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(57) Abstract

Door drive functioning by means of a friction wheel, 
for a sliding door for elevators, consisting of at least one 
door leaf (1) moving in a linear or curving motion that is 
suspended by means of guide rollers (3) and guided along 
a guideway (2). At least one of the guide rollers (3) is 
designed as a motorized roller (3’) moving the door leaf, 
in the form of an external-rotor motor. The motor is either 
a direct-current motor with permanent magnets (5) in the 
external rotor, and electronic commutation, or a three-phase 
alternating-current motor with laminated external rotor with 
short-circuited winding and laminated internal stator (6) with 
three-phase winding. In addition, a power transmission 
element (18) can be provided between the motorized roller 
(3’) and the guide roller (3") if needed. .

(57) Zusammenfassung

Ttlrantrieb mittels Reibrad filr eine Schiebetiir 
fur Aufztlge bestehend aus mindestens einem linear 
Oder gekriimmt bewegten Tiirfliigel (1), welcher mittels 
FUhrungsrollen (3) aufgehSngt und an einer FUhrung (2) 
gefUhrt wird. Hierbei ist mindestens eine der FUhrungsrollen 
(3) als den TUrflUgel bewegende Motorrolle (3’) ausgefUhrt 
in der Form eines Aussenlaufermotors. Der Motor ist 
entweder ein Gleichstrommotor mit Permanentmagneten
(5) im Aussenlaufer und elektronischer Kommutation 
Oder ein Drehstrommotor mit geblechtem Aussenrotor 
mit Kurzschlusswicklung und geblechtem Innenstator
(6) mit Drehstromwicklung. Ferner ist bei Bedarf eine 
KraftUbertragung in der Form einer Transmission (18) 
zwischen Motorrolle (3’) und Laufrolle (3") mdglich.

(81) Bestimmungsstaaten: AU, CA, CN, JP, TR, europaisches 
Patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE).
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Door Drive

Summary

5 Door drive by means of a friction wheel for a sliding door for lifts, consisting of at 

least one rectilinearly or curvilinearly moved door leaf (1), which is suspended by 

means of guide rollers (3) and is guided at a guide (2). In that case, at least one of 

the guide rollers (3) is executed as a motor roller (3’) moving the door leaf and in 

the form of an outside rotor motor. The motor is either a direct current motor with 

io permanent magnets in the outside rotor and electronic commutation or a 

polyphase induction motor with laminated outside rotor with short-circuited winding 

and laminated inner stator with polyphase alternating current winding. Moreover, if 

needed a force transmission in the form of a transmission (18) between motor 

roller (3’) and running roller (3”) is possible.

15

(Fig. 2)



DOOR DRIVE

FIELD OF THE INVENTION

The present invention relates to a friction wheel drive for a sliding door,

5 especially for a lift door, that has at least one door leaf which is supported by 

means of guide rollers and guided at a guide rail for rectilinear or curvilinear 

movement along the rail.

BACKGROUND OF THE INVENTION

A drive of the above-mentioned kind for door leaves of a sliding door is

10 known from Swiss patent specification No 636 162. This drive comprise a 

rotating shaft, which is parallel to the door guide, and at least one roller head 

which operates as an entrainer of the door leaf which is otherwise suspended at a 

·:·· guide rail by means of guide rollers. The roller head comprises three rollers

, ·.: arranged at its inner circumference and which are in frictional engagement with
• ·

,· J 15 the rotating shaft. The roller axes are arranged in such a manner that when the
• · ·
. ’·· shaft rotates the roller head moves along the shaft extension in similar fashion to• · ·
’ .· a screw nut on a rotating threaded spindle. Opposite movement of, for example, 

two roller heads on the same shaft can be achieved by appropriately arranging• · · ·
....· the roller axes of the individual roller heads. The shaft itself is driven by a motor.• · · ·
....· 20 This type of drive is not dissimilar to conventional drives using cranks or

• ·
,,belts in so far as construction and assembly costs are concerned. Moreover, for 

reasons of rigidity, the rotating shaft must be supported at a plurality of bearing• ·
\ points, therefore increasing the number of parts.• · · · ·

Swiss patent specification No 384 404 describes an “electrical drive device

25 for opening and closing lift doors”. This document illustrates a drive which, similar 

to the one described above, relies on frictional engagement of drive components, 

but works as a tractive drive. It employs a separate guide and the driven element 

is embodied in a conical friction wheel which is disposed in operative connection 

with a special cam with chamfers at both sides. The chamfers at the cam ends
30 effect an axial displacement of the friction contact point on the conical friction 

wheel, thereby providing a speed profile for the sliding door that corresponds to 

the cam geometry.

Due to its construction as a tractive drive, this type of drive requires 

additional space which is detrimental in lift door applications. Furthermore,
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friction contact with punctiform support seems to yield a somewhat limited friction 

coupling between drive wheel and guide.

Accordingly, it is one object of the present invention to devise a simple and 

compact friction wheel drive for a sliding door, which is economic to produce and 

5 can be incorporated in lift door installations in particular.
SUMMARY OF INVENTION

In a first aspect, the present invention provides a door drive for use with 

sliding doors of the type where at least one door leaf is arranged for movement 

along and is suspended by means of guide rollers at a guide rail, characterised in

10 that it comprises a motorised friction wheel for entraining the door leaf for 

movement along the guide rail, and in that the motorised friction wheel is 

arranged to function as a guide roller and includes a roller body for frictional 
’··’ : engagement with the guide rail and a motor having an inner stator with an axle• · ·
:*.··*  mountable to the door leaf and an outer rotor secured to the roller body.• · ·
.··. : 15 One characterising feature of the invention is that it provides an elegant,

• ·
j’.··. compact drive train solution, wherein one or more of the conventional guide
• ·

rollers used to suspend or support the door leaf at its guide rail is replaced by a 

self-propelled friction wheel or “motor roller”, ie a motor is located within the roller• · · ·
body that frictionally engages with and runs along the guide rail, the motor rotor• · · ·

:*· ’*:  20 being carried at the roller body for powered rotation therewith.

In one preferred form, the motor roller, which simultaneously acts as a
• · · ·
• ’ / guide roller, comprises an electro motor having an outside rotor which is mounted 

on a stationary shaft and is equipped with permanent magnets at its inner 

circumference. The stationary shaft is secured at the door leaf to be entrained 

25 and carries the wound inner stator stack of the electro motor. The winding 

connections can thus be easily guided through the hollow inside of the shaft for 

connection to an appropriate power source.

The roller motor is advantageously realised as a permanent pole direct 

current motor with electronic commutation.

30 As a further type of motor, an asynchronous polyphase induction motor
with frequency regulation can be used, wherein the outside rotor then comprises 

an annular lamination stack with short-circuited squirrel cage and the static inner
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A feedback signal for speed regulation and/or travel regulation can be 

obtained by means of a revolution transmitter at the motor roller and/or linear 

transmitter at the guide, each with a respective reader mounted to the door leaf. 

The reader is preferably of opto-electronic type.

5 To improve traction on the guide rail, it is possible to incorporate a force

transmission from the motor roller to one or more of the otherwise idle guide 

rollers, eg by means of an endless belt transmission.

Further aspects of the invention will be appreciated by the skilled 

addressee from the following description of preferred embodiments of the

10 invention as illustrated in the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

. Figure 1 is a schematic, partial front view of a door leaf with a motorised• · · ·
. roller (friction drive wheel) in accordance with the invention and a conventional

• ·
idle roller.• ·

15 Figure 2 is a cross-section through a motorised roller as mounted to the• ·
·,··’ sliding door of Figure 1, and

Figure 3 is a plan view of a telescopic sliding door with motorised roller in 

*···. accordance with the invention, and conventional guide rollers.

DESCRIPTION OF PREFERRED EMBODIMENT
• · · ·

20 A door leaf of a sliding door is designated by 1 in Figure 1. The door leaf 1

**“: is suspended and guided by means or rollers 3 at a guide rail 2. Whilst reference····
*·”: numeral 3 is generally used to designate the guide rollers, numeral 3’ is used to

:···: identify a motorised roller in accordance with the invention and reference numeral

3” is used to designate a conventional idle or running roller. Externally,

25 differences between motor roller 3’ and running roller 3", as seen in the view of

Figure 1, are not recognisable. Dotted lines indicate an optional transmission 

cord 18 for transmission of motor force from the motor roller 3’ to the running 

roller 3”.

Figure 2 shows a roller body 4 having a running surface 20 located 

30 between opposing wheel flanges 19. One of the wheel flanges 19 has a groove 

17 for receiving the endless transmission cord 18 referred to above. Roller 

bearings 9 and 10, each running on a stationary shaft 8, are incorporated at the

forward and rearward end faces of the roller body 4, respectively. In the



4

illustrated embodiment, the motor of motor roller 3’ is a direct current motor with 

permanent magnet poles 5 secured at the inner circumferencial surface of the 

cylindrical roller body 4, and with a laminated inner stator 6 with a winding 7 

secured on the stationary shaft 8. The motor employs in known manner an 

5 electronic commutator circuit, which is not illustrated, instead of a mechanical 

commutator.

The righthand end part of shaft 8 is provided with a screw thread 14 

outside the roller body 4. Shaft 8 is firmly screwed and secured to the upper part 

of the door leaf 1 using flat nuts 11 and 12. The winding connections 13 of 

10 winding 7 are guided through an axial bore in shaft 8 for external connection (in 

known manner) to an appropriate power source.

. For the purpose of providing feed-back of the roller speed to a motor• · · ·
. regulator, which is not illustrated and is of known kind, a circular code strip 15 is

• · ·
mounted externally on the rearward end face of roller body 4 so that it can be

• · ·
*“/. 15 scanned by a reader 16, for example an opto-electronic reader mounted at the• · ·

door leaf 1. For the purpose of providing a feed back to control travel movement• ·
* ’ of the door, which similarly is not illustrated, a further code strip 21 is mounted at

.····. the guide 2 such that it can be scanned by an analog reader 22, similarly
·· · ·

,···*.  preferably of opto-electronic type.
• · · ·

·’·*·.  20 The telescopic door shown in Figure 3, serves to illustrate how such door• ·
:* ’**:  arrangement may incorporate two motor rollers 3’ mounted to separate door leafs• ·· ·

1a, 1 b guided and supported separate rails 2.• ·
·:···: The operation of the motor roller according to the invention shall now be

described in more detail with reference to Figure 3. With conventional 

25 mechanical drives which employ entraining levers, differential speed of the two 

door leaves 1a and 1b is achieved through use of different lever translations and 

is thus fixed. When employing controllable and regulatable motor rollers 3’, in 

accordance with the invention, it is possible to pre-set the slow speed of door leaf 

1 a and the higher speed of door leaf 1 b (which is double that of leaf 1 a) solely by 
30 manipulating the (not illustrated) controller and regulators of the motors of motor 

rollers 3’.
A further possibility consists in designing the motors of the two motor
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wherein the precise movement synchronisation or movement relationship of the 

two door leaves 1a and 1b relative to one another is additionally controlled and 

regulated through the two travel and speed regulators associated with the door 

leaves 1a and 1b, respectively.

5 The power requirement for the door drive will vary according to the

respective mass and required travel speed of the sliding door. A doubling of the 

drive power can be achieved, for example, by providing two guide rollers 3 as 

motor rollers 3’. In the case of very light door leaves 1, the drive power of a single 

motor roller 3’ could be transmitted to an otherwise idle guide roller 3” by means 

10 of an endless cord 18, whereby the friction-couple between guide 2 and rollers 3 

is improved. Moreover, the running surface 20 at motor roller 3’ can be provided 

: with a friction-enhancing coating.

. As mentioned in the summary of invention section, an asynchronous
* · ·
;’,··*  polyphase induction motor can also be employed to drive the motor roller 3’.• · ·

15 Such a motor can easily be incorporated into the roller body 4. It usually consists• · ·
of a lamination stack providing the outside rotor, with short-circuit rods pushed• ·• ♦
into grooves and short-circuit rings connected at the end face with the short-circuit 

.··’·. rods. The similarly laminated inner stator secured to the shaft 8 then has the
·· · ·

;* ”*· known polyphase winding with, for example, two or more poles formed by the····
20 winding layout. Control and regulation of a polyphase induction motor is then• ·

expediently effected by means of variable voltage frequency and amplitude in « ·· ·
:*·* ’: known manner.

The shape of the door guide rollers 3 is not limited to that shown in Figure

2. Roller bodies having a concave or convex running surface, which then sits on 

25 a guide rail surface of correspondingly matched shape, can also be realised.

Generally, instead of using a simple endless cord 18, use of a light chain or 

a flat belt as a power transmission element between motor roller 3’ and idle roller 

3” is also possible. In the case of an endless flat belt, such belt can run on the 

running surface 20 and thus replace an additional friction coating. However, in 

30 such arrangement, one of the door rollers must be fastened in an elongated hole 

or a slot for tensioning of the belt.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A door drive for use with sliding doors of the type where at least one door 

leaf is arranged for movement along and is suspended by means of guide rollers 

at a guide rail, characterised in that door drive comprises a motorised friction 

wheel for entraining the door leaf for movement along the guide rail, and in that 

the motorised friction wheel is arranged to function as a guide roller and includes 

a roller body for frictional engagement with the guide rail and a motor having an 

inner stator with an axle mountable to the door leaf and an outer rotor secured to 

the roller body.

2. A door drive according to claim 1, characterised in that the motor is a direct 

current motor with electronic commutation, the outer rotor comprising a plurality of 

permanent magnets disposed at an inner circumference of the roller body and the 

inner stator comprising a lamination stack with winding fastened at the axle.

3. A door drive according to claim 1, characterised in that the motor is a 

polyphase induction asynchronous motor, the outer rotor comprising an annular 
lamination stack with short-circuited winding and the inner stator comprising a 

lamination stack with a polyphase alternating current winding fastened to the axle.

4. A door drive according to claim 1, 2 or 3, further including a friction wheel 

revolution transmitter having a code strip associated with the roller body and 

reader mountable to the door leaf.

5. A door drive according to claim 4, further including a linear motion 

transmitter with a code strip securable at the guide rail and reader mountable to 

the door leaf.

6. A door drive according to claim 1, 2 or 3, further including a linear motion 

transmitter with a code strip securable at the guide rail and a reader mountable to 
the door leaf.
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7. A door drive according to any one of the preceding claims, further including 

a transmission arranged for transferring motor torque from the motorised friction 

wheel to an otherwise idle guide roller which guides and supports the door leaf at 

the guide rail.

8. A door drive according to claim 7, wherein in the transmission comprises 

an endless cord received in a grooved flange of the roller body.

····
···· 
·♦ ·• · ·

9. A door drive according to claim 7, characterised in that the transmission 

comprises a flat endless belt received on a peripheral running surface of the roller 

bodies of the motorised friction wheel and the herewith transmission-coupled 

guide roller.

·· 10. An elevator door having a door leaf to which is mounted a friction wheel 

door drive in accordance with any one of the proceeding claims.

*

• · ···· ·· ··• ·• ·····• · · ·

11. A door drive for use with elevator doors substantially as hereinbefore 

described with reference the accompanying figures.

Dated 10th March, 2000
• · · ·

·· ··• ·
• ·

INVENTIO AG

Watermark Patent & Trademark Attorneys 
Unit 1 “The Village”
Riverside Corporate Park
39-117 Delhi Road
NORTH RYDE NSW 2113

CJS.CA.P5338AU00
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