
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
10

1 
78

3
A

1
*EP004101783A1*

(11) EP 4 101 783 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
14.12.2022 Bulletin 2022/50

(21) Application number: 21178412.9

(22) Date of filing: 09.06.2021

(51) International Patent Classification (IPC):
B65D 71/70 (2006.01) B65D 19/00 (2006.01)

B65D 19/44 (2006.01) B65D 71/00 (2006.01)

B65D 85/06 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B65D 19/004; B65D 19/44; B65D 71/70; 
B65D 85/06; B65D 2519/00034; B65D 2519/00069; 
B65D 2519/00268; B65D 2519/00288; 
B65D 2519/00318; B65D 2519/00338; 
B65D 2519/00815; B65D 2519/00945 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Bayerische Motoren Werke 
Aktiengesellschaft
80809 München (DE)

(72) Inventor: Parra, Jose
Moore, 29369 (US)

(54) TRAY DEVICE FOR TRANSPORTING VEHICLE WHEELS, AND USE OF SUCH A TRAY DEVICE

(57) The invention relates to a tray device (1) for
transporting a plurality of vehicle wheels (2, 20), the tray
device (1) comprising a first tray (3) comprising a plurality
of receptacles (4a-c) arranged one after another along a
first direction (5). The receptacles (4a-c) are configured
to receive respective first portions (6) of the vehicle
wheels (2, 20) along the respective radial direction (7) of
the respective vehicle wheel (2, 20). The first tray (3)

comprises at least three support groups (8a-c) each com-
prising a plurality of support legs (9, 10) configured to
support the first tray (3) on a ground. The support groups
(8a-c) are arranged one after another along the first di-
rection (5) such that the support groups (8a-c), along the
first direction (5), bound pickup areas (13a, b) for tines
of a fork of a forklift.
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Description

[0001] The invention relates to a tray device for trans-
porting vehicle wheels. The invention also relates to a
use of such a tray device.
[0002] JP 2014/028624 A shows a tray for vehicle
wheels. Moreover, US 2004/0255827 A1 shows a tray
apparatus adapted to transport a plurality of vehicle com-
ponents.
[0003] It is an object of the present invention to provide
a tray device and a use of such a tray device such that
vehicle wheels may be transported in a particularly ad-
vantageous way.
[0004] This object is solved by a tray device having the
features of patent claim 1 and a use having the features
of patent claim 9. Advantageous embodiments with ex-
pedient developments of the invention are indicated in
the other patent claims.
[0005] A first aspect of the present invention relates to
a tray device for transporting a plurality of vehicle wheels.
The respective vehicle wheel is also referred to as a
wheel used for a vehicle. For example, the respective
wheel is used to assemble or manufacture a respective
vehicle such that, for example, the tray device according
to the present invention is used in a method for assem-
bling or manufacturing at least one vehicle. For example,
the respective vehicle is a motor vehicle, in particular a
passenger vehicle. This means that the vehicle, in its
completely assembled state, comprises the respective
wheel.
[0006] The tray device according to the present inven-
tion comprises a first tray which comprises a plurality of
receptacles. The receptacles are arranged one after an-
other along a first direction. Moreover, the receptacles
are spaced away from each other along the first direction.
The receptacles are configured to receive respective first
portions of the vehicle wheels along the respective radial
direction of the respective vehicle wheel. This means that
the respective wheel may be partially arranged in the
respective receptacle along the respective radial direc-
tion of the respective wheel. In again other words, the
respective wheel may be arranged in the respective re-
ceptacle in such a way that the respective wheel is moved
in relation to the first tray along the respective radial di-
rection of the respective wheel, thereby arranging the
respective first portion of the respective wheel in the re-
spective receptacle. Preferably, the vehicle wheels may
be arranged in the receptacles of the first tray in such a
way that the first length portions of first ones of the vehicle
wheels are arranged in a first one of the receptacles, and
the first portions of second ones of the vehicle wheels
are arranged in a second one of the receptacles, wherein
the second receptacle is arranged besides the first re-
ceptacle along the first direction. For example, the first
vehicle wheels form a first wheel row, wherein, for exam-
ple, the second vehicle wheels form a second wheel row.
This means that, for example, the first vehicle wheels are
arranged in a first row, wherein, for example, the second

vehicle wheels are arranged in a second row. In this re-
gard, for example, the second row is arranged besides
the first row along the first direction. Preferably, said rows
extend parallel to each other. Moreover, for example, the
respective row may extend along a second direction ex-
tending perpendicularly to the first direction. Since the
respective first portions of the respective vehicle wheels
may be or are arranged in the receptacles of the first tray,
movements of the vehicle wheels in relation to the first
tray may be limited or avoided, in particular along the first
direction and, for example, along the second direction
and, for example, along a third direction extending per-
pendicularly to the first and second directions.
[0007] The first tray further comprises at least three
support groups which are also referred to as support leg
groups. Each support group comprises a plurality of sup-
port legs configured to support the first tray on a ground.
This means that the first tray may be supported on said
ground via support legs, i.e. via the support groups. For
example, said ground may be a ground of a building in
which the vehicle wheels are transported by the tray de-
vice. Preferably, the support groups and thus the support
legs are arranged on a lower side of the first tray, the
lower side facing away from an upper side of the first
tray. For example, the receptacles may be arranged on
said upper side of the first tray.
[0008] The support groups are arranged one after an-
other along the first direction. Moreover, the support
groups are spaced away from each other along the first
direction such that the support groups, along the first di-
rection, bound, in particular at least or exactly, two pickup
areas for tines of a fork of a forklift. Thus, said forklift may
move its fork and thus the tines of the fork in relation to
the first tray along the second direction in such a way
that at least the respective length areas of the tines are
arranged in the pickup areas and thus between the sup-
port groups. Subsequently, the forklift may raise the fork,
i.e. move the fork in the vertical direction upwards thereby
raising the first tray, i.e. moving the first tray in the vertical
direction upwards. Furthermore, one of the support
groups is arranged between the pickup areas along the
first direction. In other words, a first one of the pickup
areas is arranged between a first one of the support
groups and a second one of the support groups along
the first direction, and a second one of the pickup areas
is arranged between the second support group and a
third one of the support groups along the first direction.
Thus, the first tray and thus the tray device may be trans-
ported or handled by the forklift in a particularly advan-
tageous way.
[0009] The tray device according to the present inven-
tion further comprises at least one second tray. Prefera-
bly, the first and second trays are separate and/or sep-
arately manufactured components. The second tray is
identical to the first tray. In other words, the first and sec-
ond trays are identical in design. Moreover, the second
tray is configured to be arranged above the first tray, in
particular in the vertical direction, in such a way that the
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receptacles of the second tray and thus, the upper side
of the second tray face towards the receptacles of the
first tray and thus the upper side of the first tray, thereby
receiving respective second portions of the vehicle
wheels in the receptacles of the second tray along the
respective radial direction of the respective vehicle
wheel. Hence, in order to transport the vehicle wheels,
the vehicle wheels are arranged in the receptacles of the
first tray as described above, i.e. in such a way that the
first portions of the vehicle wheels are arranged in the
receptacle of the first tray. Subsequently, the second tray
is arranged above the first tray and on the vehicle wheels
arranged in the receptacles of the first tray in such a way
that the second portions of the vehicle wheels are ar-
ranged in the receptacles of the second tray. Thus, the
vehicle wheels may be fixed to the trays and thus the tray
device in a particularly advantageous way such that rel-
ative movements between the vehicle wheels and the
tray device are limited or avoided.
[0010] The invention is simple to use, easy to handle
and more cost-effective than conventional solutions. In
comparison with conventional solutions, a number of
items to form or build a load unit may be reduced by the
invention. Moreover, in comparison with conventional so-
lutions, the invention requires less space for storage and
air pockets may be reduced such that more load units
may be transported. Thus, by the invention, the vehicle
wheels may be transported in a particularly space- and
cost-effective way. Moreover, a particularly low weight
of the tray device according to the present invention may
be realized such that the tray device and the vehicle
wheels may be transported in a particularly cost-effective
way.
[0011] In a particularly advantageous embodiment of
the present invention, the first and second trays are con-
figured to be stacked on one another in such a way that
the lower sides of the first and second trays face towards
each other and the respective support legs of the respec-
tive tray are arranged besides the support legs of the
other tray and supported on the lower side of the other
tray. Thus, a second tray device being identical to the
first tray device may be arranged on the first tray device
in such a way that the lower side of the first tray of the
second tray device faces towards the lower side of the
second tray of the first tray device and the support legs
of the first tray of the second tray device are arranged
besides the support legs of the second tray of the first
tray device and the support legs of the first tray of the
second tray device are supported on the lower side of
the second tray of the first tray device and the support
legs of the second tray of the first tray device are sup-
ported on the lower side of the first tray of the second
tray device. Thus, the first and second tray devices may
be stacked on one another such that a particularly high
number of vehicle wheels may be transported by the first
and second tray devices in a particularly cost- and space
saving way. Moreover, excessive movements of the first
tray of the second tray device in relation to the second

tray of the first tray device may be avoided by the support
legs of the second tray of the first tray device and the first
tray of the second tray device.
[0012] In a further advantageous embodiment of the
invention, the respective support legs of the respective
support group of the respective tray are arranged one
after another along the second direction and spaced
away from each other along the second direction extend-
ing perpendicularly to the first direction. Thus, the respec-
tive tray may be supported on said ground in a particularly
advantageous way. Moreover, the trays may be stacked
on one another in a particularly advantageous way,
wherein, by the support legs, excessive relative move-
ments between the trays stacked on one another may
be avoided.
[0013] In a particularly advantageous embodiment of
the invention, first ones of the support legs of the respec-
tive support group of the respective tray form a first sup-
port leg row, wherein second ones of the support legs of
the respective support group of the respective tray form
a second support leg row. This means that the first sup-
port legs are arranged in the first support leg row, and
the second support legs are arranged in the second sup-
port leg row. Thus, the respective tray may be supported
on the ground in a particularly advantageous way, and
the trays may be stacked on one another in a particularly
advantageous way, wherein, by the support legs, exces-
sive relative movements between the trays stacked on
one another may be avoided since the support legs of
one of the trays may be supported on the support legs
of the other tray and vice versa. Preferably, the support
leg rows are at least partially arranged besides each other
along the first direction, wherein, for example, the support
leg rows extend parallel to each other. In other words,
preferably, the respective support leg rows of the respec-
tive support group are arranged at least partially one after
another along the first direction. Preferably, the respec-
tive support leg rows of the respective support group are
at least predominantly, in particular completely, arranged
one after another along the first direction.
[0014] In a further embodiment of the invention, the
support leg rows are offset from each other along the
second direction. Thus, when stacking the trays on one
another, the support legs of the first tray may be partic-
ularly advantageously arranged besides the support legs
of the second tray and vice versa such that the support
legs may limit or avoid relative movements between the
trays stacked on one another in a particularly advanta-
geous way. In particular, the support legs may avoid or
limit relative movements between the trays stacked on
one another in both the first and second directions such
that the vehicle wheels may be transported in a particu-
larly advantageous way.
[0015] In order to transport vehicle wheels in a partic-
ularly cost-effective way, in a further embodiment of the
present invention, the respective tray is formed in one
piece.
[0016] Preferably, the respective tray is made from a
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plastic material such that the weight of the respective tray
and thus the tray device may be kept particularly low.
[0017] In a particularly advantageous embodiment of
the invention, the respective tray comprises recesses for
receiving straps. This means that at least a length portion
of a strap may be received in the respective recess. By
the straps, the first and second trays and the vehicle
wheels arranged between the first and second trays may
be held together or may be held against each other. Since
at least respective length portions of straps may be ar-
ranged in the recesses, excessive relative movements
between the respective strap and the respective tray may
be avoided such that the vehicle wheels may be trans-
ported in a particularly save and cost- and space-effec-
tive way.
[0018] A second aspect of the present invention relates
to a use of a tray device according to the present inven-
tion, i.e. according to the first aspect of the present in-
vention. In said use, the tray device is used for transport-
ing said vehicle wheels. In other words, the invention also
relates to a method for transporting vehicle wheels. In
said method, at least one tray device according to the
present invention, i.e. according to the first aspect of the
present invention is used for transporting the vehicle
wheels. Advantages and advantageous embodiments of
the first aspect of the present invention are to be regarded
as advantages and advantageous embodiments of the
second aspect of the present invention and vice versa.
[0019] In order to transport a particularly high number
of vehicle wheels, in particular of different vehicle wheels,
in a particularly cost- and space-effective way, in a pre-
ferred embodiment of the second aspect of the present
invention, the tray device, during a first time span, is used
for transporting first vehicle wheels having a first diame-
ter, wherein the tray device, during a second time span
following the first time span, is used for transporting sec-
ond vehicle wheels having a second diameter different
from the first diameter. This means that the tray device
and its first and second trays may be used for transporting
different types of vehicle wheels, wherein the types of
vehicle wheels differ with respect to the respective diam-
eter. Thus, for example, vehicle wheels of a first one of
said types may be simultaneously transported by the tray
device during the first time span, and vehicle wheels of
a second one of the types may be simultaneously trans-
ported by the tray device during the second time span.
Thus, an excessive number of different variants of the
tray device and thus the trays may be avoided such that
the different types of vehicle wheels may be transported
in a particularly cost-effective way.
[0020] Conventionally, different variants of trays are
necessary for different diameters of vehicle wheels to be
transported such that, for example, a first variant of the
trays used for vehicle wheels having a diameter of 18
inches, a second variant of the trays is used for trans-
porting vehicle wheels having a diameter of 19 inches, a
third variant of the trays is used for transporting vehicle
wheels having a diameter of 20 inch, a fourth variant of

the trays is used for transporting vehicle wheels having
a diameter of 21 inches, and a firth variant of the trays is
used for transporting vehicle wheels having a diameter
of 22 inches. In this regard, the tray device according to
the present invention may be used for transporting vehi-
cle wheels having a diameter ranging from 18 inches to
22 inches such that, for example, vehicle wheels having
a diameter of 18 inches, 19 inches, 20 inches, 21 inches
and 22 inches may be transported by the same tray de-
vice according to the present invention. Thus, handling
costs and handling time may be excessively reduced by
the present invention in relation to conventional con-
cepts.
[0021] Preferably, the respective receptacle of the re-
spective tray tapers or reduces along the third direction
and, preferably, towards the lower side of the respective
tray such that vehicle wheels having different diameters
may be arranged in the respective receptacle of the re-
spective tray, in particular in such a way that excessive
relative movements between the respective vehicle
wheel and the respective tray may be avoided.
[0022] Further details of the invention will be adherent
from the following description of preferred embodiments
and the accompanying drawings. The drawings show in:

Fig. 1 a schematic perspective view of a first embod-
iment of a tray device for transporting a plu-
rality of vehicle wheels;

Fig. 2 a schematic perspective view of a first tray of
the tray device according to the first embodi-
ment;

Fig. 3 a schematic side view of the tray according to
Fig. 2;

Fig. 4 a schematic top view of the tray according to
Fig. 3;

Fig. 5 a schematic top view of a first type of vehicle
wheels arranged in the tray according to Fig. 4;

Fig. 6 a schematic top view of the of a second type
of vehicle wheels arranged in the tray accord-
ing to Fig. 4;

Fig. 7 a schematic side view of the vehicle wheels
of the first type arranged in the tray device ac-
cording to the first embodiment;

Fig. 8 a schematic side view of the vehicle wheels
of the second type arranged in the tray device
according to the first embodiment;

Fig. 9 a schematic perspective view of a second em-
bodiment of the tray device,

Fig. 10 a schematic perspective view of a tray of the
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tray device according to the second embodi-
ment;

Fig. 11 a schematic side view of the tray according to
Fig. 10;

Fig. 12 a schematic top view of the tray according to
Fig. 11;

Fig. 13 a schematic side view of vehicle wheels of a
third type arranged in the tray device accord-
ing to the second embodiment;

Fig. 14 a schematic top view of the vehicle wheels of
the third type arranged in the tray according
to Fig. 12; and

Fig. 15 a schematic bottom view of a third embodi-
ment of the tray.

[0023] In the Fig. the same elements or elements hav-
ing the same function are indicated by the same refer-
ence signs.
[0024] Fig. 1 shows, in a schematic perspective view,
a first embodiment of a tray device 1 for transporting a
plurality of vehicle wheels 2. This means that the tray
device 1 is used for transporting the vehicle wheels 2
which are also referred to as wheels. In again other
words, the tray device 1 is used in a method for trans-
porting the vehicle wheels 2 wherein, in the method, the
vehicle wheels 2 are transported by the tray device 1. As
further described in greater detail below, the vehicle
wheels 2 are vehicle wheels of a first type. The vehicle
wheels 2 of the first type all have a first diameter. As will
be described in greater detail below, the tray device 1 is
also referred to as a first tray device. The tray device 1
comprises a first tray 3. As shown in Fig. 2, the first tray
3 comprises a plurality of receptacles 4a-c which are ar-
ranged one after another along a first direction illustrated
by a double arrow 5. Moreover, the receptacles 4a-c are
spaced away from each other along the first direction.
As shown in Fig. 3, the respective receptacle 4a-c is con-
figured to receive a respective first portion 6 of the re-
spective vehicle wheel 2 along the respective radial di-
rection of the respective wheel 2. In Fig. 1, the respective
radial direction of the respective wheel 2 is illustrated by
a double arrow 7. Hence, in order to transport the vehicle
wheels 2, the respective vehicle wheel 2 is moved along
the radial direction of the respective vehicle wheel 2 in
relation to the first tray 3 in such a way that the first portion
6 is arranged in the respective receptacle 4a-c and the
respective vehicle wheel 2 is supported on the first tray
3 in the respective radial direction of the respective ve-
hicle wheel 2.
[0025] As may be gathered from Figs. 1-4, the first tray
3 comprises at least or exactly three support groups 8a-
c. The respective support group 8a-c comprises a plu-
rality of support legs 9, 10 configured to support the first

tray 3 on a ground not shown in the figures. This means
that the first tray 3 may be supported on the ground via
the support legs 9, 10, in particular in the vertical direction
downwards. Figs. 1 to 4 show an orientation of the tray
device 1 and thus the tray 3, wherein the vehicle wheels
2 are transported by the tray device 1 whilst the tray de-
vice 1 and thus the tray 3 are in said orientation. With
respect to said orientation, said first direction extends
horizontally, wherein the respective radial direction of the
respective vehicle wheel 2 extends vertically and thus
perpendicularly to the first direction. As shown in Fig. 3,
the support groups 8a-c are arranged on a lower side 11
of the tray 3. The lower side 11 faces downwards in the
vertical direction whilst the vehicle wheels 2 are trans-
ported by the tray device 1 and thus the tray 3, i.e. whilst
the tray device 1 is in said orientation. As shown in Figs.
2 and 4, the receptacles 4a-c are arranged on an upper
side 12 of the tray 3. The upper side 12 faces upwards
in the vertical direction whilst the vehicle wheels 2 are
transported by the tray device 1 and thus the tray 3, i.e.
whilst the tray device 1 is in said orientation.
[0026] The support groups 8a-c are arranged one after
another along the first direction. Moreover, the support
groups 8a-c are spaced away from each other along the
first direction such that the support groups 8a-c, along
the first direction, bound at least or exactly two pickup
areas 13a, b for tines of a fork of a forklift. Thus, said
forklift may move its fork along a second direction in re-
lation to the tray 3 such that, along the second direction,
the tines are arranged in the pickup areas 13a, b. The
second direction is illustrated by a double arrow 23,
wherein the second direction extends perpendicularly to
the first direction. With respect to said orientation the tray
device 1 is in whilst the vehicle wheels 2 are transported
by the tray device 1, the first and second directions extend
horizontally, i.e. span a horizontal plane. A third direction
is illustrated by the double arrow 7. Said third direction
coincides with the respective radial direction of the re-
spective vehicle wheel 2, and the third direction extends
perpendicularly to the first and second directions. More-
over, with respect to the orientation the tray device 1 is
in whilst the vehicle wheels 2 are transported by the tray
device 1, the third direction extends vertically, i.e. in the
vertical direction. Thus, the third direction coincides with
the vertical direction whilst the vehicle wheels 2 are trans-
ported by the tray device 1.
[0027] When the forklift moves its fork and thus the
tines in the vertical direction upwards whilst the tines are
arranged in the pickup areas 13a, b, the tray 3 and thus
the tray device 1 and the vehicle wheels 2 arranged in
the tray device 1 are raised, lifted or moved in the vertical
direction upwards by the forklift. Subsequently, the tray
device 1 and thus the vehicle wheels 2 may be transport-
ed by the forklift, in particular along said ground. Since
the pickup areas 13a, b are bound or limited by the sup-
port groups 8a-c, excessive relative movements between
the tray device 1 and the fork of the forklift may be avoided
whilst the tray device 1 is arranged on the fork. As shown
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in Fig. 3, the support group 8b is arranged between the
pickup areas 13a, b along the first direction. In other
words, the pickup area 13a is arranged between the sup-
port groups 8a, b along the first direction, and the pickup
area 13b is arranged between the support groups 8b, c
along the first direction.
[0028] The tray device 1 (first tray device) further com-
prises a second tray 14 which is identical to the first tray
3. This means that the trays 3 and 14 are identical in
design. As shown in Fig. 1, the second tray 14 is config-
ured to be arranged above the first tray 3 and on the
vehicle wheels 2 arranged in the receptacles 4a-c of the
tray 3 in such a way that the receptacles 4a-c of the sec-
ond tray 14 face towards the receptacles 4a-c of the first
tray 3 thereby receiving respective second portions 15
of the vehicle wheels 2 in the receptacles 4a-c of the
second tray 14 along the respective radial direction of
the respective vehicle wheel 2. In other words, in order
to transport the vehicle wheels 2 by the tray device 1, the
vehicle wheels 2 are arranged in the receptacles 4a-c of
the tray 3 in such a way that the first portions 6 are ar-
ranged in the receptacles 4a-c of the tray 3 and the ve-
hicle wheels are supported on the tray 3 in the radial
direction of the respective vehicle wheel 2. Subsequently,
the second tray 14 is, in the vertical direction, arranged
above the tray 3 and on the vehicle wheels 2 arranged
in the receptacles 4a-c of the tray 3 in such a way that
the second portions 15 are arranged in the receptacles
4a-c of the second tray 14, and the vehicle wheels 2 are
supported on the second tray 14 in the respective radial
direction of the respective vehicle wheel 2, and the upper
side 12 of the tray 14 and thus the receptacles 4a-c of
the tray 14 face downwards in the vertical direction and
towards the upper side 12 of the tray 3 and the recepta-
cles 4a-c of the tray 3. In again other words, the vehicle
wheels 2 are arranged between the trays 3 and 14 in
such a way that the vehicle wheels 2 are supported on
the trays 3 and 14 in the respective radial direction of the
respective vehicle wheel 2, and the portions 6 are ar-
ranged in the receptacles 4a-c of the tray 3, and the por-
tions 15 are arranged in the receptacles 4a-c of the tray
14. With respect to said orientation the tray device 1 and
thus the trays 3 and 14 are in whilst the vehicle wheels
2 are transported by the tray device 1, the vertical direc-
tion coincides with the third direction such that the third
direction and the vertical direction are illustrated by the
double arrow 7. As shown in Fig. 1, the vehicle wheels
are arranged between the trays 3 and 14, in particular
between the upper sides 12 of the trays 3 and 14, along
the third direction and thus along the vertical direction
while the vehicle wheels 2 are transported by the tray
device 1.
[0029] The trays 3 and 14 are configured to be stacked
on one another in such a way that the lower sides 11 of
the trays 3 and 14 face towards each other, and the re-
spective support legs 9, 10 of the tray 3 are arranged
besides the support legs of the tray 14 and vice versa,
and the support legs 9, 10 of the tray 3 are supported on

the lower side 11 of the tray 14, and the support legs 9,
10 of the tray 14 are supported on the lower side 11 of
the tray 3. This is illustrated and described by a third tray
16 which is identical to the trays 3 and 14. For example,
the third tray 16 is a tray of a second tray device which
is not shown in the figures. For example, the second tray
device is identical to the first tray device 1. As shown in
Fig. 1, the trays 3 and 14, the trays 3 and 16 and the
trays 14 and 16 are configured to be stacked on one
another as described by the example of the trays 3 and
14. In the embodiment shown in Fig. 1, the trays 14 and
16 are stacked on one another in such a way that the
lower sides 11 of the trays 14 and 16 face towards each
other, the support legs 9, 10 of the tray 14 are arranged
besides the support legs 9, 10 of the tray 16, the support
legs 9, 10 of the tray 14 are supported on the lower side
11 of the tray 16, and the support legs 9, 10 of the tray
16 are supported on the lower side 11 of the tray 14. With
respect to the orientation the trays 3, 14 and 16 and thus
the first tray device 1 and the second tray device are in
whilst transporting the vehicle wheels 2 and, for example,
further vehicle wheels not shown in the figures, the lower
side 11 of the tray 3 faces downwards in the vertical di-
rection, the lower side 11 of the tray 14 faces upwards
in the vertical direction, and the lower side 11 of the tray
16 faces downwards in the vertical direction. The support
legs 9, 10 of the trays 14 and 16 may avoid excessive
relative movements between the trays 14 and 16 since
the support legs 9, 10 of the trays 14 and 16 are or may
be supported on each other, i.e. the support legs 9, 10
of the trays 14 and 16 may overlap each other, for ex-
ample, along the first direction and/or along the second
direction. Thus, by means of the tray devices, a particu-
larly high number of vehicle wheels may be simultane-
ously transported in a particularly place- and cost-effec-
tive way.
[0030] The respective support legs 9, 10 of the respec-
tive support group 8a-c are arranged one after another
along the second direction and spaced away from each
other along the second direction extending perpendicu-
larly to the first direction. Moreover, the support legs 9 of
the respective support group 8a-c are arranged in a first
row extending in the second direction thereby forming a
first support leg row 17. The second support legs 10 of
the respective support group 8a-c are arranged in a sec-
ond row extending in the second direction thereby form-
ing a second support leg row 18, wherein said rows ex-
tend in parallel to each other and along the second di-
rection, and wherein the respective first and second sup-
port leg rows 17, 18 are arranged at least partially one
after another along the first direction. This means that
the support leg rows 17, 18 are offset from each along
the first direction (double arrow 5). Moreover, the support
leg rows 17, 18 are offset from each along the second
direction. Thus, excessive relative movements between
the trays 14 and 16 stacked on one another may be avoid-
ed along both the first and second directions.
[0031] Furthermore, the respective tray 3, 14 and 16
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is formed in one piece. For example, the respective tray
3, 14, 16 is made from a plastic material.
[0032] As shown in Fig. 2, the respective tray 3, 14, 16
comprises recesses 19 in which a respective length por-
tion of a respective strap may be or is arranged. By said
strap, the trays 3 and 14 and the vehicle wheels 2 ar-
ranged there between the trays 3 and 14 are held togeth-
er. Since the length portions of the straps are arranged
in the respective recesses 19, excessive relative move-
ments between the respective strap and the respective
tray 3, 14, 16 may be avoided.
[0033] Fig. 4 shows the respective tray 3, 14, 16 in a
schematic top view. Moreover, Fig. 5 shows, in a sche-
matic top view, the vehicle wheels 2 of the first type ar-
ranged in the tray 3. Fig. 6 shows, in a schematic top
view, second vehicle wheels 20 of a second type ar-
ranged in the tray 3. The first vehicle wheels 2 of the first
type differ from the second wheels 20 of the second type
in their respective diameter, in particular outer diameter.
As can be gathered from Figs. 7 and 8, the respective
first vehicle wheel 2 has a respective first diameter which
is preferably a respective first outer diameter. Moreover,
the respective second vehicle wheel 20 has a respective
second outer diameter which is, preferably, a respective
second outer diameter. In the embodiments shown in
Figs. 7 and 8, the first diameter is greater than the second
diameter such that the respective first vehicle wheel 2 is
greater than the respective second vehicle wheel 20 with
respect to their respective diameters. As can be gathered
from Figs. 1 to 8, both types of vehicles wheels may be
transported by the tray device 1. For example, in said
method, the tray device 1 is used during a first time span
to transport the vehicle wheels 2, i.e. the first type of
vehicle wheels. Moreover, for example, in said method,
the tray device 1 is used during a second time span to
transport the second vehicle wheels 20, i.e. the second
type of vehicle wheels, wherein, for example, the second
time span precedes or follows the first time span.
[0034] In order to transport both types of vehicle
wheels by the same tray device 1, and in order to avoid
excessive relative movements between the respective
type and the tray device 1, the respective receptacle 4a-
c tapers or reduces along the third direction (double arrow
7) towards the respective lower side 11 of the respective
tray 3, 14,16. Thus, both types of vehicle wheels, i.e. both
the respective first vehicle wheel 2 and the respective
second vehicle wheel 20 may be accommodated in the
respective receptacle 4a-c in a particularly advantageous
way. Moreover, preferably, respective wall areas 21
bounding respective portions of the respective recepta-
cle 4a-c may be concave, in particular in such a way that
the respective wall area 21 is circular. For example, the
first diameter and the second diameter range from 18
inches to 22 inches.
[0035] Figs. 9 to 14 show a second embodiment of the
tray device 1. In the second embodiment, the tray device
1 is configured to transport third vehicle wheels 22 of a
third type. The respective third vehicle wheel 22 has a

third diameter, in particular a third outer diameter. For
example, the third diameter is greater than 21 inches.
For example, the third diameter is 22 inches. For exam-
ple, in order to transport the third type of vehicle wheels
and the first type of vehicle wheels simultaneously and/or
to transport the third type of vehicles wheels and the sec-
ond type of vehicle wheels simultaneously, the respective
tray 3, 14, 16 according to the second embodiment and
the respective tray 3, 14, 16 according to the first em-
bodiment are configured to be stacked on one another
in the above-mentioned way.
[0036] As shown in Figs. 5 and 6, the vehicle wheels
2, 20 are transported by the tray device 1 according to
the first embodiment in such a way that the vehicle wheels
2, 20 are arranged in the receptacles 4a-c in such a way
that first ones of the vehicles of the vehicle wheels 2, 20
are arranged in a first wheel row R1, second ones of the
vehicle wheels 2, 20 are arranged in a second wheel row
R2, and third ones of the vehicle wheels 2, 20 are ar-
ranged in a third wheel row R3. The first vehicle wheels
2, 20 forming the first wheel row R1 are arranged in the
receptacle 4a, the second vehicles wheels 2, 20 forming
the second wheel row R2 are arranged in the receptacle
4b, and the third vehicle wheels 2, 20 forming the third
wheel row R3 are arranged in the receptacle 4c. As
shown in Figs. 5 and 6, the respective wheel row R1, R2,
R3 formed by the respective vehicle wheels 2 comprises
four vehicle wheels 2, wherein the respective wheel row
R1, R2, R3 formed by the respective vehicle wheels 20
comprises five vehicle wheels 20. The wheel rows R1,
R2 and R3 are arranged one after another along the first
direction, wherein the wheel rows R1, R2, R3 are not
offset from each other. Moreover, the respective tray 3,
14 and 16, according to the first embodiment has a first
length extending in the first direction, and a second length
extending in the second direction.
[0037] The respective tray 3, 14 and 16 according to
the second embodiment has the same outer dimensions
as the respective tray 3, 14 and 16 according to the first
embodiment.
[0038] However, the first length of the tray 3, 14 and
16 according to the second embodiment equals the sec-
ond length of the respective tray 3, 14, 16 according to
the first embodiment, and the second length of the re-
spective tray 3, 14, 16 according to the second embod-
iment equals the first length of the respective tray 3, 14,
16 according to the first embodiment. Thus, the first and
second embodiments of the tray device may be stacked
on one another in a particularly space-saving way.
[0039] In the first embodiment, the respective wheel
row R1, R2, R3 extends along the second direction. This
is also true for the second embodiment. However, as
shown in Fig. 14, in the second embodiment, the wheel
rows R1 and R2 are offset from each other along the
second direction (double arrow 23). Moreover, in the first
embodiment, the first length is greater than the second
length. Thus, in the second embodiment, the second
length is greater than the first length. Preferably, the re-
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spective tray 3, 14, 16 is made of a plastic material. For
example, said plastic material may be HDPE (high-den-
sity polyethylene).
[0040] A further difference between the first embodi-
ment and the second embodiment is that the three sup-
port groups 8a-c of the second embodiment are arranged
one after another along the second direction (double ar-
row 23), and the support groups 8a-c of the second em-
bodiment are spaced away from each other along the
second direction such that the pickup area 13a is ar-
ranged between the support groups 8a and 8b along the
second direction, and the pickup area 13b is arranged
between the support groups 8b and 8c along the second
direction. Moreover, the respective support legs 9, 10 are
arranged one after another along the first direction and
spaced away from each other along the first direction.
Moreover, the respective support leg rows 17 and 18 of
the respective support group 8a-c are offset from each
other in the first direction (double arrow 5). Thus, the
respective tray 3, 14 and 16, according to the second
embodiment may be transported or handled in the same
way as the respective tray 3, 14 and 16 according to the
first embodiment. However, by the second embodiment,
the third vehicle wheels 22 being larger than the vehicle
wheels 2, 20 may be transported.
[0041] Fig. 15 shows a third embodiment of the respec-
tive tray 3, 14, 16. Basically, the third embodiment and
the first embodiment are identical in construction. How-
ever, As shown in Fig. 15, the lower side 11 facing away
from the receptacles 4a-c comprises two stripes having
a first color, the stripes 24 being spaced away from each
other along the second direction (double arrow 23). Fur-
thermore, the lower side 11 has a portions 25, 26 and
27. Each portion 25, 26, 27 has a second color different
from the first color. For example, the first color is orange.
Moreover, for example, the second color is grey. As
shown in Fig. 15, the portion 25 is arranged between the
stripes 24 along the second direction. Moreover, one of
the stripes 24 is arranged between the portions 25 und
26 along the second direction, and the other stripe 24 is
arranged between the portions 25 and 27 along the sec-
ond direction. Preferably, the respective stripe 24 ex-
tends upwards from the lower side 11 such that respec-
tive outer faces of side walls of the tray 3, 14, 16 are also
provided with the stripes 24, said outer faces of said side
walls facing away from the receptacles 4a-c, in particular
along the first direction (double arrow 5). For example,
the stripes 24 illustrate banding locations at which said
straps are to be arranged.

List of reference signs

[0042]

1 tray device
2 vehicle wheel
3 first tray
4a-c receptacle

5 double arrow
6 first portion
7 double arrow
8a-c support group
9 support leg
10 support leg
11 lower side
12 upper side
13a, b pick-up area
14 second tray
15 second portion
16 third tray
17 first support leg row
18 second support leg row
19 recess
20 second vehicle wheels
21 wall area
22 third vehicle wheels
23 double arrow
24 stripe
25 portion
26 portion
27 portion
R1 first wheel row
R2 second wheel row
R3 third wheel row

Claims

1. A tray device (1) for transporting a plurality of vehicle
wheels (2, 20), the tray device (1) comprising:

- a first tray (3) comprising:

+ a plurality of receptacles (4a-c) arranged
one after another along a first direction (5)
and spaced away from each other along the
first direction (5), the receptacles (4a-c) be-
ing configured to receive respective first
portions (6) of the vehicle wheels (2, 20)
along the respective radial direction (7) of
the respective vehicle wheel (2, 20); and
+ at least three support groups (8a-c) each
comprising a plurality of support legs (9, 10)
configured to support the first tray (3) on a
ground, the support groups (8a-c) being ar-
ranged one after another along the first di-
rection (5) and spaced away from each oth-
er along the first direction (5) such that the
support groups (8a-c), along the first direc-
tion (5), bound pickup areas (13a, b) for
tines of a fork of a forklift, wherein one of
the support groups (8a-c) is arranged be-
tween the pickup areas (13a, b) along the
first direction (5), and

- at least one second tray (14) which is identical
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to the first tray (3), wherein the second tray (14)
is configured to be arranged above the first tray
(3) in such a way that the receptacles (4a-c) of
the second tray (14) face towards the recepta-
cles (4a-c) of the first tray (3) thereby receiving
respective second portions (15) of the vehicle
wheels (2, 20) in the receptacles (a-c) of the sec-
ond tray (14) along the respective radial direc-
tion (7) of the respective vehicle wheel (2, 20).

2. The tray device (1) according to claim 1,
wherein the respective tray (3, 14) comprises a re-
spective lower side (11) on which the respective sup-
port groups (8a-c) of the respective tray (3, 14) are
arranged, wherein the trays (3, 14) are configured
to be stacked on one another in such a way that
lower sides (11) face towards each other and the
respective support legs (9, 10) of the respective tray
(3, 14) are arranged besides the support legs (9, 10)
of the other tray (14, 3) and supported on the lower
side (11) of the other tray (14, 3).

3. The tray device (1) according to claim 1 or 2,
wherein the respective support legs (9, 10) of the
respective support group (8a-c) of the respective tray
(3, 14) are arranged one after another along a sec-
ond direction (23) and spaced away from each other
along the second direction (23) extending perpen-
dicularly to the first direction (5).

4. The tray device (1) according to claim 3,
wherein first ones of the support legs (9, 10) of the
respective support group (8a-c) of the respective tray
(3, 14) form a first support leg row (17), wherein sec-
ond ones of the support legs (9, 10) of the respective
support group (8a-c) of the respective tray (3, 14)
form a second support leg row (18), wherein the re-
spective support leg rows (17, 18) of the respective
support group (8a-c) are arranged at least partially
one after another along the first direction (5).

5. The tray device (1) according to claim 4,
wherein the support leg rows (17, 18) of the respec-
tive support group (8a-c) are offset from each other
along the second direction (23).

6. The tray device (1) according to any one of the pre-
ceding claims,
wherein the respective tray (3, 14) is formed in one
piece.

7. The tray device (1) according to any one of the pre-
ceding claims,
wherein the respective tray (3, 4) is made from a
plastic material.

8. The tray device (1) according to any one of the pre-
ceding claims,

wherein the respective tray (3, 14) comprises recess-
es (19) for receiving straps.

9. A use of a tray device (1) according to any one of
the preceding claims, wherein the
tray device (1) is used for transporting the vehicle
wheels (2, 20).

10. The use according to claim 9,
wherein the tray device (1), during a first time span,
is used for transporting first vehicle wheels (2) having
a first diameter, and wherein the tray device (1), dur-
ing a second time span following the first time span,
is used for transporting second vehicle wheels (20)
having a second diameter different from the first di-
ameter.
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