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Description
Technical Field

[0001] The present invention relates to an elevator
control system, including an electronic safety device for
determining presence or absence of an abnormality in
an elevator and a control device for controlling an oper-
ation of the elevator based on information from the elec-
tronic safety device.

Background Art

[0002] Conventionally, in order to monitor a state of an
elevator, there has been proposed a safety chain for an
elevator device, for performing wireless communication
between each equipment of the elevator and the control
device. A base transceiver is electrically connected to
the control device, and a transceiver is electrically con-
nected to each equipment. A token is outputted from the
base transceiver. The token outputted from the base
transceiver is passed onto the transceiver of each equip-
ment in succession and then returns to the base trans-
ceiver. In a case of a breakdown of any of the equipment,
the token is blocked by the broken device, so the token
does not return to the base transceiver. In this case, the
operation of the elevator is stopped by the control device
(see Patent Document 1).

[0003] Patent Document 1: JP 2003-40543 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] As described above, for the conventional ele-
vator, as a system for enhancing performance thereof,
there has been proposed a system for monitoring a state
of the elevator by wireless communication. Accordingly,
in a case where a safety device for monitoring the state
ofthe elevatorisindividually installed, in order to enhance
the performance, the device can be provided as an elec-
tronic safety device for electrically determining presence
or absence of an abnormality in the elevator and trans-
mitting information to the control device.

[0005] In this case, for example, when the electronic
safety device suffers abreakdown, for repair, itis required
to remove the electronic safety device from the control
device. Usually, in a state where the electronic safety
device is removed from the control device, the operation
of the elevator is not performed. However, in the conven-
tional elevator, even when the electronic safety device
is kept removed from the control device, by performing
a short-circuiting treatment, itis possible to easily perform
a normal operation of the elevator. Thus, in this case, the
electronic safety device does not function at the time of
normal operation, so soundness of the operation of the
elevator decreases.

[0006] The presentinvention has been made to solve
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the above-mentioned problem, and it is therefore an ob-
ject of the present invention to obtain an elevator control
system, capable of more reliably preventing a normal op-
eration of the elevator from being continued while an elec-
tronic safety device is kept electrically disconnected from
a control device.

Means for solving the Problem

[0007] An elevator control system according to the
present invention includes: an electronic safety device
for determining presence or absence of an abnormality
in an elevator and outputting a confirmation response
signal when the electronic safety device receives a pre-
determined confirmation request signal; and a control de-
vice, which outputs the confirmation request signal to the
electronic safety device during an operation of the ele-
vator and detects presence or absence of reception of
the confirmation response signal from the electronic safe-
ty device to determine presence or absence of an abnor-
mality in an electrical connection with the electronic safe-
ty device, for controlling the operation of the elevator
based on the determination on the presence or absence
of the abnormality in the elevator and the determination
on the presence or absence of the abnormality in the
electrical connection.

Brief Description of the Drawings
[0008]

Fig. 1 is a structural view showing an elevator ac-
cording to Embodiment 1 of the present invention.
Fig. 2 is a structural view of the electronic safety de-
vice and the control device of Fig. 1.

Fig. 3 is a flow chart showing the connection confir-
mation operation of the control device CPU of Fig. 2.

Best Modes for carrying out the Invention

[0009] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
drawings.

Embodiment 1

[0010] Fig. 1 is a structural view showing an elevator
according to Embodiment 1 of the present invention. In
the figure, in a hoistway 1, there are provided a car 2 and
a counterweight 3. In an upper portion of the hoistway 1,
there are provided a hoisting machine (drive device) 4
for raising and lowering the car 2 and the counterweight
3 and a deflector sheave 5 arranged in the vicinity of the
hoisting machine 4. The hoisting machine 4 has a hoisting
machine main body 6 including a motor and a drive
sheave 7 rotated by the hoisting machine main body 6.
[0011] A plurality of main ropes 8 are looped around
the drive sheave 7. The car 2 and the counterweight 3
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are suspended in the hoistway 1 by the main ropes 8.
The car 2 and the counterweight 3 are raised and lowered
in the hoistway 1 by rotation of the drive sheave 7.
[0012] In the upper portion of the hoistway 1, there is
provided a governor sheave 9 and in a lower portion of
the hoistway 1, there is provided a tension pulley 10. A
governor rope 11 moved together with the car 2 is looped
around the governor sheave 9 and the tension pulley 10.
Therefore, the governor sheave 9 and the tension pulley
10 are rotated when the car 2 moves.

[0013] The governor sheave 9 is provided with an en-
coder (detection sensor) 12 for generating a signal cor-
responding to the rotation of the governor sheave 9. In
the hoistway 1, there are separately provided an elec-
tronic safety device 14 and a control device 15.

[0014] Fig. 2is astructural view of the electronic safety
device 14 and the control device 15 of Fig. 1. Inthe figure,
each of the electronic safety device 14 and the control
device 15 is individually mounted on a support base in
the hoistway 1. The electronic safety device 14 and the
control device 15 are mounted in the hoistway 1, respec-
tively, thereby being electrically connected to each other
through a communication line 19.

[0015] The electronic safety device 14 includes a safe-
ty device CPU (safety device processing portion) 16 for
determining presence or absence of the abnormality in
the elevator. Further, the control device 15 includes a
safety circuit 17 for stopping the operation of the elevator
when the abnormality in the elevator occurs and a control
device CPU (control device processing portion) 18 for
controlling the operation of the eleavtor.

[0016] The safety device CPU 16 performs the deter-
mination of presence or absence of the abnormality in
the elevator (determination of presence or absence of an
abnormality of the electronic safety device 14 itself, pres-
ence or absence of an abnormality of a speed of the car
2, and the like) based on information from various detec-
tion sensors such as the encoder 12. Further, when the
safety device CPU 16 performs the determination that
the abnormality in the elevator does not occur and the
state of the elevator is normal (state normality determi-
nation), the safety device CPU 16 turns on an internal
circuit to output a normal signal 20 to the safety circuit
17. Further, when the safety device CPU 16 performs
the determination that the abnormality in the elevator oc-
curs (state abnormality determination), the safety device
CPU 16 turns off the internal circuit to stop the output of
the normal signal 20.

[0017] When the normal signal 20 from the safety de-
vice CPU 16 is inputted to the safety circuit 17, the safety
circuit 17 is not actuated. When the safety circuit 17 is
not actuated, the operation of the elevator is controlled
by the control device CPU 18 to be a normal operation.
Further, the safety circuit 17 is actuated by stoppage of
the input of the normal signal 20 from the safety device
CPU 16. As a result, the operation of the elevator is forc-
edly stopped.

[0018] In order to determine presence or absence of
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an abnormality of the electrical connection between the
electronic safety device 14 and the control device 15, the
control device CPU 18 outputs predetermined confirma-
tion request signals (electrical signals) to the safety de-
vice CPU 16 through the communication line 19 during
the operation of the elevator. The confirmation request
signals are outputted at predetermined time intervals.
[0019] When the safety device CPU 16 receives the
confirmation request signal from the control device CPU
18, the safety device CPU 16 outputs a confirmation re-
sponse signal (electrical signal) to the control device CPU
18 through the communication line 19. Each confirmation
response signal is outputted from the safety device CPU
16 every time the safety device CPU 16 receives the
confirmation request signal.

[0020] When the control device CPU 18 receives the
confirmation response signal from the safety device CPU
16 within a predetermined time after the output of the
confirmation request signal, the control device CPU 18
performs a determination that there is no abnormality in
the electrical connection between the electronic safety
device 14 and the control device 15 (connection normality
determination). Further, when the control device CPU 18
does not receive the confirmation response signal from
the safety device CPU 16 even after the predetermined
time from the output of the confirmation request signal,
the control device CPU 18 performs a determination that
there occurs an abnormality in the electrical connection
between the electronic safety device 14 and the control
device 15 (connection abnormality determination). That
is, based on presence or absence of the reception of the
confirmation response signal from the safety device CPU
16, the control device CPU 18 determines whether or not
the electrical connection between the electronic safety
device 14 and the control device 15 is abnormal.
[0021] When the control device CPU 18 performs the
connection normality determination, the control device
CPU 18 allows the normal operation of the elevator to be
continued. Further, while the control device CPU 18 is
performing the connection abnormality determination,
the control device CPU 18 stops the operation of the el-
evator even if the normal signal 20 is inputted to the safety
circuit 17. Note that, the elevator control system includes
the electronic safety device 14 and the control device 15.
[0022] Next, a connection confirmation operation of
the control device CPU 18 for determining presence or
absence of the abnormality in the electrical connection
between the electronic safety device 14 and the control
device 15 will be explained. Fig. 3 is a flow chart showing
the connection confirmation operation of the control de-
vice CPU 18 of Fig. 2. As shown in the figure, when the
control device CPU 18 determines presence or absence
of the abnormality in the electrical connection between
the electronic safety device 14 and the control device 15,
the control device CPU 18 outputs the confirmation re-
quest signal to the safety device CPU 16 (S1). After that,
the control device CPU 18 detects whether or not the
control device CPU 18 has received the confirmation re-
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sponse signal from the safety device CPU 16 (S2).
[0023] In acase where the control device CPU 18 has
received the confirmation response signal from the safety
device CPU 16, the control device CPU 18 performs the
connection normality determination (S3), and the con-
nection confirmation operation of the control device CPU
18 ends. Further, in a case where the control device CPU
18 has not received the confirmation response signal
from the safety device CPU 16, the control device CPU
18 determines whether or not the predetermined time
has passed (S4).

[0024] Inacase where the predetermined time has not
passed, the control device CPU 18 repeats the determi-
nation on whether or not the control device CPU 18 has
received the confirmation response signal from the safety
device CPU 16 until the predetermined time passes. After
that, in a case where there is no reception of the confir-
mation response signal from the safety device CPU 16
even after the predetermined time has passed, the con-
trol device CPU 18 performs the connection abnormality
determination (S5), and the connection confirmation op-
eration of the control device CPU 18 ends.

[0025] Next, an operation of the elevator control sys-
tem will be explained. When the operation of the elevator
is performed normally, the state normality determination
is performed by the safety device CPU 16, and the con-
nection normality determination is performed by the con-
trol device CPU 18. At this time, the normal signal 20
from the safety device CPU 16 is inputted to the safety
circuit 17, and the operation of the elevator is not stopped.
[0026] When, for example, the speed of the car 2 be-
comes abnormal and the safety device CPU 16 performs
the state abnormality determination, the input of the nor-
mal signal 20 to the safety circuit 17 is stopped. As a
result, the safety circuit 17 is actuated and the operation
of the elevator is forcedly stopped.

[0027] Further, when, for example, the electronic safe-
ty device 14 is removed from the support base and the
electronic safety device 14 is electrically disconnected
from the control device 15, the confirmation response
signal outputted from the safety device CPU 16 does not
reach the control device CPU 18, so reception of the con-
firmation response signal by the control device CPU 18
is stopped. As a result, the control device CPU 18 per-
forms the connection abnormality determination, and
even when the input of the normal signal 20 to the safety
circuit 17 is continued, the operation of the elevator is
stopped.

[0028] In the elevator control system as described
above, the control device 15 outputs the confirmation re-
quest signal to the electronic safety device 14 during the
operation of the elevator and determines whether or not
the electrical connection with the electronic safety device
14 is abnormal based on presence or absence of the
reception of the confirmation response signal from the
electronic safety device 14. Therefore, it is possible to
determine whether or not the electronic safety device 14
is electrically disconnected from the control device 15
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with more reliability. Accordingly, even in a case where
the reception of the normal signal 20 by the electronic
circuit 17 is forcedly continued by the short-circuiting
treatment with respect to the control device 15, it is pos-
sible to prevent the normal operation of the elevator from
being continued when the electronic safety device 14 is
actually disconnected electrically from the control device
14. As aresult, it is possible to prevent the normal oper-
ation of the elevator during repair of the electronic safety
device 14, thereby making it possible to increase the
soundness of the operation of the elevator.

[0029] Further, the control device 15 stops the opera-
tion of the elevator when the control device 15 determines
that the electrical connection with the electronic safety
device 14 is abnormal. Therefore, it is possible to further
increase the soundness of the operation of the elevator.

Embodiment 2

[0030] Further, in the above-mentioned example, the
control device CPU 18 detects presence or absence of
the reception of the confirmation response signal from
the electronic safety device 14, thereby determining pres-
ence or absence of the abnormality in the electrical con-
nection between the electronic safety device 14 and the
control device 15. However, a microswitch (detection de-
vice) for detecting attachment/detachment of the elec-
tronic safety device 14 may be provided to the support
base, to thereby allow the control device CPU 18 to de-
termine the presence or absence of the abnormality in
the electrical connection between the electronic safety
device 14 and the control device 15 based on information
from the microswitch. That is, the microswitch for detect-
ing the presence or absence of the abnormality in the
electrical connection between the electronic safety de-
vice 14 and the control device 15 may be provided to the
support base.

[0031] In this case, the microswitch is turned on by
coming into contact with the electronic safety device 14
when the electronic safety device 14 is mounted on the
support base, and the microswitch is turned off when the
electronic safety device 14 is removed from the support
base. Further, in the control device CPU 18, when the
microswitch is on, it is determined that there is no abnor-
mality in the electrical connection between the electronic
safety device 14 and the control device 15, and when the
microswitch is off, it is determined that there occurs the
abnormality in the electrical connection between the elec-
tronic safety device 14 and the control device 15.
[0032] Even in the elevator control system as de-
scribed above, the control device CPU 18 can determine
the presence or absence of the abnormality in the elec-
trical connection between the electronic safety device 14
and the control device 15 based on information from the
microswitch, so it is possible to prevent a situation in
which the normal operation of the elevator is performed
when the electronic safety device 14 is being removed
from the support base. Therefore; it is possible to in-
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crease the soundness of the operation of the elevator.
Embodiment 3

[0033] Further, in the above-mentioned example, the
control device CPU 18 stops the operation of the elevator
when performing the connection abnormality determina-
tion, but may cause the operation of the elevator during
the connection abnormality determination to be a low-
speed operation. In this case, regardless of presence or
absence of the reception of the normal signal 20 by the
electronic circuit 17, the control device CPU 18 causes
the operation of the elevator to be the low-speed opera-
tion when performing the connection abnormality deter-
mination. Further, in the low-speed operation by the con-
trol device CPU 18, the speed of the car 2 is made lower
than that in the normal operation, that is, a level of speed
not interfering the operation of the elevator even when
the electronic safety device 14 does not function.
[0034] As described above, when performing the con-
nection abnormality determination, the control device
CPU 18 causes the speed of the car 2 to be lower than
that in the normal operation, thereby making it possible
to prevent the normal operation of the elevator from being
continued while the electronic safety device 14 is kept
electrically disconnected from the control device 15. Fur-
ther, it is possible to enhance an operational efficiency
of the elevator.

Claims

1. Anelevator control system, characterized by com-
prising:

an electronic safety device for determining pres-
ence or absence of an abnormality in an elevator
and outputting a confirmation response signal
when the electronic safety device receives a pre-
determined confirmation request signal; and

a control device, which outputs the confirmation
request signal to the electronic safety device
during an operation of the elevator and detects
presence or absence of reception of the confir-
mation response signal from the electronic safe-
ty device to determine presence or absence of
an abnormality in an electrical connection with
the electronic safety device, for controlling the
operation of the elevator based on the determi-
nation on the presence or absence of the abnor-
mality in the elevator and the determination on
the presence or absence of the abnormality in
the electrical connection.

2. An elevator control system, characterized by com-
prising:

an electronic safety device for determining pres-
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ence or absence of an abnormality in an eleva-
tor;

a control device electrically connected to the
electronic safety device; and

a detection device for detecting presence or ab-
sence of an abnormality of an electrical connec-
tion between the electronic safety device and
the control device,

characterized in that the control device controls an
operation of the elevator based on information from
each of the electronic safety device and the detection
device.

An elevator control system according to claim 1 or
2, characterized in that the control device stops
the operation of the elevator when the control device
determines that the electrical connection with the
electronic safety device is abnormal.

An elevator control system according to claim 1 or
2, characterized in that the control device causes
the operation of the elevator to be a low-speed op-
eration when the control device determines that the
electrical connection with the electronic safety de-
vice is abnormal.
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