1 TI TLEONE-WA¥ LI GHTWEI GHT PALLET Field of the Invention This invention
relates to inprovenents in pallets. Background of the Invention Pallets are
wi dely used in the transportation and storage of goods and are nopst
comaonly manufactured from wooden slats secured to the opposite sides WOME COPY
wooden spacers to create fork lift access openings. Woden pallets are
oft€n hired by the user, but because of their capital cost, they should be
returned for reuse. This additional transportation cost serves to
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one—way wooden pallets of low qualilty material are available, their cost is still relatively
prohibitive and the eanvironmental consequences of such use of wood is becoming
increasingly unpopular.

In the past, many attempts have been made to create 2 onc—way pallet of material
other than wood, and while the capital cost is.reduced by fabricating a pallet from folded
corrugated board blanks or from moulded waste paper pulp, such pallets have not thus far
been able to carf}' an adequate load or are not sufficiently less expensive than one—way
wooden pallets. _

A typical example of a pallet proposed to be manufactured from corrugated
paperboard is found in United States Patent 2,432,295 Donahue, which described a pallet
made from corrugaied board comprising spaced base and platform members each formed
from shcets of board between which clements of adhesively bonded corrugated board are
sandwiched with the corrugations on edge. The base and platform members are held in
spaced relation by spacer blocks which may be formed from tightly wound corrugated
board members on edge. The main shortcoming of this proposal is that the formation of
the base and platform members is labour intensive and therefore expcﬂsivc, and unless the
corrugated board elements are carcfully assembled and maintained on edge, the reinforcing
effectiveness of the corrugated board clements may be scriously compromised.

_ In our Australian Patent Application No. AU-A 11162/92 we described a pallet
formed from a multiplicily of intcrconnecicd shaped clements formed from tightly wound
_'_bﬁrmgalcd board, each clemcnt having a central shaped opening and having portions

* defining load—bearing beam members intersecting desired regions of support of the patlet



spaced rel ation by spacer bl ocks which may be formed fromtightly wound
corrugat ed board nmenbers on edge. The main shortcom ng of this proposal is
that the formati on of the base and platform nmenbers is |abour intensive and
t heref ore expensive, and unless the corrugated board el enents are careful ly
assenbl ed and mai ntai ned on edge, the reinforcing effectiveness of the
corrugated board el enents may be seriously conprom sed. In our Australian
Pat ent Application No. AU-A 11162/92 we destri bed a pallet formed froma
mul tiplicity vdfilei thisepationfuactieddsidanedcl @neniosd hHedrimrdpdrf@mahéghis| don¥vesdidn
corrugated b%ard, each el epent havinﬁﬁa central shaped openi ng and havi ng
portions def iffATIFPREAGFES Frgehaarastentibiods ing bBbeecinigigvaand feaipegiodmest of
support of tReepdld et 2 while this pallet functioned adequately in its

| oad bearing performance, its construction from separate shaped el enents
was found to be too | abour intebummanaotiinviation sndeObject cost ef fecti ve.
Sumiary of | nventj and.bject |t is an gbject of.the present invention to
provi de a one- vvayhlolﬂgaﬁtoq) %ﬁ? %b%lpfgé;fmvﬂi‘%qxdlns‘oéf)rf"é'df ¢ SUppsy t"%fﬁ‘é&‘&gf gallet

| oads and whivtticit Brabdeio@ippbi aticduatt loadfarEsAhichaafWe thal¥RGhe8 il B8 Mabdian
the prior art pallets. The invention therefore provides a pallet conprising

a pall et bodyMREYYHE2BRET ipRRethe sl asupAllsisti ng face and a |ower face, said
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load supporting face and a lower face, said pallet body being formed from corrugated
paperboard tightly wound in multiple thicknesses which are in intimate contact with each
other with the corrugations of the multiple thicknesses extending substantially
perpendicularly between said upper and lower faces, said tightly wound multiple
thicknesses of corrugated paperboard defining a multiplicity of load bearing beam
members and adjacent shaped openings in the pallet body, said beam members being
positioned to intersect those regions of the pallet body which.in use are engaged by the
forks of a fork lifting device during elevation of the pallet, said body being formed from
at least one length of single-face corrugated board subsfantial_ly continﬁous]y wound to
define said multiplicity of load bearing beam members and édjacexi_t shaped openings.

Preferably, said sha.pcd openings arc of limited transverse dimensions so as to
provide an upper load supporting face, said limited dimensions being such as to enable
a person taking care to stand on the upper load supporting face of the pallet.

By making the pallet from 2 single element of oorfuéatcd board, or a limited
number of elongate connected elements, the labour content involved in mariufacturing the
pallet is . significantly’ reduced since the only significant labour involved is in the -
positioning of formers for defining the shaped openings as the corrugated board is wound
to define the pallet. This enables the resultant pallet to carry a load, and to be stood upon,
without the necd for a covering cap or flat top member, as is rcquircd in the case of the
prior art pallet of AU—A—11162/92. ' . -

Thc clement(s) of corrugatcd board defining the pallet are tightly wound to define
the load bearing beams and the adjacent shaped openings with the adjacent clcments.:'of

corrugated board adhesively secured to each other to maintain the desired pallet



other with the corrugations of the nultiple thicknesses extending
substantially perpendicularly between said upper and | ower faces, said
tightly wound rnultiple thicknesses of corrugated paperboard defining a
multiplicity of | oad bearing beam nmenbers and adj acent shaped openings in

t he pallet body, said beam nenbers being positioned to intersect those
regions of the pallet body which in use are engaged by the forks of a fork
lifting device during elevation of the paléet, sai d body being fornmed from
‘at | east one length of single-face corrugaied board substantially

‘conti nuously %igp define said nultiplicity of |oad bearing beam nenbers

un
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limted transver &fa ghiRORIrBNScfPredSobR dFNRY ifl@nadh, URPBpcliR@TcstMiRRr  EdlGra)
face, said Iimted dinensions being such as to enable a person taking care

to stand on 4RE2(FHERVITHAPCBIREpArRIHEL PaBescdf sanpellydripagulaBypanindsng pdieof
pal l et from TRatol : sfieat r Lim t-ed n r_of.
el ongat e cor%ﬁxggtted %lghg‘%?m? %Sesﬁ{e{gour %gsrl()?ce*ﬁttg? H\?{)nlggleaao it Snﬁ?%%ﬁﬁrr ?zﬂb
the pall et idf tminganed irnguilay opatdngest shioncd5t ketherprycedingnpdii, aostll fuahetipair of -
involved is in tgfyposi}ionin of formers for defining the shaped openings
as the corr dFREHEC Hirney ar OPapAS) 2t 8P 0 dotthe Prsreiag pawn o @aH PE rupeas

resul tant ps’:i}i&rf‘gtulatr%paﬁ]{\ Va5 e cnrgﬂsrtntxgé HEnd %@diﬂpggflr,n:wltcﬁ]e : h&&?;ﬁﬁﬁg:

for a covering cap or ffat top e , as 1s fequireg S€ 0
prior art pafimltiglt Iavgrsofl aore@aed boakdefimng rtgesrallf square pgdpledy bbdredpallet

defi ni ng theangqlla‘lli%;, %;lgrahi qhgléﬁ% wound. t o gef ine the | oad .bearing beanms and
the adj acent’™SHADEE SRR JUAMRUIA PRngy 2k &2t P ent s of corrugated board
adhesi vel y secur adthbegteachs pés3ile tt fBBh Mok ckdie PRAINgSUn PRt | Rtrugated board

elements, it is preferred to provide access openings by separately formed feet which are
preferably made of wound corrugated board adhesively secured to the base of the pallet.
If desired, the fect may be waxed at the edges which contact the floor or otherwise
protected against moisture damage.

In another aspect, the invention provides a method of forming'a pallet comprising '
winding multiple layers of 2 narrow strip of single—face cérrugated board around formers
defining openings of limited transverse dimensions pesitioned so as to define a pallet
having an upper surface which is capable of silpporting a load and on which a person is
able to stand.

Brief Description of the Drawings

In order that the invention may be more readily understood, preferred embodiments
will now be described with reference to the accompanying drawings in which:

Figure 1 is a plan view of a pallet embodying the invention;

| Figure 2 is a side elevation of the pallet showing the pogitioning of the support feet’
of the pallet, and -
.Fig'ure 3 is an enlarged fragmentary plan' view showing thc manner in which the
_ oorfugatcd board is wound to definc the pallet configuration shown in Figure 1.
Referring to Figures 1 to 3 of the drawings, the pallet is formed from a continuous
. ;Iéng_'t_t_l.of single~face corrugated board wound in multiple laycrs to definc a continuous

_'SU‘-pp'orting element 51 defining a central square opening 52, which may altcrnativcly be



3 configuration. In a particularly preferred formof the invention, the
openi ngs conprise a central circular or square opening, a pair of opposed
general ly triangul ar openings, a pair of truncated triangul ar openi ngs
positioned at 90 to the triangular openings, a further pair of truncated
triangul ar openings at abort 45 to the preceding pair, a still further pair
of truncated triangul ar openings at about 90[err] to the precedi'ng pair,
two pairs of truncated triangular opening; at 45[err] to each opening of
the preceding pair, and a peripheral éleffent of nultiple |ayers of
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posi ti oned s¢f thgpalistde qqiéJ}dhpaqqaeq periphcra) cmmpémfmmg»mm degrugated
capabl e of qﬂ? perting a‘load and on which a person is able to stand. Brief
Description of the Drawings In order that the invention may be nore readily
under st ood, pref exumgembneam' iguration is presently preferred, it will be appreciated that

_other configurations may be adopted 1o achieve a similar result, providing a supporting
pallet which is zble 1o be stood upon and which will support the required loads without
the need for an enclosing cap, as is provided in the prior art pallet described in AU~A~
11162/92.
Formation of triangular and truncated triangular openings in the pallet is for the
purpose of generating a final pallet shape which is substantially square, and for providing
. cross beam memi)crs which are at an angle, in the present formatién, preferably 45°, to
the principal direction of support by the lifting forks between the feet described below.
These beam members provide the resistance to bending of lﬁe pallet when the pallet is
lifted by forks carrying a load. The arrangement of openings reduces the amount of
corrugatcd board used to form the pallet while ensuring ihal'thc resistance to bending of
the pallet will be satisfactorily met by the beam members.
Different beam/opcning configurations can be used to produce pallets of sufficient
strength. For example, the corrugated board strip may be wound to produce parallel beam
~ members separated by narrow rectangular openings, extending transverscly to the direction
of fork support. | - |
Thc pallcl is provided with lhrcc elongate generally rectangular feet 69, 70 and 71,
Whlch prcfcrabh comprisc wound smgl;—fac; corrugated board defining an open
"rcctangular loop of the confi gurauon shown in anurcs 1 and 3. If desired, the edges of
_thc fcct whzch arc 10 contact 2 support surface fnay be treated to prevent damage by
moxsturc Fot example, the edges may be dipped in w atcr—proot'n5 wax or mzy have thin

paruclc board laminated to their lowermost faces. The provision of scparate fect which
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wi |l now be described with reference to the acconpanying draw ngs in which:
Figure 1 is a plan view of a pallet enbodying the invention; Figure 2 is a
side elevation of the pallet showi ng the positioning of the support feet of
the pallet, and Figure 3 is an enlarged fragnentary plan view show ng the
manner in which the corrugated board is wound to define the pallet
configuration shown in Figure 1. Description of Preferred Enbodi nent
Referring to Figures 1 to 3 of the draw ng§ the pallet is forned froma

cont i nuous Ien h.of sing cor board wound ip multiple |ayers
to define a”&?ﬂ ‘?ﬁﬁ%§°‘§hﬁ§5’r$‘f’ﬁ@“’%’l é‘ﬁgr‘?% %5"1938@! I REFIETEbRCed @dﬁ%’f'@'“"
openi ng 52, gpkha6dkssTR tRE AN RTncY Bhe/pB@ision df s'icﬂk' nxﬁjthcacd@'@& bf e &%g&%@ board
general |t trlangular openi ngs 53, 54, a pair of opposéd truncate

triangul ar dpeahisdes U8 d@@\amagﬁ[Oér\\rc}ak@mng He stmcarrgmrmz;rtbpeﬁﬂmglsal@ 54, a

further pair of Jsar - ncated tr ul.ar nin 20,2 ed a
45[err] to the p'irhec Fﬁgccggﬁ?"gcgef’u?? hgemﬁ%ﬁ frpﬁf Eg? ay“sﬁ'é?‘g breﬁﬁ‘cgzlsed

triangul ar stpR0eipysla§8s dboatd &Qhetrarl]oaaafm&&naé;eaeﬁm@cwyrbe wgo:ftwsﬁﬁfe
opposed pairs_of larger truncated triangular openings 61, 62, 6 64 at 45

to each of Palletpfven é*mﬂhgs i 39920 t925%0of theapallef aﬁgmpaﬂe‘éaéfrfhﬁgén% forks,

ST and, 03, b SERELR, B B bl o8 i i BOURORRE

confi gur at i showms ipFemeat? gf pheclmmings, makinvizdsl tHeestegmgtle of abe galidiadnd reduces
flexing during liﬁihg by a fork lift. If desired, a cap similar to that shown in AU-A-
11162/92 may be used for cosmetic purposes, although the use of such a cap would
increase the production cost of the pallet.

The pallet according to this embodiment of the invention has 2 generally square
outer periphery defined by multiple layers of single—face corrugated bioard tightly wound
from a central starting position around a2 number of formers of different shapes to define
the openings visible in Figures 1 and 2. The continuous multi-layered element which

“defines the openings also defines Idad carrying elements which radiate in 2 generally
spiral manner from the central opening to the periphery referred to above.

The use of a single length of corrugated board wox'md_ into the configuration
described abové not 6nly reduces the'labour content of the product- but also increases its
structural integrity. It will be appreciated that while iti is. preferred to use a single length
of board, similar results can bé obtained by using limited numbers of relatively long strips
of board secured together or overlapped with each other.

Since the pallet described above are made entirely from corrugated board, it is
lightweight in construction (4 to 5 kg compared with 40 to 50 kg for wood), significantly
less cxpehsivc than one-way wooden pallets, and can be dispéscd of for'recycling after
it has bcén used. ‘Thc pallet has high cbmpres’éix)é strénoxh and is able to withstand loads
of the order of 1 to 6 tonnes in the configuration shown. The pallet flexes only minimally

“when lifted or whcn itis supported on an 1rrcgular surface and docs not present any nalls
or splmtcrs to thc uscr or to the goods supporlcd thercon. Furthermore, since it is light in
vmght it sngmf'cantlv rcduccs the risk of injury during handhng

Thc cost of cach pallct is sxgmficamly less than the cost of a wooden pallet so that



ot her configurations may be adopted to achieve a simlar result, providing
a supporting pallet which is able to be stood upon and which wll support
the required |l oads without the need for an enclosing cap, as is provided in
the prior art pallet described in AU-A- 11162/92. Formation of triangul ar
and truncated triangular openings in the pallet is for the purpose of
generating a final pallet shape which is substantially square, and for
provi di ng cross beam nenbers which are at an angle, in the present
formation, preferably 45[err], to the principal direction of support by the
lifting forks between the feet described bél ow. These beam member s provi de
the resistanca sy berdid\@adify difisosalol 8hiciieR ubdarnRasaliet mhyp bé I.ﬁawedmb.yrcfcyaké
carrying a |l oad. The arrangenent of openings reduces the anmount of

corrugat ed boarrFragddunksrisayingt pe pasibly bihizkwgahe @Pﬁthglcmnafts froja ofeSikpansce
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sufficient stesvigidmenk0impxaspl e, the corrugated board strip may be wound
to produce parallel beam nmenbers separated by narrow rectangul ar openi ngs,
extending transversely to the direction of fork support. The pallet is
provided with three elongate generally rectangular feet 69, 70 and 71,

whi ch preferably conprise wound singl e-face corrugated board defining an
open rectangul ar | oop of the configuration shown in Figures 1 and 3. If
desired, the edges of the feet which are to contact a support surface may
be treated to prevent damage by noisture. For exanple, the edges may be

di pped in water-proofing wax or may have thin particle board | am nated to
their | owernost~faces. The provision of separate feet which



5 are adhesively secured to the lower face of the pallet is a preferred

met hod of providing fork access for the pallet since the provision of slots
i n the edges of the corrugated board el enents has the di sadvant age of
weakeni ng the structural integrity of the pallet. The,desgL+bed-arrangenent

of openings in the pallet neans that each beam has about ei s of
board so that a | oad of the order of 1 tonne may beému \5‘ K&

pallet, even with as nmuch as 20 to 25% of the pall t he
lifting forks, w thout significant flexing 6f the pall In this regard,
t he positioni gg “ghe feet as shown in Figure 2 of the dr awi ngs maxim zes
the strength pall et and reduces flexing during lifting by a fork

lift. If desiyed, &peR@ GhiprkAg atpalléidy HAOWR dnfuppbr Wad ki3Hi02 (YNl e 105&d
for cosnetic Eapeposes al t hough the use of such a cap woul d i ncrease t he
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pallet, said body being formed from at least-one length o€ corrugated board substantially
continuously wound to define said multiplicity of load bearing beam members and
adjacent shaped openings.
2. The pallet of claim 1, wherein said shaped openings are of limited transverse
dimensions so as to provide said upper load supporting face on which a person taking care
can stand.
3. The pallet of claims 1 or 2, wherein said body is fgSrmcd from one or more lengths
of single~face corrugated paper board tightly wound with adjacent elements of the
winding adhesively secured to each other. .
4. The pallet of claim 3, wherein said shaped openings compuise a central circular or
square opening, a pair of opposed generally triangular openings, a pair of truncated
iriangular openings positioned at about 90° to the triangular openings, a further pair of
truncated triangular openings at about 45° to thc precedihg pair, a still further pair of
truncated manoular openings at about 90° to the preceding pair, two pairs of truncated
. triangular openings at about 45° 1o each opening of the precedm pair, and a peripheral
"clcmcnt of multiple layers of corrugated board dcﬁmng a generally square pcnphcry of
the p:xikt and having generally trianguiar opemnos at each comer.
5. ~The palh_t of claim 1 or ¢ further compnsmo feet mcmbcrs secured to the lower
" face of the palk.t body to dcf’ ne the regions of support of the pallet accessible to the forks
-._of 2 ft)l'x\ lift device.

6. .lhe pallet of claim 5, wherein said feet comprise elongate generally rectangular

clements formed from tightly wound lengths of corrugated board adhesively secured to



of board, simlar results can be obtained by using Iimted nunbers of
relatively long strips of board secured together or overlapped with each
ot her-.- Since the pallet described above are made entirely from corrugated
board, it is |lightweight in construction (4 to 5 kg.conpared-wi th-40-to 50
kg f or wood), significantly |ess expensive than one-way wooden pallets, and
can .be di sposed of for recycling after it has been MU“!&“UHE&(“ﬂ“Lhas
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' such that the pallet body has an upper load supporting face on which a person is able with

care to stand.



1. A pallet conprising a pallet body having an upper |oad supporting
face and a | ower face, said pallet body being fornmed-from corrugated
paperboard tightly wound in rmultiple thicknesses which are in intinate
contact with each other with the corrugations of the multiple thicknesses
extendi ng substantially perpendicularly lmetween said upper and | ower faces,
said lightly wound multiple thicknesses of corrugated paperboard defining a
nul'tiplicity of |oad bearing bedE-wAbEFEWERHREPREINt shaped openings in
the pallet body, said beam nmenbers bei {&droned to i ntersect those
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