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(54) Door arrester for sliding doors

(67)  The present invention relates to a door arrester
for sliding doors of motor vehicles, said sliding door being
movable between a closed position and an open position,
the door arrester comprising: alatching member (2) being
resiliently mounted on a vehicle body and acting trans-
versely to a direction of travel of the sliding door; and a
latching lever (12) being rotatably connected to the slid-

ing door and latching with said latching member (2) in
said open position of the sliding door, the rotational move-
ment of said latching lever (12) being limited by a limit
stop (7); wherein a braking device (11, 17, 18) is provided
which is configured to slow down said rotational move-
ment of said latching lever (12) in a predetermined an-
gular range about said limit stop (7).
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Description

[0001] The present invention generally relates to a
door arrester for sliding doors being movable between a
closed position and an open position and particularly to
adoor arrester for sliding doors of motor vehicles accord-
ing to the preamble of claim 1.

[0002] During a passenger’s ingress and egress of a
motor vehicle having a sliding door a door stopper system
should keep the sliding door in the open position with
defined entry and withdrawal forces. Such a system is
able to prevent a potential passenger injury that may oc-
cur if the vehicle is standing in an unfavorable way, e. g.
in an inclined way such as on a ramp and the like, due
to the sliding door rolling back into the closed position
and hitting the passenger.

[0003] Generally, there existtwo differenttypes of door
arresters: active door arresters and passive door arrest-
ers. The active door arresters include a release mecha-
nism that is actuated from a door handle by the passen-
ger. However, passive door arresters are operated with
the opening and closing forces being applied by the pas-
senger on the door handle.

[0004] A passive door arrester known from the prior
art is described below with reference to FIGs. 1 to 4. The
door arrester 1 comprises a latching member 2 being
resiliently mounted on a vehicle body (not shown) by
means of a mounting bracket 3 and acting transversely
to a direction of travel 4 of the sliding door (not shown).
Furthermore, the door arrester 1 comprises a latching
lever 5 being rotatably connected to the sliding door via
a holding arm 6. The rotational movement of the latching
lever 5 is limited by a limit stop 7. Moreover, the latching
lever 5 is guided in a guide rail 8 to allow the movement
of the sliding door in the direction of travel 4. Further, in
the door arrester 1 depicted in FIGs. 1 to 4 the latching
member 2 acts against the spring force of a first spring
element 9 which is shown in the form of a leaf spring
acting transversely to the direction of travel 4 of the sliding
door. Additionally, the rotatable latching lever 5 acts
against the spring force of a second spring element 10
which is shown in the form of a spiral spring. The two
different spring elements 9 and 10 are used to control
the opening and closing forces of the sliding door sepa-
rately as will be explained in further detail as follows.
[0005] Ingeneral, duringthe opening of the sliding door
which corresponds to the direction of travel 4 towards
the right hand side in FIGs. 1 to 4 the leaf spring 9 will
be active, i. e. generate a spring force against the opening
movement of the sliding door, whereas during the closing
of the sliding door which corresponds to the direction of
travel 4 towards the left hand side in FIGs. 1 to 4 the
spiral spring 10 will be active and generate a spring force
against the closing movement of the sliding door.
[0006] Preferably,inthe doorarrester 1 showninFIGs.
1 to 4, the spring force generated by the second spring
element 10 is substantially higher than the spring force
generated by the first spring element 9. Thus, the force
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to be applied for closing the sliding door has to be sub-
stantially higher than the force to be applied for opening
the sliding door.

[0007] As can be observed in FIG. 2, while the sliding
door is opened (direction of travel 4 towards the right
hand side in FIG. 2), the latching lever 5 pushes the leaf
spring 9 backward in a direction transverse to the direc-
tion of travel 4 of the sliding door. During the opening
movement of the sliding door the latching lever 5 keeps
resting against the limit stop 7. Thus, only the leaf spring
9 generates a spring force against the opening move-
ment of the sliding door. As is shown in FIG. 3, after
passing the leaf spring 9, it snaps back and the latching
member 2 latches with the latching lever 5 in the open
position of the sliding door, thus holding the sliding door
in the open position until the passenger begins to apply
aforceinthe closing direction of the sliding door (direction
of travel 4 towards the left hand side in FIG. 4) which is
shown in FIG. 4. In FIG. 4, the latching lever 5 starts to
rotate clockwise so that the spiral spring 10 stretches and
generates a spring force against the opening movement
of the sliding door. After passing the latching member 2
the latching lever 5 returns to its original position which
is the position where the latching lever 5 abuts the limit
stop 7.

[0008] According to the potential energy stored in the
spiral spring 10 in its most elongated position the return
movement of the spiral spring 10 occurs at a rather high
velocity.

[0009] Thus,inthe original position of the latching lever
5 it clashes with the limit stop 7 which may cause an
undesirable noise, deformation of the clashing parts
and/or raise a durability issue of the spiral spring 10 or
the parts linked to it.

[0010] Against this background, an object of the
present invention is to provide an improved door arrester
for sliding doors which avoids the aforementioned draw-
backs. Furthermore, the door arrester shall be as com-
pact as possible to be able to comply with tight packaging
constraints.

[0011] Thisobjectis achieved by a door arrester having
the features of claim 1. Further, particularly advanta-
geous embodiments of the invention are disclosed in the
dependent claims.

[0012] It should be noted that the individual features
listed in the description below can be combined in any
technically meaningful way with each other and show
further embodiments of the invention. The description of
the invention is additionally characterized and specified
particularly in connection with the figures.

[0013] According to the present invention a door ar-
rester for sliding doors of motor vehicles, wherein the
sliding door is movable between a closed position and
an open position, comprises a latching member which is
resiliently mounted on a vehicle body and acts trans-
versely to a direction of travel of the sliding door and a
latching lever which is rotatably connected to the sliding
door and latches with the latching member in the open
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position of the sliding door, wherein the rotational move-
ment of the latching lever is limited by a limit stop. The
door arrester according to the present invention further
comprises a braking device which is configured to slow
down the rotational movement of the latching lever in a
predetermined angular range about the limit stop. As the
braking device is able to slow down the velocity with
which the latching lever clashes against the limit stop
during the closing movement of the sliding door a notice-
able noise can be prevented effectively. Furthermore, no
deformations of the clashing parts of the door arrester
according to the present invention are observed after
many opening and closing operations of the sliding door,
thus making the door arrester according to the present
invention especially durable.

[0014] According to an advantageous embodiment of
the present invention the braking device includes a rota-
tionally fixed bushing rotatably supporting the latching
lever thereon. Furthermore, the bushing has an outer
sliding surface which frictionally interacts with an inner
sliding surface of an opening of the latching lever. The
sliding surfaces are configured such that an effective fric-
tion force between the sliding surfaces is dependent on
a relative angle between the bushing and the latching
lever. This configuration facilitates a very compact door
arrester whose external dimensions substantially do not
differ from the external dimensions of the door arrester
described in the preliminaries of this specification with
regard to FIGs. 1 to 4, yet providing an effective braking
device whose friction force is dependent on the relative
angle between the bushing and the latching lever.
[0015] Accordingtoyetanotheradvantageous embod-
iment of the present invention the outer sliding surface
of the bushing is barrel-shaped having two opposing ar-
cuate surface sections and two opposing straight surface
sections being respectively connected to said arcuate
surface sections.

[0016] According to still another advantageous em-
bodiment of the present invention the inner sliding sur-
face of the opening of the latching lever is formed by at
least two sliding tongues resiliently protruding radially in-
ward at an acute angle from an inner periphery of the
opening. Operatively, the sliding tongues rest against the
outer sliding surface of the bushing.

[0017] Accordingto yetanother preferred embodiment
of the presentinvention an elastic member, e. g. arubber
element, is inserted in the space between the inner pe-
riphery of the opening of the latching lever and a backside
of the sliding tongue facing the inner periphery of the
opening. Thus, the elastic member biases the sliding
tongue against the outer sliding surface of the bushing
creating a stronger friction force between the sliding
tongue and the outer sliding surface of the bushing.
[0018] According to another preferred embodiment of
the present invention the latching lever comprises a first
part providing the sliding tongues in the opening and a
second overmould part fitting the first part and providing
the elastic member. Especially, this configuration allows
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a compact design of the door arrester.

[0019] According toyetanother preferred embodiment
of the present invention the first part is made of a plastic
material and the second partis made of arubber material.
[0020] According to stillanother preferred embodiment
of the presentinvention the latching member acts against
the spring force of a first spring element such as a leaf
spring or a spiral spring. Thus, the maximum opening
force to be applied by the passenger to fully open the
sliding door is controlled by the first spring element.
[0021] According to yetanotheradvantageous embod-
iment of the presentinvention the rotatable latching lever
acts against the spring force of a second spring element.
As the rotational movement of the latching lever may be
reduced just in a predetermined angular range about the
limit stop the maximum closing force that is to be applied
to the latching lever to pass the latching member in the
closing direction of the sliding door can be controlled ad-
vantageously by the second spring element. In this case,
the braking device should be configured such that it is
not generating a braking force in the maximum rotational
displacement of the latching lever. Preferably, the spring
force of the second spring element is substantially great-
er than the spring force of the first spring element.

[0022] As mentioned above

FIG.1 shows an embodiment of a door arrester ac-
cording to the prior artin a first operating state;

FIG.2 shows the door arrester of FIG. 1 in a second
operating state;

FIG.3 shows the door arrester of FIG. 1 in a third op-
erating state;

FIG.4 shows the door arrester of FIG. 1 in a fourth
operating state.

[0023] Furtherfeatures and advantages of the present

invention will become apparent from the following de-
scription of a non-limiting embodiment of the invention
which will be explained below with reference to the draw-
ing. In this drawing:

FIG. 5 shows an exemplary embodiment of a bush-
ing according to the present invention;

FIG. 6 shows a first part of an exemplary embodi-
ment of a latching lever according to the
present invention;

FIG. 7 shows a second part of an exemplary embod-
iment of a latching lever according to the
present invention;

FIG. 8 shows an exemplary embodiment of a door
arrester according to the present invention in
a first operating state;
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FIG. 9 shows an assembly of the bushing of FIG. 5
and the first part of the latching lever of FIG.
6 in the first operating state shown in FIG. 8;
FIG. 10  shows an assembly of the bushing of FIG. 5,
the first part of the latching lever of FIG. 6,
and the second part of the latching lever of
FIG. 7 in the first operating state shown in
FIG. 8;

FIG. 11 shows the exemplary embodiment of the door
arrester of FIG. 8 in a second operating state;
and

FIG. 12  shows the assembly of the bushing of FIG. 5,
the first part of the latching lever of FIG. 6,
and the second part of the latching lever of
FIG. 7 in the second operating state shown
in FIG. 11;

[0024] In the different figures same parts are always
provided with the same reference numerals so that they
are generally described only once.

[0025] FIGs. 1 to 4 which show an embodiment of a
door arrester according to the prior art in four different
operating states have been described already in the pre-
liminaries of this specification. For the sake of concise-
ness, the description of FIG. 1 to 4 will not be repeated
at this point of the specification.

[0026] FIG. 5 shows an exemplary embodiment of a
bushing 11 according to the present invention. Opera-
tively, the bushing 11, which is rotationally fixed, rotatably
supports the latching lever 12 shown in FIGs. 6 and 7.
For this, as depicted in FIG. 5, the bushing 11 has an
outer sliding surface 13 on which the latching lever 12 is
rotatably supportable. Further, the sliding surface 13 of
the bushing 11 shown in FIG. 5 is barrel-shaped having
two opposing arcuate surface sections 14 and two op-
posing straight surface sections 15 that are respectively
connected to said arcuate surface sections 14. The bush-
ing 11 further comprises a bushing cover 16 radially ex-
tending away from the outer sliding surface 13 at one
axial end of the bushing 11.

[0027] As is depicted in FIGs. 6 and 7, the exemplary
embodiment of the latching lever 12 according to the
present invention comprises a first part 17 (FIG. 6) and
a second part 18 (FIG. 7). Preferably, the first part 17 is
made of a plastic material and the second part 18 is an
overmould part fitting the first part 17. Therefore, both
parts 17 and 18 comprise two openings 19 and 20, re-
spectively. The opening 19 serves for rotatably support-
ing the latching lever 12 on the outer sliding surface 13
ofthe bushing 11 shownin FIG. 5. The opening 20 serves
for engaging one end of the spiral spring 10.

[0028] In the latching lever 12 shown in FIG. 6, the
opening 19 provides an inner sliding surface which is
formed by two sliding tongues 21 resiliently protruding
radially inward at an acute angle (angle < 90 degrees)
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from aninner periphery 22 of the opening 19. Operatively,
the sliding tongues 21 rest against the outer sliding sur-
face 13 of the bushing 11. Thus, the outer sliding surface
13 of the bushing 11 can frictionally interact with the inner
sliding surface provided by the sliding tongues 21 in the
opening 19 of the latching lever 12.

[0029] Preferably,the overmould part 18 shownin FIG.
7 is made of an elastic material, e. g. a rubber material.
In the opening 19 of the overmould part 18 there are
provided two elastic members 23 protruding radially in-
ward into the opening 19 from the inner periphery 22 of
the opening 19. The elastic members 23 are formed such
that they fit into a space 24 (FIG. 6) between the inner
periphery 22 of the opening 19 of the first part 17 and a
backside of the sliding tongue 21 facing the inner periph-
ery 22 of the opening 19.

[0030] FIG. 8 shows an exemplary embodiment of a
door arrester 25 according to the present invention in a
first operating state. The door arrester 25 differs from the
door arrester 1 shown in FIGs. 1 to 4 substantially in the
latching lever 12 and the bushing 11. The operating state
depicted in FIG. 8 is when the sliding door (not shown)
is moved in the opening direction (towards the right hand
side in FIG. 8). As can be observed in FIG. 8, the latching
lever 12 is pushing the leaf spring 9 backwards to pass
the latching member 2 in the opening direction. Further,
the latching lever 12 rests against the limit stop 7 which
herein is referred to as the original position of the latching
lever 12. The spiral spring 10 is slightly pretensioned in
this state.

[0031] FIG. 9 shows an assembly of the bushing 11 of
FIG. 5 and the first part 17 of the latching lever 12 of FIG.
6 in the first operating state shown in FIG. 8, i. e. the
original position of the latching lever 12. FIG. 10 shows
an assembly of the bushing 11 of FIG. 5, the first part 17
of the latching lever 12 of FIG. 6, and the second part 18
of the latching lever 12 of FIG. 7 in the first operating
state shown in FIG. 8, i. e. the original position of the
latching lever 12. In FIG. 9 it can be seen that the sliding
tongues 21 are touching the barrel-shaped outer sliding
surface 13 of the bushing 11. Particularly, each sliding
tongue 21 is resting against an arcuate surface section
14 in the original position of the latching lever 12 shown
in FIGs. 9 and 10. In other words, the arcuate surface
section 14 of the barrel-shaped outer sliding surface 13
of the bushing 11 pushes the sliding tongues 21 radially
outward towards the inner periphery 22 of the opening
19. However, in the fully assembled state of the latching
lever 12 including the first part 17, the second part 18,
and the bushing 11 as shown in FIG. 10 the elastic mem-
bers 23 are interposed between the backside of the slid-
ing tongues 21 and the inner periphery 22 of the opening
19. That is to say, due to the radial force applied on the
sliding tongues 21 by the bushing 11 the sliding tongues
21 are squeezing the elastic members 23 formed by the
second part or overmould part 18. In other words, the
elastic members 23 are resiliently pushing the sliding
tongues 21 of the first part 17 against the outer sliding
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surface 13 of the bushing 11, thus creating a frictional
force between the sliding surface of the sliding tongues
21 and the outer sliding surface 13 of the bushing 11.
[0032] The first part 17 and the second part 18 of the
latching lever 12, and the bushing 11 on which the latch-
inglever 12isrotatably supported form the braking device
of the exemplary embodiment of the door arrester 25
according to the invention. According to the above-de-
scribed configuration of the sliding surface 13 of the bush-
ing 11 and the sliding surface formed by the sliding
tongues 21 an effective friction force between said sliding
surfaces can be generated which is dependent on the
relative angle between the bushing 11 and the latching
lever 12.

[0033] FIG. 11 shows the exemplary embodiment of
the door arrester 25 of FIG. 8 in a second operating state,
i. e. a displaced position of the latching lever 12. The
operating state depicted in FIG. 11 is when the sliding
door (not shown) is moved in the closing direction (to-
wards the left hand side in FIG. 11). As is shown in FIG.
11, the latching member 2 pushes against the latching
lever 12 such that it begins to rotate clockwise around
the bushing 11 to be able to pass the latching member
2 in the closing direction. The rotational movement of the
latching lever 12 stretches the spiral spring 10 so that it
applies an increasing spring force on the latching lever
12. In the operating state shown in FIG. 11, the maximum
rotational displacement of the latching lever 12 is
reached, i. e. the spiral spring 10 is fully elongated.
[0034] This situation is further depicted in FIG. 12
which shows the assembly of the bushing of FIG. 5, the
first part of the latching lever of FIG. 6, and the second
part of the latching lever of FIG. 7 in the second operating
state shown in FIG. 11, i. e. the rotationally displaced
position of the latching lever 12. As can be observed from
FIG. 12, the sliding tongues 21 are now resting against
the straight surface sections 15 (FIG. 5) of the bushing
11. Thus, the sliding surface 13 (FIG. 5) of the bushing
11 is not pushing the sliding tongues 21 radially outward
against the elastic members 23 of the overmould part 18.
Consequently, no friction force is generated between the
sliding surface of the sliding tongues 21 and the sliding
surface 13 of the bushing 11. This means that in this
operating state of the door arrester 25 only the spring
force of the spiral spring 10 is acting on the latching lever
12. Thus, to close the sliding door from its open position
only the spring force of the spiral spring 10 has to be
overcome. In other words, the closing effort for closing
the sliding door will be controlled just by the spiral spring
10.

[0035] After the latching lever 12 passes the latching
member 2 during the closing movement of the sliding
door the latching lever 12 will rotate back counter-clock-
wise to its original position abutting the limit stop 7. During
the counter-clockwise rotation of the latching lever 12 at
a predetermined relative angle between the bushing 11
and the latching lever 12 the arcuate surface sections 14
(FIG. 5) will begin to push against the sliding tongues 21
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and squeeze the elastic members 23, thus creating a
certain friction force between the sliding surface of each
sliding tongue 21 and the sliding surface 13 ofthe bushing
11. This friction force will create an opposite force to the
spring force of the spiral spring 10 and decelerate the
rotational movement of the latching lever 12. Thus, the
latching lever 12 will return slowly to its original position
whereby a noticeable noise and/or deformation of the
clashing parts can be avoided effectively when the latch-
ing lever 12 is abruptly stopped by the limit stop 7.
[0036] The above described door arrester according
to the present invention is not limited to the specific em-
bodiments disclosed herein, but also encompasses other
embodiments having the same effect. For example, in-
stead of the barrel-shaped form of the bushing it could
also have other forms such as an elliptically shaped outer
sliding surface. Furthermore, more than two sliding
tongues can be provided as the inner sliding surface of
the latching lever. It will be apparent to a skilled person
in the art that various variations and modifications of the
herein disclosed embodiments are possible within the
spirit and scope of the present invention.

[0037] Inapreferred embodiment the door arrester ac-
cording to the presentinvention is used to arrest a sliding
door for motor vehicles in an open position.

List of reference numerals:

[0038]

1 Door arrester

2 Latching member

3 Mounting bracket

4 Direction of travel

5 Latching lever

6 Holding arm

7 Limit stop

8 Guide ralil

9 First spring element

10  Second spring element
11 Bushing

12 Latching lever

13  Outer sliding surface
14  Arcuate surface section
15  Straight surface section
16  Bushing cover

17  Firstpart of 12

18  Second part of 12

19  Opening

20 Opening

21 Sliding tongue

22 Inner periphery

23  Elastic member

24  Space between 21 and 22
25  Door arrester
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Claims

A door arrester for sliding doors of motor vehicles,
said sliding door being movable between a closed
position and an open position, the door arrester com-
prising:

a latching member (2) being resiliently mounted
on a vehicle body and acting transversely to a
direction of travel of the sliding door; and

a latching lever (12) being rotatably connected
to the sliding door and latching with said latching
member (2) in said open position of the sliding
door, the rotational movement of said latching
lever (12) being limited by a limit stop (7);
characterized by

a braking device (11, 17, 18) configured to slow
down said rotational movement of said latching
lever (12) in a predetermined angular range
about said limit stop (7).

The door arrester according to claim 1, wherein said
braking device includes a rotationally fixed bushing
(11) rotatably supporting said latching lever (12) ther-
eon, said bushing (11) having an outer sliding sur-
face (13) frictionally interacting with an inner sliding
surface of an opening (19) of said latching lever (12),
said sliding surfaces being configured such that an
effective friction force between said sliding surfaces
is dependent on a relative angle between said bush-
ing (11) and said latching lever (12).

The door arrester according to claim 1 or 2, wherein
an outer sliding surface (13) of a bushing (11) is bar-
rel-shaped having two opposing arcuate surface
sections (14) and two opposing straight surface sec-
tions (15) being respectively connected to said ar-
cuate surface sections (14).

The door arrester according to claim 2 or 3, wherein
said inner sliding surface of said opening (19) of said
latching lever (12) is formed by at least two sliding
tongues (21) resiliently protruding radially inward at
an acute angle from an inner periphery (22) of said
opening (19) and operatively resting against said
outer sliding surface (13) of said bushing (11).

The door arrester according to claim 4, wherein an
elasticmember (23) is inserted in the space between
said inner periphery (22) of said opening (19) and a
backside of said sliding tongue (21) facing said inner
periphery (22) of said opening (19).

The door arrester according to claim 5, wherein said
latching lever (12) comprises a first part (17) provid-
ing said sliding tongues (21) in said opening (19) and
a second overmould part (18) fitting said first part
(17) and providing said elastic member (23).
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The door arrester according to claim 6, wherein said
first part (17) is made of a plastic material and said
second part (18) is made of a rubber material.

The door arrester according to any of the preceding
claims, wherein said latching member (2) acts
against the spring force of a first spring element (9).

The door arrester according to any of the preceding
claims, wherein said rotatable latching lever (12) acts
against the spring force of a second spring element
(10).

Amended claims in accordance with Rule 137(2)
EPC.

1. A door arrester for sliding doors of motor vehicles,
said sliding door being movable between a closed
position and an open position, the door arrester com-
prising:

a latching member (2) being resiliently mounted
on a vehicle body and acting transversely to a
direction of travel of the sliding door; and

a latching lever (12) being rotatably connected
to the sliding door and latching with said latching
member (2) in said open position of the sliding
door, the rotational movement of said latching
lever (12) being limited by a limit stop (7) through
abutment therewith;

characterized by

a braking device (11, 17, 18) configured to slow
down said rotational movement of said latching
lever (12) in a predetermined angular range
about said limit stop (7), wherein said braking
device (11, 17, 18) includes a rotationally fixed
bushing (11) rotatably supporting said latching
lever (12) thereon, said bushing (11) having an
outer sliding surface (13) frictionally interacting
with an inner sliding surface of an opening (19)
of said latching lever (12), said sliding surfaces
being configured such that an effective friction
force between said sliding surfaces is depend-
ent on a relative angle between said bushing
(11) and said latching lever (12), wherein the
outer sliding surface of the bushing (11) is ellip-
tically shaped or barrel-shaped having two op-
posing arcuate surface sections (14) and two
opposing straight surface sections (15) beingre-
spectively connected to said arcuate surface
sections (14).

2. The door arrester according to claim 1, wherein
said inner sliding surface of said opening (19) of said
latching lever (12) is formed by at least two sliding
tongues (21) resiliently protruding radially inward at
an acute angle from an inner periphery (22) of said
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opening (19) and operatively resting against said
outer sliding surface (13) of said bushing (11).

3. The door arrester according to claim 2, wherein
an elastic member (23) is inserted in the space be-
tween said inner periphery (22) of said opening (19)
and a backside of said sliding tongue (21) facing said
inner periphery (22) of said opening (19).

4. The door arrester according to claim 3, wherein
said latching lever (12) comprises a first part (17)
providing said sliding tongues (21) in said opening
(19) and a second overmould part (18) fitting said
firstpart (17) and providing said elastic member (23).

5. The door arrester according to claim 4, wherein
said first part (17) is made of a plastic material and
said second part (18) is made of a rubber material.

6. The door arrester according to any of the preced-
ing claims, wherein said latching member (2) acts
against the spring force of a first spring element (9).

7. The door arrester according to any of the preced-
ing claims, wherein said rotatable latching lever (12)
acts against the spring force of a second spring el-
ement (10).
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