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(57)  Abox (5) for a vehicle (1), comprising a platform
(6) configured to be carried by a chassis (2) of the vehicle
and extending along a longitudinal axis (A), a pair of side
panels (7) parallel to the axis (A), a pair of front and rear
panels (7’) transversal to the axis (A), the panels (7, 7")
and said platform (6) delimiting a space (5’) configured
to transport goods, and being carried by said platform (6)

CONTAINMENT SYSTEM FOR PANEL OF A COMMERCIAL VEHICLE BOX

by means of at least one hinge (9) configured to allow
the rotation of an edge of the panels (7, 7’) around a hinge
axis respectively parallel or transversal to the axis (A),
the box (5) comprising a containment system (10) con-
figured to limit the stroke of the panel (7, 7°) in at least
one predefined angular position around the axis of rota-
tion of the hinge (9).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patentapplication no. 102022000014230 filed on July
5, 2022, the entire disclosure of which is incorporated
herein by reference.

TECHNICAL FIELD

[0002] The presentinvention relates to a containment
system for a panel of a vehicle.

[0003] The present invention is preferably, although
not exclusively, applied to the containment of a panel of
a commercial vehicle box. In the following, reference will
be made to such application by way of example.

STATE OF THE PRIOR ART

[0004] Regulations R151, R158, R159 provide for ve-
hicles to be equipped with devices configured to signal
the presence of people and/or obstacles in the proximity
of the vehicle, in order to prevent dangerous accidents.
[0005] Such devices, known as "ADAS", Advanced
Driver Assistance Systems, comprise sensors, such as
for example RADAR, LIDAR, or cameras, placed along
at least part of the perimeter of the vehicle.

[0006] Normally, such devices are carried by portions
integral with the chassis placed below the vehicular
plane. Should the vehicle be provided with a box, this
arrangement becomes critical.

[0007] In fact, the boxes define a space configured to
house goods delimited by a platform carried by the chas-
sis and by a plurality of panels.

[0008] Such panels are normally hinged with respect
to the platform so as to enable the opening thereof for
easily accessing the aforementioned space for putting or
collecting goods.

[0009] Furthermore, the boxes are connected to the
chassis so as to enable the overturning on one of the
lateral or rear sides so as to facilitate the unloading of
the goods from the aforementioned space.

[0010] Bothinastandard configuration and in an over-
turned configuration, it is possible for the side panel to
knock againstthe chassis, i.e. below the platform to which
it is hinged.

[0011] If in the traditional vehicles such problem is felt
but causes outcomes which are not very serious, in the
vehicles equipped with ADAS systems the collision of
the panel could damage the aforementioned sensor
means.

[0012] The damaging of the sensor means, besides
not allowing driving the vehicle because it would not be
compliant with the aforementioned rules, is also source
of economic damage given the cost of such sensors.
[0013] Therefore, the need is felt to allow having ver-
satile boxes which allow loading/unloading goods without
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however risking ruining the ADAS sensors of the vehicle.
[0014] The object of the present invention is to satisfy
the aforementioned needs in an optimized and cost-ef-
fective manner.

SUMMARY OF THE INVENTION

[0015] The aforementioned objectis achieved by a box
and a vehicle provided with a box as claimed in the ap-
pended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Inorder to better understand the present inven-
tion, a preferred embodiment is described in the follow-
ing, by way of non-limiting example and with reference
to the accompanying drawings wherein:

e Figure 1is a side view of a vehicle comprising a box
according to the invention;

e Figure 2 is a rear view of the vehicle of Figure 1;

e Figure 3 is a top view of the vehicle of Figure 1;

e Figure 4 is a schematic view, with parts removed for
clarity and partly sectioned, of a rear view of the ve-
hicle of Figure 1 in a first operating condition;

e Figure 5is a schematic view, with parts removed for
clarity and partly sectioned, of a rear view of the ve-
hicle of Figure 1 in a second operating condition;

e Figure 6 is a schematic side view of a system of the
box according to the invention;

e Figure 7 is a section view of a portion of the system
of Figure 6 along line VII-VII;

e Figure 8 is a section view of a portion of the system
of Figure 6 along line VIII-VIII;

e Figure9isaview accordingtoa portion of the system
of Figure 6 according to directrix 1X of Figure 8; and

e Figures 10a-10d illustrate different schematic side
views of a system of the box in different operation
configurations.

DETAILED DESCRIPTION OF THE INVENTION

[0017] InFigures 1 to 3, a vehicle 1 of commercial type
isillustrated. In particular, the vehicle 1 comprises a chas-
sis 2 extending along an axis A and moving with respect
to the ground G by means of a plurality of wheels 3.
[0018] Without going into further details, the vehicle 1
can be provided with sensor means (not illustrated) con-
figured to detect obstacles in the proximity of the vehicle
1 and carried on at least part of the perimeter of the chas-
sis 2. Since such sensor means are known, they will not
be further described for the sake of brevity.

[0019] The vehicle 1 comprises a driving cab 4 and a
box 5 carried by the chassis 1. As is better visible in Fig-
ures 4 and 5, the box 5 essentially comprises a platform
6 and a plurality of panels 7, 7’ extending from the plat-
form 6 on the opposite side with respect to the ground G.
[0020] The platform 6 and the plurality of panels 7, 7’
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delimit between each other a space 5’ configured to
house goods. In particular, the panels comprise a pair of
side panels 7 and a front and rear panel 7°, as known per
se.

[0021] The box 5, in particular the platform 6, is carried
by the chassis 2 so that it can be overturned with respect
to the longitudinal sides of the chassis 1, i.e. around a
hinge axis parallel to the axis A or with respect to the rear
side of the chassis 1, i.e. around a hinge axis transversal
to the axis A.

[0022] In particular, in order to be carried in the over-
turning manner on three sides as above-described, the
vehicle 1 comprises actuating means 8 not further de-
scribed for the sake of brevity and schematized in the
accompanying drawings.

[0023] As known per se, the panels 7, 7’ are carried
by the platform 6 in a movable manner, advantageously
by means of one or more hinges 9 configured to enable
the rotation of the bottom end portion of the panel 7, 7
with respect to the outer edge of the platform 6, thus
around an axis of rotation parallel or transversal to the
longitudinal axis A of the vehicle 1.

[0024] The box 5 can also comprise locking means,
not illustrated, configured to allow or not allow the move-
ment of the panel 7, 7’ around the hinge 9, therefore to
maintain the panel 7, 7’ in a first condition in which it is
fixed with respect to the platform 6 and a second condition
in which it is movable with respect to it.

[0025] According to the invention, the box 1 comprises
a containment system 10 for limiting the stroke of one of
the panels 7, 7', in particular of the side panel 7, in at
least one predefined angular position around the hinge
9 so as to prevent such panel from contacting the chassis
2 of the vehicle.

[0026] In particular, the containment system 10 com-
prises a pin 11 and a guide 12 configured to define a seat
13 configured to be occupied by the pin 11 in a sliding
manner therein.

[0027] In particular, the guide 12 is carried by the side
panel 7 on a first side, is free on a second side and co-
operates in contact with the pin 11 in the seat 13. Advan-
tageously the guide 12 has a curvilinear shape, prefera-
bly with the concavity facing towards the platform 6.
[0028] Inparticular, the seat 13 is defined by one single
opening in the guide 12 and comprises a pair of upper
and lower edges and by a pair of side edges. Preferably,
the guide 12 has a substantially flat shape with a constant
section, therefore the seat 13 has a same extension along
the entire length of the seat 12.

[0029] In particular, the upper edge of the seat 13 de-
fines a profile 13a provided with a plurality of recesses
13’ configured to house in contact the pin 11.

[0030] Specifically, the recesses 13’ are lowered with
respect to the level of the profile 13a and have a sub-
stantially triangular shape. Consequently, they comprise
afirst side 13a’ and a second side 13b’ defining different
inclinations with respect to the level of the profile 13a;
the third side of the substantially triangular shape is open
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towards the seat 13.

[0031] Specifically, the inclination of the first side 13a’
is such that the pin 11, cooperating in contact with such
first side 13a’ remains locked preventing a passing over
thereof until a force exerted on the guide 12 in the direc-
tion of the first side 13a’ is less than a predetermined
value. On the other hand, the inclination of the second
side 13b’ is such that the pin 11 slides in contact on it for
returning on the profile 13a if a force is applied on the
guide 12 in the direction of the second side 13b’.
[0032] The pin 11 is advantageously carried in an in-
tegral manner by the platform 6, for example by an angle
element (not visible) placed between front panel 7’ and
side panel 7 or by the front panel 7’, as is illustrated in
the described embodiment.

[0033] Advantageously, several pins 11, 11’ can be
provided configured to define different strokes of the side
panel 7. In particular, in the illustrated embodiment, two
pins 11, 11’ are illustrated placed in different positions
with respectto the platform 6, in particular different height
and distance from the longitudinal axis A.

[0034] Asisvisiblein Figure 7, and as aforementioned,
the guide 12 has a substantially flat shape and the pin
11 defines a seat 11a having a length such to cooperate
slidingly with the walls of the guide 12. The pin 11 can
be fixed by means of threaded elements, such as a ring
nut or a screw nut, on the opposite side of an opening
made on the front panel 7°, or on the angular support
element, as is illustrated by way of example.

[0035] Itis highlighted thatthe seat 13 has an extension
which is greater than the diameter of the pin 11 so that,
if necessary, it is possible to extract the guide 12 from
the pin 11 extracting it from the seat 11a and moving the
guide radially with respect to the pin 11 up to extracting it.
[0036] With regard to the end of the guide 12 carried
by the side panel 7, it is advantageously fixed by means
of a movable connection, preferably a hinge 15.

[0037] As is better illustrated in Figures 8 and 9, the
hinge 15 is made by means of a pin 16 carried between
a portion 17 integral with the side panel 7 and the end
portion of the guide 12.

[0038] In particular, the pin 16 is made selectively in-
tegral with one between portion 17 and guide 12 by
means of removable fixing means such as a fork 18. The
portion 17 is fixed to the side panel 7 by means of re-
movable fixing means such as threaded elements 19.
[0039] Advantageously, the containment system 10
can be contained inside a carcass 30 configured to pre-
ventthe goods transported in the space 5’ frominterfering
between guide 12 and pin 11.

[0040] In particular, the carcass 30 defines a space 31
configured to house the pin 11 and at least the entire
length of the guide 12 in the position in which the side
panel 7 is in standard closed position.

[0041] Should the sole weight of the guide 12, by
means of the sole force of gravity, not be sufficient for
assuring the contact between the guide 12 and the pin
11, the containment system 10 can also be equipped with
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a tensioning system 20 configured to assure the contact
between pin 11 and guide 12.

[0042] Preferably, such tensioning system 20 can
comprise an arm 21 equipped with a pulley 22 placed in
contact with the guide 12 and carried rotationally free by
the arm 21. The arm 21 is advantageously hinged with
respect to the front wall 7’ or to the aforementioned angle
portion by means of a hinge 23. The tensioning system
20 can also comprise elastic means 24 interposed be-
tween the support of the hinge 23 and the arm 21 and
configured to provide a force configured to assure the
aforementioned contact.

[0043] The operation of the embodiment of the con-
tainment system for a box panel according to the inven-
tion as described above is as follows.

[0044] As mentioned, the vehicle 1 comprises actuat-
ing means 8 which can bring the box 5 in one of the two
conditions of Figures 4 and 5, i.e. in a standard condition
in which the platform is parallel to the ground G and an
overturned condition in which the platform is inclined with
respect to the ground G.

[0045] If necessary, the driver can unlock the move-
ment of the side panel 7 so that it can overturn around
the axis of the hinge 9.

[0046] In standard position or overturned position, un-
less there is an action by the driver, the guide 12is integral
with the pin 11 since, without a force configured to move
it from the recess 13’, it cannot allow the movement of
the guide 12, therefore the movement of the side panel
7. Such condition is represented in Figure 10a where a
first operating condition is illustrated.

[0047] Thedrivercan thus actunlocking the movement
of the guide 12, exerting a suitable force, so that the side
panel 7 can open by an angle o corresponding to the
position of the recess 13’, as is illustrated in Figure 10b.
The side panel 7 will thus be handled depending on the
need, up to reaching a maximum opening angle B, illus-
trated for example in Figure 10c.

[0048] The operation in contrary manner, i.e. closing,
is similar. The driver in such case has to only bring the
side panel 7 back in the initial position of Figure 10a.
During such operation, thanks to the shape of the recess-
es 13, the sliding of the pin 11 inthe guide 12is facilitated.
[0049] In the case where the panel 7 is maintained
open during the return step of the box 5 in standard po-
sition, the weight force will tend to make the pins slide
towards the second portion 13b’ thus bringing into auto-
matic closing the side panel 7 in the initial position of
Figure 10a.

[0050] During the movement of the guide 12, the car-
cass 30 protects the mechanism between guide 12 and
pin 11 from the interposition of the goods placed in the
space 5.

[0051] Furthermore, if present, the tensioning system
20 maintains the contact between pin 11 and guide 12
during the movement of the latter with respect to the pin
11.

[0052] If necessary, the driver can either unhook the
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guide 12 from the pin 11 or disengage the pin 16 and
thus the guide 12 from the side panel 7 making the total
unhooking of the side panel 7 free.

[0053] Based on the foregoing, the advantages of the
containment system for a box panel according to the in-
vention are evident.

[0054] Thanks tothe proposed containment system al-
so during the opening of the panel of the box, desired or
undesired, the contact between it and the chassis is pre-
vented, preventing the damaging of the sensor means
with which it is provided.

[0055] Furthermore, thanks to the fact that a seat is
present defining several recesses, itis possible to handle
the panel according to different maximum opening an-
gles.

[0056] The proposed system is further compact, cost-
effective and can be easily integrated in existing systems.
[0057] Furthermore, thanks to the fact that the recess-
es in the seat have two different inclinations depending
on the stroke direction of the panel, it allows obtaining
an automatic closing of the same if the box returns in
standard position from overturned position or facilitating
the closing in standard position.

[0058] Furthermore, the presence of a carcass for sep-
arating the rest of the space of the box allows preventing
dirt or other elements from damaging the mechanism of
the containment system.

[0059] Still, the fact that it is possible to unhook only
one end or both ends of the guide from the pin allows an
easy maintenance or removal of the guide.

[0060] Furthermore, the presence of the tensioning
system allows a constant contact between guide and pin
also in conditions of vibrations of the vehicle.

[0061] Finally, it is clear that modifications and varia-
tions can be made to the containment system for a box
panel according to the present invention, which do not
anyway depart from the scope of protection defined by
the claims.

[0062] Clearly, although the containment system is de-
scribed only for containing a side panel with respect to a
front panel, it can also be provided for containing the side
panel with respect to the platform 6 or to an angular el-
ement or, vice versa, for containing a front or rear panel
with respect to a side panel.

[0063] Still, the guide or the pin can be made differently
with regard to number and shape, as well as the recesses
in the guide.

[0064] Furthermore, the carcass configured to contain
the containment system and the tensioning system could
not be present or made in a different manner.

Claims

1. - Box (5) for a vehicle (1), comprising a platform (6)
configured to be carried by a chassis (2) of said ve-
hicle and extending along a longitudinal axis (A), a
pair of side panels (7) parallel to said axis (A), a pair
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of front and rear panels (7°) transversal to said axis
(A), said panels (7°, 7") and said platform (6) delim-
iting a space (5’') adapted to transport goods, said
panels (7’, 7") being carried by said platform (6) by
means of at least one hinge (9) configured to allow
the rotation of an edge of said panels (7, 7°) around
a hinge axis respectively parallel or transversal to
said axis (A), said box (5) comprising a containment
system (10) configured to limit the stroke of said pan-
el (7, 7’) in at least one predefined angular position
around said axis of rotation of said hinge (9).

- Box according to claim 1, wherein said containment
system (10) comprises a pin (11) rigidly carried by a
portion (7’) integral with said platform (6) and a guide
(12) carried by said panel (7), said guide defining a
seat (13) within which said pin (11) is housed, said
seat (13) defining a profile (13a) configured to coop-
erate slidingly with said pin (11).

- Box according to claim 2, wherein said profile (13a)
defining a plurality of recesses (13’) lowered with re-
spect to said profile (13a) and configured to partially
house said pin (11), said recesses (13’) each corre-
sponding to different predefined angular positions of
said panel (7).

- Box according to claim 3, wherein said recesses
(13’) comprise a first side (13a’) and a second side
(13b’) having a different inclination with respect to
the level of said profile (13a) .

- Box according to claim 4, wherein said first side
(13a’) is configured to maintain said pin (11) in said
recess (13’) if a force applied to said guide (12) in
the direction of said first side (13a’) is less than a
predetermined force and in which said second side
(13b’) is configured to allow the sliding of said pin
(11) if a force is applied to said guide (12) in the
direction of said second side (13b’).

- Box according to one of claims 2 to 5, wherein said
guide (12) has a curved shape, the concavity of said
curved shape facing towards said platform (6).

- Box according to one of claims 2 to 6, comprising
several pins (11, 11’) placed in different positions
with respect to said platform (6).

- Box according to one of claims 2 to 7, wherein the
extension of said seat (13) is greater than the diam-
eter of said pin (11) so as to be able to remove said
pin (11) from said seat (13) .

- Box according to one of claims 2 to 8, wherein said
guide (12) is connected to said panel (7) by means
of a hinge mechanism (15).

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

15.

- Box according to claim 9, wherein a pin (16) of said
hinge mechanism (15) is selectively removable to
uncouple said guide (12) from said panel (7).

- Box according to one of the preceding claims,
wherein said box (5) comprises a carcass (30) inte-
gral with said platform (6) and defining a space (31)
configured to house said containment system (10).

- Box according to one of the preceding claims,
wherein said containment system (10) is housed in
said space (5’).

- Box according to one of claims 2 to 12, comprising
a tensioning system (20) configured to exert a force
configured to maintain said guide (12) in contact with
said pin (11).

- Vehicle (1) comprising a chassis (2) movable with
respect to the ground (G) and a box (5) according to
one of the preceding claims carried by said chassis

).

- Vehicle according to claim 14, wherein said vehicle
comprises actuating means (8) configured to over-
turn said box (5) longitudinally and/or transversely
with respect to said axis (A) of said vehicle.
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