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(54) ELEVATOR APPARATUS AND METHOD

(57) The invention relates to an elevator apparatus
(1), comprising: a drive unit (3), at least a first and a sec-
ond brake (11, 12), and a control arrangement (10) con-
trolling operation of the hoisting machine (2) and the at
least first and second brake (11, 12). In order to test the
brakes, the the control arrangement (10) is configured to
test operation of the at least the first and second brake
(11, 12) in turns during normal operation runs of the el-
evator car by triggering only one (11) of the at least first
and second brakes (11, 12) to brake, decreasing a force
(F) provided from the drive unit (3), monitoring movement
of the elevator car (4), and triggering an indication of a
failed brake (11) in case movement of the elevator car
(4) is detected while the triggered brake (11) brakes.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] This invention relates to an elevator apparatus
and more particular to a solution for ensuring that brakes
of the elevator apparatus remain in a working condition.

DESCRIPTION OF PRIOR ART

[0002] Previously there is known an elevator appara-
tus with a first and second brake arranged to brake an
elevator car. The brakes are dimensioned to stop and
hold an elevator car with a predetermined load (such as
25% overload) at standstill in the elevator shaft. These
brakes prevent the elevator car from unintentionally mov-
ing in the elevator shaft. Therefore it is necessary to en-
sure that the brakes are operating correctly, which re-
quires testing.
[0003] Testing brakes needs to be carried out in a way
which does not disturb persons utilizing the elevator car
for normal operation runs between different floors of a
building. To avoid this, a common approach is that serv-
ice personnel utilizes the elevator car for separate test
runs carried out without having persons onboard the el-
evator car during the test.
[0004] A drawback with such a solution is, however,
that separate test runs need to be regularly carried out
which causes costs due to a need to have maintenance
personnel involved, and which also reduces the time that
the elevator car is available for normal operation elevator
car runs. Additionally, such brake tests with an empty
elevator car have the drawback that different load con-
ditions are not tested.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to solve the
above mentioned drawback and to provide a solution
which simplifies testing of brakes in an elevator appara-
tus. This object is achieved with an elevator apparatus
according to independent claim 1 and with a method ac-
cording to independent claim 8.
[0006] When testing of the brakes in an elevator ap-
paratus is carried out during normal operation elevator
car runs in such a way that braking of the elevator car is
carried out with only one of the available brakes, and
when indication of a failed brake is triggered in case the
elevator car moves while the triggered brake brakes, it
becomes possible to carry out the testing during normal
operation of the elevator and without involving service
personnel.
[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

Figure 1 illustrates an elevator apparatus, and
Figure 2 illustrates a method for testing the elevator
apparatus of Figure 1.

DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0009] Figure 1 illustrates an elevator apparatus 1 with
a hoisting machine 2 including a sheave 9 and a drive
unit 3, such as an electric motor, arranged to drive an
elevator car 4 in an elevator shaft 5. Figure 1 has by way
of example been simplified to show that the drive unit 3
is directly with a shaft 6 connected to a sheave 9 (or
sheaves) of the hoisting machine 2 around which the
rope 7 (or ropes) runs which is used for moving the ele-
vator car 4 and the counter weight 8 in the elevator shaft.
However, instead of connecting the drive unit 3 directly
with a shaft 6 to the sheave 9, it is possible to provide a
gear between the drive unit and sheave, for instance.
[0010] The elevator apparatus 1 is also provided with
a control arrangement 10 which controls the operation
of the hoisting machine 2. The control arrangement may
be implemented with circuits or a combination of circuits
and a computer program, for instance. The control ar-
rangement 10 additionally controls a first brake 11 and
a second brake 12, which by way of example are ar-
ranged to brake the shaft 6 in order to stop and hold the
elevator car 4 at standstill in the elevator shaft 5. It is,
however, possible to utilize other types of brakes than
the illustrated hoisting machine brakes, in which case the
brakes may be located in another part of the elevator
apparatus than illustrated in Figure 1.
[0011] The elevator apparatus 1 is provided with elec-
tromechanical hoisting machinery brakes 11 and 12 as
safety devices to apply braking force to the traction
sheave 9 via the rotating shaft 6 of the hoisting machine
to brake movement of the hoisting machine and therefore
the elevator car 4. There are normally two separate
brakes, as illustrated in the figures. The brakes 11 and
12 have to be dimensioned to stop and hold an elevator
car with 125% load (25% overload) at standstill in the
elevator shaft 5. Additionally, the brakes 11 and 12 are
also used in rescue situations and also in emergency
braking situations to stop the elevator car 4 if an opera-
tional fault occurs, like in an overspeed situation of the
elevator car. Further, they are used to protect elevator
passengers from unintended car movement at the land-
ing and to provide a safe operating environment for a
servicemen who needs to enter to the inside the elevator
shaft 5. Therefore it is necessary to ensure that the
brakes are operating correctly.
[0012] In the illustrated example the control arrange-
ment 10 is configured to test operation of the at least one
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of the first 11 and second 12 brakes during a normal
operation run of the elevator car 4. In this context a "nor-
mal" operation run refers to a situation where the elevator
car is available for ordinary passengers having a need
to travel from one floor 13 of a building to another floor
14. Consequently, the tests may be carried out with pas-
sengers onboard while the elevator apparatus is in the
normal operation mode and it is not necessary to set the
elevator apparatus into a test mode, which is the case
while maintenance personnel is at the installation site
and carry out work with the elevator apparatus and have
a need to temporarily take control of the elevator appa-
ratus via a specific operator panel 15 in order to drive the
elevator car in a test mode, for instance.
[0013] In order to test the brakes during a normal op-
eration run, the control arrangement 10 triggers only one
of the at least first 11 and second brake 12 to brake when
the elevator car 4 due to adjustment of the force F from
the drive unit 3 has slowed down and arrived to a door
16 at a floor 14 in the elevator shaft 5. At this stage, the
elevator car 4 starts to open the door of the elevator car
and the landing door 16 to release passengers from the
elevator car.
[0014] In the following it will by way of example be as-
sumed that it is specifically the first brake 11 that is tested.
In praxis, however, the brakes are preferably continuous-
ly tested in turns during different elevator runs with pre-
determined intervals such that the condition of each
brake is regularly checked.
[0015] In the example, once the first brake 11 (which
is being tested) has been triggered to brake and a suffi-
cient time for the first brake to engage has passed, the
control arrangement 10 decreases the force F provided
from the drive unit 3 to the elevator car 4. This decrease
in the force F may be achieved by reducing the torque T
of the drive unit 3.
[0016] The requirement is that if the first brake 11 is in
order, it will alone be able to keep the elevator car 4 stand-
still in the elevator shaft 5 also then the drive unit 3 no
longer provides any force to the elevator car via the rope
7. Consequently, when the force F is decreased, the con-
trol arrangement starts to monitor movement of the ele-
vator car 4. This monitoring may be implemented by mon-
itoring the (rotation) speed of the drive unit 3 (such as
electric motor), for instance. In case the control arrange-
ment 10 detects that the elevator car 4 moves, it triggers
indication of a failed brake. At that stage, the control ar-
rangement 10 triggers braking with also the second brake
12 and also increases the force F provided from the drive
unit 3 to the elevator car 4 in order to stop movement of
the elevator car as soon as possible.
[0017] Once indication of a failed brake has been trig-
gered, the control arrangement 10 stores in a memory
information about the failed brake test. The control ar-
rangement may also send information about the failed
brake to a remote service center (where the memory may
be located) via a remote connection. Eventually, once a
predetermined number of failed tests have been trig-

gered for the same brake, the control arrangement may
prevent further normal operation runs with the elevator
car 4 in question until a predetermined control command
is received. A maintenance person who has arrived to
the location and has carried out appropriate service to
the failed brake may pass the predetermined control
command to the control arrangement 10 via the operator
panel 15, for instance. The predetermined number of
failed tests needed to prevent further operation of the
elevator car may vary case by case. One alternative is
that if indication of a failure for the same brake is triggered
in three consecutive tests, then further operation of the
elevator car is prevented.
[0018] In an embodiment, information about preven-
tion of further operation of the elevator is stored in a non-
volatile memory, and further operation of the elevator is
prevented based on the information stored in the non-
volatile memory.
[0019] However, in case the control arrangement 10
does not detect any movement of the elevator car 4 while
the triggered first brake brakes and the drive unit 3 no
longer provides any force to the elevator car via the rope
7, the control arrangement determines that the tested
first brake is in good working condition. The test result is
preferably stored in a memory. Additionally, the test may
be ended such that braking continues with both brakes,
until it eventually is time for a new test of one of the brakes.
[0020] Figure 2 illustrates a method for testing the el-
evator apparatus of Figure 1, for instance.
[0021] Line 17 in Figure 2 illustrates the measured mo-
tor speed of the drive unit 3 (such as electric motor) and
Line 18 illustrates the torque provided by the drive unit 3
at different moments (T0 - T4) of time. The force F pro-
vided from the drive unit 3 to the elevator car 4 is de-
pendent on the torque. Additionally, Figure 2 illustrates
the status of the first brake 11 with line 19 and the status
of the second brake 12 with line 20.
[0022] When the control arrangement 10 of the eleva-
tor apparatus 1 determines that it is time to test the first
brake 11 and an elevator call is received via a user in-
terface 21 of the elevator apparatus at a door 16 of the
elevator shaft 5 or from the inside of the elevator car 4,
a normal operation elevator car run is initiated. At this
stage the elevator is moved from the first floor 13 with a
normal motor speed 17 by means of a normal drive unit
torque, as illustrated to the left in Figure 2. At this stage
the first brake 11 (line 19) and second brake 12 (line 20)
are maintained in a non-engaged position where neither
of them brakes.
[0023] At moment T0 the elevator car is approaching
the door zone of the landing at floor 14. At this stage the
drive unit speed (line 17) and the torque (line 18) is re-
duced. At moment T1 the elevator has reached the cor-
rect level of floor 14, due to which movement of the ele-
vator is stopped with the drive unit such that the drive
unit speed (line 17) reaches zero. The opening of the
door of the elevator car and of the door 16 in the elevator
shaft 5 is initiated. Additionally, the braking with only the
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first brake 11 is triggered.
[0024] In praxis there is a significant delay D1 from the
moment when the first brake 11 is triggered to brake until
this brake actually brakes at moment T2. One reason for
such a delay is the inductive energy of an electromagnet
in an electromechanical brake. When the brake is trig-
gered to brake, current supply to the coil is first interrupt-
ed. The brake engages after the coil current has de-
creased under a certain value. Because of high induct-
ance of the brake coil, decreasing of the current / applying
of the brake requires several hundreds of milliseconds
(such as 300 ms) depending on the brake type.
[0025] Once the delay D1 has passed and it can be
assumed that the first brake actually is engaged and
brakes, the control arrangement 10 decreases the force
F provided from the drive unit 3 to the elevator car 4. This
is seen in Figure 2 as a rampdown of the drive unit 3
torque (line 18) starting from moment T2. At this stage
monitoring of movements of the elevator car is initiated.
[0026] In the illustrated example it is shown that the
speed of the drive unit 3 (line 17) increases from moment
T2 onwards. Consequently the control arrangement 10
detects movement of the elevator car 4 and triggers in-
dication of a failed brake.
[0027] Immediately when malfunction of the first brake
11 is detected, the control arrangement triggers at mo-
ment T3 braking also with the second brake 12. Addition-
ally, the drive unit torque (line 18) is increased such that
the force F provided from the drive unit 3 to the elevator
car is increased. In this way the elevator car remains still.
After the delay D2 the second brake 12 is engaged and
a rampdown of the drive unit 3 torque (line 18) is again
started from moment T4.
[0028] 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 apparatus (1), comprising:

a hoisting machine (2) with a drive unit (3) driving
an elevator car (4) in an elevator shaft (5),
at least a first and a second brake (11, 12) di-
mensioned to stop and hold the elevator car (4)
at standstill in the elevator shaft (5), and
a control arrangement (10) controlling operation
of the hoisting machine (2) and the at least first
and second brake (11, 12), characterized in
that
the control arrangement (10) is configured to test
operation of the at least the first and second
brake (11, 12) in turns during normal operation
runs of the elevator car by:

triggering only one (11) of the at least first
and second brakes (11, 12) to brake when
the elevator car (4) has slowed down and
arrived to a door (16) in the elevator shaft
(5),
decreasing a force (F) provided from the
drive unit (3) to the elevator car (4),
monitoring movement of the elevator car
(4), and
triggering an indication of a failed brake (11)
in case movement of the elevator car (4) is
detected while the triggered brake (11)
brakes.

2. The elevator apparatus according to claim 1, wherein
the control arrangement (10) is configured to prevent
further normal operation runs of the elevator car (4)
after an indication of a failed test has been triggered
for the same brake during a predetermined number
of tests until a predetermined control command is
received via a service interface (15) of the elevator
apparatus (1).

3. The elevator apparatus according to one of claims
1 to 2, wherein the control arrangement (10) is con-
figured to trigger also the other one (12) of the at
least first and second brakes (11, 12) to brake and
to increase the force (F) provided from the drive unit
(3) to the elevator car (4) in case movement of the
elevator car is detected during said monitoring.

4. The elevator apparatus according to one of claims
1 to 3, wherein the control arrangement (10) is con-
figured to decrease the force (F) provided by the
drive unit by decreasing the torque (T) provided by
the drive unit (3).

5. The elevator apparatus according to one of claims
1 to 4, wherein one or more of the at least first and
second brake (11, 12) is a hoisting machine (2)
brake.

6. The elevator apparatus according to one of claims
1 to 5, wherein the control arrangement (10) is con-
figured to test each one of the at least first and second
brakes (11, 12) in turns during different normal op-
eration elevator car runs.

7. The elevator apparatus according to claim 3, wherein
the control arrangement is configured to decrease a
force (F) provided from the drive unit (3) to the ele-
vator car (4), when the other one (12) of the at least
first and second brakes (11, 12) has been engaged
to brake the hoisting machine or elevator car.

8. A method for testing an elevator apparatus, charac-
terized in that the method comprises:
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initiating a normal operation elevator car run in
response to an elevator call received via a user
interface (21) of the elevator apparatus (1),
triggering braking with only one (11) of at least
a first and a second brakes (11, 12) when the
elevator car (4) has slowed down and arrived to
a door (16) in the elevator shaft (5),
decreasing a force (F) provided from the drive
unit (3) to the elevator car (4),
monitoring movement of the elevator car (3), and
triggering an indication of a failed brake in case
movement of the elevator car occurs while the
triggered brake (11) brakes.

9. The method according to claim 7, wherein the meth-
od comprises:

braking with also the other one (12) of the at
least first and second brake (11, 12) and increas-
ing the force (F) provided from the drive unit to
the elevator car (4) when movement of the ele-
vator car occurs during braking with the trig-
gered brake.

7 8 



EP 3 495 302 A1

6



EP 3 495 302 A1

7



EP 3 495 302 A1

8

5

10

15

20

25

30

35

40

45

50

55



EP 3 495 302 A1

9

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

