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ELEVATOR DEVICE

In an elevator apparatus, after performing failure

results of the comparison are not identical with each oth-

diagnosis for a brake device (7) and a brake control sec-
tion (103), a first diagnosis section (105) and a second
diagnosis section (106) compare the contents of the fail-
ure diagnosis with each other. When confirming that the

er, the first diagnosis section (105) and the second diag-
nosis section (106) determine that a failure occurs in at
least any one of the first diagnosis section (105) and the
second diagnosis section (106).
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a failure diagnosis function for a brake
device.

Background Art

[0002] In a conventional brake control device for an
elevator, a controller for controlling the actuation of a
brake device has a function of detecting a failure of the
brake device. When detecting the failure of the brake
device, the controller stops the supply of power to the
brake device to place the brake device in a braking state
(for example, see Patent Literature 1).

[0003] Patent Literature 1: JP 2005-126183 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] Inthe conventional brake control device for the
elevator as described above, the failure of the brake de-
vice can be detected by the controller. However, a failure
occurring in the controller itself cannot be detected.
Therefore, when a failure occurs in the controller, the
failure cannot be detected for the brake device. As a re-
sult, there is a fear in that a car is continuously operated
even though the failure occurs in the brake device.
[0005] The present invention has been made to solve
the problem described above, and therefore has an ob-
jectto provide an elevator apparatus capable of detecting
a failure when the failure occurs in at least any one of a
plurality of diagnosis sections.

Means for solving the Problem

[0006] An elevator apparatus according to the present
invention includes: a car provided in a hoistway; a motor
for driving raising and lowering of the car; a brake device
for braking rotation of the motor; signal generation means
for generating a brake diagnosis signal relating to an op-
eration of the brake device; an operation control section
for collectively controlling an operation of the car; a motor
control section for controlling the driving of the motor in
response to a command from the operation control sec-
tion; a brake control section for controlling an operation
of the brake device in response to a command from the
operation control section, the brake control section being
capable of generating a brake-control-section diagnosis
signal; and a plurality of diagnosis sections capable of
performing at least failure diagnosis for the brake device
based on the brake diagnosis signal from the signal gen-
erating means among the failure diagnosis for the brake
device and failure diagnosis for the brake control section
based on the brake-control-section diagnosis signal from

10

15

20

25

30

35

40

45

50

55

the brake control section, in which, when each of the
plurality of diagnosis sections compares a content of di-
agnosis performed by the self diagnosis section with a
content of diagnosis performed by another one of the
plurality of diagnosis sections and confirms that the con-
tents of diagnosis are not identical with each other, it is
determined that a failure occurs in at least any one of the
plurality of diagnosis sections including the self diagnosis
section.

Brief Description of the Drawings

[0007] [FIG. 1] FIG. 1 is a configuration diagram illus-
trating an elevator apparatus according to Embodiment
1 of the present invention.

[FIG. 2] FIG. 2 is a flowchart illustrating a failure di-
agnosis operation performed by afirst diagnosis sec-
tion illustrated in FIG. 1 for a brake device.

[FIG. 3] FIG. 3 is a flowchart illustrating the failure
diagnosis operation performed by the first diagnosis
section illustrated in FIG. 1 for the brake control sec-
tion.

[FIG. 4] FIG. 4 is a configuration diagram illustrating
an elevator apparatus according to Embodiment 2
of the present invention.

[FIG. 5] FIG. 5 is a configuration diagram illustrating
an elevator apparatus according to Embodiment 3
of the present invention.

[FIG. 6] FIG. 6 is a configuration diagram illustrating
an elevator apparatus according to Embodiment 4
of the present invention.

[FIG. 71 FIG. 7 is a configuration diagram illustrating
an elevator apparatus according to Embodiment 5
of the present invention.

[FIG. 8] FIG. 8 is a flowchart illustrating a failure di-
agnosis operation performed by afirst diagnosis sec-
tion for a brake device according to Embodiment 6
of the present invention.

Best Modes for carrying out the Invention

[0008] Hereinafter, preferred embodiments of the
presentinvention are described referring to the drawings.

Embodiment 1

[0009] FIG. 1is a configuration diagram illustrating an
elevator apparatus according to Embodiment 1 of the
present invention.

In FIG. 1, a hoisting machine 1 is provided in a hoistway.
The hoisting machine 1 includes a motor 2 and a sheave
3. The sheave 3 is rotated by the motor 2. A rope 4 is
looped around the sheave 3. A car 5 and a counterweight
6 are suspended from the rope 4. The car 5 and the coun-
terweight 6 are raised and lowered in the hoistway by a
driving force of the motor 2.

[0010] A brake device 7 is mounted to the hoisting ma-
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chine 1. The brake device 7 includes a brake wheel 7a,
a brake shoe 7b serving as a braking piece, and a brake
driving section 7¢c. The brake shoe 7b and the brake driv-
ing section 7c constitute a brake unit. The brake wheel
7a is mounted to a rotary shaft of the motor 2. The brake
wheel 7a is rotated together with the sheave 3 by the
motor 2.

[0011] The brake shoe 7b is displaceable between a
braking position and a release position. The braking po-
sition is a position at which a brake lining of the brake
shoe 7b comes into contact with a braking surface (for
example, an outer circumferential surface) of the brake
wheel 7a. The release position is a position at which the
brake lining of the brake shoe 7b is separated at a dis-
tance from the braking surface of the brake wheel 7a.
That is, the release position is a position at which the
brake lining and the braking surface of the brake wheel
7a are held in a non-contact state.

[0012] Thedisplacementofthe brake shoe 7bis driven
by the brake driving section 7c. The brake lining of the
brake shoe 7b is pressed against the braking surface of
the brake wheel 7a by the brake driving section 7c. As a
result, the rotation of the motor 2 is braked. The brake
driving section 7c includes a spring for biasing the brake
shoe 7b toward the brake wheel 7a and an exciting coil
for separating the brake shoe 7b away from the brake
wheel 7a against the biasing force of the spring (both are
not shown). When the exciting coil is excited, the brake
shoe 7b is located at the release position.

[0013] Feedback-signal generation means (not
shown) for generating a feedback signal relating to an
actuation state of the brake device 7 is (mechanically or
electrically) connected to the brake driving section 7c.
The feedback-signal generation means is, for example,
a current detector for generating a signal according to a
current flowing through the exciting coil of the brake driv-
ing section 7c¢, a switch for generating a signal according
to the position (braking position or release position) of
the brake shoe 7b, or the like. A switch or a sensor ca-
pable of generating the signal relating to the actuation
state of the brake device 7 may be used as the feedback-
signal generation means. Moreover, a plurality of types
of switches or sensors may be used in combination as
the feedback-signal generation means.

[0014] The operation of the car 5 is controlled by an
elevator control device 100. The elevator control device
100 includes an operation control section 101, a motor
control section 102, a brake control section 103, an output
control section 104, a first diagnosis section 105, and a
second diagnosis section 106. The operation control sec-
tion 101 collectively controls the operation of the car 5.
Moreover, the operation control section 101 transmits a
motor driving command to the motor control section 102
according to operating conditions of the car 5. Further,
the operation control section 101 transmits a brake driv-
ing command to the brake control section 103 according
to the operating conditions of the car 5.

[0015] The motor control section 102 controls the driv-
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ing of the motor 2 in response to the motor driving com-
mand from the operation control section 101. The brake
control section 103 sets the braking force of the brake
device 7 in response to a brake driving command from
the operation control section 101 and according to the
operating conditions of the car 5. Then, the brake control
section 103 transmits an output command for exerting
the set braking force, to the output control section 104.
[0016] The output control section 104 is provided be-
tween the brake control section 103 and the brake device
7. The output control section 104 determines the magni-
tude of a voltage to be applied to the exciting coil of the
brake device 7 in response to the output command re-
ceived from the brake control section 103 and applies
the determined magnitude of the voltage to the exciting
coil.

[0017] The first diagnosis section 105 performs failure
diagnosis for the brake device 7 and the brake control
section 103. Similarly, the second diagnosis section 106
performs failure diagnosis for the brake device 7 and the
brake control section 103. The first diagnosis section 105
and the second diagnosis section 106 perform the failure
diagnosis independently of each other. The first diagno-
sis section 105 and the second diagnosis section 106
perform the failure diagnosis as needed.

[0018] An example of diagnosis processing is de-
scribed. The first diagnosis section 105 and the second
diagnosis section 106 can detect a power abnormality,
a braking-force abnormality, a mechanical abnormality
of the brake device 7 or the like based on the feedback
signal (brake diagnosis signal) from the brake driving
section 7c. The firstdiagnosis section 105 and the second
diagnosis section 106 can also detect an output-wave-
form abnormality or an operation abnormality of the brake
control section 103 or the like based on the feedback
signal (brake-control-section diagnosis signal) from the
brake control section 103. Therefore, when detecting the
above-mentioned abnormalities, the first diagnosis sec-
tion 105 and the second diagnosis section 106 determine
that a failure occurs in the brake device 7 or the brake
control section 103.

[0019] After performing the failure diagnosis for the
brake device 7 and the brake control section 103, the
first diagnosis section 105 and the second diagnosis sec-
tion 106 compare the contents of the failure diagnosis
with each other. Specifically, each of the first diagnosis
section 105 and the second diagnosis section 106 com-
pares the results of diagnosis performed by the self di-
agnosis section and the results of diagnosis performed
by the second diagnosis section 106 and the first diag-
nosis section 105 (another diagnosis section).

[0020] When confirming that the results of comparison
are not identical with each other, the first diagnosis sec-
tion 105 and the second diagnosis section 106 determine
that a failure occurs in at least any one of the first diag-
nosis section 105 and the second diagnosis section 106.
Specifically, the first diagnosis section 105 and the sec-
ond diagnosis section 106 determine that the failure oc-
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curs in at least any one of a plurality of diagnosis sections
including the self diagnosis section. In this case, each of
the first diagnosis section 105 and the second diagnosis
section 106 transmits a diagnosis-section failure signal
to the operation control section 101 (indicated by alter-
nate long and short dash lines shown in FIG. 1).

[0021] Further, when confirming that the results of
comparison of the contents of the diagnosis are identical
with each other and therefore confirming the occurrence
of the failure in the brake device 7 or the brake control
section 103, each of the first diagnosis section 105 and
the second diagnosis section 106 transmits a brake fail-
ure signal or a brake-control-section failure signal to the
operation control section 101.

[0022] Inresponse to the diagnosis-section failure sig-
nal, the brake failure signal, or the brake-control-section
failure signal described above, the operation control sec-
tion 101 stops the driving of the motor 2 through an in-
termediation of the motor control section 102 so as to
stop the operation of the car 5. In the case of the reception
of the diagnosis-section failure signal, the brake failure
signal, or the brake-control-section failure signal when
the car 5 is present between landing floors, the operation
control section 101 may first open a door of the car 5 at
the nearest floor and then stop the operation of the car 5.
[0023] The elevator control device 100 can include
hardware (not shown) including a computation process-
ing section (CPU), a storage section (ROM, RAM, or hard
disk), and a signal input/output section. A program for
realizing operations illustrated in FIGS. 2 and 3 is
prestored in the storage section of the elevator control
section 100. The functions 101 to 106 of the elevator
control device 100 can also be realized respectively by
pieces of hardware independent of each other.

[0024] Next, anoperationis described. FIG. 2is a flow-
chart illustrating an operation performed by the first di-
agnosis section 105 illustrated in FIG. 1 during the failure
diagnosis. In FIG. 2, the first diagnosis section 105 per-
forms the failure diagnosis for the brake device 7 based
on the signal from the feedback-signal generation means
(Step S101). Then, the first diagnosis section 105 com-
pares the content of diagnosis with that of the second
diagnosis section (another diagnosis section) 106 (Step
S102) to confirm whether or not the content of the diag-
nosis is identical with that of the second diagnosis section
106 (Step S103).

[0025] When confirming that the contents of the diag-
nosis are identical with each other in this step, the first
diagnosis section 105 confirms whether or not the brake
device 7 is normal based on the content of diagnosis
performed by the self diagnosis section (Step S104).
Then, when the brake device 7 is normal, the first diag-
nosis section 105 repeats the same operation.

[0026] When confirming the contents of the diagnosis
are not identical with each other as a result of the confir-
mation of whether or not the content of the diagnosis of
the first diagnosis section 105 is identical with that of the
second diagnosis section 106 (NO in Step S103), the
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first diagnosis section 105 determines that the failure has
occurred in any one of the first diagnosis section 105 and
the second diagnosis section 106 and transmits the di-
agnosis-section failure signal to the operation control
section 101 (Step S105). Then, the first diagnosis section
105 waits until being reset (Step S107). After being reset,
the first diagnosis section 105 repeats the same opera-
tion.

[0027] Further, when confirming that the failure has
occurred in the brake device 7 as a result of the confir-
mation of whether or not the brake device 7 is normal
(NO in Step S104), the first diagnosis section 105 trans-
mits the brake failure signal to the operation control sec-
tion 101 (Step S106). Then, the first diagnosis section
105 waits until being reset (Step S107). After being reset,
the first diagnosis section 105 repeats the same opera-
tion.

[0028] FIG. 3 is a flowchart illustrating a failure diag-
nosis operation performed by the first diagnosis section
105 illustrated in FIG. 1 for the brake control section 103.
The failure diagnosis operation performed by the first di-
agnosis section 105 for the brake control section 103
differs from the operation illustrated in FIG. 2 in that the
brake control section 103 is a target of the failure diag-
nosis and the brake-control-section failure signal is trans-
mitted to the operation control section 101 after the de-
tection of the failure of the brake control section 103. The
remaining operation is the same as thatillustrated in FIG.
2. An operation of the second diagnosis section 106 is
the same as that of the first diagnosis section 105.
[0029] According to the elevator apparatus of Embod-
iment 1 as described above, the first diagnosis section
105 and the second diagnosis section 106 compare the
contents of the diagnosis for the brake device 7 or the
brake control section 103 with each other. When con-
firming that the results of comparison are not identical
with each other, the first diagnosis section 105 and the
second diagnosis section 106 determine the occurrence
of the failure in at least any one of the first diagnosis
section 105 and the second diagnosis section 106. By
the configuration described above, in case of failure in
at least any one of the diagnosis sections 105 and 106,
the failure can be detected.

[0030] When the first diagnosis section 105 and the
second diagnosis section 106 detect the failure of any of
the first diagnosis section 105 and the second diagnosis
section 106, the first diagnosis section 105 and the sec-
ond diagnosis section 106 transmit the diagnosis-section
failure signal to the operation control section 101. Then,
the operation control section 101 stops the operation of
the car 5. Specifically, the operation control section 101
does not allow the car 5 to operate under a state in which
the failure occurs in any one of the first diagnosis section
105 and the second diagnosis section 106, that is, under
a state in which the failure diagnosis can not be per-
formed for the brake device 7 and the brake control sec-
tion 103. Therefore, the operation of the car 5 in the state
in which the brake device 7 and the brake control section
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103 is still faulty can be avoided in advance.

[0031] In Embodiment 1, the two diagnosis sections,
that is, the first diagnosis section 105 and the second
diagnosis section 106, are used. However, the number
of diagnosis sections is not limited to two and may also
be three or more. Specifically, three or more diagnosis
sections may be provided for multiplexing the diagnosis
sections. In this case, even if the failures simultaneously
occur in the plurality of diagnosis sections, the failures
can be detected.

[0032] InEmbodiment 1, when receiving the failure de-
tection signal from the second diagnosis section 106, the
operation control section 101 stops the operation of the
car 5. However, the operation is not limited to the example
described above. When receiving the failure detection
signal from the second diagnosis section 106, the oper-
ation control section 101 stops the operation of the car
5 and may, for example, transmit information of the oc-
curring failure to a remote monitoring center.

[0033] Further, in Embodiment 1, it is the second di-
agnosis section 106 that transmits the failure detection
signal to the operation control section 101. However, the
transmission of the failure detection signal is not limited
to the example described above. One or both of the first
diagnosis section 105 and the second diagnosis section
106 may transmit the failure detection signal to the op-
eration control section 101.

[0034] Moreover, the output control section 104 de-
scribed in Embodiment 1 can be omitted. In this case, in
place of the output control section 104, the brake control
section 103 may determine the magnitude of voltage to
be applied to the exciting coil of the brake device 7 and
apply the determined magnitude of voltage to the exciting
coil.

Embodiment 2

[0035] In Embodiment 1, the number of the brake shoe
7b and the brake driving section 7c included in the brake
device 7, the brake control section 103, and the output
control section 104 is one for each. On the other hand,
in Embodiment 2, the number of the used components
described above is two for each, that is, brake shoes 7b
and 7d, brake driving sections 7c and 7e, brake control
sections 103A and 103B, and output control sections
104A and 104B. Specifically, in Embodiment 2, two brake
units are used.

[0036] FIG. 4 is a configuration diagram illustrating an
elevator apparatus according to Embodiment 2 of the
present invention. In FIG. 4, the brake shoe 7b, the brake
driving device 7c, the brake control device 103A, the out-
put control section 104A, and the first diagnosis section
105 constitute a first brake system. The brake shoe 7d,
the brake driving device 7e, the brake control device
103B, the output control section 104B, and the second
diagnosis section 106 constitute a second brake system.
[0037] The first diagnosis section 105 of Embodiment
2 performs failure diagnosis for the brake shoe 7b, the
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brake driving section 7c, and the brake control device
103A included in the first brake system. The second di-
agnosis section 106 of Embodiment 2 performs failure
diagnosis for the brake shoe 7d, the brake driving section
7e, and the brake control device 103B included in the
second brake system. That is, each of the first diagnosis
section 105 and the second diagnosis section 106 of Em-
bodiment 2 performs the failure diagnosis for one of the
brake shoes 7b and 7d and one of the brake driving sec-
tions 7c and 7e of the brake system which includes the
self diagnosis section. The remaining configuration and
operation are the same as those of Embodiment 1.
[0038] According to the elevator apparatus of Embod-
iment 2 as described above, even when the first diagnosis
section 105 and the second diagnosis section 106 per-
form the failure diagnosis respectively for the brake sys-
tems different from each other, the same effects as those
of Embodiment 1 can be obtained.

Embodiment 3

[0039] The output control section 104 of Embodiment
1 controls the application and the interruption of the volt-
age to the brake driving section (exciting coil) 7¢ in re-
sponse to the output command from the brake control
section 103. On the other hand, the output control section
104 of Embodiment 3 controls the application and the
interruption of the voltage to the brake driving section 7¢
inresponse to the output command from the brake control
section 103 or braking commands from the first diagnosis
section 105 and the second diagnosis section 106.
[0040] FIG. 5is a configuration diagram illustrating an
elevator apparatus according to Embodiment 3 of the
present invention. In FIG. 5, when detecting a failure of
at least any one of the brake device 7, the brake control
section 103, the first diagnosis section 105, and the sec-
ond diagnosis section 106, the first diagnosis section 105
and the second diagnosis section 106 of Embodiment 3
transmit the failure detection signal to the operation con-
trol section 101 and transmits the braking command to
the output control section 104 (indicated by broken lines
shown in FIG. 5).

[0041] The output control section 104 interrupts the
voltage to the brake driving section 7¢c in response to the
braking command from the first diagnosis section 105 or
the second diagnosis section 106. Specifically, the output
control section 104 forcibly places the brake device 7 in
an actuating state in response to the braking command
from the first diagnosis section 105 or the second diag-
nosis section 106. The remaining configuration and op-
eration are the same as those of Embodiment 1.

[0042] According to the elevator apparatus of Embod-
iment 3 as described above, when detecting the failure
of atleast any one of the brake device 7, the brake control
section 103, the first diagnosis section 105, and the sec-
ond diagnosis section 106, the first diagnosis section 105
and the second diagnosis section 106 transmit the brak-
ing command to the output control section 104. By the
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configuration described above, even when the failure oc-
curs in the brake control section 103, the brake device 7
can be forcibly placed in the braking state by the braking
commands from the first diagnosis section 105 and the
second diagnosis section 106.

[0043] In Embodiment 3, both the first diagnosis sec-
tion 105 and the second diagnosis section 106 transmit
the braking command to the output control section 104.
However, the transmission of the braking command is
not limited to the example described above. Only any
one of the first diagnosis section 105 and the second
diagnosis section 106 may transmit the braking com-
mand to the output control section 104.

Embodiment 4

[0044] The outputcontrol section 104A of Embodiment
2 controls the application and the interruption of the volt-
age to the brake driving section 7c in response to the
output command from the brake control section 103A. In
addition, the output control section 104B of Embodiment
2 controls the application and the interruption of the volt-
age to the brake driving 7e in response to the output
command from the brake control section 103B. Similarly
to Embodiment 3, the output control section 104A and
104B of Embodiment 4 control the application and the
interruption of the voltage to the brake driving sections
7c and 7e in response to the braking commands from
the first diagnosis section 105 and the second diagnosis
section 106.

[0045] FIG. 6 is a configuration diagram illustrating an
elevator apparatus according to Embodiment 4 of the
present invention. In FIG. 6, when detecting a failure of
at least any one of the brake device 7, the brake control
section 103, the first diagnosis section 105, and the sec-
ond diagnosis section 106, the first diagnosis section 105
and the second diagnosis section 106 of Embodiment 3
transmit the failure detection signal to the operation con-
trol section 101 and transmit the braking command to
both the output control section 104A and 104B (indicated
by broken lines shown in FIG. 6). Specifically, each of
the first diagnosis section 105 and the second diagnosis
section 106 transmits the braking commands to the out-
put control sections 104A and 104B of both the systems
respectively including the self diagnosis section and the
other diagnosis section. The remaining configuration and
operations are the same as those of Embodiment 2 and
Embodiment 3.

[0046] According to the elevator apparatus of Embod-
iment 4 as described above, even when each of the first
diagnosis section 105 and the second diagnosis section
106 performs the failure diagnosis for the brake system
different each other, the same effects as those of Em-
bodiment 3 can be obtained.

Embodiment 5

[0047] The first diagnosis section 105 and the second
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diagnosis section 106 of Embodiment 4 transmit the brak-
ing commands to the output control sections 104A and
104B of both the systems respectively including the self
diagnosis section and the other diagnosis section. For
example, in the case where the failure occurs in the first
diagnosis section 105 between the first diagnosis section
105 and the second diagnosis section 106, there arises
a possibility that the braking commands from the second
diagnosis section 106 to the output control sections 104A
and 104B are not normally transmitted as a result of the
occurrence of the failure of the first diagnosis section 105
at some timing of generation of the command and for
some circuit configurations.

[0048] On the other hand, each of the first diagnosis
section 105 and the second diagnosis section 106 of Em-
bodiment 5 transmits the braking command only to the
output control section 104A and 104B, which is included
in the different brake system, as illustrated in FIG. 7 (in-
dicated by broken lines shown in FIG. 7). Specifically,
each of the first diagnosis section 105 and the second
diagnosis section 106 does not transmit the braking com-
mand to one of the output control sections 104A and
104B, which is included in the brake system including
the self diagnosis section. The remaining configuration
and operation are the same as those of Embodiment 4.
[0049] According to the elevator apparatus of Embod-
iment 5 as described above, each of the first diagnosis
section 105 and the second diagnosis section 106 trans-
mits the braking command to one of the output control
sections 104A and 104B, which is included in the brake
system different each other. By the configuration de-
scribed above, at least any one of the brake shoes 7b
and 7d of the brake device 7 is displaced in the braking
position without being affected by the failure of the first
diagnosis section 105 or the second diagnosis section
106 so that the brake device 7 can be more reliably
brought into the braking state.

[0050] In Embodiments 2, 4, and 5, the examples
where the number of brake systems is two have been
described. However, the number of brake systems may
be three or more.

Embodiment 6

[0051] InEmbodiment1,the firstdiagnosis section 105
and the second diagnosis section 106 wait until the first
diagnosis section 105 and the second diagnosis section
106 are reset after detecting the failure of any one of the
brake device 7, the brake control section 103, and the
first diagnosis section 105, and the second diagnosis
section 106. On the other hand, the first diagnosis section
105 and the second diagnosis section 106 of Embodi-
ment 6 detect a failure of any one of the devices 7, 103,
105, and 106. After the detection of the failure of each of
the devices, the failure diagnosis is performed again.

[0052] FIG. 8 is a flowchart illustrating a failure diag-
nosis operation performed by the first diagnosis section
105 for the brake device 7 according to Embodiment 6
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of the present invention. The operation of the first diag-
nosis section 105 of Embodiment 6 differs in an operation
after the transmission of the failure signal output by the
first diagnosis section 105 of Embodiment 1 to the oper-
ation control section 101 (operation after Steps S105 and
S106 illustrated in FIG. 2). Here, only differences from
Embodiment 1 are described.

[0053] InFIG. 8, the first diagnosis section 105 of Em-
bodiment 6 transmits the failure signal for any one of the
devices 7, 103, 105, and 106 to the operation control
section 101 (Steps S105 and S106) and transmits a di-
agnosis operation request to the operation control sec-
tion 101 (Step S301). In response to the diagnosis oper-
ation request from the first diagnosis section 105, the
operation control section 101 performs a diagnosis op-
eration. The diagnosis operation is an operation for, for
example, experimentally raising and lowering the car 5
from a bottom floor to a top floor through the hoistway.
[0054] During the diagnosis operation performed by
the operation control section 101, the first diagnosis sec-
tion 105 performs the failure diagnosis again for each of
the devices 7, 105, and 106 (Step S302). Then, the first
diagnosis section 105 confirms whether or not the results
of previous diagnosis are erroneous based on the results
of the second failure diagnosis (Step S303). When con-
firming that the results of the previous diagnosis are er-
roneous without detecting the failure of each of the de-
vices 7, 105, and 106 in this step, the first diagnosis sec-
tion 105 transmits a return-to-normal operation enabling
signal to the operation control section 101 (Step S304)
and repeats the same operation.

[0055] On the other hand, when detecting the failure
of each of the devices 7, 105, and 106 again in the second
failure diagnosis, the first diagnosis section 105 interrupts
the diagnosis operation performed by the operation con-
trol section 101 and waits until being reset (Step S305).
After being reset, the first diagnosis section 105 repeats
the same operation. A failure diagnosis operation per-
formed by the first diagnosis section 105 for the brake
control section 103 is the same as the operation illustrat-
ed in FIG. 8. The operation of the second diagnosis sec-
tion 106 is the same as that of the first diagnosis section
105. Further, the remaining configuration and operation
are the same as those of Embodiment 1.

[0056] According to the elevator apparatus of Embod-
iment 6 as described above, each of the first diagnosis
section 105 and the second diagnosis section 106 per-
forms the second failure diagnosis during the diagnosis
operation performed by the operation control section 101.
When the failure is not confirmed in the second failure
diagnosis, the failure detected in the first failure diagnosis
is determined as being due to temporary erroneous di-
agnosis. As aresult, an operation interruption time period
of the car 5, which is caused with the erroneous diagno-
sis, can be minimized.

[0057] In Embodiment 6, the example where the sec-
ond failure diagnosis is performed by the first diagnosis
section 105 and the second diagnosis section 106 of Em-
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bodiment 1 has been described in Embodiment 6. How-
ever, the first diagnosis section 105 and the second di-
agnosis section 106 of each of Embodiments 2 to 5 may
perform the second failure diagnosis described in Em-
bodiment 6.

[0058] In Embodiment 6, after the first diagnosis sec-
tion 105 and the second diagnosis section 106 detect the
failure in the first failure diagnosis and then perform a
rescue operation (operation for closing the door of the
car 5 at the nearest floor), the operation control section
101 of the elevator may perform the diagnosis operation.
[0059] Further, the example where the first diagnosis
section 105 and the second diagnosis section 106 per-
form the failure diagnosis for both the brake device 7 and
the brake control section 103 (103A and 103B) has been
described in Embodiments 1 to 6. However, the first di-
agnosis section 105 and the second diagnosis section
106 may perform the failure diagnosis only for the brake
device 7, and the failure diagnosis for the brake control
section 103 maybe omitted.

Claims
1. An elevator apparatus, comprising:

a car provided in a hoistway;

a motor for driving raising and lowering of the
car;

a brake device for braking rotation of the motor;
signal generation means for generating a brake
diagnosis signal relating to an operation of the
brake device;

an operation control section for collectively con-
trolling an operation of the car;

a motor control section for controlling the driving
of the motor in response to a command from the
operation control section;

a brake control section for controlling an opera-
tion of the brake device in response to a com-
mand from the operation control section, the
brake control section being capable of generat-
ing a brake-control-section diagnosis signal;
and

a plurality of diagnosis sections capable of per-
forming at least failure diagnosis for the brake
device based on the brake diagnosis signal from
the signal generating means among the failure
diagnosis for the brake device and failure diag-
nosis for the brake control section based on the
brake-control-section diagnosis signal from the
brake control section,

wherein when each of the plurality of diagnosis
sections compares a content of diagnosis per-
formed by the self diagnosis section with a con-
tent of diagnosis performed by another one of
the plurality of diagnosis sections and confirms
that the contents of diagnosis are not identical
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with each other, it is determined that a failure
occurs in at least any one of the plurality of di-
agnosis sections including the self diagnosis
section.

An elevator apparatus according to claim 1, further
comprising a plurality of output control sections pro-
vided between the brake control section and the
brake device, each being for controlling an output
signal to the brake device in response to commands
from the brake control section,

wherein, when detecting a failure of at least any one
of the brake device, the brake control section, and
the plurality of diagnosis sections, the plurality of di-
agnosis sections transmit a braking command for
actuating the brake device to the plurality of output
control sections.

An elevator apparatus, comprising:

a car provided in a hoistway;

a motor for driving raising and lowering of the
car;

a brake device for braking rotation of the motor,
including a brake wheel rotated along with the
rotation of the motor and a plurality of brake units
for braking the rotation of the brake wheel;
signal generation means for generating a brake
diagnosis signal relating to operations of the plu-
rality of brake units;

an operation control section for collectively con-
trolling an operation of the car;

a motor control section for controlling the driving
of the motor in response to a command from the
operation control section;

a plurality of brake control sections included in
different brake systems for the plurality of brake
units, respectively, each being for controlling an
operation of the plurality of brake units in re-
sponse to the command from the operation con-
trol section and being capable of generating a
brake-control-section diagnosis signal; and

a plurality of diagnosis sections respectively in-
cluded in the different brake systems, capable
of performing at least failure diagnosis for the
plurality of brake units based on the brake diag-
nosis signal from the signal generating means
among the failure diagnosis for the plurality of
brake units and failure diagnosis for the plurality
of brake control sections based on the brake-
control-section diagnosis signals from the plu-
rality of brake control sections in the brake sys-
tem including the self diagnosis section,
wherein, when each of the plurality of diagnosis
sections compares the content of diagnosis per-
formed by the self diagnosis section with the
content of diagnosis performed by another one
of the plurality of diagnosis sections and con-

10

15

20

25

30

35

40

45

50

55

firms that the contents of diagnosis are not iden-
tical with each other, it is determined that a fail-
ure occurs in at least any one of the plurality of
diagnosis sections including the self diagnosis
section.

An elevator apparatus according to claim 3, further
comprising: a plurality of output control sections,
each being provided between one of the plurality of
brake control sections and one of the plurality of
brake units included in the same brake system and
being provided for each of the brake systems, for
controlling output signals to the plurality of brake
units in response to commands from the plurality of
brake control sections, wherein:

the plurality of diagnosis sections transmit brak-
ing commands for actuating the brake device to
all the plurality of output control sections when
detecting a failure of at least any one of the brake
device, the plurality of brake control sections,
and the plurality of diagnosis sections; and

the plurality of output control sections cause the
brake units to brake the rotation of the brake
wheel in response to the braking command from
atleast one of the plurality of diagnosis sections.

An elevator apparatus according to claim 3, further
comprising: a plurality of output control sections,
each being provided between one of the plurality of
brake control sections and one of the plurality of
brake units included in the same brake system and
being provided for each of the brake systems, for
controlling output signals to the plurality of brake
units in response to commands from the plurality of
brake control sections, wherein:

the plurality of diagnosis sections transmit brak-
ing commands for actuating the brake device to
the plurality of output control sections included
in another one of the brake systems when de-
tecting a failure of at least any one of the brake
device, the plurality of brake control sections,
and the plurality of diagnosis sections; and

the plurality of output control sections cause the
plurality of brake units to brake the rotation of
the brake wheel in response to the braking com-
mand from at least one of the plurality of diag-
nosis sections.

An elevator apparatus according to claim 1, wherein
the plurality of diagnosis sections transmit a diagno-
sis operation request for second failure diagnosis to
the operation control section when detecting the fail-
ure of at least any one of the brake device, the plu-
rality of brake control sections, and the plurality of
diagnosis sections, and determining that first detect-
ed failure is erroneous diagnosis when the first de-



15 EP 2 407 410 A1

tected failure is not detected in the second failure
diagnosis as a result of the second failure diagnosis
during a diagnosis operation performed by the op-
eration control section.
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