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Arrangement for evacuating persons from a lift car

The invention relates to an apparatus for evacuating persons from an elevator car, to an
elevator system comprising an apparatus of this type, and to a method for evacuating

persons from this elevator car.

Elevator systems comprise at least one elevator car, which is arranged in an elevator shaft
so as to be vertically movable, usually along guide rails, in order to convey persons or
goods between two floors. Elevator systems of this type are continuously subjected to
maintenance during operation in order to ensure the safety of the persons being conveyed
and of the elevator system. Nevertheless, it is possible for the operation of the elevator
installation to be interrupted as a result of external influences or defective components of
the elevator installation. For example, power cuts, lightning strikes, or a safety circuit of
the elevator system being interrupted may lead to the elevator car, with persons traveling
therein, becoming stuck between two floors. It is then necessary for the persons stranded

in the elevator car to be evacuated from the elevator car.

JP2005-154025A discloses an evacuation apparatus for evacuating persons when two
elevator cars are arranged so as to move beside one another in an elevator shaft in normal
operation. If a first of these two elevator cars becomes stranded in the elevator shaft, the
second elevator car is positioned next to the first elevator car. Evacuation passages in the
two elevator cars that face one another can be opened. These evacuation passages can be
connected by a walkway or evacuation walkway, it being possible for said evacuation
walkway to be fastened to the lower boundary of each evacuation passage. To evacuate
the first elevator car, the persons to be evacuated cross the evacuation walkway in order

to reach the second elevator car, which can still move.

In order to fasten the guide rails of the two elevator cars, it is common practice to arrange
horizontally extending fastening supports at regular intervals between the travel paths of
the two elevator cars. The drawback is that, when evacuating the first elevator car, a fas-
tening support of this type may prevent the persons to be evacuated from reaching the
second elevator car without any obstacles when passing over the walkway. This would be

the case if the fastening support was arranged right in front of the evacuation passage.
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The problem addressed by the invention is therefore to increase the safety of persons to

be evacuated from an elevator car.

The problem is solved by means of an apparatus for evacuating persons from an elevator
car, preferably comprising the elevator car, a tread element, which tread element defines a
lower end of an evacuation passage in the elevator car, and a walkway comprising a first
end, it being possible to attach, preferably hook, the walkway onto the tread element by
means of the first end, wherein the apparatus comprises at least one rung that can be at-
tached above the tread element, the rung being designed/used as a step, and it being pos-
sible to alternatively attach or hook the first end of the walkway onto the rung rather than

onto the tread element.

The problem is likewise solved by means of an elevator system comprising an apparatus

of this type.

The problem is likewise solved by means of a method for evacuating persons from an
elevator car comprising an apparatus of this type, wherein the first end of the walkway is

attached or hooked onto the rung.

An evacuation passage of this type is an opening in the elevator car provided for evacuat-
ing persons, and can for example be arranged in a side wall of the elevator car or in the
balustrade positioned on the car roof. During normal operation for conveying persons, the

persons to be conveyed cannot pass through an evacuation opening of this type.

The invention is based on the knowledge that an evacuation from the level of the car floor
of the elevator car to be evacuated can be made very difficult by the existing vertical po-
sition of the stuck elevator car to be evacuated in the elevator shaft. This is due to fas-
tening supports for guide rails or other elements arranged in the elevator shaft which may
be arranged right at the evacuation passage of this stuck elevator car, i.e. this car which is
substantially stationary in the vertical direction. It is however desirable for said fastening
supports or elements not to hinder this kind of evacuation such that they constitute an

obstacle for the persons to be evacuated.

To achieve this, the evacuation opening for evacuating the persons is modified such that
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the vertical height of a walkway which can be arranged on the stuck elevator car for
evacuation from the stuck elevator car can be adapted to the conditions within the eleva-
tor shaft. Accordingly, the apparatus comprises at least one rung that can be fastened in
the evacuation passage, to which rung the walkway, i.e. the evacuation walkway, can be
attached. Therefore, the walkway can be arranged on the elevator car to be evacuated or
on the evacuation passage of the elevator car at different height positions. If necessary,
the uppermost rung to which the walkway can advantageously be fastened for evacuation
under the given circumstances is a relatively large distance from the tread element. In
such a case, at least one additional rung can be arranged between the uppermost rung and
the tread element. In order to meet the relevant safety requirements, at least one handrail
may be fastened to the walkway in its longitudinal direction. A handrail of this type can

minimize the risk of persons falling into the elevator shaft when crossing the walkway.

A development of the apparatus involves a bar that is attached to the elevator car beside
the evacuation passage, it being possible to attach the at least one rung to the bar. A bar of
this type allows for fixed spacing between the at least one safety rung and the tread ele-

ment, and thus allows for increased safety when passing over the evacuation apparatus.

The apparatus may comprise a second bar, it being possible to fasten the bars either side
of an evacuation passage in the elevator car and to attach the at least one rung to the sec-
ond bar. A second bar of this type makes it possible to securely anchor every rung on

either side of the evacuation passage.

In a development of the apparatus, the bar(s) is/are arranged perpendicularly to the tread
element. This allows the apparatus to be positioned on the elevator car in a simple and

compact manner.

The bar(s) may be part of a balustrade arranged on a car roof of the elevator car. Evacua-
tion via the car roof of the elevator car to be evacuated is one option for evacuating per-
sons from the interior of the elevator car or from the elevator car to be evacuated. It is for
example possible to reach the evacuation passage by substantially vertically departing
from the interior of the elevator car onto the corresponding car roof. For example, during
maintenance work carried out by a service technician on said car roof, this evacuation

opening in the balustrade is preferably not passable.
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Alternatively, the bar(s) can be arranged either side of an evacuation passage formed as
an evacuation door. An evacuation door of this type can be directly arranged in a side
wall of the elevator car. Therefore, the persons to be evacuated can step directly onto the
walkway from the interior of the elevator car. During normal operation for conveying
persons, the persons to be conveyed cannot pass through an evacuation opening of this

type that is formed as an evacuation door.

A development of the apparatus involves a safety barrier comprising a safety contact,
which safety barrier can be arranged within the evacuation passage such that the safety
barrier obstructs the evacuation passage in its fixed position, and the safety contact is only
closed in the fixed position of the safety barrier. In order for persons to safely depart from
the elevator car to be evacuated, the evacuation passage is only opened when the safety
contact is open, i.e. when a safety circuit is open. Only when the safety circuit is closed is
it possible for the elevator car to be moved by a service technician, if necessary. Prefera-
bly, the safety circuit of this elevator car on which a removable safety barrier is arranged

can be opened by removing this safety barrier.

Advantageously, the safety barrier is in the form of a rod and can be attached above the at
least one rung. This can ensure that, irrespective of the position of the rung to which the
walkway is attached, the evacuation passage is always blocked provided that the safety

barrier closes the safety contact.

In an alternative embodiment, the safety barrier can substantially completely close the
evacuation passage in its fixed position. For example, a safety barrier of this type that
closes the evacuation passage in its fixed position can be formed by the door leaf of the
evacuation door in its closed position. In this way, the safety of the persons to be evacuat-

ed can be increased.

A development of the elevator system involves an additional elevator car, the additional
elevator car comprising an additional evacuation passage allocated to the additional ele-
vator car, it being possible to connect the evacuation passage in the elevator car and the
evacuation passage in the additional elevator car by means of the walkway. The addition-
al, i.e. second, elevator car can therefore be arranged substantially beside the elevator car

to be evacuated. Preferably, these two evacuation passages in the two elevator cars face
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one another. By passing over the walkway, the persons can leave the stuck elevator car

and enter the operational elevator car.

In a development of the elevator system, a lower end of the evacuation passage in the
additional elevator car is defined by a second tread element, wherein the walkway can be
attached, preferably hooked, onto the tread element by means of its second end, and an
additional rung can be attached above the second tread element, wherein the additional
rung is designed/used as a step, and a second end of the walkway can alternatively be
attached or hooked onto the rung rather than onto the tread element. If the additional, i.e.
second, elevator car becomes stuck in the elevator shaft, it is advantageous for it to be

possible for the persons to be evacuated by means of the first elevator car.

The invention is described in greater detail in the following with reference to the draw-

ings, in which:

Fig. 1 shows an elevator car stuck in an elevator shaft, and shows an elevator system
comprising an apparatus for evacuating persons;

Fig. 2 shows an evacuation passage that is arranged in one of the side walls of the eleva-
tor car and is formed as an evacuation door;

Fig. 3 shows an evacuation passage arranged on the car roof in the form of an integral
component of a balustrade; and

Fig. 4 shows an elevator system comprising an apparatus for evacuating persons from an

elevator car.

Fig. 1 shows an elevator car 5 of an elevator system that is stuck in an elevator shaft 2.
The elevator shaft 2 is adjacent to two floors 10.0, 10.1 arranged one immediately above
the other. Each of these floors 10.0, 10.1 has a shaft door 11.0, 11.1. During normal oper-
ation, when the elevator car 5 is not stuck, elevator passengers can enter and leave the
elevator car 5 through a car door 6 of the elevator car 5 and the shaft door 11.0, 11.1 at

which the elevator car 5 is positioned when it is stopped at a floor.

The elevator car 5, when stuck according to Fig. 1, is arranged between two floors 10.0,
10.1 arranged one immediately above the other. This means that the interior of the eleva-
tor car 5 cannot be reached through one of the shaft doors 11.0, 11.1 from one of the

floors 10.0, 10.1. In the same way, instead, the elevator car 5 could equally be arranged at
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one of the shaft doors 11.0, 11.1, whereas the car door 6 or the shaft door 11.0, 11.1 at
which shaft door 11.0, 11.1 the elevator car 5 is arranged is stuck in the closed position.
Accordingly, the persons inside the elevator car 5 cannot leave the elevator car 5 through

the car door 6 or through one of the shaft doors 11.0, 11.1.

In order for it to be possible to evacuate the passengers inside the elevator car 5, the ele-
vator car 5 comprises an evacuation passage. For example, an exit from the elevator shaft

2 can be reached via this evacuation passage of the elevator car 5.

The evacuation passage is formed as an evacuation door 20. An evacuation door 20 of
this type is arranged in one of the side walls 8 of the elevator car 5 and, for example, can
only be opened from the outside so that a service technician can safely evacuate the per-

sons from the stuck elevator car 5.

Alternatively or additionally, the elevator car 5 may comprise an evacuation passage ar-
ranged on the car roof 7 of the elevator car 5. An evacuation passage of this type arranged
on the car roof 7 can be reached through a roof hatch 30 in the car roof 7 by means of a

ladder which can be temporarily arranged in the elevator car 5, for example.

Fig. 2 shows an evacuation passage that is formed as an evacuation door 20 and is ar-
ranged in one of the side walls 8 of the elevator car 5. Fig. 3 shows parts of an apparatus
for evacuating persons, which parts are formed as integral components of a balustrade 15

arranged on the car roof 7.

Components of an apparatus for evacuating persons are arranged at the evacuation pas-
sages shown in Figs. 2 and 3. A lower end of the evacuation passage is defined by a tread
element 46 of the apparatus. The tread element 46 can be used as a first step, i.e. for en-
try, or can be used for hooking on or attaching a walkway, i.e. an evacuation walkway
(not shown in Figs. 2 and 3). The apparatus comprises at least one rung 47.0, 48.0, 49.0,
and the rung 47.0, 48.0, 49.0 can be attached above the tread element 46. An uppermost
element of the elements attached in the evacuation passage during the evacuation, includ-
ing the at least one attached rung 47.0, 48.0, 49.0 and the tread element 46, is used to
attach the walkway during an evacuation. Preferably, these elements, which are arranged

one immediately above the other, are at a vertical spacing in the range of from 20 to 30
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cm, preferably 26 cm.

In order for it to be possible to arrange said at least one rung 47.0, 48.0, 49.0 within the
evacuation passage, a bar 45 may be arranged beside the door opening. The bar 45 com-
prises a fastening region 47, 48, 49 allocated to the relevant rung 47.0, 48.0, 49.0 for at-
taching the rung(s) 47.0, 48.0, 49.0 in the evacuation passage. The bar 45, which is pref-
erably oriented perpendicularly on the tread element 46, can be attached to the side wall 8
of the elevator car 5 comprising the evacuation passage or to the balustrade 15 such that a
component of a door frame or a component of the balustrade 15 is formed by the bar 45

for the evacuation passage.

A second bar 45’ can be arranged on the other side of the evacuation passage relative to
the first bar 45 and can be formed in the same way as said first bar 45. Accordingly, the
second bar 45’ comprises a fastening region 47°, 48, 49” allocated to the relevant rung
47.0, 48.0, 49.0 for attaching the rung(s) 47.0, 48.0, 49.0, the fastening region 47°, 48°,
49’ preferably being arranged such that the rung(s) 47.0, 48.0, 49.0 are oriented horizon-

tally in the evacuation passage.

Furthermore, a safety barrier 52 may be arranged within the evacuation passage such that
the evacuation passage is obstructed despite the evacuation door or balustrade 15 being
open. The safety barrier 52 shown in Figs. 2 and 3 is in the form of a rod. The safety bar-
rier 52 providing an obstruction is attached to the at least one bar 45, 45 and/or above all
the fastening regions 47, 48, 49, 47°, 48°, 49” of the apparatus that can be allocated to the
rungs 47.0, 48.0, 49.0. The safety barrier 52 comprises a safety contact 53 which is pref-
erably closed in the position in which the safety barrier 52 obstructs the evacuation pas-
sage. Removing said safety barrier 52 causes the safety contact 53 to be activated, and
therefore the evacuation passage is opened. The safety contact 53 may for example be
integrated in a safety circuit of the elevator system, with an open safety circuit preventing

the elevator car to which the safety circuit is allocated from moving.

The tread element 46 shown in Fig. 2 is preferably arranged above a plane of the car floor

9 of the elevator car 5, such that the car floor 9 resembles the bottom of a trough.
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Fig. 4 shows an elevator system comprising a first elevator car 5.1 and a second elevator
car 5.2, which two elevator cars 5.1, 5.2 are arranged beside one another in a shared ele-
vator shaft 2. Both the first and the second elevator car 5.1, 5.2 comprise an evacuation
door 20.1, 20.2. The first evacuation door 20.1 allocated to the first elevator car 5.1 and
the second evacuation door 20.2 allocated to the second elevator car 5.2 face one another.
An apparatus as shown in Fig. 2 for evacuating persons is or can be arranged on each of
the two evacuation doors 20.1, 20.2, as shown in Fig. 4. Alternatively, an apparatus as

shown in Fig. 3 may be arranged on the respective balustrades of the two elevator cars.

Accordingly, a first of the two apparatuses is arranged on the first evacuation door 20.1
and the second of these apparatuses is arranged on the second evacuation door 20.2. A

plurality of fastening supports 60.1, 60.2 arranged vertically one above the other are ar-
ranged in the elevator shaft 2 between the travel paths of the two elevator cars 5.1, 5.2.

Rails (not shown) for vertically guiding the elevator cars 5.1, 5.2 in the elevator shaft 2
may be fastened to fastening supports 60.1, 60.2 of this type.

By way of example, the first elevator car 5.1 is stuck in the elevator shaft 2, while the
second elevator car 5.2 can still move vertically. This means that it is not possible for the
first elevator car 5.1 to move vertically, and as a result the persons inside the first elevator
car 5.1 need to be evacuated. The first elevator car 5.1 becoming stuck in this way may be
caused, inter alia, by a power cut, a lightning strike, or a defective shaft-door contact that
opens the safety circuit despite the shaft door comprising this shaft-door contact being
closed. The second elevator car 5.2 can thus be positioned in the elevator shaft 2 such that
the persons can be evacuated from the first stuck elevator car 5.1 into the second elevator

car 5.2 via a walkway 55 that can be attached to the two apparatuses.

A first end of the walkway 55 is attached or hooked onto a rung 48.01 of a first of the two
apparatuses, and the second end thereof opposite the first end is attached or hooked onto
the tread element 46.2 of the second of the two apparatuses such that the distance over the
walkway 55 to be crossed by the persons to be evacuated is kept as short as possible. It is
understandable for this crossing distance to be limited irrespective of the vertical posi-
tioning of the second elevator car 5.2 if the walkway 55 were to be attached or hooked

onto the tread elements 46.1, 46.2 of the two apparatuses since, when crossing the walk-
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way 55, the persons would have to step over or crawl through the lower of the two fas-
tening supports 60.1 shown in Fig. 4, which in turn would entail a higher risk of the per-

sons falling into the elevator shaft 2.

This means that the second elevator car 5.2 can be positioned in the elevator shaft 2 for
evacuation relative to the first, stuck elevator car 5.1 depending on the position of the
fastening support 60.1 hindering evacuation. Once the second evacuation door has been
opened, the service technician evacuating the persons can remove the safety barrier 52.2
of the second apparatus in order to thus open the safety contact allocated to the second
elevator car 5.2 or interrupt the allocated safety circuit. It is also possible to design the
safety contact of this safety barrier 52.2 such that the safety circuit allocated to the first
elevator car 5.1 is also interrupted in order to securely prevent the first elevator car 5.1
from moving when a power cut comes to an end, for example. If necessary, the first end
of the walkway 55 can be attached or hooked onto the tread element 46.1 or onto one of
the rungs 47.01, 48.01, 49.01 that are attached within the evacuation passage. A rung
49.01 that can be attached above the first end of the attached walkway 55 if necessary
should be removed if at all possible for evacuating the persons in order to avoid said per-
sons having to step over an additional obstacle, which would be constituted by a rung
49.01 of this type. In order to make it possible for the persons to be evacuated to easily
cross the walkway 55, the rung 47.01 that can be attached below the first end of the at-

tached or hooked walkway 55 can be attached within the evacuation passage.

A method, described in the following, for evacuating the stuck elevator car 5.1 is applica

ble both to elevator installations that only comprise the stuck, first elevator car 5.1, and
also to elevator installations that also comprise the second elevator car 5.2. In order to
carry out the evacuation from the first elevator car 5.1, a service technician has to switch
the stuck elevator car 5.1 into a stop mode. This means that the stuck state, which may
have been brought about by a power cut or lightning strike, is secured. For example, this
can be carried out by activating a master switch in the machine room of the elevator in-
stallation. This stuck elevator car 5.1 is thus prevented from moving due to a power sup-
ply being externally restored, and therefore a service technician working outside this
stuck elevator car 5.1 cannot be surprised or put at risk by a moving elevator car 5.1 that

has suddenly become operational again.



10

15

20

1P2313WO

-10 -

The service technician can then gain access to the stuck elevator car 5.1. If necessary, the
service technician preferably transfers the second elevator car 5.2 into a service mode
such that the second elevator car 5.2 can be positioned in the elevator shaft 2 such that the
persons can be evacuated from the stuck elevator car 5.1 into the second elevator car 5.2
via a walkway 55 that can be attached to the two elevator cars 5.1, 5.2. Once the service
technician has secured said walkway against the risk of persons falling into the elevator
shaft 2, the service technician can remove the safety barrier 52.02 which may be provided
on the second elevator car 5.2. The service technician then positions the walkway 55 such
that the first end of the walkway 55 is attached or hooked onto the first elevator car 5.1,
either onto the tread element 46.1 or onto one of the rungs 47.0, 48.0, 49.0 of the appa-
ratus, in order for the evacuation to be carried out. The second end of the walkway 55 can
preferably be attached or hooked onto the tread element 46.2 attached to the second ele-
vator car 5.2. Alternatively, the second end can likewise be attached or hooked onto one
of the rungs 47.02, 48.02 attached to the second elevator car 5.2. The second end of the
walkway 55 should be attached, if at all possible, to a shaft exit in the elevator shaft 2 if
the persons inside the first elevator car 5.1 cannot be evacuated to a second elevator car
5.2 that may be provided. A safety barrier 52.1 can then be removed so as to thus render
the walkway 55 accessible to the persons to be evacuated and so as to make it possible to

carry out the evacuation.

In the same way, the equipment provided for an elevator system as described according to
Fig. 4 is equally suitable for evacuating persons who are inside a stuck, second elevator

car 5.2 into a first, movable elevator car 5.1.
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Claims

1. An apparatus for evacuating persons from an elevator car (5.1, 5.2), comprising

- the elevator car (5.1, 5.2),

- a tread element (46), which tread element (46) defines a lower end of an evacuation
passage in the elevator car (5.1, 5.2), and

- a walkway (55) comprising a first end, it being possible to attach, preferably hook, the
walkway (55) onto the tread element (46) by means of the first end, characterized in that
the apparatus comprises at least one rung (47.0, 48.0, 49.0) that can be attached above the
tread element (46), the rung (47.0, 48.0, 49.0) being designed/used as a step, and it being
possible to alternatively attach, preferably hook, the first end of the walkway (55) onto
the rung (47.0, 48.0, 49.0) rather than onto the tread element (46).

2. The apparatus according to claim 1, comprising a bar (2) attached to the elevator car
(5.1, 5.2) beside the evacuation passage, it being possible to attach the at least one rung

(47.0, 48.0, 49.0) to the bar (2).

3. The apparatus according to claim 2, comprising a second bar (2’), it being possible to
fasten the bars (2, 2”) either side of an evacuation passage in the elevator car (5.1, 5.2)

and to attach the at least one rung (47.0, 48.0, 49.0) to the second bar (2°).

4. The apparatus according to any of claims 2 and 3, wherein the bar(s) (2, 2”) is/are ar-

ranged perpendicularly to the tread element (46).

5. The apparatus according to any of claims 2 to 4, wherein the bar(s) (2, 2”) and the at
least one rung (47.0, 48.0, 49.0) are part of a balustrade (15) arranged on a car roof (7) of
the elevator car (5.1, 5.2).

6. The apparatus according to any of claims 2 to 4, wherein the bar(s) (2, 2°) is/are ar-

ranged on either side of an evacuation passage formed as an evacuation door (20).

7. The apparatus according to any of the preceding claims, comprising a safety barrier
(52) comprising a safety contact (53), which safety barrier (52) can be arranged within the

evacuation passage such that the safety barrier (52) obstructs the evacuation passage in its
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fixed position, and the safety contact (53) is only closed in the fixed position of the safety
barrier (52).

8. The apparatus according to claim 7, comprising the safety barrier (52) is in the form of

arod and can be attached above the at least one rung (47.0, 48.0, 49.0).

9. The apparatus according to claim 7, wherein the safety barrier (52) substantially com-

pletely closes the evacuation passage in its fixed position.

10. An elevator system comprising an apparatus for evacuating persons from an elevator

car according to any of claims 1 to 9.

11. The elevator system according to claim 10, comprising an additional elevator car
(5.2), the additional elevator car (5.2) comprising an additional evacuation passage allo-
cated to the additional elevator car (5.2), it being possible to connect the evacuation pas-
sage in the first elevator car (5.1) and the evacuation passage in the additional elevator car

(5.2) by means of the walkway (55).

12. The elevator system according to claim 11, wherein a lower end of the evacuation
passage in the additional elevator car (5.2) is defined by a second tread element (46.2),
wherein the walkway (55) can be attached, preferably hooked, onto the second tread ele-
ment (46.2) by means of its second end, and an additional rung can be attached above the
second tread element (46.2), wherein the additional rung is designed/used as a step, and a
second end of the walkway (55) can alternatively be attached, preferably hooked, onto the

rung rather than onto the second tread element (46.2).

13. A method for evacuating persons from an elevator car (5.1, 5.2) comprising an appa-
ratus according to any of claims 1 to 9, wherein the first end of the walkway (55) is at-

tached or hooked onto the rung (47.0, 48.0, 49.0).



