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(54) ELEVATOR SYSTEM AND A METHOD FOR OPERATING AN ELEVATOR SYSTEM

(57) The invention relates to a solution for operating
an elevator system. In order to simplify maintenance work
of an elevator car, a landing door assembly (9) separating
an elevator shaft from a landing (7) is removed to reveal
a large shaft opening (8). An elevator car (3) located in

the elevator shaft at the landing (7) is released from a
frame (6) which is provided with a drive unit (4) moving
the frame (6) and the elevator car (3) in the elevator shaft.
The released elevator car (3) is moved out of the elevator
shaft to the landing (7) via the large shaft opening (8).
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] This invention relates to an elevator system and
more precisely to service and maintenance of an elevator
system. In the following the invention will be mainly de-
scribed by referring to a multicar elevator system. How-
ever, it needs to be observed, that this is only by way of
example, and that the present invention in praxis can be
implemented also in connection with other types of ele-
vator systems.

DESCRIPTION OF PRIOR ART

[0002] A previously known solution to facilitate main-
tenance work for an elevator car is to drive the elevator
car to a dedicated service area in the elevator shaft. This
location has been prepared to make it possible to access
the devices that need maintenance.
[0003] A drawback with the above-mentioned solution
is that reserving a dedicated space in the elevator shaft
for maintenance work requires additional space from the
building, which is not easy to realize in a cost-efficient
way.
[0004] An alternative solution is to carry out mainte-
nance work by providing the maintenance personnel with
a route via which they can access the roof of the elevator
car. In this way service personal standing on top of the
elevator can carry out maintenance work. A drawback
with such a solution is, however, that with this solution it
is difficult to access all parts that need maintenance.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to solve the
above-mentioned problems. This object is achieved with
an elevator system according to independent claim 1 and
a method according to independent claim 12.
[0006] A large shaft opening at a landing in the elevator
shaft makes it possible to release and remove the ele-
vator car to the landing for maintenance work without a
need to reserve any additional dedicated space from the
building for maintenance purpose.
[0007] Preferred embodiments of the invention are dis-
closed in the dependent claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] In the following the present invention will be de-
scribed in closer detail by way of example and with ref-
erence to the attached drawings, in which

Figures 1 to 4 illustrate a first embodiment of an el-
evator system and a method for operating an eleva-
tor system,

Figure 5 illustrates a second embodiment of an ele-
vator system and a method for operating an elevator
system, and
Figure 6 illustrates a third embodiment of an elevator
system and a method for operating an elevator sys-
tem.

DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0009] Figures 1 to 4 illustrate a first embodiment of an
elevator system and a method for operating an elevator
system 1. Figure 1 illustrates a front view of a cross-
section of an elevator shaft 2, Figure 2 is a top view of
an elevator car along line II - II in Figure 1, Figure 3 is a
side view of an elevator car along line III - III in Figure 2,
and Figure 4 is a similar side view of an elevator car as
in Figure 3, but with the elevator car removed from the
elevator shaft.
[0010] In the illustrated example, a frame 6 with a drive
unit 4 is provided to the elevator shaft 2. The elevator car
3 is connected to the frame 6, such that the drive unit 4
of the frame moves the elevator car 3 in the elevator shaft.
[0011] The frame 6 is engaged to a rail 5 attached to
a wall in the elevator shaft such that interaction between
the rail 5 and the drive unit 4 moves the frame with the
elevator car in the shaft. By way of example, two rails 5
are illustrated in Figure 1 though the number of rails may
vary depending on the implementation.
[0012] The drive unit may include a propulsion motor
a power converter and a battery, for instance, in other
words all devices needed to move the elevator car in the
elevator shaft. Alternatively, the power converter and the
battery may be provided stationary in the shaft. The pro-
pulsion motor may be a linear motor having a mover co-
acting with a stator beam at the rail 5, for instance. At
least one of the stator beam and the mover may be pro-
vided with windings. Alternatively, in other implementa-
tions the drive unit may be provided with drive wheels
engaging the rail by friction or teeth, for instance, to pro-
vide the interaction for moving the frame and elevator
car in the elevator shaft.
[0013] In order to facilitate efficient maintenance of the
elevator car, the connection between the elevator car 3
and the frame 6 may be released such that the elevator
car can be removed from the elevator shaft to a landing
7 at a floor in a building, which also is used to load or
unload passengers or cargo to/from the elevator car 3
via the elevator car door 14 and the landing door 9. Tough
in some implementations it may be sufficient that such
removal can be done at one specific landing only, it may
be advantageous to provide the elevator system 1 with
as many landings as possible which facilitate removal of
the elevator car. In that way, in case a malfunction occurs
in the elevator car due to which it remains stuck in the
elevator shaft, the distance that the elevator car needs
to be moved in the elevator shaft 2 before it can be re-
moved to a landing is minimized. In the example of Fig-
ures 1 to 4 it is assumed that the elevator shaft has three
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landings 7 at which the elevator car can be removed.
[0014] A landing 7 where the elevator car 3 can be
removed is provided with a large shaft opening 8. Such
a large shaft opening 8 has larger dimensions than the
elevator car 3 to allow removal of the elevator car via this
large shaft opening 8. An advantageous solution is to
dimension the large shaft opening 8 to have a width W
corresponding to the width of the elevator shaft 2, as
illustrated in Figure 1, and to have a height H correspond-
ing to the height of the landing 7 (distance from floor to
roof at the floor in the building where the landing is locat-
ed), as illustrated in Figure 3. In praxis, with such a di-
mensioning no intermediate wall exists between the in-
terior of the elevator shaft 2 and the space where the
landing 7 is located. This is also advantageous, as it fa-
cilitates saving of concrete, for instance, which would be
needed to build such an intermediate wall. Consequently,
the elevator car in the elevator shaft is enclosed by ele-
vator shaft walls from three sides, while the large opening
8 is located at the position where no elevator shaft wall
is provided, as illustrated in Figure 2.
[0015] In the illustrated example it is assumed that the
landing door assembly 9, which during use of the elevator
system is attached to cover the shaft opening 8 as shown
in Figures 2 and 3, is removed and moved away to an
other location when the elevator car 3 is removed. This
is illustrated in Figure 4, where the landing door assembly
9, which may include one or more door panels, side pan-
els, a top panel and a lower frame part, for instance, is
arranged to rest against a back wall at the landing 7.
Preferably, the door assembly 9 is designed for quick
removal to simplify maintenance work. Landing door as-
sembly may contain a landing door safety contact, which
may be connected to elevator safety chain by using an
easily detachable socket or sockets. Therefore, the safe-
ty contact is operable to indicate to the elevator safety
chain whether the removable landing door assembly is
installed in its place or not. When the removable landing
door assembly is not installed, safety chain remains
open, preventing elevator service. The landing door as-
sembly may comprise also other detachable electrical
circuits, such as a call input circuit.
[0016] At this stage the elevator car 3 is released from
the frame 6. This may be done my loosening mechanical
fasteners 11, such as bolts, and electrical connections
10 from an inside of the elevator car 3, as illustrated in
Figure 3. The electrical connections 10 which ensure
electric connection between the elevator system 1 and
the control panel, elevator safety chain, signaling lights
and the light sources in the elevator car 3, for instance,
are preferably provided by using an easily detachable
socket or sockets.
[0017] Figure 4 illustrates the situation with the elevator
car 3 already removed and supported by the landing 7.
To simplify the removal, the landing or elevator car may
be provided with a suitable support device 12. In the il-
lustrated example it is assumed that the support device
12 includes rails along which the elevator car may slide

on the landing. These rails may be temporary, which
means that they can be removed from the landing 7 when
not needed. In some implementations the rails may ex-
tend into the elevator shaft during removal, to support
the elevator in the elevator shaft before it is released from
the frame. Alternatively or in addition, it is possible that
rolls or wheels are used as the support device. After main-
tenance is completed, elevator car may be returned to
the frame 6 by using the same support device 12.
[0018] As illustrated in Figure 4, once the elevator car
is removed, the frame 6 is revealed. In this example the
frame is a generally L shaped part made of steel for in-
stance. This makes it possible for maintenance person-
nel to access all sides of the elevator car 3 via the landing,
and also the drive unit 4 and all other parts of the frame
and rail, as well as other parts in immediate vicinity in the
elevator shaft, via the lower part of the frame, for instance.
Naturally, it is possible to use a frame which is differently
shaped than the frame 6 illustrated by way of example.
One possibility is to use a sling, which may surround the
elevator car, for instance. Also the location where the
connection between the frame and the elevator car is
provided may vary. In some implementations the frame
can be mainly located above the elevator car, and the
connection between the frame and the elevator car is
implemented via the roof of the elevator car as illustrated
in Figure 6, for instance.
[0019] Figure 5 illustrates a second embodiment of an
elevator system and a method for operating an elevator
system. The elevator system of Figure 5 is very similar
to the one explained in connection with Figures 1 - 4.
Therefore, in the following explanation the embodiment
of Figure 5 is mainly explained by pointing out the differ-
ences between these embodiments.
[0020] The elevator system 1’ of Figure 5 is a multicar
elevator system where a plurality of elevator cars 3 of
the same type as in Figures 1-4 are operated simultane-
ously. Each elevator car 3 is releasably connected to a
respective frame 6 and can be removed via a landing
opening provided at a plurality of landings 7, in a similar
way as has been explained in connection with Figures 1
- 4. For simplicity, the rails along which the frames move
by the drive units are not shown, though they may be
similarly implemented as in the embodiment of Figures
1 - 4.
[0021] In addition to the elevator shaft 2, illustrated in
Figures 1 - 4, the embodiment of Figure 5 is provided
with a second elevator shaft 2’, which is parallel with drive
shaft 2. In the upper and lower part of the elevator shafts
2, 2’, these two elevator shafts are connected by two
transfer stations 13’.
[0022] The transfer stations 13’ are provided with ad-
ditional rails or other suitable devices in order to facilitate
that each elevator car 3 with the corresponding frame 6
may be transferred horizontally between the two elevator
shafts 2, 2’. This makes it possible to provide a circulating
motion where elevator cars 3 move upwards with one of
the shafts 3 and downwards with the other one of the
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shafts 2’ while transporting passengers or cargo, as il-
lustrated with arrows in Figure 5.
[0023] In such a multicar elevator system 1’ it is ad-
vantageous to have the possibility of removing an eleva-
tor car 3 to a nearby landing 7 as has previously been
explained, because this simplifies and speeds up main-
tenance work of a single elevator car 3, and also makes
it possible to minimize the time that the entire elevator
system 1’ is out of use due to such maintenance work.
[0024] Figures 1 to 5 show a rucksack-type elevator
having guide rails or stator beams at the same side of
the car. However, the present invention is suitable also
for elevators having guide rails or stator beams at differ-
ent sides of the car, such as at opposite sides of the car.
Such an embodiment is illustrated in Figure 6. The em-
bodiment of Figure 6 is very similar to the one explained
previously in connection with Figures 1 to 4. Therefore,
in the following the embodiment of Figure 6 is illustrated
mainly by pointing out the differences between these em-
bodiments.
[0025] In the elevator system 1" of Figure 6, the ele-
vator car 3" moves in an elevator shaft 2 where the rails
5 are arranged to the side walls of the elevator shaft 2,
on opposite sides of the elevator car 3". Gliding parts 15"
which preferably glide along the rails 5 by means of
wheels, are arranged on opposite sides of the elevator
car 3". The drive unit 4" is stationary in the elevator shaft
2 and moves the elevator car 3" and a counterweight 16’"
by means of a rope 17"’.
[0026] Mechanical fasteners 11" for releasing the ele-
vator car 3" may be located in connection with a frame
6" connecting the elevator car 3" roof to the rope 17", and
at the side walls of the elevator car 3". Also the electrical
connections 10" may be implemented via the roof or side
walls, or via both the roof and side walls, as illustrated
by example.
[0027] It is to be understood that the above description
and the accompanying figures are only intended to illus-
trate the present invention. It will be obvious to a person
skilled in the art that the invention can be varied and
modified without departing from the scope of the inven-
tion.

Claims

1. An elevator system (1, 1’, 1") comprising:

an elevator car (3, 3"),
a drive unit (4, 4") moving the elevator car (3,
3") in an elevator shaft (2, 2’) between landings
at different levels, characterized in that
the elevator system (1, 1’, 1") comprises a land-
ing (7) provided with a large shaft opening (8)
into the elevator shaft (2, 2’,) with larger dimen-
sions than the elevator car (3, 3") to allow re-
moval of the elevator car (3, 3") via said large
shaft opening to the landing (7).

2. The elevator system according to claim 1, wherein
each landing (7) is provided with a large shaft open-
ing (8) into the elevator shaft (2, 2’) with larger di-
mensions than the elevator car (3, 3") to allow re-
moval of the elevator car via said large shaft opening
(8).

3. The elevator system according to claim 1 or 2, where-
in the large shaft opening (8) is provided with a re-
movable landing door assembly (9) covering the
large shaft opening (8) during operation of the ele-
vator system (1, 1’, 1").

4. The elevator system according to one of claims 1 to
3, wherein the large shaft opening (8) has a width
(W) corresponding to the width of the elevator shaft
(2, 2’) and a height (H) corresponding to the height
of the landing (7).

5. The elevator system according to one of claims 1 to
4, wherein the landing (7) or elevator car (3, 3") is
provided with a support device (12) carrying the el-
evator car (3, 3") removed via the large shaft opening
(8) to the landing (7).

6. The elevator system according to one of claims 1 to
5, wherein
the elevator system comprises a frame (6) provided
in the elevator shaft (2, 2’),
the drive unit (4) is provided to the frame (6), and
the elevator car (3, 3’) is releasably connected to the
frame (6) to move with the frame (6) in the elevator
shaft (2, 2’).

7. The elevator system according to one of claims 1
to5, wherein
the elevator system comprises a frame (6, 6") re-
leasably connected to the elevator car (3, 3")
the drive unit moves the elevator car (3, 3") in the
shaft via the frame (6, 6"), and
the connection (10, 11; 10", 11") between the eleva-
tor car (3, 3") and the frame (6, 6") is releasable from
an inside of the elevator car (3, 3").

8. The elevator system according to one of claims 6,
wherein
the elevator shaft (2, 2’) is provided with a rail (5)
along a wall of the elevator shaft, and
the drive unit (4) is connected to the rail (5) to move
the frame (6) with the elevator car (3) in the elevator
shaft (2, 2’) along the rail by a force provided by in-
teraction between the drive unit (4) and the rail (5).

9. The elevator system according to one of claims 1 to
8, wherein the elevator system (1’) is a multicar sys-
tem wherein a plurality of elevator cars (3) are simul-
taneously operated in the same elevator shaft.
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10. The elevator system according to one of claims 1 to
9, wherein the elevator system (1’) comprises a sec-
ond elevator shaft (2’) and at least two transfer sta-
tions (13’) transferring elevator cars (3) of the system
between the elevator shafts (2, 2’) to provide a cir-
culating motion where elevator cars (3) move up-
wards with one of the shafts (2) and downwards with
the other one of the shafts (2’).

11. The elevator system according to any of the preced-
ing claims, wherein the removable landing door as-
sembly comprises a landing door safety contact pro-
vided with a detachable socket, to connect the safety
contact to an elevator safety chain.

12. A method for operating an elevator system, charac-
terized in that the method comprises:

removing a landing door assembly (9) separat-
ing an elevator shaft (2, 2’) from a landing (7) to
reveal a large shaft opening (8),
releasing an elevator car (3, 3") located in the
elevator shaft (2, 2’) at the landing (7) from a
frame (6, 6") which is moved with a drive unit (4,
4") in the elevator shaft (2, 2’), and
moving the released elevator car (3, 3") out of
the elevator shaft (2, 2’) to the landing (7) via
the large shaft opening (8).

13. The method according to claim 12, wherein the mov-
ing of the released elevator car (3, 3") is carried out
by using a support device (12) carrying the elevator
car (3, 3") on the landing (7).

14. The method according to claim 12 or 13, wherein the
moving of the release elevator car (3, 3") is carried
out by using a support device (12) including rails.

15. The method according to one of claims 12 to 13,
wherein releasing of the elevator car (3, 3") from the
frame (6, 6") is carried out from an inside of the ele-
vator car (3, 3").

16. The method according to one of claims 12 to 15,
wherein said releasing comprises releasing me-
chanical fasteners (11) and electrical connections
(10).

Amended claims in accordance with Rule 137(2)
EPC.

1. An elevator system (1, 1’, 1") comprising:

an elevator car (3, 3"),
a drive unit (4, 4") moving the elevator car (3,
3") in an elevator shaft (2, 2’) between landings
at different levels, characterized in that

the elevator system (1, 1’, 1") comprises a land-
ing (7) provided with a large shaft opening (8)
into the elevator shaft (2, 2’,) with larger dimen-
sions than the elevator car (3, 3") to allow re-
moval of the elevator car (3, 3") via said large
shaft opening to the landing (7).

2. The elevator system according to claim 1, wherein
each landing (7) is provided with a large shaft open-
ing (8) into the elevator shaft (2, 2’) with larger di-
mensions than the elevator car (3, 3") to allow re-
moval of the elevator car via said large shaft opening
(8).

3. The elevator system according to claim 1 or 2, where-
in the large shaft opening (8) is provided with a re-
movable landing door assembly (9) covering the
large shaft opening (8) during operation of the ele-
vator system (1, 1’, 1").

4. The elevator system according to one of claims 1 to
3, wherein the large shaft opening (8) has a width
(W) corresponding to the width of the elevator shaft
(2, 2’) and a height (H) corresponding to the height
of the landing (7).

5. The elevator system according to one of claims 1 to
4, wherein the landing (7) or elevator car (3, 3") is
provided with a support device (12) carrying the el-
evator car (3, 3") removed via the large shaft opening
(8) to the landing (7).

6. The elevator system according to one of claims 1 to
5, wherein

the elevator system comprises a frame (6) pro-
vided in the elevator shaft (2, 2’),
the drive unit (4) is provided to the frame (6), and
the elevator car (3, 3’) is releasably connected
to the frame (6) to move with the frame (6) in the
elevator shaft (2, 2’).

7. The elevator system according to one of claims 1
to5, wherein

the elevator system comprises a frame (6, 6")
releasably connected to the elevator car (3, 3")
the drive unit moves the elevator car (3, 3") in
the shaft via the frame (6, 6"), and
the connection (10, 11; 10", 11") between the
elevator car (3, 3") and the frame (6, 6") is re-
leasable from an inside of the elevator car (3, 3").

8. The elevator system according to claim 6, wherein

the elevator shaft (2, 2’) is provided with a rail
(5) along a wall of the elevator shaft, and
the drive unit (4) is connected to the rail (5) to
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move the frame (6) with the elevator car (3) in
the elevator shaft (2, 2’) along the rail by a force
provided by interaction between the drive unit
(4) and the rail (5).

9. The elevator system according to one of claims 1 to
8, wherein the elevator system (1’) is a multicar sys-
tem wherein a plurality of elevator cars (3) are simul-
taneously operated in the same elevator shaft.

10. The elevator system according to one of claims 1 to
9, wherein the elevator system (1’) comprises a sec-
ond elevator shaft (2’) and at least two transfer sta-
tions (13’) transferring elevator cars (3) of the system
between the elevator shafts (2, 2’) to provide a cir-
culating motion where elevator cars (3) move up-
wards with one of the shafts (2) and downwards with
the other one of the shafts (2’).

11. The elevator system according to any of the preced-
ing claims, wherein the removable landing door as-
sembly comprises a landing door safety contact pro-
vided with a detachable socket, to connect the safety
contact to an elevator safety chain.

12. A method for operating an elevator system, charac-
terized in that the method comprises:

removing a landing door assembly (9) separat-
ing an elevator shaft (2, 2’) from a landing (7) to
reveal a large shaft opening (8) with larger di-
mensions than an elevator car (3, 3"),
releasing the elevator car (3, 3") located in the
elevator shaft (2, 2’) at the landing (7) from a
frame (6, 6") which is moved with a drive unit (4,
4") in the elevator shaft (2, 2’), and
moving the released elevator car (3, 3") out of
the elevator shaft (2, 2’) to the landing (7) via
the large shaft opening (8).

13. The method according to claim 12, wherein the mov-
ing of the released elevator car (3, 3") is carried out
by using a support device (12) carrying the elevator
car (3, 3") on the landing (7).

14. The method according to claim 12 or 13, wherein the
moving of the release elevator car (3, 3") is carried
out by using a support device (12) including rails.

15. The method according to one of claims 12 to 13,
wherein releasing of the elevator car (3, 3") from the
frame (6, 6") is carried out from an inside of the ele-
vator car (3, 3").

16. The method according to one of claims 12 to 15,
wherein said releasing comprises releasing me-
chanical fasteners (11) and electrical connections
(10).
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