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(54) Collapsible crate

(57) A crate includes a bottom (102) having two pro-
jections (102a, 102b) arranged at opposite length sides
of the bottom (102) and extending upward from the bot-
tom (102), opposing end walls extending along width
sides of the bottom (102), and two opposing side walls
(108a, 108b) extending along length sides of the bottom
(102). The end walls and the side walls are configured
to be foldable with respect to the bottom (102). The side

walls (108a, 108b) have a height such that the side walls
(108a, 108b) at least partially overlap when being folded.
Each side wall (108a, 108b) is coupled to the bottom
(102) via at least one hinge (150a, 150b). Each hinge
(150a, 150b) is provided slidably in the projection (102a,
102b) such that the hinge (150a, 150b) is movable be-
tween a lower position and an upper position, the lower
position being closer to the bottom (102) than the upper
position.
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Description

BACKGROUND OF THE INVENTION

[0001] Embodiments of the invention concern a crate
or container for accommodating products, more specifi-
cally, embodiments of the invention concern a plastic
crate that is provided for receiving and/or for transporting
foods, like fruits, vegetables, meat and the like.
[0002] Crates for storing and transporting products
such as fruits and vegetables are widely used in the mar-
ket. Such crates are light and stable which makes them
suitable for bringing the crops from the field to the cus-
tomer. For example, for tropical fruits like bananas, it is
common to harvest the crop while it is still unripe and
pack it into the crates for subsequent shipping and trans-
portation. On this journey, the fruits have time to ripen.
Also, other fruits like apples or the like, or vegetables like
lettuce or the like, but also meat or eggs may be put into
the crates at the producers site and transported using
such crates.
[0003] Before the transport, the filled crates are usually
stacked on top of each other and arranged side by side
on two pallets and the pallets, as a whole, are then trans-
ported to respective transport facilities. Often, a specific
cross-stacking technique is used, for example, a "5-down
configuration". In such a 5-down configuration, five crates
are arranged adjacent to each other into a rectangular
array, such that two of them form a row in the length
direction and the other three form a row in the width di-
rection. One problem with such kind of arrangement is
that upon stacking the crates in this way, the three crates
forming the row in the width direction abut with their short-
er end walls the longer side walls of the two crates forming
the row in the length direction. Thus, a force acting onto
the lateral side walls of the crate arrangement in the
length direction is high, especially in the central area of
the side walls of the crates arranged in the length direc-
tion. This may result in a damaging of the crates during
the transport or during stacking.
[0004] The above described crates may be plastic
crates that comprise opposing end walls and opposing
side walls extending from a bottom having a generally
rectangular shape. The crates may also be formed from
other materials, like wood, carton or the like. The crates
may be so-called foldable crates, which means that the
end walls and the side walls can be folded downward
into the direction of the bottom. This allows the transport
of empty crates in their folded state, for example to the
fields, where the crop is harvested and directly put into
the respective crates. This allows for shipping a high
number of folded crates, using a minimum amount of
transport capacity, thereby bringing the folded crates to
the desired locations in an economical way. There are
crates of different heights, i.e. some crates have walls
extending from the bottom by a first distance, whereas
others extend upward by a second distance that may be
more than the first distance. The height of the crates,

when being unfolded, depends on the products to be re-
ceived therein and transported. The structure of the crate
having the foldable walls may be such that the side walls
when being folded downward onto the bottom may over-
lap. In such a case, to obtain a minimum possible height,
conventional crates require a specific sequence of folding
the respective wall portions. For example, first of all, the
two end wall portions are to be folded onto the bottom
and then a first of the two side walls is folded downward
to rest on the folded-down end walls and then a second
of the side walls is folded down afterwards. The respec-
tive side walls are configured in such a way that a mini-
mum height of the folded crate is obtained without any
parts extending beyond this height.
[0005] However, this approach is disadvantageous as
it requires the user of a crate to be aware of how the crate
is to be folded, i.e., the respective wall portions need to
be folded in the correct way, otherwise the minimum
height is not obtained and, in addition, elements of the
wall portions may extend beyond the minimum height,
thereby avoiding proper stacking of the folded crates.
One solution to this problem is to provide a projection on
the edge of the bottom extending upwardly from the bot-
tom by a predefined distance, thereby ensuring that in-
dependent of the way the two side walls are folded, even
in the "worst case", none of the parts of the side walls
extend above the upper end of the projection. While this
solves the problem regarding parts extending beyond the
height of the folded crate, it increases, at the same time,
the height of the folded crate and thereby limits the overall
number of folded crates that can be stacked and shipped.
While this may seem a minor problem when looking only
at a single crate, one has to consider the situation that a
high number of such crates is folded and shipped by be-
ing placed on respective pallets and the projection having
the increased height as mentioned above, may result in
a loss of transport capacity of about 15%.
[0006] The crates described above, which are folda-
ble, further comprise a locking mechanism that ensures
a secure connection of the side walls and the end walls
in the unfolded state of the crate. At the same time, an
easy to handle mechanism must be provided for releas-
ing the latch when it is desired to fold the crate after all
products have been removed and the crate is to be
shipped back to the supplier, for example, for cleaning.
Crates having foldable walls therefore comprise release
mechanisms that act onto the latch elements provided
for releasing the latch and thereby allowing folding down-
ward the respective side walls. For example, the side
walls may comprise respective receptacles formed at a
lateral edge thereof, a lateral edge is being adjacent to
the end walls. In the end walls movable latch mechanisms
may be provided, for example, a hook that is biased into
a downward direction and engages with the receptacle
in the side wall upon bringing the respective walls into
their upright position. For example, when moving a side
wall from the bottom position to the upright position, the
hook is lifted upon passing the elements of the side wall
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and then, due to the downward bias, the hook is received
in the receptacle. For releasing the latch by means of the
release mechanism, the hook is lifted, so that the latch
elements are disengaged and the side wall can be folded
downward into the direction of the bottom again.
[0007] These mechanisms provide an easy to handle
way for unfolding the crate, however, the mechanisms,
in general, are provided such that same can be actuated
any time the crate is in the unfolded state. This is disad-
vantageous as it also allows actuating the release mech-
anism when a plurality of crates are stacked, for example
on a pallet. In such a situation due to a shock or to an
erroneous handling a latch mechanism of one or more
of the crates inside the stack may be actuated, thereby
unlocking the respective wall element, making the stack
as a whole unstable. In the worst case, this may result
in the collapse of the stack because one or more of the
crates inside the stack may no longer provide the required
stability for supporting the crates stacked on top thereof.
[0008] As mentioned above, the crates may be used
for transporting foods, like vegetables, fruits and meat or
the like. These products may require cooling and it is
therefore desired to provide to the interior of the crate a
cooling liquid, like ice-water or the like ensuring that the
goods stay fresh and/or at a desired temperature. While
the crates, in general, have openings in the side walls
and the bottom for allowing the circulation of air, these
openings may not be sufficient to allow a sufficient flow
of cooling liquid into the interior of the crate, for example,
when using ice-water, it may well be that ice particles are
within the fluid stream which cannot pass the holes pro-
vided for air ventilation and, that may actually block the
holes, thereby avoiding that the liquid reaches the interior
of the crate.

SUMMARY OF THE INVENTION

[0009] Embodiments of the invention provide an im-
proved crate overcoming one or more of the problems of
conventional crates described above.
[0010] In accordance with the first aspect, embodi-
ments of the invention provide a crate including a bottom,
two end walls, and two side walls. Each of the side walls
includes a first lateral edge adjacent to the first end wall,
a second lateral edge adjacent to the second end wall,
a lower edge adjacent to the bottom, and an upper edge
distant from the bottom. Each side wall includes a con-
tinuous stiffening member extending parallel to the lateral
edges and at least partly to the upper edge. The contin-
uous stiffening member includes a stiffening portion ex-
tending at least in one area between the lateral edges
from the upper edge in the direction towards the lower
edge and back to the upper edge.
[0011] In accordance with embodiments the stiffening
portion is U-shaped and extends in a central area of a
side wall towards the lower edge. In embodiments of the
invention, the stiff ening portion extends towards the low-
er edge such that a distance to the lower edge is smaller

than or equal to half the height of the side wall. Alterna-
tively, the stiffening member may extend to the lower
edge of the side wall.
[0012] Embodiments may include a continuous stiff-
ening member having a plurality of stiffening portions ex-
tending towards the lower edge of the side wall. In such
embodiments, the plurality of stiffening members may
have the same or different distances to the lower edge
of the side wall.
[0013] Embodiments of the invention may provide a
crate that is made of plastic and the continuous stiffening
member may be formed by water injection molding. The
crate may be foldable such that the end walls and the
side walls can be folded with respect to the bottom.
[0014] Embodiments of the invention in accordance
with a second aspect provide a crate including a bottom
having two projections arranged at opposite length sides
and extending upward from the bottom, to opposing end
walls extending along width sides of the bottom, and two
opposing side walls extending along the length sides of
the bottom. The end walls and the side walls are config-
ured to be foldable with respect to the bottom. The side
walls have a height such that the side walls at least par-
tially overlap when being folded. Each side wall is coupled
to the bottom via at least one hinge, and each hinge is
provided slidably in the projection such that the hinge is
movable between a lower end of a projection adjacent
to the bottom and an upper end of the projection.
[0015] In accordance with embodiments the height of
the projection above the bottom corresponds substan-
tially to the thickness of the two side walls. In accordance
with embodiments, in the unfolded state, the lower ends
of the side walls rest on an upper surface of the respective
projections with the hinges for both side walls at a lower
position close to the bottom, and in the folded state, the
lower ends of the side walls are opposite to the inner
surfaces of the respective projections with the hinges of
the side walls at different heights in the projection, where-
in one side wall rests on the end walls folded onto the
bottom, and the other side wall, at least in part, rests on
the one side wall.
[0016] In accordance with embodiments the hinge of
the one side wall resting on the end walls remains at the
lower position, and the hinge of the other side wall is in
a position above the lower position, thereby allowing the
arrangement of the folded side walls to be substantially
parallel to the bottom, wherein an outer surface of the
other side wall is substantially on the same level as the
upper surface of the projections.
[0017] In accordance with embodiments the hinges
may be configured such that in the folded state there is
a gap between the lower surface of the side walls and
the respective inner surfaces of the projections. The
hinge may comprise an extension rod connecting the
hinge element in the projection and the side wall. The
extension rod defines the gap and has a length defined
by the distance between the lower portion of the hinge
and the height of the projection. Each side wall may in-
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clude a plurality of hinges.
[0018] Embodiments of the invention in accordance
with a third aspect provide a crate including a bottom,
two end walls, and two side walls. The end walls and the
side walls are configured to be foldable with respect to
the bottom. The end walls and the side walls comprise
respective latch elements engaging with each other to
form a latch when the end walls and the side walls are
in the unfolded state. A latch release mechanism is pro-
vided at the respective end walls or at the respective side
walls, wherein the latch release mechanism and/or the
latch elements on the respective walls are configured to
be movable so as to extend above an upper edge of the
respective wall for releasing the latch.
[0019] Embodiments provide a latch release mecha-
nism that includes a lift bar having opposite ends con-
nected to the latch elements of one of the walls and hav-
ing a shape that at least a part of the latch release mech-
anism extends above the upper edge of the wall when
being in a releasing position.
[0020] In accordance with other embodiments one of
the engaging latch members is movable and one is sta-
tionary, wherein the movable latch member is configured
to extend above the upper edge of the wall when being
in a position releasing the stationary edge element. The
movable latch element, when in the releasing position,
may be configured to be folded together with a wall being
moved towards the bottom.
[0021] In accordance with a fourth aspect embodi-
ments of the invention provide a crate including a bottom,
two end walls, and two side walls. At least one of the end
and side walls comprises an inlet having a dimension
allowing to introduce a predefined amount of cooling liq-
uid into the interior of the crate.
[0022] In accordance with embodiments, at least two
opposing walls may comprise a plurality of inlets, for ex-
ample each side wall may comprise a plurality of inlets.
In accordance with embodiments, each side wall includes
first and second lateral edges adjacent to respective end
walls, a lower edge adjacent to the bottom and an upper
edge distant from the bottom. A first inlet is arranged
adjacent a first upper corner of the side wall adjacent to
the first lateral edge and the upper edge, and a second
inlet is arranged adjacent a second upper corner of a
side wall adjacent to the second lateral edge and the
upper edge.
[0023] Other embodiments provide side walls having
a continuous stiffening member extending parallel to the
first and second lateral edges and parallel to the upper
edge with a U-shaped portion in a central area extending
toward the lower edge. A first inlet is provided at the left
portion of the side wall at a distance from the lower edge
with a part of the continuous stiffening member between
the second inlet and the first lateral edge, the upper edge
and the central area. A second inlet is provided at the
right portion of the side wall at a distance from the lower
edge with a part of the continuous stiffening member be-
tween the second inlet and the second lateral edge, the

upper edge and the central area.
[0024] In accordance with embodiments, in the central
area of the side wall a third inlet may be provided at a
distance from the upper edge and with a part of the con-
tinuous stiffening member between the third inlet and the
lower edge, the left portion and the right portion. The third
inlet may have a dimension that is smaller than the di-
mension of the first and second inlet. The inlets may be
provided with a lattice having a mesh size allowing the
passage of a liquid, for example, ice-water having ice
particles therein.
[0025] Embodiments of the invention in accordance
with the first to fourth aspect may provide crates that are
formed of plastic and that are provided for receiving
and/or transporting foods, like fruits, vegetables, meat
and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Embodiments of the invention will be described
with reference to the accompanying drawing, in which:

Fig. 1 is a perspective view of a crate;

Fig. 2 is a side view of the crate of Fig.1;

Fig. 3 is a schematic representation of one lay-
er of a stack of crates provided in the 5-
down configuration;

Fig. 4 shows an embodiment a side wall of a
crate having a modified stiffening mem-
ber;

Figs. 5(a)-(c) show different configurations of the
modified stiffening member of Fig. 4;

Fig. 6 is a cross-sectional view of a crate taken
at a central position of the crate shown
in Fig. 1;

Fig. 7 shows a correct (Fig. 7(a)) and an incor-
rect (Fig. 7(b)) folding of the crate shown
in Fig. 6;

Fig. 8 shows a cross-sectional view similar to
Fig. 6 illustrating the modified hinge
structure in accordance with embodi-
ments of the invention;

Fig. 9 shows the situation when the crate of
Fig. 8 is folded down either with the side
wall 108b folded first (Fig. 9(a)) or the
side wall 108a folded first (Fig. 9(b));

Fig. 10 shows an example of a conventional
latch mechanism, wherein Fig. 10(a)
shows the first side wall of the crate, and
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Fig. 10(b) shows an example of the latch
mechanism in an enlarged view;

Fig. 11 shows a further example of a conven-
tional latch mechanism, wherein Fig. 11
(a) shows a similar arrangement as in
Fig. 10(a), and Fig. 11(b) shows an en-
larged view of the latching mechanism
in accordance with this example;

Fig. 12 shows the locking mechanism in ac-
cordance with an embodiment of the in-
vention;

Fig. 13 shows the crate of Fig. 12 with the lift
bar in the unlocked position;

Fig. 14 shows an example of two crates stacked
on top of each other;

Fig. 15 shows a side view of the crate in accord-
ance with embodiments of the fourth as-
pect of the invention; and

Fig. 16 shows a similar arrangement as in Fig.
15, except that the side wall has a struc-
ture as shown in Fig. 4.

DESCRIPTION OF EMBODIMENTS OF THE INVEN-
TION

[0027] In the following description different aspects of
a crate will be described, namely the aspect of providing
an additional central stiffing element for avoiding dam-
ages of the side walls of a crate, the aspect of providing
movable hinges of foldable side walls allowing the folding
of the side walls of a crate, which are overlapping in the
folded state in an arbitrary manner, the aspect providing
a latch mechanism/latch release mechanism, avoiding
unintentional opening of the latch of stacked crates, and
the aspect of providing an inlet for introducing cooling
liquid, like ice-water into the interior of the crate. However,
first of all, elements of the crate being common to all
aspects will be described with regard to Fig. 1 below.
[0028] Fig. 1 is a perspective view of the crate 100
comprising a bottom 102 that may comprise a plurality
of openings 104. The crate 100 further comprises a first
end wall 106a and a second end wall 106b being opposed
to the first end wall 106a. Further, two opposing side walls
108a and 108b are provided opposite to each other. As
can be seen, the side walls 108a and 108b are longer
than the end walls 106a and 106b. In accordance with
embodiments of the invention the side walls and end
walls may be foldable towards the bottom 102 such that,
for example, first of all the end walls 106a and 106b are
folded onto the bottom and then the side walls 108a and
108b are folded towards the bottom. The dimension of
the side walls in the height direction may be such that

upon folding same towards the bottom, the side walls
may overlap. The advantage of folding the side walls and
end walls towards the bottom is that the remaining vol-
ume of the crate is minimal, so that in the folded state
the crate occupies only a low height, so that a large
number of empty crates may be stacked, for example
onto a single pallet for transport. In accordance with em-
bodiments of the invention, the crate is made of plastic,
thereby providing a low weight and a high stability for
storage and/or transport applications. Besides the holes
104 in the bottom 102 also holes 110 are formed in the
respective walls and may provide vent holes. Further,
larger holes 112a and 112b are provided in the upper
part of the end walls 106a and 106b, the holes 112a and
112b defining grip holes. As can be seen, an upper edge
114a and 114b of the end walls may have an increased
thickness thereby ensuring that carrying the crate when
griping the grip holes 112a and 112b is secure and that
a sufficient strength of the portion of the end wall above
the grip holes is provided.

First Aspect - "Central Stiffening Portion"

[0029] In the following embodiments of the invention
according to a first aspect will be described.
[0030] Fig. 2 shows a side view of the crate 100. In
Fig. 2(a) the first side face 108a is shown that extends
upward from the bottom 102. As mentioned above, in
case the crate is a foldable crate, Fig. 2(a) shows the
side wall 108a in its upright position or unfolded position.
Further, a plurality of vent holes 110 is shown. The side
wall 108a comprises a stiffening member 116 having a
first part extending parallel to a first lateral edge 118 of
the side wall 108a. The lateral edge 118 is, for example,
adjacent to the first end face 106a shown in Fig. 1. The
stiffening member 116 also extends parallel to a second
lateral edge 120 of the side wall 108a wherein the second
lateral edge 120 is adjacent to the second end wall 106b.
The stiffening member further extends parallel to an up-
per edge 122 of the side wall 108a wherein the upper
edge 122 is distant from a lower edge 124 that, in turn,
is adjacent to the bottom 102. As is shown in Fig. 2(a),
the stiffening member 116 is a continuous stiffening
member that is, for example, obtained during molding
the plastic side wall 108a, using the water injection mold-
ing process. The continuous stiffening member 106 ex-
tends, as mentioned above, parallel and adjacent to the
first lateral edge, the upper edge and the second lateral
edge in a manner as shown in Fig. 1, and the vent holes
110 are provided in an area of the side wall 108a that is
surrounded by the stiffening member 116 and the lower
edge 124.
[0031] Fig. 2(b) shows a cross-sectional view of the
side wall 108a along the line b-b’. As can be seen, the
stiffening member 116 has a hollow structure with a cavity
116a there between that is formed by the water injection
molding process and provides for a member having a
high stiffness with a reduced amount of material and
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thereby also with a reduced amount of weight.
[0032] The side wall structure shown in Fig. 2(a) is dis-
advantageous in situations where a plurality of crates are
stacked in the above-mentioned 5-down configuration.
Fig. 3 is a schematic representation of one layer of a
stack of crates provided in the 5-down configuration. As
can be seen, three crates 100a-100c are arranged side
by side, i.e. side walls of the crates 100a-100c are adja-
cent. In addition, two further crates 100d and 100e are
arranged adjacent to the end walls of the crates 100a-
100c such that two end walls of the crates 100d and 100e
are adjacent. Thus, as can be seen from Fig. 3, the short-
er end walls of crates 100a-100c abut the longer side
walls of the crates 100d and 100e, resulting in the above-
mentioned problem that a force that acts onto the side
walls of the crates 100d and 100e is high in a central part
of the side wall and may result in damaging the crates
100d and 100e in case of a movement of one or more of
the crates 100a-100c due to a shock or the like. For ex-
ample, upon stacking first the crates 100e and 100d are
provided and then the further crates 100a-100c are add-
ed and during the arrangement of the additional crates
100a-100c they may impact onto the side walls of the
crates 100d and 100e, resulting in a possible damaging
of the side walls.
[0033] Thus, the stiffening structure of the side wall of
the crate shown in Fig. 2(a) which works fine when the
crates are arranged parallel to each other like the crates
100a-100c is disadvantageous in case of an arrange-
ment of the crates as shown in Fig. 3.
[0034] Thus, in accordance with embodiments of the
invention concerning the first aspect, a modified stiffening
member is provided. Fig. 4 shows an embodiment of such
a modified stiffening member. Fig. 4 shows the side wall
108a having the modified stiffening member 126. Again,
the stiffening member 126 has a first part 126a extending
parallel and adjacent to the first lateral edge 118. A sec-
ond part 126b of the modified stiffening member 126 ex-
tends parallel and adjacent to the second lateral edge.
The modified stiffening member 126 is also a continuous
stiffening member extending continuously from the lower
left-hand corner of the side wall 108a along the lateral
edge 118 and along the upper edge towards the second
lateral edge and downward to the lower right-hand corner
of the side wall 108a. The modified stiffening member
126 further comprises in a central area of the side wall
108a a U-shaped portion 128. The U-shaped portion 128
comprises two vertical stiffening member parts 126c and
126d, being substantially parallel to the parts 126a and
126b. Further, a part 126e is provided adjacent to the
lower edge 124. In the left and right portions outside the
central portion of the side wall 108a the modified stiffen-
ing member 126 comprises the parts 126f and 126g being
arranged adjacent to the upper edge 122. As mentioned
above, the modified stiffening member 126 is a continu-
ous member, i.e. all parts 126a-136e are connected with
each other, thereby forming the continuous member in a
way as shown in Fig. 4. The vent holes 110 are provided

in the left and right portions of the side wall with the stiff-
ening member being provided between the vent holes
and the lateral edges 118 and 120, respectively, the cen-
tral area and the upper edge 122. In the central area the
vent holes are provided with a stiffening member be-
tween the left and right portions and the lower edge 124.
[0035] The arrangement of Fig. 4 provides for an in-
creased stiffness of the side wall 108a and the central
part, thereby avoiding damages in situations as de-
scribed above when the plurality of crates are stacked in
a 5-down configuration shown in Fig. 3.
[0036] Embodiments of the first aspect are not limited
to the configuration shown in Fig. 4, rather different con-
figurations of the modified stiffening member 126 may
be provided. Such embodiments are now described with
regard to Figs. 5(a) to (c). The respective figures show
schematically the side wall 108a also described with re-
gard to Fig. 4 with respective modified stiffening mem-
bers 126. In embodiment shown in Fig. 5(a) the side wall
comprises two U-shaped portions of the modified stiffen-
ing member, both of which extend all the way towards
the lower edge. Fig. 5(b) shows a schematic represen-
tation of a different embodiment in accordance with which
the U-shaped portion of the stiffening member only ex-
tends half the height of the side wall 108a down towards
the lower edge. Fig. 5(c) shows a schematic represen-
tation of yet another embodiment using three U-shaped
stiffening member portions with different "depths", i.e.,
extending by different amounts toward the lower edge of
the side wall.
[0037] While embodiments described above refer to
U-shaped stiffening member portions extending towards
the lower edge it is noted that the invention is not limited
to such embodiments. Rather, in accordance with further
embodiments, the portion of the stiffening member ex-
tending in an area of the side wall away from the lateral
edges toward the bottom may be different, for example
the portion may be V-shaped or may have , if desired,
also an unsymmetrical shape.

Second Aspect - "Movable Hinges"

[0038] In the following, embodiments of the invention
in accordance with a second aspect will be described.
The second aspect concerns the folding of side walls of
the crate which, when being folded down onto the bottom
overlap each other. As mentioned above, the order of
folding down the side walls in accordance with the con-
ventional crates needs to be observed so as to correctly
fold the crate to obtain a minimum remaining volume of
the folded crate.
[0039] Fig. 6 shows a cross-sectional view of a crate,
wherein this cross-sectional view is taken at a central
position of the crate shown, for example, in Fig. 1. The
crate 100 shown in Fig. 6 comprises the bottom 102 and
the side walls 108a and 108b. The bottom 102 comprises
projections 102a and 102b that extend upward from the
bottom 102. The projections 102a and 102b are at the
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outer edges of the bottom 102 and may be integral with
the bottom 102.
[0040] The first projection 102a comprises a first hinge
150a that is shown schematically in Fig. 6. The first hinge
150a provides for a connection between the projection
102a and the first side wall 108a in such a manner that
the side wall can be rotated in a direction as indicated by
arrow 152a. As is known from conventional crates,
means may be provided to allow a movement of the side
wall 108a only from a position folded down onto the bot-
tom 102 up to a vertical position as it is shown in Fig. 6
such that a lower surface 154a on the side wall 100a is
arranged adjacent or at an upper surface of the projection
102a. In a similar manner, a second hinge 150b is pro-
vided in a second projection 102b, however, as can be
seen from Fig.4, the hinges 150a and 150b are arranged
at different heights with respect to the bottom 102. The
hinge 150b is connected by a connecting rod 156, to the
side wall 100b that same may be rotated in the direction
of arrow 152b towards the bottom 102.
[0041] In accordance with a crate having a structure
as it is shown in Fig. 6, it is required that the side walls
108a and 108b are folded down in the correct order to
ensure a minimum volume of the folded crate. Fig. 7
shows a correct and an incorrect folding of the crate
shown in Fig. 6. In accordance with the crate shown in
Fig. 6 to be correctly folded it is required to first of all to
fold down side wall 108b, so that same comes to rest
adjacent to the bottom 102. Then the second wall 108a
is folded down. When observing this correct order, the
outer surface of the side wall 108a will be substantially
at the same height from the bottom 102 as the upper
surfaces 158a and 158b of the projections 102 a and
102b. The side walls 108a and 108b are arranged such
that their lower surfaces 154a and 154b are adjacent to
inner side walls of the projections 102a and 102b. As can
be seen from Fig. 7(a) observing the correct folding order
results in a folded crate having a minimum volume.
[0042] However, when the folding order described with
regard to Fig. 7(a) is not observed, a result is achieved
as it is shown in Fig. 7(b). As can be seen, when folding
down the side wall 108(a) first, it is arranged only over
the front part or upper part thereof adjacent to the bottom
102 while the second surface 108b rests on the first sur-
face 108a in such a manner that at least partially the
outer wall of the second side wall 108b is above a level
of the upper surfaces 158a and 158b of the projections
102a and 102b.
[0043] Thus, stacking the folded crate is not possible
as the entire stack will become instable. Therefore, a
conventional solution to this problem is to provide the
projections 102a and 102b with a height such that inde-
pendent from the order of folding the side walls 108a and
108b, a top level of the folded down side walls corre-
sponds substantially to the height of the upper surfaces
of the projections 102a and 102b. While this solves the
problem of possible instable stacks of folded crates, at
the same time, it reduces the number of folded crates

that can be stacked as the minimum volume of the folded
down crates is increased. In accordance with the inves-
tigations of the inventors of the invention, it was found
out that the increase in minimum volume may be such
that the entire amount of crates that may be transported
on a common pallet may be reduced by as much as 15%,
resulting in increased transport costs which is undesira-
ble.
[0044] Therefore, in accordance with embodiments of
the invention the hinge structure of the crate is modified
in a manner as described in further detail below. Fig. 8
shows a cross-sectional view similar to Fig. 6, however,
illustrating the modified hinge structure. Again, the bot-
tom 102 and the projections 102a and 102b are shown
as well as the side walls 108a and 108b. In the projections
102a and 102b, the hinges 150a and 150b are provided,
however, each of the hinge is arranged movably within
a recess in the projection 102a and 102b and is connect-
ed with respective rods 160a, 160b to the respective side
alls 108a and 108b. In the position shown in Fig. 8, the
side walls are folded up and are in the vertical position
such that their lower surfaces are adjacent to upper sur-
faces of the projections. The position of the hinge 150b
is substantially the same as the position of the hinge in
Fig. 6, however, the position of the hinge 150a is at the
same level as hinge 150b, whereas in Fig. 6 the two hing-
es were at different levels.
[0045] When folding the crate as it is shown in Fig. 8,
it is irrelevant whether first of all side wall 108a and then
side wall 108b is folded down or vice versa. Fig. 9 shows
the situation when the crate of Fig. 8 is folded down either
with the side wall 108b folded first or the side wall 108a
folded first. In Fig. 9(a) it can be seen that the second
side wall 108b was folded first, so that it is arranged ad-
jacent to the bottom 102. In this situation, the hinge 150b
remains substantially at the position as it is shown in Fig.
8 and a gap between the lower surface of the side wall
108b and the inner side wall of the projection 102b is
determined by the length of the rod 160b. On the other
hand, hinge 150a is moved from the position shown in
Fig. 8 to an upward position allowing the first side wall
108a to rest on the second side wall 108b in such a man-
ner that the level of the outer surface of the side wall 108a
corresponds substantially to the upper surface of the pro-
jections 102a and 102b.
[0046] Fig. 9(b) shows a similar arrangement, howev-
er, with the first side wall 108a being folded down first,
so that a hinge 150a remains at the position as it is in
Fig. 8. As explained with regard to Fig. 7(a) in this case,
the hinge 150b of the second side wall 108b is allowed
to move upwards so that in this case the outer surface
of the side wall 108b is at a level corresponding substan-
tially to an upper surface of the projection 102a and 102b.
By allowing the respective hinges to be movable, a situ-
ation as it is shown in Fig. 7(b) is avoided as can be seen
from Fig. 9(b). Thus, in accordance with embodiments
of the invention it is not necessary to increase the height
of the projections, rather by the arrangement in accord-
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ance with embodiments of the invention, the upper level
of the folded-down side walls is always substantially the
same as the upper surface of the projections 102a and
102b irrespective as to whether the first side wall 108a
or the second side wall 108b is folded down first. By avoid-
ing the increase in the height of the projections, the over-
all number of folded crates that may be transported on a
pallet at the same time can be increased, so that the
transport of the folded-down crates is more efficient than
in conventional approaches.
[0047] In Figs. 6 to 9, a cross-sectional view of the
crate was shown without the end walls. However, it is
noted that also the end walls need to be folded for ob-
taining a folded-down crate and, in accordance with em-
bodiments, the end walls are folded down first, so that
the side walls after being folded down are adjacent to the
bottom, but rest at least partially on the folded-down end
walls. There may be other embodiments in accordance
with which the end walls are folded down only once the
side walls were folded down and in this case, the princi-
ples of embodiments of the invention, described with re-
gard to the second aspect apply as well.

Third Aspect - "Latch/Latch Release Mechanism"

[0048] In the following, embodiments of the invention
in accordance with a third aspect will be described. Con-
ventional foldable crates do have respective latch mech-
anisms that provide for a latching operation holding to-
gether the end walls and the side walls in their vertical
position. An example of such a latch mechanism is the
provision of a pair of movable latches in the end walls of
a foldable crate which, in the vertical position, engage
respective latch receiving elements that are provided in
the adjacent side walls. Naturally, respective latches and
latch receiving elements may be provided the other way
around, i.e. the latches may be provided in the side walls
and the latch receiving elements may be provided in the
end walls.
[0049] Fig. 10 shows a first example of a conventional
latch mechanism. In Fig. 10(a) the crate 100 shows the
first side wall 106a having the plurality of vent openings
110. By means of end wall hinges 170a and 170b, end
wall 106a is rotatably mounted to the bottom 102, allow-
ing the end wall 106a to be rotated towards the bottom
when being folded down. Further, the side walls 108a
and 108b are shown. In the portion above the grip hole
112a the upper part 172 of the side wall 106a is shown
as being enforced so that when carrying the crate suffi-
cient rigidity and strength is ensured and breaking of the
upper part above the grip hole 112a is avoided. Further,
two latch mechanisms 174a and 174b are provided in
the end wall. Fig. 10(b) shows an example of the latch
mechanism 174a in an enlarged view. In this example,
a latch 176 is mounted in a recess 178 in the end wall
106a. The latch 176 is biased into an outward direction
by a spring member 180 also provided in the recess 178.
In the side wall 108a a recess 182 is provided for receiving

the latch 176 in such a manner that a latching between
the side wall and the end wall is achieved. For releasing
the latching mechanism, an appropriate actuating ele-
ment is provided in the latch mechanism 174a that allows
moving the latch 176 inward, i.e. into a direction away
from the side wall 108a, thereby disengaging the latch
176 with a latch receiving or counter element 184 pro-
vided in the recess 182. Once a latch was released the
end wall may be folded downward onto the bottom and,
following this, the side wall may also be folded down.
[0050] Fig. 11 shows a further example of a conven-
tional latch mechanism. In Fig. 11 (a) a similar arrange-
ment as shown in Fig. 10(a) is shown except that the
latch mechanism is realized differently. The latch mech-
anism comprises a lift bar 186 that can be moved verti-
cally as is shown by arrow 188. Fig. 11(b) shows an en-
larged view of the latching mechanism in accordance with
this example. As can be seen, the outer ends of the lift
bar 186 are provided with a hook 190 or a latch that is
received within the recess 182 of the side wall 108(a)
and engages the latching counter element 184. The lift
bar 186 is biased into a downward direction, so that when
the side walls and end walls are in the vertical position,
the hook is urged into the element 184, thereby securely
latching the side walls and the end walls. For releasing
the side walls and the end walls, the lift bar is lifted up-
wards, thereby disengaging the hook from the element
184 and allowing the end wall 106a to be moved or rotated
downwardly onto the bottom.
[0051] While the latching mechanisms, in general,
work fine and provide for a secure fastening of the re-
spective wall portions when being in a vertical state, there
is a drawback in that the latching mechanisms may be
released also in cases when a plurality of crates are
stacked on top of each other. This may result in the
above-mentioned problems. For example, due to a shock
or a mishandling of the crates when being stacked on a
pallet the latching mechanism of one or more of such
crates may be released, for example, by a shock that
results in a movement of the latching elements in their
releasing direction. This may result in a situation in which
one or more crates within a stack of crates have non-
latched walls, so that the structural integrity of the entire
stack is jeopardized as one or more of the crates may
collapse, so that further crates being stacked on top
thereof will also fall down.
[0052] To avoid such situations, embodiments of the
invention in accordance with the third aspect provide for
a novel latch mechanism as it will be described below
with regard to Fig. 12. Fig. 12 shows the locking mech-
anism in accordance with an embodiment of the inven-
tion. The mechanism shown in Fig. 12 is similar to the
one shown in Fig. 11(a), except that the lift bar 186 is
provided such that for releasing the latch or lock at least
one part 186a and 186b must be moved so as to extend
above the height of the crate or above an upper edge of
the crate. In this case, the latching mechanism as it is
shown in Fig. 12 may be similar to the one shown in Fig.
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11(b), except that it is provided adjacent to an upper edge
of the end wall 106a and the side wall 108a. Fig. 12(a)
shows the crate with the lift bar 186 in the unlocked po-
sition and, as can be seen, the parts 186a and 186b ex-
tend above an upper edge of the crate by a distance d.
This allows simple locking/unlocking of the crates. How-
ever, the latching mechanism needs to be moved above
the height of the crate for being unlocked. This avoids
problems when stacking a plurality of crates on top of
each other.
[0053] Fig. 13 shows a side view of a crate having a
novel latch mechanism in accordance with another em-
bodiment of the invention. Fig. 13(a) shows the crate with
the latch mechanism blocking the side wall to the end
wall whereas Fig. 13(b) shows the latch mechanism in
the released position. To be more specific, in accordance
with the embodiment of Fig. 13, like in the other embod-
iments, the crate comprises a bottom 102 and the end
wall 106a. It is noted that the opposing end wall 106b
has the same structure as the one shown in Fig. 13(a).
Further, the two side walls 108a and 108b are shown. At
the corner portions of the crate each side wall 108a and
108b comprises a protrusion 190a and 190b having a
thickness corresponding to a thickness of the end wall
106a. The protrusions 190a and 190b may comprise a
plurality of slits 192 that are provided by receiving pro-
trusions provided on the front face of the side wall 106a
for increasing the stability of the connection between the
side wall and the end wall. The lift mechanism 186 is
formed of an arch-shaped element having the end por-
tions 186a and 186b being flush with an upper edge of
the crate in the latched position. The lift mechanism 186
comprises two pins 194a and 194b that are extending
towards the inside of the crate through slots 196a and
196b extending in a vertical direction and being provided
in the end wall 106a. By means of the pins and slots 194
and 196, a defined movement of the lift mechanism 186
in a vertical direction is enabled while an undesired move-
ment in a lateral direction is avoided. In addition, the lift
mechanism comprises spring elements 198a and 198b
having one end connected to the mechanism 106 and
another end abutting a lower surface of a top bar 199 of
the front wall or side wall 106a. The spring elements 198
abut against the bar 199 and need not to be fixed thereto,
however, in embodiments also a connection to the bar
199 may be provided. The elements 198 are formed of
the same material as the lift bar and the crate, for example
a plastic material. Alternative embodiments may also use
other spring elements formed from a different material
like a metal or the like. The elements 198 bias the lift bar
196 into the position as shown in Fig. 13(a).
[0054] Fig. 13(b) shows the lift mechanism 186 in its
unlocked position. As can be seen, the lift bar 108 was
moved against the bias force of the spring elements 190a
and 190b into a position that is closer to the bar 199 than
in the locked position shown in Fig. 13(a). Moving the
mechanism 186 in this direction results in a deflection of
the elements 198 so that when releasing the lift mecha-

nism 186, it is urged backward into the position shown
in Fig. 13(a). As can be seen from Fig. 13(b), the lifting
of the element 186 results in a lifting of the end portions
186a and 186b so that the element 186a and 186b are
released from respective lock pins 187a and 187b ar-
ranged on a top surface of the protrusions 192a and 192b
which are engaged by a respective opening or a recess
in the elements 186a and 186b for locking the end wall
and the side walls to each other.
[0055] In the position as shown in Fig. 13(b), the lock-
ing mechanism is released thereby allowing the end wall
to be folded downwards onto the bottom and following
this the side walls may be folded downward to the bottom.
[0056] As can be seen from Fig. 13(b) as in the em-
bodiment described with regard to Fig. 12, also here the
elements 186a and 186b are moved above the upper
edge of the crate so that the mechanism 186 cannot be
actuated and provided into the position shown in Fig. 13
(b) when one or more other crates are stacked on top of
the crate shown in Fig. 13(b).
[0057] Another advantage of the solution described
with regard to embodiments of the invention concerning
the locking mechanism is that it is not necessary to pro-
vide an expensive material to form the resilient members
198a and 198b, rather in accordance with the embodi-
ments the same material can be used from which the
crate as a whole is formed, for example, the same plastic
material. Conventional approaches suffer from the dis-
advantage that the same material is used to form the
crate and the resilient members, for example a plastic
material. During the lifetime of the crate the spring mem-
ber (the material from which it is formed) may loose all
or part of its resilient characteristic. In such a situation
the force to maintain/bias the lift mechanism into the po-
sition shown in Fig. 13(a) is lost or reduced. The increas-
es the danger of releasing the lock even in case small
forces were applied to the crate. In accordance with the
embodiments of the invention such problems are avoided
as in case the crate is provide in a stack with other crates
on top (as is the usual way the filled crates are transport-
ed) maintaining the lift bar in the locked position is not
only effected by the bias force being directed downward
but also due to the structure requiring the lift bar to extend
above the upper edge to release the lock.
[0058] Thus, even in case the resilient member should
loose its resilient characteristics an undesired opening
of the mechanism is avoided as in the stack the lift bar
cannot be moved above the upper edge of the crate
thereby not allowing opening of the lock mechanism.
[0059] Fig. 14 shows an example in which two crates
100 and 100’ are stacked on top of each other. As can
be seen from Fig. 14, due to the stacking a movement
of the lift bar 106 in the crate 100 is no longer possible
due to the fact that crate 100’ is arranged above crate
100. Thus, crate 100 cannot be unlocked and the prob-
lems described above are avoided.
[0060] While Figs. 12-14 describe an embodiment of
the invention using a lift bar, it is noted that the invention
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is not restricted to such embodiments. Rather, other
latching elements or locking elements may be used that
allow for a disengagement of a latch with a latch coun-
terpart and the respective elements may be structured
in such a way that for assuming an unlocked position, it
is necessary that at least a part of the mechanism moves
above the height. For example, instead of using a lift bar,
rotatable elements may be provided at both sides of the
end wall that, in the locked position are in a state where
they are rotated downward, however, for unlocking the
latch it is required that the elements are rotated upwards
in such a manner that at least a part thereof extends
beyond the upper edge of the crate thereby achieving
the same effect as described above when stacking a plu-
rality of crates on top of each other. While Figs. 12-14
described the latch mechanisms or lock mechanisms to
be provided at the end walls, it is noted that the invention
is not limited to such embodiments, rather the lift bar or
other movable latch elements are provided in the side
walls and the end walls may provide for the respective
latching counter part elements.

Fourth Aspect - "Cooling Liquid Inlets"

[0061] In the following, embodiments of the invention
in accordance with a fourth aspect will be described. Con-
ventional crates as described above only provide vent
holes 110 allowing for a ventilation of air through the
crate. However, for various reasons, for example for rapid
cooling of goods inside the crates or for maintaining
goods, like vegetables, for example lettuce and the like,
at a predefined temperature it may be desired to also
supply a cooling liquid, preferably ice-water into the in-
terior of the crate. Since the cooling liquid, like ice-water,
may also comprise small ice particles, it is not possible
to introduce a desired amount of cooling liquid through
the vent holes 110 shown in Fig. 2, rather using ice-water
or the like having therein respective particles will result
in a blocking of the vent holes and not allowing the intro-
duction of cooling liquid into the interior at all.
[0062] In accordance with embodiments of the inven-
tion in accordance with the fourth aspect, a crate is pro-
vided that may provide one or more inlets for allowing
the cooling liquid to be introduced into the interior of the
crate, wherein one or more inlets have dimensions en-
suring that the cooling liquid can be introduced as de-
sired.
[0063] Fig. 15 shows a side view of the crate in accord-
ance with embodiments of the fourth aspect of the inven-
tion. Fig. 15 is showing a side wall 108a similar to the
one shown in Fig. 2. The side wall 108a comprises the
stiffening member 116 and the vent holes 110. In addi-
tion, three inlets 200a-200c are provided, wherein the
first inlet 200a is provided at an upper left-hand corner
of the side wall 108a adjacent to the stiffening member
116. In a similar manner, the second inlet 200b is pro-
vided at the upper right-hand corner of the side wall 108a.
The third inlet 200c is provided at a central position of

the side wall 108a adjacent to the lower edge 124 of the
side wall 108a or adjacent to the bottom 102.
[0064] Fig. 16 shows a similar arrangement as in Fig.
15, except that the side wall 108a has a structure as
shown in Fig. 4. The stiffening member 116 has the two
n-shaped portions and the one U-shaped portion there
between and the inlets 200a and 200b are arranged to
be in the upper end of the n-shaped portions of stiffening
member 116 distant from the lower edge 124 of the side
wall 108a. The third inlet 200c is provided at the bottom
of the U-shaped portion of the stiffening member 116
adjacent to the lower edge 124 of the side wall 108a.
[0065] The arrangement of the inlet 200a-200c as
shown in Figs. 13 and 14 may be advantageous as the
inlets 200a and 200b may be larger than inlet 200c and
are provided close to the stiffening members, thereby
avoiding any reduction of structural integrity of the side
wall due to the provision of the inlets having a dimension
being larger than the vent holes.
[0066] In accordance with embodiments, the one or
more inlets 200a-200c are provided with a mesh having
a mesh size that is adapted such that particles provided
in the cooling liquid may pass through the mesh without
blocking the inlet. While Figs. 15 and 16 show embodi-
ments of the fourth aspect of the invention having three
inlets it is noted that the invention is not limited to such
an arrangement. Rather, the number of inlets may be
freely selected dependent on the needs, for example one
or two inlets only may be provided or more than three
inlets. Also, in accordance with embodiments of the in-
vention, the inlets may, alternatively or in addition, be
provided on the end walls.
[0067] By means of embodiments of the fourth aspect
of the invention, it is ensured that sufficient cooling liquid,
like ice-water may be introduced into the interior of the
crates even when same are stacked on a pallet as, for
example, when stacking the crates on a Euro-pallet, three
crates are arranged side by side in two rows with their
side walls adjacent. Thus, the crates in the center of the
stack have the side walls adjacent to respective side walls
of the respective outer crates, so that when applying the
liquid at the outer crates with a sufficient volume it will
also pass due to the large inlet to the interior of the crate.
The same is true for a 5-down configuration as it may be
used in the U.S. and as is shown in Fig. 3. Crates 100a-
100c are provided with their side walls adjacent, thereby
allowing the flow of the cooling liquid in a manner as just
described. For the other two crates 100d and 100e, the
cooling liquid can simply be introduced through their side
walls facing the outside of the stack.
[0068] Thus, by means of embodiments of the fourth
aspect of the invention, a sufficient flow of cooling liquid
is ensured due to the provision of the inlet in accordance
with embodiments of the invention.
[0069] In the above description of the invention, vari-
ous embodiments of different aspects of a crate were
described separately. However, embodiments of the in-
vention are not limited to crates including only one of the
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four aspects, rather embodiments of the invention also
concern a crate including one or more or all of the aspects
described above. In other words, embodiments of the
invention may provide a crate comprising one or more of
the stiffening members in accordance with the first as-
pect, the movable hinges in accordance with the second
aspect, the latch mechanism in accordance with the third
aspect and the cooling liquid inlet in accordance with the
fourth aspect.
[0070] The above described embodiments are merely
illustrative for the principles of the present invention. It is
understood that modifications and variations of the ar-
rangements and the details described herein will be ap-
parent to others skilled in the art. It is the intent, therefore,
to be limited only by the scope of the impending patent
claims and not by the specific details presented by way
of description and explanation of embodiments herein.

Claims

1. A crate, comprising:

a bottom (102) having two projections (102a,
102b) arranged at opposite length sides of the
bottom (102) and extending upward from the
bottom (102);
opposing end walls (106a, 106b) extending
along width sides of the bottom (102);
and
two opposing side walls (108a, 108b) extending
along length sides of the bottom (102),
wherein the end walls (106a, 106b) and the side
walls are configured to be foldable with respect
to the bottom (102),
wherein the side walls (108a, 108b) have a
height such that the side walls (108a, 108b) at
least partially overlap when being folded,
wherein each side wall (108a, 108b) is coupled
to the bottom (102) via at least one hinge (150a,
150b), and
wherein each hinge (150a, 150b) is provided sl-
idably in the projection (102a, 102b) such that
the hinge (150a, 150b) is movable between a
lower position and an upper position, the lower
position being closer to the bottom (102) than
the upper position.

2. The crate of claim 1, wherein the height of the pro-
jections (102a, 102b) above the bottom (102) corre-
sponds substantially to the thickness of the two side
walls (108a, 108b).

3. The crate of claim 1 or 2, wherein
in the unfolded state, lower ends (154a, 154b) of the
side walls (108a, 108b) rest on an upper surface
(158a, 158b) of the respective projections (102a,
102b) with the hinges (150a, 150b) of both side walls

(108a, 108b) at the lower position, and
in the folded state, the lower ends (154a, 154b) of
the side walls (108a, 108b) are opposite to the inner
surface of the respective projections (102a, 102b)
with the hinges (150a, 150b) of the side walls at dif-
ferent heights in the projections (102a, 102b).

4. The crate of one of claims 1 to 3, wherein in the
folded state one side wall (108a) rests on the end
walls (106a, 106b) folded onto the bottom (102), and
the other side wall (108b) at least in part rests on the
one side wall (108a).

5. The crate of claims 4 or 5, wherein the hinge (150a)
of one side wall (108a) resting adjacent to the bottom
(102) remains at the lower position, and wherein the
hinge (150b) of the other side wall (108b) is at a
position above the lower position, thereby allowing
the arrangement of the folded side walls (108a,
108b) to be substantially parallel to the bottom (102)
with the other side wall (108b) having its outer sur-
face being substantially on the same level as the
upper surface (150a, 150b) of the projections (102a,
102b).

6. The crate of one of claims 3 to 5, wherein the hinges
(150a, 150b) are configured such that in the folded
state there is a gap between the lower surfaces
(154a, 154b) of the side walls (108a, 108b) and the
respective inner surfaces of the projections (102a,
102b).

7. The crate of claim 6 wherein each hinge (150a, 150b)
comprises an extension rod (160a, 160b), connect-
ing the hinge elements (150a, 150b), arranged in the
projection (102a, 102b) and a side wall (108a, 108b),
the extension rod (160a, 160b) defining the gap and
having a length defined by the distance between the
lower position of the hinge (150a, 150b) and the
height of the projection (102a, 102b).

8. The crate of one of claims 1 to 7, wherein each side
wall (108a, 108b) comprises a plurality of hinges
(150a, 150b).

9. The crate of one of claims 1 to 8, when the crate is
formed of plastic.

10. The crate of one of claims 1 to 9, wherein the crate
is provided for receiving and/or for transporting
foods, for example fruits, vegetables, meat and the
like.
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