EP 2112 313 A1

(1 9) Européisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2112 313 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.10.2009 Bulletin 2009/44

(21) Application number: 08155216.8

(22) Date of filing: 25.04.2008

(51) IntCl.:

E05D 15/10(2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MT NL NO PL PT
RO SE SI SK TR
Designated Extension States:
AL BA MK RS

(71) Applicant: Wagon Automotive GmbH
63857 Waldaschaff (DE)

(72) Inventors:
¢ Haroux, Francois
78 180 Montigny le Bretonneux (FR)

¢ Poyer, Bertrand
78280 Guyancourt (FR)
¢ Bisquert, Emmanuel
75 011 Paris (FR)
* Ly, May
91 300 Massy (FR)
e Carrara, Fabien
92 260 Fontenay aux reses (FR)

(74) Representative: Schulz, Dirk

Michalski Hiittermann & Partner
Patentanwilte

Neuer Zollhof 2

40221 Duisseldorf (DE)

(54)  Sliding door

(57)  The invention relates to a sliding door arrange-
ment, especially for a vehicle, with a door 5 which is
adapted for being opened by a sliding movement and a
pivoting movement. According to the invention, a sliding
locking unit 1 is provided for locking the sliding movement

of the door 5 during the pivoting movement of the door

5 and/or a pivoting locking unit 2 is provided for locking
the pivoting movement of the door 5 during the sliding
movement of the door 5. This is advantageous since the
sliding door allows a secure opening of the door 5 during
the sliding movement and the pivoting movement of the
door 5.
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Description

[0001] The invention relates to a sliding door arrange-
ment, especially for a vehicle, with a door which is adapt-
ed for being opened by a sliding movement and a pivoting
movement.

[0002] Sliding doors are well known for use in vehicles,
such as automotive vehicles, and allow door operation
in a narrow parking space or when the automotive vehicle
is parked closely to an object. They provide improved
ingress/egress through a door opening to an occupant
comPartment of the automotive vehicle. Sliding doors
are used in luxury cars as well as in medium sized vehi-
cles.

[0003] From US 6,183,039 a pivot and slide door sys-
tem for an automotive vehicle is known that includes a
door adapted to be supposed in a door opening of a ve-
hicle body. The pivot and slide door system also includes
a pivot assembly attached to the vehicle body and coop-
erating with the door to pivot the door from a closed po-
sition to a pivot position. The pivot and slide door system
further includes a slide assembly cooperating with the
pivot assembly to slide the door from the pivot position
to an open position.

[0004] However, the slide door system described in
US 6,183,009 and other prior art arrangements do not
allow for a reliable operation, given that the door moves
both in a lateral and longitudinal direction during door
opening. Especially the transition from the lateral to the
longitudinal direction of door movement is difficult and
has not been successfully engineered in prior art.
[0005] Itis the object of the invention to provide a slid-
ing door which allows for a secure opening of the door.
[0006] This object is achieved by a sliding door ar-
rangement, especially for a vehicle, with a door which is
adapted for being opened by a sliding movement and a
pivoting movement characterized in that a sliding lock-
ing unit is provided for locking the sliding movement of
the door during the pivoting movement of the door and/or
a pivoting locking unit is provided for locking the pivoting
movement of the door during the sliding movement of
the door. This means that during the sliding movement
of the door the pivoting movement of the door is locked
and/or during the pivoting movement of the door the slid-
ing movement of the door is locked.

[0007] Such a sliding door arrangement allows a very
secure door opening, wherein the movement of the slid-
ing door is well guided in its lateral and longitudinal di-
rection, respectively. Another advantage of the present
invention is that the sliding door improves ease of oper-
ation of the door and is not dependent on door size. A
further advantage of the presentinvention is that the slid-
ing door can have a manual or powered operation. Yet
another advantage of the present invention is that the
sliding door can be used with the same door opening and
seal as current hinge mounted doors. This is especially
advantageous in case of a rail is mounted on the inside
of a door since this improves design and optics of the
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vehicle by avoiding a visible rail on the vehicle body.
[0008] According to a preferred embodiment of the in-
vention, the sliding locking unit is adapted for positively
locking a first connecting means and a second connect-
ing means. This way, the sliding movement of the door
is positively locked during the pivoting movement of the
door between a first connecting means and a second
connecting means.

[0009] In general, the first connecting means and/or
the second connecting means can be provided in any
positively locking form. However, according to a pre-
ferred embodiment of the invention, the first connecting
means is provided as a hook and the second connecting
means is provided as a roller, wherein the hook is adapt-
ed for hooking into or releasing the roller, respectively.
In other words, the hook and the roller provide a positive
locking when the hook hooks into the roller. This locks
the sliding movement of the door during the pivoting
movement of the door.

[0010] In a further preferred embodiment of the inven-
tion, the pivoting locking unitis adapted for positively lock-
ing a third connecting means and a fourth connecting
means. This means that during the sliding movement of
the door the pivoting movement of the door is locked
positively by the third connecting means and by the fourth
connecting means.

[0011] In general, the third connecting means and the
fourth connecting means can be provided as any posi-
tively locking means. However, according to a preferred
embodiment of the invention, the third connecting means
is provided as a pin and the fourth connecting means is
provided as a hole, wherein the pin is adapted for being
inserted into or for being released out of the whole, re-
spectively. Hence, the pin and the hole provide positive
locking when the pin is inserted into the hole.

[0012] According to another preferred embodiment of
the invention, a trolley and a rail are provided, wherein
the rail is fixed to the door and the trolley is attached
slidably to the rail for enabling the sliding movement of
the door. Preferably, the rail is mounted on the middle of
the door, so that additional rails and trolleys can be pro-
vided for supporting the sliding movement of the door,
wherein the additional rails and trolleys are preferably
mounted on the top and/or the bottom of the door. This
is advantageous since mounting the rail on the door, in-
stead on the body, improves design and optics of the
vehicle. In addition, a door stop system can be provided
to stop the sliding movement of the door when the trolley
reaches the end of the rail.

[0013] According to a further preferred embodiment of
the invention, a pivoting arm and an arm support are pro-
vided, wherein the arm support is attached to the body,
the pivoting arm is attached pivotably to the arm support
and the pivoting arm is attached pivotably to the trolley
for enabling the pivoting movement of the door. In this
way, and preferably in combination with an additional rail
and an additional trolley, the door can perform the pivot-
ing movement. ltis further preferred that the pivoting arm
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is attached pivotably to the arm support and the pivoting
arm is attached pivotably to the trolley by means of a
hinge or a joint.

[0014] According to another preferred embodiment of
the invention, the hook is attached pivotably to the trolley,
and the roller is attached to the door. Preferably, the hook
is attached to the trolley by means of, for example, a bull
bearing.

[0015] Itis further preferred that, according to another
embodiment of the invention, a hook spring is provided
for loading the hook with spring load for automatically
pivoting the hook towards the roller to hook into the roller.
This means, as the roller is attached to the door that the
hook hooks automatically into the roller once the door,
respectively the roller, has been slided close enough to
the hook.

[0016] According to another preferred embodiment of
the invention, the pin is attached to the pivoting arm, and
the hole is provided in the arm support. This means, as
the pivoting arm is attached pivotably to the arm support,
that the pin is inserted into the hole once the pivoting arm
is pivoted into a respective position relative to the arm
support. Preferably the pin is inserted into the hole once
the pivoting movement during the opening of the door
has been finished. This means, that by inserting the pin
into the hole, the pivoting movement of the door is lock-
able.

[0017] In afurther preferred embodiment of the inven-
tion, a rotation part is attached pivotably to the trolley for
inserting and/or releasing the pin, respectively, and a ro-
tation part spring is provided for loading the rotation part
with a spring load for pivoting the rotation part to insert
the pin, wherein the rotation part is adapted for being
pivoted by the roller to release the pin. In other words,
the sliding movement of the door, to which the roller is
attached, pivots the rotation part, which then releases
the pin. This also means that the pin is loaded with spring
load by the rotation part for inserting the pin into the hole
once the pivoting arm has reached a respective position
relative to the arm support.

[0018] According to another preferred embodiment of
the invention, a Bowden cable is provided between the
rotation part and the pin. Further, a Bowden cable hous-
ing is preferred for housing the Bowden cable between
the rotation part and the pin. This way, the Bowden cable
inserts and/or releases the pin once the rotation part is
pivoted by the roller.

[0019] According to a further preferred embodiment of
the invention, a releaser is provided that is attached to
the pivoting arm for releasing the hook. Thus, the hook
that is hookable into the roller, can be released by a piv-
oting movement of the pivoting arm. Preferably, the re-
leaser is provided for example as a bold, a pin or a spike.
It is further preferred that the releaser releases the hook
at the end of the pivoting movement of the door during
opening.

[0020] Further, and according to another preferred em-
bodiment of the invention, the roller is adapted to the door
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in such a manner that, during the end of the sliding move-
ment of the door, the roller pivots the rotation part to re-
lease the pin. This means that at the end of the sliding
movement of the door, during which the pivoting move-
ment of the door is locked, the roller releases the pin so
that the pivoting movement of the door becomes un-
locked and the hook hooks into the roller and locks the
sliding movement of the door.

[0021] These and other aspects of the invention will
be apparent from and elucidated with reference to the
embodiments described hereinafter.

[0022] In the drawings:

Fig. 1  depicts a part of the sliding door according to a
preferred embodiment of the invention in a
schematic view,

Fig. 2  depicts the part of the sliding door during a piv-
oting movement,

Fig. 3  depicts the part of the sliding door at the end of
the pivoting movement,

Fig. 4  depicts the part of the sliding door during a slid-
ing movement, and

Fig. 5 depicts another part of the sliding door in a
schematic view.

[0023] From Fig. 1 part of a sliding door according to

a preferred embodiment of the invention can be seen in
a schematic view. The sliding door comprises a sliding
locking unit 1 and a pivoting locking unit 2. The sliding
locking unit 1 is provided as a hook 3 and as a roller 4,
wherein the hook 3 is adapted for hooking into or releas-
ing the roller 4, respectively. The hook 3 and the roller 4
provide positive locking. The sliding locking unit 1, as
depicted in Fig. 1, locks a sliding movement of a door 5
during a pivoting movement of the door 5 by hooking the
hook 3 into the roller 4.

[0024] The pivoting locking unit 2 comprises a pin 6,
as indicated, and a hole 7, wherein the pin 6 and the hole
7 provide positive locking when the pin 6 is inserted into
the hole 7. The pivoting locking unit 2 locks the pivoting
movement of the door 5 during the sliding movement of
the door 5.

[0025] The hook 3 is attached pivotably to a trolley 8.
A hook spring 9 is provided for loading the hook 3 with
spring load for automatically pivoting the hook 3 towards
the roller 4 to hook into the roller 4, as depicted in Fig. 1.
The trolley 8 is attached slidably to a rail 10, which is
attached to the door 5.

[0026] Further, a rotation part 11 is attached pivotably
to the trolley 8. A Bowden cable 12 is provided in a cable
housing 13 between the pin 6 and the rotation part 11,
wherein the cable housing 13 is provided for guiding the
pin 6 as well. In this way, the rotation part 11 can insert
or release the pin 6, respectively, when being pivoted by
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the roller 4. As shown in Fig. 1, the roller 4 pivoted the
rotation part 11 in such a manner that the pin 6 is re-
leased.

[0027] A pivoting arm 14 is attached pivotably to the
trolley 8. A releaser 15 is attached to the pivoting arm 14
for releasing the hook 3. The pivoting arm 14 is further-
more attached pivotably to an arm support 16. The hole
7 is provided in the arm support 16. The arm support 16
further provides a stopper 17 to stop the pivoting move-
ment of the pivoting arm 14 at the end of the pivoting
movement of the door 5 when opening the door 5. The
arm support 16 is attached to a body 18 of a vehicle.
[0028] While Fig. 1 depicts the door 5 in a closed po-
sition, Fig. 2 depicts the door 5 during the pivoting move-
ment. As can be seen from Fig. 2, the door 5 is still locked
by the hook 3, which is hooked into the roller 4, for the
sliding movement.

[0029] At the end of the pivoting movement during
opening of the door 5, the pivoting arm 14 is stopped by
the stopper 17, as depicted in Fig. 3., and the releaser
15 releases the hook 3, so that roller 4 is not hooked any
more by the hook 3 to enable the sliding movement of
the door 5.

[0030] This way, the door 5 can perform the sliding
movement, as depicted in Fig. 4. This also means, as
the roller 4 has slid away from the rotation part 11, that
the rotation part 11 pivots, as it is loaded with spring load,
so that the pin 6 is inserted into the hole 7. In this way,
the pivoting movement of the door 5 becomes locked,
while the sliding movement of the door 5 is still possible.
[0031] Fig. 5 depicts the sliding door in another sche-
matic view from the inside of the vehicle. In addition to
the trolley 8 and the rail 10, an additional lower rail 19
and an additional lower trolley mechanism 20 are provid-
ed. The additional lower rail 19 and the additional lower
trolley mechanism 20 support the guiding of the door 5
during the opening of the door 5.

[0032] Whilethe invention has beenillustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments.

[0033] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practising the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "are"
or"an" does exclude a plurality. The mere fact that certain
measures are recited in mutually different dependent
claims does not indicate that a combination of these
measures can not be used to advantage. In reference
signs in the claims should not be construed as limiting
the scope.
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Claims

1. Sliding door arrangement, especially for a vehicle,
with a door (5) which is adapted for being opened
by a sliding movement and a pivoting movement,
characterized in that
a sliding locking unit (1) is provided for locking the
sliding movement of the door (5) during the pivoting
movement of the door (5) and/or
a pivoting locking unit (2) is provided for locking the
pivoting movement of the door (5) during the sliding
movement of the door (5).

2. Slidingdoorarrangement according to claim 1, char-
acterized in that the sliding locking unit (1) is adapt-
ed for positively locking a first connecting means and
a second connecting means.

3. Slidingdoor arrangement according to claim 2, char-
acterized in that the first connecting means is pro-
vided as a hook (3) and the second connecting
means is provided as a roller (4), wherein the hook
(3) is adapted for hooking into or releasing the roller
(4), respectively.

4. Sliding door arrangement according to any of claims
1 to 3, characterized in that the pivoting locking
unit (2) is adapted for positively locking a third con-
necting means and a fourth connecting means.

5. Slidingdoor arrangement accordingtoclaim4, char-
acterized in that the third connecting means is pro-
vided as a pin (6) and the fourth connecting means
is provided as a hole (7), wherein the pin (6) is adapt-
ed for being inserted into or for being released out
of the hole (7), respectively.

6. Sliding door arrangement according to any of claims
1 to 5, characterized in that a trolley (8) and a rail
(10) are provided, wherein the rail (10) is fixed to the
door (5) and the trolley (8) is attached slidably to the
rail (10) for enabling the sliding movement of the door

®).

7. Sliding door arrangement according to any of claims
| to 6, characterized in that a pivoting arm (14) and
an arm support (16) are provided, wherein the arm
support (16) is attached to a body, especially to a
vehicle body, the pivoting arm (14) is attached piv-
otably to the arm support (16) and the pivoting arm
(14) is attached pivotably to the trolley (8) for ena-
bling the pivoting movement of the door (5).

8. Sliding door arrangement according to any of claims
31to 7, characterized in that the hook (3) is attached
pivotably to the trolley (8), and the roller (4) is at-
tached to the door (5).
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Sliding door arrangement according to any of the
claims 3 to 8, characterized in that a hook spring
(9) is provided for loading the hook (3) a with spring
load for automatically pivoting the hook (3) towards
the roller (4) to hook into the roller (4).

Sliding door arrangement according to any of claims
5t0 9, characterized in that the pin (6) is attached
to the pivoting arm (16), and the hole (7) is provided
in the arm support (16).

Sliding door arrangement according to any of claims
5 to 10, characterized in that a rotation part (11) is
attached pivotably to the trolley (8) for inserting
and/or releasing the pin (6), respectively, and a ro-
tation part spring is provided for loading the rotation
part (11) with a spring load for pivoting the rotation
part (11) to insert the pin (6), wherein the rotation
part (11) is adapted for being pivoted by roller (4) to
release the pin (6).

Sliding door arrangement according to any of claims
5or 11, characterized in that a Bowden cable (12)
is provided between the rotation part (11) and the

pin (6).

Sliding door arrangement according to any of claims
5to0 12, characterized in that a releaser (15) is pro-
vided that is attached to the pivoting arm (14) for
releasing the hook (3).

Sliding door arrangement according to any of claims
510 13, characterized in that the roller (4) is adapt-
ed to the door (5) in such a manner that during the
end of the sliding movement of the door (5) the roller
(4) pivotes the rotation part (11) torelease the pin (6).
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