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a bottom wall (10), a pair of collapsible longitudinal sides
(11, 12) and one pair of collapsible transverse sides (13,
14); the crate also comprises female centering means
(2) and male centering means (3); said female centering
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crate (C) is that said female centering means (2) are con-
figured in such a way that a male centering means (3a,
3b, 3c, 3d) of an upper crate can be inserted in a female
centeringmeans (2) of an identical lower collapsible crate
(C) when the two identical crates are rotated by 90°.
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Description

[0001] The present patent application for industrial in-
vention relates to an improved stackable interlocking col-
lapsible crate.

[0002] The collapsible crate according to the invention
has been devised after a critical examination of the draw-
backs related with the storage and the transportation of
the collapsible crates with collapsible sides of the prior
art.

[0003] A collapsible crate according to the prior art is
provided with a bottom wall with a quadrangular shape,
preferably a rectangular shape, which comprises an up-
per side and a lower side.

[0004] Furthermore, said crate is provided with a pair
of longitudinal sides and a pair of transverse sides; each
side comprising an internal side and an external side.
[0005] Each collapsible side comprises a lower border
that is hinged to said bottom wall in such a way that each
side can be in an operating position, wherein said side
is orthogonal to said bottom wall, and an idle position,
wherein said side collapses on top of said bottom wall,
in adjacent parallel position relative to said bottom wall.
[0006] When the sides are in operating position, to-
gether with the bottom wall, they define a compartment
that is suitable for containing fruit and vegetable prod-
ucts, food products and the like.

[0007] The collapsible crates according to the prior art
are provided with male centering means disposed on the
lower side of the bottom wall, and with female centering
means disposed on the external side of at least one pair
of sides, which are suitably configured in such a way to
be coupled with said male centering means.

[0008] More precisely, the male centering means and
the female centering means are configured in such a way
that two identical crates with collapsed sides can be dis-
posed one on top of the other, in the same direction,
without sliding off.

[0009] Nevertheless, it appears evident that, when the
number of stacked crates increases, the stack of crates
tends to become unstable, just like when a person tries
to transport a high stack of dishes. In view of the above,
evidently, the higher the number of crates in the stack,
the less stable the stack will be.

[0010] For the storage and the transportation of said
crates, the crates must be disposed in a set of adjacent
stacks that are positioned on a transporting surface, such
as for example a pallet, are stabilized and are fixed to
the pallet.

[0011] Inorderto stabilize the stacks of crates and pre-
vent them from accidentally falling, the crates are tied
together by means of strings, elastic straps and the like.
[0012] EP0759400 and EP0928745 disclose collapsi-
ble containers comprising one base and four collapsible
side walls, which can be moved between an operating
position, wherein each collapsible side wall is perpendic-
ular to the base, and an idle position, wherein each col-
lapsible side wall is parallel to the base.
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[0013] The purpose of the present invention is to rem-
edy the drawbacks of the prior art by devising a collaps-
ible crate that is suitably configured in order to be steadily
disposed on top of an identical collapsible crate during
storage or transportation in order to obtain a stack of
crates with a much higher stability compared to a stack
of crates obtained with collapsible crates of the prior art.
[0014] These purposes are achieved according to the
invention with the characteristics that are listed in the
appended independent claim 1.

[0015] Advantageous embodiments will appear from
the dependent claims.

[0016] The collapsible crate of the invention is defined
by claim 1.

[0017] For the sake of clarity, the description of the
improved stackable interlocking collapsible crate contin-
ues with reference to the appended drawings, which have
a merely illustrative, not limiting value, wherein:

- Fig. 1is an axonometric view of the collapsible crate
according to a first embodiment of the invention,
wherein the sides are in operating position.

- Fig. 1Aisanaxonometric view ofthe collapsible crate
according to a second embodiment of the invention,
wherein the sides are in operating position.

- Fig. 2iis an axonometric view of the collapsible crate
according to the first embodiment of the invention,
wherein the sides are in idle condition.

- Fig.2Aisanaxonometric view ofthe collapsible crate
according to the second embodiment of the inven-
tion, wherein the sides are in idle condition.

- Fig. 3 is a top view of the collapsible crate of Fig. 2;

- Fig. 3Aisatop view of the collapsible crate of Fig. 2A;

- Figs. 4 and 5 are a bottom view and an axonometric
bottom view of the collapsible crate according to the
invention, respectively;

- Fig. 6is atop view of a layer of a stack of collapsible
crates according to the first embodiment of the in-
vention;

- Fig. 7 is a bottom view of a layer of the stack of col-
lapsible crates, which is intended to be disposed on
top of the layer shown in Fig. 6;

- Fig. 8isasectional view of a stack of crates obtained
with the collapsible crates according to the first em-
bodiment of the invention; said stack of crates being
sectioned with a horizontal plane passing through
the male centering means of a layer of crates;

- Fig. 9is an enlarged view of the detail contained in
the circle P1 of Fig. 3;

- Fig. 10is an enlarged view of the detail contained in
the circle P2 of Fig. 3A;

- Fig. 11 is an enlarged view of the detail contained in
the circle P3 of Fig. 4, wherein said detail is rotated
by 90° in clockwise direction relative to its direction
in Fig. 4;

- Fig. 12 is a sectional view of a stack of crates ob-
tained with the collapsible crates according to the
second embodiment of the invention; said stack of
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crates being sectioned with a horizontal plane pass-
ing through the male centering means of a layer of
crates;

- Fig. 13 isatop view of a layer of the stack of collaps-
ible crates according to a second embodiment of the
invention;

- Fig. 14 is a bottom view of a layer of the stack of
collapsible crates according to the second embodi-
ment of the invention, which is intended to be dis-
posed on top of the layer shown in Fig. 13.

[0018] Withreferenceto Figs. 1to5, acollapsible crate
according to the invention is disclosed, which is generally
indicated with reference letter (C).

[0019] The collapsible crate (C)according to the inven-
tion comprises a bottom wall (10), which is shown in Fig.
4 and 5; said bottom wall (10) comprises an upper side,
alower side (10b) and four corners (18a, 18b, 18c, 18d).
[0020] The collapsible crate (C)according to the inven-
tion comprises male centering means (3a, 3b, 3c, 3d)
disposed on said lower side (10b) of the bottom wall (10).
[0021] The male centering means (3a, 3b, 3¢, 3d) con-
sist in four feet (3a, 3b, 3¢, 3d), each of them being dis-
posed in a corner (18a, 18b, 18c, 18d) of the bottom wall
(10).

[0022] With reference to Figs. 4 and 5, each foot has
an L-shape and is provided with a longitudinal side (31,
32) and a transverse side (33).

[0023] The longitudinal side (31, 32) and the trans-
verse side (33) are separated. The longitudinal side (31,
32) comprises two separate aligned sections, of which a
first section (31) disposed in proximal position relative to
the transverse side (33) and a second section (32) dis-
posed in distal position relative to said transverse side
(33). Advantageously, the second section (32) of the lon-
gitudinal side (31, 32) is longer than the first section (31)
of the longitudinal side (31, 32).

[0024] With reference to Figs. 1 to 1A, the crate com-
prises a longitudinal axis (Y-Y) and a transverse axis (X-
X) that is perpendicular to said longitudinal axis (Y-Y).
[0025] The transverse axis (X-X) is perpendicular to
the longitudinal axis (Y-Y).

[0026] With reference to Figs. 1 to 3A, the collapsible
crate (C) comprises one pair of collapsible longitudinal
sides (11, 12) and one pair of collapsible transverse sides
(13, 14).

[0027] Each pair of collapsible sides comprises two
identical collapsible sides in opposite position. Each col-
lapsible crate (11, 12, 13, 14) comprises a lower border
hinged to the bottom wall (10) and a free border (11c,
12¢, 13c, 14c).

[0028] AsshowninFig.1and 1A, each collapsible side
(11, 12, 13, 14) can be in an operating position, wherein
said collapsible side (11, 12, 13, 14) is perpendicular to
the bottom wall (10), and in an idle position, wherein the
collapsible side (11 ,12, 13, 14) is collapsed and parallel
to the bottom wall (10), as shown in Fig. 2 and 2A.
[0029] Thecollapsible sides (11, 12,13, 14)are hinged
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to the bottom wall (10) in such a way that when the col-
lapsible sides (11, 12, 13, 14) are in idle position, the pair
of transverse sides (13, 14) is disposed between the pair
of longitudinal sides (11, 12) and the bottom wall (10).
[0030] With reference to Figs. 2 and 2A, each collaps-
ible side (11,12, 13, 14) comprises a first side, which
faces said bottom wall (10) when said collapsible side
(11, 12,13, 14) is in idle position, and a second side (41,
42,43, 44) in opposite direction relative to said first side.
[0031] With reference to Fig. 1 and 1A, the collapsible
crate (C) comprises a compartment (V) defined by said
collapsible sides (11, 12, 13, 14) and the bottom wall (10)
when the collapsible sides (11, 12, 13, 14) are in oper-
ating position.

[0032] Moreover, the collapsible crate (C) is provided
with an opening (A) obtained on each collapsible side of
the pair of collapsible transverse sides (13, 14), which is
suitable for acting as handle to lift the collapsible crate
(C).

[0033] The collapsible crate (C) also comprises female
centering means (2) that are suitable for cooperating with
the male centering means (3) disposed on the bottom
wall (10).

[0034] AsshowninFigs.2to 3A, said female centering
means (2) are disposed on the second side (11b, 12b)
of the collapsible sides of the pair of collapsible longitu-
dinal sides (11, 12).

[0035] The female centering means (2) are configured
in such a way that a male centering means (3a, 3b, 3c,
3d) of an upper collapsible crate (C) can be inserted in
different positions in a female centering means (2) of an
identical lower collapsible crate (C) when the two identi-
cal collapsible crates are rotated by 90°.

[0036] It must be noted that said female centering
means (2) are configured in such a way to insert a male
centering means (3) in a female centering means (2)
when the two collapsible crates (C) are disposed in the
same direction, as well as to insert a male centering
means (3) in a female centering means (2)

[0037] With reference to Figs. 2 to 3A, the female
centering means (2) comprise three "U"-shaped hous-
ings (2a, 2b, 2c), of which two lateral housings (2a, 2b)
and one central housing (2c).

[0038] Said "U"-shaped housings (2a, 2b, 2c) have a
concavity directed towards the free border (11c, 12c) of
the collapsible side (11,12) and comprise two parallel
sections (22, 23, 24, 25) and one transverse section (21,
26) disposed in the proximity of the hinged border of the
collapsible side (11,12).

[0039] The two lateral sides (2a, 2b, 2c) are symmet-
rical relative to a vertical plane passing through the trans-
verse axis (X-X) and comprise a long parallel section (22)
and a short parallel section (23) in adjacent position to
the central housing (2c). The three housings (2a, 2b, 2c)
are equally spaced.

[0040] AsshowninFig. 3, the parallel sections (24, 25)
of the central housing (2c) comprise a main section (24)
that extends from the transverse section (26) towards
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the free border (11c, 12c); the length of the main section
(24) is equal to the length of the short parallel section
(23) of the lateral housings (2a, 2b).

[0041] The parallel sections (24, 25) of the central
housing (2c) also comprise a separate section (25).
[0042] The length of the separate section (25) is equal
to the length of the first section (31) of the foot (3a, 3b,
3c, 3d) of the male centering means (3).

[0043] The main section (24) and the separate ending
section (25) cover a total distance that is equal to the
length of the long parallel side (22) of the lateral housings
(2a, 2b).

[0044] With reference to Fig. 11, a distance (d) is pro-
vided between the transverse side (33) of each foot (3a,
3b, 3c, 3d) and the first section (31) of the longitudinal
side (31, 32) of the foot (3a, 3b, 3c, 3d), whereas with
reference to Figs. 9 and 10, adistance (D, D1) is provided
between one end (E) of the long parallel section (23) of
one of the housings (2a, 2b, 2c) of the female centering
means (2) and the free border (11c, 12c) of a collapsible
side of the pair of longitudinal collapsible sides (11, 12).
[0045] If the distance (D, D1) between the end (E) of
the long parallel section (28) and the free border (11c) is
higher than the distance (d) between the transverse side
(33) and the first section (31) of the longitudinal side (31,
32) of the foot (3a, 3b, 3c, 3d), then said "U"-shaped
housings (2a, 2b, 2c) of the female centering means (2)
comprise an ending section (28) that is parallel to the
transverse section (21, 26) and is disposed in the prox-
imity of the free border (11c, 12¢c, 13c, 14c) of the col-
lapsible edge (11, 12, 13, 14), as shown in Fig. 10.
[0046] The length of said ending section (28) is equal
to or higher than the transverse section (33) of the feet
(3a, 3b, 3c, 3d) of the male centering means (3).
[0047] Still with reference to Fig. 10, it can be noted
that the long parallel section (23) and the ending section
(28) are configured in such a way to house the foot (3a,
3b, 3c, 3d).

[0048] With reference to Figs. 1A, 2A and 3A, accord-
ing to a preferred embodiment, the collapsible crate (C)
comprises a free border (11c, 12c) that is different from
the free border (11c, 12c) of the collapsible crate (C) of
Figs. 1, 2 and 3.

[0049] Advantageously, the free border (11c, 12c) of
the collapsible sides (11, 12) of the pair of collapsible
longitudinal sides (11, 12) of the collapsible crate (C)
comprises a set of projections (S) and a set of recesses
(R), as shown in Figs. 1A and 2A; said projections (S)
andrecesses (R) are configured in such a way that, when
said collapsible sides (11, 12) are in idle position, the
projections (S) of the free border (11¢, 12c) of a collaps-
ible side (11, 12) are inserted in the recesses (R) of the
free border (11c, 12c) of the collapsible side (11, 12) in
opposite position.

[0050] Otherwise said, the set of recesses (R) and the
set of projections (S) of a free border (11c, 12c) of a
collapsible side are configured in such a way to define a
complementary profile relative to the profile defined by
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the projections (S) and by the recesses (R) of the col-
lapsible side in opposite position.

[0051] Whenthe collapsible crates (C) are stacked one
on top of the other with the collapsible sides (11, 12, 13,
14) in operating position, the set of projections (S) and
the set of recesses (R) generate a set of spaces defined
by the bottom wall (10) of an upper collapsible crate (C)
and by the recesses (R) of a lower collapsible crate (C),
in such a way to see and check the contents of the lower
collapsible crate (C).

[0052] Preferably, the length of the pairs of collapsible
longitudinal sides (11, 12) is equal to 3/2 of the length of
the collapsible transverse sides (13, 14).

[0053] The 3:2ratio between the length of the collaps-
ible longitudinal sides and the length of the collapsible
transverse sides is calculated in such a way to form a
stack of crates that comprises an overlapped set of layers
(Q1, Q2) of crates (C1, C2, C3, C4, C5, C10, C20, C30,
C40, C50), wherein each layer (Q1, Q2) comprises five
crates (C1, C2, C3, C4, C5, C10, C20, C30, C40, C50).
[0054] Preferably,thecrates(C1,C2,C3,C4,C5,C10,
C20, C30, C40, C50) of each layer (Q1, Q2) have each
collapsible side (11, 12, 13, 14) in idle position.

[0055] With reference to Figs. 6 and 7, the five crates
(C1, C2, C3, C4, C5, C10, C20, C30, C40, C50) of each
layer (Q1, Q2) are disposed in such a way that three
crates (C3, C4, C5; C30, C40, C50) are disposed side
by side and have the longitudinal axis (Y3-Y3, Y4-Y4,
Y5-Y5;Y30-Y30, Y40-Y40, Y50-Y50) in parallel position,
and two crates (C1, C2; C10, C20) are disposed in series
with longitudinal axis (Y1-Y1, Y2-Y2;Y10-Y10, Y20-Y20)
in coincident perpendicular position relative to the longi-
tudinal axes (Y3-Y3, Y4-Y4, Y5-Y5; Y30-Y30, Y40-Y40,
Y50-Y50) of the three crates (C3, C4, C5; C30, C40, C50)
in side by side position.

[0056] Eachlayer(Q1; Q2)comprises a first crate (C1;
C10) and a second crate (C2; C20) disposed in series,
and a third crate (C3; C30), a fourth crate (C4; C40) and
a fifth crate (C5; C50) in parallel position.

[0057] In orderto understand the cooperation mode of
the crates (C1, C2, C3, C4, C5, C10, C20, C30, C40,
C50) of the layers (Q1, Q2), the four feet of the male
centering means (3) disposed on the bottom walls (10)
of each crate (C1, C2, C3, C4, C5, C10, C20, C30, C40,
C50) will be defined as firstfoot (310a, 320a, 330a, 340a,
350a), second foot (310b, 320b, 330b, 340b, 350b), third
foot(310c, 320c, 330c, 340c, 350c) and fourth foot (310d,
320d, 330d, 340d, 350d; likewise, the lateral housings of
the female centering means (2) will be defined as first
lateral housing (210a, 220a, 230a, 240a, 250a) and sec-
ond lateral housing (210b, 220b, 230b, 240b, 250b).
[0058] Fig. 6 is a top view of the lower layer (Q1),
whereas Fig. 7 is a bottom view of the upper layer (Q2).
[0059] The two layers (Q1, Q2) shown in Fig. 6 and 7
are directed in such a way to be disposed one on top of
the other, rotated by 180°, as shown in Fig. 8.

[0060] Figs. 6, 7 and 8 describe the arrangement of
the crates (C10, C20, C30, C40, C50) of the upper layer
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(Q2) on top of the crates (C1, C2, C3, C4, C5) of the
lower layer (Q1).

[0061] The first crate (C10) of the upper layer (Q2) is
partially disposed on top of the fifth crate (C5) of the lower
layer (Q1) and partially on top of the fourth crate (C4) of
the lower layer (Q1).

[0062] Specifically, the first foot and the fourth foot
(310a, 310d) of the first crate (C10) of the upper layer
(Q2) are respectively inserted in the first lateral housing
(250a) and in the central housing (250c) obtained on the
first longitudinal side (11) of the fifth crate (C5) of the
lower layer (Q1).

[0063] The second foot (310b) of the first crate (C10)
of the upper layer (Q2) is disposed in such a way that
the longitudinal side (31, 32)isinserted in the long parallel
section (22) of the first lateral housing (240a) obtained
on the first longitudinal side (11) of the fourth crate (C4)
of the lower layer (Q1), and the transverse side (33) is
disposed in a gap (P) provided between the first free bor-
der (11c) of the first longitudinal edge (11) and the free
border (12c) of the second longitudinal side (12).
[0064] The third foot (310c) of the first crate (C10) of
the upper layer (Q2) is disposed in such a way that the
second section (31) and the first section (32) of the lon-
gitudinal side (31, 32) are respectively inserted in the
main section (24) and in the separate section (25) of the
parallel section (24, 25) of the central housing (240c).
[0065] The second crate (C20) of the upper layer (Q2),
which is disposed in series relative to the first crate (C10)
of the upper layer (Q2), is partially disposed on top of the
third crate (C3) of the first layer (Q1) and partially on top
of the fourth crate (C4) of the first layer (Q1) with the feet
(3204, 320b, 320c, 320d) disposed in the same way as
the feet (310a, 310b, 310c, 310d) of the first crate (C10)
of the second layer (Q2).

[0066] The fourth crate (C40) of the second layer (Q2),
which is disposed between the third crate (C30) and the
fifth crate (C50) of the second layer (Q2), is rested on
top of the fourth crate (C4), of the second crate (C2) and
of the first crate (C1) of the first layer (Q1). Specifically,
the first foot and the fourth foot (340a, 340d) of the fourth
crate (C40) of the second layer (Q2) are respectively in-
serted in the second lateral housing (240b) obtained on
the second longitudinal side (12) and in the second lateral
housing (240b) obtained on the first longitudinal side (11)
of the fourth crate (C4) of the first layer (Q1).

[0067] The transverse sides (33) of the first foot and
of the fourth foot (340a, 340d) of the fourth crate (C40)
ofthe second layer (Q2) are disposed on the short parallel
section (23) of the second lateral housing (240b) ob-
tained on each longitudinal side (11, 12) of the fourth
crate (C4) of the first layer (Q1), whereas the longitudinal
sides (31, 32) of the first foot and of the second foot (340a,
340d) are disposed on the transverse section (21) of said
second lateral housing (240b) obtained on each longitu-
dinal side (11, 12) of the fourth crate (C4) of the lower
layer (Q1).

[0068] The third foot (340c) of the fourth crate (C40)

10

15

20

25

30

35

40

45

50

55

of the upper layer (Q2) is inserted in the first lateral hous-
ing (210a) obtained on the second longitudinal side (12)
of the first crate (C1) of the lower layer (Q1).

[0069] The second foot(340b) of the fourth crate (C40)
of the upper layer (Q2) is inserted in the second lateral
housing (220b) obtained on the second longitudinal side
(12) of the second crate (C2) of the lower layer (Q1).
[0070] The transverse side (33) of the second foot and
of the third foot (340b, 340c) of the fourth crate (C40) of
the upper layer (Q2) is disposed in correspondence of
the transverse section (21) of the lateral housing (2a, 2b)
and the longitudinal side (31, 32) is disposed in the short
parallel section (23) of the lateral housing (210a, 220b).
[0071] The first foot and the fourth foot (350a, 350d)
of the fifth crate (C50) of the second layer (Q2) are in-
serted in the second lateral housings (250b) of the two
longitudinal sides (11, 12) of the fifth crate (C5) of the
first layer (Q1), whereas the second foot and the third
foot (350b, 350c) are respectively inserted in the central
housing (210c) and in the second lateral housing (210b)
obtained on the second longitudinal side (12) of the first
crate (C1) of the first layer (Q1).

[0072] The first foot and the fourth foot (330a, 330d)
of the third crate (C30) of the second layer (Q2) are in-
serted in the second lateral housings (230b) of the two
longitudinal sides (11, 12) of the third crate (C3) of the
first layer (Q1).

[0073] The second foot and the third foot (330b, 330c)
are respectively inserted in the second lateral housing
(220b) and in the central housing (220c) obtained on the
second longitudinal side (12) of the first crate (C1) of the
first layer (Q1).

[0074] Evidently, the same positions of the crates
(C10, C20, C30, C40, C50) of the upper layer (Q2) on
top of the crates (C1, C2, C3, C4, C5) of the lower layer
(Q1) are obtained also when each crate is rotated by
180°.

[0075] With reference to Fig. 12, wherein the position
of two layers (Q1, Q2) of crates according to the second
embodiment of the invention is illustrated, the transverse
sides (33) of the second foot and of the third foot (310b,
310c) of the first crate (C10) of the second layer (Q2) and
the transverse sides (33) of the first foot and of the fourth
foot (320a, 320d) of the second crate (C20) of the second
layer (Q2) are inserted partially in the ending sections
(28) of the first lateral housing (240a) and of the central
housing (240c) of the fourth crate (C4) of the first layer
(Q1).

[0076] Such a stack is suitable if said crates are to be
stored and transported on a pallet with 120 cm x 100 cm
dimensions.

[0077] More precisely, if crates with longitudinal sides
(11, 12) having a length of 60 cm and transverse sides
(13, 14) having a length of 40 cm are used, a layer (Q1;
Q2) is obtained having the same dimensions as the pallet
(120 cm x 100 cm).

[0078] It must be noted that a different pallet can be
used, such as for example a 120 cm x 120 cm pallet.
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[0079] With reference to Figs. 13 and 14, with a 120
cm x 120 cm pallet, each layer (H1; H2) of the stack
comprises six crates (D1, D2, D3, D4, D5, D6, D10, D20,
D30, D40, D50, D60).

[0080] In particular, each layer (H1; H2) comprises
three first crates (D1, D2, D3; D10, D20, D30) disposed
in parallel position and three second crates (D4, D5, D6;
D40, D50, D60) disposed in parallel position.

[0081] Each crate of said first three crates (D1, D2, D3;
D10, D20, D30) is disposed in series with a crate of said
second three crates (D4, D5, D6, D40, D50, D60).
[0082] In such a case, each layer (H1; H2) is rotated
by 90° relative to a lower adjacent layer and/or an upper
adjacent layer.

[0083] As already mentioned, the male centering
means (3) and the female centering means (2) are con-
figured in such a way to insert a male centering means
(3) in a female centering means (2) with the two collaps-
ible crates (C) disposed in the same direction.

[0084] In view of the above, the collapsible crates (C)
can be disposed one on top of the other with the same
direction, as in the prior art.

[0085] In view of the preceding description, the advan-
tages of the collapsible crate (C) of the invention are man-
ifest. Because of the configuration of the male centering
means (3) and of the female centering means (2) of the
collapsible crate (C) according to the invention, an ex-
tremely stable stack can be formed regardless of the
number of layers (Q1, Q2).

[0086] Otherwise said, the crates (C1, C2, C3, C4, C5,
C10, C20, C30, C40, C50) are interlocked in such a way
to generate a stack of crates with a supporting area that
is five times (Figs. 6 and 7) or six times (Figs. 12 and 13)
larger than the supporting area of a stack in which the
crates are disposed one on top of the other. Because of
the large supporting area and of the interlocked connec-
tion between the various layers of the stack of crates
according to the invention, a stack with high stability can
be obtained, thus avoiding the stabilization means that
are currently used - such as strings, elastic straps and
the like - to tie the stacks of traditional collapsible crates
in which each stack is composed of an overlapped set
of identical collapsible crates that are exactly disposed
one on top of the other.

[0087] In spite of the fact that the crate (C) of the in-
vention is only provided with male centering means and
female centering means (2, 3), and not with mechanical
fastening means, by using the crate (C) of the invention
and rotating the various layers (Q1, Q2; H1, H2) of the
stack, the crates (C) can be mechanically interlocked,
preventing the crates from oscillating laterally relative to
a vertical direction.

[0088] Moreover, the collapsible crate (C) of the inven-
tion can be stored and transported in pallets with different
dimensions in order to meet any transport requirement.
[0089] Numerous variations and modifications can be
made to the present embodiment of the invention, which
are within the reach of an expert of the field, falling in any
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case within the scope of the invention as disclosed by
the appended claims.

Claims
1. Collapsible crate (C) comprising:

- a bottom wall (10) comprising an upper side
(10a) and a lower side (10b);

- a longitudinal axis (Y-Y) and a transverse axis
(X-X); said transverse axis (X-X) being perpen-
dicular to said longitudinal axis (Y-Y);

- a pair of collapsible longitudinal sides (11, 12)
and a pair of collapsible transverse sides (13,
14); each pair of collapsible sides (11, 12; 13,
14) comprising two opposite collapsible sides;
each collapsible side (11, 12, 13, 14) comprising
a border hinged to said bottom wall (10) and a
free border (11c, 12c¢, 13c, 14c); each collapsible
side (11, 12, 13, 14) being configured in such a
way to be in an operating position, wherein said
collapsible side (11, 12, 13, 14) is perpendicular
to said bottom wall (10), and in an idle position,
wherein said collapsible side (11,12, 13, 14) is
parallel to said bottom wall (10); each collapsible
side (11,12, 13, 14) comprising a first side that
faces said bottom wall (10) when said collapsible
side (11, 12, 13, 14) is in idle position, and a
second side (41, 42, 43, 44) that faces the op-
posite direction relative to said first side (11a,
12a, 13a, 14a);

female centering means (2) and male centering
means (3); said female centering means (2) being
obtained on the second side (41, 42, 43, 44) of the
collapsible sides (11, 12; 13, 14) of a pair of collaps-
ible sides (11, 12; 13, 14); said male centering means
(3a, 3b, 3c, 3d) being disposed on said lower side
(10b) of the bottom wall (10);

wherein said female centering means (2) are config-
ured in such a way that a male centering means (3a,
3b, 3c, 3d) of an upper crate can be inserted in a
female centering means (2) of a lower identical col-
lapsible crate (C) when the two identical crates are
rotated by 90°;

characterized in that

said female centering means (2) disposed on said
at least one pair of sides (11, 12, 13, 14) comprise
three "U"-shaped housings (2a, 2b, 2c), of which two
lateral housings (2a, 2b) and one central housing
(2c); each housing of said three housings (2a, 2b,
2c) comprising two parallel sections (22, 23, 24, 25)
and one transverse section (21, 26).

2. The collapsible crate (C) of claim 1, wherein said
bottom wall (10) comprises four corners (18a, 18b,
18c, 18d); said male centering means (3) comprise
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four feet (3a, 3b, 3c, 3d); each foot (3a, 3b, 3c, 3d)
being disposed in a corner (18a, 18b, 18¢, 18d) and
having an "L" shape with a longitudinal side (31, 32)
and a transverse side (33).

The collapsible crate (C) of claim 2, wherein said
longitudinal side (31, 32) and said transverse side
(33) of each foot (3a, 3b, 3c, 3d) are separate; said
longitudinal side (31, 32) being divided into two sep-
arate sections; said two sections comprising a first
section (31) in the proximity of the transverse side
(33) and a second section (32); said second section
(32) being longer than the first section (31).

The collapsible crate (C) of anyone of claims 1 to 3,
wherein said three housings (2a, 2b, 2c) are equi-
distant and wherein the two lateral housings (2a, 2b)
are symmetrical relative to a plane passing through
the transverse axis (X-X); each lateral housing
(2a,2b) comprising a long parallel section (22) and
a short parallel section (23), in adjacent position to
the central housing (2c).

The collapsible crate (C) of claim 4, wherein said
parallel sections (24, 25) of the central housing (2c)
comprise a main section (24) that extends from the
transverse section (26) towards the free border of
the side (11,12); said main section (24) having a
length equal to the short parallel section (23) of the
lateral housings (2a, 2b).

The collapsible crate (C) of claim 5, wherein the par-
allel sections (24, 25) of the central housing (2c) com-
prise a separate ending section (25); said main sec-
tion (24) and said separate ending section (25) cov-
ering a total distance that is equal to the length of
the long parallel section (22) of the lateral housings
(2a, 2b); said separate ending section (25) having a
length that is equal to the length of the first section
(31) of the foot (3a, 3b, 3c, 3d) of the male centering
means (3).

The collapsible crate (C) of any one of claims 2 to 6,
wherein at least one of said "U"-shaped housings
(2a, 2b, 2c) of the female centering means (2) com-
prises an ending section (28) that is parallel to the
transverse section (21, 26) and is disposed in the
proximity of said free border (11¢, 12c, 13c, 14c) of
the collapsible side (11, 12, 13, 14); said ending sec-
tion (28) having a length that is equal to or higher
than the transverse side (33) of the feet (3a, 3b, 3c,
3d) of the male centering means (3).

The collapsible crate (C) of any one of claims 1to 7,
wherein said free border (11c, 12c, 13c, 14c) of the
collapsible sides (11, 12, 13, 14) of at least one pair
of collapsible sides (11, 12, 13, 14) comprises a set
of projections (S) and a set of recesses (R); said
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10.

1.

projections (S) and said recesses (R) being config-
ured in such a way that when said collapsible sides
(11, 12, 13, 14) are in idle position, the projections
(S) of the free border (11c, 12c, 13c, 14c) of a col-
lapsible side (11, 12, 13, 14) are inserted in the re-
cesses (R) of the free border (11¢, 12c, 13c, 14c) of
the collapsible side (11, 12, 13, 14) in opposite po-
sition.

The collapsible crate (C) of any one of claims 1 to 8,
wherein the collapsible sides of the pair of longitudi-
nal sides (11, 12) have a length that is equal to 3/2
of the length of the collapsible sides of the pair of
transverse sides (13, 14).

Stack of crates comprising an overlapped set of lay-
ers of crates (C1, C2, C3, C4, C5, C10, C20, C30,
C40, C50); each layer comprising five crates (C1,
C2,C3,C4,C5,C10,C20,C30,C40,C50) according
to any one of claims 1 to 9; said five crates (C1, C2,
C3, C4, C5,C10, C20, C30, C40, C50) of each layer
being disposed in such a way that three crates (C3,
C4, C5; C30, C40, C50) are disposed in adjacent
position and have the longitudinal axis (Y3-Y3, Y4-
Y4, Y5-Y5; Y30-Y30, Y40-Y40, Y50-Y50) in parallel
position, and two crates (C1, C2; C10, C20) have
the longitudinal axis (Y1-Y1, Y2-Y2; Y10-Y10, Y20-
Y20) in coincident perpendicular position to the lon-
gitudinalaxes (Y3-Y3,Y4-Y4,Y5-Y5; Y30-Y30, Y40-
Y40, Y50-Y50) of the three crates (C3, C4, C5; C30,
C40, C50) in adjacent position.

The stack of crates of claim 10, wherein each layer
(Q1, Q2) is rotated by 180° relative to the upper ad-
jacent layer (Q2) and/or the lower adjacent layer
(Q1).
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