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Description

Technical Field

[0001] The present invention relates to an operation-
mode switching system for an elevator, which is config-
ured to switch an operation mode at the time of mainte-
nance work.

Background Art

[0002] Machine room-less type elevators without a ma-
chine room, which include a hoisting machine and a con-
troller provided in a hoistway, have become the main-
stream of elevators of recent years . Therefore, at the
time of maintenance of elevator equipment, a mainte-
nance person more frequently enters the hoistway to per-
form maintenance work.
[0003] For example, when the hoisting machine and
the controller are provided in an upper part of the hoist-
way, the maintenance person performs the maintenance
work for the hoisting machine and the controller on the
top of a car. Moreover, for the maintenance of a landing-
door device, various types of switches provided in the
hoistway, and the like, the maintenance person also per-
forms the maintenance work on the top of the car. Further,
when the hoisting machine and the controller are provid-
ed in a lower part of the hoistway, the maintenance per-
son enters a pit of the hoistway to perform the mainte-
nance work for the hoisting machine and the controller.
[0004] In order to ensure a space for the evacuation
of the maintenance person at the time of maintenance
work as described above, final limit switches are provided
in the upper part and the lower part of the hoistway so
that the car is prevented from moving beyond the final
limit switches when a maintenance operation is per-
formed. Before the maintenance person enters the pit, a
switch provided to a landing or the like is previously op-
erated so that the car does not operate. Then, the main-
tenance person enters the pit.
[0005] Further, with a conventional controller for an el-
evator, when an unlocking device for a landing door is
operated, an operation mode is automatically switched
from a normal-operation mode to a maintenance-opera-
tion mode (for example, see Patent Literature 1) .

Citation List

Patent Literature

[0006] [PTL 1] JP 2007-276896 A

Summary of Invention

Technical Problems

[0007] In the conventional elevators as described
above, when the maintenance person enters the pit, the

operation mode is required to be previously switched to
the maintenance-operation mode outside of the hoist-
way. Therefore, a selector switch provided to a landing
on a bottom floor or the like is to be operated. In practice,
however, the maintenance person can enter the pit even
without operating the selector switch. Therefore, there is
a possibility that the maintenance person carelessly en-
ters the pit while the normal-operation mode is main-
tained.
[0008] On the other hand, with the conventional con-
troller for the elevator described in Patent Literature 1,
the operation mode is automatically switched to the main-
tenance-operation mode . However, the controller be-
comes complex, and hence there is a fear in that equip-
ment cost disadvantageously increases.
[0009] The present invention has been made to solve
the problems described above, and therefore has an ob-
ject to provide an operation-mode switching system for
an elevator, which can more reliably prevent, with a sim-
ple configuration, a maintenance person to enter a hoist-
way while a normal-operation mode is maintained.

Solution to Problems

[0010] According to the present invention, there is pro-
vided an operation-mode switching system for an eleva-
tor, which is provided to an elevator including a plurality
of landing-door switches for detecting an open state of a
plurality of landing doors, and switches an operation
mode during maintenance work, the operation-mode
switching system for an elevator including: a mainte-
nance-operation mode selector switch provided in a
hoistway, for switching the operation mode to a mainte-
nance-operation mode; a landing-door opening detection
switch provided to the landing door independently of the
landing-door switches, the landing-door opening detec-
tion switch being turned OFF when the landing door is
intentionally opened; and relay for inhibiting normal op-
eration during maintenance, which is demagnetized
when the landing-door opening detection switch is turned
OFF to inhibit start of a car, in which a maintenance op-
eration of the car is enabled by switching the operation
mode to the maintenance-operation mode through the
maintenance-operation mode selector switch after the
start of the car is inhibited by the relay for inhibiting normal
operation during maintenance.
[0011] Further, according to a non-claimed embodi-
ment, there is provided an operation-mode switching sys-
tem for an elevator, which is provided to an elevator in-
cluding a plurality of landing-door switches for detecting
an open state of a plurality of landing doors and a car
gate switch for detecting an open state of a car door, and
switches an operation mode during maintenance work,
the operation-mode switching system for an elevator in-
cluding: a maintenance-operation mode selector switch
provided in a hoistway, for switching the operation mode
to a maintenance-operation mode; a relay for inhibiting
normal operation during maintenance, which is demag-
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netized to inhibit start of a car; and a determination unit
for determining intentional opening of the landing door
while the car door remains closed based on consistency
between the landing-door switches and the car gate
switch to demagnetize the relay for inhibiting normal op-
eration during maintenance, in which a maintenance op-
eration of the car is enabled by switching the operation
mode to the maintenance-operation mode through the
maintenance-operation mode selector switch after the
start of the car is inhibited by the relay for inhibiting normal
operation during maintenance.

Advantageous Effects of Invention

[0012] With the operation-mode switching system for
the elevator according to the present invention, when the
landing doors are intentionally opened, the relay for in-
hibiting normal operation during maintenance is demag-
netized to temporarily prevent the car from being started.
Thereafter, by switching the operation mode to the main-
tenance-operation mode through the maintenance-oper-
ation mode selector switch, the maintenance operation
of the car is enabled. Therefore, with the simple config-
uration, the maintenance person can be more reliably
prevented from entering the hoistway while the normal-
operation mode is maintained.

Brief Description of Drawings

[0013]

FIG. 1 is a configuration diagram illustrating a ma-
chine room- less type elevator according to a first
embodiment of the present invention.
FIG. 2 is a front view illustrating landing doors illus-
trated in FIG. 1.
FIG. 3 is a back view illustrating a principal part of
the landing doors 5 illustrated in FIG. 2 in an enlarged
manner.
FIG. 4 is a circuit diagram illustrating an operation-
mode switching system for the elevator illustrated in
FIG. 1.
FIG. 5 is a circuit diagram illustrating an operation-
mode switching system for an elevator according to
a second embodiment of the present invention.
FIG. 6 is a circuit diagram illustrating an operation-
mode switching system for an elevator according to
a third embodiment of the present invention.

Description of Embodiments

[0014] In the following, modes for carrying out the
present invention are described referring to the drawings.

First Embodiment

[0015] FIG. 1 is a configuration diagram illustrating a
machine room- less type elevator according to a first em-

bodiment of the present invention. In FIG. 1, a hoisting
machine 2 is provided in a lower part of a hoistway 1.
The hoisting machine 2 includes a driving sheave, a hoist-
ing-machine motor for rotating the driving sheave, and a
hoisting-machine brake for braking the rotation of the
driving sheave. Suspension means (not shown) is wound
around the driving sheave. As the suspension means, a
plurality of ropes or a plurality of belts are used.
[0016] A car 3 and a counterweight (not shown) are
suspended in the hoistway 1 by the suspension means
and are raised and lowered by the hoisting machine 2.
In a lower part of the hoistway 1, an elevator controller
(control board) 4 for controlling the hoisting machine 2 is
provided. An operation of the car 3 is controlled by the
elevator controller 4.
[0017] A landing doorway on each floor is opened and
closed by a pair (FIG. 2) of landing doors 5. Landing-door
switches 6 for detecting an open state of the landing
doors 5 are provided to the landing doors 5 on each floor.
[0018] A bottom-floor landing-door opening detection
switch 7 is provided to the landing doors 5 on the bottom
floor, independently of the landing-door switch 6. The
bottom-floor landing-door opening detection switch 7 is
provided only to the landing door 5 on the bottom floor
and detect that the landing doors 5 on the bottom floor
are intentionally opened.
[0019] General-floor landing-door opening detection
switches 8 are provided to the landing doors 5 on each
of the floors other than the bottom floor, independently
of the landing-door switches 6. The general-floor landing-
door opening detection switches 8 detect that the landing
doors 5 on the floors other than the bottom floor are in-
tentionally opened.
[0020] In a pit 1a corresponding to a lowermost part of
the hoistway 1, an in-pit maintenance-operation mode
selector switch 9 for switching an operation mode to a
maintenance-operation mode and an in-pit maintenance-
operation device 10 for operating the car 3 in the main-
tenance-operation mode are provided. The in-pit main-
tenance-operation mode selector switch 9 and the in-pit
maintenance-operation device 10 are provided in prox-
imity to each other and are electrically connected to the
elevator controller 4.
[0021] A first reset switch 11 for resetting the switching
of the operation mode so as to return the operation mode
to the normal-operation mode is provided to the landing
on the bottom floor. A second reset switch 12 for resetting
the switching of the operation mode to return the opera-
tion mode to the normal-operation mode is provided to
the landing on a predetermined floor (for example, a sec-
ond floor) other than the bottom floor. The reset switches
11 and 12 are electrically connected to the elevator con-
troller 4.
[0022] A car doorway is closed and opened by car
doors 13. During a normal operation, when the car 3 ar-
rives at a floor, the landing doors 5 on the floor are opened
and closed interlockingly with the car doors 13.
[0023] On the top of the car 3, a door operator 14 for
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controlling the opening and closing of the car doors 13
is provided. The door operator 14 includes an on-car
maintenance-operation mode selector switch 15 for
switching the operation mode to the maintenance-oper-
ation mode and an on-car maintenance-operation device
16 for operating the car 3 in the maintenance-operation
mode. The on-car maintenance-operation mode selector
switch 15 and the on-car maintenance-operation device
16 are provided in proximity to each other and are elec-
trically connected to the elevator controller 4.
[0024] As described above, the in-pit maintenance-op-
eration mode selector switch 9, the in-pit maintenance-
operation device 10, the on-car maintenance-operation
mode selector switch 15, and the on-car maintenance-
operation device 16 are all provided in the hoistway 1.
Therefore, in order to operate the above-mentioned
switches and devices, a maintenance person is required
to intentionally open the landing doors 5 to enter the hoist-
way 1.
[0025] A car gate switch 17 for detecting an open state
of the car doors 13 is provided to the car door 13. In the
lower part of the hoistway 1, a maintenance-operation
lower limit switch 18 for limiting the lowering of the car 3
during the maintenance operation is provided. In the up-
per part of the hoistway 1, a maintenance-operation up-
per limit switch 19 for limiting the raising of the car 3
during the maintenance operation is provided. A cam 20
for operating the limit switches 18 and 19 is provided to
the car 3.
[0026] FIG. 2 is a front view illustrating the landing
doors 5 illustrated in FIG. 1, and FIG. 3 is a back view
(as viewed from the interior of the hoistway 1) illustrating
a principal part of the landing doors 5 illustrated in FIG.
2 in an enlarged manner. A hook 21 is fixed above the
landing doorway. A hook portion 21a is provided to one
end of the hook 21. A latch 22 is pivotably mounted to
upper parts of the landing door 5. An engagement portion
22a is provided to a distal end of the latch 22. When the
landing door 5 is in a fully closed state, the engagement
portion 22a comes into engagement with the hook portion
21a to inhibit the movement of the landing door 5 in a
door-opening direction.
[0027] When the car doors 13 perform a door-opening
operation after the car 3 lands, an engagement device
(not shown) provided on the car 3 side come into en-
gagement with the latch 22 to pivot the latch 22, thereby
releasing an engaged state of the latch 22 and the hook
21. As a result, the door-opening operation of the landing
doors 5 is enabled. Moreover, when the landing doors 5
perform a door-closing operation, the latch 22 is returned
to position at which the latch 22 comes into engagement
with the hook 21.
[0028] The landing-door switch 6 is provided in the vi-
cinity of the hook 21 above the landing doorway and is
operated by the pivoting of the latch 22. An interlock de-
vice 23 includes the hook 21, the latch 22, and the land-
ing-door switch 6.
[0029] On the other hand, the landing-door opening

detection switches 7 and 8 are provided on back surfaces
of the landing doors 5. On the back surfaces of the landing
doors 5, unlocking members 24 for manually unlocking
the interlock devices 23 are pivotably mounted. Unlock
key holes 5a, into which an unlock key (not shown) for
pivoting the unlocking members 24 is inserted, are pro-
vided to the landing doors 5, respectively.
[0030] Each of the unlocking members 24 is connected
to the latch 22 through a connection wire 25 and a con-
nection plate 26. The maintenance person uses the un-
lock key to pivot the unlocking member 24 in a clockwise
direction in FIG. 3 during the maintenance work. As a
result, an end of each of the latches 22, which is on the
side opposite to the engagement portion 22a, is pulled
down to pivot the latch 22 in the clockwise direction in
FIG. 3. In this manner, the engaged state between the
latch 22 and the hook 21 is manually released.
[0031] Each of the landing-door opening detection
switches 7 and 8 is provided in the vicinity of the unlocking
member 24 and is operated by the pivoting of the unlock-
ing member 24. Even if the latch 22 is pivoted by the
engagement device on the car 3 side during the normal
operation, the pivoting is not transmitted to the unlocking
member 24. Therefore, each of the landing-door opening
detection switches 7 and 8 detects only the intentional
opening of the corresponding landing door 5.
[0032] FIG. 4 is a circuit diagram illustrating an oper-
ation-mode switching system for the elevator illustrated
in FIG. 1. First to fourth reset relays 31, 32, 33, and 34
(PRSTA, CRSTA, PRSTB, and CRSTB) are connected
in parallel to each other. The first reset relay 31 and the
third reset relay 33 are relays for resetting a normal-op-
eration inhibited state while the maintenance is per-
formed in the pit 1a. The second reset relay 32 and the
fourth reset relay 34 are relays for resetting the normal-
operation inhibited state while the maintenance is per-
formed on the top of the car 3.
[0033] The first reset relay 31 is connected in series to
the first reset switch 11 to interlock with the first reset
switch 11. The second reset relay 32 is connected in
series to the second reset switch 12 to interlock with the
second reset switch 12.
[0034] The third reset relay 33 and the fourth reset relay
34 are relays for verifying that all the landing doors 5 are
closed.
[0035] A relay 35 (INSC) for inhibiting normal operation
during maintenance on car and a relay 36 (INSP) for in-
hibiting normal operation during maintenance in pit are
connected in parallel to a battery 37.
[0036] In FIG. 4, the reference symbols denoting the
contacts correspond in the following manner:

PRSTA: relay contact of the first reset relay 31;
CRSTA: relay contact of the second reset relay 32;
PRSTB: relay contact of the third reset relay 33;
CRSTB: relay contact of the fourth reset relay 34;
INSC: relay contact of the relay 35 for inhibiting nor-
mal operation during maintenance on car;

5 6 



EP 2 623 452 B1

5

5

10

15

20

25

30

35

40

45

50

55

INSP: relay contact of the relay 36 for inhibiting nor-
mal operation during maintenance in pit;
HLS-T: normally-closed contact of the general-floor
landing-door opening detection switch 8 on the top
floor;
HLS-M: normally-closed contacts of the general-
floor landing-door opening detection switches 8 on
intermediate floors (only one thereof is illustrated in
FIG. 4 for simplification);
HLS-B: normally-closed contact of the bottom-floor
landing-door opening detection switch 7;
DS-T: contact of the landing-door switch 6 on the top
floor;
DS-M: contacts of the landing-door switches 6 on
the intermediate floors (only one thereof is illustrated
in FIG. 4 for simplification);
DS-B: contact of the landing-door switch 6 on the
bottom floor;
GS: contact of the car gate switch 17;
TLS: contact of the maintenance-operation upper
limit switch 19; and
BLS: contact of the maintenance-operation lower
limit switch 18.

[0037] Therelay 35 for inhibiting normal operation dur-
ing maintenance on car is connected in series to the nor-
mally-closed contacts of the general-floor landing-door
opening detection switches 8. Therefore, the relay 35 for
inhibiting normal operation during maintenance on car is
released when the landing doors 5 on any one of the
floors other than the bottom floor are intentionally
opened. When the relay 35 for inhibiting normal operation
during maintenance on car is demagnetized, the start of
the car 3 is inhibited. Moreover, the relay 35 for inhibiting
normal operation during maintenance on car can be
turned ON only when the relay contacts of the second
reset relay 32 and the fourth reset relay 34 are closed.
[0038] The relay 36 for inhibiting normal operation dur-
ing maintenance in pit is connected in series to the nor-
mally-closed contact of the bottom-floor landing-door
opening detection switch 7. Therefore, the relay 36 for
inhibiting normal operation during maintenance in pit is
released when the landing doors 5 on the bottom floor
are intentionally opened. When the relay 36 for inhibiting
normal operation during maintenance in pit is demagnet-
ized, the start of the car 3 is inhibited. Moreover, the relay
36 for inhibiting normal operation during maintenance in
pit can be turned ON only when the relay contacts of the
first reset relay 31 and the third reset relay 33 are closed.
[0039] When the first reset switch 11 is turned ON un-
der a state in which the in-pit maintenance-operation
mode selector switch 9 and the on-car maintenance-op-
eration mode selector switch 15 are both turned to a nor-
mal-operation (AUTO) side, the first reset relay 31 is ex-
cited.
[0040] Further, when the second reset switch 12 is
turned ON under a state in which the in-pit maintenance-
operation mode selector switch 9 and the on-car main-

tenance-operation mode selector switch 15 are both
turned to the normal-operation (AUTO) side, the second
reset relay 32 is excited.
[0041] The contacts of all the landing-door switches 6
are connected in series. The fourth reset relay 34 is con-
nected in series to the contacts of the landing-door
switches 6. When the second reset relay 32 is excited
and all the contacts of the landing-door switches 6 are
closed, that is, all the landing doors 5 are closed, the
fourth reset relay 34 is excited. However, the fourth reset
relay 34 is configured so as not to be excited if the first
reset switch 11 on the bottom floor is turned ON at this
time.
[0042] The third reset relay 33 is connected in series
to the contacts of the landing-door switches 6. When the
first reset relay 31 is excited and all the contacts of the
landing-door switches 6 are closed, that is, all the landing
doors 5 are closed, the third reset relay 33 is excited.
However, the third reset relay 33 is configured so as not
to be excited if the second reset switch 12 is turned ON
at this time.
[0043] Therefore, the relays 35 and 36 for inhibiting
normal operation during maintenance are excited only
when the reset switches 11 and 12 are turned ON in the
landing in the case where all the landing doors 5 are
closed and the operation mode is not the maintenance-
operation mode. Once excited, the relays 35 and 36 for
inhibiting normal operation during maintenance are con-
figured so as to keep the excited state by their own con-
tacts and are always excited as long as the landing doors
5 are not intentionally opened.
[0044] A circuit including the landing-door opening de-
tection switches 7 and 8 and the relays 35 and 36 for
inhibiting normal operation during maintenance is con-
figured so that a power source is backed up by the battery
37 in a case of electric outage and power shutdown.
Therefore, when the relays recover from the electric out-
age after the relays 35 and 36 are interrupted in a case
of occurrence of electric outage, the elevator can be pre-
vented from being kept in a state where the start is in-
hibited.
[0045] Next, a switching operation of the operation
mode at the time of maintenance work is described. First,
the maintenance work performed in the pit 1a is de-
scribed. When the maintenance person intentionally
opens the landing doors 5 on the bottom floor for the
maintenance work in the pit 1a, the normally-closed con-
tact (HLS-B) of the bottom-floor landing-door opening de-
tection switch 7 is opened to release the relay 36 for
inhibiting normal operation during maintenance in pit. As
a result, the normally-open contact (INSP) connected to
the normal-operation (AUTO) side of the in-pit mainte-
nance-operation mode selector switch 9 is opened.
Therefore, power feeding to the elevator controller 4 is
stopped to inhibit the car 3 from being started.
[0046] Thereafter, the maintenance person turns the
in-pit maintenance-operation mode selector switch 9 to
a maintenance-operation mode (HAND) side. Then,
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power is fed to the elevator controller 4 only when any
one of operation switches (UP, DN) of the in-pit mainte-
nance-operation device 10 is operated. As a result, the
maintenance operation of the car 3 is enabled.
[0047] Each of the operation switches (UP, DN) of the
in-pit maintenance-operation device 10 includes two sys-
tems of contacts. One of the systems is connected to a
feeder of the elevator controller 4, whereas the other sys-
tem is connected to an up-operation command signal
and a down-operation command signal to the elevator
controller 4.
[0048] When the cam 20 comes into contact with the
maintenance-operation lower limit switch 18, the contact
(BLS) is opened to interrupt the circuit of the DN-side
operation switch of the in-pit maintenance-operation de-
vice 10, thereby restricting the lowering of the car 3 from
the position.
[0049] When the maintenance work is completed, the
maintenance person returns the in-pit maintenance-op-
eration mode selector switch 9 to the normal-operation
(AUTO) side and then moves from the interior of the pit
1a to the landing on the bottom floor. Then, in a state in
which all the landing doors 5 and the car doors 13 are
closed, the first reset switch 11 is operated. As a result,
the operation mode is returned to the normal-operation
mode.
[0050] Next, the maintenance work performed on the
top of the car 3 is described. When the maintenance per-
son intentionally opens the landing doors 5 on one of the
floor other than the bottom floor to get on the top of the
car 3, the normally-closed contact (HLS-T or HLS-M) of
the general-floor landing-door opening detection switch
8 on the corresponding floor is opened to release the
relay 35 for inhibiting normal operation during mainte-
nance on car. As a result, the normally-open contact (IN-
SC) connected to the normal operation (AUTO) side of
the on-car maintenance-operation mode selector switch
15 is opened. Therefore, the power feeding to the eleva-
tor controller 4 is stopped to inhibit the car 3 from being
started.
[0051] Thereafter, the maintenance person turns the
on-car maintenance-operation mode selector switch 15
to the maintenance-operation mode (HAND) side. Then,
power is fed to the elevator controller 4 only when any
one of operation switches (UP, DN) of the on-car main-
tenance-operation device 16 is operated. As a result, the
maintenance operation of the car 3 is enabled.
[0052] Each of the operation switches (UP, DN) of the
on-car maintenance-operation device 16 includes two
systems of contacts. One of the systems is connected to
the feeder of the elevator controller 4, whereas the other
system is connected to the up-operation command signal
and the down-operation command signal to the elevator
controller 4.
[0053] When the cam 20 comes into contact with the
maintenance-operation upper limit switch 19, the contact
(TLS) is opened to interrupt the circuit of the UP-side
operation switch of the on-car maintenance-operation

device 16, thereby restricting the raising of the car 3 from
the position.
[0054] When the maintenance work is completed, the
maintenance person returns the on-car maintenance-op-
eration mode selector switch 15 to the normal-operation
(AUTO) side and then moves from the top of the car to
the landing. Then, in a state in which all the landing doors
5 and the car doors 13 are closed, the second reset switch
12 is operated. As a result, the operation mode is returned
to the normal-operation mode.
[0055] According to the operation-mode switching sys-
tem for the elevator as described above, the maintenance
person can be more reliably prevented from entering the
hoistway 1 while the normal-operation mode is main-
tained, with a simple configuration.
[0056] Next, the case where the maintenance work is
performed simultaneously in the pit 1a and on the top of
the car 3 is described. When the maintenance person
working in the pit 1a intentionally opens the landing doors
5 on the bottom floor, the normally-closed contact (HLS-
B) of the bottom-floor landing-door opening detection
switch 7 is opened to release the relay 36 for inhibiting
normal operation during maintenance in pit. As a result,
the normally-open contact (INSP) connected to the nor-
mal-operation (AUTO) side of the in-pit maintenance-op-
eration mode selector switch 9 is opened.
[0057] When the maintenance person working on the
top of the car 3 intentionally opens the landing doors 5
on one of the floor other than the bottom floor, the nor-
mally-closed contact (HLS-T or HLS-M) of the general-
floor landing-door opening detection switch 8 on the cor-
responding floor is intentionally opened to release the
relay 35 for inhibiting normal operation during mainte-
nance on car. As a result, the normally-open contact (IN-
SC) connected to the normal-operation (AUTO) side of
the on-car maintenance-operation mode selector switch
15 is opened.
[0058] As described above, when the maintenance
person enters the pit 1a and another maintenance person
gets on the top of the car 3, the power feeding to the
elevator controller 4 is doubly interrupted. It is apparent
that the start of the car 3 is inhibited thereby.
[0059] In the above-mentioned state, even if the main-
tenance person present in the pit 1a switches the in-pit
maintenance-operation mode selector switch 9 to the
maintenance-operation mode (HAND) side, the contact
(INSC) is opened, and therefore the car 3 cannot be op-
erated even in the maintenance-operation mode. Then,
only when the operation switches of both the mainte-
nance-operation device 10 provided in the pit 1a and the
maintenance-operation device 16 provided on the top of
the car 3 are simultaneously operated in the same direc-
tion after the maintenance person present on the top of
the car 3 turns the on-car maintenance-operation selec-
tor switch 15 to the maintenance-operation mode
(HAND) side, the power is fed to the elevator controller
4 to enable the maintenance operation of the car 3. Thus,
the car 3 does not move in a state which is not expected
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by the maintenance person.

Second Embodiment

[0060] Next, FIG. 5 is a circuit diagram illustrating an
operation-mode switching system for an elevator accord-
ing to a second embodiment of the present invention. In
the second embodiment, the reset circuit for the relay 35
for inhibiting normal operation during maintenance on
car and the reset circuit for the relay 36 for inhibiting nor-
mal operation during maintenance in pit are the same
circuit.
[0061] Specifically, a circuit in which the first reset
switch 11 and the second reset switch 12 are connected
in parallel is connected in series to a first reset relay 38
which is common to the switches. The first reset relay 38
is a relay for resetting a normal-operation inhibited state
during the maintenance and interlocks with the first reset
switch 11 and the second reset switch 12.
[0062] The second reset relay 39 is a relay for verifying
that all the landing doors 5 are closed. The remaining
configuration is similar or identical to that of the first em-
bodiment.
[0063] In FIG. 5, the reference symbols denoting the
contacts correspond in the following manner:

RSTA: relay contact of the first reset relay 38; and
RSTB: relay contact of the second reset relay 39.

[0064] In the operation-mode switching system for the
elevator as described above, the reset circuit for the relay
35 for inhibiting normal operation during maintenance on
car and the reset circuit for the relay 36 for inhibiting nor-
mal operation during maintenance in pit are the same
circuit. Therefore, the configuration is simple . By oper-
ating any one of the reset switches 11 and 12, the elevator
can recover from a state in which the start is disabled.
[0065] The landing-door opening detection switches 7
and 8 are not required to be provided to all the floors. For
example, when the maintenance work is performed only
in the pit 1a and the movement to the pit 1a is always
made by opening the landing doors 5 on the bottom floor,
a method of providing only the bottom-floor landing-door
opening detection switch 7 is available. In this case, the
relay and the switches concerning the maintenance work
performed on the top of the car 3 are omitted. On the
other hand, when the maintenance work is performed
only on the top of the car 3, the bottom-floor landing-door
opening detection switch 7 can be omitted. Moreover, a
method of limiting the movement to the top of the car 3
only from a specific floor and providing the general-floor
landing-door opening detection switch 8 only to the spe-
cific floor is also available.

Third Embodiment

[0066] Next, FIG. 6 is a circuit diagram illustrating an
operation-mode switching system for an elevator accord-

ing to a third embodiment of the present invention. In the
third embodiment, an operation circuit for the relay 35 for
inhibiting normal operation during maintenance on car
and the relay 36 for inhibiting normal operation during
maintenance in pit is configured by a microcomputer (de-
termination unit) 41.
[0067] A gate switch relay 42 is turned ON and OFF
by the microcomputer 41 in accordance with opening and
closing of the car gate switch 17. A landing-door switch
relay 43 is turned ON and OFF by the microcomputer 41
in accordance with the opening and closing of the land-
ing-door switch 6. A normally-open contact (GSR) of the
gate switch relay 42 and a normally-open contact (DSR)
of the landing-door switch relay 43 are connected in se-
ries to the feeder of the elevator controller 4.
[0068] In the first and second embodiments, the inten-
tional opening of the landing doors 5 is detected by using
the landing-door opening detection switches 7 and 8. On
the other hand, in the third embodiment, the relays 35
and 36 for inhibiting normal operation during mainte-
nance are operated by the microcomputer 41. Therefore,
the intentional opening of only the landing doors 5 is de-
termined based on the consistency between the landing-
door switches 6 and the car gate switch 17 to interrupt
the relays 35 and 36 for inhibiting normal operation during
maintenance.
[0069] Specifically, when it is detected that the landing-
door switch 6 on the bottom floor is opened although the
car gate switch 17 is in a closed state, the relay 36 for
inhibiting normal operation during maintenance in pit is
interrupted. Moreover, when it is detected that the land-
ing-door switch 6 on one of the floor other than the bottom
floor is opened although the car gate switch 17 is in a
closed state, the relay 35 for inhibiting normal operation
during maintenance on car is interrupted.
[0070] Further, the relays 35 and 36 for inhibiting nor-
mal operation during maintenance are reset when a reset
switch signal is input in a state in which all the doors 5
and 13 are closed. Further, the circuit including the mi-
crocomputer 41 and the relays 35 and 36 for inhibiting
normal operation during maintenance is configured so
that the power source is backed up by the battery 37 in
a case of electric outage or power shutdown. The remain-
ing configuration is similar or identical to that of the first
embodiment.
[0071] Even by the operation-mode switching system
for the elevator described above, the maintenance per-
son can be more reliably prevented, with a simple con-
figuration, from entering the hoistway 1 while the normal-
operation mode is maintained. Moreover, even when the
maintenance work is performed simultaneously in the pit
1a and on the top of the car 3, the car 3 does not move
in a state which is not expected by the maintenance per-
son.
[0072] In the examples described above, in the case
where the maintenance work is performed simultaneous-
ly in the pit 1a and on the top of the car 3, the maintenance
operation of the car 3 is enabled as long as the operations
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are performed simultaneously in the same direction.
However, none of the operation of the in-pit maintenance-
operation device 10 and the operation of the on-car main-
tenance-operation device 16 may be accepted when the
start of the car 3 is inhibited by both the relay 35 for in-
hibiting normal operation during maintenance on car and
the relay 36 for inhibiting normal operation during main-
tenance in pit.
[0073] Further, although the machine room-less type
elevator has been described in the examples described
above, the present invention is applicable to an elevator
with a machine room as long as the maintenance work
is performed in the hoistway for the elevator.

Claims

1. An operation-mode switching system for an elevator,
which is provided to an elevator including a plurality
of landing-door switches (6) for detecting an open
state of a plurality of landing doors (5), and which
switches an operation mode during maintenance
work, the operation-mode switching system for an
elevator comprising:

a maintenance-operation mode selector switch
(9, 15) provided in a hoistway (1), for switching
the operation mode to a maintenance-operation
mode;
a landing-door opening detection switch (7, 8)
provided to the landing door (5) independently
of the landing-door switches (6), the landing-
door opening detection switch (7, 8) being
turned OFF when the landing door (5) is inten-
tionally opened; and
a relay (35, 36) for inhibiting normal operation
during maintenance, which is demagnetized
when the landing-door opening detection switch
(7, 8) is turned OFF to inhibit start of a car (3),
wherein a maintenance operation of the car (3)
is enabled by switching the operation mode to
the maintenance-operation mode through the
maintenance-operation mode selector switch
(9, 15) after the start of the car (3) is inhibited
by the relay (35, 36) for inhibiting normal oper-
ation during maintenance.

2. An operation-mode switching system for an elevator
according to claim 1, further comprising a mainte-
nance-operation device (10, 16) for manually oper-
ating the car (3) during the maintenance work, the
maintenance-operation device (10, 16) being provid-
ed in the hoistway (1) in proximity to the mainte-
nance-operation mode selector switch (9, 15).

3. An operation-mode switching system for an elevator
according to claim 1, further comprising a reset
switch (11, 12) provided to a landing, for returning

the operation mode to a normal-operation mode,
wherein when the maintenance-operation mode se-
lector switch (9, 15) is returned to the normal-oper-
ation mode side and the reset switch (11, 12) is op-
erated in a state in which closure of all the plurality
of landing doors (5) is detected based on states of
the plurality of landing-door switches (6), the car (3)
is operable in the normal-operation mode.

4. An operation-mode switching system for an elevator
according to claim 1, wherein:

the maintenance-operation mode selector
switch (9) is provided in a pit of the hoistway (1);
and
the landing-door opening detection switch (7) is
provided to the landing door (5) on a bottom
floor.

5. An operation-mode switching system for an elevator
according to claim 1, wherein:

the maintenance-operation mode selector
switch (15) is provided on top of the car (3); and
the landing-door opening detection switch (8) is
provided to the landing door (5) on a floor other
than a bottom floor.

6. An operation-mode switching system for an elevator
according to claim 2, wherein:

the maintenance-operation mode selector
switch (9, 15) comprises:

an in-pit maintenance-operation mode se-
lector switch (9) provided in a pit of the hoist-
way (1); and
an on-car maintenance-operation mode se-
lector switch (15) provided on top of the car
(3);

the maintenance-operation device (10, 16) com-
prises:

an in-pit maintenance-operation device (10)
provided in the pit; and
an on-car maintenance-operation device
(16) provided on the top of the car (3);

the landing-door opening detection switch (7, 8)
comprises:

a bottom-floor landing-door opening detec-
tion switch (7) provided to the landing door
(5) on a bottom floor; and
a general-floor landing-door opening detec-
tion switch (8) provided to the landing door
(5) on a floor other than the bottom floor;
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the relay (35, 36) for inhibiting normal operation
during maintenance comprises:

a relay (36) for inhibiting normal operation
during maintenance in pit, which corre-
sponds to the bottom-floor landing-door
opening detection switch (7); and
a relay (35) for inhibiting normal operation
during maintenance on car, which corre-
sponds to the general-floor landing-door
opening detection switch (8); and

the maintenance operation of the car (3) is en-
abled only when the in-pit maintenance-opera-
tion device (10) and the on-car maintenance-
operation device (16) are operated simultane-
ously in the same direction in a case where the
start of the car (3) is inhibited by both the relay
(36) for inhibiting normal operation during main-
tenance in pit and the relay (35) for inhibiting
normal operation during maintenance on car.

7. An operation-mode switching system for an elevator
according to claim 1, wherein a circuit including the
landing-door opening detection switch (7, 8) and the
relay (35, 36) for inhibiting normal operation during
maintenance is configured so that a power source
is backed up by a battery (37) in a case of electric
outage and power shutdown.

Patentansprüche

1. Betriebsmodus-Umschaltsystem für einen Aufzug,
das in einem Aufzug bereitgestellt ist, der eine Viel-
zahl von Landeflurtür-Schaltern (6) zum Detektieren
eines geöffneten Zustands einer Vielzahl von Lan-
deflurtüren (5) umfasst, und, das einen Betriebsmo-
dus während Wartungsarbeiten umschaltet, wobei
das Betriebsmodus-Umschaltungssystem für einen
Aufzug umfasst:

einen Wartungsbetriebsmodus-Auswählschal-
ter (9, 15), der in einem Aufzugschacht (1) be-
reitgestellt ist, um den Betriebsmodus zu einem
Wartungsbetriebsmodus zu schalten;
einen Landeflurtür-Öffnungsdetektionsschalter
(7, 8), der der Landeflurtür (5) unabhängig von
den Landeflurtür-Schaltern (6) bereitgestellt ist,
wobei der Landeflurtür-Öffnungsdetektions-
schalter (7, 8) ausgeschaltet wird, wenn die Lan-
deflurtür (5) absichtlich geöffnet wird; und
ein Relay (35, 36) zum Verhindern eines norma-
len Betriebs während der Wartung, das nicht
magnetisiert ist, wenn der Landeflurtür-Öff-
nungsdetektionsschalter (7, 8) ausgeschaltet
ist, um ein Losfahren der Kabine (3) zu verhin-
dern,

wobei ein Wartungsbetrieb der Kabine (3) durch
Schalten des Betriebsmodus zum Wartungsbe-
triebsmodus, durch den Wartungsbetriebsmo-
dus-Auswählschalter (9, 15) ermöglicht wird,
nachdem das Losfahren der Kabine (3) durch
das Relay (35, 36) verhindert ist, um einen nor-
malen Betrieb während der Wartung zu verhin-
dern.

2. Betriebsmodus-Umschaltsystem für einen Aufzug
nach Anspruch 1, weiter umfassend eine Wartungs-
betriebsvorrichtung (10, 16), um manuell die Kabine
(3) während der Wartungsarbeit zu bedienen, wobei
die Wartungsbetriebsvorrichtung (10, 16) in dem
Aufzugschacht (1) nahe dem Wartungsbetriebsmo-
dus-Auswählschalter (9, 15) bereitgestellt ist.

3. Betriebsmodus-Umschaltsystem für einen Aufzug
nach Anspruch 1, weiter umfassend einen Rücksetz-
Schalter (11, 12), der dem Landeflur bereitgestellt
ist, um den Betriebsmodus zu einen Normal-Be-
triebsmodus zurück zu setzen,
wobei, wenn der Wartungsbetriebsmodus-Auswähl-
schalter (9, 15) auf die Normal-Betriebsmodus-Seite
zurückgesetzt ist, und der Rücksetz-Schalter (11,
12) in einem Zustand betätigt wird, in dem ein Schlie-
ßen von allen der Vielzahl von Landeflurtüren (5),
basierend auf dem Zustand der Vielzahl von Lande-
flurtür-Schaltern (6), detektiert ist, die Kabine (3) in
einem Normal-Betriebsmodus bedienbar ist.

4. Betriebsmodus-Umschaltsystem für einen Aufzug
nach Anspruch 1, wobei:

der Wartungsbetriebsmodus-Auswählschalter
(9) in einer Grube des Aufzugschachts (1) be-
reitgestellt ist; und
der Landeflurtür-Öffnungsdetektionsschalter
(7) der Landeflurtür (5) auf einer unteren Etage
bereitgestellt ist.

5. Betriebsmodus-Umschaltsystem für einen Aufzug
nach Anspruch 1, wobei:

der Wartungsbetriebsmodus-Auswählschalter
(15) auf der Oberseite der Kabine (3) bereitge-
stellt ist; und
der Landeflurtür-Öffnungsdetektionsschalter
(8) der Landeflurtür (5) auf einer Etage, anders
als eine untere Etage, bereitgestellt ist.

6. Betriebsmodus-Umschaltsystem für einen Aufzug
nach Anspruch 2, wobei:

der Wartungsbetriebsmodus-Auswählschalter
(9, 15) umfasst:

einen In-Grube-Wartungsbetriebsmodus-
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Auswählschalter (9), der in einer Grube des
Aufzugschachts (1) bereitgestellt ist; und
einen Auf-Kabine-Wartungsbetriebsmo-
dus-Auswählschalter (15), der auf der
Oberseite der Kabine (3) bereitgestellt ist;

die Wartungsbetriebsvorrichtung (10, 16) um-
fasst:

eine In-Grube-Wartungsbetriebsvorrich-
tung (10), die in der Grube bereitgestellt ist;
und
eine Auf-Kabine-Wartungsbetriebsvorrich-
tung (16), die auf der Oberseite der Kabine
(3) bereitgestellt ist;

der Landeflurtür-Öffnungsdetektionsschalter
(7, 8) umfasst:

einen Untere-Etage-Landeflurtür-Öff-
nungsdetektionsschalter (7), der der Lan-
deflurtür (5) auf einer unteren Etage bereit-
gestellt ist; und
einen Generelle-Etage-Landeflurtür-Öff-
nungsdetektionsschalter (8), der der Lan-
deflurtür (5) auf einer Etage, anders als die
untere Etage, bereitgestellt ist;

das Relay (35, 36) zum Verhindern eines nor-
malen Betriebs während einer Wartung um-
fasst:

ein Relay (36) zum Verhindern eines nor-
malen Betriebs während einer Wartung in
einer Grube, das dem Untere-Etage-Lan-
deflurtür-Öffnungsdetektionsschalter (7)
entspricht; und
ein Relay (35) zum Verhindern eines nor-
malen Betriebs während einer Wartung auf
einer Kabine, das dem Generelle-Etage-
Landeflurtür-Öffnungsdetektionsschalter
(8) entspricht; und

der Wartungsbetrieb der Kabine (3) nur ermög-
licht wird, wenn die In-Grube-Wartungsbetriebs-
vorrichtung (10) und die Auf-Kabine-Wartungs-
betriebsvorrichtung (16) gleichzeitig, in dieselbe
Richtung betätigt werden, in einem Fall, wo das
Anfahren der Kabine (3) durch sowohl das Relay
(36) zum Verhindern eines normalen Betriebs
während einer Wartung in einer Grube als auch
das Relay (25) zum Verhindern eines normalen
Betriebs während einer Wartung auf einer Ka-
bine verhindert ist.

7. Betriebsmodus-Umschaltsystem für einen Aufzug
nach Anspruch 1, wobei ein Schaltkreis, der den
Landeflurtür-Öffnungsdetektionsschalter (7, 8) und

das Relay (35, 36) zum Verhindern eines normalen
Betriebs während einer Wartung umfasst, so ausge-
bildet ist, dass eine Stromversorgung von einer Bat-
terie (37), in einem Fall eines elektrischen Stromaus-
falls und Leistungsabschaltung, unterstützt ist.

Revendications

1. Système de commutation de mode de fonctionne-
ment pour un ascenseur, qui est fourni à un ascen-
seur incluant une pluralité de commutateurs de porte
palière (6) pour détecter un état ouvert d’une pluralité
de portes palières (5) et qui commute un mode de
fonctionnement pendant un travail de maintenance,
le système de commutation de mode de fonctionne-
ment pour un ascenseur comprenant :

un commutateur de sélection de mode de fonc-
tionnement de maintenance (9, 15) ménagé
dans une cage (1), pour commuter le mode de
fonctionnement sur un mode de fonctionnement
de maintenance ;
un commutateur de détection d’ouverture de
porte palière (7, 8) ménagé sur la porte palière
(5) indépendamment des commutateurs de por-
te palière (6), le commutateur de détection
d’ouverture de porte palière (7, 8) étant désac-
tivé lorsque la porte palière (5) est intentionnel-
lement ouverte ; et
un relais (35, 36) pour empêcher un fonctionne-
ment normal pendant une maintenance, qui est
démagnétisé lorsque le commutateur de détec-
tion d’ouverture de porte palière (7, 8) est dé-
sactivé pour empêcher le démarrage d’une ca-
bine (3),
dans lequel un fonctionnement de maintenance
de la cabine (3) est activé en commutant le mode
de fonctionnement en mode de fonctionnement
de maintenance au moyen du commutateur de
sélection de mode de fonctionnement de main-
tenance (9, 15) après l’empêchement du démar-
rage de la cabine (3) par le relais (35, 36) pour
empêcher un fonctionnement normal pendant
la maintenance.

2. Système de commutation de mode de fonctionne-
ment pour un ascenseur selon la revendication 1,
comprenant en outre un dispositif de fonctionnement
de maintenance (10, 16) pour actionner manuelle-
ment la cabine (3) pendant le travail de maintenance,
le dispositif de fonctionnement de maintenance (10,
16) étant ménagé dans la cage (1) à proximité du
commutateur de sélection de mode de fonctionne-
ment de maintenance (9, 15).

3. Système de commutation de mode de fonctionne-
ment pour un ascenseur selon la revendication 1,
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comprenant en outre un commutateur de réinitiali-
sation (11, 12) ménagé sur un palier, pour ramener
le mode de fonctionnement à un mode de fonction-
nement normal,
dans lequel lorsque le commutateur de sélection de
mode de fonctionnement de maintenance (9, 15) est
ramené côté mode de fonctionnement normal, le
commutateur de réinitialisation (11, 12) est actionné
dans un état dans lequel la fermeture de la totalité
de la pluralité de portes palières (5) est détecté sur
la base d’états de la pluralité de commutateurs de
porte palière (6), la cabine (3) peut être utilisé en
mode de fonctionnement normal.

4. Système de commutation de mode de fonctionne-
ment pour un ascenseur selon la revendication 1,
dans lequel :

le sélecteur de mode de fonctionnement de
maintenance (9) est ménagé dans une fosse de
la cage (1) ; et
le commutateur de détection d’ouverture de por-
te palière (7) est ménagé sur la porte palière (5)
de rez-de-chaussée.

5. Système de commutation de mode de fonctionne-
ment pour un ascenseur selon la revendication 1,
dans lequel :

le commutateur de sélection de mode de fonc-
tionnement de maintenance (15) est ménagé
sur le dessus de la cabine (3) ; et
le commutateur de détection d’ouverture de por-
te palière (8) est ménagé sur la porte palière (5)
à un étage autre que le rez-de-chaussée.

6. Système de commutation de mode de fonctionne-
ment pour un ascenseur selon la revendication 2,
dans lequel :

le commutateur de sélection de mode de fonc-
tionnement de maintenance (9, 15) comprend :

un commutateur de sélection de mode de
fonctionnement de maintenance en fosse
(9) ménagé dans une fosse de la cage (1) ;
et
un commutateur de sélection de mode de
fonctionnement de maintenance sur cabine
(15) ménagé sur le dessus de la cabine (3) ;

le dispositif de fonctionnement de maintenance
(10, 16) comprend :

un dispositif de maintenance de maintenan-
ce en fosse (10) ménagé dans la fosse ; et
un dispositif de fonctionnement de mainte-
nance (16) sur cabine ménagé sur le dessus

de la cabine (3) ;

le commutateur de détection d’ouverture de por-
te palière (7, 8) comprend :

un commutateur de détection d’ouverture
de porte palière en rez-de-chaussée (7),
ménagé sur la porte palière (5) au rez-de-
chaussée ; et
un commutateur de détection d’ouverture
de porte palière d’étage général (8) ménagé
sur la porte palière (5) à un étage autre que
le rez-de-chaussée ;

le relais (35, 36) pour empêcher un fonctionne-
ment normal pendant une maintenance
comprend :

un relais (36) pour empêcher un fonction-
nement normal pendant une maintenance
dans la fosse, qui correspond au commuta-
teur de détection d’ouverture de porte pa-
lière en rez-de-chaussée (7) ; et
un relais (35) pour empêcher un fonction-
nement normal pendant une maintenance
sur la cabine, qui correspond au commuta-
teur de détection d’ouverture de porte pa-
lière d’étage général (8) ; et

le fonctionnement de maintenance de la cabine
(3) n’est activé que lorsque le dispositif de fonc-
tionnement de maintenance en fosse (10) et le
dispositif de fonctionnement de maintenance
sur cabine (16) fonctionnent simultanément
dans le même sens dans un cas où le démarrage
de la cabine (3) est empêché à la fois par le
relais (36) pour empêcher un fonctionnement
normal pendant une maintenance dans la fosse
et par le relais (35) pour empêcher un fonction-
nement normal pendant une maintenance sur
la cabine.

7. Système de commutation de mode de fonctionne-
ment pour un ascenseur selon la revendication 1,
dans lequel un circuit incluant le commutateur de
détection d’ouverture de porte palière (7, 8) et le re-
lais (35, 36) pour empêcher un fonctionnement nor-
mal pendant une maintenance est configuré de sorte
qu’une source d’alimentation est secondée par une
batterie (37) en cas de panne d’électricité et de cou-
pure de courant.

19 20 



EP 2 623 452 B1

12



EP 2 623 452 B1

13



EP 2 623 452 B1

14



EP 2 623 452 B1

15



EP 2 623 452 B1

16



EP 2 623 452 B1

17



EP 2 623 452 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2007276896 A [0006]


	bibliography
	description
	claims
	drawings
	cited references

