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(54) Sliding door mechanism for vehicles

(57) The present invention relates to the operation
of sliding doors. The invention provides a mechanism
comprising two sub-mechanisms for opening and clos-
ing a sliding vehicle door of the type commonly found in
vans, buses and commercial vehicles.

The invention provide a mechanism for electrically
opening and closing a sliding door on the side of a ve-

hicle, the mechanism comprising a first and a second
sub-mechanism, each of the sub-mechanisms being
driven by its own electric motor, the first sub-mechanism
being arranged to move the door in a direction parallel
to the direction of vehicle motion, and the second sub-
mechanism being arranged to move the door in a direc-
tion substationaly perpendicular to the direction of vehi-
cle motion for latching and unlatching of the door.
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Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates to the operation
of sliding doors.
More particularly, the invention provides a mechanism
comprising two sub-mechanisms for opening and clos-
ing a sliding vehicle door of the type commonly found in
vans, buses and commercial vehicles.
[0002] Vehicle sliding doors are often manually oper-
ated, which is quite satisfactory where the driver or an
assistant dismounts for this purpose and operation is in-
frequent. A powered mechanism is however preferable
where door operation is frequent and/or the driver is not
to dismount during door operation. Today vans and min-
ibuses are commonly used to transport typically 6 -22
passengers or delivery vans, and on taxis running on
city routes door opening is frequent, and occurs on the
side opposite the driver's seat and in a situation where
the driver needs to remain in place. Clearly, such ar-
rangement calls for a power-operated door.
[0003] Vehicle hinged doors can be pneumatically op-
erated, but the long movement of a sliding door is more
suitable for electrical operation.
[0004] Electrically operated vehicle sliding doors are
known. A review of recent US Patents provides a fair
picture of the state of the art.
In US Patent No. 4,289,995 Sorber et al. claim to an
automatic motor-driven door closer provided with a slip
clutch. By means of Zener diodes overspeeding of the
motor is prevented. A slip clutch prevents motor over-
load.
Naganuma describes a system for controlling a vehicle
power sliding door in US Patent 6,525,499 and
application20010024093. The system uses a FET and
PWM to regulate the motor, claiming to reduce the size
of the power components needed.
Fukumoto et al disclose an opening and closing device
for a sliding vehicle door in US Patent No. 6,530,619.
The motor and cable drum are both to be built into the
door, thus imposing strict size and power limits on these
components. The system requires some flexible cable
arrangement to power the motor.
A method for operating a vehicle power sliding door is
disclosed by Long et al. in US Patent No. 6,588,829.
The patent is primarily concerned with monitoring and
control for preventing collision of the door with obstruc-
tions, and provides interconnection with a child guard
mechanism.
Yokomori discloses a control method for sliding door op-
eration in US Patent No. 6,618,997. The method entails
the use of both an auxiliary wire drum brake and a clutch.
In patent application No US 2002/0112404A1 Minh Au
Truong discloses a drive for a vehicle sliding door. A me-
chanical member transmits a torque provided by a slave
motor. A flexible hauling element is connected to the
door via a carriage running in a drive rail.

A basic problem with prior art door closures is that the
motor provided is called upon to carry out two quite dif-
ferent tasks. The closing of car doors is so to say a two
mode operation. In the first mode the door is moved to
the closing position. In the second mode the locking
mechanism attracts the locking pin to perform a latching
operation which, so to say, seals the door. In order to
open a door the first operation is to release the locking
pin and the second to move the door to the open posi-
tion. During door operation a fast, long, longitudinal
stroke is required for covering/uncovering the open sec-
tion of the vehicle side and to catch the locking pin. With
regard to latching/unlatching, second mode, a short
high-resistance lateral stroke is required. It is clear that
prior art devices using a single motor for so to say both
actions cannot perform in an optimum manner, and re-
sult in a requirement for superfluous electronic controls
and oversized motors and gearing.
While it is possible to mount an electric motor inside the
door, there are many disadvantages of doing so, such
as space and power restrictions, the need for flexible
power feed, and difficult maintenance access.
All known arrangement are mounted within the door or
the side wall of the vehicle thus major changes are re-
quired, more so, electrical power must be supplied thus
special wiring is required such wring supplying electric
power to the components inside the door and for means
provided for prevention of injury to users.

OBJECTS OF THE INVENTION

[0005] It is therefore one of the objects of the present
invention to obviate the disadvantages of prior art mech-
anisms and to provide an electric sliding door operator
which is powered by two separate motors sized and
geared optimally to their tasks.
It is a further object of the present invention to position
the assembly on the vehicle body to provide improved
design flexibility and better maintenance access.
A further object of the present invention is to provide a
sliding door without an electrical cable connection.
[0006] A further object of the present invention is to
provide a controller for controlling all functions of oper-
ating the door.
[0007] It is yet a further object of the present invention
to provide a low friction mechanism due to the use of
two separate sub mechanisms.
It is finally an object of the present application to provide
a stand alone assembly mechanism which could be
mounted on any vehicle without the need to change the
structure by mounting it underneath the vehicle and just
by replacing the locking pin member.

SUMMARY OF THE INVENTION

[0008] The present invention achieves the above ob-
jects by providing a mechanism for electrically opening
and closing a sliding door on the side of a vehicle, said
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mechanism comprising a first and a second sub-mech-
anism, each of said sub-mechanisms being driven by
its own electric motor, said first sub-mechanism being
arranged to move said door in a direction parallel to the
direction of vehicle motion, and said second sub-mech-
anism being arranged to move said door in a direction
substationaly perpendicular to the direction of vehicle
motion for latching and unlatching of said door.
[0009] In a preferred embodiment of the present in-
vention there is provided an assembly mechanism for
electrically opening and closing a sliding door attached
to the body of the vehicle wherein said first sub mecha-
nism comprises a cable drum driven by a geared electric
motor, the extremities of the cable being anchored to
said door and a second sub mechanism geared electric
motor drives directly or indirectly a mechanism to oper-
ate said latching/unlatching of the door.
[0010] In a further preferred embodiment of the
present invention there is provided a controller for con-
trolling and synchronizing the two sub-mechanism and
for controlling the movement of the door and the latching
and unlatching thereof.
[0011] In a most preferred embodiment of the present
invention the door is operated by RF signals.
[0012] Yet further embodiments of the invention will
be described hereinafter.
[0013] It will thus be realized that the novel device of
the present invention serves to relieve strain on the driv-
er or assistant whether the vehicle is outfitted for carry-
ing passengers or goods.
The electric motors used are powered by the vehicle
electric system. Each motor is designed to drive at an
optimum point on its speed/torque graph, and the design
of one motor and drive system in no way inhibits design
of the other. The motors and drive are accessible for
maintenance.
The present invention refers to moving and latching the
door. After closure of the door the door may be locked
using any prior-art method. Preferably the lock is elec-
trically operated, being easiest to merge into the door
operation system.
For safety purposes it is possible to open the door by
hand if power is unavailable or there is a breakdown or
accident. This can be arranged by various means, for
example by attaching the beam driving the door in a de-
tachable manner, by designing the cable anchors to be
removable, by adding slip clutches, or separating the
motor from the pully in a mechanical manner. The ap-
paratus of the present invention may be used with these
- or other- types of emergency drive release mecha-
nisms, which are not described in the present text. Like-
wise the whole assembly could be disconnected to en-
able operating the door manually.

SHORT DESCRIPTION OF THE DRAWINGS

[0014] The invention will now be described further
with reference to the accompanying drawings, which

represent by example preferred embodiments of the in-
vention. Structural details are shown only as far as nec-
essary for a fundamental understanding thereof. The
described examples, together with the drawings, will
make apparent to those skilled in the art how further
forms of the invention may be realized.
[0015] In the drawings:

FIG. 1 is a schematic perspective illustration of a
van type vehicle provided with the mechanism ac-
cording to the invention.
FIG. 2 is a plan view of a preferred embodiment of
the first sub-mechanism of the door operating
mechanism according to the invention;
FIG. 3 is an elevational view of the same embodi-
ment;
FIG. 4 is a view of the first sub-mechanism further
provided with cable spring-loaded tensioner;
FIG. 5 is a plan view of a first embodiment of the
second sub-mechanism;
FIG. 6 is a plan view of a second embodiment of the
second sub-mechanism and
FIG. 7 is a block diagram representing the mecha-
nism.

FULL DESCRIPTION OF THE INVENTION

[0016] There is seen in FIG. 1 a van 1 provided with
a sliding door 14 to close opening 4. On side piler 5 there
is mounted locking pin member 6. The original van's
locking pin member 6 is replaced by a movable mech-
anism 60 (FIG. 5 and 6). Within door 14 there is further
provided the locking pin release mechanism 8, which is
operated by the controller.
[0017] On the door's side piler 14 there are provided
electric spring contacts 15 adapted to engage contacts
15' mounted on side piler 7. There will be further provid-
ed within door 14 a receiver/transmitter 9 adapted to re-
ceive signals from the controller in order to activate re-
lease mechanism 8. The transmitter will be powered by
a chargeable battery.
[0018] Contacts 15 are adapted to charge the battery
on the hand and enable the controller to recognize the
position of the door on the other hand.
[0019] There is seen in FIG. 2 and FIG. 3 a first sub-
mechanism 12 for electrically opening and closing a slid-
ing door 14 on the side of a vehicle. The first sub-mech-
anism 12 is a part of the mechanism assembly 10 rep-
resented in FIG. 7.
A geared electric motor 18 drives a cable drum 20. As
both extremities 22, 24 of the cable 26 are firmly an-
chored to the sliding door 14 itself, or as seen in the
figure, anchored to a beam 28 projecting therefrom, the
door 14 is pulled longitudinally along prior-art rails (not
seen) accessible along the outer side of the vehicle to
close/open the vehicle aperture 4. The cable drum 20
together with plurality of cable pulleys 30, 32, 34, 36,
38, 40, 42 revolvably supported on a bracket 44 rigidly
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attached to the vehicle pulls the door 14 in a direction
parallel to the direction of vehicle motion, to open/close
door 14.
With reference to the rest of the figures, similar refer-
ence numerals have been used to identify similar parts.
[0020] Referring now to FIG. 4, there is seen a part of
a first sub-mechanism 50 for electrically opening and
closing a sliding vehicle door 14. The first sub-mecha-
nism 50 is provided with two spring-loaded tensioner
pulleys 34, 38 in contact with the cable 26, as seen in
the previous figures.
[0021] FIG. 5 illustrates a second sub-mechanism 54
for electrically opening and closing a sliding door 14.
When the door 14 is fully closed an electrical signal gen-
erated by pressure on the "OPEN" button 56 (see FIG.
7), accessible to the vehicle driver, will activate the sec-
ond sub-mechanism 54 which comprises a geared elec-
tric motor 58 driving an eccentrically-mounted excenter
element 60 which replaced the original locking pin mem-
ber 6 and adapted to engage latching mechanism 78.
Latching mechanism 78 is released either in a conven-
tional manner or by release mechanism 8 (FIG. 1),
which enable the first sub-mechanism to slide-open the
door.
[0022] Seen in FIG. 6 is a preferred embodiment of a
second sub-mechanism 66 which is useful for vehicles
wherein lateral space is limited. The sub-mechanism 66
electrically moves the vehicle sliding door 14 between
its inner, latched position and its outer position allowing
longitudinal travel.
A geared electric motor 68 drives a rack 70 and pinion
72. The rack 70 drives a crank mechanism 74 to operate
the latching/unlatching slide 76.
[0023] The system functions in the following manner:
Assuming the door 14 is in an open position, pressure
on "close" button 64 (see FIG.7) will cause the controller
to generate a signal to geared motor 18 to move the door
14 longitudinally to close position. When electric spring
contacts 15' will engage contacts 15 the controller will
activate second geared motor 68 for υ a second, con-
sequently the door will be attracted and latched.
In order to open the door, pressure on button 56 (see
FIG.7) will cause the controller to generate a signal to
the second sub-mechanism which will activate motor 68
for υ a second pushing the door out and thus release
the load on locking pin 60. Release mechanism 8 will
release the lock, and geared motor 18 will move the door
to its open position.
It would be within the scope of the invention to provide
micro-switches on the door handle to enable the open-
ing or closing of the door from the out side or inside. The
switches operate in parallel to push buttons 56 and 64.
The controller (not seen) is monitoring the torque re-
quired for moving the door to the closing position, to the
slightest resistance - due to an obstruction - a signal
generated by the controller will reverse the movement
of the door. The signals to the motors will preferably
transmitted by an RF transmitter.

FIG. 7 is a diagrammatic representation of the mecha-
nism 10. The mechanism 10 comprises a first 12 and a
second sub-mechanism 54, each of the sub-mecha-
nisms being driven by its own electric motor which have
been described. The Mechanism further comprises a re-
lease mechanism 8 and a transmitter 9.
[0024] The scope of the described invention is intend-
ed to include all embodiments coming within the mean-
ing of the following claims. The foregoing examples il-
lustrate useful forms of the invention, but are not to be
considered as limiting its scope, as those skilled in the
art will readily be aware that additional variants and
modifications of the invention can be formulated without
departing from the meaning of the following claims.

Claims

1. A mechanism for electrically opening and closing a
sliding door on the side of a vehicle, said mecha-
nism comprising a first and a second sub-mecha-
nism, each of said sub-mechanisms being driven
by its own electric motor, said first sub-mechanism
being arranged to move said door in a direction par-
allel to the direction of vehicle motion to open/close
said door, and said second sub-mechanism being
arranged to move said door in a direction substan-
tially perpendicular to the direction of vehicle motion
for latching and unlatching of said door.

2. The mechanism for electrically opening and closing
a sliding door as claimed in claim 1, wherein said
first sub mechanism comprises a cable drum driven
by a geared electric motor, the extremities of said
cable being anchored to said door.

3. The mechanism for electrically opening and closing
a sliding door as claimed in claim 2, further provided
with at least one spring-loaded tensioner pulley in
contact with said cable.

4. The mechanism for electrically opening and closing
a sliding door as claimed in claim 1, wherein said
mechanism is mounted underneath the vehicle.

5. The mechanism for electrically opening and closing
a sliding door as claimed in claim 1, wherein said
second sub-mechanism comprises a geared elec-
tric motor driving an eccentrically-mounted element
driving a latching/unlatching slide.

6. The mechanism for electrically opening and closing
a sliding door as claimed in claim 5, wherein said
geared electric motor drives a rack and pinion and
said rack drives a crank mechanism to operate said
latching/unlatching slide.

7. The mechanism for electrically opening and closing
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a sliding door as claimed in claim 1, wherein there
is further provided a receiver/transmitter mounted
within the door.

8. The mechanism for electrically opening and closing
a sliding door as claimed in any of claims 1 to 7
wherein a controller is provided to control and syn-
chronize the mechanism.

9. The mechanism for electrically opening and closing
a sliding door as claimed in claim 7 wherein said
controller generates RF signals to said receiver/
transmitter and/or vise versa.

10. A mechanism for electrically opening and closing a
sliding door on the side of a vehicle, said mecha-
nism comprising a first and a second sub-mecha-
nism, each of said sub-mechanisms being driven
by its own electric motor, substantially as described
hereinbefore and with reference to the accompany-
ing drawings.
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