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(54) HANDRAIL AND ELEVATOR

(57) A plurality of support posts for a handrail are
fixed to the upper section of an elevator car. A plurality
of sliding posts are slidably engaged with each of the
plurality of support posts and are capable of protruding
further upward than the upper sections of the plurality of
support posts. A rail section is fixed to the plurality of
sliding posts. As a result of a first switch section and a
second switch section interfering with a sliding post for
switching which is one of the plurality of sliding posts, it
becomes impossible to turn the first switch section and
the second switch section on. When in an expanded state
in which the plurality of sliding posts are extended out
from the upper sections of the plurality of support posts,
the first switch section interferes with the sliding post for
switching, and interference between the second switch
section and the sliding post for switching is avoided.
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Description

Technical Field

[0001] The present invention relates to a handrail and
an elevator including the handrail.

Background Art

[0002] When inspecting a device installed in a hoist-
way of an elevator, a worker may get on an upper section
of an elevator car to perform work. Therefore, a handrail
for ensuring the safety of the worker is provided on the
upper section of the elevator car. The handrail provided
on the upper section of the elevator car is described in
Patent Literature 1, for example.
[0003] Patent Literature 1 discloses a car handrail that
is foldably disposed on an upper section of a car of an
elevator. The car handrail includes one side section and
the other side section arranged along the car side section.
One side section is fixed to one arm section arranged
along one car side section, and the other side section is
fixed to the other arm section arranged along the other
car side section. In a state where the car handrail is fold-
ed, one side section is connected to the other arm sec-
tion. As a result, a force generated when a door is opened
and closed is received by both the one arm section and
the other arm section.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2016-147727 A

Summary of Invention

Technical Problem

[0005] However, in the car handrail described in Patent
Literature 1, it is difficult to secure a space in which a
worker rides in the upper section of the elevator car when
the car is assembled from the folded state. Therefore, it
is necessary to perform the assembly work of the car
handrail without getting on the upper section of the ele-
vator car until the space for the worker to get on can be
secured, and the assembly work is complicated.
[0006] In consideration of the above problems, an ob-
ject of the present invention is to provide a handrail ca-
pable of easily performing assembly work at an upper
section of an elevator car, and an elevator including the
handrail.

Solution to Problem

[0007] In order to solve the above problems and
achieve the present object, a handrail of the present in-
vention includes a plurality of support posts, a plurality

of sliding posts, a rail section, a first switch section, and
a second switch section. The plurality of support posts
is fixed to an upper section of an elevator car. The plurality
of sliding posts are slidably engaged with each of the
plurality of support posts, and can protrude further up-
ward than the upper sections of the plurality of supports.
The rail section is fixed to the plurality of sliding posts.
As a result of a first switch section and a second switch
section interfering with a sliding post for switching which
is one of the plurality of sliding posts, it becomes impos-
sible to turn the first switch section and the second switch
section on. When in an expanded state in which the plu-
rality of sliding posts are extended out from the upper
sections of the plurality of support posts, the first switch
section interferes with the sliding post for switching, and
interference between the second switch section and the
sliding post for switching is avoided.
[0008] In addition, an elevator of the present invention
includes an elevator car moving up and down in a hoist-
way, and a handrail provided on an upper section of the
elevator car.

Advantageous Effects of Invention

[0009] According to the handrail having the above con-
figuration, assembly work can be easily performed in the
upper section of the elevator car.

Brief Description of Drawings

[0010]

Fig. 1 is a schematic configuration diagram illustrat-
ing an elevator according to one embodiment.
Fig. 2 is a perspective view illustrating a reduced
state of a handrail according to one embodiment.
Fig. 3 is a perspective view illustrating an expanded
state of the handrail according to one embodiment.
Fig. 4 is a perspective view illustrating a switch sec-
tion of the handrail according to one embodiment.
Fig. 5 is an explanatory view illustrating ON/OFF of
a switch unit in the reduced state of the handrail ac-
cording to one embodiment.
Fig. 6 is an explanatory view illustrating ON/OFF of
the switch unit during expansion of the handrail ac-
cording to one embodiment.
Fig. 7 is an explanatory view illustrating ON/OFF of
the switch unit in the expanded state of the handrail
according to one embodiment.
Fig. 8 is an explanatory view illustrating ON/OFF of
the switch unit during reduction of the handrail ac-
cording to one embodiment.
Fig. 9 is a table illustrating ON/OFF patterns of the
switch unit according to one embodiment and oper-
ation conditions of an elevator.
Fig. 10 is an enlarged perspective view illustrating a
temporary fixing mechanism of the handrail accord-
ing to one embodiment.
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Fig. 11 is an explanatory view illustrating the tempo-
rary fixing mechanism in the reduced state of the
handrail according to one embodiment.
Fig. 12 is an explanatory view illustrating a state in
which a sliding post is temporarily fixed by the tem-
porary fixing mechanism of the handrail according
to one embodiment.
Fig. 13 is an enlarged perspective view illustrating a
fixing mechanism of the handrail according to one
embodiment.
Fig. 14 is an explanatory view illustrating a fixing work
by the fixing mechanism of the handrail according to
one embodiment.
Fig. 15 is an enlarged perspective view illustrating
the fixing mechanism in the temporarily fixed state
of the handrail according to one embodiment.
Fig. 16 is an enlarged perspective view illustrating
the slide guide mechanism of the handrail according
to one embodiment.

Description of Embodiments

[0011] Hereinafter, an elevator according to one em-
bodiment will be described with reference to Figs. 1 to
16. In the drawings, the same members are denoted by
the same reference numerals.

[Configuration of Elevator]

[0012] First, a configuration of an elevator according
to one embodiment (hereinafter, referred to as "present
example") of the present invention will be described with
reference to Fig. 1.
[0013] Fig. 1 is a schematic configuration diagram il-
lustrating a configuration example of an elevator of the
present example.
[0014] As illustrated in Fig. 1, the elevator 1 of the
present example moves up and down in a hoist-way 110
formed in a building structure. The elevator 1 includes
an elevator car 120 on which people and luggage are
loaded, a rope 130, a counterweight 140, and a hoisting
machine 100. The hoist-way 110 is formed in a building
structure, and a machine room 160 is provided at a top
section of the hoist-way.
[0015] The hoisting machine 100 is disposed in the ma-
chine room 160 and raises and lowers the elevator car
120 by winding the rope 130. In addition, a deflector
wheel 150 is provided in the vicinity of the hoisting ma-
chine 100. The rope 130 is mounted on the deflector
wheel 150.
[0016] The counterweight 140 is set to have substan-
tially the same mass as the mass of the elevator car 120
at the time of no load. Therefore, when no object or per-
son is loaded in the elevator car 120, a tension ratio be-
tween the rope 130 on the elevator car 120 side and the
rope 130 on the counterweight 140 side is 1. As a result,
it is possible to suppress the output of the hoisting ma-
chine 100 at the time of no load.

[0017] The elevator car 120 is connected to the coun-
terweight 140 via the rope 130 and moves up and down
in the hoist-way 110. A handrail 200 is provided on an
upper section of the elevator car 120. In the machine
room 160, a control board 170 illustrating a specific ex-
ample of a control section according to the present in-
vention is disposed. The control board 170 controls driv-
ing of the hoisting machine 100 and controls the lift-
ing/lowering operation of the elevator car 120.

[Configuration of Handrail]

[0018] Next, a configuration of the handrail 200 will be
described with reference to Figs. 2 and 3.
[0019] Fig. 2 is a perspective view illustrating a reduced
state of the handrail 200. Fig. 3 is a perspective view
illustrating an expanded state of the handrail.
[0020] The handrail 200 installed on the upper section
of the elevator car 120 (see Fig. 1) can be in the reduced
state illustrated in Fig. 2 and the expanded state illustrat-
ed in Fig. 3. When the elevator 1 is normally operated,
the handrail 200 is brought into the reduced state. As a
result, the handrail 200 can be prevented from interfering
with the machine room 160 of the hoist-way 110. Mean-
while, when the elevator 1 is maintained and inspected,
the handrail 200 is brought into an expanded state. As a
result, a worker can hold the handrail 200 when working
in the upper section of the elevator car 120.
[0021] In Figs. 2 and 3, an X-axis direction indicates
an entrance/exit direction of the elevator, a Y-axis direc-
tion indicates a width direction of an entrance of the el-
evator, and a Z-axis direction indicates a height direction
of the elevator. The X-axis direction and the Y-axis di-
rection correspond to horizontal biaxial directions which
are two axial directions parallel to a horizontal plane, and
the Z-axis direction corresponds to a vertical direction
which is a direction orthogonal to the horizontal plane. In
addition, the entrance/exit direction of the elevator cor-
responds to a depth direction when the hoist-way is
viewed from the elevator landing, that is, the direction in
which a person enters and exits, and the width direction
of the entrance of the elevator corresponds to a direction
in which a door of the elevator opens and closes.
[0022] The handrail 200 includes a support unit 201
fixed to an upper section of the elevator car 120 (see Fig.
1), and a first movable unit 202A and a second movable
unit 202B movably connected to the support unit 201.

(Support Unit)

[0023] The support unit 201 includes six support posts
211a, 211b, 211c, 211d, 211e, and 211f, two reinforcing
sections 212 and 213, and a reinforcing connection sec-
tion 214 that connects the two reinforcing sections 212
and 213. The support unit 201 also includes a post con-
nection section 215 that connects the support post 211a
and the support post 211d.
[0024] The support posts 211a, 211b, and 211c are
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arranged at appropriate intervals in the X-axis direction.
The support posts 211d, 211e, and 211f are arranged at
appropriate intervals in the X-axis direction. Hereinafter,
a side of the support post 211b as viewed from the sup-
port post 211a is referred to as a back side in the X-axis
direction, and a side opposite to the support post 211b
as viewed from the support post 211a is referred to as a
front side in the X-axis direction.
[0025] In the Y-axis direction, the support post 211a
faces the support post 211d, the support post 211b faces
the support post 211e, and the support post 211c faces
the support post 211f. Hereinafter, a side of the support
post 211d as viewed from the support post 211a is de-
fined as a right side in the Y-axis direction, and a side
opposite to the support post 211d as viewed from the
support post 211a is defined as a left side in the Y-axis
direction.
[0026] Each of the support posts 211a to 211f is formed
in a rectangular cylindrical shape. One of the four side
surfaces of each of the support posts 211a to 211f is
opened, and a cross section thereof parallel to the hori-
zontal plane is formed in a substantially C shape. The
opening surfaces of the support posts 211a to 211f face
the back side in the X-axis direction.
[0027] The support posts 211a to 211f extend along
the Z-axis direction. A fixing member 217 is provided at
a lower section which is one end of each of the support
posts 211a to 211f in the Z-axis direction. The fixing mem-
ber 217 of each of the support posts 211b, 211c, 211e,
and 211f is fixed to the upper section of the elevator car
120.
[0028] A reinforcing base 218 is attached to each of
the fixing members 217 of the support posts 211a and
211d. The reinforcing base 218 is formed of a plate body
bent in a substantially L shape. The reinforcing base 218
includes a mounting plate section having a plane sub-
stantially perpendicular to the Y-axis direction and a re-
inforcement plate section having a plane substantially
perpendicular to the X-axis direction.
[0029] The fixing members 217 of the support posts
211a and 211d are fixed to the upper section of the ele-
vator car 120 via the post connection section 215. The
post connection section 215 is formed of a rectangular
plate body elongated in the Y-axis direction and a side
piece rising substantially perpendicularly from a long side
of the plate body. The support posts 211a and 211d are
integrally assembled using the post connection section
215.
[0030] A switch unit 240A is attached to the support
post 211a. The switch unit 240A detects the position of
the first movable unit 202A in the Z-axis direction. The
switch unit 240B is attached to the support post 211d.
The switch unit 240B detects the position of the second
movable unit 202B in the Z-axis direction. Configurations
of the switch units 240A and 240B will be described later
with reference to Fig. 4.
[0031] The support post 211b is provided with a tem-
porary fixing mechanism 270A. The support post 211e

is provided with a temporary fixing mechanism 270B. The
temporary fixing mechanisms 270A and 270B respec-
tively instruct sliding posts 221b and 221e to be described
later at predetermined positions. Accordingly, the first
movable unit 202A and the second movable unit 202B
are held at the temporary fixing positions. The configu-
rations of the temporary fixing mechanisms 270A and
270B will be described later with reference to Figs. 10 to
12.
[0032] The reinforcing sections 212 and 213 are
formed in an elongated shape extending in the X-axis
direction. The reinforcing section 212 is fixed to an inter-
mediate portion of each of the support posts 211a, 211b,
and 211c in the Z-axis direction. One end portion of the
reinforcing section 212 in the X-axis direction is fixed to
the support post 211a. The reinforcing section 213 is fixed
to an intermediate portion of each of the support posts
211c, 211d, and 211f in the Z-axis direction. One end
portion of the reinforcing section 213 in the X-axis direc-
tion is fixed to the support post 211c.
[0033] The reinforcing connection section 214 is
formed in an elongated shape extending in the Y-axis
direction. Both end portions of the reinforcing connection
section 214 in the Y-axis direction are respectively con-
nected to the other end portions of the reinforcing sec-
tions 212 and 213 in the X-axis direction.

(Movable Unit)

[0034] The first movable unit 202A is movably connect-
ed to the support posts 211a, 211b, and 211c of the sup-
port unit 201. As illustrated in Fig. 3, the first movable
unit 202A includes sliding posts 221a, 221b, and 221c,
a side rail section 222, and a back rail section 223.
[0035] The sliding posts 221a, 221b, and 221c are sl-
idably connected to the insides of the support posts 211a,
211b, and 211c. As a result, the sliding posts 221a, 221b,
221c move in the Z-axis direction along support posts
211a, 211b, 211c.
[0036] In the reduced state of the handrail 200, the
sliding posts 221a, 221b, and 221c are retracted into the
support posts 211a, 211b, and 211c. Meanwhile, in the
expanded state of the handrail 200, the sliding posts
221a, 221b, and 221c are extended out from the upper
sections of the support posts 211a, 211b, and 211c.
[0037] The sliding posts 221a, 221b, and 221c are
formed in a rectangular cylindrical shape smaller than
the support post 211a. One of the four side surfaces of
each of the sliding posts 221a, 221b, and 221c is opened,
and the cross section thereof parallel to the horizontal
plane is formed in a substantially C shape. Opening sur-
faces of the sliding posts 221a, 221b, and 221c face the
right side in the Y-axis direction.
[0038] The side rail section 222 is fixed to the upper
sections of the sliding posts 221a, 221b, and 221c. The
side rail section 222 is formed in an elongated shape
extending in the X-axis direction. The upper surface of
the side rail section 222 is formed in a plane substantially
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perpendicular to the Z-axis direction. The upper surface
of the side rail section 222 is set at substantially the same
height as the upper ends of the sliding posts 221a, 221b,
and 221c. The side rail section 222 faces the reinforcing
section 212 of the support unit 201 in the Z-axis direction.
[0039] The back rail section 223 is connected to a back
end portion of the side rail section 222 in the X-axis di-
rection. As a result, the back rail section 223 moves in
the Z-axis direction together with the side rail section 222.
The back rail section 223 is formed in an elongated shape
extending in the Y-axis direction. The upper surface of
the back rail section 223 is formed in a plane substantially
perpendicular to the Z-axis direction. The upper surface
of the back rail section 223 is set at substantially the same
height as the upper surface of the side rail section 222.
[0040] The back rail section 223 faces the reinforcing
connection section 214 of the support unit 201 in the Z-
axis direction. The length of the back rail section 223 in
the Y-axis direction is set to about 1/2 of the length of the
reinforcing connection section 214 in the Y-axis direction.
The back rail section 223 has a stopper piece 223a. In
the reduced state of the handrail 200, the stopper piece
223a abuts on the upper surface of the reinforcing con-
nection section 214. In the expanded state of the handrail
200, the side rail section 222 and the back rail section
223 are disposed at a predetermined height at which the
worker can easily hold.
[0041] The second movable unit 202B is formed to be
bilaterally symmetrical with the first movable unit 202A.
That is, the second movable unit 202B includes sliding
posts 221d, 221e, and 221f, a side rail section 224, and
a back rail section 225. The second movable unit 202B
is movably connected to the support posts 211d, 211e,
and 211f of the support unit 201.
[0042] The sliding posts 221d, 221e, and 221f are sli-
dably connected to the insides of the support posts 211d,
211e, and 211f. As a result, the sliding posts 221d, 221e,
and 221f move in the Z-axis direction along the support
posts 211d, 211e, and 211f. The opening surfaces of the
sliding posts 221d, 221e, and 221f face the left side in
the Y-axis direction.
[0043] In the reduced state of the handrail 200, the
sliding posts 221d, 221e, and 221f are retracted into the
support posts 211d, 211e, and 211f. Meanwhile, in the
expanded state of the handrail 200, the sliding posts
221d, 221e, and 221f are extended out from the upper
sections of the support posts 211d, 211e, and 211f.
[0044] The side rail section 224 faces the reinforcing
section 213 of the support unit 201 in the Z-axis direction.
The back rail section 225 moves in the Z-axis direction
together with the side rail section 224. The back rail sec-
tion 225 faces the reinforcing connection section 214 of
the support unit 201 in the Z-axis direction. The length
of the back rail section 225 in the Y-axis direction is set
to about 1/2 of the length of the reinforcing connection
section 214 in the Y-axis direction.
[0045] In the reduced state of the handrail 200, the
stopper piece (not illustrated) of the back rail section 225

abuts on the upper surface of the reinforcing connection
section 214. In the reduced state and the expanded state
of the handrail 200, the back rail section 225 faces the
back rail section 223. That is, the end surface on the left
side in the Y-axis direction of the back rail section 225
faces the end surface on the right side in the Y-axis di-
rection of the back rail section 223.
[0046] In the reduced state and the expanded state of
the handrail 200, the side rail section 224 and the back
rail section 225 are disposed at the same height as the
side rail section 222 and the back rail section 223 of the
first movable unit 202A.
[0047] As illustrated in Fig. 2, in the reduced state of
the handrail 200, the upper ends of the sliding posts 221a
to 221f in the first movable unit 202A and the second
movable unit 202B are substantially at the same height
as the upper ends of the support posts 211a to 211f in
the support unit 201. In the reduced state of the handrail
200, the first movable unit 202A and the second movable
unit 202B are fixed to the support unit 201 using a fixing
mechanism 300 to be described later.
[0048] To switch the handrail 200 from the reduced
state to the expanded state, the first movable unit 202A
and the second movable unit 202B are moved in the Z-
axis direction (upward), and the side rail sections 222
and 224 and the back rail sections 223 and 225 are dis-
posed at a predetermined height. Next, the first movable
unit 202A and the second movable unit 202B are fixed
to the support unit 201 by using the fixing mechanism
300 to be described later. As a result, the handrail 200
is in the expanded state illustrated in Fig. 3.

(Switch Unit)

[0049] Next, configurations of the switch units 240A
and 240B will be described with reference to Fig. 4.
[0050] Fig. 4 is a perspective view illustrating the switch
unit 240B of the handrail 200.
[0051] The switch units 240A and 240B have the same
configuration. Therefore, here, the configuration of the
switch section according to the present invention will be
described by taking the switch unit 240B as an example.
[0052] As illustrated in Fig. 4, the switch unit 240B in-
cludes a first switch 251 section and a second switch
section 252. The first switch section 251 and the second
switch section 252 are attached to a switch base 219
provided on the support post 211d. The first switch 251
section is disposed above the second switch section 252.
[0053] The first switch section 251 includes a normal
switch 254 and a first actuator 255. The normal switch
254 and the first actuator 255 face each other in the X-
axis direction. The side of the first actuator 255 opposite
to the normal switch 254 faces the sliding post 221d. An
actuator (not illustrated) of the switch unit 240A faces the
sliding post 221a. The sliding posts 221a and 221d cor-
respond to the sliding posts for switching according to
the present invention.
[0054] The second switch section 252 includes a main-
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tenance switch 256 and a second actuator 257. The
maintenance switch 256 and the second actuator 257
face each other in the X-axis direction. The side of the
second actuator 257 opposite to the maintenance switch
256 faces the sliding post 221d. The normal switch 254
and the maintenance switch 256 face each other in the
Z-axis direction. The first actuators 255 and 257 face
each other in the Z-axis direction.
[0055] The normal switch 254 and the maintenance
switch 256 are fixed to the switch base 219. The normal
switch 254 and the maintenance switch 256 are so-called
momentary switches. The normal switch 254 and the
maintenance switch 256 are turned off when buttons
254a and 256a are pressed, and are turned on when
buttons 254a and 256a are not pressed.
[0056] The first actuator 255 is formed of a rectangular
plate body elongated in the X-axis direction. An end sur-
face 255a of the first actuator 255 on the side of the nor-
mal switch 254 faces the button 254a of the normal switch
254 in the X-axis direction. An inclined surface 255b fac-
ing downward is formed on the opposite side of the first
actuator 255 from the normal switch 254. The inclined
surface 255b faces the sliding post 221d via the opening
surface of the support post 211d.
[0057] The switch base 219 supports the first actuator
255 so as to be movable in the X-axis direction. The first
actuator 255 is movable to a first position at which the
first actuator does not interfere with the sliding post 221d
and a second position on the front side (sliding post 221d)
in the X-axis direction with respect to the first position.
[0058] When the first actuator 255 is disposed at the
first position, the end surface 255a of the first actuator
255 presses the button 254a of the normal switch 254.
As a result, the normal switch 254 is turned off. Mean-
while, when the first actuator 255 is disposed at the sec-
ond position, the end surface 255a of the first actuator
255 does not press the button 254a of the normal switch
254. As a result, the normal switch 254 is turned on.
[0059] The second actuator 257 is formed of a rectan-
gular plate body elongated in the X-axis direction. The
end surface 257a of the second actuator 257 on the main-
tenance switch 256 side faces the button 256a of the
maintenance switch 256 in the X-axis direction. An in-
clined surface 257b facing upward is formed on the side
of the second actuator 257 opposite to the maintenance
switch 256. The inclined surface 257b faces the sliding
post 221d via the opening surface of the support post
211d.
[0060] The switch base 219 supports the second ac-
tuator 257 so as to be movable in the X-axis direction.
The second actuator 257 is movable to a first position at
which the second actuator does not interfere with the
sliding post 221d and a second position on the front side
(sliding post 221d) in the X-axis direction with respect to
the first position.
[0061] When the second actuator 257 is disposed at
the first position, the end surface 257a of the second
actuator 257 presses the button 256a of the maintenance

switch 256. As a result, the maintenance switch 256 is
turned off. Meanwhile, when the second actuator 257 is
disposed at the second position, the end surface 257a
of the second actuator 257 does not press the button
256a of the maintenance switch 256. As a result, the
maintenance switch 256 is turned on.
[0062] As illustrated in Fig. 4, the sliding post 221d has
a notch 228. The notch 228 is provided on a side piece
of the sliding post 221d exposed from the opening surface
of the support post 211d. The notch is formed in a quad-
rangular shape larger than the side section where the
inclined surface 255b of the first actuator 255 is formed.
[0063] In the reduced state of the handrail 200, the
notch 228 faces the inclined surface 255b of the first ac-
tuator 255. As a result, the first actuator 255 does not
interfere with the sliding post 221d and can be disposed
at the second position. Meanwhile, when the notch 228
does not face the inclined surface 255b of the first actu-
ator 255, the first actuator 255 interferes with the sliding
post 221d. As a result, the first actuator 255 cannot be
disposed at the second position.

(Switch Section in Reduced State of Handrail)

[0064] Next, the switch unit 240B in the reduced state
of the handrail 200 will be described with reference to
Fig. 5.
[0065] Fig. 5 is an explanatory view illustrating
ON/OFF of the switch section in the reduced state of the
handrail 200.
[0066] When the elevator 1 is normally operated, the
handrail 200 is brought into the reduced state. As illus-
trated in Fig. 5, in the reduced state of the handrail 200,
the handrail faces the notch 228 of the sliding post 221d.
Therefore, the first actuator 255 of the first switch section
251 can be disposed at the second position. Meanwhile,
since the second actuator 257 of the second switch sec-
tion 252 interferes with the sliding post 221d, the second
actuator cannot be disposed at the second position.
[0067] When the handrail 200 is brought into the re-
duced state, the first actuator 255 is disposed at the sec-
ond position. Accordingly, the first actuator 255 does not
press the button 254a of the normal switch 254. As a
result, the normal switch 254 is turned on. Meanwhile,
since the second actuator 257 cannot be disposed at the
second position, the button 256a of the maintenance
switch 256 is pressed. As a result, the maintenance
switch 256 cannot be turned on. Therefore, the mainte-
nance switch 256 is turned off.

(Switch Section During Expansion of Handrail)

[0068] Next, the switch unit 240B during expansion of
the handrail 200 will be described with reference to Figs.
6A and 6B.
[0069] Figs. 6A and 6B are explanatory views illustrat-
ing ON/OFF of the switch unit 240B during the expansion
of the handrail 200.
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[0070] When the elevator 1 is maintained and inspect-
ed, the handrail 200 is shifted from the reduced state to
the expanded state. In order to put the handrail 200 in
the expanded state, the first movable unit 202A and the
second movable unit 202B (see Fig. 2) are raised.
[0071] When the second movable unit 202B is raised,
the sliding posts 221d to 221f move upward in the Z-axis
direction along the support posts 211d to 211f. In this
case, as illustrated in Fig. 6A, the lower end of the notch
288 in the sliding post 221d presses the inclined surface
255b of the first actuator 255. As a result, the first actuator
255 moves in a direction (toward the back side in the X-
axis direction) approaching the normal switch 254.
[0072] When the sliding posts 221d to 221f further
move upward in the Z-axis direction, as illustrated in Fig.
6B, the notch 288 of the sliding post 221d is located above
the first actuator 255, and the distal end of the first actu-
ator 255 on the inclined surface 255b side comes into
contact with the side surface of the sliding post 221d. As
a result, the first actuator 255 is disposed at the first po-
sition and presses the button 254a of the normal switch
254. As a result, the normal switch 254 is turned off.
[0073] As illustrated in Figs. 6A and 6B, while the slid-
ing post 221d moves upward, the distal end of the second
actuator 257 on the inclined surface 257b side is always
in contact with the side surface of the sliding post 221d.
As a result, the second actuator 257 does not move from
the first position and maintains the state of pressing the
button 256a of the maintenance switch 256. As a result,
maintenance switch 256 does not change from OFF.

(Switch Section in Expanded State of Handrail)

[0074] Next, the switch unit 240B in the reduced state
of the handrail 200 will be described with reference to
Figs. 7A and 7B.
[0075] Figs. 7A and 7B are explanatory views illustrat-
ing ON/OFF of the switch unit 240B in the expanded state
of the handrail 200.
[0076] When the handrail 200 is brought into the ex-
panded state, as illustrated in Fig. 7A, the lower end of
the sliding post 221d is positioned above the second ac-
tuator 257 of the second switch section 252. As a result,
the second actuator 257 of the second switch section
252 does not interfere with the sliding post 221d and can
be disposed at the second position. Meanwhile, the first
actuator 255 of the first switch section 251 cannot be
disposed at the second position because the first actuator
interferes with the sliding post 221d.
[0077] When the handrail 200 is brought into the ex-
panded state, the second actuator 257 is disposed at the
second position as illustrated in Fig. 7B. As a result, the
second actuator 257 does not press the button 256a of
the maintenance switch 256. As a result, the mainte-
nance switch 256 is turned on. Meanwhile, since the first
actuator 255 cannot be disposed at the second position,
the first actuator presses the button 254a of the normal
switch 254. As a result, the normal switch 254 cannot be

turned on. Therefore, the normal switch 254 is turned off.

(Switch Section During Reduction of Handrail)

[0078] Next, the switch unit 240B during the reduction
of the handrail 200 will be described with reference to
Figs. 8A and 8B.
[0079] Figs. 8A and 8B are explanatory views illustrat-
ing ON/OFF of the switch unit 240B during contraction
of the handrail 200.
[0080] When the elevator 1 is normally operated after
the maintenance and inspection of the elevator 1, the
handrail 200 is shifted from the expanded state to the
reduced state. In order to put the handrail 200 in the re-
duced state, the first movable unit 202A and the second
movable unit 202B (see Fig. 2) are lowered.
[0081] When the second movable unit 202B is lowered,
the sliding posts 221d to 221f move downward in the Z-
axis direction along the support posts 211d to 211f. In
this case, as illustrated in Fig. 8 A, the lower end of the
sliding post 221d presses the inclined surface 257b of
the second actuator 257. As a result, the second actuator
257 moves in a direction (toward the back side in the X-
axis direction) approaching the maintenance switch 256.
[0082] When the sliding posts 221d to 221f further
move downward in the Z-axis direction, as illustrated in
Fig. 8B, the lower end of the sliding post 221d is posi-
tioned below the second actuator 257, and the distal end
of the second actuator 257 on the inclined surface 257b
side comes into contact with the side surface of the sliding
post 221d. As a result, the second actuator 257 is dis-
posed at the first position and presses the button 256a
of the maintenance switch 256. As a result, the mainte-
nance switch 256 is turned off.
[0083] As illustrated in Figs. 8A and 8B, while the slid-
ing post 221d moves downward, the distal end of the first
actuator 255 on the inclined surface 255b side is always
in contact with the side surface of the sliding post 221d.
As a result, the first actuator 255 does not move from the
first position and maintains the state of pressing the but-
ton 254a of the normal switch 254. As a result, the normal
switch 254 does not change from OFF.

(ON/OFF Pattern of Switch Unit and Operation Condition 
of Elevator)

[0084] Next, an ON/OFF pattern of the switch unit 240B
and an operation condition of the elevator 1 will be de-
scribed with reference to Fig. 9.
[0085] Fig. 9 is a table illustrating ON/OFF patterns of
the switch unit 240B and operation conditions of the el-
evator 1.
[0086] As illustrated in Fig. 9, when the normal switch
254 is ON and the maintenance switch 256 is OFF, the
handrail 200 is in a reduced state (see Fig. 5). Therefore,
the control board 170 (see Fig. 1) enables normal oper-
ation of the elevator 1. Meanwhile, when the normal
switch 254 is OFF and the maintenance switch 256 is

11 12 



EP 4 353 644 A1

8

5

10

15

20

25

30

35

40

45

50

55

ON, the handrail 200 is in the expanded state (see Fig.
7B). Therefore, the control board 170 enables a mainte-
nance operation of the elevator 1.
[0087] When the normal switch 254 and the mainte-
nance switch 256 are ON, the control board 170 disables
the operation of the elevator 1. As illustrated in Figs. 5
to 8, a situation in which the normal switch 254 and the
maintenance switch 256 are turned on together cannot
normally occur. Therefore, the control board 170 detects
that an abnormality has occurred in the handrail 200 or
the switch units 240A and 240B. Then, the control board
170 notifies that an abnormality has occurred. Examples
of occurrence of abnormality include lighting of a lamp,
output of a buzzer, and display by a video, an image, or
the like.
[0088] When the normal switch 254 and the mainte-
nance switch 256 are OFF, the control board 170 disables
the operation of the elevator 1. As illustrated in Figs. 6B
and 7A, during expansion or reduction of the handrail
200, the normal switch 254 and the maintenance switch
256 may be turned off together. The handrail 200 at this
time is neither in the reduced state nor in the expanded
state. Therefore, the control board 170 determines that
the handrail 200 is expanding or reducing, and disables
the operation of the elevator 1.

(Temporary Fixing Mechanism)

[0089] Next, configurations of the temporary fixing
mechanisms 270A and 270B will be described with ref-
erence to Figs. 10 to 12.
[0090] Fig. 10 is an enlarged perspective view illustrat-
ing the temporary fixing mechanism 270B. Fig. 11 is an
explanatory view illustrating the temporary fixing mech-
anism 270B in the reduced state of the handrail 200. Fig.
12 is an explanatory view illustrating a state in which the
sliding post 221e is temporarily fixed by the temporary
fixing mechanism 270B of the handrail 200.
[0091] The temporary fixing mechanisms 270A and
270B have the same configuration. Therefore, here, the
configuration of the temporary fixing mechanism accord-
ing to the present invention will be described by taking
the temporary fixing mechanism 270B as an example.
[0092] As illustrated in Fig. 10, the temporary fixing
mechanism 270B includes a stopper 281 and a shaft sec-
tion 282 that rotatably supports the stopper 281. The
stopper 281 includes a base section 285 and a hook sec-
tion 286 continuous with the base section 285. The shaft
section 282 is fixed to a hook base 220 provided on the
support post 211e.
[0093] The base section 285 is formed of a substan-
tially rectangular plate body. The hook section 286 pro-
trudes from one long side of the base section 285. The
hook section 286 is formed of a plate body having a sub-
stantially L-shaped planar shape. The hook section 286
faces the sliding post 221e via the opening surface of the
support post 211e (see Fig. 11).
[0094] The shaft section 282 passes through the upper

side of the base section 285 above the hook section 286.
The stopper 281 is stabilized in a posture in which two
long sides of the base section 285 are substantially par-
allel to the Z-axis direction by its own weight. In the re-
duced state of the handrail 200, the hook section 286
abuts on the side surface of the sliding post 221e before
the two long sides of the base section 285 become sub-
stantially parallel to the Z-axis direction. As a result, the
stopper 281 is leaned against the side surface of the slid-
ing post 221e in a posture in which the two long sides of
the base section 285 are inclined with respect to the Z-
axis direction.
[0095] As illustrated in Fig. 11, in the reduced state of
the handrail 200, the hook section 286 of the stopper 281
abuts on the side surface of the sliding post 221e. When
the second movable unit 202B is raised in a case where
the handrail 200 is switched from the reduced state to
the expanded state, the sliding post 221e moves upward
in the Z-axis direction along the support post 211e while
being in contact with the hook section 286.
[0096] As illustrated in Fig. 12, when the lower end of
sliding post 221e moving upward in the Z-axis direction
is located above the hook section 286, the hook section
286 rotates by its own weight to take a stable posture.
Accordingly, the hook section 286 supports the lower end
of the sliding post 221e. As a result, the second movable
unit 202B is temporarily fixed.
[0097] To release the temporary fixing of the second
movable unit 202B, the sliding post 221e is moved further
upward than the temporarily fixed position. As a result,
the hook section 286 and the sliding post 221e are dis-
engaged. Next, the stopper 281 is rotated to separate
the hook section 286 from the sliding post 221e. As a
result, the temporary fixing of the second movable unit
202B is released.
[0098] When the temporary fixing of the second mov-
able unit 202B is released, the stopper 281 may be ro-
tated until the hook section 286 is positioned above the
shaft section 282 to bring the base section 285 into con-
tact with the side surface of the sliding post 221e. As a
result, the stopper 281 cannot return to a stable posture
due to its own weight, and the hand can be released from
the stopper 281 when the sliding post 221e is moved
downward. In addition, a protrusion section may be pro-
vided on the side surface of the sliding post 221e, and
the sliding post 221e may be brought into contact with
the base section 285 when moving downward. As a re-
sult, the stopper 281 rotates, and the state can be re-
turned to the state (the state illustrated in Fig. 10) where
the hook section 286 is in contact with the side surface
of the sliding post 221e below the shaft section 282.

(Fixing Mechanism)

[0099] Next, a configuration of the fixing mechanism
300 will be described with reference to Fig. 13.
[0100] Fig. 13 is an enlarged perspective view illustrat-
ing the fixing mechanism 300.
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[0101] One fixing mechanism 300 is provided for each
pair of the support post and the sliding post. That is, the
handrail 200 includes six fixing mechanisms 300. Here,
the fixing mechanism 300 provided in a set of the support
post 211d and the sliding post 221d will be described as
an example.
[0102] As illustrated in Fig. 13, the fixing mechanism
300 includes a bolt 301, a welding nut 302 to which the
bolt 301 is screwed, and a fitting section 303 to which a
tip portion of the bolt 301 is fitted. The bolt 301 and the
welding nut 302 are attached to the support post 211d.
The fitting section 303 is attached to the sliding post 221d.
[0103] As illustrated in Fig. 13, the support post 211d
includes a left plate 401 forming a left side surface in the
Y-axis direction, a right plate 402 forming a right side
surface in the Y-axis direction, and a front plate 403 form-
ing a front side surface in the X-axis direction. The sliding
post 221d includes a right plate 412 forming a right side
surface in the Y-axis direction, a front plate 413 forming
a front side surface in the X-axis direction, and a back
plate 414 forming a back side surface in the X-axis di-
rection.
[0104] The welding nut 302 is welded to the left plate
401 of the support post 211d. The bolt 301 is screwed
into the welding nut 302 and passes through the left plate
401 of the support post 211d. A head section of the bolt
301 is disposed outside the support post 211d. The tip
portion of the bolt 301 on the side opposite to the head
section is disposed inside the support post 211d and fac-
es the right plate 412 of the sliding post 221d.
[0105] The fitting section 303 is fixed to the right plate
412 of the sliding post 221d. The fitting section 303 is
formed of a quadrangular plate body. One plane of the
fitting section 303 abuts on the inner surface of the right
plate 412. The fitting section 303 has a bolt fitting hole
303a (see Fig. 15) into which the tip portion of the bolt
301 is fitted. The diameter of the bolt fitting hole 303a is
slightly larger than the diameter of the tip portion of the
bolt 301.

(Fixing Work by Fixing Mechanism)

[0106] Next, the fixing work by the fixing mechanism
300 will be described with reference to Figs. 14 and 15.
[0107] Fig. 14A is a view illustrating a state in which
the second movable unit 202B is fixed by the fixing mech-
anism 300 in the reduced state of the handrail 200. Fig.
14B is a view illustrating a state in which the fixing of the
second movable unit 202B by the fixing mechanism 300
is released. Fig. 14C is a view illustrating a state in which
the second movable unit 202B is fixed by the fixing mech-
anism 300 in the expanded state of the handrail 200. Fig.
15 is an enlarged perspective view illustrating the fixing
mechanism 300 in the temporarily fixed state of the hand-
rail 200.
[0108] First, the fixing of the second movable unit 202B
in the reduced state of the handrail 200 will be described.
As illustrated in Fig. 14A, in the reduced state of the hand-

rail 200, the tip portion of the bolt 301 in the fixing mech-
anism 300 is pressed against the right plate 412 of the
sliding post 221d. As a result, the sliding post 221d (sec-
ond movable unit 202B) is locked to move in the Z-axis
direction. As a result, in the reduced state of the handrail
200, the sliding post 221d (second movable unit 202B)
is fixed.
[0109] When the handrail 200 is shifted from the re-
duced state to the expanded state, as illustrated in Fig.
14B, the pressing of the fixing mechanism 300 against
the sliding post 221d by the bolt 301 is loosened. Accord-
ingly, the sliding post 221d (second movable unit 202B)
can move in the Z-axis direction. Since the bolt 301 is
screwed into the welding nut 302, the pressing can be
loosened without being detached from the support post
211d. Then, the sliding post 221d (second movable unit
202B) is moved upward in the Z-axis direction.
[0110] When the handrail 200 is brought into the ex-
panded state, the bolt fitting hole 303a of the fitting sec-
tion 303 fixed to the sliding post 221d faces the tip portion
of the bolt 301. Next, the tip portion of the bolt 301 is fitted
into the bolt fitting hole 303a. As a result, the sliding post
221d (second movable unit 202B) is locked to move in
the Z-axis direction. As a result, in the expanded state of
the handrail 200, the sliding post 221d (second movable
unit 202B) is fixed.
[0111] When the handrail 200 is brought into the ex-
panded state, the sliding post 221d (second movable unit
202B) is supported and temporarily fixed by the stopper
281 of the temporary fixing mechanism 270B. The posi-
tion of the sliding post 221d (second movable unit 202B)
fully fixed by the fixing mechanism 300 in the expanded
state in the Z-axis direction is set higher than the tempo-
rarily fixed position of the sliding post 221d (second mov-
able unit 202B) .
[0112] As illustrated in Fig. 15, in a state where the
sliding post 221d (second movable unit 202B) is tempo-
rarily fixed, the bolt fitting hole 303a of the fitting section
303 is located below the tip portion of the bolt 301. There-
fore, the sliding post 221d (second movable unit 202B)
cannot be fully fixed by fixing mechanism 300 at the tem-
porarily fixed position.
[0113] As illustrated in Fig. 15, in a state where the
sliding post 221d (second movable unit 202B) is tempo-
rarily fixed, the lower end of the sliding post 221d is lo-
cated below the second actuator 257 of the second switch
section 252. As a result, the second actuator 257 inter-
feres with the back plate 414 of the sliding post 221d,
and thus cannot be disposed at the second position. As
a result, the maintenance switch 256 cannot be turned
on. Therefore, the maintenance operation of the elevator
1 cannot be performed in a state where the sliding post
221d (second movable unit 202B) is temporarily fixed.
[0114] As illustrated in Fig. 13, in a state where the
sliding post 221d (second movable unit 202B) is fully fixed
by the fixing mechanism 300, the lower end of the sliding
post 221d is located above the second actuator 257 of
the second switch section 252. As a result, the second
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actuator 257 does not interfere with the back plate 414
of the sliding post 221d, and thus can be disposed at the
second position. As a result, the maintenance switch 256
can be turned on. Therefore, when the sliding post 221d
(second movable unit 202B) is fully fixed and the handrail
200 is in the expanded state, it is possible to perform
maintenance operation of the elevator 1.

(Slide Guide Mechanism)

[0115] Next, the slide guide mechanisms 320 of the
first movable unit 202A and the second movable unit
202B will be described with reference to Fig. 16.
[0116] Fig. 16 is an enlarged perspective view illustrat-
ing the slide guide mechanism 320 of the handrail 200.
[0117] One slide guide mechanism 320 is provided for
each pair of the support post and the sliding post. That
is, the handrail 200 includes six slide guide mechanisms
320. Here, the slide guide mechanism 320 provided in a
set of the support post 211d and the sliding post 221d
will be described as an example.
[0118] As illustrated in Fig. 16, the slide guide mech-
anism 320 includes a slit 331 provided in the support post
211d and an engagement pin 332 attached to the sliding
post 221d. The slit 331 is formed in the right plate 402 of
the support post 211d. The slit 331 extends in the Z-axis
direction.
[0119] The engagement pin 332 is fixed to the right
plate 412 of the sliding post 221d. The engagement pin
332 movably engages with the slit 331. The engagement
pin 332 has a shaft section passing through the slit 331
of the support post 211d and a head section disposed
outside the support post 211d. The head section of the
engagement pin 332 is formed in a disk shape having a
diameter longer than the length of the slit 331 in the width
direction.
[0120] In the reduced state of the handrail 200, the
engagement pin 332 engages with the lower end of the
slit 331. As a result, in the reduced state of the handrail
200, the sliding post 221d is locked to move downward
in the Z-axis direction. In the expanded state of the hand-
rail 200, the engagement pin 332 engages with the upper
end of the slit 331. As a result, in the expanded state of
the handrail 200, the sliding post 221d is locked to move
upward in the Z-axis direction.
[0121] By providing the slide guide mechanism 320 de-
scribed above, rattling of the sliding posts 221a to 221f
can be suppressed when the first movable unit 202A and
the second movable unit 202B are moved in the Z-axis
direction. As a result, the first movable unit 202A and the
second movable unit 202B can smoothly move in the Z-
axis direction.
[0122] In the present embodiment, the slit 331 is pro-
vided in the support post 211d, and the engagement pin
332 is attached to the sliding post 221d. However, the
slide guide mechanism according to the present inven-
tion may have a configuration in which a slit is provided
in a sliding post and an engagement pin is attached to a

support post.
[0123] As described above, the handrail 200 according
to the present embodiment includes the plurality of sup-
port posts 211a to 211f, the plurality of sliding posts 221a
to 221f, the side rail section 222 and the back rail section
223 (rail section), and the first switch section 251 and the
second switch section 252. The plurality of support posts
211a to 211f is fixed to an upper section of the elevator
car 120. The plurality of sliding posts 221a to 221f are
slidably engaged with the plurality of support posts 211a
to 211f, respectively, and can protrude upward from up-
per sections of the plurality of support posts 211a to 211f.
The side rail section 222 and the back rail section 223
are fixed to the plurality of sliding posts 221a to 221f. The
first switch section 251 and the second switch section
252 cannot be turned on by interfering with a sliding post
221d (sliding post for switching) which is one of the plu-
rality of sliding posts 221a to 221f. In the expanded state
in which the plurality of sliding posts 221a to 221f are
extended out from the upper sections of the plurality of
support posts 211a to 211f, the first switch section 251
interferes with the sliding post 221d which is one of the
plurality of sliding posts 221a to 221f, and the second
switch section 252 avoids interference with the sliding
post 221d. Accordingly, the handrail 200 can be easily
assembled in the expanded state. As a result, the as-
sembly work of the handrail 200 can be easily performed
at the upper section of the elevator car 120. Further, the
expanded state of the handrail 200 can be easily detect-
ed.
[0124] In the reduced state in which the plurality of slid-
ing posts 221a to 221f are retracted into the plurality of
support posts 211a to 211f, the first switch section 251
is prevented from interfering with the sliding post 221d
(sliding post for switch), and the second switch section
252 interferes with the sliding post 221d. As a result, the
reduced state of the handrail 200 can be easily detected.
[0125] The first switch section 251 is disposed above
the second switch section 252, and the sliding post 221d
(sliding post for switching) has the notch 288 that avoids
interference with the first switch section 251 in the re-
duced state. Accordingly, it is possible to easily realize
a structure in which the sliding post 221d in the reduced
state does not interfere with the first switch section 251.
[0126] The first switch section 251 includes the normal
switch 254 and the first actuator 255 that moves in a
direction orthogonal to the up-down direction and press-
es the normal switch 254. The first actuator 255 has the
inclined surface 255b in contact with the sliding post 221d
(sliding post for switching) rising from the reduced state.
Thus, by raising the sliding post 221d, the first actuator
255 can be moved to a position not interfering with the
sliding post 221d. The normal switch 254 can be pressed
by raising the sliding post 221d.
[0127] In the expanded state, the lower end of the slid-
ing post 221d (sliding post for switching) is located above
the second switch section 252. As a result, it is possible
to easily realize a structure in which the sliding post 221d
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in the expanded state does not interfere with the second
switch section 252.
[0128] The second switch section 252 includes the
maintenance switch 256 and the second actuator 257
that moves in a direction orthogonal to the up-down di-
rection and presses the maintenance switch 256. The
second actuator 257 has the inclined surface 257b in
contact with the lower end of the sliding post 221d (sliding
post for switching) descending from the expanded state.
As a result, by raising the sliding post 221d, the second
actuator 257 can be moved to the position not interfering
with the sliding post 221d. The maintenance switch 256
can be pressed by lowering the sliding post 221d.
[0129] In addition, the temporary fixing mechanism
270B that supports at least one (sliding post 221e) of the
plurality of sliding posts 221a to 221f raised from the re-
duced state to the temporary fixing position is provided.
The positions of the plurality of sliding posts 221a to 221f
in the up-down direction in the expanded state are set
higher than the positions of the plurality of sliding posts
221a to 221f in the up-down direction arranged at the
temporary fixing positions. Accordingly, at the temporary
fixing position, the second switch section 252 is not pre-
vented from interfering with the sliding post 221d. As a
result, when the plurality of sliding posts 221a to 221f are
at the temporary fixing positions, the expanded state can
be prevented from being detected. Therefore, it is pos-
sible to prevent the maintenance operation of the elevator
1 in a state where the plurality of sliding posts 221a to
221f is temporarily fixed.
[0130] The temporary fixing mechanism 270B includes
the stopper 281 rotatably connected to at least one (sup-
port post 211e) of the plurality of support posts 211a to
211f. The stopper 281 supports the lower end of at least
one (support post 211e) of the plurality of sliding posts.
As a result, the plurality of sliding posts 221a to 221f can
be temporarily fixed with a simple structure.
[0131] In addition, the stopper 281 is stable in a posture
supporting at least one of the plurality of sliding posts
221a to 221f (support post 211e) by its own weight. As
a result, the plurality of sliding posts 221a to 221f are
raised and moved above the stopper 281, so that the
stopper 281 can be easily brought into a posture of sup-
porting the sliding post 221e. As a result, the plurality of
sliding posts 221a to 221f can be temporarily fixed easily.
[0132] At least one of the plurality of support posts 211a
to 211f has the slit 331 extending in the Z-axis direction
(up-down direction). The sliding post engaged with at
least one of the plurality of support posts 211a to 211f
has an engagement pin 332 engaged with the slit 331.
As a result, rattling of the sliding posts 221a to 221f can
be suppressed. As a result, the sliding posts 221a to 221f
can be smoothly moved in the Z-axis direction.
[0133] In addition, the elevator 1 according to the
present embodiment includes the elevator car 120 that
moves up and down in the hoist-way 110, the control
board 170 (control section) that controls the raising and
lowering operation of the elevator car 120, and the above-

described handrail 200 provided on the upper section of
the elevator car 120. As a result, when the maintenance
and inspection of the elevator 1 are performed, the as-
sembly work of the handrail 200 can be easily performed
at the upper section of the elevator car 120.
[0134] In the reduced state in which the plurality of slid-
ing posts 221a to 221f are retracted into the plurality of
support posts 211a to 211f, the first switch section 251
is prevented from interfering with the sliding post 221d
(sliding post for switch), and the second switch section
252 interferes with the sliding post 221d. As a result, the
reduced state of the handrail 200 can be easily detected.
[0135] The control board 170 (control section) permits
the normal operation when the first switch section 251 is
ON and the second switch section 252 is OFF. In addition,
when the first switch section 251 is OFF and the second
switch section 252 is ON, the maintenance operation,
which is an operation for performing maintenance and
inspection work, is permitted. As a result, when it is de-
tected that the handrail 200 is in the reduced state, the
normal operation of the elevator 1 can be performed.
When it is detected that the handrail 200 is in the expand-
ed state, the maintenance operation of the elevator 1 can
be performed.
[0136] In addition, when the first switch section 251
and the second switch section 252 are ON, the control
board 170 (control section) detects that an abnormality
has occurred in the handrail 200. As a result, when an
operation failure occurs in the first switch section 251 or
the second switch section 252, the operation failure can
be detected, and the operation of the elevator 1 can be
stopped. As a result, the elevator 1 can be operated safe-
ly.
[0137] The present invention is not limited to the em-
bodiments described above and illustrated in the draw-
ings, and various modifications can be made without de-
parting from the gist of the invention described in the
claims.
[0138] In the above-described embodiment, the first
movable unit 202A and the second movable unit 202B
are provided. However, the handrail according to the
present invention may have a configuration in which the
first movable unit 202A and the second movable unit
202B are integrally joined. In the present embodiment,
since the movable unit is divided into the first movable
unit 202A and the second movable unit 202B, the worker
can easily lift each of the movable units 202A and 202B
alone when the handrail 200 is brought into the reduced
state or the expanded state.
[0139] For example, it is assumed that the first movable
unit 202A and the second movable unit 202B are inte-
grally joined, and the length of the handrail 200 in the Y-
axis direction is longer than the length in which both arms
of the worker are expanded. In this case, the side rail
section 222 (see Fig. 2) or the side rail section 224 is
gripped and the entire movable unit is lifted. As a result,
it is difficult to lift the entire movable unit in the Z-axis
direction in a well-balanced manner. In addition, when
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the first movable unit 202A and the second movable unit
202B are integrally joined, the weight may become equal
to or more than the weight that can be lifted by one worker,
and the workability of the assembly work is deteriorated.
[0140] In the embodiment described above, the first
actuator 255 and the second actuator 257 are manually
moved to the second position (the position at which the
pushbutton switch is turned on). However, the switch sec-
tion according to the present invention may include a
biasing member that biases the actuators 255 and 257
toward the second position. In this case, when the hand-
rail 200 is brought into the reduced state, the first actuator
255 is automatically disposed at the second position, and
the normal switch 254 is turned on. When the handrail
200 is brought into the expanded state, the second ac-
tuator 257 is automatically disposed at the second posi-
tion, and the maintenance switch 256 is turned on. As
the biasing member that biases the actuators 255 and
257, for example, a tension coil spring can be adopted.
[0141] Further, in the above-described embodiment,
the stopper 281 is stabilized in a posture supporting the
sliding post 221e by its own weight. However, the tem-
porary fixing mechanism according to the present inven-
tion may include a biasing member that biases the stop-
per 281 so as to be in a posture of supporting the sliding
post 221e. As the biasing member that biases the stopper
281, for example, a torsion coil spring can be adopted.
[0142] In addition, in the above-described embodi-
ment, the fixing mechanisms 300 are provided one by
one in each pair of the support post and the sliding post.
However, the number of fixing mechanisms according to
the present invention can be appropriately set as long as
the first movable unit 202A and the second movable unit
202B can be fixed in the reduced state and the expanded
state of the handrail 200. The number of the temporary
fixing mechanisms according to the present invention can
also be set as appropriate.
[0143] In the above-described embodiment, one slide
guide mechanism 320 is provided for each pair of the
support post and the sliding post. However, at least one
slide guide mechanism according to the present inven-
tion may be provided in each of the first movable unit
202A and the second movable unit 202B.
[0144] In the present specification, words such as "par-
allel" and "orthogonal" are used, but these do not strictly
mean only "parallel" and "orthogonal", and may be in a
state of "substantially parallel" or "substantially orthogo-
nal" including "parallel" and "orthogonal" and in a range
in which the function can be exhibited.

Reference Signs List

[0145]

1 elevator
100 hoisting machine
110 hoist-way
120 elevator car

130 rope
140 counterweight
150 deflector wheel
160 machine room
170 control board
200 handrail
201 support unit
202A first movable unit
202B second movable unit
211a to 211f support post
219 switch base
220 hook base
221a to 221f sliding post
222, 224 side rail section
223, 225 back rail section
240A, 240B switch unit
251 first switch section
252 second switch section
254 normal switch
255 first actuator
255a end surface
255b inclined surface
256 maintenance switch
257 second actuator
257a end surface
257b inclined surface
270A, 270B temporary fixing mechanism
281 stopper
282 shaft section
285 base section
286 hook section
300 fixing mechanism
301 bolt
302 welding nut
303 fitting section
303a bolt fitting hole
320 slide guide mechanism
331 slit
332 engagement pin

Claims

1. A handrail comprising:

a plurality of support posts fixed to an upper sec-
tion of an elevator car;
a plurality of sliding posts slidably engaged with
each of the plurality of support posts and pro-
truding further upward than upper sections of
the plurality of support posts;
a rail section is fixed to the plurality of sliding
posts; and
a first switch section and a second switch section
interfering with a sliding post for switching which
is one of the plurality of sliding posts so that it
becomes impossible to turn the first switch sec-
tion and the second switch section on,
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wherein in an expanded state in which the plu-
rality of sliding posts are extended out from the
upper sections of the plurality of support posts,
the first switch section interferes with the sliding
post for switching, and interference between the
second switch section and the sliding post for
switching is avoided.

2. The handrail according to claim 1, wherein in a re-
duced state in which the plurality of sliding posts are
retracted into the plurality of support posts, interfer-
ence between the first switch section and the sliding
post for switching is avoided, and the second switch
section interferes with the sliding post for switching.

3. The handrail according to claim 2, wherein the first
switch section is disposed above the second switch
section, and
the sliding post for switching has a notch that avoids
interference with the first switch section in the re-
duced state.

4. The handrail according to claim 3, wherein the first
switch section includes a first switch and a first ac-
tuator configured to move in a direction orthogonal
to an up-down direction and press the first switch,
and
the first actuator has an inclined surface in contact
with the sliding post for switching rising from the re-
duced state.

5. The handrail according to claim 3, wherein a lower
end of the sliding post for switching is positioned
above the second switch section in the expanded
state.

6. The handrail according to claim 5, wherein the sec-
ond switch section includes a second switch and a
second actuator configured to move in a direction
orthogonal to an up-down direction and press the
second switch, and
the second actuator has an inclined surface in con-
tact with a lower end of the sliding post for switching
descending from the expanded state.

7. The handrail according to claim 2, further comprising
a temporary fixing mechanism configured to support
at least one of the plurality of sliding posts raised
from the reduced state to a temporary fixing position,
wherein positions in the up-down direction of the plu-
rality of sliding posts in the expanded state are set
higher than positions in the up-down direction of the
plurality of sliding posts arranged at the temporary
fixing position.

8. The handrail according to claim 7, wherein the tem-
porary fixing mechanism includes a stopper rotatably
connected to at least one of the plurality of support

posts, and
the stopper supports at least one lower end of the
plurality of sliding posts.

9. The handrail according to claim 8, wherein the stop-
per is stable in a posture supporting at least one of
the plurality of sliding posts by its own weight.

10. The handrail according to claim 1, wherein one of at
least one of the plurality of support posts and a sliding
post engaged with at least one of the plurality of sup-
port posts has a slit extending in an up-down direc-
tion, and
the other of at least one of the plurality of support
posts and the sliding post engaged with at least one
of the plurality of support posts includes an engage-
ment pin engaged with the slit.

11. An elevator comprising:

an elevator car moving up and down in hoist-
way;
a control section configured to control a lift-
ing/lowering operation of the elevator car; and
a handrail provided on an upper section of the
elevator car,
wherein the handrail includes
a plurality of support posts fixed to the upper
section of the elevator car,
a plurality of sliding posts slidably engaged with
each of the plurality of support posts and pro-
truding further upward than upper sections of
the plurality of support posts,
a rail section fixed to the plurality of sliding posts,
and
a first switch section and a second switch section
interfering with a sliding post for switching which
is one of the plurality of sliding posts so that it
becomes impossible to turn the first switch sec-
tion and the second switch section on, and
in an expanded state in which the plurality of
sliding posts are extended out from the upper
sections of the plurality of support posts, the first
switch section interferes with the sliding post for
switching, and interference between the second
switch section and the sliding post for switching
is avoided.

12. The elevator according to claim 11, wherein in a re-
duced state in which the plurality of sliding posts are
retracted into the plurality of support posts, interfer-
ence between the first switch section and the sliding
post for switching is avoided, and the second switch
section interferes with the sliding post for switching.

13. The elevator according to claim 12, wherein the con-
trol section permits a normal operation when the first
switch section is ON and the second switch section
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is OFF, and permits a maintenance operation that is
operation when maintenance and inspection work is
performed in a case where the first switch section is
OFF and the second switch section is ON.

14. The elevator according to claim 12, wherein the con-
trol section detects that an abnormality occurs in the
handrail when the first switch section and the second
switch section are ON.
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