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(67)  Theinventionrefers to an elevator having a drive
machine (14) driving a traction sheave (16) which traction
sheave engages hoisting ropes (18) which support
and/or move at least one elevator car (20) in an elevator
shaft (12), which elevator car runs along guide rails (22)
and comprises at least one gripping device (26) for lock-
ing the elevator car at the guide rails, whereby the hoist-
ing ropes run over the traction sheave and are connected
via rope suspension points (16, 37, 39; 54; 84, 86) to
elevator components. Atleast one rope suspension point
(16; 84, 86; 112) is mounted on a variable support, which
variable support has a support base (38; 92; 114) fixed
with respect to the elevator shaft or to the car or to the
counterweight and a mounting area for the suspension
point, which mounting area is movable with respect to
the support base. This solution allows a fast and easy
release of the elevator car from a locked position on the
car guide rails after the gripping device has been activat-
ed.

Elevator with moveable rope suspension point
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Description

[0001] The present invention relates to an elevator,
particularly an elevator having a heavy or large size el-
evator car, an elevator having a comparably high load,
e. g. more than 1000 kg or double deck elevators which
also have a certain weight. Furthermore, this invention
also particularly relates to elevators having a high travel
velocity. The problem with all these elevators is that it is
very difficult to free the elevator car after the gripping
device has been activated to lock the elevator car at the
guide rails, e.g. triggered by an overspeed governor or
for other safety related reasons, e. g. the opening of a
car or landing door during travel of the elevator car or
power shut offs or severe failures in the elevator control.
The gripping device of an elevator has regularly wedge
shaped braking elements which are squeezed between
the elevator guide rail and counter faces of the gripping
device.

[0002] Particularly, if the elevator car is comparably
heavy and/or if the elevator car has run into an emergen-
cy situation with a high velocity then the elevator car may
stick heavily in its locked position. In this case it is often
impossible by a single maintenance person to lift the el-
evator out of its locked position. Forreleasing the elevator
car it is necessary to move the elevator contrary to the
traveling direction in which the gripping occurred. There-
fore, until now special hoists have been used to lift the
stuck elevator car out of its locked position. This work
necessitated a lot of special additional tool and several
persons of maintenance staff to free the elevator car.
Furthermore, this situation was very uncomfortable for
passengers which were trapped in an elevator car for a
long time during such an accident. Particularly if the re-
lease of the elevator car takes several hours this inflicts
a high stress level to the trapped passengers and might
be harmful for passengers with cardiac problems. Fur-
thermore, such a rescue operation involving a lot of ad-
ditional tools and several persons operating to get the
elevator car free costs a high amount of money and labor.
[0003] Ithastobe added thattherelease of an elevator
car in the upwards direction is always more troublesome
as a downwards release as the latter is supported by the
weight of the car itself. In contrast thereto an upwards
release has to overcome the locking friction as well as
the complete car weight.

[0004] It is object of the present invention to provide
an elevator wherein the elevator car can easily be freed
from a locked position after the gripping device has been
activated.

[0005] This object is solved with an elevator according
to claim 1. Preferred embodiments are subject matter of
the dependent claims.

[0006] Theinventive elevator has a drive machine driv-
ing atraction sheave. The traction sheave engages hoist-
ing ropes which supportand/or move atleastone elevator
car in an elevator shaft. It is possible that the hoisting
ropes are used to support and move the elevator car
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totally but there are also solutions wherein at least a part
of the elevator car is supported by a separate suspension
ropes connected to a counterweight. For the invention it
is not relevant to which extent the elevator caris support-
ed or moved by the hoisting ropes. The hoisting ropes
run over the traction sheave and are connected to sus-
pension points at the shaft and/or at the car and possibly
at a counterweight. For example the hoisting ropes go in
a 1:1 suspension from the elevator car over the traction
sheave and from there to a counterweight. Accordingly,
the suspension points for the hoisting rope are the fixing
points on the car and counterweight as well as the traction
sheave itself. In a 2:1 suspension the hoisting ropes run
for example over the traction sheave and over diverting
pulleys fixed at the elevator car and the counterweight
and finally to fixing points at the shaft top. Accordingly,
the suspension points can be the traction sheave itself,
diverting pulleys or fixing points in which for example the
ends of the hoisting ropes are fixed to the car, counter-
weight or another fixed place in the elevator shaft or ma-
chine room (rope terminators).

[0007] According to the invention at least one of the
above mentioned suspension pointsis mounted on a var-
iable support.

[0008] It shall be clear that the hoisting ropes regularly
consist of a set of several independent ropes or belts.
[0009] Supposed a 1:1 roping is present and the rope
fixing to the elevator car is mounted on a variable support
then following steps can be performed in case of the el-
evator car is locked at the guide rails after the gripping
device has been activated:

[0010] A maintenance person gets to the building site
and operates from the machine room the variable support
in a way as to draw the elevator car from its locked po-
sition at the guide rails. The variable support has a drive
which may be any per se known drive used to impose
large forces, as e. g. electrical drives, hydraulic drives or
pneumatic drives, rack and pinion arrangements.
[0011] These drives may have an electric motor or
maybe manually driven, for example by a manually driven
hydraulic pump or via a lever for rotating a spindle. Via
the operation of this drive the variable support has suffi-
cientforce to draw the elevator car fromits locked position
on the guide rails. The actuating element for these drives
is preferably located in a save place, e. g. in a machine
room or in front of a control panel at a floor adjacent to
the elevator shaft. Via this measure the maintenance per-
son can safely draw via the variable support the elevator
carfromits locked position in a very short time and without
needing any further persons and without needing to in-
stall an additional hoist.

[0012] The variable support has a support base and a
mounting area for the suspension point, which mounting
area is moveable with respect to the support base. The
support base may for example comprise a scaffold hold-
ing four hydraulic posts at its corners and the mounting
area is mounted to the free ends of the cylinders of the
hydraulic posts. The support base is fixed to the car or
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to the machine room or to the elevator shaft or to the
counterweight, depending on the roping of the elevator.
Of course the variable support has to be provided at a
suspension point which is adapted to pull the elevator
car out of its locked position. Here it has to be considered
that the traction sheave is regularly locked in its position
afterthe gripping device has been activated. Accordingly,
an adapted suspension point would be the rope fixing or
diverting pulley located at the elevator car or at the trac-
tion sheave or a rope fixing at the machine room or ele-
vator shaft. An adapted suspension point would also be
any diverting pulley which is in the rope section between
the tractions sheave and the rope termination at the trac-
tion sheave side on which the car suspensionis arranged.
[0013] The mounting area may for example be a
mounting plate which is connected to the support base,
e.g. to the four hydraulic posts in a moveable manner.
Such kinds of variable supports with a support base and
a moveable mounting area are easy to install in the ele-
vator shaft (machine room) or on top of the elevator car
or counterweight. The activation of such a variable sup-
port is easy via the already mentioned drives independ-
ent of the question whether it is a hydraulic drive, pneu-
matic drive or electric drive or any manual drive.

[0014] If (also) the counterweight has a gripping de-
vice, all statements made in this application relating to
the release of the elevator car apply to the release of a
counterweight as well.

[0015] If the drive comprises an electric motor prefer-
ably a battery or accumulator is provided as power sup-
port so that it is possible to draw the elevator car from its
locked position also in case of a power off situation of
the external power supply. Preferably, when a battery or
accumulatoris used a battery or accumulator load control
means is connected with the elevator power supply to
keep the battery or accumulator loaded for emergency
situaitons. In case the variable support is mounted to the
elevator car or counterweight the power supply could be
realized by a traveling cable of the elevator car and/or
by a compensation cable running between the car and
counterweight and around a compensation sheave ar-
rangement in the shaft bottom in case of larger elevators.
[0016] Preferably the drive control for actuating the
drive of the variable support is located in the machine
room or - in case no machine room is provided - in front
of an operating panel located at a landing beside the
elevator shaft. Via this measure easy operation of the
drive of the variable support can be realized whereby it
is not even necessary to enter the elevator shaft. The
freeing of the elevator car can thus be performed fast,
reliably and absolutely safely for the maintenance per-
son.

[0017] In case the variable support has a frame with
four vertical telescope posts. The telescope posts are
hydraulic cylinders with which very high loads can be
imposed to the elevator car to set the car free. Via this
measure also loads of several tons can be applied to free
the elevator car. In this case preferably at least two of
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the posts are hydraulic cylinders driven by a hydraulic
drive, preferably all four posts.

[0018] Also, at least one scissors jack can be used as
a variable support. Accordingly, a variable support may
have a mounting area which is carried by two three or
four scissors jacks which are driven simultaneously, e.g.
via an electric spindle drives or via hydraulic cylinders.
This kind of variable support is able to move several tons
of weight and is thus be able to free heavy cars from their
locked position, such e.g. elegant double deck cars.
[0019] The position of a variable support can vary. It
is for example possible to place the complete elevator
drive together with its traction sheave on a variable sup-
port in which case the whole drive machine together with
the traction sheave is lifted together with the elevator car.
By this measure the elevator car is reliably drawn from
its locked position. The variable support may in this case
also be used to facilitate mounting or maintenance or
repair work at the drive machine and/or traction sheave.
[0020] If the variable supportis provided e. g. on a top
of the elevator car, i.e. on the rope fixing or on the divert-
ing pulley of the elevator car there are two possibilities.
Either the actuator or control of the drive of the variable
support is located in the machine room or in front of an
operation panel at a landing in which case the variable
support can be operated remotely as to draw the elevator
car up. Or the drive and its control or actuator are located
on the top of the elevator car in which case the mainte-
nance person has to enter the shaft and to climb onto
the top of the elevator car to activate the variable support
to free the elevator car from its locked position. Although
this alternative is not as safe as the remote operated
alternative, this solution allows the maintenance person
to inspect the guide rails at the gripping point to evaluate
whether or not maintenance of the gripping device or
guide rails is necessary.

[0021] Incasethe counterweight has a gripping device
a variable support can also be located on the top of the
counterweight so that the rope fixing or diverting pulley
located on the counterweight is mounted on the variable
support. Of course, if the variable support is used for the
mounting of the traction sheave the car as well as the
counterweight can be released by lifting the tractions
sheave up.

[0022] Of course it is also possible that the gripping
device is activated when the elevator car runs upwards,
particularly if it runs upwards empty in case of a counter-
weight being provided. In this case it is necessary to draw
the elevator car downwards to free it from its locked po-
sition. In this case it is preferable that a variable support
for the fixing of a compensation rope it located below the
elevator car so that it is possible to draw the car via the
compensation rope from its locked position downwards.
In this case it is preferable that a lock is provided for
preventing the rotation of the compensation sheave. Usu-
ally such lock is prevented for the traction sheave by the
operating brakes because in any case of emergency ac-
tion also the operating brakes of the drive machine are
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activated in which case the traction sheave is locked in
any case after the gripping device has been triggered.
Anyway it has to be born in mind that the release in down-
wards direction is essentially easier as it is supported by
the car weight.

[0023] In case of elevator cars with a very high load,
for example in case of double deck cars itis also possible
to provide a slipping prevention arrangement in connec-
tion with the traction sheave and/or compensation
sheave. Via this measure the slipping of the ropes on the
traction sheave is prevented when the variable support
is activated to draw the elevator car from its locked po-
sition. Such a slipping prevention arrangement may have
electrically or hydraulically activated elements pressing
against the ropes in the groves which arms preferably
have a high friction surface as e. g. a rubber surface.
[0024] In case a compensation rope is provided in the
lower shaft part between car and counterweight, prefer-
ably two variable supports are provided at the car, one
at the top and one at the bottom. By this measure it is
possible to draw the car in both directions and on the
other hand it is possible to operate the other variable
supportwhich is not pulling the car in the counter direction
to give the necessary rope free so that with the pulling
of the car the tension in the rope loop "car - hoisting rope
- counterweight - compensation rope - car" is not in-
creased. However, it is also possible to work with only
one variable support. In this case - when the elevator car
is pulled upwards - the increased tension in the compen-
sation rope may be compensated by a compensation de-
vice for rope elongation, e.g. in connection with a com-
pensation sheave arrangement. If this should not be suf-
ficient, a rope clamp on the compensation rope has to
be manually loosened for the time of the release of the
elevator car to give room in the compensation rope for
lifting the car.

[0025] The invention also provides for the possibility
that the variable support offers the possibility of having
a mounting area which is movable with respect to the
support base without having an own drive for the move-
ment. In this case the drive can be a portable device, e.g.
a portable hydraulic jack or scissors jack which is fitted
to the variable support only in case of an emergency ac-
tion. This has the advantage that no drives have to be
provided at each building site. The portable drive can
easily be carried by a maintenance person and it fulfills
the same requirements for a fast and safe release of the
passengers in as a fixed drive mounted in the building
site. Of course in this case the portable drive has to be
actuated on site or has to be connected to an electric or
hydraulic supply to operated it remotely.

[0026] The above mentioned embodiments can arbi-
trarily be combined with each other as long as this is
technically possible.

[0027] The invention is described hereinafter with the
aid of the enclosed drawings.

Figure 1 shows a schematic side view of a first
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embodiment of an inventive elevator,

Figure 2 shows a schematic side view of a var-
iable support on top of an elevator
car,

Figure 3 shows a schematic side view of an-

other embodiment of an elevator
having a compensation rope and a
variable support on top and bottom
of the elevator car,
Figures4and 5 show a variable support having a
support base and a mounting area
which is moveable in vertical direc-
tion with respect to the support base,
Figures6and 7 show the arrangement of a variable
support according to figures 4 and 5
on the top of an elevator car for car-
rying a beam for two diverting pul-

leys, and

Figure 8 shows a rope fixing mounted on a
variable support with two hydraulic
activators.

[0028] Figure 1 shows an elevator 10 located in an

elevator shaft 12 provided in a building 11. At the top of
the elevator shaft a machine room 32 is provided which
is separated from the shaft 12 by a machine room floor
30 carrying a drive machine 14 driving a traction sheave
16. The traction sheave 16 co-acts with hoisting ropes
18 for moving and supporting an elevator car 20 along
guide rails 22, which are arranged vertically along the
elevator shaft. The elevator car 20 is guided along the
guide rails 22 via guide shoes 24. Furthermore, gripping
devices 26 are provided for clamping or locking the el-
evator car 20 to the elevator guide rails 22 in case of a
triggering situation of the gripping device, e. g. in case
of over speed.

[0029] The drive machine 14 together with the traction
sheave 16 is mounted on a variable support 28 mounted
on the floor 30 of the machine room 32.

[0030] One end of the hoisting ropes 18 is connected
via a car rope fixing 37 to the elevator car 20 whereas
the other end is connected via a counterweight rope fixing
39 to a counterweight 34 which is traveling along coun-
terweight guide rails 36.

[0031] The variable support 28 comprises a support
base 38 carrying four hydraulic posts 40 which are hy-
draulic cylinders. The hydraulic posts are connected via
a hydraulic tube 42 to a manual hydraulic actuator 44
(manually operated hydraulic pump) having a foot pedal
46.

[0032] In case the elevator car 20 drives with full load
and over speed in direction to the shaft bottom and the
gripping devices 26 are triggered the elevator car is
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locked to the car guide rails 22 by per se known wedge
like stopping elements of the gripping device. In this case
the elevator car 20 has to be lifted up to release the car
fromits locked position on the guide rails 22. This releas-
ing action is based on the self-energizing clamping effect
of the wedge shaped stopping elements usually used in
gripping devices 26.

[0033] Now a maintenance person has to get into the
machine room 32 where he actuates the foot pedal 46
of the manual actuation device 44 of the hydraulic drive
of the variable support 28. By this action the hydraulic
cylinders of the hydraulic posts 40 are extended and the
drive machine 14 togetherwith the locked traction sheave
16 is lifted upwards which draws the elevator car from its
locked position on the car guide rails 22. In this connec-
tion is has to be mentioned that always in case the grip-
ping device is triggered also the drive machine unit 14 is
locked by its operating brakes and thus the traction
sheaveislockedinits place and cannotrotate. Therefore,
it is possible to pull the car upwards simply by lifting the
drive 14 together with the traction sheave 16 upwards.
To avoid slipping of the ropes 18 on the traction sheave
16 an slipping prevention arrangement may be provided
which acts e. g. on the circumference of the ropes in the
traction sheave 16 to avoid slipping of the ropes in the
grooves. Such an arrangement can for example press
the ropes into the grooves.

[0034] Accordingly, with the above solution the release
of an elevator car from its locked position on the guide
rails is also possible in case of very heavy elevator cars
or in case of situations wherein the elevator car has run
into its locked position with a very high velocity so that a
very high force is necessary to free it from its locked po-
sition.

[0035] Figure 2 shows another embodiment of a rope
suspension point which is here the car rope fixing 54 for
fixing the hoisting ropes 18 to the elevator car 20. which
can also be used in the arrangement of figure 1. In this
case on top of the elevator car 20 a mounting support 50
is provided on which a car diverting pulley 52 is rotation-
ally supported. The hoisting rope 18 is fixed via the car
rope fixing 54 to the piston 56 of a hydraulic cylinder 58
which form the parts of a variable support 60 for the car
side end of the hoisting ropes 18. Furthermore, a hydrau-
lic drive 60 is provided on top of the elevator car. The
hydraulic drive 60 can be actuated either manually on
top of the elevator car or from the machine room 32
whereby in case of the operation of the hydraulic cylinder
58 the pistons 56 pushes the rope fixing 54 upwards and
thereby draws the elevator car 20 from its locked position.
In this case the drawing force is doubled up as the force
is brought to the rope fixing 54 via the diverting pulley
52. This means that this variable support 60 for the rope
fixing 54 has higher force but needs a longer stroke to
pull the elevator car from its locked position.

[0036] Figure 3 shows an elevator 70 having a traction
sheave 16, a hoisting rope 18 whereby the hoisting rope
18 runs between the elevator car 20 and the counter-
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weight 34 over the traction sheave 16. Furthermore, a
compensation sheave 72 is provided in the bottom of the
elevator shaft 12 over which a compensation rope 74 is
running which is connected to the bottom of the elevator
car 20 via a car side compensation rope fixing 86 as well
as to the bottom of the counterweight 34. The compen-
sation rope 74 together with the compensation sheave
72 is provided for balancing out the weight of the hoisting
ropes in case of high rise elevators. In this case two var-
iable supports 76, 78 are provided comprising an upper
variable support 76 at the top of the elevator car and a
lower variable support 78 at the bottom of the elevator
car. Both variable supports 76, 78 have a support base
80 with hydraulic cylinders as well as a mounting plate
82 which is mounted to the free end of the pistons of the
hydraulic cylinders of the support base 80. On the mount-
ing plate 82 of the upper moving support 76 the car rope
fixing 84 for the hoisting ropes 18 is located whereas on
the mounting plate 82 of the lower variable support 78
the car side compensation rope fixing for the compensa-
tion ropes 74 is provided. In this connection is must be
emphasized that the hoisting ropes as well as the com-
pensation ropes may comprise several separate ropes
or belts which run general parallel to each other. Each
variable support 76, 78 has a drive 88, whereby both
drives 88 of the upper and lower variable support can be
separately or commonly activated (in this case with op-
posite stroke direction). Thus, it is possible to keep the
hydraulic cylinders of both variable supports 76, 78 in a
middle position and when an emergency happens where-
by the car is locked to the guide rails by the gripping
devices the elevator car can be drawn upwards or down-
wards by simultaneously activating the upper and lower
support in synchronicity. Accordingly, the embodiment
of figure 3 allows the freeing of the elevator car from a
locked position independent of the locking direction. In
this case preferably the control of both drives 88 is located
inthe machineroom or atalanding in front of an operating
panel.

[0037] Figures 4 and 5 show a general layout for a
variable support. The variable support 90 comprises a
support base 92 with four posts in form of hydraulic cyl-
inders at its corners. The pistons 94 of those hydraulic
cylinders are connected at its upper end to a mounting
plate 96 on which a rope fixing, a diverting pulley or the
drive machine together with the traction sheave can be
located. In this case only two diagonal hydraulic cylinders
are actuated by means of a hydraulic distributor 98 which
is connected in figure 4 via a hydraulic tube 100 to an
electric hydraulic pump 102 whereas figure 5 shows a
manual hydraulic pump 104 as possible alternatives of
a hydraulic drive.

[0038] Figures 6 and 7 show the use of such a variable
support 90 as shown in figure 4 and 5 on the roof 106 of
an elevator car 20. The mounting base of the variable
support 90 is mounted to the car roof 106 whereas the
mounting area of the variable support 90 does not com-
prise a plate as shown in figures 4 and 5 but two bars
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which are mounted to horizontal beams 108 which carry
two diverting pulleys (not shown) for suspending the el-
evator car on the hoisting ropes. The figures also show
an electric hydraulic pump 102 which can be operated
from the car roof or from the machine room.

[0039] Finally, figure 8 shows a variable support 110
of a rope fixing 112 whereby the variable support 110
comprises a base 114 to which two hydraulic cylinders
116, 118 are mounted. In this embodiment the rope fixing
112 for six hoisting ropes are connected with the pistons
of the hydraulic cylinders 116, 118. Via the activation of
the hydraulic cylinders 116,118 the position of the rope
fixing 112 is moved with respect to the base 114 so that
the locked elevator car can be freed from its position.
[0040] It is apparent for the skilled person that the
above mentioned embodiments can be combined each
other where possible. Instead of hydraulic drives also
electric drives or pneumatic drives may be used. The
invention may vary within the scope defined by the ap-
pended patent claims.

Claims

1. Elevator having a drive machine (14) driving a trac-
tion sheave (16) which traction sheave engages
hoisting ropes (18) which support and/or move at
least one elevator car (20) in an elevator shaft (12),
which elevator car runs along guide rails (22) and
comprises at least one gripping device (26) for lock-
ing the elevator car to the guide rails, whereby the
hoisting ropes run over the traction sheave and are
connected via rope suspension points (16, 37, 39;
54; 84, 86) to elevator components, characterized
in that at least one rope suspension point (16; 84,
86; 112) is mounted on a variable support, which
variable support has a support base (38; 92; 114)
fixed with respect to the elevator shaft or to the car
or to the counterweight and a mounting area for the
suspension point, which mounting area is movable
with respect to the support base.

2. Elevatoraccordingtoclaim 1, whereinthe movement
ofthe mounting area with respect to the supportbase
is driven by a drive (44, 46; 60; 88; 102; 104), pref-
erably an electric or hydraulic drive.

3. Elevatoraccordingto claim 2, wherein the drive com-
prises a battery or accumulator as a power support.

4. Elevator according to one of claims 2 to 3, wherein
a portable drive for the movement of the variable
support is provided which portable drive is config-
ured to be fitted to the variable support only in case
of emergencies.

5. Elevator according to one of claims 2 to 4, wherein
a drive control is located in the machine room or on
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10.

1.

12.

13.

14.

15.

top of the elevator car.

Elevator according to one of the preceding claims,
wherein the support base (38; 92) has a frame with
four vertical telescope posts (40; 94).

Elevator according to any of claims 2 to 5 and 6,
wherein at least two of the posts (40; 94) are driven
by the drive.

Elevator according to one of the preceding claims,
wherein the suspension point is a rope fixing (54; 84,
86; 112) of the hoisting ropes or a diverting pulley
(52) or traction sheave (16) over which the hoisting
ropes (18) run.

Elevator according to one of the preceding claims,
wherein the variable support (28) is connected to the
elevator shaft (12).

Elevator according to one of the preceding claims,
wherein the variable support (28) is arranged in a
machine room (32) of the elevator (10).

Elevator according to one of the preceding claims,
wherein the variable support (84, 86) is connected
to the elevator car (20) and/or counterweight.

Elevator according to one of the preceding claims,
wherein the drive machine (14) is mounted on the
variable support (28) together withits traction sheave
(16).

Elevator according to one of the preceding claims,
wherein the variable support (78) is provided at the
bottom of the elevator car (20), which variable sup-
port carries the compensation rope fixing (86) of a
compensation rope (74).

Elevator according to one of the preceding claims,
wherein a lock is provided for preventing rotation of
the traction sheave (16) and/or of a compensation
sheave (72).

Elevator according to one of the preceding claims,
wherein a slipping prevention arrangement is pro-
vided for preventing slipping of hoisting or compen-
sation ropes (18, 74) on the traction sheave (16)
and/or compensation sheave (72).
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