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(54) ELEVATOR SYSTEM

(57) A light-emitting device for emitting light is pro-
vided to any one of a top of a hoistway and an upper part
of a car, and a light-receiving device for receiving the
light from the light-emitting device is provided to another
one of the top of the hoistway and the upper part of the
car. A controller for controlling an operation of an elevator
is capable of switching an operation mode of the elevator
between a normal operation mode for moving the car at
normal speed and an inspection operation mode for mov-
ing the car at a speed lower than the normal speed. The
controller performs switching from the normal operation
mode to the inspection operation mode when detection
of light reception by the light-receiving device is stopped.
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Description

Technical Field

[0001] The present invention relates to an elevator ap-
paratus including a car which can be raised and flowered
in a hoistway.

Background Art

[0002] Conventionally, there has been proposed a
safety device for maintenance of an elevator, including
a load weight detecting section for detecting a load weight
of a car and a car door passage detecting section for
detecting passage through an entrance of an opened car
door, for detecting whether or not a maintenance person
is present on the car based on information from each of
the load weight detecting section and the car door pas-
sage detecting section. In the conventional safety device
for maintenance of the elevator described above, in the
case where the load weight detecting section detects an
increase in load weight of the car and, in addition, the
car door passage detecting section does not detect the
passage, the presence of the maintenance person on
the top of the car is detected to inhibit a normal operation
of the elevator (see Patent Document 1).
[0003] In addition, there has also conventionally been
proposed a safety device provided on a top of an elevator
car, including a light-emitting device and a light-receiving
device for receiving light from the light-emitting device,
the light-emitting device and the light-receiving device
being provided on the car, for detecting whether or not a
worker is present on the top of the car. On the top of the
car, two reflecting mirrors, each for guiding the light emit-
ted from the light-emitting device to the light-receiving
device, are provided. One of the reflecting mirrors is lo-
cated above the light-emitting device, whereas the other
reflecting mirror is located above the light-receiving de-
vice. The light from the light-emitting device is reflected
by one of the reflecting mirrors to horizontally travel above
a working area on the car. Thereafter, the light is reflected
by the other reflecting mirror to reach the light-receiving
device. In the conventional safety device on the top of
the elevator car, when the reception of the light by the
light-receiving device is stopped, the presence of the
worker on the top of the car is detected to issue an alarm
and stop the car (see Patent Document 2).
[0004]

Patent Document 1: JP 2004-224542 A
Patent Document 2: JP 2005-96891 A

Disclosure of the Invention

Problems to be solved by the Invention

[0005] In the safety device for maintenance of the el-
evator, which is described in Patent Document 1, how-

ever, if the maintenance person gets into the car through
the entrance of the car door when the operation of the
car door passage detecting section is stopped, for exam-
ple, as in the case of a power failure, the car door passage
detecting section does not detect the maintenance per-
son though the maintenance person has actually passed
through the entrance of the car door. In this case, when
the power comes back, the load weight of the car is in-
creased while the maintenance person is not detected
by the car door passage detecting section. Therefore,
the presence of the maintenance person on the top of
the car is erroneously detected. Therefore, even when
the maintenance person is not actually present on the
top of the car, there is a fear in that the normal operation
of the elevator is erroneously inhibited.
[0006] In the safety device on the top of the elevator
car, which is described in Patent Document 2, the direc-
tion of the light traveling above the working area on the
car is horizontal. Therefore, it is necessary to locate each
of the reflecting mirrors at a certain distance above the
car in order to detect the maintenance person present
on the car. Therefore, a substantial height of the car is
increased to disadvantageously increase the overhead
dimensions of a hoistway.
[0007] The present invention has been made in order
to solve the problems described above, and has an object
to obtain an elevator apparatus capable of preventing a
height size of a hoistway from being increased and further
ensuring the detection of the presence/absence of a
maintenance person on a top of a car.

Means for solving the Problems

[0008] An elevator apparatus includes: a car movable
in a hoistway; a light-emitting device for emitting light,
the light-emitting device being provided to any one of a
top of the hoistway and an upper part of the car; a light-
receiving device for receiving the light from the light-emit-
ting device, the light-receiving device being provided to
another one of the top of the hoistway and the upper part
of the car; and a controller capable of switching an op-
eration mode of an elevator between a normal operation
mode for moving the car at normal speed and an inspec-
tion operation mode for moving the car at a speed lower
than the normal speed, the controller performing switch-
ing from the normal operation mode to the inspection
operation mode when detection of light reception by the
light-receiving device is stopped.

Effects of the Invention

[0009] In the elevator apparatus according to the
present invention, the light-emitting device is provided to
any one of the top of the hoistway and the upper part of
the car, whereas the light-receiving device is provided to
the other one of the top of the hoistway and the upper
part of the car. When the detection of the reception of
light by the light-receiving device is stopped, the opera-

1 2 



EP 2 080 725 A1

3

5

10

15

20

25

30

35

40

45

50

55

tion mode of the elevator is switched by the controller
from the normal operation mode to the inspection oper-
ation mode. Therefore, when the maintenance person
rides on the top of the car, the light from the light-emitting
device is blocked by the maintenance person. As a result,
the detection of the reception of light by the light-receiving
device can be stopped. Therefore, the detection of the
presence/absence of the maintenance person on the top
of the car can be further ensured. Moreover, it is no longer
necessary to cause the light from the light-emitting device
to horizontally pass above the car, and hence the mem-
bers such as the reflecting mirrors provided on the car
for the horizontal passage of the light can be eliminated.
Thus, the substantial height size of the car can be re-
duced, thereby preventing the height size of the hoistway
from being increased.

Brief Description of the Drawings

[0010]

FIG. 1 is a longitudinal sectional view illustrating an
elevator apparatus according to a first embodiment
of the present invention.
FIG. 2 is a sectional view taken along the line II-II
illustrated in FIG. 1.
FIG. 3 is a longitudinal sectional view illustrating the
elevator apparatus according to a second embodi-
ment of the present invention.
FIG. 4 is a longitudinal sectional view illustrating the
elevator apparatus according to a third embodiment
of the present invention.
FIG. 5 is a horizontal sectional view illustrating the
elevator apparatus according to a fourth embodi-
ment of the present invention.
FIG. 6 is a horizontal sectional view illustrating the
elevator apparatus according to a fifth embodiment
of the present invention.

Best Mode for carrying out the Invention

[0011] Hereinafter, preferred embodiments of the
present invention are described referring to the drawings.

First Embodiment

[0012] FIG. 1 is a longitudinal sectional view illustrating
an elevator apparatus according to a first embodiment
of the present invention. FIG. 2 is a sectional view taken
along the line II-II illustrated in FIG. 1. In the drawings, a
car 2 and a counterweight 3 which can be vertically
moved (raised and lowered) are provided in a hoistway
1. On each floor, a landing entrance 5 for bringing the
interior of the hoistway 1 and a landing 4 into communi-
cation with each other, and a landing door (not shown)
for opening and closing the landing entrance 5 are pro-
vided.
[0013] At the top of the hoistway 1, a top unit 6 including

a plurality of devices placed into a unit is provided. The
top unit 6 includes a horizontally located mounting frame
7, and a hoisting machine (driving device) 8 and a plurality
of driven sheaves (not shown) which are provided on the
mounting frame 7. Each of the hoistingmachine 8 and
the driven sheaves is located at an individually deter-
mined position (predetermined position).
[0014] The hoisting machine 8 includes a driving
sheave (not shown) rotatably driven about a main shaft
of the hoisting machine 8. The hoisting machine 8 is a
thin hoisting machine having a size in a direction along
the main shaft (axial direction) smaller than its radial size.
Further, the hoisting machine 8 is horizontally located so
as to cause the direction of the main shaft to be vertical.
[0015] A plurality of main ropes (not shown) are con-
tinuously looped around each of the driving sheave and
the driven sheaves. The car 2 and the counterweight 3
are suspended by each of the main ropes in the hoistway.
The car 2 and the counterweight 3 are moved in the hoist-
way by the rotation of the driving sheave. Each of the
driven sheaves is rotated with the movement of the car
2 and the counterweight 3.
[0016] In an upper part of the char 2, multiple (three in
this case) light-emitting devices 9a, 9b, and 9c for emit-
ting light are provided. The light-emitting devices 9a to
9c are located to be horizontally spaced apart from each
other. The light-emitting devices 9a to 9c are also em-
bedded in the upper part of the car 2 with their upper
parts being exposed. The light is emitted upward from
each of the light-emitting devices 9a to 9c along a
traveling direction of the car 2. Specifically, the light is
emitted from each of the light-emitting devices 9a to 9c
toward the top of the hoistway 1.
[0017] At the top of the hoistway 1, multiple (three in
this case) light-receiving devices 10a, 10b, and 10c for
individually receiving the light emitted from each of the
light-emitting devices 9a to 9c are provided. Specifically,
at the top of the hoistway 1, the light-receiving devices
10a to 10c which are the same in the number as the light-
emitting devices 9a to 9c are provided. The light-receiv-
ing devices 10a to 10c are located to be horizontally
spaced apart from each other. The light-receiving devic-
es 10a to 10c are arranged in a height direction of the
hoistway 1 (traveling direction of car 2) within a dimen-
sional range of the top unit 6. In this case, the light-re-
ceiving devices 10a to 10c are mounted to the hoisting
machine 8, and are located inside the mounting frame 7.
The light-receiving devices 10a to 10c individually detect
the presence/absence of the light received respectively
from the light-emitting devices 9a to 9c.
[0018] A return switch 11 operable on the top of the
car 2 is provided on the car 2. On an inner wall of the
hoistway 1, a controller 12 for controlling an operation of
the elevator is provided. Information from each of the
light-receiving devices 10a to 10c and the return switch
11 is transmitted to the controller 12.
[0019] The operation of the elevator can be switched
by the controller 12 between a normal operation mode

3 4 



EP 2 080 725 A1

4

5

10

15

20

25

30

35

40

45

50

55

for performing a normal operation and an inspection op-
eration mode for performing maintenance and inspection
work for the elevator.
[0020] In the normal operation mode, a speed pattern
is set by the controller 12 based on a call registration
performed by an operation of at least any one of a landing
button (not shown) provided at the landing 4 and a des-
tination floor button (not shown) provided in the car 2.
The car 2 is moved at normal speed according to the thus
set speed pattern.
[0021] In the inspection mode, the car 2 is moved by
an operation of a switch for moving the car at low speed
(not shown) provided on the top of the car 2. In the in-
spection operation mode, the car 2 is moved at a speed
lower than the speed (normal speed) of the car 2 in the
normal operation mode.
[0022] The controller 12 controls the switching from
the normal mode to the inspection operation mode based
on the information from each of the light-receiving devic-
es 10a to 10c. Specifically, when the detection of the
reception of light by at least any one of the light-receiving
devices 10a to 10c is stopped, the controller 12 performs
the switching from the normal operation mode to the in-
spection operation mode. Moreover, after the switching
from the normal operation mode to the inspection oper-
ation mode, the controller 12 inhibits the switching from
the inspection operation mode to the normal operation
mode in response to the information from each of the
light-receiving devices 10a to 10c.
[0023] The controller 12 also controls the switching
from the inspection operation mode to the normal oper-
ation mode based on information from the return switch
11. Specifically, only when detecting the operation of the
return switch 11, the controller 12 performs the switching
from the inspection operation mode to the normal oper-
ation mode.
[0024] Therefore, once the detection of the reception
of light by the light-receiving devices 10a to 10c is
stopped to switch the operation mode of the elevator from
the normal operation mode to the inspection operation
mode, the operation mode of the elevator is not switched
to the normal operation mode unless the return switch
11 is operated even if the reception of light is then de-
tected again by all the light-receiving devices 10a to 10c.
[0025] For the maintenance and inspection of the de-
vices provided in the hoistway 1, a maintenance person
13 sometimes rides on the top of the car 2 to perform the
maintenance and inspection work. The normal mainte-
nance and inspection are performed for a predetermined
device to be maintained, which is installed in the hoistway
1. Therefore, a working position of the maintenance per-
son 13 is determined according to the position of the de-
vice to be maintained. As the predetermined device to
be maintained, for example, the hoisting machine 8, the
controller 12, and the like are given.
[0026] On the char 2, a predetermined working area
within which the maintenance person 13 can move for
the maintenance and inspection is set. Within the prede-

termined working area, a maintenance space for the de-
vice to be maintained is ensured. The maintenance per-
son 13 performs the maintenance and inspection work
for the device to be maintained within the maintenance
space. The position of the maintenance space for the
device to be maintained is set based on the position of
the device to be maintained.
[0027] Each of the light-emitting devices 9a to 9c is
located with priority within the maintenance space for the
device to be maintained. Specifically, the horizontal po-
sition of each of the light-emitting devices 9a to 9c is set
based on the position of the device to be maintained.
[0028] FIG. 2 illustrates a maintenance space 14 for
the controller 12 corresponding to the device to be main-
tained. The maintenance space 14 for the controller 12
is a space on the car 2, which neighbors the controller
12, in a vertical plane of projection of the hoistway 1. The
light-emitting device 9a corresponding to one of the light-
emitting devices 9a to 9c is located within the mainte-
nance space 14 for the controller 12. The other light-
emitting devices 9b and 9c are located in maintenance
spaces for other devices to be maintained (for example,
hoisting machine 8 and the like) which are different from
the controller 12.
[0029] Next, an operation is described. When the op-
eration mode of the elevator is the normal operation
mode, the car 2 is moved at normal speed. At this time,
the reception of the light emitted from each of the light-
emitting devices 9a to 9c is detected by the light-receiving
devices 10a to 10c, respectively. As a result, the normal
operation mode is kept.
[0030] For the maintenance and inspection work of the
elevator, the maintenance person 13 passes through the
landing entrance 5 from the landing 4 to ride on the top
of the car 2. As a result, the light from at least any one
of the light-emitting devices 9a to 9c is blocked by the
maintenance person 13. Consequently, the detection of
the reception of light by at least any one of the light-re-
ceiving devices 10a to 10c is stopped.
[0031] When the reception of light by at least any one
of the light-receiving devices 10a to 10c is stopped, the
operation mode of the elevator is switched from the nor-
mal operation mode to the inspection operation mode by
the control of the controller 12. As a result, the operation
of the elevator is switched by the operation of the switch
for moving the car at low speed, which is provided on the
top of the car 2, to an inspection operation for moving
the car 2 at low speed.
[0032] Even when the light is received again by all the
light-receiving devices 10a to 10c after the reception of
the light by at least any one of the light-receiving devices
10a to 10c is stopped, the inspection operation mode is
kept as the operation mode of the elevator. Specifically,
the operation mode of the elevator is kept regardless of
the information from each of the light-receiving devices
10a to 10c. Therefore, the operation mode of the elevator
is not switched from the inspection operation mode to
the normal operation mode in response to the information
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from each of the light-receiving devices 10a to 10c.
[0033] For returning the operation mode of the elevator
back to the normal operation mode, the return switch 11
is operated by the maintenance person 13. As a result,
the operation mode of the elevator is switched from the
inspection operation mode to the normal operation mode.
[0034] In the elevator apparatus as described above,
the light-emitting devices 9a to 9c are provided in the
upper part of the car 2, whereas the light-receiving de-
vices 10a to 10c are provided at the top of the hoistway
1. When the detection of the reception of light by any of
the light-receiving devices 10a to 10c is stopped, the op-
eration mode of the elevator is switched by the controller
12 from the normal operation mode to the inspection op-
eration mode. Therefore, when the maintenance person
13 rides on the top of the car 2, the light from at least any
one of the light-emitting devices 9a to 9c is blocked by
the maintenance person 13. In this manner, the detection
of the reception of light by at least any one of the light-
receiving devices 10a to 10c can be stopped. As a result,
the detection of the presence/absence of the mainte-
nance person 13 on the top of the car 2 can be further
ensured. Thus, even without a conscious operation for
switching the operation mode to the inspection operation
mode, which is performed by the maintenance person
13, the ride of the maintenance person 13 on the top of
the car 2 is sufficient to enable the switching of the op-
eration mode to the inspection operation mode. As a re-
sult, even when the maintenance person 13 forgets to
perform the switching operation, the switching from the
normal operation mode to the inspection operation mode
can be further ensured.
[0035] Moreover, it is no longer necessary to cause
the light from each of the light-emitting devices 9a to 9c
to pass horizontally above the car 2, and hence the mem-
bers such as the reflecting mirrors provided on the car 2
for the horizontal passage of the light can be eliminated.
Therefore, the substantial height size of the car 2 can be
reduced, resulting in prevention of an increase in height
size of the hoistway 1.
[0036] Moreover, the multiple light-emitting devices 9a
to 9c are located to be horizontally spaced apart from
each other, whereas the multiple light-receiving devices
10a to 10c are located to be horizontally spaced apart
from each other. Therefore, the presence/absence of the
maintenance person 13 can be detected at a plurality of
positions on the top of the car 2, thereby further ensuring
the detection of the presence/absence of the mainte-
nance person 13 on the top of the car 2.
[0037] The respective horizontal positions of the light-
emitting devices 9a to 9c are set based on the positions
of the predetermined devices to be maintained, which
are provided in the hoistway 1. Therefore, the presence/
absence of the maintenance person 13 can be detected
at the position with a high possibility of the presence of
the maintenance person 13 for the maintenance and in-
spection. As a result, the detection of the presence/ab-
sence of the maintenance person 13 on the top of the

car 2 can be further ensured.
[0038] Further, the controller 12 performs the switch-
ing from the inspection operation mode to the normal
operation mode only when the operation of the return
switch 11 provided on the top of the car 2 is detected,
and hence the inspection operation mode can be pre-
vented from being accidentally switched to the normal
operation mode against the will of the maintenance per-
son 13.
[0039] The top unit 6 including the hoisting machine 8
is provided at the top of the hoistway 1. The light-receiving
devices 10a to 10c are provided within the range of the
top unit 6 in the height direction of the hoistway 1. There-
fore, each of the light-receiving devices 10a to 10c can
be prevented from projecting downward beyond the top
unit 6. As a result, the height size of the hoistway 1 can
be further prevented from being increased.
[0040] While each of the light-emitting devices 9a to
9c is provided in the upper part of the car 2 and each of
the light-receiving devices 10a to 10c is provided at the
top of the hoistway 1 in the above-mentioned example,
each of the light-receiving devices 10a to 10c may be
provided in the upper part of the car 2 and the light-emit-
ting devices 9a to 9c may be provided at the top of the
hoistway 1.
[0041] Further, each of the light-emitting devices 9a to
9c may also be replaced by a transmitter for infrared com-
munication, whereas each of the light-receiving devices
10a to 10c may be replaced by a receiver for infrared
communication. Specifically, the light from each of the
light-emitting devices 9a to 9c is made to be an infrared
ray, and the control information transmitted between the
car 2 and the controller 12 may be contained in the light
from each of the light-emitting devices 9a to 9c. In this
case, the control information is transmitted from each of
the light-emitting devices 9a to 9c to each of the light-
receiving devices 10a to 10c. As the control information,
when each of the light-emitting devices 9a to 9c is pro-
vided in the upper part of the car 2, information of the call
registration or the like is given, for example. When each
of the light-emitting devices 9a to 9c is provided at the
top of the hoistway 1, information of the position of the
car 2 or the like is given, for example.
[0042] Normally, the transmission of the control infor-
mation between the car 2 and the controller 12 is per-
formed through a control cable (traveling cable) which is
suspended in the hoistway 1 to move with the char 2.
Therefore, the control information is contained in the light
from each of the light-emitting devices 9a to 9c. As a
result, the control cable can be partially eliminated. As a
result, the control cable can be reduced in weight, thereby
lowering the cost of the control cable.

Second Embodiment

[0043] FIG. 3 is a longitudinal sectional view illustrating
the elevator apparatus according to a second embodi-
ment of the present invention. In the drawing, at the top
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of the hoistway 1, a CCD camera (image recognition de-
vice) 21 is provided as the light-receiving device. The
CCD camera 21 is capable of detecting the light from
each of the light-emitting devices 9a to 9c as an image.
In this manner, the light from each of the light-emitting
devices 9a to 9c is detected by the same CCD camera
21. The image information detected by the CCD camera
21 is transmitted to the controller 12. In this example, the
CCD camera 21 is provided to the hoisting machine 8.
[0044] The controller 12 controls the switching from
the normal operation mode to the inspection operation
mode based on the image information from the CCD cam-
era 21. Specifically, the controller 12 compares the image
information from the CCD camera 21 and set reference
information, which is preset, to control the switching from
the normal operation mode to the inspection operation
mode. The set reference information is image information
when the light from the respective light-emitting devices
9a to 9c are all detected by the CCD camera 21 (specif-
ically, the light from each of the light-emitting devices 9a
to 9c to the CCD camera 21 is not blocked). When the
image information from the CCD camera 21 does not
match the set reference information to result in the stop
of the detection of the light from at least any one of the
light-emitting devices 9a to 9c, the controller 12 performs
the switching from the normal operation mode to the in-
spection operation mode. The other structure is the same
as that described in the first embodiment.
[0045] In the elevator device described above, the
CCD camera 21 capable of detecting as the image the
light from each of the light-emitting devices 9a to 9c is
used as the light-receiving device. Therefore, the detec-
tion of the light from each of the light-emitting devices 9a
to 9c can be further ensured, thereby further ensuring
the detection of the presence/absence of the mainte-
nance person 13 on the top of the car 2.
[0046] Note that, in the example described above,
each of the light-emitting devices 9a to 9c is provided in
the upper part of the car 2 and the CCD camera 21 is
provided at the top of the hoistway 1. However, the CCD
camera 21 may be provided in the upper part of the car
2, whereas each of the light-emitting devices 9a to 9c
may be provided at the top of the hoistway 1.

Third Embodiment

[0047] FIG. 4 is a longitudinal sectional view illustrating
the elevator apparatus according to a third embodiment
of the present invention. In the drawing, a light-emitting
device 31 is provided in the upper part of the car 2. The
light-emitting device 31 includes a line light source for
linearly emitting light to the CCD camera 21. The line
light source of the light-emitting device 31 extends hori-
zontally. As the line light source of the light-emitting de-
vice 31, for example, a plurality of LEDs arranged in a
linearly continuous manner or the like can be given. The
line light source may be either linear or curvilinear.
[0048] The CCD camera 21 is capable of detecting the

light from the light-emitting device 31 as the image. The
image information detected by the CCD camera 21 is
transmitted to the controller 12.
[0049] The controller 12 compares the image informa-
tion from the CCD camera 21 and the set reference in-
formation, which is preset, to control the switching from
the normal operation mode to the inspection operation
mode. The set reference information is image information
when the light from all parts of the line light source (spe-
cifically, the entire line light source) of the light-emitting
device 31 is detected by the CCD camera 21 (specifically,
the light from the entire line light source to the CCD cam-
era 21 is not blocked). When the image information from
the CCD camera 21 does not match the set reference
information to result in the stop of the detection of the
light from at least a part of the line light source of the
light-emitting device 31, the controller 12 performs the
switching from the normal operation mode to the inspec-
tion operation mode. The other structure is the same as
that described in the second embodiment.
[0050] In the elevator apparatus as described above,
the light-emitting device 31 has the line light source for
linearly emitting the light to the CCD camera 21. There-
fore, the range of light emission by the light-emitting de-
vice 31 can be continuous . As a result, the detection of
the presence/absence of the maintenance person 31 on
the top of the car 2 can be further ensured.
[0051] Note that, in the above-mentioned example, the
light source of the light-emitting device 31 is the line light
source. However, a surface light source for emitting light
in a planar manner to the CCD camera 21 may also be
the light source of the light-emitting device. In this case,
the light-emitting device is provided within a predeter-
mined range of the upper part of the car 2. For the con-
troller 12, the image information when the light from all
the parts of the surface light source (specifically, the en-
tire surface light source) of the light-emitting device is
detected by the CCD camera 21 is set as the set refer-
ence information. In this manner, the range where the
light emission by the light-emitting device is continuous
can be further increased, thereby further ensuring the
detection of the presence/absence of the maintenance
person 13 on the top of the car 2.

Fourth Embodiment

[0052] FIG. 5 is a horizontal sectional view illustrating
the elevator apparatus according to a fourth embodiment
of the present invention. In the drawing, a light-emitting
device 41 including a line light source is horizontally pro-
vided in the upper part of the car 2. The light-emitting
device 41 is provided on the side of the predetermined
working area within the area of the car 2 to be closer to
the landing entrance 5 in the vertical plane of projection
of the hoistway 1. The line light source of the light-emitting
device 41 is arranged along a width direction of the land-
ing entrance 5. Further, the line light source of the light-
emitting device 41 is arranged over the entire landing
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entrance 5 in the width direction of the landing entrance
5. In this example, a length of the line light source of the
light-emitting device 41 is set longer than a width dimen-
sion of the landing entrance 5. Specifically, the line light
source of the light-emitting device 41 is provided between
the landing entrance 5 and the predetermined working
area on the car 2 in the vertical plane of projection of the
hoistway 1. The other structure is the same as that de-
scribed in the third embodiment.
[0053] In the elevator apparatus as described above,
the line light source of the light-emitting device 41 is pro-
vided between the landing entrance 5 and the predeter-
mined working area on the car 2 in the vertical plane of
projection of the hoistway 1. Therefore, the maintenance
person 13 moving between the landing entrance 5 and
the top of the car 2 can be detected. As a result, the
detection of the presence/absence of the maintenance
person 13 on the top of the car 2 can be further ensured.

Fifth Embodiment

[0054] FIG. 6 is a horizontal sectional view illustrating
the elevator apparatus according to a fifth embodiment
of the present invention. In the drawing, multiple (two in
this example) light-emitting devices 51 and 52 are pro-
vided in the upper part of the car 2. Each of the light-
emitting devices 51 and 52 includes a line light source
for linearly emitting the light to the CCD camera 21. Each
of the light-emitting devices 51 and 52 is provided within
the maintenance space 14 for the controller 12. Further,
the line light source of each of the light-emitting devices
51 and 52 is provided along a width direction of the con-
troller 12. Specifically, the horizontal position of each of
the light-emitting devices 51 and 52 is set based on the
position of the controller 12 corresponding to the device
to be maintained. Moreover, the light-emitting devices 51
and 52 are provided to be horizontally spaced apart from
each other. Though not shown, the light-emitting devices
51 and 52 are also provided within the maintenance
space for the device to be maintained which is different
from the controller 12. The other structure is the same
as that described in the fourth embodiment.
[0055] In the elevator apparatus as described above,
each of the plurality of the light-emitting devices 51 and
52 includes the line light source, and the horizontal po-
sition of each of the light-emitting devices 51 and 52 is
set based on the position of the controller 12. Therefore,
the presence/absence of the maintenance person 13 can
be detected at the position with a high possibility of the
presence of the maintenance person 13 during the main-
tenance and inspection. As a result, the detection of the
presence/absence of the maintenance person 13 on the
top of the car 2 can be further ensured. Moreover, the
range of the light emission by the light-emitting devices
51 and 52 can be made continuous , and hence the de-
tection of the presence/absence of the maintenance per-
son 13 on the top of the car 2 can be further ensured.
[0056] While the light source of each of the light-emit-

ting devices 51 and 52 is the line light source in the ex-
ample described above, the surface light source for emit-
ting the light in a planar manner to the CCD camera 21
may be used as the light source of the light-emitting de-
vice. In this case, the image information when the light
from all the parts of the surface light source of the light-
emitting device (specifically, entire surface light source)
is detected by the CCD camera 21 is set as the set ref-
erence information for the controller 12. In this manner,
the range where the light emission by the light-emitting
devices is continuous can be further increased, thereby
further ensuring the detection of the presence/absence
of the maintenance person 13 on the top of the car 2.
[0057] While the number of the CCD camera 21 is one
in the second to fifth embodiments, the number of the
CCD camera 21 may also be plural.

Claims

1. An elevator apparatus comprising:

a car movable in a hoistway;
a light-emitting device for emitting light, the light-
emitting device being provided to any one of a
top of the hoistway and an upper part of the car;
a light-receiving device for receiving the light
from the light-emitting device, the light-receiving
device being provided to another one of the top
of the hoistway and the upper part of the car; and
a controller capable of switching an operation
mode of an elevator between a normal operation
mode for moving the car at normal speed and
an inspection operation mode for moving the car
at a speed lower than the normal speed, the con-
troller performing switching from the normal op-
eration mode to the inspection operation mode
when detection of light reception by the light-
receiving device is stopped.

2. An elevator apparatus according to Claim 1,

wherein a plurality of the light-emitting devices
are located to be horizontally spaced apart from
each other and a plurality of the light-receiving
devices are located to be horizontally spaced
apart from each other, and
wherein the controller performs the switching
from the normal operation mode to the inspec-
tion operation mode when the detection of the
light reception by at least any one of the light-
receiving devices is stopped.

3. An elevator apparatus according to Claim 1, wherein
a horizontal position of one of the light-emitting de-
vice and the light-receiving device, the one being
provided in the upper part of the car, is set based on
a position of a predetermined device to be main-
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tained which is provided in the hoistway.

4. An elevator apparatus according to Claim 1, further
comprising a return switch provided to the car, the
return switch being operable on the car,
wherein the controller performs switching from the
inspection operation mode to the normal operation
mode only when the controller detects an operation
of the return switch.

5. An elevator apparatus according to Claim 1, further
comprising a top unit including a driving device for
raising and lowering the car, the top unit being pro-
vided at the top of the hoistway,
wherein one of the light-emitting device and the light-
receiving device, the one being provided at the top
of the hoistway, is located within a range of the top
unit in a height direction of the hoistway.

6. An elevator apparatus according to Claim 1, wherein
the light from the light-emitting device contains con-
trol information to be transmitted between the car
and the controller.

7. An elevator apparatus according to Claim 1, wherein
the light-receiving device is an image recognition de-
vice capable of detecting the light from the light-emit-
ting device as an image.

8. An elevator apparatus according to Claim 7, wherein
the light-emitting device includes a line light source
for linearly emitting light to the light-receiving device.

9. An elevator apparatus according to Claim 7, wherein
the light-emitting device includes a surface light
source for emitting light to the light-receiving device
in a planar manner.

10. An elevator apparatus according to Claim 8 or 9,
wherein the light-emitting device is provided in the
upper part of the car and the light-receiving device
is provided at the top of the hoistway, and
wherein the light-emitting device has a length of cov-
ering a landing entrance for bringing the hoistway
and a landing into communication with each other
and a predetermined working area on the car in a
vertical plane of projection of the hoistway.
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