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| NJECTI'ON MOULDED PALLET reI s fo knock- downRol siskdes,
pal lets, nore especiall 771 é gzzs d€'f m i njection nould which

are strong and |ightwei d¥of the invention Pal | et s,
whi ch are used for stacking and transport of nany terlaif have been
made froma variety of materials and in_a varlet Nﬁ%ﬁ Pal | et s have,

for exanple, been made from wood, pape} and plastics materials. One form
of pallet conprises a plurality of spaced stringers with a plurality of
deck boards extending trarisversely of and perpendicular to the stringers.

INJECTION MOULDED PALLETS

This invention relates to knock-down plastic pallets, more
especially similar pallets made from injection mould which are

strong and lightweight.

Background of the invention

Pallets, which are used for stacking and transport of many
materials, have been made from a variety of materials and in a
variety of fofms. Pallets have, for example, been made from
wood, paper and plastics materials. One form of pallet comprises
a plurality of spaced stringers with a plurality of deck boards
extending transversely of ‘and perpendicular: to: the stringers.
In addition to the deck boards, one or more strengthening members
may extendtransversely betweem—-the:  stringers: om-:the oppusite..
side from the deck members to provide extra rigidity to the

pallets.

Such pallets are preferably designed to be assembled easily so
that they can be shipped to a site at which they are to be used
in unassembled form thereby occupying less space than an already
assembled pallet and then assembled on site using a minimum of

tools.

One example of such pallet is illustrated in international

application published under the PCT with application number



In addition to the deck boards, one or nore strengthening nmenbers nay
extend transversely between the stringers on the opposite side fromthe
deck nenbers to provide extra rigidity - to the pallets. Such pallets are
preferably designed to be assenbled easily so that they can be shipped to
a site at which they are to be used in_unassenbled formthereby occupying
| ess space than an al ready assenbled'p%ITet and then assenbled on site
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- 2- knock-down plastic pallet that 1is made of hollow plastic
stringers and deck board for strengthening purposes without
adding any significant gquantity of material. Although the
strength of the stringers and deck boards of said is improved
compared to the. conventional pallets, but it would be impossible

to make such pallets using injection moulding method.

Therefore, it is an object of the present invention to provide
a pallet with stronger stringers and deck board yet being light
in weight and said.pﬁllet made by injection molding method which
is more economical compared to the other methods, the stringer

and deck board are joined together without the use of screws.

SUMMARY OF THE INVENTION

This invention“prcvides:anrinjection“mculded:pailetmcomprising:"'
stringers, deck boards, and optionally strengthening numbers, of
plastics materials which can be readily assembled on site with
a minimum of tools and without metal fittings, wherein the deck
boards and any stfengthening members are formed with a first,
substantially planar, surface and a second surface proved with
a single row of a plu:ality of aligned upstanding projections
having a head portion and a neck portion by which said
projections are attached to the second surface, each projection
being enclosed within walls extending laterally and transversely
of the deck board and standing higher than the portion of the

second surface surrounding the projection, and the stringers are



PCT/-LA94/ 00114. According to said docunent, it described a knock-down
plastic pallet that is made of hollow plastic stringers and deck board for
strengt heni ng purposes w thout adding any significant. quantity of

mat eri al . Al t hough the strength of the stringers and deck boards of said
is inproved conpared to the. conventiopal. pallets, but it would be

| npossi ble to nake such pallets using Tnjection noul di ng net hod.
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provides an injection noul'ded pallet conprising stringers, deck boar ds,
and optiqhathygeboeagt 4£8i spasedb@id, dlienl Grsdd CtSo NEd i vd THhi 1t eddil be

readily assenbled on site with

' walls that surround a projection, the walls extending
transversely of the deck board being spaced by-the width of the._
stringer such that when a projection on a deck board is fully
engaged in an aperture on a stringer a rectangular region of the
stringer is received between the walls surrounding the projeqtion
on the deck board whereby pivoting movement of the deck board
relative to the stringer is prevented, said head portion of said
projections having at least one axial slot to enable the head
portion to be resiliently compressed or expanded when inserted
into an aperture or a pair of adjacent apertures respectively,
and to return to its original shape after passage through the
aperture;hy"interactiqn:offaisurface:on:theahead:portion;againstt"

a surface bounding the aperture.

In one arrangement accordingly to the invention, the head portion
- is larger than the neck portion and the projections have a step
portion at the junction of head and neck portions. The head
portion is preferably tapered towards its free end to allow easy
insertion intoc the aperture. on ﬁassage through a tubular
aperture of length substantially the same as the length of the
neck portion, the head portion is compressed to the extent
allowed by the width of the slots and on exiting the aperture the
head expands resiliently so that the step engages against the rim

of the aperture thus locking the head portion in the aperture.



a mnimmof tools and without nmetal fittings, wherein the deck boards and
any ‘strengt heni ng nenbers are forned with a first, substantially planar,
surface and a second surface proved with a single rowof a plurality of
al i gned upstandi ng projections having a head portion and a neck portion by
whi ch said projections are attachedjmhtﬁe second surface, each projection
being enclosed within walls extending laterally and transversely of the
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surroundi ng the projec stringers
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projections on the deck boards in interlocking relation, adjacent
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grooves are spaced and di nensioned to receive the |ateral
into the slot, the head portion is resiliently expanded by the
web passing between the steps. When the entire depth of the web
has entered the.slot, the head portion snaps back to its original
configuration with he steps engaged beneath the web to lock the
head portion in position. In this case the head portion may, if

desired, be narrower than the neck portion.

DESCRIPTION OF PREFERRED EMBODIMENT -

The invention will now be described in greater detail by way of
example with reference to the drawings, in which:-

Fig. 1 . is a perspective view of a pallet according to the -
invention;

Fig. 2 is a exploded partial _view: of the:pallet  of-Fig. .1;.

Fig. 3 is a section on line A-A in_Fig 1;

Fig. 4-7 shows alternative forms of means for fixing the pallet

together.

As shown in Figs. 1 to 3, the pallet comprises elongate,
generally rectangular deck boards (1), stringers (2) and
strengthening members (3). As shown there are four deck boards
(1), three stringers (2) and three strengthening boards (3} but
these numbers may be altered as desired depending on the size and
strength of pallet. required. The deck boards (1) and

strengthening member (3) are generally planar on one surface and



walls that surround a projection, the walls extending
transversel y-of the deck board being spaced by the width of the stringer
such that when a projection on a deck board is fully engaged in an
aperture on a stringer a rectangular region of the stringer is received
between the walls surrounding the projegtion on the deck board whereby

pi voting novenment of the deck board reTative to the stringer is prevented,
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and to return to its original sShape after passage t aperture by
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aperture. On passage through a tubul ar
of walls {6) the surface of the deck board {1} between extensions
of lateral walls (16) has reinforcing ribs {5) which extend to
the level of the top of walls (16). The projections (4) are
hollow and each comprise a cylindrical neck portion (7) and a
head portion (17) which is of generally larger diameter and which
has axial slots (18) which extend from its free and slightly into
the neck portion (7).' A horizontal step (19) is formed at the
junction of neck portion {7) with head portion (17). Head

portion (17) is slightly tapered towards its free end.

Stringers (2) are in the form of generally parallel sided,
elongate*blqckswand"have:on“twe"oppose&wsurfaces;&:serie&?of:-
aligned spaced apertures (14) leading to tubular portions (8) for
receiving projections (4) on the Qeck boards (1) and
strengthening members (3). The apertures (14) are separated by
grooves {10} transverse to the stringers (2) and spaced such that
the adjacent edges of two grooves (10) can be received snugly
between the walls (16) in the two sides of a projection (4)
received in an aperture (14). The width of stringers (2) is such
that its edges (11} can be snugly received between the walls (6)

of a deck board (1).

The tubular portions (8) are of such length that when a



aperture of length substantially the same as the length of the neck
portion, the head portion is conpressed to the extent allowed by the width
of the slots and on exiting the aperture the head expands resiliently so
that the step engages against the rim of the aperture thus | ocking the
head portion in the aperture. -4- In
an alternative arrangement the head is @Gtmed with a median axial slot
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| ock the “head portion In p03| i on. portion may, if
{17) and neck portion {(7) abuts the free end of tubular portion

{8) to form an interlock Sldfs (18) and the taper of neck portion
{17) allow the head portion {17) to pass easily through the
tubular portion (18) even though the head portion (17) is of

larger diameter than the aperture (14) and tubular portion (8).

In order to save weight without greatly detracting from strength
the stringers may be formed with strategically positioned cut-out
portions such (9). The area around tubular portions (8} may be
generally open with the tubular portions (8) being supported by
a spider arrangement (13) and strengthening ribs (15). As shown
in Fig. 3, the-strengthening members: (3) fif to the stringers-in- .

the same manner as the deck boards (1).

The pallet as shown is preferably made from polypropylene,
preferably from injection moulded units. Injection moulding
method would enable units to be produced fast and at a moderate
price. As will be appreciated, because there are no screws or
other metal fiﬁings used in the assembly of the pallet, recycling
of the plastic material presents no difficulties in separation

of different materials.

Fig. 4 to 6 show alternative forms of projection {4) and aperture
{14) shape. In Fig. 4, the projections are of triangular

section, in Fig. 5 of oval shape and in Fig. 6, of rectangular



desired, be narrower than the neck portion. DESCRI PTI ON OF PREFERRED
EVBODI MENT The invention will now be described in greater detail by way
of exanple with reference to the drawings, in which:- Fig. 1is. a
perspective view of a pallet according to the invention; Fig. 2is a

expl oded partial view of the pallet of Fig. 1; Fig. 3 is a section on line
A-Ain Fig 1; Fig. 4-7 shows alternati¥e forns of nmeans for fixing the

pal | et Eﬁg %her. As shown in Figs. 1 to 3, the pallet conprises

el ongat e; § heral ly rectangul ar deck boards (1), stringers (2) and

strengt heni ng nenbers (3). As shown there are four deck boards (1), three
stringers (2) and three strengthening boards (3) but these nunbers may be

| t d ' ' i . f I .
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Figs. 1 to .3. Fig. 7 shows a second form of interlock for a

pallet.

In this case, the projections are in the form of webs (21)
transverse to the deck boards. Webs (21) have an axial slot (22)
which extends almost to the surfaqe of the deck board (1). At
the free end of slot (22) are inwardly facing step portions (23).
The stringers (2) are formed with rectangular, through apertures
{24) separated by transverse webs (25) of depth egquivalent to the
length of web (21) between step portions (23) and the surface of
deck board (1) and of width substantially equal to the width of
slot (22).. The--outer . ends.-ofwebs: (25) have -a slot: (26} to

receive the unslotted portion (27) of web (21}.

In assembly of this form of pallet, the web (25) is inserted
between step portions (23) of web (21) until the unslotted
pattern (27) of web (21) lies in slot (26). At this point, step
portions {(23) snap back to their original position to lock under
the inner end of web (25). Longitudinal movement of deck boards
(1) is prevented by the engagement of unslotted portion {27) in
slot (26) and lateral and pivoted movement is prevented by
engagement of side walls (16} in transverse grooves {10) as in

the arrangement of Figs. 1 to 3.



‘stréngt heni ng nenber (3) are general |y planar on one surfﬂwﬁﬂﬂ"“"""””'“
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-5- " on the other surface have a line of spaced circul ar

projections (4). Each projection (4) is enclosed by four walls, two walls
(16) extending laterally of the deck board (1) and two (6) extending
transversely of the deck board (1). Vﬂlés (6) and (16) stand hi gher than
the region (19) enclosed thereby. outside of walls (6) the surface of the
deck boapgaGly between extensions of lateral walls (16) has reinforcing
ribs (5) extend to the level of the top of walls (16). The
projections (4) are hollow and each conprise a cylindrical neck portion
(7) and a head portion (17) which is of generally larger dianeter and

mich hagy axial shgt &ngégii&ﬁ'ﬁ@u%é&%ii@ﬂ‘éé@fi@ﬁl@%ﬁﬂﬁﬁd ydyto
e neck portion (7). hori zontal step (19) ormed at the
deck boards (1) and optionally strengthening numbers (3), of
plastics materials. which can be readily assembled on site with
a minimum of tools and without metal fittings, wherein the deck
boards (1) and any strengthening members (3) are formed with a
first, substantially planar, surface and a second surface
provided with a single row of a plurality of aligned upstanding
projections (4) having a head portiqn (17) and a neck portion (7)
by which said projections {(4) are attached to the second surface,
each,projéction {4) being enclosed within walls (6, 16) extending
laterally and transversely of the deck board (1) and standing
hiéher than the portion of the second surface surrounding the
projection. {4}, and. the stringers: (2) are each. .formed. with a
plurality of aligned apertures (14) to receive the projections
{4) on the: deck boards—(1l) in interlocking:relation; adjacent—: .
apertures (14) being separated by grooves (10) transverse to thg
stringers (2}, which grooves (10) are spaced and dimensioned to
receive the lateral walls (6) that surround a projection (4), the
walls (16) extending transversely of the deck board (1) being
spaced by the width of the stringer (2) such that when a
projection (4) on a deck board (1) is fully engaged in an
aperture (14) on a strinéer (2) a rectangular region of the
stringer is received between the walls {6, 16) surrounding the
projection (4) on the deck board (1) whereby pivoting movement
of the deck board (1) relative to the stringer {(2) is prevented,

said head portion {17) of said projections (4) having at least
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(8) for receiving projections,(4) on the deck boards (1) and
eni ng nenbers (3). The apertureg (14) are separated by grooves
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return to its original shape after passage through the aperture
(14) by interaction of a surface on the head portion (17) against

a surface bounding the aperture.

2) A pallet according to claim 1, wherein the head portion
(17) is larger than the neck portion (7) and the projections have
a step portion {19) at the junction of head (17) and neck (7)

portions. -
3) A pallet according to claim 1 or claim 2, wherein the
head portion (17) is tapered towards its free end to allow easy

insertion into. the. aperture:-

4} A pallet according to claim I, wherein formed with a

median axial slot (22) with an internal step (23) on each side

such that when a web (25) separating a pair of apertures (24) in
the stringer (2) is inserted into the slot (22), the head portion
{17) is resiliently expanded by the web {25) passing between the

steps (23).

5) A pallet according to claim 4, wherein there is a
smooth transition between the head portion (17) and;the neck
portion (7) and the head portion {(17) is narrower than the neck

portion (7).
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-6- projection (4) has been fully inserted through a tubular portion (8)
with the deck board (1) lower surface in contact with the surface of

stringer (2), the step (19) between the head portion

(17) and neck portio

(7) abuts the free end of tubular portion (8) to forman interlock Slots
(18) and the taper of neck portion (_171) all ow the head powtimen—{ttry~—to
pass easily through. the tubular portitdh~(18) even thoud ﬁfﬁ‘&&HﬁEBd BEEN,

(17) is of larger dianeter than thwe (14) and tdbul ar RERLAGEDn (8)

In order to save weight w thout gre
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such (9). The area around t e
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acting from engtn the

cut-out portions
generally open with

t he tubul ar portions (8) being supported by a spider arrangenent (13) and
strengthening ribs (15). As showmn in Fig. 3, the strengthening nmenbers (3)

fit to tRepalileRIEEScoAstrifLedFBoliPAEEk BSatd® (FFlad@diSinddrs (2),

optionally with strengthening members (3). The deck boards (1)

and stringers {2) are connected together by means of projections

{4) on the deck boards (1) which are a snap-fit into apertures

in stringers (2). Rotation of the deck boards (1) relative to

the stringers (2) is prevented by interengagement_ of walls (6,

16) surrounding the projection {(4) on the deck boards with

transverse grooves (10} on the stringers (2) and with the side

edge (11) of the stringers (2), respectively.
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The pallef as shown is preferably nmade from pol ypropyl ene, preferably from

i nj ection noul ded units. I njectton noul ding nethod would enable units to
be prcoduced fast and at a noderate price. As will be appreciated, because
there are no screws or other nmetal fixings used in the assenbly of the
pallet, recycling of the plastic materjigl presents no difficulties in
separation of different materials. I'g. 4 to 6 show alternative forns
of prgjection (4) and aperture (14) shape. In Fig. 4, the projections
are of triangular section, in Fig. 5 of oval shape and in Fig. 6, of

rect gngul ar -7- shape.




In all other respects, the pallet is identical to that showmm in Figs. 1
to.3. Fig. 7 shows a second formof interlock for a pallet. In this
casey the projections are in the formof webs (21) transverse to the deck
boards. Webs (21) have an axial slot (22) which extends alnost to the
surface of the deck board (1). At the,f,;ee end of slot (22) are inwardly
facing step portions (23). The striﬁéérs (2) are fornmed with

rectangul ar, through apertures (24) separated by transverse webs (25) of
depth equivalent to the |I|ength of web (21) between step portions (23) and
the surface of deck board (1) and of w dth substafitt+ally equal to the
width of slot. (22). The outer endspof webs 5) havg a slot (26) to
receive the unslotted portion (27)- : assenbly of this form
of ~pal let, the web (25) is insertedy bety ions (23) of web (21)
until the unslotted ot




pattern. (27) of web (21) lies in slot (26). At this point, step portions
(23) snap back to their original position to | ock under

web {25). Longitudinal nmovenent of deck bodrds (1) is prevented by the
engagenent of unslotted portion (27) in ﬁ? ot (26) and | ateral and pivoted

novenment is prevented by engaﬂenent Ogé:lde wal | s (16)éin t(pnsverse

grooves (10) ag in e arrangenent of gs. 1 to}s3.
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first, substantially planar, surface and a second surface provided with a
single row of a plurality of aligned upstanding projections (4) having a
head portion (17) and a neck portion (7) by which said projections (4) are
attached to the second surface, .each prgjection (4) Daing enclosed within
wal s (6, 16) extending laterally and. r_ansy,ef'{el y of the deck board (1)
and standing higher than the portion of t#€ selcond swrhace surrounding the
projection (4), and the stréfmgers (. e each—Tgkiiedwith a plurality of
aligned apertures (14) to receive-+ e Q] DA (fzé on the deck boards
(1) in interlocking relation,_-&dj ace res (14) being separated by
grooves (10) transverse te the {1 whi ch grooves (10) are ~
spaced and di nensi onedto wWél | s (6) that surround a
projection (4), the}y an ?rsely of the deck board
(1) being spaced by Yhm i nger Y ) such that when a
projection (4) on a decK”board (1) is fully engaged in an, aperture (14) on
ia stringer (2) a rectangul ar region of the stH nger is réCeJ'véd bet ween
the walls (6, 16) surroundi ng the —_—
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A

proj ection (4) on the deck ot| mgvenent of the deck
board (1) relative to the st g (éﬁ ? sai d head portion
(17) of said projections (4) having. a

-9- one axial slot (18) to enable the head portlon b?hAh E@g reS|I|entIy
conpressed or expanded when inserted +mt® an apertur ) a pair

adj acent apertures (14) respectively, and to return to its original shape
after passage through the aperture ABSFRAGTI nteraction of a surface on the
head portion (17) against ~a surface bounding the aperture. 2) A
pal | et according to clai m 1INABERION PABDLET8n (17) is larger than
t he neck portion (7) and the projections have a step portion (19) at the
junction of head (17) and neck (7) _portions.

A pallet is constructed from deck.baards;(l) and stringers (2},
optionally with strengthening members (3). The deck boards (i)
and stringers (2) are connected.together-by means of projections-
(4) on the deck boards (1) which are a snap-fit into apertures
in stringers (2). Rotation of the deck boards (1) relative to

the stringers (2) is prevented by interengagement of walls {6,

N
16) surrounding the projection (4) on the deck boards with
transverse grooves (10) on the stringers {(2) and with the side
edge (11) of the stringers (2), respectively.

" The most illustrative drawing is Figure 1.
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17) is tapered towards it$ free end to allow easy insertion into
h ture. 4) : A pallet|according to claiml, wherein fornmed

%A pal ISEARCHI RERQORT ai Application 5b. #7084176-8herei n the head
f

“I*EX’POF@%WC ot (22) wth an rnternal step (23) on each side

uch that when a wehbh \7'—'\) Qpparm‘i ng a p;ii r of apertures (74) LN the

tringer (2) is inserted into the slot.(22), the head portion (17) is
esi | INIECTION MOUEDHEY PATE ERS (25) passing between the  steps (23). 5)

\ pall et according to claim4, wherein there is a ‘snooth transition

et e @AnpdIie i eatrisel it dédk béurds (1)%nd SerdingeRO()] Sptidnélly Mith $thdgliRaRe

orti Glefbdd (3)S THE' dédioat (1) 1 Afififers RS) htePBorinblied together by means of
projections (4) on the deck boards (1) which are a snap-fit into apertures in stringers (2).
Rotation of the deck boards (1) relative to the stringers (2) is prevented by interengagement of
walls (6,16) surrounding the projection {(4) on the deck boards with transverse grooves (10) on
the stringers (2) and with the side edge (11) of the stringers (2), respectively.
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