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Description
Technical Field

[0001] The presentinvention relates to an elevator, an
elevator control method, and an elevator control pro-
gram.

Background Art

[0002] As a technique related to elevator control in-
cluding maintenance and inspection work, there is atech-
nique disclosed in PTL 1 below. PTL 1 describes the
following technique. A maintenance personnel who has
entered a hoistway pit 17 exits from an inside of the pit
17 after predetermined maintenance and inspection or
repair work, and at that time, operates a hoistway safety
switch 18 inside the hoistway pit 17. As illustrated in FIG.
4, a main control device 11 monitors an ON operation of
the hoistway safety switch 18 (step 8f), and when the
hoistway safety switch 18 is turned ON, the main control
device 11 cancels a door opening detection state based
on a bit signal from a transmission line 16 (step 9f), and
returns from an operation prohibition mode to a normal
operation mode. On the other hand, when the hoistway
safety switch 18 is not turned on, the door opening de-
tection state based on the bit signal from the transmission
line 16 is held (step 10f), and the operation prohibition
mode is maintained".

[0003] Inrecent EN standards and new JIS standards,
it is required to perform operation of returning to the nor-
mal operation mode after the maintenance and inspec-
tion or repair work outside the pitin order to ensure safety
of the maintenance personnel. As a result, the above-
described hoistway safety switch 18 is provided outside
the pit.

Citation List
Patent Literature

[0004] PTL 1: JP 2011-32028 A

Summary of Invention
Technical Problem

[0005] However,inthe above-described configuration,
the hoistway safety switch 18 is connected to the main
control device 11 by solo-lead wiring, which is a factor of
complicating equipment.

[0006] Therefore, an object of the present invention is
to provide an elevator, an elevator control method, and
an elevator control program capable of reducing a
number of wiring lines without adding equipment.
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Solution to Problem

[0007] In order to solve the above problem, for exam-
ple, the configuration described in the claims is adopted.
[0008] The present application includes a plurality of
solutions to solve the problem, and one example thereof
is a configuration in which an elevator including: a car; a
landing control unit thatincludes a plurality of connection
ports to each of which an operation terminal is connected,
andisinstalled in each landing for the car; a control device
having a drive control unit that controls traveling of the
car on a basis of a signal from the landing control unit;
and a return operation input unit that performs an oper-
ation for returning an operation mode of the car by the
drive control unit from an inspection mode to a normal
operation mode, wherein the control device includes a
return permission determination unit that permits the
drive control unit to return to the normal operation mode
when it is determined that a return permission signal is
transmitted from the return operation input unit, one of
idle ports to which the operation terminals are not con-
nected among the connection ports of the landing control
units being set as the return operation input unit.

Advantageous Effects of Invention

[0009] According to the present invention, there can
be provided an elevator, an elevator control method, and
an elevator control program capable of reducing a
number of wiring lines without adding equipment.

Brief Description of Drawings
[0010]

[FIG. 1] FIG. 1 is an overall configuration diagram of
an elevator according to an embodiment.

[FIG. 2] FIG. 2 is a flowchart illustrating an elevator
control method according to the embodiment.

Description of Embodiments

[0011] Hereinafter, an embodiment relating to an ele-
vator, an elevator control method, and an elevator control
program of the present invention will be described in de-
tail with reference to the drawings.

<<Elevator>>

[0012] FIG. 1 is an overall configuration diagram of an
elevator 1 according to an embodiment of the present
invention. As illustrated in this figure, the elevator 1 has
a car 11, a balance weight 12, and a main rope 13 con-
necting these to both ends of the main rope 13 inside a
traveling path 10 extending in a predetermined direction
along a building (structure) . A machine room 10a is dis-
posed above the traveling path 10, and a hoisting ma-
chine 14 around which the main rope 13 is wound is pro-
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vided in the machine room 10a.

[0013] On a wall surface of the traveling path 10, a
landing door 16 is provided facing a landing 15 provided
oneachfloorF1,F2, ...ofthe building. Each ofthe landing
doors 16 is engaged with a car door 11a in a state where
the car 11 has arrived at each landing F, and the car door
11a is opened, by which the landing door 16 is opened
together with the car door 11a.

[0014] In addition, each of the landings 15 is provided
with a call operation unit 20 and a landing control unit 21.
Ofthese, the call operation unit 20 has atleast an upward
call button 20a and a downward call button 20b.

[0015] That is, the call operation unit 20 provided in
the landing 15 of the bottom floor F1 has the upward call
button 20a. In addition, the call operation unit 20 provided
in the landing 15 of the middle floor F2 has at least the
upward call button 20a and the downward call button
20b. In addition, the call operation unit 20 provided in the
landing 15 of a top floor Fn has the downward call button
20b. These upward call button 20a and downward call
button 20b are landing call buttons provided as operation
terminals in the call operation unit 20.

[0016] In addition, the landing control unit 21 is con-
nected to the call operation unit 20, and transmits oper-
ation signals of the upward call button 20a and the down-
ward call button 20b of the call operation unit 20 to a
control device 30 described below. Each of the landing
control units 21 described above typically includes a
same number of connection ports 22a, 22b. Each of the
connection ports 22a, 22b is individually connected to
each of the upward call button 20a and the downward
call button 20b of the call operation unit 20. Therefore,
each of the landing control units 21 has the at least two
connection ports 22a, 22b. The above-described landing
control unit 21 is connected to the control device 30 de-
scribed below via wiring 23.

[0017] In the configuration as described above, each
of the landing control units 21 installed on the middle
floors F2, ... is in a state where the upward call button
20a and the downward call button 20b are individually
connected to the two connection ports 22a, 22b. In ad-
dition, in the landing control unit 21 installed on the top
floor Fn, the downward call button 20b is connected to
only the one connection port 22b of the two connection
ports 22a, 22b, and the other connection port 22a is an
idle port 22x. On the other hand, in the landing control
unit 21 installed on the bottom floor F1, the upward call
button 20a is connected to only the one connection port
22a of the two connection ports 22a, 22b, and the other
connection port 22b is an idle port 22y.

[0018] Any one of the idle ports 22x, 22y is used as a
return operation input unit, and is distinguished from the
other connection ports 22a, 22b as a predetermined con-
nection port 101 to which a connector 100 is detachably
connected. Note that the connector 100 is used by the
maintenance personnel of the elevator 1 to transmit, to
the control device 30, a signal for permitting return to a
normal operation mode. For example, the above-de-
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scribed connector 100 transmits an ON signal in a state
connected to the predetermined connection port 101, and
transmission of the ON signal is stopped in a state where
the connector 100 is removed from the predetermined
connection port 101. Alternatively, the opposite may be
applied.

[0019] Here, in the inspection work of the elevator 1,
the maintenance personnel enters a pit 10b in a lower
portion of the traveling path 10 to perform the work, and
the worker who has left the pit 10b after the work end
operates the connector 100. Therefore, the connector
100 may be connected to any of the idle ports 22y, 22x.
However, in consideration of convenience of the opera-
tion of the connector 100, as illustrated, it is preferable
to connect the connector 100 using the idle port 22y of
the landing control unit 21 on the bottom floor F1 closer
to the pit 10b as the predetermined connection port 101
serving as the return operation input unit.

[0020] The control device 30 is typically disposed at a
position close to the hoisting machine 14 and in the ma-
chine room 10a. The control device 30 controls opening
and closing of the car door 11a provided in the car 11
and driving of the hoisting machine 14.

[0021] Here, the control device 30 is configured by a
calculator. The calculator is hardware used as a so-called
computer. The calculator may include a central process-
ing unit (CPU), a random access memory (RAM), a non-
volatile storage unit such as a read only memory (ROM)
or a hard disk drive (HDD), and further, a network inter-
face.

[0022] The control device 30 configured by the above-
described calculator stores, in a nonvolatile storage unit,
a control program related to the operation of the elevator
including the driving of the car door 11a and the hoisting
machine 14, and executes processing based on the
stored control program to control the operation of the
elevator 1. The above-described control device 30 in-
cludes a drive control unit 30a and a return permission
determination unit 30b as functional units that execute
the control program.

[0023] The drive control unit 30a controls opening and
closing of the car door 11a and traveling of the hoisting
machine 14 on the basis of a signal from a car call oper-
ation unit (not illustrated) provided inside the car 11, a
signal from each of the call operation units 20, and signals
from various sensors (not illustrated). In addition, the re-
turn permission determination unit 30b permits return
from an inspection mode to the normal operation mode
on the basis of the signal from the predetermined con-
nection port 101 when the operation mode of the elevator
1is the inspection mode. Details of the permission of the
return by this return permission determination unit 30b
will be described in the next elevator control method.

<<Elevator control method>>

[0024] FIG.2isaflowchartillustrating the elevator con-
trol method according to the embodiment. The elevator
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control method illustrated in this figure is a procedure of
control performed by the control program held in the con-
trol device 30 described with reference to FIG. 1, and is
a procedure of processing for ending the inspection of
the elevator 1 and returning to the normal operation
mode. Hereinafter, the elevator control method will be
described with reference to FIG. 1 along the flowchart of
FIG. 2.

<Step S101>

[0025] In step S101, the return permission determina-
tion unit 30b determines whether the signal from the pre-
determined connection port 101 has been received.
Here, the predetermined connection port 101 is an idle
port 22y to which the connector 100 is connected, and
is a port used as the return operation input unit of the
connection ports 22a, 22b. When determining that the
signal from the predetermined connection port 101 has
been received (YES), the return permission determina-
tion unit 30b proceeds the processing to the next step
S102, and repeats the determination otherwise.

<Step S102>

[0026] In step S102, the return permission determina-
tion unit 30b determines whether a return permission sig-
nal has been received from the predetermined connec-
tion port 101. Here, this return permission signal is a rec-
tangular wave signal that is brought into an OFF state
when the connector 100 connected to the predetermined
connection port 101 is pulled out from the predetermined
connection port 101 and is then brought into an ON state
again when the connector 100 is connected to the pre-
determined connection port 101. That is, on the basis of
the above-described rectangular signal, the return per-
mission determination unit 30b determines whether the
worker has escaped from the pit 10b, pulled out the con-
nector 100 from the predetermined connection port 101
of the landing control unit 21, and subsequently connect-
ed the removed connector 100 to the predetermined con-
nection port 101 again. When determining that the signal
is the return permission signal (YES), the return permis-
sion determination unit 30b proceeds the processing to
the next step S103. When itis determined that the signal
is not the return permission signal (NO), the processing
returns to step S101.

<Step S103>

[0027] in step S103, the return permission determina-
tion unit 30b permits the drive control unit 30a to return
the operation mode from the inspection mode to the nor-
mal operation mode. As a result, the drive control unit
30areturns the operation mode from the inspection mode
to the normal operation mode, and ends the processing.
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<<Effects of embodiments

[0028] According to the embodiment described above,
itis possible to end the inspection work of the elevator 1
and return the elevator 1 to the normal operation mode
by using, as the return operation input unit, any of the
idle ports 22x, 22y among the connection ports 22a, 22b
of the plurality of landing control units 21. As a result, as
illustrated in FIG. 1, it is possible to eliminate solo-lead
wiring 200 between a return operation input unit 101’ for
transmitting the return permission signal, and the control
device 30, and to reduce a number of wiring lines in the
elevator 1. As aresult, itis possible to reduce the number
of wiring lines without adding equipment to the elevator 1.
[0029] Note that in the embodiment described above,
the configuration is such that in the determination of the
input of the return permission signal, it is determined
whether or not the procedure of pulling out the connector
100 connected to the predetermined connection port 101
and subsequently connecting the pulled-out connector
100 to the predetermined connection port 101 again has
been performed. As a result, it is possible to prevent the
connector 100 from being lost or mislaid. However, in a
case where it is not necessary to consider the loss or
mislaying of the connector 100, a configuration may be
employed in which itis determined whether the connector
100 is connected to the predetermined connection port
101 and subsequently the connected connector 100 is
pulled out from the predetermined connection port 101.
Furthermore, in a case where it is not necessary to con-
sider problems of an operation mistake, a configuration
may be employed in which an input switch for return per-
mission is connected to the predetermined connection
port 101.

[0030] As described above, the present invention is
notlimited to the above-described embodimentand mod-
ifications, but includes various modifications. For exam-
ple, the above-described embodiment has been de-
scribed in detail in order to describe the presentinvention
in an easy-to-understand manner, and is not necessarily
limited to those having all the configurations described.
Moreover, a part of a configuration of a certain embodi-
ment can be replaced with a configuration of another em-
bodiment, and a configuration of a certain embodiment
can also be added to a configuration of another embod-
iment. Moreover, with respect to a part of a configuration
of each embodiment, addition of another configuration,
deletion, or replacement can be made. Reference Signs
List

[0031]

1 elevator

11 car

15 landing

20a upward call button (operation terminal)
20b downward call button (operation terminal)

21 landing control unit
22a,22b  connection port
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22x, 22y idle port

30 control device

30a drive control unit

30b return permission determination unit

100 connector

101 predetermined connection port (return oper-
ation input unit)

F1 bottom floor

Claims

1. An elevator comprising:

a car;

a landing control unit that includes a plurality of
connection ports to each of which an operation
terminal is connected, and is installed in each
landing for the car;

a control device having a drive control unit that
controls traveling of the car on a basis of a signal
from the landing control unit; and

a return operation input unit that performs an
operation for returning an operation mode of the
car by the drive control unit from an inspection
mode to a normal operation mode,

wherein the control device includes

areturn permission determination unit that per-
mits the drive control unit to return to the normal
operation mode when it is determined that a re-
turn permission signal is transmitted from the
return operation input unit, one of idle ports to
which the operation terminals are not connected
among the connection ports of the landing con-
trol units being set as the return operation input
unit.

The elevator according to claim 1, wherein the idle
port used as the return operation input unit is one of
the connection ports of the landing control unit in-
stalled on a bottom floor of the landing control units.

The elevator according to claim 1, wherein the op-
eration terminal is a landing call button.

The elevator according to claim 1, wherein each of
the landing control units has a same number of con-
nection ports.

The elevator according to claim 1, wherein a con-
nector that transmits a signal to the control device is
detachably connected to the return operation input
unit.

The elevator according to claim 1, wherein the return
permission signal is a rectangular signal.

An elevator control method for controlling an elevator
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including

a car,

a landing control unit that includes a plurality of
connection ports to each of which an operation
terminal is connected, and is installed in each
landing for the car,

a control device having a drive control unit that
controls traveling of the car on a basis of a signal
from the landing control unit, and

a return operation input unit that performs an
operation for returning an operation mode of the
car by the drive control unit from an inspection
mode to a normal operation mode,

wherein a return permission determination unit
provided in the control device permits the drive
control unit to return to the normal operation
mode when it is determined that a return per-
mission signal is transmitted from the return op-
eration input unit, one of idle ports to which the
operation terminals are not connected among
the connection ports of the landing control units
being set as the return operation input unit.

8. Anelevator control program that is a control program

of an elevator including

a carr,

a landing control unit that includes a plurality of
connection ports to each of which an operation
terminal is connected, and is installed in each
landing for the car,

a control device having a drive control unit that
controls traveling of the car on a basis of a signal
from the landing control unit, and

a return operation input unit that performs an
operation for returning an operation mode of the
car by the drive control unit from an inspection
mode to a normal operation mode,

wherein the drive control unit is permitted to re-
turn to the normal operation mode when it is de-
termined that a return permission signal is trans-
mitted from the return operation input unit to a
return permission determination unit provided in
the control device, one of idle ports to which the
operation terminals are not connected among
the connection ports of the landing control units
being set as the return operation input unit.
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