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54) Box pallet )
o Fox sl Fig1
(57) A box pallet (10) has a base (12)
and side walls (14, 16). The base
{12) is provided with tunnels {24 and
26) to allow the tines of a fork lift
truck to engage and lift the pallet
(10). The side walls (14) are
reinforced in regions (78) which are
respectively associated with the
tunnels (24 and 26} and which each
extend in an upward direction from
the associated tunnel {24 and 26} to
the upper rim (42) of the pallet {10).
As a.result, when a stack of such
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pallets (10} is lifted by a fork lift
truck, the upward'lift from the tines

is transmitted upwardly. through the o’

said regions (78} of the different
pallets (10) in the stack. The pallet
may be readily assembled and
dismantled from five parts
comprising the base and side walls.
The parts may be moulded from
plastics material with the upper rim
reinforced. The reinforcement in the
side walls is provided by making
ribbing (34) deeper and more closely
spaced. The corners of the pallet are 2
strengthened by horizontal ribbing
and the walls are mounted on frusto-
conical posts extending upwards
from the base.
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SPECIFICATION
A bin

The present invention relates to a bin which is
designed to be lifted by a fork lift truck.

Hitherto such a bin, especially one which
has been made of wood, has had greater
strength at its corners, with upright corner
posts acting both as the means for securing
the side walls, and also as the means by
which upward lift from a fork lift truck is
transmitted through a stack of such bins.
Since the corners are spaced apart from the
positions at which the tines of a fork lift truck
engage the bin, it is necessary for consider-
able strength to exist in the base or walls of
the bin, between the tine engagement position
and the corners of the bin, to prevent the
bottom bin in a stack, and its contents, from
being distorted or crushed on the application
of a lifting force by a fork lift truck. This gives
the bin a poor strength to weight ratio. Con-
sequently, for the required strength, the cost
of the bin is high, and also its weight and
bulk are greater, which in turn increases tran-
sportion costs.

The present invention seeks to provide a
remedy.

Accordingly, the present invention is di-
rected to a bin having side walls which are
reinforced in regions which extend from the
tine engagement positions to the upper rim of
the bin.

Thus there may-be provided a bin having a
base and a plurality of side walls, in which the
base is provided with tunnels to allow the
tines of a fork lift truck to engage and lift the
bin, the tunnels being spaced from the corners
of the bin, and in which the side walls are
reinforced in regions which are respectively
associated with the tunnels and which each
extend in an upward direction from the associ-
ated tunnel to the upper rim of the bin, so
that when a stack of such bins is lifted by a
fork lift truck, the upward lift from the tines is
transmitted upwardly through the said regions
of the different bins in the stack.

Such a bin may comprise five separate
parts: a base panel and four side panels which
constitute the side walls in the assembled bin.
Releasable connecting means may be provided
to enable the bin to be readily assembled and
dismantled. The connecting means by which
the side walls are connected together are ad-
vantageously at the corners of the assembled
bin. This is advantageous in that the upright
reinforcing regions do not coincide with the
connecting means as they do in the prior con-
struction described earlier. The need for bulky
connection means is thereby avoided.

Such a construction of bin, whether made
as five separate parts or not, is particularly
suitable. for. a. plastics bin,.because the total.
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given strength is relatively small. The plastics
material may be polypropylene, or high density
polyethylene where the bin is to be used for
cold room storage. The most appropriate
method of moulding is by injection.

Preferably, the upper rim of the bin is also
reinforced, so that the construction of the tun-
nels, the upright reinforced regions, and the
rim provides strengthening cradles of the con-
tainer.

An example of a bin made in accordance
with the present invention is illustrated in the
accompanying drawings, in which:

Figure 1 is a plan, partly sectional view of
the bin;

Figure 2 is an elevational, partly sectional
view of the bin;

Figure 3 is an elevational sectional view
through a corner of the bin;

Figures 4 to 7 show cross sections through
the corner shown in Figure 3, at levels IV, V,
VI and VIl marked thereon;

Figure 8 shows a side elevational view of
the corner at level VI shown in Figure 3;

Figure 9 shows. a cross sectional view of
the corner taken along the lines IX-IX in Figure
8.

Figure 10 shows a side elevational view of
the corner at fevel VIl shown in Figure 3;

Figures 11 and 12 show a side view and a
cross-sectional view respectively of a clip de-
tent at positions marked Xl in Figure 1; and

Figure 13 shows a perspective diagrammatic
view of reinforcing parts of the bin which to-
gether constitute four linked cradles of the
bin.

The bin 10 shown in the Figures is a dis-
mantleable plastics fruit bin comprising a rec-
tangular base panel 12, two longer side
panels 14, and two shorter side panels 16.
The side panels are joined at the bottom
edges to respective edges of the base panel
12, in the manner indicated in Figures 11 and
12 to be described in greater detail herein-
after. Each shorter panel 16 is joined along its
upright edges 18 to the upright edges 20 of
the two longer parts 14, at corners 22 of the
assembled bin. Each of the five panels is a
single piece injection moulded polypropylene
component. The two longer panels are identi-
cal to one another, as are the two shorter
side panels. The base panel 12 is formed with
two pairs of transverse tunnels, one pair 24
extending parallel to the longer sides of the
base panel and the other pair 28 extending
parallel to the shorter sides. Those tunnels
accommodate the tines of a fork lift truck (not
shown) when the latter is used to lift the bin.
They are formed as downwardly open chan-
nels, so that the upper surface of the base
panel 12 is at two levels: a higher level over
the tunnels and a lower level between the
tunnels. This increases the total volume avail-
able. for the goods which the bin is to contain,
by affording room between the tunnels.
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Each panel comprises a skin 30 moulded
with many apertures 32 to reduce the weight
of the bin and also the amount of material
required to make it. The apertures also im-
prove ventilation for the goods contained in
the bin when it is in use, and improve drain-
age from the base of the bin. This is particu-
larly desirable where the bin is to be used for
carrying fruit or other perishable produce. The
panels are also provided with cross-ribbing 34
which is integral with the skin 30 and has
some of the ribs extending, in the case of
each side wall, in a generally upright direction
and some transversely of that, in a generally
horizontal direction. In the case of the base
panel, some of the ribs extend parallel to the
longer sides of the base panel, and some
transversely of those, parallel to the shorter
sides. The ribbing is formed on the exterior
surface of each panel, so that the interior sur-
faces are smooth. This makes them less likely
to damage the contents of the bin, angd also
facilitates cleaning of the interior surfaces of
the bin.

The skin 30 of the base pane! 12 rises
slightly from its edges to its centre, so that it
is at a higher level at its centre than at its
sides. The cross-ribbing on the underside of
the skin 30 of this panel is correspondingly
deeper at the centre of the panel than it is at
its sides. This inhibits sagging of the base
under load, and also increases the strength to
weight ratio of the panel.

Each side panel has a reinforced upper edge
40. These edges together form a reinforced
upper rim 42 of the assembled bin. The rein-
forcing is effected by having a number of
more closely spaced horizontal ribs which are
deeper than most of the other ribs. The skin
30 of the panels is recessed slightly at these
upper edges to accommodate the deeper ribb-
ing.

Each corner connection between two side
panels 14 and 18 is as shown in Figures 3 to
10. One of the panels has its horizontal ribb-
ing at its upper rim widened into generally
quarter circular webbing 44 with a generally
central quarter circular aperture 46. This is
shown most clearly in Figure 7. The other
panel of the connection has an upper flange
48 which extends underneath the webbing 44
and upwardly from which extends a spigot 50
of generally quarter circular section. The spi-
got 50 fits closely in the aperture 46 when
the bin is assembled.

At each corner connection, one of the
panels has its skin formed into an L-sectioned
edge portion 52 which extends from the bot-
tom of the bin to the top. The L-section de-
fines the outer corner of the bin. The other
panel of the corner connection has its skin
formed into an inwardly curving arcuate sec-
tioned edge portion 54, set at 45 degrees to
the.rest. of that. panel.. The edge portion.54.
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the top, and between the two ends of the
“L"" of the edge portion 52 when the bin is
assembled. Thus the portion 54 is hidden by
the portion 52 unless the bin is viewed from
its interior. At certain levels marked V in Fig-
ure 3, triangular horizontal webs 5B extend
inwardly from the L-sectioned portion 52, with
which the webs 58 are integral. Similarly,
webs 60 extend outwardly from the arcuate-
sectioned portion 54. The webs 58 and 60
both fit closely in the space defined between
the portions 52 and 54, and at any given
level V, the web 58 is in contact with the
web 60. The webs 56 and 58 reinforce their
associated edge portions and locate the
panels relative to one another.

Relative angular movement between the side
panels is inhibited by the engagement of the
spigot 50 in the aperture 46, which therefore
resists rhomboidal distortion of the bin. The
tunnels 24 and 28, by virtue of their width,
also resist rhomboidal distortion.

Bursting forces which might tend to tear the
bin apart at the corners when the bin is in use
are resisted by the formations shown in Fig-
ures B, 8 and 9. These show a modified form
of the web construction shown in Figure 5
which exists at levels VI shown in Figure 3.
The web 60 is in this case formed with a
downwardly extending latching portion 62,
and on the assembled bin this hooks into a
stepped recess 64 formed between one side
of the L-sectioned edge portion 52 and the
web 58. An aperture 66 is provided in the
edge portion 52 above the recess 64, and the
edges of the portion 52 around this aperture
are turned inwardly. The aperture 66 provides
a space for the latching portion 62 to pass
over the web 58 before it snaps into the re-
cess 64 when the bin is being assembled.

Once the four side walls have been put to-
gether in this way, the assembly is turned
upside down and the base panel 12 is posi-
tioned on the top of the inverted assembly.
The base panel 12 is moulded with four
frusto-conical posts 68 extending from its four
corners in an upward direction when the base
panel 12 is in its normal orientation, but while
the bin is being put together they are directed
downwardly towards the four corners of the
side wall assembly. Figure 4 shows how
some of the webs 58 and 60 are formed with
central holes 70 which accommodate the
posts 68 as the base panel 12 is brought
down upon the bottom edges of the inverted
side wall assembly. A final snap fit is
achieved by means of clip detents 72 shown
in Figures 11 and 12. These are positioned, in
the illustrated bin, at locations marked Xl in
Figure 1, and comprise a normally down-
wardly extending hook 74 which snaps over a
thickened lip 76 of the upper edge of a tunnel
end.

As.shown in Figure 2, the. cross-ribbing on
the underside of the base panel 12 is shal-
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lower around the edges of the panel, to ena-
ble it to be located within the rim 42 of a
lower bin and so avoid slipping between adja-
cent bins in a stack.

As is clearly shown in Figure 1, the side
panels 14 and 16 are each reinforced in re-
gions 78 which are respectively associated
with the tunnels and which each extend in a
horizontal direction to positions beside and
above the associated tunnel, and in a vertical
direction from the bottom of the bin to the
upper rim of the bin. In the illustrated con-
struction, the reinforcement is achieved by
having the skin 30 of the panel recessed in-
wardly, and by making the cross-ribbing in
these regions correspondingly deeper. As a
result, when a stack of bins, each like the one
illustrated, is lifted by a fork lift truck, the
upward lift from the tines is transmitted up-
wardly through the reinforced regions 78 of
the different bins in the stack.

Figure 13 shows diagrammatically the confi-
guration of the strengthening parts of the as-
sembled bin. The tunnels 24 and 26 them-
selves are strengthening, because of their
channe! shape. The regions 78 extend up-
wardly from the tunnels 24 and 26 to the rim
42. Thus, in the illustrated construction, the
strengthening parts provide four interlocked
cradles.

it will be noted that the regions 78 extend
to the sides of the tunnels at their lower
ends, so that they will contact the rim of a
bin which may be underneath, at positions im-
mediately above the regions 78 of such a
lower bin. This ensures continuous upright
lengths of reinforced regions throughout the
height of a stack of bins. However, in the
event that the regions 78 do not also extend
to the sides of the tunnels, so that they are
confined exclusively to regions above the tun-
nels, transmission of the lift forces from the
tines is still made effective and acceptable
through a whole stack of bins. This follows
because the lift forces are transmitted through
the upright reinforcing regions 78 of the bot-
tom bin to the upper rim 42 of that bottom
bin. Since the tunnels of the next-to-bottom
bin lie across and on top of this rim 42 of the
bottom rim, they in turn transmit the lifting
forces to their associated upright reinforcing
regions 78, and so on through the stack.

It will be appreciated that the illustrated bin
has eight upright stengthening regions rather
than the four at the corner posts of the con-
ventional constructions.

Numerous other modifications and variations
to the illustrated bin will occur to the reader
without taking it outside the scope of the pre-
sent invention. As one simple example, the
hook 74 of the clip detents 72 in Figures 11
and 12 might equally well be formed on the
base panel 12 as on the side panels 14 and
16.

Whilst the illustrated bin has tunnels for ac-
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commodating the tines of a fork lift truck, a
less desirable but possible construction would
be to have, for example, corner supports ex-
tending downwardly from the four corners of
the bin below the base. The upright reinforc-
ing regions would then extend upwardly from
positions where the tines of a fork lift truck
are intended to engage the base. This would
require strengthened edges of the base to
transmit a lifting force through a stack of bins
from the corner supports of each bin-to its
upright reinforcing regions.

The illustrated bin is about 1,200 mm long
x 1,000 mm wide x 650 mm high, with all
other dimensions in proportion according to
the scales of Figures 1 to 12, although it will
be appreciated that the invention is not limited
to these dimensions or proportions and may
for example have a square base, and may be
shallower than as illustrated. '

The use of a skin and reinforcing cross-
ribbing for the panels gives a high strength-to-
weight ratio, and also avoids the presence of
any bulky solid portions which would involve
shrinkage problems when the moulded panels
cool.

UV stabilizers may be included in the plas-
tics material to make it more resistant to sun-
light.

It will be appreciated that the tunneis in the
base portion of the illustrated bin prevent si-
deways slipping of the bin on the tines of a
fork lift truck.

CLAIMS

1. A bin which is designed to be lifted by a
fork lift truck, in which the bin has side walls
which are reinforced in regions which extend
from the tine engagement positions to the up-
per rim of the bin.

2. A bin which is designed to be lifted by a
fork lift truck, the bin having a base and a
plurality of side walls, in which the base is
provided with tunnels to allow the tines of a
fork lift truck to engage and lift the bin, and in
which the side walls are reinforced in regions
which are respectively associated with the
tunnels and which each extend in an upward
direction from the associated tunnel to the up-
per rim of the bin, so that when a stack of
such bins is lifted by a fork lift truck, the
upward lift from the tines is transmitted up-
wardly through the said regions of the differ-
ent bins in the stack.

3. A bin according to claim 1 or claim 2,
comprising five seperable parts constituted by
a base panel and four side panels which con-
stitute the side walls in the assembled bin.

4. A bin according to any preceding claim,
in which the bin is provided with releasable
connecting means to enable the bin to be
readily assembled and dismantled.

5. A bin according to claim 4, in which the
connecting means by which the side walls are
connected together are at the corners of the
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6. A bin according to any preceding claim,
made of a synthetic plastics material or ma-
terials.

7. A bin according to claim 6, made of
polypropylene.

8. A bin according to claim 6, made of high
density polyethylene.

9. A bin according to any one of claims 6
to 8, made of one or more injection moulded
parts.

10. A bin according to any preceding claim,
in which the upper rim of the bin is also rein-
forced.

11. A bin which is designed to be lifted by
a fork lift truck, substantially as described
herein with reference to the accompanying
drawings.
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