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(54) A sliding door assembly

(57) This invention relates to the improvements for
the enhancement of the strength of the sliding door un-
der high loads. In addition to the casters (24) and rollers

(25) moving in the track (21), legs (26) standing on the
floor and ceiling of the track (21) are added to the as-
sembly for efficient transfer of the load on the door to
the body via the tracks.
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Description

Technical Field

[0001] This invention relates to improvements for the
enhancement of the strength of a sliding door under high
loads.

Background of Art

[0002] In the present state of art, the doors of motor
vehicles are opened and closed by means of rotation
around a vertical or a horizontal axis or a sliding move-
ment along a horizontal line. The latter type of doors are
called sliding doors. A sliding door assembly basically
consists of tracks at three different levels (upper, middle,
lower), casters moving forward and backward in these
tracks, brackets on the door and the body, and a lock.
Similar applications are disclosed in GB2367849,
FR2658762 or US4569553.
[0003] However, sliding doors may be dangerous
when they are disconnected from the body under major
forces. In order to solve this problem, wedge, hood and/
or pins are attached at certain positions on the door and
the body. It aims at providing the required strength by
means of both pins and hooks before the door is discon-
nected from the body under load. On the other hand,
these solutions are costly in terms of engineering and
manufacturing; and are not aesthetic.
[0004] Furthermore these designs do not perform as
required in burst tests. Under normal conditions, the roll-
ers move on the tracks by means of the guide members.
During the test, upper and lower roller mechanisms
leave the track at a load of 7 kN and only the lock pre-
vents the door from disconnecting from the body. In fur-
ther steps of the test, the flanges on the corners are
opened, resulting in deformation of the door. Due to the
deformation on the upper track, the door bends and the
roller disconnects from the track transmitting the entire
load onto the lower track and the middle lock. As the
load increases, at 17,8 kN the roller arm is bent and slid
out thereof. Consequently, the door is deformed in the
middle part and disconnected from the body.
[0005] In order to prevent such deformations, several
solutions have been offered in the prior art. For example
in EP0102053 (Fig. 5, no. 16) and US4582357 (Fig. 4,
no. 20) tracks having a cornered C-shaped cross sec-
tion are disclosed. In the same European Patent docu-
ment (Fig, 7, no. 38) and US 4560197 (Fig. 4, no.14) the
track is strengthened by using a second layer of mate-
rial. However this second layer of material does not cov-
er the entire profile of the track but only a certain part
thereof. In addition to this, US4560197 discloses an ob-
struction part having a vertical wall added on the roller
arm (Fig 5, no.19). However this part is preferably used
to prevent the separation of the door from the body by
standing on a second vertical wall on the track rather
than increasing the mechanical strength of the arm.

Brief Disclosure of Invention

[0006] The object of this invention is to provide a slid-
ing door comprising assemblies which do not get sepa-
rated from the body even under high loads.
[0007] Another object of this invention is to manufac-
ture a sliding door, which is not deformed or unlocked
under high loads.
[0008] One object of this invention is to make the slid-
ing door burglar proof.
[0009] In order to attain the objects of this invention,
legs leaning against the floor and the ceiling of the guide
member have been added in addition to the casters
moving inside the track and rollers to the assembly for
the transfer of the load applied to the door to the tracks
and the body in an efficient manner respectively. These
legs are preferably four in number and standing against
each other symmetrically.
[0010] The tracks have a cornered C-shaped cross
section and comprise walls at the side where the arm
enters in. Moreover for the further enhancement of
strength at the edge parts, the track thickness is in-
creased and produced as a double-layer using a support
member having the same profile. In another embodi-
ment of the invention, a support member is added to the
part of the track which will be subjected to load when
the door is closed.
[0011] By adding a support member to the arms, the
torsional force occurring during loading of the arm is
eliminated and the sliding of the arm is prevented from
being slid away.

Detailed Disclosure of Invention

[0012] The sliding door assembly realized in order to
attain above mentioned objects of the present invention
has been illustrated in the attached drawings, wherein;

Figure 1 is an exploded perspective view of the up-
per assembly.
Figure 2 is a perspective view of the upper assem-
bly.
Figure 3 is a cross sectional view of the upper as-
sembly.
Figure 4 is an exploded perspective view of the low-
er assembly.
Figure 5 is a perspective view of the lower assem-
bly.
Figure 6 is another perspective view of the lower
assembly.
Figure 7a is A-A cross sectional view of the upper
assembly.
Figure 7b is B-B cross sectional view of the upper
assembly.
Figure 8 is a perspective view of the reference sys-
tem by which the invention is disclosed.
Figure 9 is a perspective view of the mounted form
of the invention.
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[0013] The components shown in the figures have
been enumerated as below;

10. Sliding door assembly
11. Door
20. Upper assembly
21. Track
22. Wall
23. Arm
24. Caster
25. Roller
26. Leg
27. Support member
28. Head piece
29. Guide member
30. Lower assembly
31. Track
33. Arm
34. Caster
36. Leg
37. Support member
38. Arm support member
39. Guide member

[0014] The sliding door assembly (10) which is the
subject of this invention preferably used in motor vehi-
cles comprises

- a door (11) sliding between a closed position and
an open position over the door opening on the ve-
hicle body,

- at least one arm (23 and 33) fixed to the door,
- at least one track (21 and 31) fixed to the body,

an arm providing the movement of the door along the
track and a guide member (29) comprising at least one
roller (25) and at least one caster (24 and 34) on the
edge of the so-called arm (23 and 33) and moving (in s-
direction) in the so-called track (21 and 31), character-
ized with at least one leg (26 and 36) standing on the
floor or ceiling of the track (Figure 1 and 4).
[0015] The sliding door moves between an open po-
sition, in which it stands away from the door opening in
the vehicle, and a closed position, in which it closes the
door opening completely. The direction of the movement
between these two positions is determined by the tracks
(21 and 31) under, above and/or in the middle of the
body and extending in s-direction through the door
opening.
[0016] The track and the door are connected via guide
members (29). The guide member (29) comprises an
arm (23) in an elbow shape extending towards the guide
member (in y-s plane) by rotating through approximately
90° from the door plane, casters and rollers at the edge
of this arm moving inside the track. The basic function
of the caster and rollers is to transfer the load on the
door to the body by means of the tracks and reduce fric-
tion occurring during this movement. In a preferred em-

bodiment of the invention, in addition to the rollers and
casters, legs projecting from (parallel to x-y axis) the
arms and standing on the floor and ceiling of the tracks
are utilized for the better transfer of the load. In order to
distribute the load efficiently, there are four legs on the
left and right side of the arm extending symmetrically
upwards or downwards. Furthermore, projections par-
allel to the floor or ceiling (parallel to y-s axis) are added
to the edge of the leg for increasing the contact surface
between the leg and the track and reducing the pressure
on the contact surface.
[0017] The embodiment of this invention on the upper
track is seen in Figures 1-3. In these figures, the strength
of the track is enhanced by the addition of a support
member (27) having the same cross section to a part of
the track which is loaded in the closed position. In order
to provide movement of the door which is compatible
with the shape of the track, a loose head piece rotating
around a vertical axis is added to the arm, and the rollers
and legs are attached to the arm via this loose head
piece.
[0018] The embodiment of the invention on the lower
track is seen in Figure 4. In this embodiment two legs
(34) are employed. The surfaces of the legs parallel to
the ceiling of the track do not need to be extended. The
support member (37) added to the track has an L-
shaped profile. Due to the structural features in the lower
track, it is recessed deeper and the arm is elongated
towards the side part. Therefore the so-called arm is
supported by a support member (38).
[0019] The sliding door, which is the subject of this
invention is not disconnected from the body even under
high load and deformed accordingly thanks to the above
described improvements. As the casters do not slide out
of the track and locks are not opened, the security of the
vehicle is ensured. Therefore the strength of the vehicle
is increased economically without any changes on its
kinematics' functions.

Claims

1. A sliding door (20) preferably used in motor vehicles
comprising

- a door (11) sliding between a closed position
and an open position over the door opening on
the vehicle body,

- at least one arm (23 and 33) fixed to the door,
- at least one track (21 and 31) fixed to the body,

and

providing the movement of the door along the track
for a guide member (29) which comprises at least
one roller (25) and at least one caster (24 and 34)
on the edge of the arm (23 and 33) and moving (in
s-direction) in the so-called track (21 and 31), char-
acterized with at least one leg (26 and 36) extend-
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ing from the arm and standing on the floor or ceiling
of the track.

2. A sliding door (20) according to Claim 1, character-
ized with a guide member comprising projections
at the edge of the leg parallel to the floor or the ceil-
ing of the track.

3. A sliding door according to any of the preceding
Claims, characterized with tracks (21) comprising
walls (22) on the side where the arm fits into.

4. A sliding door according to any of the preceding
Claims, characterized with a track (21) being cov-
ered by a support member (27) having the same
profile.

5. A sliding door according to any of Claims 1-3, char-
acterized with a track (21) comprising a support
member (27) added to a part, which is subjected to
load when the door is in the closed position.

6. A sliding door according to any of the preceding
Claims, characterized with an arm (33) comprising
a support member (38).
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