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PALLETS 

BACKGROUND OF THE INVENTION 

In the case of a pallet of the prior art, spacer pieces 
are provided which are constructed as inter-engaging 
cylindrical columns which are distributed between an 
upper part and a lower part. This known solution is 
however a purely theoretical solution which cannot be 
used in practice because suitable plastics materials are 
not available. The known pallet can only be produced 
from plastics material having virtually no shrinkage dif 
ferential, otherwise, the upper part of the pallet and 
lower part of the pallet will not ?t on each other. A 
plastics material which satisfies this requirement is 
however unsuitable for pallet manufacture on the one 
hand because it is very expensive and on the other hand 
because it is brittle and cannot cope with the mechani 
cal demands made of it. Such unsuitable plastics mate 
rials could for example be polystyrene, acryl-butiene 
styrene and glass fibre reinforced plastics materials. 
These plastics are sensitive to impact, and therefore, 
they require considerable wall thickness, which makes 
the cost correspondingly high. Such pallets are there 
fore not competitive with cheap wooden pallets. 

SUMMARY OF THE INVENTION 

The present invention is based on the problem of pro 
viding a pallet made from a plastic material having con 
siderable shrinkage differential. 

It is an object of this invention to provide a pallet 
made from a thermoplastic material such as polyethyl 
ene and, in order that the mutually corresponding re 
cesses can also fit the matching projections when there 
is a considerable difference in the shrinkage between 
the upper part and lower part, special structural meas 
ures must be adopted. 
According to this invention, a pallet comprises an 

upper part and a lower part, at least one of the parts in 
cluding spacing pieces maintaining the parts in spaced 
relation, the upper part having a plurality of surfaces 
each of which interengages with one of a corresponding 
plurality of surfaces on the lower part. Each of the said 
inter-engaging surfaces extends in a direction parallel 
to or coincident with a radial line emanating from an 
axis essentially normal and common to the upper and 
lower part so as to restrain relative movement of the 
two parts in a direction transverse to the surfaces, and 
means for connecting the two parts together. 

Preferably, one of each of the said plurality of inter 
engaging surfaces comprises first locating means and 
the other surface comprises second locating means 
which locate along a path extending in the direction of 
the said radial line. 

In one form, the ?rst means comprises an elongate 
projection, wherein the second means comprises an 
elongate depression, the longitudinal axes of the said 
projection and depression being coincident with the 
said radial line and wherein the projection engages with 
and locates in the depression. 

In another form, the first means comprises two elon 
gate projections, the longitudinal axes of which are 
spaced one on each side of the said radial line, and par 
allel to the said radial line, wherein the second means 
comprises two elongate depressions the longitudinal 
axes of which are also spaced one on each side of the 
radial line and parallel to the said radial line and 
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2 
wherein the two projections engage with and locate in 
the respective depressions. 

In yet another form, the ?rst and second locating 
means each comprise racks of elongate teeth, the teeth 
in one rack engaging with and locating in the tooth 
spaces in the other rack. 

Preferably, the ?rst and second locating means each 
comprise two racks of elongate teeth and the longitudi 
nal axes of the two racks of teeth are spaced one to 
each side of the said radial line and parallel to the radial 
line. It has been found expedient for the axis to be a 
central axis common to both the upper part and lower 
part. 

If the shrinkage in the upper part amounts for exam 
ple to 4% and approximately 2‘/2% in the lower part, 
then the shrinkage differential is 1‘/2% and in the case 
of a pallet 80 to 120 cm in length, this results in corre 
sponding points in the upper part and lower part di 
verging in their position by approximately 1 to 1.8 cm. 
The result of this is that spacer pieces which are pro 

vided cannot match each other and bores for screws 
have to be made substantially larger than the screws 
themselves. Since the material has a high rate of cold 
flow, normal simple screwing is impossible, since the 
screws would become repeatedly slackened and by vir 
tue of the relatively large holes required, there would 
always be a displacement of the upper part in relation 
to the lower part. The thrust forces acting on a pallet 
could therefore not be absorbed by such a construc 
tion. This problem is reliably resolved by the construc 
tion proposed according to the invention. If sufficiently 
large screw holes, for example elongated holes, are pro 
vided in the upper part or lower part of the pallet, then 
with such constructions, even should these screws be 
come slack due to cold flow of the material, the thrust 
forces would be absorbed by the positively inter— 
engaging first and second locating means. 
The invention further suggests that the under part 

and upper part of the pallet be constructed differently 
in ribbing and structure. By virtue of the upper part and 
lower part being of different constructions as compared 
with the known two-part pallet, both parts can be 
adapted to their particular tasks. The upper part must 
have a half-closed and fairly rigid surface for the goods 
which are to be placed on it, while the lower part is so 
shaped that access for a fork-lift truck is possible. 
Whereas according to a further suggestion of the in 

vention, the upper part is constructed with inwardly di 
rected reinforcing ribs, the lower part has an encircling 
frame, the inside of which has no troublesome projec 
tions which protrude beyond the contours of the inside. 
The virtually smooth construction of the inside of the 
frame therefore permits easy application of a fork lift 
truck. 

It has been found expedient for the upper part and 
lower part to be bolted to each other, there being at 
least in the spacer piece of the upper part or lower part 
an elongated aperture, the longitudinal axis of which 
coincides with one of the radiatingly extending lines. 
The bolting together of the upper part and lower part 
has been found to be a particularly sensible solution 
from the point of view of expenditure and success. The 
presence of the elongated holes guarantees that no ?n 
ishing work on the upper part or lower part is necessary 
after the injection moulding process, bolting together 
being possible without any further work. 
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The invention further proposes that the projections 

or recesses in the spacer pieces be ribs or grooves, re 
spectively. Such ribs and grooves can be easily and reli 
ably produced and they can easily be so dimensioned 
that they have large areas positively engaging one an 
other. Such ribs and/or grooves, like other correspond 
ing disposed projections and recesses, guarantee that 
the upper part and the lower part always fit each other 
even if, due to differing shrinkage, the two parts are of 
different sizes. The deviations must occur so that the 
upper part and the lower part are geometrically similar 
to each other, one of the two parts being larger than the 
other. The two parts have a common center which is 
constituted by the center of the radiating lines. Since, 
by virtue of the geometrically similar enlargement or 
shrinkage of one part in relation to the other, the now 
mutually corresponding projections and recesses, in 
other words particularly the grooves and ribs, can have 
become displaced essentially in the direction of radia 
tion only, it is ensured that the upper part and the lower 
part always fit each other. 
The invention further proposes that the outside of the 

upper part be constructed to fit positively the outside 
of the lower part. 
Such a construction ensures that the pallet according 

to the invention can be satisfactorily stacked. It is par 
ticularly advantageous for the outside of the upper part 
to have ribs disposed in the region of the edge, while 
the outside of the lower part has correspondingly 
shaped and disposed grooves. In addition to its stacking 
properties, such a pallet also has the advantage that the 

’ raised marginal zone can prevent goods placed on the 
upper part from slipping on the outside surface of the 
upper part. This is particularly convenient for the trans~ 
portation of crates of bottles which, without the provi 
sion of an edge, could easily slip off the pallet, which 
they do in the case of the known pallet. 

In order to facilitate entry by a fork lift truck, it is ad 
vantageous for the profile of the encircling frame and 
of the connecting crosspiece to be relatively ?at and 
slightly convex. 
The invention further proposes that the inwardly di 

rected ribs of the upper part extend at least partially 
and substantially diagonally to the outer edge. Such an 
arrangement increases the stability of the pallet and its 
resistance to torsion. 

Finally, the invention proposes that the lower part 
and the upper part of the pallet be at least substantially 
of the same size. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be described 
by way of example with reference to the accompanying 
drawings, of which: 
FIG. 1 is a plan view of the upper part of the pallet; 
FIG. 2 is a section on the line II-—II in FIG. 1; 
FIG. 2a is a section on the line Ila-—lla in FIG. 1; 
FIG. 3 is a side view of the assembled pallet; 
FIG. 4 is a view of the underside of the pallet in the 

direction of the arrow IV in FIG. 3; 
FIG. 5 is a side view of the lower part of the pallet; 
FIG. 6 shows two inter-engaging spacing pieces of the 

upper part and lower part, in an exploded view; 
FIG. 7 is a section through another form of embodi 

ment of the spacer pieces; 
FIG. 8 is a plan viewvof the surface of the lower 

spacer piece according to FIG. 7; ‘ 

3,868,915 

20 

25 

35 

40 

45 

55 

4 
FIG. 9 is a plan view of the lower spacer piece ac 

cording to FIG. 6; 
FIG. 10 is a section through a further form of em 

bodiment of the upper and lower spacer piece; 
FIG. 11 is a plan view of the surface of the lower 

spacer piece according to FIG. 10; 
FIG. 12 is a plan view of a construction of a frame 

piece of the lower part according to the arrow XII in 
FIG. 5; 
FIG. 13 is a part of the edge according to the arrow 

XIII in FIG. 2; 
FIG. 14 is a section along the line XIV-XIV in FIG. 

12; and 
FIG. 15 is a section along the line XV-XV in FIG. 

13. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The pallet consists of two synthetic plastic parts, 
namely a lower part 1 and an upper part 2. The upper 
part 2 has spacer pieces 3 while the lower part has 
spacer pieces 4. By means of correspondingly disposed 
and shaped depressions and projections or inter‘ 
engaging teeth, the spacer pieces 3 and 4 engage one 
another. FIGS. 6 to 11 show different embodiments of 
the positively inter-engaging corresponding spacer 
pieces 3 and 4. . - 

In the common center 5 of upper part 2 and lower 
part 1 are spacer pieces, one of which carries a (not 
shown) cylindrical depression while the other carries a 
likewise not shown cylindrical stud which fits the de~ 
pression. The‘center 5 of these spacer pieces is at the 
same time the center of a number of radiatingly inter 
secting lines 6, 7, and 8. These lines pass through the 
spacer pieces 3 and 4 and form the lines of symmetry 
for the projections and depressions or inter-engaging 
teeth. 
The upper part 2 of the pallet'has an encircling edge 

9 which is injection-moulded in one piece with connect 
ing crosspieces 10. The areas between the edge 9 and 
the connecting crosspieces 10 are filled by means of a 
substantially diagonally disposed ribbed lattice II, the 
strengthening ribs 12 (see FIG. 2a) of which point into 
the interior of the pallet. A discontinuously encircling 
edge 13 is provided on the upper part of the pallet. 
The lower part 1 (see FIG. 4) comprises an encircling 

frame 14 which is constructed in one piece with con 
necting crosspieces 15. Both the frame 14 and also the 
connecting crosspieces 15 have the slightly convex pro 
file as shown at 16 in FIGS. 3 and 5. Externally encir 
cling the underside of the frame 14 is a groove 17 (see 
FIGS. 12 and 14) which matches the edge 13 of upper 
part 2 in its shape and location. The groove 17, to 
gether with the edge 13, allow the stacking of empty 
pallet. To save on material, both the lower encircling 
frame 14 and also the connecting crosspiece 15 have 
apertures 18. 
With regard to FIGS. 7 and 8, the upper spacer piece 

3 has, disposed parallel with the radiating line 6, elon 
gate projections or ribs 19 which engage in correspond 
ing depressions or grooves 20 in the lower spacer piece 
4. Also provided in the lower spacer piece is an elon 
gated hole 21 while a hole 22 is provided in the upper 
spacer piece 3. A screw is passed through the hole 22 
and the elongated hole 21, washers are fitted and then 
the two parts are bolted rigidly to each other. 
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FIGS. 10 and 11 show a different form of locating 
means comprising racks of elongate teeth or serrations, 
the teeth or serrations on one part engaging in and lo 
eating in the tooth spaces on the other part. There are 
two racks on each spacing piece arranged one each side 
of the radial line in a similar manner to the elongate 
projection and depressions shown in FIGS. 7 and 8. 

Finally, FIGS. 6 and 9 show a further embodiment. 
Where this embodiment is concerned, the lower spacer 
piece 4 has a projection 23 which engages in the de 
pression 24 of the upper spacer piece 3 when the pallet 
is in the assembled position. In the position of assem~ 
bly, the shoulders 25 and 26a of the spacer pieces 3 and 
4 rest on each other. The projection 23 is constructed 
as a rib. The depression 24 extends so that its walls 25 
extend parallel with the line 6. With this embodiment 
also, an elongated hole 21 is provided in the lower 
spacer piece 4, while there is in the upper spacer piece 
3 a hole 22. The upper part and the lower part are con 
nected by means of screws 26, nuts 27 and washers 28. 
The projection 23, which is constructed as an elon 

gated rib, and the depression 24 have obliquely extend 
ing lateral flanks of the same inclination with respect to 
the vertical plane extending jointly through the line 6. 
What I claim is: 
l. A pallet comprising an essentially flat upper part 

and an essentially ?at lower part, said upper and lower 
parts having a common axis normal to the load bearing 
surface of the upper part and to the upper surface of 
the lower part, at least one of the parts including spac 
ing pieces for maintaining the upper and lower parts in 
spaced relation, the upper part having a plurality of 
protrusions or depressions in a lower surface thereof 
each of which interengages with one of a corresponding 
plurality of depressions or'protrusions on an upper sur 
face of the lower part, each of a first group of said plu 
ralities of said interengaging protrusions or depressions 
having an elongated longitudinal axis extending in a di 
rection essentially along one of a plurality of radial 
lines projected from said common axis, and each of fur 
ther groups of said pluralities of said interengaging pro~ 
trusions or depressions having longitudinal axes ex 
tending in directions essentially along others of said 
plurality of projected radial lines, whereby relative 
movement of the two parts in a direction transverse to 
said surfaces is restrained, and means joining said 
upper and lower parts for connecting the two parts to 
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6 
gether while allowing limited relative movement there 
between. 

2. A pallet according to claim 1 wherein the longitu 
dinal axes of said protrusions are spaced one on each 
side of the said radial lines and parallel to the said ra 
dial lines, and the longitudinal axes of said depressions 
are spaced one on each side of the radial lines and par 
allel to the radial lines, said protrusions engaging with 
and locating in the respective depressions. 

3. A pallet according to claim 1, wherein the protru 
sions and depressions each comprise racks of spaced, 
elongated teeth, the teeth in one rack engaging with 
and locating in the spaces in the other rack. 

4. A pallet according to claim 3 wherein the protru 
sions and depressions each comprise two racks of elon 
gate teeth and wherein the longitudinal axis of the two 
racks of teeth are spaced one to each side of the said 
radial lines and parallel to the radial lines. 

5. A pallet according to claim 1 wherein each of the 
two parts includes spacing pieces and wherein the in 
ter-engaging protrusions and depressions comprise sur~ 
faces of the spacing pieces. 

6. A pallet according to claim 1, wherein the said 
normal axis is a central axis common to both the upper 
and the lower part. 

7. A pallet according to claim 1, wherein the means 
for connecting the upper part and lower part together 
comprise bolts which pass through apertures in the 
spacing pieces and wherein the apertures in the spacing 
piece on at least one of the parts are elongated and 
have a longitudinal axis which coincides with one of 
said radial lines. 

8. A pallet according to claim 1 wherein a peripheral 
edge portion of the upper part is formed to receive pos 
itively a peripheral edge portion of the lower part to fa 
cilitate stacking of pallets. 

9. A pallet according to claim 8, wherein the periph 
eral edge portion of the upper part is formed with ribs 
and wherein the peripheral edge portion of the lower 
part is formed with corresponding grooves in which the 
ribs locate. 

10. A pallet according to claim 1, wherein said upper 
part includes an essentially rectangular outer edge and 
inwardly directed ribs which extend at an oblique angle 


