; &?ﬁhgﬁa&bé@'ﬁﬁ ?nnhtgglddalmpr‘(')vt uber ances are
posi ti 0“e%awalm%é}%ﬁhtﬁwatérreﬁndﬂdSpcb)‘bInyiehewPDbthﬁ!?

8. The foamed thermoplastic resin pallet of claim 5 wherein the
phenylene ether polymer composition is an admixture of polyphenylene ether

and high impact polystyrene.

9. . The foamed thermoplastic pallet of claim 4 in which the fop load
bearing deck has 2 foamed strips.' one strip is longitudinal and one strip is
transverse to said longitudinat strip which strips cross each other in substantially
the center of the top load bearing deck and each strip extends to and integrally
joins the circumnferential foamed thermoplastic resin strips.

10, The foamed thermoplastic resin pallet of claim 1 in which the pallet
is 48" by 40" by at least 6" high.

11.  The foamed thermaplastic resin palist of claim 1 wherein the
bottom load bearing section includes at least a first set of parallel and spaced
apart ramps and a second set of parallel and spaced apart ramps, said second
set being joined to and perpendicular to said first set of ramps.

12. The foamed thermoplastic resin paliet of claim 1 wherein said first
and second set of ramps intersect and are joined at the respective intersections,
bottom section including a plurality of receptacles, each receptacle being
positioned at a respective intersection. '
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aﬂﬁ %%9?9 &ntly biased toward each othgg for i gned edgeogewwa
The 08€@ &%erm)pl astic resin paﬁe \ig!ﬁ‘“'mﬁmm“n said post

corrprl ses a non-foaned wear resistant therm) Cu e ersi al* :

The foaned thernoplastic resin pallet of claim18 wherein said

t her mopl astic conpr

percent of a pdﬁyestl'gp%p a%olgéoélg%wﬁ%gﬂ{ﬂaﬁlgggf &amzlﬁggl}%rgﬁﬁéﬂ%p\el ght

ar omati ¢ fagl YRR bRurkiky of receptacbewhich thatchtand arsoRRoSIng 10 thep act
receptacles of the bottom section, a plurality of separate post interconnect

opposing receptacles.

14. The foamed thermoplastic resin paliet of claim 43 wherein opposing
ends of each post Includes connector means for providing gripping engagement
with a respective raceptacie to fixedly secure the top deck to said bottom section.

15. The foamed thermoplastic resin pallet of claim 14 wherein sald
connector means includes at least one upright partition having a horizontally
aligned edge and a pair of erect opposing members for gripping said aligned
edge, one of said post or said receptacle comprising upright partition and sald
other of said post or said receptacle comprising said srect opposing members.

16. The foamed thermopiastic resin pallet of claim 15 wherein said
opposing members include opposing, facing, and adjacent protuberances
adapted to mate with a respective aligned edge.

17. The foamed thermoplastic resin pallet of claim 16 wherein said
protuberances are positioned at respective free ends of each opposing member
and resiliently biased toward each other for gripping said aligned edge,

bt 18.  The foamed thermoplastic resin pallet of claim 14 wherein said post
comprises a non-foamed wear resistant thermoplastic material.

19. The foamed thermoplastic resin pallet of claim 18 wherein said
thermoplastic comprises a composition comprising (a) from 10 to 60 weight
percent of a polyester resin; (c) from 10 to 60 weight percent of an aromatic
polycarbonate resin; and about 5 to about 50 percent impact modifier additive.
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