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door leaf (5) to the shaft door leaf with two parallel entraining runners (15), which are mounted on pivotable adjusting elements
(17.1, 17.2) and are adjustable in thelr mutual spacing, as well as a drive unit (18) which transmits closing and opening movements
to the cage door leaf by way of a drive means (9), whereln the drive means (9) leads the entraining runners (15) to a coupling
element (18) at the shaft door leaf before the start of the opening movement and moves them away from the coupling element (18)
after the end of the closing movement, wherein the pivotable adjusting elements (17.1, 17.2) during an opening or closing
movement of the door leaf are blocked by means of a catch (25), which acts in both pivot directions, In a setting in which the
entraining runners are led up to the coupling element.
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Ahstract

A lift door drive device (2) for opening and closing at least one cage door leaf (5) and a
corresponding shaft door leaf comprises a coupling mechanism (14), which is mounted at
the cage door leaf (5) of a lift cage (1), for transmitting the movement of the cage door leaf
(5) to the shaft door leaf with two parallel entraining runners (15), which are mounted on
pivotable adjusting elements (17.1, 17.2) and are adjustable in their mutual spacing, as
well as a drive unit (18) which transmits closing and opening movements to the cage door
leaf by way of a drive means (9), wherein the drive means (9) leads the entraining runners
(15) to a coupling element (18) at the shaft door leaf before the start of the opening
movement and moves them away from the coupling element (18) after the end of the
closing movement, wherein the pivotable adjusting elements (17.1, 17.2) during an
opening or closing movement of the door leaf are blocked by means of a catch (25), which
acts in both pivot directions, in a setting in which the entraining runners are led up to the

coupling element.

(Fig. 3B)
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Lift door drive device

The subject of the invention is a lift door drive device for opening and closing at least one
cage door leaf and at least one associated shaft door leaf of a lift, as defined in the patent

claims.

The invention relates to the problem of transmitting the opening and closing movement,
which is produced by a cage door drive, from at least one cage door leaf to the associated
shaft door leaf.

A door drive device with a coupling mechanism for coupling a caged door leaf with an
associated shaft door leaf has become known from Patent Specification EP 0 332 841.
The coupling mechanism comprises two entraining runners which are oriented to be
parallel to the travel direction of the lift cage and which are adjustable In their mutual
spacing by a parallelogram guide with two adjusting elements each pivotable about a
respective pivot axis. |If the lift cage is correctly disposed at a storey level, the two
entraining runners lie between two coupling elements arranged adjacent to one another at
the shaft door leaf and can be laterally guided up to these (spread) in order on the one
hand to unlock the shaft door leaf and on the other hand to transmit the opening and
closing movement of the cage door to the cage door leaf In play-free manner and
synchronously. The adjustment of spacing between the two entraining runners in that
case takes place by a door drive unit, which is fastened to the cage door frame, by way of
a linearly acting drive means (for example, by a belt drive), which also produces the
closing and opening movements of the cage door leaf. In that case the drive means so
engages at the cage door leaf by way of a pivot lever connected with the adjusting
elements of the parallelogram guide that through the opening movement of the linearly
acting drive means the adjusting elements are pivoted, before the start of a door leaf
opening movement, into a setting in which the entraining runners are led up to the coupling
elements, thereby unlock the shaft door leaf and form the said coupling between the cage

door leaf and the corresponding shaft door leaf.

At the end of the door leaf closing movement the adjusting elements are pivoted by the
closing movement of the linearly acting drive means back Into a setting in which the

entraining runners are spaced from the coupling elements so that the locking of the shaft

door leaf in its locked position returns.
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In order to guarantee that the door leaf opening movement begins only when the
entraining runners are fully spread and thus the shaft door leaf unlocked, a tension spring
ensures that the spreading of the entraining runners takes place automatically even
against the resistance of the shaft door uniocking. This has the consequence that at the
start of the door opening process the drive means is driven by the tension spring in
opening direction until the pivot lever is fully pivoted out in opening direction and that at the
end of the closing process, i.e. on reversing the spreading of the entraining runners, the
drive means has to work against the action of the relatively strong tension spring.

The door drive device known from EP 0 332 841 has a number of disadvantages.

In order to ensure that on changeover the drive direction from the door leaf opening
movement to the closing movement the adjusting elements are not prematurely pivoted
back as a consequence of acceleration forces, i.e. the entraining runners do not space
themselves from the coupling elements, the pivoting back of the pivot lever arranged
between the drive means and one of the pivotable adjusting elements is prevented by a
catch lever. This has the form of a double-armed, horizontally extending lever mounted at
the door leaf. When the door leaf is disposed in its closed setting, the first arm of the
catch lever lies on a support roller fastened to the cage door frame and the second am
extends horizontally below an abutment dog which is present at the pivot lever and by way
of which the drive means acts on the one adjusting element. The catch lever is so loaded
with a torque about its fulcrum by a torsion spring that the second arm moves upwardly
when the first arm is no longer supported. If the drive means at the beginning of the door
leaf opening movement pivots the pivot lever together with the adjusting element in
clockwise sense and thus has spread the entraining runners and subsequently the cage
door leaf has opened so far that the catch lever fastened thereto is no longer supported by
the support roller, the second arm of the catch lever moves upwardly to the height of the
abutment dog at the pivot lever and prevents the pivot lever and the adjusting element
from pivoting back. Before, after reversal of the drive direction, the door leaf has reached
the end of the closing movement the first arm of the catch lever is raised by the support
roller, wherein the second arm moves downwardly and frees the abutment dog of the pivot
lever so that the drive means can move the pivot lever, adjusting element and entraining
runners into the initial setting in which the entraining runners are spaced from the coupling

elements.
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The disadvantages of this equipment consist in that the catch lever does not lock the pivot
lever and the adjusting element in both pivot directions and does not lock them free of
play. This can have the consequence on the one hand that the spacing between the
spread entraining runners varies, which can have a negative effect on the unlocking
process in the case of shaft doors and impairs the accuracy of the closing process in the
case of the shaft doors, which can lead to the locking thereof not taking place correctly and
triggering of a fault in operation. On the other hand, any play which is present, particularly
in the case of rapidly moved and strongly accelerated door leaves, can produce disruptive

noises.

The present invention has the object of creating equipment of the afore-described kind
which avoids the stated disadvantages, i.e. in which the adjusting elements and thus the
entraining runners are accurately positioned in the entraining setting thereof and are
locked in both directions free of piay.

According to the invention the object is fulfiled by the measures indicated in patent claim
1. Advantageous embodiments and developments of the invention are evident from the
dependent claims 2 to 10.

The advantages achieved by the invention are essentially to be seen in that a lift door
drive device similar to the described state of the art has a coupling mechanism in which
one of the adjusting elements moving the entraining runners or a blocking element
connected therewith has a recess, which is radially spacing from the axis of rotation of the
adjusting element, or a projection, for example a groove or a lug, with which a
complementary shaped portion at a catch co-operates in order to temporarily block a pivot
movement of the adjusting element in both pivot directions and free of play.

Advantageous refinements and developments of the invention are evident from the

subclaims.

Advantageously, the recess or the projection at the adjusting element or at the blocking
element connected therewith as well as the complementary shaped portion at the catch
are so arranged that they come accurately into mutual engagement when the linearly
acting drive means before the start of a door leaf opening movement has brought the
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entraining runners to a spacing in which these are led in intended manner up to the at
least one coupling element. This setting usually produces, apart from correct movement of

the shaft door, also faultless unlocking thereof.

According to a preferred form of embodiment the lift door drive device comprises a catch
abutment which is connected with the lift cage or with a lift shaft (for example, with a shaft
door frame) and on which the catch impinges at the start of a last travel section of the door
leaf closing movement. The catch is thereby so pivoted when covering this last travel
section that the blocking of the pivot movement of the adjusting element by the catch is
cancelled and wherein catch and catch abutment are so shaped and arranged, wherein
the relative movement between catch abutment and catch and thus the abutment force
acting on the catch act in substantially the same direction in which the complementary
shaped portion at the catch moves away from the recess or from the projection at the
adjusting element. It is thus achieved that the catch can be brought out of its engagement
with the adjusting element with the smallest expenditure of force and that the position of
the door leaf in which the unlatching takes place can be set simply and precisely, for
example in that the catch abutment has a lockable adjusting screw.

The adjustable catch abutment is preferably so adjusted that the length of the last travel
section, which is mentioned in the preceding paragraph, of the door leaf closing movement
is less than 6 millimetres. Thanks to the precise unlatching mechanism of the equipment
according to the invention it is possible in the door leaf closing process to release the pivot
lever - termed pivot and blocking plate in the following - transmitting the drive movement of
the door leaf for pivotation back only very shortly before reaching of the absolute closed
setting of the door leaf. It can thereby be reliably guaranteed that the spread setting of the
entraining runners is maintained until the shaft door leaf has reached its closed setting to

such an extent that the automatically acting shaft door lock can detent.

A further advantageous development of the invention consists in that the catch is a lever
pivotably mounted on a component connected with the cage door leaf and that the position
of the point of impinging of the catch abutment on the catch between the fulcrum thereof
and its point of engagement with the adjusting element is so selected that the
complementary shaped portion at the catch, which is disposed in engagement with the
recess or the projection at the setting element, in the course of the stated last travel

section of the door leaf closing movement moves away from its engagement position by a
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travel which is greater by comparison with this travel section. With given depths of
engagement between the complementary shaped portion at the catch and the recess or
the projection at the adjusting element the position of the door leaf, in which the unblocking
of the pivot and blocking plate takes place and the shaft door coupling is cancelled, can
thus displace to optimum proximity with respect to the absolute closed setting.

In the case of cage and shaft doors each with at ieast two centrally closing door leaves
and two coupling mechanisms each mounted at a respective cage door leaf, the catches
of the two coupling mechanisms are, according to a particularly interesting form of
embodiment of the invention, each moved away from the engagement position thereof by
a respective one of the ends of a double catch abutment arranged between the two
catches and displaceable in movement direction of the two door leaves. This equipment
makes it possible, to work with minimum last travel sections for the unblocking of the
adjusting elements even when larger lateral offsets arise between cage door and shatft

door.

According to a further embodiment of the invention the lift door drive device comprises a
restraining device which on initiation of a door leaf opening movement enables a
displacement of the closed door leaf only when the adjusting element before the start of
the door leaf opening movement is pivoted by the linearly acting drive means virtually
completely into the setting in which the entraining runners are led up to the at least one
coupling element. It can be guaranteed by such a device that the door leaf opening
movement in all circumstances begins only when the entraining runners are fully spread
and thus the shaft door leaf unlocked, without a strong spring - as previously mentioned -
having to drive the spreading process. The door drive in the case of this embodiment is
not driven at the start of the opening process by way of the drive means via a strong
tension spring and thus does not have to work against this at the end of the closing

process. Motor power and regulating cost can thereby be reduced.

According to an advantageous form of embodiment the restraining device comprises a
pivotable restraining catch which keeps the door leaf at the beginning of a door opening
process locked in its closed setting relative to the lift cage until the adjusting element

before the start of the door leaf opening movement is pivoted by the linearly acting drive
means virtually completely into the setting in which the entraining runners are led up to the
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at least one coupling element. The pivotable restraining catch has the advantage that it

can be uniatched in simple manner by a cam connected with the adjusting element.

An example of embodiment of the invention is explained in the following by reference to

the accompanying drawing(s), in which:

Fig. 1A

Fig. 1B

Fig. 2A

Fig. 2B

Fig. 3A

Fig. 3B

Fig. 3C

Fig. 4A

shows a view of a lift cage with a lift door drive device for a laterally closing

single-leaf door, with entraining runners which are not spread,

shows the view of a lift cage according to Fig. 1A, with entraining runners

which are spread,

shows a view of a lift cage with a lift door drive device for a centrally closing

multi-leaf door, with entraining runners which are not spread,

shows the view according to Fig. 2A, but with entraining runners which are

spread,

shows a detail view of the coupling mechanism of the door drive device with
the entraining runner blocking device according to the invention, in

unblocked setting,

shows a detail view of the coupling mechanism according to Fig. 3A with

the entraining runner blocking device according to the invention, in blocked

setting,

shows a detail view of the coupling mechanism of a door drive device for a

centrally closing multi-leaf door, with a horizontally displaceable doubie

catch abutment,

shows a lift door drive device with the entraining runner blocking device
according to the invention and with a door leaf restraining device in

restraining setting and
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Fig. 4B shows the lift door drive device according to Fig. 4A with the door leaf

restraining device in release setting.

Figs. 1A and 1B schematically show a lift door drive device 2, which is mounted at a lift
cage 1, for a laterally closing single-leaf door. A lift cage 1 with a door opening 4, which is
closable by a cage door leaf 5, can be seen. The lift door drive device 2 is installed on a
door support 3 fastened to the lift cage 1. The door leaf 5 is fastened to a suspension
carriage 7 which is laterally displaceable along a guide rail 6, fixed to the door support and
which is moved between a door leaf opening setting and a door leaf closed setting by a
drive unit 8 via a linearly acting, circulating drive means 9. An electric motor, which drives
a drive pulley 11 of the linearly acting drive means 9 at regulated or unregulated rotational
speed by way of a transmission 10, can serve as drive unit 8. The linearly acting drive

means 9 can be a cogged belt, a flat belt, a V-belt or also a roller chain.

A base plate 13, on which a coupling mechanism 14 for transmitting the movement of the
cage door leaf to a shaft door leaf (not visible) associated therewith is installed, is fastened
to the suspension carriage 7. The coupling mechanism 14 comprises two entraining
runners 15 oriented to be parallel to the direction of travel of the lift cage and mounted on
two adjusting elements 17.1, 17.2, which are each pivotable about a respective pivot axie
16 and are adjustable, by pivotation of these adjusting elements, in their mutual spacing,

l.e. can adopt an unspread or a spread setting.

Two coupling elements 18 - here in the form of coupling rollers - are present each time at
the shaft door leaves of all storey doors and protrude so far into the shaft space near the
entraining runners 15 that these in spread state can transmit laterally (horizontally)
directed forces and movements to the coupling elements 18 and the corresponding shaft
door leaf insofar as the lift cage 1 is disposed in the region of a storey level. The shaft
door leaves associated with the illustrated cage door leaves 5 are, for reasons of clarity,
not visible in all figures which are present and the coupling elements 18 mounted at the
shaft door leaves are therefore illustrated only by means of so-termed phantom lines.

Pivotation of the adjusting elements 17.1, 17.2 and thus adjusting of the spacing between
the entraining runners 15 similarly takes place by the drive unit 8 via the linearly acting
drive means 9. The operating principle of the adjustment of spacing (spreading) is

explained in connection with Fig. 3A.
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Fig. 1A shows the setting of the coupling mechanism 14 during travel of the lift cage 1, i.e.
with closed cage and shaft door leaves. In this situation the entraining runners 15 adopt
their unspread setting in which they can move through in vertical direction between the
coupling elements 18 mounted adjacent to one another at the shaft door leaves.

Fig. 1B shows the situation in which the lift cage 1 is disposed at the level of a storey
opposite a shaft door and the entraining runners 15 have been spread, so that these come
into contact with the two coupling elements 18 at the shaft door leaf and in co-operation
with these coupling elements 18 form a play-free coupling between the cage door leaf §
and the associated shaft door leaf. In the illustrated situation the drive unit 8 has already
partly opened the cage door leaf 5 and, with this, also the associated shaft door leaf.
Unlocking of the shaft door leaf, which is not further described here, usually takes place at
the beginning of the door opening process by the action of the entraining runners 15 on at
least one of the coupling elements 18.

Figs. 2A and 2B schematically show a lift door drive device 2 of the above-described kind
with two coupling mechanisms 14 for centrally closing multi-leaf doors. The centre-
symmetrical movement of the two cage door leaves 5.1, 5.2 - and thus also the two shaft
door leaves - is achieved in that the righthand cage door leaf 5.1 i1s connected with the
lower run 9.1, and the lefthand cage door leaf 5.2 with the upper run 9.2, of the linearly
acting drive means, which is moved by the drive unit 8 in opening or closing direction as
required. Adjustment of the spacing between the entraining runners similarly takes place
at the righthand and at the lefthand cage door leaf by the drive unit 8 by way of the
corresponding runs of the drive means 9. The principle of operation of the spacing
adjustment is explained in connection with Figs. 3A and 3C.

Figs. 3A and 3B show a detailed view of the afore-described coupling mechanism 14. On
the basis of Figs. 3A and 3B it is explained in the following how the spacing between the
entraining runners 15 is adjusted and how the exact position thereof is fixed in play-free
manner during the door opening and door closing process.

As already mentioned, a base plate 13, on which the coupling mechanism 14 for
transmitting the movement of the cage door leaf to the shaft door leaf (not visible)
associated therewith is mounted, is fastened on the suspension carriage 7 carrying the
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cage door leaf 5 and guided at the guide rail 6. The coupling mechanism 14 essentially

comprises the following components:

- two entraining runners 15,

- two double-armed adjusting elements 17.1, 17.2, which are each fixed at a
respective pivot axle 16 mounted on the base plate 13 and each guide a respective
entraining runner 15 at two respective pivot points 19,

- a spreader spring 20 which has the effect that the entraining runners tend to adopt
their setting spread from one another,

- a pivot and blocking plate 22 which is fastened on the upper pivot axle 16 and at
which the lower run 9.1 of the drive means 9 engages at the connecting point 24,

- a catch 25 which is pivotably mounted on the base plate 13 and which can be
brought into engagement with the pivot and blocking plate 22 by a catch spring 26,

- a catch abutment 27 fixedly connected with the door support 3 and not moving with
the door leaf 5.

The coupling mechanism 14 functions as follows: before the start of a door leaf opening
process, i.e. in the case of closed cage and shaft doors, the lower run 9.1 of the linearly
acting drive means 9 exerts, by way of the connecting point 24, a closing force, which is
directed to the left, on the pivot and blocking plate 22, which has the effect that the
adjusting element 17.1 seated on the same pivot axle 16 adopts a setting in which the
entraining runners 15 are spaced from one another as little as possible (unspread setting)
and have a sufficient spacing from the coupling elements 18 at the shaft door leaf. The
said closing force is here opposed by abutments (not shown) of which one defines the
unspread position of the entraining runners 15 and a second limits the closing movement
of the entire coupling mechanism 14 with the cage door leaf 5. A catch abutment 27 which
is fixed on the door support 3 and against which the coupling mechanism 14 with the catch
25 has moved in the course of the last travel section of the door leaf closing movement,
keeps the catch out of engagement with the pivot and blocking plate.

At the start of the door leaf opening process the lower run 9.1 of the drive means 9 moves
to the right so that the pivot and blocking plate 22 begins to rotate together with the
adjusting elements 17.1, 17.2 in counter-clockwise sense and the entraining runners are

spread apart. The drive force for this spreading process is supplied at least partly by the
mentioned spreading spring, so that in this movement phase no significant traction force is

exerted by the drive means 9 on the coupling mechanism 14 and the displaceable cage
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door leaf 5 connected therewith. As soon as the entraining runners 15 have attained their
fully spread setting, the spreading movement is stopped by an abutment, which is not
illustrated here and which acts on the entraining runners. The pivot movement of the pivot
and blocking plate 22 is prevented from further pivotation and, in particular, in a setting in
which a groove 28, which is present at its periphery, is disposed opposite a detent lug 29,
which is formed to be complimentary therewith, of the catch 25. Since the pivot and
blocking plate 22 can now no longer be further deflected, the drive force of the drive
means 9 acts on the entire coupling mechanism 14 and thus also on the cage door leaf 5,
whereby the door leaf opening movement to the right is initiated. In the course of the first
travel section, which measures less than 6 millimetres, of the door leaf opening movement
the catch 25 moves away from the catch abutment 27 so that the catch detents by its
catch lug 29 due to the force of the catch spring 26 in the groove 28 of the pivot and
blocking plate 22 and blocks this precisely and in play-free manner in the correct spread
setting of the entraining runners, in which the latter are led up to the coupling elements 18.
This state is illustrated in Fig. 3B. Freedom of play between the detent lug 29 and the
groove 29 can preferably be achieved in that these slightly interengage in wedge manner.

In the case of the door leaf closing process the lower run 9.1, which is coupled with the
pivot and blocking plate 22 by way of the connecting point 24, of the drive means 9 moves
to the left. As shown in Fig. 3B, the pivot and blocking plate and with it the adjusting
elements 17.1, 17.2 are blocked by the catch 25 in play-free manner in the setting in which
the entraining runners 15 adopt their setting spaced from one another. The drive force
therefore acts on the entire coupling mechanism 14 and the cage door leaf 5§ and moves
this in closing direction (arrow 31). Less than 6 millimetres before the cage door leaf 5 has
reached its closed setting, the catch 25 impinges on the adjustable catch abutment 27
fixedly connected with the stationary door support 3, whereby the catch abutment in the
course of this last travel section of the cage door leaf closing movement moves the catch
lug 29 of the catch 25 out of the groove 28 of the pivot and blocking plate 22 and unblocks
the latter. The direction in which the catch abutment 27 in that case acts on the catch 25
substantially corresponds with the direction in which the catch lug 29 has to move out of
the groove 28. Through appropriate selection of the spacing between the fulcrum of the
catch and the point of action of the catch abutment it is possible to influence how large the
said last travel section of the cage door leaf has to be in order to produce unblocking of the
pivot and blocking plate 22. The pivot and blocking plate is now pivoted by the lower run
9.1 of the drive means 9 in clockwise sense until the adjusting elements 17.1, 17.2
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connected therewith have reached the setting in which the entraining runners 15 adopt
their position, which is defined by an abutment (not illustrated) and with smallest possible
mutual spacing, in which they are spaced from the coupling elements 18. Thus the
starting position shown in Fig. 3A in which the cage door leaf 5 as also the shaft door leaf
are closed and the lift cage ready for travel is again achieved.

Fig. 3C shows a lift door drive device 2 according to the invention for centrally closing
multi-leaf doors with two coupling mechanisms 14.1, 14.2. The construction and mode of
function of the two coupling mechanisms 14.1, 14.2 each associated with a respective one
of the cage door leaves 15.1, 15.2 are identical with the construction and mode of function
of the afore-described coupling mechanism 14 for single-leaf doors. The movement of the
first cage door leaf 5.1 as well as the actuation of the spreading process of the entraining
runners 15.1 mounted thereat in that case takes place by the lower run 9.1 of the drive
means 9, and the movement of the second cage door leaf 5.2 as well as the actuation of
the spreading process of the entraining runner 15.2 associated therewith takes place by
the upper run 9.2 of the linearly acting drive means 9. A centre-symmetrical movement of
the first and second cage and shaft door leaves is thereby achieved. In lift operation the
problem can arise that lateral deviations of the cage door centre from the respective shaft
door centre (displacements) arise. In the case of centrally closing multi-leaf doors such a
situation has the consequence that on closing of the cage and shaft door leaves
symmetrically with respect to the cage door centre a first shaft door leaf reaches a shaft
door central abutment (not visible in Fig. 3C), which defines the closed setting of the shaft
door leaf and which is for the moment laterally displaced relative to the cage door centre,
before the catch 25.1 of the first cage door leaf 5.1 coupled with this shaft door leaf is
brought by the associated catch abutment out of its engagement with the pivot and
blocking plate. In this case spreading of the entraining runner 15.1 at this cage door leaf

cannot be cancelled, which leads to an operational disturbance.

As illustrated in Fig. 3C, this problem in the case of centrally closing multi-leaf doors is
solved in that instead of catch abutments fixedly connected with the door support 3 there is
used a double catch abutment 34 which comprises two abutment members 37 which are
laterally freely displaceable about their centre setting and are adjustable in their mutual
spacing. These abutment members are disposed each time at an end of an abutment rod
36 which is guided in a guide element 35, which is mounted at the door support 3, to be
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horizontally displaceable. A spring centring 38 ensures that in the unloaded state the
double catch abutment 34 is automatically centred in a middle setting.

In the case of the afore-described problem with |lateral deviations of the cage door centre
from the shaft door centre the cage door leaf 5.2 corresponding with the second shaft door
leaf not yet bearing against the shaft door central abutment is, for example as a
consequence of resilient deformation of several elements participating in the closing
process, pulled by the drive force a few millimetres closer to the theoretical centre of the
cage door leaf than the two first door leaves blocked by the eccentric shaft door centrai
abutment. In that case the catch 25.2 of the second cage leaf 5.2 is pushed by the
displaceable double catch abutment 34 up to a rearward limiting abutment 39.2 and
brought out of engagement with the associated pivot and blocking plate 22.2. Since the
second cage door leaf 5.2 is drawn a few millimetres closer to the centre of the cage door
leaf than the first, the abutment members 37.2, 37.1 of the displaceable double catch
abutment 34 are displaced by the catch 25.2, which bears against the limiting abutment
39.2 thereof, of the second cage door leaf 5.2 so far in the direction of the gap 25.1 of the
first cage door leaf 5.1 that this too is moved out of engagement with the associated pivot
and blocking plate 22.1 so that the spreading of the two entraining runner pairs can be

cancelled at the door closing process correctly concluded.

Figs. 4A and 4B show a variant of the lift door drive device 2 according to the invention, in
which the afore-described coupling mechanism 14 additionally has a restraining device 40
which ensures that at the beginning of the door leaf opening process the opening
movement of the door leaf can begin only when the adjusting elements 17.1, 17.2 are
pivoted, before the start of the door leaf opening movement, by the linearly acting drive
means 9 into the setting in which the entraining runners are led up to the coupling
elements 18 present at the shaft door leaves. The restraining device 40 essentially
comprises the following components
- a double-armed restraining catch 41, which is pivotably mounted on the base plate
13 and of which at least the driven arm 41.1 is arranged in the plane of the pivot
and blocking plate 22,
- a restraining catch abutment 42 fixed on the door support 3 fixedly connected with

the lift cage 1,
- a compression spring 43 biasing the restraining catch 41 towards the restraining

catch abutment 42,
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- the afore-described pivot and blocking plate 22 which is driven by the linearly
acting drive means 9 and in which for the purpose of actuation of the restraining
catch 41 a part of its periphery is constructed as a cam disc.

The manner of operation of the restraining device is readily recognisable from Figs. 4A
and 4B. Fig. 4A shows the coupling mechanism 14 in its starting position in which the
drive unit by way of the linearly acting drive means 9 keeps the adjusting elements 17.1,
17.2 fixed in a setting in which the entraining runners 15 are spaced from the coupling
elements 18 (coupling rollers) present at the shaft door leaf. At the start of a door leaf
opening process a force directed to the right is, as described in the foregoing, exerted by
the drive means 9 via the connecting point 24 on the pivot and blocking plate 22, whereby
the adjusting elements 17.1, 17.2 are so pivoted in counter-clockwise sense that the
entraining runners 15 are spread to maximum mutual spacing and are led up to the said
coupling elements 18. Only after spreading of the entraining runners has produced a play-
free coupling between the cage door leaf 5 and the corresponding shaft door leaf and
unlocking of the shaft door leaf has been effected shall the force, which is transmitted by
way of the drive means 9 to the coupling mechanism 14, set the actual opening movement
of the cage door leaf 5 and the shaft door leaf in motion. In order to ensure this sequence,
i.e. in order to release the opening movement of the cage door leaf 5 only when the
spreading of the entraining runners is almost complete, the lug 41.2 of the restraining
catch 41 is in engagement with the restraining catch abutment 42 up to this point in time
and blocks the base plate 13 and thus the cage door leaf 5 relative to the door support 3.
Only shortly before the end of the pivot movement of the adjusting elements 17.1, 17.2 is
the driven arm 4.1 of the restraining catch 41 so pivoted by a diametral offset (cam) 45,
which is present at the periphery of the pivot and blocking disc 32, that the nose 41.2 of
the restraining catch 41 is moved out of its engagement with the restraining catch
abutment 42. This situation is illustrated in Fig. 4B. During the entire opening and closing
process the restraining catch - positioned by the periphery diameter becoming larger after
the diametral offset 45 on the driven arm 41.1 - remains in the unlatched setting. As soon
as the cage door leaf 5 and with it the corresponding shaft door leaf have again reached
their closed setting, the pivot and blocking plate 22 is pivoted back by the drive means 9 in
clockwise sense, whereby the adjusting elements 17.1, 17.2 move the entraining runners
15 back into their setting spaced from the coupling elements 18. Shortly after the start of
the return pivot movement the driven arm 41.1 of the restraining catch 41 passes from the
peripheral region of the pivot and blocking plate 22 with the larger diameter over the
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diametral offset 45 to the peripheral region with the smaller diameter, so that the lug 41.2
of the restraining catch 41 is moved by the compression spring 43 back into engagement

with the restraining catch abutment 42.
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Patent Claims

1. Lift door drive device (2) for opening and closing at least one cage door leaf (5) and

a corresponding shaft door leaf, comprising:

- a coupling mechanism (14), which is mounted at the cage door leaf (5) of a lift cage
(1), for transmitting the movement of the cage door leaf (5) to the shaft door leaf,
wherein the coupling mechanism (14) comprises two entraining runners (15), which
are oriented parallel to the travel direction of the lift cage (1) and mounted on two
adjusting elements (17.1, 17.2) - which are each pivotable about a respective pivot
axis (16) - and thereby adjustable in their mutual spacing and which act on at least
one coupling element (18) arranged at the shaft door leaf, and

- a drive unit (8) which transmits closing and opening movements to the cage door
leaf by way of a linearly acting drive means (9), wherein the drive means (9) so
engages at the cage door leaf by way of a component of the coupling mechanism
(14) that the entraining runners (15) are led up to the coupling element (18) before
the start of the door leaf opening movement and are moved back to a setting
spaced from the coupling element (18) after the end of the door leaf closing
movement,

characterised in that a first adjusting element (17.1) or a blocking element (22) connected

therewith has a recess (28), which is radially spaced from the pivot axis (16) of this

adjusting element (17.1), or a projection, with which a shaped portion (29), which is
complementary therewith, of a catch (25) co-operates in order to temporarily block a pivot
movement of the adjusting elements (17.1, 17.2) in both pivot directions.

2. Lift door drive device (2) according to claim 1, characterised in that the recess (28)
or the projection at the first adjusting element (17.1) or at a blocking element (22)
connected therewith as well as the shaped portion (29), which is complementary therewith,
at the catch (25) are so arranged that they come into precise mutual engagement and
produce a blocking of the pivot movement of the adjusting elements (17.1, 17.2) effective
in both directions when the linearly acting drive means (9) has before the start of a door
leaf opening movement brought the entraining runners (15) to a mutual spacing in which
they are led up to the at least one coupling element (18).

3. Lift door drive device (2) according to one of claims 1 and 2, characterised in that it
comprises a catch abutment (27), which is fixedly connected with the lift cage (1) and on
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which the catch (25) impinges at the start of a last travel section of the door leaf closing
movement, whereby during covering of this last travel section the blocking of the pivot
movement of the adjusting elements (17.1, 17.2) by the catch (25) is cancelled anad
wherein catch (25) and catch abutment (27) are so shaped and arranged that the
abutment force acting on the catch (25) acts approximately in the same direction in which
the complementary shaped portion (29) at the catch goes away from the recess (28) or
from the projection at the first adjusting element (17.1).

4 Lift door drive device (2) according to claim 3, characterised in that the first
adjusting element (17.1) or the blocking element (22), which is connected therewith, the
catch and the catch abutment are shaped and arranged that the length of the said last
travel section of the door leaf closing movement required for cancelling the blocking of the
pivot movement of the adjusting elements (17.1, 17.2) by the catch (25) is less than 6

millimetres.

S. Lift door drive device (2) according to one of claims 3 and 4, characterised in that
the catch (25) is a lever pivotably mounted on a component connected with the cage door
leaf (5) and that the point of impinging of the catch abutment (27) on the catch is so
selected that the complementary shaped portion at the catch, which is disposed In
engagement with the recess (28) or the projection at the first adjusting element (17.1) or at
the blocking element (22) connected therewith, moves in the course of the said last travel
section of the door leaf closing movement away from its engagement position by a travel
which is greater than the said last travel section.

6. Lift door drive device (2) according to claim 5, characterised in that the point of
impingement of the catch abutment at the catch is so selected that the shaped portion at
the catch, which can be brought into engagement with the complementary shaped portion
connected with adjusting element, moves in the course of the said last travel section away
from its engagement position by two to three times the last travel section.

7. Lift door drive device (2) according to one of the preceding claims, characterised in
that in the case of cage and shaft doors each with at least two centrally closing door
leaves and two coupling mechanisms (14.1, 14.2) each mounted at a respective one of the
cage door leaves (5.1, 5.2) a catch abutment (34), which is arranged between the two
catches (25.1, 25.2) of the two coupling mechanisms (14.1, 14.2) and is displaceable in
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movement direction of the two door leaves, is present and moves by a respective one of
its two ends a respective one of the two catches (25.1, 25.2) away from its engagement
position with the corresponding first adjusting elements (17.1.1, 17.1.2) or blocking
elements (22.1, 22.2).

8. Lift door drive device (2) according to one of the preceding claims, characterised in
that it comprises a restraining device (40) which on initiation of a door leaf opening
movement enables displacement of the closed cage door leaf (6) only when the adjusting
elements (17.1, 17.2) before the start of the door leaf opening movement are pivoted by
the linearly acting drive means (9) into the setting in which the entraining runners (15) are
led up to the at least one coupling element (18).

9. Lift door drive device (2) according to claim 8, characterised in that the restraining
device (40) comprises a pivotable restraining catch (41) which locks the cage door leaf (5)
in its closed setting relative to the lift cage (1) and which is so coupled with the adjusting
elements (17.1, 17.2) that the locking s cancelled when the adjusting elements (17.1,
17.2) before the start of the door leaf opening movement are pivoted by the linearly acting
drive means (9) into the setting in which the entraining runners (15) are led up to the at
least one coupling element (18).

10. Lift door drive device (2) according to claim 9, characterised in that the coupling
between the adjusting elements (17.1, 17.2) and the restraining catch (41) consists in that
there is present at the first adjusting element (17.1) or at a blocking element (22) fixedly
connected therewith a cam or diametral offset (45) which moves the restraining catch (41)
into its unlocked setting when the adjusting elements (17.1, 17.2) before the start of the
door leaf opening movement are pivoted by the linearly acting drive means (9) into the
setting in which the entraining runners (15) are led up to the at least one coupling element

(18).
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