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(54) Hinge for vehicle door, in particular of a van

(57) A hinge for vehicle doors, in particular for the
rear doors of vans, with rotation of the wings about sub-
stantially vertical axes, comprising afirst element (1) suit-
able to be fastened to a wing, a second element (3) suit-
able to be fastened to a fixed part of the vehicle, a central
body (5) pivoted at one end to said first element and at
an opposite end to said second element, arod (8) pivoted
at one end to said first element and at an opposite end

to said second element, wherein the pivot axes that pivot
the rod to each of said elements are not coincident with
the pivot axes of said central body. The rod presents
profiles (12, 12’) suitable to interact with followers (13)
fastened to the central body, thrust by springs (16, 16’,
16"), so as to hold the wing in specific positions, until the
force of the springs is overcome by acting on the wing.
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Description
FIELD OF THE INVENTION

[0001] The present invention refers to a hinge for ve-
hicle door, in particular for a rear door of a van.

BACKGROUND ART

[0002] Commonly, industrial vehicles such asvans are
provided with a rear door, usually with two wings, hinged
according to a substantially vertical axis. Many of these
doors allow opening of the wings to approximately 270°,
i.e. withthe wings disposed along the sides of the vehicle.
Hinges of this type are provided with a movement with
combined rotation about two different centres of rotation.
A central body is hinged at one end to the wing and at
the other to the angle iron on the vehicle chassis. This is
because the hinge is usually fastened, as well as to the
wing, also to a surface of the chassis adjacentto the wing
and substantially coplanar and the centre of rotation of
the wing must to be made to project laterally beyond the
outline of the vehicle to perform the rotation from 180 to
270° avoiding projecting hinges, which would not be tol-
erable on avehicle. For this reason the hinge is produced
so that rotation about a pivot closest to the wing can only
start at an appropriate moment of wing opening, typically
when the wing is already open to 180° by means of ro-
tation on the other pivot. This can take place due to a
mechanism that makes use of a sort of bolt slidable along
the central body; the portion of pivot integral with the ve-
hicle chassis and the portion integral with the wing have
an external profile cooperating with the two ends of the
bolt. The profiles are shaped so as to cause, in the point
in which the axis of rotation must change, sliding of the
bolt between two positions, in which the hinges are al-
ternatively free.

[0003] This type of solution has some drawbacks. The
friction between bolt and profiles of the hinges requires
the use of wear-resistant materials, which nonetheless
allow sliding without excessive friction. Even small clear-
ances in the sliding fastening of the bolt on the central
body can cause sticking, which could determine break-
age of the hinge, besides causing considerable incon-
venience for the user. Moreover, during manufacture of
the vehicle, the hinges are generally mounted before the
cataphoresis and painting treatments. Therefore, the ma-
terial must also be non-receptive to these treatments, as
a layer of deposited material would have to be removed
to prevent sticking or in any case excessive friction or
bonding. Small mounting errors can result in lack of syn-
chronisation between sliding of the bolt of the upper and
lower hinge of the wing.

[0004] Moreover, when the wings can be opened be-
yond 90° a stop system must be provided to prevent ac-
cidental opening beyond this limit, due to gusts of wind,
the slope of the ground or the like, to prevent the doors
from knocking against obstacles and causing possible
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damage. For this purpose, additional spring devices are
usually mounted, which must be released by the user
(i.e. by acting on the wing with sufficient force or by re-
leasing the device in another way). This increases man-
ufacturing costs. It would therefore be desirable to obtain
a hinge that allows the wing to be opened in the most
continuous and fluid way possible, while allowing move-
ment beyond the edge of the vehicle chassis, in particular
when the hinge is fastened to a surface substantially co-
planar with the closed wing, as is usually the case for the
rear door of vans. Moreover, it must be possible to subject
the hinge to the aforesaid treatments together with the
vehicle, without this jeopardizing operation and without
the need for supplementary operations for removal of
deposited material and/or for protection of the recipro-
cally sliding parts. Finally, it would be desirable to inte-
grate in the hinge a mechanism to lock opening in the
desired positions (i.e. 90° and optionally 180°) without
the need for additional locking devices.

SUMMARY

[0005] The aforesaid problems have been solved ac-
cording to the present invention by a hinge for vehicle
doors, in particular for the rear doors of vans, with rotation
of the wings about substantially vertical axes, comprising
a first element suitable to be fastened to a wing, a second
element suitable to be fastened to a fixed part of the ve-
hicle, a central body pivoted at one end to said first ele-
ment and at an opposite end to said second element, a
rod pivoted at one end to said first element and at an
opposite end to said second element, wherein the pivot
axes that pivot the rod to each of said elements are not
coincident with the pivot axes of said central body.
[0006] The invention also refers to a vehicle, in partic-
ular avan having a door provided with one or more hinges
as described above.

LIST OF FIGURES

[0007] The present invention will now be described by
means of the detailed description of preferred, but not
exclusive, embodiments, provided purely by way of ex-
ample, with the aid of the accompanying figures, wherein:
[0008] Figures 1, 2 and 3 schematically represent re-
spectively a front view, a sectional plan view according
to the plane II-1l in Figure 1 and an isometric view of a
hinge (in particular the lower hinge of a wing of a rear
door with two wings of a van), according to the present
invention, in the position with the wing closed;

[0009] Figures 4, 5 and 6 schematically represent re-
spectively a front view, a sectional plan view according
to the plane V-V in Figure 4 and an isometric view of
another hinge (in particular the upper hinge correspond-
ing to that of the previous figures) according to the
present invention, with the wing in a closed position in
Figures 4 and 5 and in a partly open (90°) position in
Figure 6.
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DETAILED DESCRIPTION OF AN EMBODIMENT

[0010] With reference to Figures 1, 2 and 3, a hinge
according to the present invention presents a first ele-
ment 1 suitable to be fastened in an appropriate position
to the wing of a vehicle door. The surface 2 is suitable to
be positioned against the surface of the wing. Fastening
can take place through screws, welding, gluing, or in any
other known way. The second element 3 is intended to
be fastened, also in a known way, to the angle iron of the
door, that is, to a column of the chassis positioned later-
ally to said wing, with the surface 4 against the surface
of the angle iron. As usual, the surface of the wing and
of the angle iron can form a continuous surface, i.e. they
can be substantially coplanar (obviously, apart from more
or less marked convexities), but the hinge, if appropri-
ately designed, can also be applied to other types of
structure.

[0011] The central body 5, of appropriate shape, is piv-
oted by means of the pins 6 and 7, according to two par-
allel axes (which can be substantially vertical with respect
to the vehicle), respectively to the first and to the second
element. The rod 8 is also pivoted in an appropriate man-
ner to said two elements by means of the pins 9 and 10,
also parallel, but not coincident with the pivot axes of the
central body. The rod and the body will be shaped so that
they do notinterfere during the entire movement. Amech-
anism has been produced, which can be defined as ar-
ticulated quadrilateral, whose sides are, with reference
to Figure 2, the distance between the axes of the pins 6
and 9, integral with respect to the first element, the dis-
tance between the axes of the pins 7 and 10, integral
with respectto the second element, the distance between
the axes of the pins 9 and 10, integral with the rod, the
distance between the axes of the pins 6 and 7 integral
with the body 5 (the sides integral with the rod and central
body cross in the case described). The pins are repre-
sented integral with the first and second elements, while
the corresponding eyelets are on the rod and central
body. Naturally, a different solution can be chosen if de-
sired. Bushings 20 made of an appropriate material (for
example, nylon or PTFE) can be interposed between pin
and eyelet. This eliminates problems caused by painting
and cataphoresis treatments: the pins and corresponding
eyelets are not reached by these treatments given the
presence of the bushing, which in any case can be made
of a material that is not receptive to deposition of the
layers of paint. Moreover, with appropriate materials of
the bushings lubrication is not necessary. From Figure 2
operation of the device can be easily understood: rotation
of the central body 5 about the pin 7 causes a combined
rotation of the first element 1 about the pin 6, so that the
surface 2 can rotate to 270° and beyond with respect to
the original position, while the pin 6 moves towards po-
sitions in which the door open beyond 180° cannot inter-
fere with the edge of the vehicle and can be disposed
along the side thereof, if desired. The rod 8 is shaped so
that it does not interfere for its entire travel with other
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components; for example, the curve 11 allows it to reach
the closed position against the pin 7 without interferenc-
es. The central body 5 can be concave, with the concavity
facing the vehicle, to substantially contain the rod and
the mechanism which will be described below, protecting
it. It too will have a shape suitable to allow travel of the
rod. Those skilled in the art can dimension the kinematic
mechanism appropriately, for example the distances be-
tween the pins and their position according to require-
ments. The drawings provide an example of embodiment
of a form of application suitable for use on a van.
[0012] The hinge according to the present invention
also provides for the possibility of integrating a system
for locking in the partly open positions (for example 90°
and/or 180°) in which it is desirable, without the need for
additional locking and release devices to be mounted
separately. It is also possible not to use systems, such
as magnets, commonly utilized to hold the wing against
the side in the position open to 270°.

[0013] According to an embodiment of the invention,
there can be provided an appropriately shaped profile on
one of the components of the hinge and a follower, suit-
able to interact with said profile to generate areturn force,
when the wing is in a predetermined position that must
be overcome, acting on the wing, to remove the wing
from said position. Preferably, the follower is an elastic
element or is pressed against the profile by an elastic
element, such as a spring. According to an embodiment,
the two components involved are the central body and
the rod.

[0014] According to a preferred embodiment shown in
the figures, the profile is obtained on a lateral face of the
rod and the follower 13 is secured to the central body 5.
Preferably, two profiles are provided on opposite faces
of the rod and two followers are suitable to interact with
the profiles. According to an embodiment of the invention,
the profiles and the followers are disposed symmetrically
with respect to the rod. This allows elimination of friction
between the rod and the connection points with the cen-
tral body due to the thrust that would be generated by a
single spring. According to the embodiment represented,
the follower 13 is pivoted to the central body, for example
through the pin 14 screwed in the body and suitable to
retain the follower, which can rotate about the pin to move
towards or away from the profile 12; the inclination of the
axis of the pin with respect to the central body can be
chosen appropriately. A roller 15, suitable to come into
contact with the profile, can be present. If wished, the
roller can have a groove to guide the rod, or portions of
the follower can exceed the roller to act as a guide. Pos-
sible movement of the rod must be taken into account.
The follower can be pressed against the profile 12 by the
spring 16 supported by the central body by means of the
fastening device 17, which can be a pin or a socket suit-
able to contain the end of the spring. This device can be
fixed (for example it can be a pin riveted to or produced
integral with the body 5, which is the most simple em-
bodiment, but makes any replacement of components
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very difficult. Otherwise it can be a detachable and ad-
justable element, as in the case represented, where it
has the structure of a threaded socket on the external
surface, and screwed in a hole produced in the lateral
portion 18 of the central body. In this way it can be de-
tached easily and the load of the spring can be adjusted
simply by screwing or unscrewing the socket 17. In the
hinges of the figures, the profiles of the rod are provided
with recesses in which the roller of the follower is located
when the wing is in the open position in which it is to be
stopped. In figure 3 the hinge is in the closed position,
so that stopping by the hinge is not necessary. The rollers
of the followers are not located in the recesses of the
profile. The roller can be made of appropriate material.
It must be noted that the roller on profile coupling can be
structured so as to avoid generating excessive friction,
eliminating problems related to any deposition of layers
of paint or cataphoresis and subsequent elimination of
the layer.

[0015] The hinge in Figure 6 is shown in the position
open to 90°; here the wing is to be held in this position.
The roller 15’ is in the recess 19. To move the wing from
the position indicated in any direction, it is necessary to
apply sufficient force to overcome the resistance of the
spring 16’ (and of the corresponding spring 16", as two
profiles and two followers are present).

[0016] In determining the load of the springs, it must
be taken into account that there are two springs and that,
in general, more than one hinge is provided for a wing,
and each can have an analogous retaining system.
[0017] Recesses of the profile of the rod can be pro-
vided for all the positions desired, in the case represented
they are provided for opening to 90 and 180°. As stated,
recesses can also be provided for other positions, such
as 270°, and therefore the device to hold the wing in this
position can be eliminated. Inclination of the various re-
cesses will correspond to the inclination taken by the roll-
er with respect to the rod in the various open positions.
[0018] The solution represented is extremely advan-
tageous, for compactness and operation other structures
are possible, such as a traction spring connecting oppo-
site followers.

[0019] Operation of the hinge of figures 4, 5, and 6, is
entirely analogous to the previous one, with only the
structure changing to adapt to the different position for
which it is intended.

[0020] The hinges shown have a symmetrical struc-
ture, to be mounted both on a right and left wing of the
door. Nonetheless, other configurations are possible.
[0021] Those skilled in the art can choose the most
appropriate materials for the various components.
[0022] The hinge of the present invention can replace
prior art hinges without requiring any type of modification
to the vehicle. Among the other advantages delineated
above, they have a compact structure, are simple to as-
semble and their operation is smooth, without oscillations
and without any possibility of sticking. The embodiments
described also allow the elimination of separate retaining
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devices, such as stop bars.

Claims

10.

11.

12.

Hinge for vehicle doors, comprising a first element
(1) suitable to be fastened to a wing, a second ele-
ment (3) suitable to be fastened to a fixed part of the
vehicle, a central body (5) pivoted at one end to said
first element and at an opposite end to said second
element, a rod (8) pivoted at one end to said first
element and at an opposite end to said second ele-
ment, wherein the pivot axes that pivot the rod to
each of said elements are not coincident with the
pivot axes of said central body.

Hinge as claimed in claim 1, suitable to allow a ro-
tation of the wing of 270°.

Hinge as claimed in claim 1 or 2, comprising means
for holding the door in predetermined open positions.

Hinge as claimed in claim 3, wherein said means are
housed in said central body.

Hinge as claimed in claim 3 or 4, wherein said means
comprise at least a profile (12, 12’) and a follower
(13) suitable to cooperate with said profile, fastened
to two different components (5, 8) of the hinge.

Hinge as claimed in claim 5, wherein said profile is
produced on a face of the rod and the follower is
fastened rotatably to said body.

Hinge as claimed in claim 6, wherein two symmetri-
cal profiles are produced on opposite faces of the
rod and two followers are disposed symmetrically
each to cooperate with one of said profiles.

Hinge as claimed in any one of claims 5to 7, wherein
said profiles comprise recesses (19) at predeter-
mined opening positions in which the wing is held.

Hinge as claimed in any one of claims 5 to 8, wherein
said follower is thrust towards said profile by a spring
(16, 16’, 16") secured to said central body.

Hinge as claimed in claim 9, wherein said spring is
supported by a socket 17 screwed in a lateral portion
(18) of said central body, suitable to adjust the load
of the spring.

Hinge as claimed in any one of claims 3 to 10, where-
in a predetermined position corresponds to an open-
ing of the wing to 90°.

Hinge as claimed in any one of claims 3to 11, where-
in a predetermined position corresponds to an open-
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14.

15.

16.

17.
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ing of the wing to 180°.

Hinge as claimed in any one of claims 3to 12, where-
in a predetermined position corresponds to an open-
ing of the wing to 270°.

Vehicle door, in particular the rear door of a van,
provided with one or more hinges for a wing as

claimed in any of the previous claims.

Door as claimed in claim 14, wherein rotation of the
wing takes place about a substantially vertical axis.

Door with two wings as claimed in claim 14 or 15.

Vehicle, in particular an industrial vehicle provided
with a door as claimed in any one of claims 14 to 16.
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