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(57) Abrege/Abstract:
The invention concerns an arrangement for securing a lift car (1 ) that is part of an electrically driven lift at a predetermined level for,

for example, service or maintenance, and for preventing unintentional motion of the lift car secured in this manner, whereby the lift
car may be of the type that Is arranged with a cage or platform for the transport of persons or material. In order to be able to stop
the lift car iImmediately from the platform or cage of the lift car and essentially prevent unintentional driving of the lift car when it is
located secured at a certain level, the arrangement comprises: a restraining arrangement comprising a restraint (13) that Is
supported by the lift car (1 ) arranged such that it can be placed into and removed from restraining interaction with an extended
stationary interaction element (7) arranged to extend along the vertical pathway of the lift car, and which restraint when placed into
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(57) Abrege(suite)/Abstract(continued):

restraining interaction locks the lift car to the stationary interaction element, a power-interruption device (31 ) that can be placed into
and removed from a power- interrupting position whereby the power to a driving motor unit (8) that is part of the lift is interrupted
when the power-interruption device Is placed arranged In its power-interrupting position, in which the power-interruption device (31
) IS sO arranged at the restraining arrangement (13, 7) that the said power-interruption device is located In its power- interrupting
position when the restraint (13) has been set into restraining interaction with the extended stationary interaction element (7).
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(57) Abstract: The invention concerns an arrangement for securing a lift car (1 ) that is part of an electrically driven lift at a prede-
termined level for, for example, service or maintenance, and for preventing unintentional motion of the lift car secured in this manner,
whereby the lift car may be of the type that is arranged with a cage or platform for the transport of persons or material. In order to

be able to stop the lift car immediately from the platform or cage of the lift car and essentially prevent unintentional driving of the

lift car when it is located secured at a certain level, the arrangement comprises: a restraining arrangement comprising a restraint (13)
& that is supported by the lift car (1 ) arranged such that it can be placed into and removed from restraining interaction with an extended
[~ stationary interaction element (7) arranged to extend along the vertical pathway of the lift car, and which restraint when placed into
& restraining interaction locks the lift car to the stationary interaction element, a power-interruption device (31 ) that can be placed into
& and removed from a power- interrupting position whereby the power to a driving motor unit (8) that is part of the lift is interrupted
N when the power-interruption device is placed arranged in its power-interrupting position, in which the power-interruption device (31
) is so arranged at the restraining arrangement (13, 7) that the said power-interruption device is located in its power- interrupting

3 position when the restraint (13) has been set into restraining interaction with the extended stationary interaction element (7).
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1
Safety Arrangement for a Lift Car in a Lift

The present invention concerns an arrangement for securing a lift car that is part of a
lift at a predetermined level and for preventing unintentional motion of the car secured in such a
manner.

In order to allow service or maintenance work to be carried out on, under or above a lift
car, it must be possible to lock the lift car in a safe manner at a predetermined level, such that
what are known as “safety spaces” can be created both above and below the lift car. In other
words, the lift car must be secured in such a manner that it can in no circumstances whatsoever
be displaced unintentionally upwards or downwards or risk crushing a person who is located
above or below the lift car. Furthermore, the lift car must be secured in such a manner that it will

not be possible for an extraneous person to activate and drive the lift car while it is secured and

while maintenance Is being carried out.

Previously known arrangements for securing lift cars and creating a safety space
located below the lift car normally comprise some form of mechanical support against which the
lift car, arranged as a cage or platform, rests while the maintenance is being carried out. See,
for example, the arrangements described in WO 99/47447 and in US 5 806 633.

An arrangement is known from US 5 773 771 that has a parallel pair of members that
limit transport in the form of rods that can be displaced inwards and outwards in directions that
are transverse to the direction of vertical transport of the lift car in the shaft. in other words, they
can be caused to move from a withdrawn position outwards from two of the sides of the lift car
that face each other. When the transport-limiting members are in their extended positions, the
ift car i1s lowered downwards such that the two rods come Into contact with complementary
supports arranged in the shaft, against which supports the lift car is caused to rest. A defined
safety space under the lift car Is created in this manner. The arrangement of an electrical control
circuit for the said transport-limiting members is also known from the said document, where the
circuit allows the lift car to be transported a limited extent upwards in a direction towards an
upper safety space when the support members are located In their extended positions.

A common disadvantage for the prior art technology is that service and maintenance
work can take place only at predetermined locations along the vertical pathway of the lift car. In
other words, such work can take place only at those locations at which supports or similar
support arrangements for the support of the lift car have been arranged. A consequence of this
s that the possibilities of being able to carry out such service and maintenance work at a freely

chosen location along the pathway of the lift are limited. Neither does the prior art technology
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2
make it possible to arrange safety spaces of the type referred to here above and below the lift

car.
The aim of the present invention thus is to achieve an arrangement that increases the

flexibility and makes it possible to stop the lift car immediately from the platform or cage of the
lift car at a freely chosen location along the vertical pathway of the lift car, and that essentially
prevents unintentional driving of the lift car when it is securely located at a certain level and Iin

this way creates the safety spaces described above.

Accordingly, there is provided an arrangement for securing a vertically movable lift car
at a predetermined level in an electrically driven lift for service or maintenance and for
preventing unintentional vertical motion of the lift car, the arrangement comprising: a restraining
arrangement that is supported by the lift car the restraining arrangement having a restraint that
operates in a first and second mode, wherein the first mode the restraint is placed in a
restraining interaction position with a cogged rack extending along a vertical pathway of the lift
car to lock the lift car to the cogged rack, and wherein in the second mode the restraint is
removed from the restraining interaction position with the cogged rack, a power-interruption
device that operates in the first modes to break a circuit that powers a motor of the lift car,
characterisedinthatthe arrangement comprises, an access-limiting device configured to
be placed into an access-limiting position to the restraint in which position access to the
restraint is limited, and wherein the power interruption device is set to break the circuit that
powers the motor when the access-limiting device is removed from the access-limiting position
to the restraint, and a stop means by which the access-limiting device is prevented from being

placed into the access-limiting position to the restraint when the restraint is in the interaction

position with the cogged rack.

Further advantages and characteristics are made clear the detailed description that

follows.
The invention will be described in more detail below with reference to the attached

drawings, in which:

Figure 1 shows a perspective view of a lift car designed to form a part of a cage for the
transport of persons or goods and part of a rack and pinion lift system, and in which lift system
an arrangement of the type that the present invention concerns is includeq,

Figure 2 shows a transparent view of the arrangement according to the invention in
which certain parts have been separated from each other,

Figure 3 shows a detailed view of the arrangement according to the invention with

surrounding parts partially removed,



10

15

20

25

30

CA 02626052 2014-04-04

3
Figure 4 shows a detailed view of the arrangement according to the invention with

certain parts partially removed,
Figure 5 shows a longitudinal cross-section according to the line V - V in Figure 4 with

certain parts partially removed, and

Figure 6 shows a cross-sectional view according to the line VI-VI in Figure 4.

Figure 1 shows an example of a lift system that is common for the transport of both
persons and goods, in particular as temporary lifts erected at, for example, building sites.

As Figure 1 makes clear, a lift car denoted with the reference number 1 is designed as
a covered lift cage with wall, floor and roof. The lift car 1 is supported by a trussed mast 2
through a drive frame 3. This drive frame 3 is of a well-known type that is controlled, in a
manner that will not be described in more detail here, for vertical transport up and down the
mast by means of rollers (not shown in the drawing) that run against longitudinal paths 4 of the
mast 2. The lift car 1 is supported by the mast and can be driven along it through driving means
generally denoted by 5 that interact with each other, which means in this case are constituted by
toothed wheels 6 that are placed in cogged interaction with, and that drive along, a toothed rack
7 that runs along the mast and is attached to it. The toothed wheels 6 are driven in rotation by a
gearbox (not shown in the drawings) and an electrically powered motor unit 8 such that the drive
frame 3 and thus also the lift car 1 can be transported up and down along the mast 2.

The lift car 1 shown in Figure 1 has been stopped at a certain level for the execution of
service or maintenance work whereby putative safety spaces denoted in the drawing by A and B

have been created above and below the lift car 1.

This can be described as previously known technology that in itself does not constitute
any part of the invention.

As Figure 1 makes clear, the walls at the lift car that is arranged as a lift cage limit a
transport space generally denoted with reference number 10, whereby, for the purposes of
clarity, the lift car depicted in the drawing is shown with the doors, which are normally part of the
lift cage, removed. An arrangement, generally denoted by the reference number 12, is arranged
on an inner section of wall 11 that separates the transport space 10 from the longitudinal vertical
mast 2 along which the lift car 1 runs. This arrangement is designed according to the principles
of the present invention and it is available from the transport space 10 of the lift car, and

consequently, available for those travelling in the said space.
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The present invention is shown in more detail in Figures 2-4 and, as these drawings

make clear, the arrangement 12 comprises a restraining arrangement that comprises a restraint,
generally denoted by the reference number 13, which is arranged for disposition in a first and
second mode into and out of retaining interaction with a stationary interaction element 7 that
extends along the vertical pathway of motion of the lift car 1. Stationary interaction element 7
has a cogged profile with alternating teeth 14 and gaps 15 situated between these teeth.

As the figures make clear, the restraint 13 of the restraining arrangement is supported
by the lift car 1 while the interaction element 7 that is, similarly, part of the restraining
arrangement is arranged to be stationary and to extend along the pathway of travel of the lift
car. This interaction element 7 is constituted in this embodiment by the cogged rack of the
particular lift that runs along the mast 2, which cogged rack is used in this type of lift in a known
manner for driving the lift car.

As is made most clear by Figures 5 and 6, the restraint 13 comprises a push and pull
element 16 with the form of a block that is supported by frame 17 arranged in the drive frame 3
of the lift car 1. To be more precise, the push and pull element 16 is located in a manner that
allows controlled displacement between two parallel frame sections 18, 18" designed as guides

in the frame 17 in such a manner that the push and pull element 16 can
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be displaced forwards and backwards in a direction that is transverse to the longitudinal
direction of the mast 2 through the influence of an adjustment means generally denoted by
the reference number 19. The said adjustment means 19 comprises in this case a screw 20
that can be influenced by hand that is mounted to allow turning in a thread 21 that is
arranged in a drilled hole that is arranged in the frame 17.

With reference to Figure 5 the screw 20 is provided at its free end with a thinner
section that has the appearance of a groove, which at the terminal part of the end becomes a
thickened section 22, relative to the said thinner section, with the form of a ring. This thicker
section 22 is in turn taken up in a manner that is controlled by its shape in an undercut
groove 23 arranged in the push and pull element 16 that extends in the longitudinal direction
of the element 7. It should be realised that this design makes it possible for the screw 20 to
be rotated relative to the push and pull element 16, as has been illustrated by the loop-
formed line with arrows, and thus that it can be freely screwed into the frame 17 for setting
the push and pull element 16 relative to the interaction element 7, while at the same time the
push and pull element 16 can be displaced by sliding along the track 23 linearly relative to
the free end of the screw 20 within a region that is limited upwards and downwards by the
frame sections 18, 18". The said vertical linear motion is illustrated in Figure 5 by an arrow
having two heads.

Furthermore, the push and pull element 16 is provided at its free end with a limited
and relatively short cogged section, generally denoted by the reference number 24, with a
toothed profile 14, 15 that corresponds to the cogged teeth of the interaction element 7. As
Figure 5 makes clear, this limited cogged section 24 demonstrates a cogged profile with
alternating teeth 25 and gaps 26.

It IS possible to vary the length of the screw 20 in the frame 17 with the aid of a
common spanner or similar hand tool (not shown in the drawings), and thus also the relative
distance from the limited cogged section 24 to the cogged side of the extended interaction
element 7 that faces the cogged section can be varied as is shown by the arrow in Figure 3.

As Is made clear by Figures 3 and 5, the length of travel of the screw 20 in the frame
17 is adapted such that the free cogged section 24 of the push and pull element 16 can be
brought into interaction with the interaction element 7 in its essentially screwed in position.
The frame 17 acts in this position as counterpiece whereby the cogged section 24 of the
push and pull element 16 can be brought into contact with a certain force with the interaction
element 7. Since the push and pull element 16 can move vertically upwards and downwards
within a region that is limited by the frame 17 and the relevant sections of frame 18, 18', the
push and pull element 16 can be adjusted and directed such that the teeth 25 of the push
and pull element 16 always meet and are located aligned with the corresponding gaps 15 of

the cogged rack 7 that are located between the teeth 14. This makes it possible to secure the
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lift car 1 to the extended interaction element 7, even if the lift car has been stopped for service at

such a level that the cogged teeth 24 of the push and pull element 16 are not located exactly in line
with or directly opposite the corresponding gaps 15 of the interaction element 7.

When placed in interaction with the interaction element 7, the lift car 1 is essentially locked
for motion relative to the interaction element 7 and thus also locked for vertical motion upwards
and downwards along the pathway of the lift car 1.

Figure 4 shows the push and pull element 16 of the restraint 13 in its normal position in
which it is withdrawn into the frame 17 and does not act as a lock, whereby the lift car 1 can move
freely along its vertical pathway.

Through the push and pull element 16 being mounted between the two parallel sections of
frame 18, 18, the adjustment means 19 is not subject to any load in itself when the push and pull
element 16 I1s located adjusted in retaining interaction with the longitudinal interaction element 7 of
the restraining arrangement. It should also be realised that as a consequence of this all forces that
arise during the locking of the lift car to the interaction element 7 that lies along the mast are
essentially absorbed by the parallel sections of frame 18, 18' and thus also by the sturdy frame 17.

With renewed reference to Figure 2, the arrangement comprises an access-limiting means
27 that, when arranged in its access-limiting position, has the task of hiding the arrangement 13, 7
and limiting access to it for those travelling in the transport cage of the lift car 1.

In the embodiment of the invention shown and described here, the access-limiting means
27 comprises a door 28 that can be opened arranged in a section of the wall 11, which door when
in its closed position covers or blocks a hole or an opening in the section of wall. The door 28 Is
mounted, such that it can be removed, in the said section of wall 11 by means of a number of
attachment means 29 in the form of a set of knobs provided with screws, which knobs can be
loosened by hand and be screwed into threaded holes 30 in the wall 11. Both the restraint 13 that
IS part of the restraining arrangement and the extended interaction element 7 are thus located
pbehind and can be accessed through the opening arranged in the wall 11. Thus, when the door 28
IS In its open position or totally removed from the section of wall 11, it is easy to change the setting
of the restraining arrangement 13, 7, while when the door 28 i1s mounted In its place by means of
the attachment means 29 only limited access is available to the restraining arrangement 13, 7 from
the cage of the lift car 1. The term “limited” is here used to denote the situation in which the
restraining arrangement 13, 7 is not immediately accessible from the lift cage, but is only available

for disposition after certain operations or actions have been carried out.
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In the case that it should be necessary for reasons of safety, the access-limiting means 27

would be assigned some form of lock (not shown in the drawings) that can be opened with a key or
code, which would significantly reduce the risk of unauthorised access to the devices 13, 7 that are
parts of the restraining arrangement. ‘

Not only does the restraining arrangement 13, 7 make possible solely mechanical securing
of the lift car 1 at a certain level: the present arrangement also offers supplementary safety
arrangements with respect to unintentional driving of a lift car that has been secured at a certain
level, and in this way the creation of what are known as “safety spaces” A and B.

To be more precise, the present arrangement comprises two principally supplementary
arrangements that contribute significantly to the provision of the said supplementary safety.

As a first supplementary arrangement that offers safety, the arrangement comprises a
power-interruption device 31. The said power-interruption device 31 includes a first and second mode
and can be placed into and removed from a power-interruption position. In the first mode, the power-
Interruption device has the task of interrupting the power to the electrical motor units 8 of the lift car 1
If the access-limiting arrangement 27 is removed from its customary access-limiting position over the
restraining arrangement 13, 7. The power-interruption device 31 comprises for this purpose a
contact, divided into two, that consists of a contact of what is known as a “pin” or “blade” type that
can be inserted into a holder. As is made most clear by Figure 2, the one part 32 of the contact
having the shape of a pin is arranged on the access-limiting device 27 and is an integral part of this
device, while the second part 33 of the contact is attached to the frame 17 such that power to the
driving motors 8 Is interrupted when the access-limiting device 27 is opened or removed such that
the restraining arrangement 13, 7 becomes accessible for disposition.

As a second arrangement that offers security, the device comprises a stop means 34 that

prevents the access-limiting device 27 from being arranged in its access-limiting position as long as
the limited cogged section 24 of the push and pull element 16 is located set into locking interaction

with the cogged teeth 14, 15 of the interaction element 7 that extends along the vertical pathway of
the lift car 1. Through the access-limiting device 27 being prevented from being remounted in its
access-limiting position, it should be realised that the two contact parts 32, 33 of the power-
interruption device 31 will remain separated from each other and thus that the driving motors 8 wiill
remain without power as long as the restraining arrangement 13, 7 is located set in an interacting
position. This Is the case, In other words, while the cogged section 22 of the push and pull element
16 of the restraint 13 is positioned in active restraining interaction with the interaction element 7.

The supplementary arrangements offering safety specified above will be described in more detail with
reference to Figures 3 — 5, and, as is made most clear by Figure 4, a space denoted by the reference

number 35 is limited between the cogged section 22 of the
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push and pull element 16 and the interaction element 7 when the push and pull element 16 of the

restraint 13 is located in its withdrawn, inactive, position in the frame 17

In contrast, when the push and pull element 16 is located in its protruded actively locking
position, as is shown In Figure 3 for a locked lift car 1, the push and pull element 16 forms in
interaction with a profiled sheet element 36 that is supported by the access-limiting device 27 the
stop means 34 described above. To be more precise, it should be realised that the push and pull
element 16, when placed in its protruded locking position, in this manner efficiently blocks the
access-limiting device 27 from being remounted in its place in the wall 11 and over the restraining
arrangement 13, 7, through interaction or. contact between the profiled sheet element 36 and the
push and pull element 16. This blockage remains as long as the push and pull element 16 remains
positioned in its extended active locking position with the interaction element 7, as shown in Figure 3.

When the access-limiting device 27 is located in its normal access-limiting position above
the restraining arrangement 13, 7, the profiled sheet element 36 of the stop means 34 is taken up
Into the space 35 between the withdrawn push and pull element 16 of the restraint 13 and the
Interaction element 7. Close study of Figure 4 should lead to the realisation that the profiled sheet
element 36 in this way efficiently prevents the free cogged section 24 of the push and pull element 16
from coming into contact with the cogged rack 7. This blockage remains as long as the said sheet
element 36 Is located in the space 35.

The present invention functions in the following manner:

During service or maintenance on or around the lift car 1 at a given vertical level, the screws
29 are initially removed, followed by the access-limiting device 27 that is arranged as a door 28 in the
wall section 11. One consequence of this is that the two contacts 32, 33 of the power-interruption
device 31 are separated from each other such that power to the two electrical driving motors 8 is

Interrupted. When the access-limiting device 27 has been removed, that is, when the door 28 has

been removed from its position over the opening in the section of wall 11, the stop means 34 in the
form of a profiled sheet element 36 is also removed from its inserted position in the space 35
between the cogged section 24 of the withdrawn push and pull element 16 and the interaction

element 7 such that the push and pull element 16 of the restraint 13 Is freed and can be displaced In

a direction forwards towards the said cogged profile of the interaction element of alternating teeth 15

and gaps 195.
With the aid of a spanner (not shown in the drawings), the screw 20 is manually moved such

that the push and pull element 16 of the restraint 13 moves forwards and its free cogged end section
24 comes into contact with a certain force with the cogged profile 14, 15 of the interaction element 7.
In the case in which the cogged teeth 24 of the push and pull element 16 are not aligned with the

corresponding gaps 15 of the interaction element 7, the
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push and pull element 16 is adjusted in the height or vertical direction before it is placed in
contact with the interaction element 7.

The lift car 1 is now located in locked interaction with the interaction element 7 and
Is thus secure from motion relative to the mast 2, and thus in a vertical direction, in such a
manner that the safety spaces A and B specified above are created above and below the lift
car 1.

The present invention is not limited to that which has been described above and
what has been illustrated in the drawings. It can be changed and modified in a number of
different ways for the innovative concept specified in the attached patent claims. Thus it is
conceivable within the said framework to use a number of different types of interacting locks
that offer a locking action between the lift car and the extended interaction element. It would
thus lie within the scope of this to use means that offer a locking effect between the lift car
and the extended interaction element through wedging action and interaction in side regions
of some part of the lift car and the extended element. It should also be understood that the
extended stationary interaction element does not need to be continuous: it can consist of a

series of elements arranged in a row after each other that together form an extended unified

element.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An arrangement for securing a vertically movable lift car (1) at a predetermined
level in an electrically driven lift for service or maintenance and for preventing unintentional
vertical motion of the lift car, the arrangement comprising:

a restraining arrangement that is supported by the lift car (1) the restraining
arrangement having a restraint (13) that operates in a first and second mode, wherein the
first mode the restraint is placed in a restraining interaction position with a cogged rack (7)
extending along a vertical pathway of the lift car to lock the lift car to the cogged rack (7),
and wherein in the second mode the restraint iIs removed from the restraining interaction
position with the cogged rack (7),

a power-interruption device (31) that operates in the first modes to break a circuit
that powers a motor (8) of the lift car,

characterisedinthatthe arrangement comprises,

an access-limiting device (27) configured to be placed into an access-limiting
position to the restraint (13) in which position access to the restraint (13) is limited, and
wherein

the power interruption device (31) is set to break the circuit that powers the motor
when the access-limiting device (27) is removed from the access-limiting position to the
restraint (13), and

a stop means (34) by which the access-limiting device (27) is prevented from being
placed into the access-limiting position to the restraint (13) when the restraint (13) is in the
interaction position with the cogged rack (7).

2. The arrangement according to claim 1, whereby the restraint (13) is prevented
from being set into the first mode and into interaction with the cogged rack (7) by the stop
means (34), when the access-limiting device (27) is placed in the access-limiting position to

the restraint (13).

3. The arrangement according to any one of claims 1 to 2, wherein the restraint (13)
comprises a push and pull element (16) that at one end includes a section (22) with teeth
that correspond to teeth of the cogged rack (7), in which the push and pull element (16) is
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positionable between a withdrawn resting position of the second mode, and the restraining
interaction position of the first mode engaged with the cogged rack (7), for securing of the lift

car (1) to the cogged rack (7).

4. The arrangement according to claim 3, whereby the push and pull element (16) is
supported in a manner that allows displacement in a frame (17) arranged on the lift car (1)
and is settable via an adjustment means (19) that acts between the push and pull element

and the frame in a direction transverse to the longitudinal direction of the cogged rack (7).

5. The arrangement according to any one of claims 1 to 4, whereby the restraint (13)
Is so located on the lift car (1) to be accessible from one of the cage and platform of the lift
car (1) for resetting between the first mode in restraining interaction with the cogged rack (7)

and the second mode removed from restraining interaction position with the cogged rack.

6. The arrangement according to any one of claims 1 to 5, whereby the lift car (1) is
a “rack and pinion” type and the cogged rack (7) extends along a longitudinal vertical mast
(2) along which the lift is moveable by interaction between the cogged rack and a toothed
wheel (6) driven in a manner that allows rotation by the electrical driving motor unit (8)

supported by the lift car.

7. The arrangement according to claim 6, whereby the lift car (1) comprises an inner
wall section (11) separating a cage or a platform of the lift car from the mast (2) along which
the lift car runs and, in which the restraint (13) is positioned between the inner section of wall
and the cogged rack extending along the mast, the restraint being accessible for positioning
Into restraining interaction position through an opening in the inner wall section.

8. The arrangement according to claim 7, whereby the access-limiting device (27)
comprises a protective cover (28) attachable through fixing means (29) to the inner section of
wall (11) over the opening in a manner that allows for removal of the cover, whereby the
restraint (13) is concealed from the cage or the platform of the lift car when the cover is

attached.
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9. The arrangement according to claim 8, whereby the fixing means (28) comprises
a set of knobs provided with screws movable by hand and screwable into threaded holes

(30) in the inner section of wall (11).

10. The arrangement according to claim 8 or 9, whereby the power-interruption
device (31) comprises a contact in two parts, in which one contact part (32) is arranged at
the cover (28) and the second contact part (33) is supported by the lift car (1) adjacent the

restraint (13).
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