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(54) A door drive for a swing door of a passenger transport vehicle

(57) The object of the invention is door drive for a
swing door of a passenger transportation vehicle, com-
prising a rotary post (10), which is arranged on the vehi-
cle, with at least one pivot arm (12) for arrangement at a
door leaf (13), wherein the rotary post (10) is connected
with a drive device (20), wherein a rotary member (24),
more specifically a pinion, which is fixable by a locking
device (40), extends from the drive device (20), wherein
a force transmission device (30) is provided between the
drive device (20) and the rotary post (10) for driving the
rotary post (10), wherein the force transmission device
(30) comprises an elastomeric member (32), which is
connected on the one hand with the drive device (20)
and on the other hand with the rotary post (10).
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Description

[0001] The invention relates to a door drive for a swing
door of a passenger transport vehicle, comprising a ro-
tary post, which is disposed on the vehicle, with at least
one pivot arm that engages with a door leaf, wherein the
rotary post is connected to a drive device, wherein a ro-
tary member, more specifically a pinion that is fixable by
way of a locking device extends from the drive device,
wherein a torque transmission device is provided be-
tween the drive device and the rotary post for driving the
rotary post. Some swing doors known from the prior art
are distinguished by the fact that they have amongst oth-
ers one rotary post, a spindle drive which converts a
stroke motion and a rotary motion being provided in the
rotary post. In this regard, a head plate is provided,
wherein the head plate receives a drive cylinder, the head
plate being arranged at the top in the door portal, so that
to that extent the height of the door passage itself is re-
stricted. In this connection, another door drive is known
which is also based on a spindle drive, wherein in this
door drive, in order to fix the door leaf in the closed po-
sition, the door drive at the end of the closing movement
executes a vertical movement which ensures that the
door leaf runs into wedge-shaped locking elements ar-
ranged inside at the door portal. Such spindle drives are
pneumatically actuable by way of piston-cylinder drives,
wherein, however, an electric door drive is also known
in this connection, such an electric door drive being ar-
ranged in the region of the boarding step of the vehicle.
The arrangement of such a motor in the region of the
boarding step usually restricts the entry width of the door
portal, which is particularly disadvantageous when, for
example, a ramp for wheelchair users has to be arranged
in the region of such a door entry.
[0002] A drive device for a door of a vehicle of public
transport services with a rotary post drive is known from
DE 20 2007 015 770 U1, wherein both the drive motor
and the transmission are accommodated in the rotary
post. In addition, a brake is accommodated in the rotary
post, the brake being moved into the blocking setting
under the action of a spring. Release of the brake can
be carried out electromagnetically or mechanically, this
not being described in more detail.
[0003] A door drive of the type mentioned in the intro-
duction is known from DE 10 2009 053 991 B3, the drive
device comprising an electric motor that is coupled to a
planetary transmission stage, the rotary post being set
in rotation by the motor housing. In this connection, it is
provided in detail that, during normal operation of the
swing door, the rotary member, for example a pinion, is
fixed by a locking device, i.e. prevented from rotating. In
such a case, the motor housing and consequently the
rotary post connected to it rotate. If the rotary member is
not fixed, the rotary post is free and consequently, in case
of an emergency, the door leaf can be manually trans-
ferred from the closed setting to the open setting. The
rotary post has two pivot arms disposed above one an-

other for receiving the door leaf, wherein, due to the ro-
tation of the rotary post, the door leaf is now transferable
into the open setting or closed setting in the door portal.
[0004] It often happens that individuals will lean against
the door during vehicle operation or also grab hold of the
rotary post. In this respect, the rotary post is subjected
to a radial force component. Likewise, the chassis, for
example of a bus, may be subjected to forces that lead
to a torsion of the chassis. This is the case for example
when such a bus rolls through a pothole on a stretch of
rough road. In such a case, the rotary post is subjected
to forces applied in an axial direction. In addition, it may
happen that passengers will try to block the door leaf
during the opening process. In such a case, there is a
risk that the drive device of the rotary post will be dam-
aged. The same can happen, if passengers try to push
the door leaf open or try to close it with force.
[0005] The problem underlying the invention is accord-
ingly to provide a door drive of the type mentioned in the
introduction that is able to absorb forces in an axial di-
rection as well as in a radial direction, without the door
drive being damaged, and that is able to cope with the
application of forces on the door leaf, which intend to
move it against the motion caused by the drive avoiding
any damage to the drive.
[0006] In order to solve the problem the invention pro-
poses that the force transmission device comprises an
elastomeric member that is connected with the drive de-
vice on the one hand and with the rotary post on the other
hand. Such an elastomeric member as a component of
the drive transmission device can serve on the one hand
as a slipping clutch, and in this regard ensure that the
door drive is not damaged when the door is blocked dur-
ing a swinging motion of the door leaf. By using an elas-
tomeric member as a part of a torque transmission de-
vice, the door drive is also able to absorb shocks in the
axial direction of the rotary post as well as forces applied
in the radial direction of the rotary post, without causing
damage to the drive device or the door leaf.
[0007] Advantageous features and embodiments of
the invention can be gathered from the dependent claims.
[0008] Thus it is more specifically provided that the
elastomeric member can have a sleeve-shaped config-
uration, wherein the sleeve-shaped elastomeric member
advantageously receives the drive device in its centre.
This means that the drive device is virtually embedded
in the elastomeric member, so that the drive device will
not be damaged by shocks in the axial direction or by
shocks in the radial direction.
[0009] In particular, it is furthermore provided that the
torque transmission device has a coupling housing,
wherein the sleeve-shaped elastomeric member is dis-
posed in the cup-shaped coupling housing. In this context
it is more specifically additionally provided that a force-
fit connection is provided between the drive device and
the sleeve-shaped elastomeric member on the one hand
and/or the sleeve-shaped elastomeric member and the
housing on the other hand. From this, it is clear that there
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is a friction connection between the drive device and the
sleeve-shaped elastomeric member on the one hand,
wherein such a friction connection may also be provided
between the housing and the elastomeric member. This
means that a kind of slipping clutch is provided between
the drive device on the one hand and the rotary post on
the other hand, as has already been explained above.
[0010] According to another advantageous feature of
the invention, the sleeve-shaped elastomeric member
has a cone-shaped outer lateral surface, the more spe-
cifically cup-shaped coupling housing being advanta-
geously also cone-shaped in accordance with the conical
sleeve-shaped elastomeric member.
[0011] According to another feature of the invention, it
is provided that the coupling housing has a slot along the
length of the housing, wherein the coupling housing is
advantageously pre-loadable against the sleeve-shaped
elastomeric member by at least one tensioning member
in the region of the slot. That way, the pressing force
between the coupling housing and the elastomeric mem-
ber on the one hand and the drive device and the elas-
tomeric member on the other hand is adjustable, which
means that the torque of the motor at which the friction
connection between the elastomeric member and the
drive device or the elastomeric member and the coupling
housing no longer holds is thereby adjustable.
[0012] According to another feature of the invention,
the vehicle has a door portal, the coupling housing being
mounted in the door portal at least in the radial direction.
The radial mounting of the coupling housing is such that
the rotary member that is led out of the coupling housing
is particularly not subjected to radial forces. This means
that the rotary member is free of forces acting more spe-
cifically in the radial direction. As a consequence, the
locking device also remains free of forces acting in the
radial direction. The portal has a so-called head plate in
the region of the door drive. The head plate has a bore
through which the rotary member may be passed. On
the upper side of the head plate, there is the locking or
fixing device, which is connected to the rotary member.
The bore for passing the rotary member through the head
plate is chosen in such a manner that a radial bearing is
disposed between the coupling housing on the one hand
and the head plate on the other hand, so that, in any
case, the rotary member is not subjected to forces applied
in a radial direction, as has already been explained. That
means the shaft of the motor just passes through the
bore in the head plate.
[0013] According to another feature of the invention,
the rotary post is mounted in the coupling housing so as
to be axially displaceable relative to the coupling housing.
A non-rotatable connection is provided between the ro-
tary post and the coupling housing, the non-rotatable
connection being however such that the rotary post is
receivable by the coupling housing so that it is displace-
able axially relative to the housing. This must be seen in
the context of a bus traveling on a stretch of rough road,
for example, which easily buckles or deforms in height

in the region of the door portal, thus leading to a short-
ening of the clear height of the door portal. Since the
rotary post is mounted in the coupling housing so as to
be axially displaceable, such changes can be compen-
sated for. When the vertical movement made possible
by the axial movability of the rotary post relative to the
coupling housing is not sufficient and the rotary post is
thus compressed to a block relative to the coupling hous-
ing, the elastomeric member can furthermore ensure that
relevant axial shocks are absorbed due to the elasticity
of the elastomeric member.
[0014] The drive device advantageously features a
motor, more specifically an electric motor with a motor
housing, a planetary transmission with at least one plan-
etary transmission stage being disposed in the motor
housing, the motor housing being connected to the elas-
tomeric member. The motor housing, which receives the
planetary transmission and the actual electric motor, is
a part of the drive device, which rotates when the rotary
member is fixed. When the motor housing rotates, the
door can ultimately be transferred into an open or closed
setting by way of the connection with the housing and
the rotary motion of the rotary post, which is connected
to the coupling housing.

Fig. 1 schematically shows a detail of the door portal
of a vehicle with a rotary post, placed in the door
portal, with pivot arms to which the door leaf is
coupled;

Fig. 2 shows the detail X of fig. 1 in a magnified view;

Fig. 3 shows a section along line III-III in fig. 2.

[0015] In the illustration according to FIG. 1, the door
portal is denoted by 1. Disposed in the door portal 1 is
the rotary post, which is denoted by 10. The rotary post
10 has two mutually spaced-apart pivot arms 12 by which
the rotary post 10 is connected with the door leaf 13. In
addition, a guide arm 14 is arranged at the door leaf 13
as a connection with the door portal 1. The rotary post
10 is rotatably mounted at the lower end (arrow 15) in
the portal 1. Disposed at the upper end of the rotary post
10 is the drive device 20 with the torque transmission
device 30 and the locking device 40.
[0016] The arrangement of the drive device, the torque
transmission device and the locking device may be gath-
ered in more detail from fig. 2. The drive device 20 com-
prises a motor housing 22, which receives the actual elec-
tric motor as well as at least one planetary transmission
stage. Such motors, i.e. motors that, as a housing, ac-
commodate the electric motor as well as a planetary
transmission are commercially available. They are sold
for example by the company Dunker®. A rotary member
24, which is connected to the locking device 40, extends
from the drive device 20. The locking device 40 either
secures the rotary member against rotation, with the con-
sequence that the drive device 20 ultimately sets the ro-
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tary post in rotation by way of the motor housing 22, or
the rotary member 24 is released by the locking device,
with the consequence that the door leaf can be trans-
ferred from the closed setting into the open setting by
hand. The locking device denoted by 40 is already known
from the citation mentioned in the introduction, DE 10
2009 053 991 B3 and does not have to be described in
more detail here. The disclosure thus explicitly refers to
that citation. It should never the less be noted that the
transmission between the motor and rotary member 24
is self-locking in order to prevent the possibility of opening
or closing the door leaf by pushing or pulling it.
[0017] The drive device 20 is mounted in the elasto-
meric member, which is denoted by 32, the elastomeric
member being disposed in the housing, which is denoted
by 34. The elastomeric member 32 and the housing 34
have a conical configuration. The housing is advanta-
geously slit in the longitudinal direction of the housing as
can be gathered from fig. 3. The slot 39 allows adjusting
the clamping force between the elastomeric member 32
on the one hand and the housing 34 on the other hand.
This, of course, simultaneously also has an impact on
the clamping force between the motor housing 22 and
the elastomeric member 32. In the region of the slot 39,
the housing has two straps 39a, 39b for adjusting the
clamping force, wherein said straps may be pressed to-
gether by the tensioning member 39c in order to down-
size or enlarge the slot 39.
[0018] The housing 34 has a floor 35, the floor having
a polygonal opening 36 through which a correspondingly
configured pivot 38 of the rotary post 10 is passed. This
means that there is a positive-fit connection between the
rotary post and the housing 34 by way of the polygonal
pivot 38 in connection with the likewise correspondingly
configured polygonal opening 36 in the floor 35 of the
housing 34.
[0019] In addition, the housing 34 is disposed in the
head plate 3 of the door portal 1 so as to be rotatable in
the radial direction by way of an appropriate bearing. To
this end, the head plate has a radial bearing 7 in the
region of the passage for the rotary member 24, the hous-
ing having a collar 37 against which the radial bearing 7
rests. Thus it is achieved that the rotary member and
consequently the locking device is free of a force in the
radial direction. As a consequence, the locking device is
always easily actuable in an emergency.

List of reference numerals:

[0020]

1 door portal
7 radial bearing
10 rotary post
12 pivot arm
13 door leaf
14 guide arm
20 drive device

22 motor housing
24 rotary member
30 force transmission device
32 elastomeric member
34 coupling housing
35 floor
36 opening
37 collar
38 pivot
39 slot
39a strap
39b strap
39c tensioning member
40 locking device

Claims

1. A door drive for a swing door of a passenger trans-
portation vehicle, comprising a rotary post (10),
which is arranged on the vehicle, with at least one
pivot arm (12) for arrangement at a door leaf (13),
wherein the rotary post (10) is connected with a drive
device (20), wherein a rotary member (24), more
specifically a pinion, which is fixable by a locking
device (40), extends from the drive device (20),
wherein a force transmission device (30) is provided
between the drive device (20) and the rotary post
(10) for driving the rotary post (10),
characterized in that
the force transmission device (30) comprises an
elastomeric member (32), which is connected on the
one hand with the drive device (20) and on the other
hand with the rotary post (10).

2. The door drive according to claim 1,
characterized in that
the elastomeric member (32) has a sleeve-shaped
configuration.

3. The door drive according to claim 2,
characterized in that
the sleeve-shaped elastomeric member (32) has the
drive device (20) in its centre.

4. The door drive according to claim 2 or 3,
characterized in that
the force transmission device (30) comprises a hous-
ing (34), wherein the sleeve-shaped elastomeric
member (32) is disposed in the housing (34).

5. The door drive according to claim 4,
characterized in that
a force-fit connection is provided between the drive
device (20) and the sleeve-shaped elastomeric
member (32) on the one hand and/or the sleeve-
shaped elastomeric member (32) and the housing
(34) on the other hand.
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6. The door drive according to one of the claims 2 to 5,
characterized in that
the sleeve-shaped elastomeric member (32) has a
conical configuration at its outer lateral surface.

7. The door drive according to claim 6,
characterized in that
the housing (34) also has a conical configuration cor-
responding to the conical sleeve-shaped elastomer-
ic member (32).

8. The door drive according to one of the claims 4 to 7,
characterized in that
the housing (34) has a slot (39) along the length of
the housing (34).

9. The door drive according to claim 8,
characterized in that,
in the region of the slot (39), the housing (34) is pre-
loadable against the sleeve-shaped elastomeric
member (32) by at least one tensioning member
(39c).

10. The door drive according to one of the afore-men-
tioned claims,
characterized in that
the vehicle has a door portal (1), wherein the housing
(34) is mounted at least radially in the door portal (1).

11. The door drive according to one of the claims 4 to 10,
characterized in that
the rotary post (10) is mounted in the housing (34)
so as to be axially displaceable relative to the hous-
ing (34).

12. The door drive according to one of the claims 5 to 11,
characterized in that
the drive device (20) has a motor with a motor hous-
ing (22), wherein the motor housing (32) has a plan-
etary transmission, wherein the motor housing (22)
is connected to the elastomeric member (32).

13. The drive device according to one of the afore-men-
tioned claims,
characterized in that
the rotary post (10) is connected to the torque trans-
mission device (30) so that it transmits a force and
is axially displaceable.
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