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Description

[0001] The object of the present invention is a hinge
apt for moving and supporting movable parts of motor
vehicles, such as doors, boots, bonnets, hatchback doors
and the like.

[0002] As is known, motor vehicles can be equipped
with servomechanisms that aid in the closing or opening
of movable parts of the bodywork thereof. Solutions of
this type can be found for example on "high-end" vehicles
for civilian use and on commercial/industrial vehicles pro-
vided with doors/hatchback doors that are particularly
heavy or unwieldy.

[0003] Servo control devices of a known type are usu-
ally realised with hydraulic or pneumatic actuators, which
are apt for exerting a "supplementary force" with respect
to that of the operator (or even, in some cases, for exert-
ing all the force needed without intervention on the part
of the operator, who only needs to use an opening or
closing command) in order to conveniently move the door
or bonnetor whatever else needs to be opened or closed.
Generally, these above-mentioned devices are mounted
separately with respect to the kinematic articulation
mechanisms of a variety of doors and hatchback doors.
[0004] Though widely employed, the prior art de-
scribed hereinabove has some drawbacks that limit its
overall utility; specifically, the overall dimensions of the
servo actuating mechanisms of a known type are quite
sizeable, especially considering that they must be inter-
posed in operating volumes comprised between the
"fixed" parts and the "movable" parts of the bodywork
(which under closed conditions, prove to be fitted very
snugly to each other). An example of such solution is
shown in document US 2003/217436 A1 and in docu-
ment US 2 641 795 A. Moreover, another disadvantage
of the servo actuators of a known type lies in their cost
and their intrinsic complexity. In fact, hydraulic or pneu-
matic elements must ensure marked levels of reliability
and hermetic sealing for the working fluid/gas, and this
inevitably requires a structure and equipment (including
seals, sliding elements and materials) that markedly af-
fect costs. An example of such solution is shown in doc-
ument US 2005/264029 A1. The fact that servo control
mechanisms of a known type and that work with flu-
ids/gases are particularly sensitive to variations in envi-
ronmental temperature should be kept in mind. In fact,
variations of this sort directly affect viscosity and thus the
so-called "equivalent modulus of elasticity" of the working
fluid, sometimes making the action of the entire mecha-
nism too strong or too weak. The present invention is
thus aimed at devising a hinge for movable parts of motor
vehicle bodyworks (for example doors, bonnets, boots
and/or hatchback doors) that is capable of overcoming
the limitations cited hereinabove. The present invention
is principally aimed at devising a hinge that can be put
to use functionally integrating greater and more practical
utility in terms of offering aid in opening and closing the
above-mentioned "movable parts of bodywork", while of-
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fering at the same time considerable overall compact-
ness and production costs that are as low as possible.
[0005] Furthermore, the present invention is aimed at
devising a hinge that can also replace previously installed
elements, for example by means of aftermarket upgrades
or during maintenance procedures or repair work. The
defined technical task and the specified aims are sub-
stantially achieved by a hinge for movable parts of motor
vehicle bodyworks, having the characteristics recited in
one or more of the appended claims.

[0006] The description of a preferred but not exclusive
embodiment of a hinge according to the invention is now
provided by way of approximate and non-limiting exam-
ple, and illustrated in the accompanying drawings, in
which:

- Figure 1 is a schematic view of the hinge according
to the invention in afirst operative configuration (cor-
responding to a "closed" situation of a movable bod-
ywork part); and

- Figure 2 is a schematic view of the hinge according
to the invention in a second operative configuration
(corresponding to an"opened" situation ofa movable
bodywork part).

[0007] With reference to the accompanying drawings,
the hinge according to the present invention is indicated
in its entirety by the reference number 1 and it substan-
tially comprises a first hooking portion 2 (connectable to
a fixed part of a chassis and/or a bodywork), a kinematic
articulation mechanism 3 connected to the first hooking
portion 2, and a second hooking portion 4 connected to
the kinematic articulation mechanism 3 (and also con-
nectable to a movable part of a chassis and/or a body-
work). The present hinge further comprises a servo con-
trol unit 5 simultaneously associated with the first and
the second hooking portions 2, 4.

[0008] At this point the difference between the present
invention and the state of the art presented hereinabove
should be pointed out. In fact, owing to the structural and
functional incorporation of the servo control unit and ow-
ing tothe fact that this unitis made up of an active element
that is extremely compact and that operates without the
intervention of fluids or gases, high performance levels
are achievedinterms ofthe generation of the active force,
and at the same time, a marked reduction in the overall
dimensions is also achieved.

[0009] In further detalil, it can be observed that the kin-
ematic articulation mechanism 3 can conveniently define
an articulated quadrilateral and thus comprises:

- afirst connecting lever 3a, which, in turn, has a first
pin 3b (connected to the first hooking portion 2) and
a second pin 3c (which is instead connected to the
second hooking portion 4; and

- asecond connecting lever 3d, which has a third pin
3e (connected to the first hooking portion 2) and a
fourth pin 3f (which is instead connected to the sec-
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ond hooking portion 4).

[0010] For its part, the servo control unit 5 comprises
at least one actuator 5a, which is apt for exerting a so-
called "active force" at least on the second hooking por-
tion 4 (which is connected to the door/hatchback door
and that is thus capable of transmitting servo control ac-
tion).

[0011] According to the needs at hand but not covered
by the claims, the servo control unit 5 may also be con-
nected to components of the kinematic articulation mech-
anism, or more generally, it can be mounted on/dis-
mounted from a hinge previously installed /in use on the
vehicle. With this aim, the servo control unit can utilise
"extra travel" of the movable part thereof, without the use
of tools and without manoeuvring and/or using external
components.

[0012] In the present invention, the actuator 5a com-
prises at least one pre-loaded axial spring. This spring
is interconnected through a fifth pin 5b and a sixth pin 5¢
with the first and the second hooking portions 2 e 4, re-
spectively, so as to be able to exert the above-mentioned
"active force" in a linear proportion to the elongation
thereof extending between the fifth pin 5b and the sixth
pin 5c.

[0013] With reference to the accompanying drawings,
it is possible to observe the presence of a spring-guiding
element 6, which is axially fitted in the pre-loaded spring,
as well as the presence of an end housing 7, which is
coaxial with the spring-guiding element 6 and placed in
correspondence with the fifth pin 5b or the sixth pin 5c.
[0014] Should one wish to make the invention more
flexible in terms of different installations (or, in other
words, if one wishes to produces only one object that can
be adapted for use in servo controlling doors and/or
hatchback doors varying in surfaces and weights), the
presence of a pre-load adjusting unit for the actuator 5a
is provided. This adjusting unit can be realised in any
manner whatsoever, even according to prior art technol-
ogies.

[0015] As concerns the positioning of the pre-load ad-
justing unit, it coincides with the spring-guiding element
6 or the end housing 7.

[0016] Moreover, the pre-load adjusting unitfor the ser-
vo control unit can also perform the function of an "open-
ing limit stop" for the movable part of a door/hatchback
door during normal procedures, and even an extra sup-
plementary range of travel of the movable part of the
door/hatchback door can be made available without hav-
ing to manoeuvre any components.

[0017] Again, in order to make it possible to adapt the
present invention to different situations of operation or
use in a variety of settings, at least one geometric-ad-
justment element 8 is present. This geometric-adjust-
ment elementis connectable to the firstand/or the second
hooking portion in order to vary a relative position of the
fifth and/or sixth pin 5b and/or 5c, thus varying the "lever
arms" and therefore the servo control actuating modes
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as well.

[0018] Should one wish toincrease the functions of the
present invention further, a damping element is conven-
iently installable in the hinge 1, the damping element be-
ing apt for generating a damping force.

[0019] This damping force is exerted coordinately with
the active force generated by the servo control unit 5,
and according to prior art technology this damping ele-
ment is preferably apt for generating a viscous force (or
in any case a force proportional to a displacement and/or
a relative speed between two components of the same
hinge) .

[0020] Anobjectofthe presentinventionis alsoamotor
vehicle comprising bodywork and a predetermined
number of movable parts of this bodywork (e.g.: doors,
bonnets, boots and/or hatchback doors movably articu-
lated relative to the bodywork). This motor vehicle com-
prises at least one hinge as described hereinabove and
as claimed below (conveniently, this hinge is interposed
between the bodywork and at least one of the "movable
parts" listed above).

[0021] The invention achieves numerous advantages.
[0022] In fact, owing to the particular structural design
of the present hinge, the device can be mounted in spac-
es that are quite limited, and the servo control function
can be integrated with the kinematic articulation function.
Furthermore, the complete absence of working fluids or
gases makes this device virtually free from functional var-
iations due to environmental factors such as tempera-
ture.

[0023] Moreover, the present invention is capable of
markedly facilitating the opening of a door/hatchback
door or a similar movable object, and capable of keeping
it stably in an open position without the aid of additional
mechanical stops.

[0024] A further advantage achieved by the present
hinge is offered by the fact it is possible to safeguard any
"fragile" or "delicate" parts of the vehicle that may be
mounted in the vicinity of the door/bonnet/hatchback
door, during the closing step. In fact, the servo control
means as described hereinabove and claimed below, al-
so functions as a "brake" during closure, thereby prevent-
ing violent closure and thus the transmission of abrupt
stresses.

[0025] Lastly, it can be observed that the reduced total
number of parts and the absence of working fluids or
gases make the present invention extremely reliable,
easy to maintain and above all economical.

Claims

1. A hinge for movable parts of motor vehicle body-
works, said movable parts preferably being doors,
bonnets, boots, and/or hatchback doors, said hinge

comprising:

- afirsthooking portion (2) connectable to afixed
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part of a chassis and/or a bodywork;

- a kinematic articulation mechanism (3) con-
nected to said first hooking portion (2); and

- a second hooking portion (4) connected to said
kinematic articulation mechanism (3) and con-
nectable to a movable part of a chassis and/or
a bodywork,

it further comprises a servo control unit (5) simulta-
neously associated with the first and the second
hooking portions (2, 4)

said servo control unit (5) comprises at least one
actuator (5a) adapted to exert an active force at least
on said second hooking portion (4), wherein said at
least one actuator (5a) comprises at least one pre-
loaded axial spring interconnected through a fifth pin
(5b) and a sixth pin (5c) with the first and the second
hooking portions (2 and 4) respectively, character-
ised in that said servo control means (5) further
comprises:

- a spring-guiding element (6) axially fitted in the
pre-loaded spring; and

- an end housing (7) coaxial with said spring-
guiding element (6) and placed in correspond-
ence with the fifth pin (5b) or the sixth pin (5c);
a pre-load adjusting unit for said at least one
actuator (5a) is also present, said adjusting unit
is coincident with the spring-guiding element (6)
or the end housing (7),

-and atleast one geometric-adjustment element
(8) is present and connectable to the first and/or
second hooking portion (2 and/or 4) in order to
vary a relative position of the fifth and/or sixth
pin (5b and/or 5c¢).

2. The hinge as claimed in claim 1, wherein said kine-

matic articulation mechanism comprises:

- a first connecting lever (3a) having a first pin
(3b) connected to the first hooking portion (2)
and a second pin (3c) connected to the second
hooking portion (4); and

- a second connecting lever (3d) having a third
pin (3e) connected to the first hooking portion
(2) and a fourth pin (3f) connected to the second
hooking portion (4).

The hinge as claimed in claim 1, wherein said pre-
loaded axial spring is adapted to exert said active
force in a linear proportion to the elongation thereof
extending between said fifth pin (5b) and said sixth
pin (5¢) .

The hinge as claimed in any one of the preceding
claims, wherein there is also present a damping el-
ement adapted to generate a damping force that is
exerted coordinately with said active force generated
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by the servo control unit (5), said damping element
preferably being adapted to generate a viscous force
or a force proportional to a displacement and/or a
relative speed between two components of the hinge

(1)

A motor vehicle comprising a bodywork and a pre-
determined number of movable parts of said body-
work, said movable parts preferably being doors
and/or bonnets, and/or boots, and/or hatchback
doors movably articulated relative to said bodywork,
characterised in thatit comprises atleastone hinge
as claimed in any one of the preceding claims, which
isinterposed between the bodywork and at least one
of said movable parts.

Patentanspriiche

1.

Scharnier fiir bewegliche Teile einer Kraftfahrzeug-
karosserie, wobei die beweglichen Teile vorzugs-
weise Turen, Motorhauben, Kofferraumklappen,
und/oder Heckklappen sind, wobei das Scharnier
umfasst:

- einen ersten Hakenabschnitt (2), der mit einem
festen Teil eines Chassis und/oder einer Karos-
serie verbindbar ist;

- einen kinematischen Gelenkmechanismus (3),
der mit dem ersten Hakenabschnitt (2) verbun-
den ist; und

- einen zweiten Hakenabschnitt (4), der mit dem
kinematischen Gelenkmechanismus (3) ver-
bunden und mit einem beweglichen Teil eines
Chassis und/oder einer Karosserie verbindbar
ist,

es umfasst ferner eine Servosteuereinheit (5), die
gleichzeitig mit dem ersten und dem zweiten Haken-
abschnitt (2, 4) verbunden ist, wobei die Servosteu-
ereinheit (5) mindestens einen Aktuator (5a) um-
fasst, der angepasstist, eine aktive Kraft mindestens
auf den zweiten Hakenabschnitt (4) auszuliben, wo-
bei der mindestens eine Aktuator (5a) mindestens
eine vorgespannte axiale Feder umfasst, die durch
einen funften Stift (5b) und einen sechsten Stift (5¢)
mit jeweils dem ersten und dem zweiten Hakenab-
schnitt (2 bzw. 4) miteinander verbunden ist, da-
durch gekennzeichnet, dass die Servosteuermittel
(5) ferner umfassen:

- ein Federfihrungselement (6), das axial in die
vorgespannte Feder eingepasst ist; und

- ein Endgehause (7), das koaxial zu dem Fe-
derfiihrungselement (6) ist und an dem flinften
Stift (5b) oder dem sechsten Stift (5¢) platziert
ist;
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eine Vorspannungseinstellungseinheit fiir den min-
destens einen Aktuator (5a) vorhanden ist, wobei die
Einstellungseinheit mit dem Federfiihrungselement
(6) oder dem Endgehéause (7) zusammenfallt und
mindestens ein geometrisches Einstellungselement
(8) vorhanden und mit dem ersten und/oder zweiten
Hakenabschnitt (2 und/oder 4) verbindbar ist, um ei-
ne relative Position des flinften und/oder sechsten
Stiftes (5b und/oder 5c) zu verandern.

Scharnier nach Anspruch 1, wobei der kinematische
Gelenkmechanismus umfasst:

- einen ersten Verbindungshebel (3a) miteinem
ersten Stift (3b), der mit dem ersten Hakenab-
schnitt (2) verbundenist, und einem zweiten Stift
(3c), der mit dem zweiten Hakenabschnitt (4)
verbunden ist;

und

- einen zweiten Verbindungshebel (3d) mit ei-
nem dritten Stift (3e), der mit dem ersten Haken-
abschnitt (2) verbunden ist, und einem vierten
Stift (3f), der mit dem zweiten Hakenabschnitt
(4) verbunden ist.

Scharnier nach Anspruch 1, wobei die vorgespannte
Axialfeder so angepasst ist, dass sie die aktive Kraft
in einem linearen Verhaltnis zu ihrer Dehnung zwi-
schen dem fiinften Stift (5b) und dem sechsten Stift
(5¢) austibt.

Scharnier, nach einem der vorhergehenden Anspri-
che, wobei auch ein Dampfungselement vorhanden
ist, das angepasst ist, eine Dadmpfungskraft zu er-
zeugen, die koordiniert mit der von der Servosteu-
ereinheit (5) erzeugten aktiven Kraft ausgetibt wird,
wobei das Dampfungselement vorzugsweise ange-
passt ist, um eine viskose Kraft oder eine Kraft pro-
portional zu einer Verschiebung und/oder einer re-
lativen Geschwindigkeit zwischen zwei Komponen-
ten des Scharniers (1) zu erzeugen.

Kraftfahrzeug umfassend eine Karosserie und eine
vorbestimmte Anzahl von beweglichen Teilen der
Karosserie, wobei die beweglichen Teile vorzugs-
weise Turen und/oder Motorhauben und/oder Kof-
ferraumklappen und/oder Heckklappen sind, die re-
lativ zu der Karosserie beweglich angelenkt sind, da-
durch gekennzeichnet, dass es mindestens ein
Scharnier nach einem der vorhergehenden Anspri-
che umfasst, das sich zwischen der Karosserie und
mindestens einem der beweglichen Teile befindet.

Revendications

Charniére pour les parties mobiles de carrosseries
de véhicule automobile, lesdites parties mobiles
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étant de préférence des portes, des capots, des cou-
vercles de coffre et/ou des hayons, ladite charniére
comprenant :

- une premiére partie d’accrochage (2) pouvant
étre reliée a une partie fixe d’'un chassis et/ou
d’une carrosserie ;

- un mécanisme d’articulation cinématique (3)
relié a ladite premiére partie d’accrochage (2) ;
et

- une seconde partie d’accrochage (4) reliée au
dit mécanisme d’articulation cinématique (3) et
pouvant étre reliée a une partie mobile d’un
chéassis et/ou d’une carrosserie,

celle-ci comprend de plus une unité asservie (5) as-
sociée simultanément a la premiére et a la seconde
parties d’accrochage (2, 4), ladite unité asservie (5)
comprend au moins un actionneur (5a) adapté pour
exercer une force active au moins sur ladite seconde
partie d’accrochage (4), dans laquelle ledit au moins
un actionneur (5a) comprend au moins un ressort
axial préchargé relié a travers un cinquiéme axe (5b)
etunsixieme axe (5c¢), respectivement, aux premiéere
et seconde parties d’accrochage (2 et 4), caracté-
risée en ce que ledit moyen asservi (5) comprend
de plus :

- un élémentde guidage aressort (6) axialement
monté dans le ressort préchargé ; et

- unlogementterminal (7) coaxial au dit élément
de guidage a ressort (6) et placé en correspon-
dance du cinquiéme axe (5b) ou du sixieme axe
(50) ;

une unité de réglage de précharge pour ledit au
moins un actionneur (5a) est aussi présent, ladite
unité de réglage coincidant avec I'élément de gui-
dage aressort (6) ou le logement terminal (7), et au
moins un élément de réglage géométrique (8) est
présent et pouvant étre relié a la premiére et/ou a la
seconde partie d’accrochage (2 et/ou 4) afin de va-
rier une position relative du cinquiéme axe et/ou du
sixiéme axe (5b et/ou 5c).

Charniére selon la revendication 1, dans laquelle le-
dit mécanisme d’articulation cinématique
comprend :

- un premier levier de raccordement (3a) com-
portant un premier axe (3b) relié a la premiere
partie d’accrochage (2) et un second axe (3c)
relié a la seconde partie d’accrochage (4) ;

et

- un second levier de raccordement (3d) com-
portant un troisieme axe (3e) relié a la premiere
partie d’accrochage (2) et un quatrieme axe (3f)
relié a la seconde partie d’accrochage (4).
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Charniére selon la revendication 1, dans laquelle le-
dit ressort axial préchargé est adapté pour exercer
ladite force active dans une proportion linéaire par
rapport a son allongement se prolongeant entre ledit
cinquiéme axe (5b) et ledit sixieme axe (5¢).

Charniére selon l'une quelconque des revendica-
tions précédentes, dans laquelle il se trouve aussi
un élément d’amortissement adapté pour générer
une force d’amortissement étant exercée de fagon
coordonnée avec ladite force active générée par
I'unité asservie (5), ledit élément d’amortissement
étant, de préférence, adapté pour générer une force
de viscosité ou une force proportionnelle a un dé-
placement et/ou une vitesserelative entre deux com-
posants de la charniere (1).

Véhicule automobile comprenant une carrosserie et
unnombre prédéterminé de parties mobiles de ladite
carrosserie, lesdites parties mobiles étant de préfé-
rence des portes et/ou des capots et/ou des couver-
cles de coffre et/ou des hayons montés articulés de
fagon mobile par rapport a ladite carrosserie, carac-
térisé en ce qu’il comprend au moins une charniere,
selon I'une quelconque des revendications précé-
dentes, étant interposée entre la carrosserie et au
moins une desdites parties mobiles.
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