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(54) CAGE AND ELEVATOR

(57) The invention has block members (7) for posing
limitations on service technicians in performing opera-
tions while collapsible handrails (3, 4) to be provided on
top (2a) of a passenger car (2) of an elevator system
remain collapsed. By means of the members, the serv-

ice technicians can perform operation only after having
assembled the collapsible handrails (3, 4) at the time of
maintenance and inspection of the elevator system,
thus readily ensuring safety for the service engineers at
the time of maintenance and inspection of the elevator
system.
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Description

Field of the Invention

[0001] The invention relates to a passenger car and
an elevator system, and more particularly, to a passen-
ger car and an elevator system which have a collapsible
handrail provided on top of the car to be used by service
technicians in performing maintenance and inspection
of the elevator system.

Background Art

[0002] There has hitherto been known a passenger
car having a collapsible handrail (fence) which is pro-
vided on top of a car and is to be used for performing
maintenance and inspection of an elevator system.
[0003] Specifically, for example, Japanese Patent Ap-
plication Laid-Open No. 143125/2000 discloses a tech-
nique for installing a collapsible handrail on top of a pas-
senger car of an elevator system having no machine
room in which a machine, such as a hoisting machine,
is installed in a hoistway.
[0004] Such a collapsible handrail is intended for min-
imizing a distance between the top of the passenger car
and the ceiling of the hoistway when the passenger car
has reached the highest position in the hoistway, there-
by achieving space savings. Consequently, at the time
of ordinary service of the elevator system, the handrail
is housed on top of the passenger car in a collapsed
manner.
[0005] When service technicians perform mainte-
nance or inspection of an elevator system, a handrail is
assembled so as to stand upright along an outer periph-
ery of the passenger car. The thus-assembled handrail
usually has a height of 700 to 1100 mm from the top of
the car. The service technicians perform maintenance
or inspection of hardware installed in a hoistway, such
as a hoisting machine or a control panel, as well as
maintenance or inspection of hardware installed on top
of the car such as a guide device, within the assembled
handrail without involvement of problems.
[0006] However, in order to prevent falling of service
technicians, the foregoing related-art technique entails
a necessity for reducing a clearance existing between
the car and walls of the hoistway. If the clearance exist-
ing between the car and the walls of the hoistway cannot
be reduced, partitions, such as steel plates, must be pro-
vided so as to extend across the entire height of the
hoistway along a periphery of the car for reducing the
clearance existing around the car. At this time, the clear-
ance existing around the car assumes a value of, e.g.,
less than 300 mm.
[0007] The foregoing technique presents a second
problem; that is, deteriorated ease of assembly of a col-
lapsible handrail. For instance, the collapsible handrail
is constituted of a plurality of split handrail components;
e.g., side handrails to stand upright along both sides of

the car top and a rear handrail to stand upright along a
rear portion of the car top. Each of the split handrail com-
ponents, such as the side handrails and the rear hand-
rail, is incapable of independently retaining an upright
position; the handrail cannot stand upright unless all the
components are engaged with each other.
[0008] The invention has been conceived to solve the
drawback set forth and aims at facilitating assurance of
service technicians at the time of maintenance and in-
spection of an elevator system and providing an elevator
car and an elevator system which offer superior ease of
assembly of a handrail.

Disclosure of the Invention

[0009] According to the invention, collapsible hand-
rails to be mounted on top of a passenger car are pro-
vided with block members for posing limitations to serv-
ice technicians in performing operation while the hand-
rails remain collapsed. As a result, service technicians
can perform operations only after collapsible handrails
have been assembled at the time of maintenance or in-
spection of the elevator system, thereby preventing fall-
ing of the service technicians.
[0010] According to the invention, the block members
of the improved passenger car are embodied as climb-
ing block members for posing limitations to the service
technicians in climbing up the car top from an elevator
hall. As a result, service technicians can climb up the
car top and perform predetermined operations only after
collapsible handrails have been assembled at the time
of maintenance or inspection of the elevator system,
thereby preventing falling of the service technicians.
Hence, the elevator car is useful as one which prevents
falling of service technicians more easily than in a case
in which components for reducing clearance existing
around an elevator car are provided.
[0011] According to the invention, the climbing block
members of the improved passenger car are embodied
as wires extended across areas of the collapsed side
handrails closer to an elevator hall. As a result, service
technicians can climb up the car top and perform pre-
determined operations only after collapsible handrails
have been assembled at the time of maintenance or in-
spection of the elevator system, thereby preventing fall-
ing of the service technicians. Hence, the elevator car
is useful as one which prevents falling of service tech-
nicians more easily than in a case in which components
for reducing clearance existing around an elevator car
are provided.
[0012] According to the invention, the block members
of the improved passenger car are embodied as move-
ment block members for posing limitations to the service
technicians in moving toward the rear section on the car
top. As a result, service technicians can perform oper-
ations only after collapsible handrails have been assem-
bled at the time of maintenance or inspection of the el-
evator system, thereby preventing falling of the service
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technicians. Hence, the elevator car is useful as one
which prevents falling of service technicians more easily
than in a case in which components for reducing clear-
ance existing around an elevator car are provided.
[0013] According to the invention, the movement
block members of the improved passenger car are em-
bodied as a wire whose one end is supported on a rear
handrail, which is provided on one side handrail so as
to be rotatable, and whose the other end is supported
on another side of the side handrail. As a result, service
technicians can perform operations only after collapsi-
ble handrails have been assembled at the time of main-
tenance or inspection of the elevator system, thereby
preventing falling of the service technicians. Hence, the
elevator car is useful as one which prevents falling of
service technicians more easily than in a case in which
components for reducing clearance existing around an
elevator car are provided.
[0014] According to the invention, the movement
block members of the improved passenger car are em-
bodied as a wire whose one end is supported on one
side of the rear handrail rotating around the rear section
andwhose other end is supported on another side hand-
rail. As a result, service technicians can perform opera-
tions only after collapsible handrails have been assem-
bled at the time of maintenance or inspection of the el-
evator system, thereby preventing falling of the service
technicians. Hence, the elevator car is useful as one
which prevents falling of service technicians more easily
than in a case in which components for reducing clear-
ance existing around an elevator car are provided.
[0015] According to the invention, side handrails of
collapsible handrails to be disposed on top of a passen-
ger car have stopper members for limiting collapse of
the side handrails in a collapsible direction when the
handrails are raised. As a result, service technicians can
independently raise the side handrails on the car top and
retain the thus-raised handrails when performing main-
tenance and inspection of an elevator system, thus im-
proving ease of assembly of handrails.
[0016] According to the invention, the stopper mem-
bers of the thus-improved passenger car are provided
on the side handrails in a rotatable manner and have
indentations which engage shaft sections provided on
mounts of the respective side handrails fixed to the car
top. As a result, service technicians can independently
raise the side handrails on the car top and retain the
thus-raised handrails when performing maintenance
and inspection of an elevator system, thus improving
ease of assembly of handrails.
[0017] According to the invention, the handrails of the
thus-improved passenger car further have block mem-
bers which pose limitations on the service technicians
in performing operation on the car top while the hand-
rails remain collapsed. As a result , safety for service
technicians can be readily assured at the time of main-
tenance and inspection of an elevator system, and the
ease of assembly of the handrails is improved.

[0018] According to the invention, an elevator system
has the thus-improved passenger car. As a result, safety
for service technicians can be readily assured at the
time of maintenance and inspection of an elevator sys-
tem, and the ease of assembly of the handrails is im-
proved.

Brief Description of the Drawings

[0019]

Fig. 1 is a schematic perspective view of a prefera-
ble first passenger car of the invention;
Fig. 2 is a schematic perspective view showing a
state in which stopper members are provided on the
passenger car shown in Fig. 1;
Fig. 3a is a fragmentary enlarged view showing
processes for setting up stopper members on the
passenger car shown in Fig. 2;
Fig. 3b is a fragmentary enlarged view showing
completion of setup of the stopper members on the
passenger car shown in Fig. 2;
Fig. 4 is a schematic perspective view showing a
state in which side handrails are brought into stan-
dup positions on the passenger car shown in Fig. 1;
Fig. 5 is a schematic perspective view showing a
state in which assembly of side handrails on the
passenger car shown in Fig. 1 is completed;
Fig. 6 is a schematic perspective view showing a
second preferable passenger car of the invention;
and
Fig. 7 is a schematic perspective view showing a
state in which assembly of side handrails on the
passenger car shown in Fig. 6 is completed.

Best Modes for Implementing the Invention

[0020] In order to describe the invention in more de-
tail, the invention will be described by reference to the
accompanying drawings. Throughout the drawings, like
or corresponding elements are assigned like reference
numerals, and their overlapping explanations are sim-
plified or omitted, as required.
[0021] By reference to Figs. 1 through 5, the construc-
tion and operation of a passenger car according to a first
embodiment of the invention will now be described.
[0022] Fig. 1 is a schematic perspective view showing
the passenger car of the first embodiment. In other-
words, Fig. 1 is a view partially showing only the top of
the passenger car; that is, a state in which a collapsible
handrail provided on the top of the car remains col-
lapsed.
[0023] In the drawings, reference numeral 1 desig-
nates a car frame retaining a passenger car; 2 desig-
nates a passenger car which ascends and descends
within a hoistway while passengers ride in the car; 2a
designates a top of the passenger car 2 on which service
technicians can climb from an elevator hall at the time
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of maintenance or inspection; 2b designates the front
section of the passenger car 2 corresponding to the el-
evator hall (or a door); 2c designates side sections of
the passenger car 2; 2d designates a rear section of the
passenger car 2 opposite the front section 2b; 3 desig-
nates a side handrail which is provided on the left side
of the drawing and is to be brought into an upright posi-
tion on the side section 2c; 4 designates a side handrail
which is provided on the right side of the drawing and is
to be brought into an upright position on the side section
2c; 6a, 6b designate stopper members (i.e., collapse
prevention plates) for preventing falling of the side hand-
rails 3, 4, which would otherwise be caused when the
side handrails 3, 4 are brought into upright positions; 7
designates wires serving as climbing block members; 9
designates a mount fixed on the top 2a of the passenger
car 2; and 11 designates shaft sections attached to the
mount 9. In the drawings, a rear handrail to be brought
into a standup position in the vicinity of a rear section
2d on the car top 2a is omitted from the drawing for sim-
plification.
[0024] Here, the side handrails 3, 4 are rotatably fas-
tened to the mount 9 in the vicinity of the side sections
2c on the car top 2a by way of, e.g., pin sections. When
the service technicians are not required to perform op-
erations; that is, at the time of normal service of the el-
evator system, the side handrails 3, 4 and the rear hand-
rail are housed so as to cover the car top 2a in a col-
lapsed manner.
[0025] The wires 7 are extended across opening are-
as (i.e., areas enclosed by the frames) of the side hand-
rails 3, 4 closer to a front section 2b, so as to partition
the opening areas into a plurality of small areas. Specif-
ically, wires are extended across the portions of the col-
lapsed side handrails 3, 4 close to an elevator hall, in a
zigzag pattern so as to act as block members. The small
areas partitioned by the wires 7 are arranged to assume,
for example, the same size as feet of a person, so as to
block footing for service technicians. The wires are
members which are flexible to slack or to spread with
regard to loads; for example, strings, ropes, wires, or
chains. The wires are members which pose difficulty to
service technicians in ensuring footing.
[0026] As has been described, in the passenger car
of the first embodiment, the side handrails 3, 4 are pro-
vided with the wires 7 for preventing service technicians
from climbing up the car from an elevator hall while the
side handrails 3, 4 remain collapsed. Hence, service
technicians can be hindered from performing operations
while the side handrails 3, 4 remain collapsed.
[0027] By reference to Figs. 2, 3a, and 3b, procedures
for bringing the collapsed side handrails 3, 4 into upright
positions will now be described. Fig. 2 is a schematic
perspective view showing a state in which the stopper
members are rotated while the side handrails 3, 4 shown
in Fig. 1 remain housed. Fig. 3a is a fragmentary en-
larged view showing rotation of the stopper members
shown in Fig. 2. Fig. 3b is a fragmentary enlarged view

showing a state in which setup of the stopper members
is completed. Figs. 3a, 3b show the stopper member for
the left side handrail 3; the stopper member for the right
side handrail 4 is omitted for simplicity.
[0028] In Figs. 2, 3a, and 3b, reference numerals 6a,
6b designate stopper members for preventing falling of
the side handrails 3, 4 in a collapsible direction when
they are brought into standup positions; 9 designates a
mount for rotatably supporting the side hand rail 3; 11
designates a shaft section provided on the mount 9; 16
designates an indentation formed in the stopper mem-
ber 6a; 17 designates a rotational center of the stopper
member 6a with regard to the side handrail 3; and 18
designates a rotational center of the side handrail 3 with
respect to the mount 9.
[0029] The rotational center 18 of the side handrail 3
is formed from, e.g., a pin. The rotational center 17 of
the stopper member 6a is formed from, for example, a
wing screw having a shaft section for supporting the
stopper member 6a, and a wing nut to mesh with the
wing screw. After standup of the side handrail 3 has
been completed, the rotational center 17 is fastened
with the wing screw. The shaft section 11 of the mount
9 is constituted of, e.g., a shaft main body having a male
screw portion provided at the tip end thereof and a wing
nut to mesh with the shaft main body. After the indenta-
tion 16 of the stopper member 6a has engaged the shaft
section 11, the shaft section 11 is fastened with the wing
nut.
[0030] When service technicians are to perform main-
tenance and inspection of an elevator system on a pas-
senger car having the foregoing construction, the pas-
senger car 2 is moved such that the car top 2a of the
passenger car 2 becomes substantially flush with an el-
evator hall at a predetermined floor. Subsequently, the
service technicians rotate the stopper members 6a, 6b
while raising the side handrails 3, 4 in the directions in-
dicated by arrowheads in Fig. 2 from the elevator hall
before climbing up the car top 2a, thus assembling the
side handrails 3, 4.
[0031] More specifically, as shown in Fig. 3a, the stop-
per member 6a is rotated from the position designated
by broken lines to another position designated by a solid
line while the side handrail 3 is raised in the direction
indicated by the arrowhead in the drawing. Subsequent-
ly, as shown in Fig. 3b, the indentation 16 of the stopper
member 6a is engaged with the shaft section 11 of the
mount 9 in association with the side handrail 3 being
raised to a position substantially perpendicular to the car
top 2a.
[0032] As has been described, in connection with the
passenger car of the first embodiment, when the side
handrails 3, 4 are raised, the stopper members 6a, 6b
are engaged with the mount 9. As a result, the side
handrails 3, 4 independently retain standup positions,
thereby preventing falling of the side handrails in a col-
lapsible direction, thus improving the ease of assembly
of the handrails.
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[0033] Procedures for raising the rear handrail will
now be described by reference to Figs. 4 and 5. Fig. 4
is a schematic perspective view showing a state in which
raising of the side handrails 3, 4 is completed as a result
of the stopper members 6a, 6b being engaged. Fig. 5 is
a schematic perspective view showing a state in which
assembly of all the handrails is completed as a result of
raising of the rear handrail.
[0034] As shown in Figs. 4 and 5, reference numeral
5 designates a rear handrail which is to be raised in the
vicinity of a rear section 2d on the car top 2a; 8 desig-
nates a wire serving as movement block member; 10
designates a hinge section provided on the side handrail
3 that rotatably supports the rear handrail 5; and 12 des-
ignates a fastening member which fastens the rear
handrail 5 and the side handrail 4 together when they
are engaged with each other.
[0035] Here, the rear handrail 5 is provided on the side
handrail 3 so as to be rotatable by way of the hinge sec-
tion 10. When the handrails are housed, the rear hand-
rail 5 is collapsed on the car top 2a so as to overlap the
side handrail 3.
[0036] The rear handrail 5 and the side handrail 4 are
formed so as to engage each other when the rear hand-
rail 5 is rotated so as to stand along the rear section 2d.
Specifically, an indentation 4b to mesh with the shaft
section is formed in an engagement section of the side
handrail 4. A fastening member 12 having a shaft sec-
tion to mesh with the indentation 4b is provided on an
engagement section of the rear handrail 5. The fasten-
ing member 12 further has a wing nut. After the side
handrail 4 and the rear handrail 5 have finished engag-
ing each other, the wing nut fastens the handrails to-
gether.
[0037] One end of the wire 8 is supported in the vicin-
ity of an area on the rear handrail 5 where the handrail
5 and the side handrail 4 engage each other, and the
other end of the same is supported in the vicinity of an
area on the side handrail 4 where the handrail 4 and the
handrail 5 engage each other. Specifically, one end of
the wire 8 is supported on the portion of the collapsed
rear handrail 5 closer to the front section 2b, and the
other end of the wire 8 is supported on the portion of the
side handrail 4 closer to the rear section 2d. Here, the
wire 8 is a slacking or spreading member which does
not hinder rotation of the rear handrail 5; e.g., a string,
a cable, a wire, or a chain. The wire 8 is a member which
prevents service technicians from moving toward the
rear section 2d before rotation of the rear handrail 5.
[0038] As shown in Fig. 4, in relation to the passenger
car having the foregoing construction, before the rear
handrail 5 is raised along the rear section 2d, the wire
8 is extended so as to block the car top 2a substantially
diagonally. As a result, when the service technicians
who have raised the side handrails 3, 4 along the side
sections 2c have climbed up the car top 2a, limitations
are imposed on the service technicians in moving to-
ward the rear section 2d of the car top 2a without as-

sembling the rear handrail 5.
[0039] As shown in Fig. 5, the service technicians ro-
tate the rear handrail 5 in the direction of the arrow,
thereby causing the rear handrail 5 to engage the side
handrail 4. At this time, the wire 8 droops in the vicinity
of an area where the rear handrail 5 and the side hand-
rail 4 are engaged with each other. As a result of raising
of the rear handrail 5, assembly of all the collapsible
handrails is completed.
[0040] As has been described, in relation to the pas-
senger car of the first embodiment, when the side hand-
rails 3, 4 have been raised, the wire 8 is flexibly provided
between the rear handrail 5 and the side handrail 4 ,
wherein the rear handrail 5 is provided rotatably on the
side handrail 3 by way of the hinge 10. Thus, service
technicians can be prevented from performing opera-
tions while the rear handrail 5 remains collapsed, which
could otherwise occur at the time of maintenance or in-
spection of the elevator system.
[0041] In relation to the passenger car of the first em-
bodiment, procedures for housing collapsible handrails
after the service technicians have completed mainte-
nance and inspection are the reverse of the procedures
shown in Figs. 1 through 5.
[0042] Although not shown, the passenger car of the
first embodiment is suspended at one end of a pull ca-
ble, and a counterweight is suspended at the other end
of the pull cable. By means of driving action of the hoist-
ing machine around which the pull cable is passed, the
passenger car and the counterweight ascend and de-
scend in opposite directions within a hoistway formed in
a building.
[0043] By reference to Figs. 6 and 7, the construction
and operation of a passenger car according to a second
embodiment of the invention will be described. Fig. 6 is
a schematic perspective view of the passenger car of
the second embodiment, showing the passenger car af-
ter the side handrails 3, 4 have been raised. Fig. 7 is a
schematic perspective view showing the passenger car
when assembly of the handrails has been completed as
a result of raising of the rear hand rail 5.
[0044] The passenger car of the second embodiment
differs from that of the first embodiment in that the rear
handrail 5 is provided so as to be rotatable around the
vicinity of the rear section 2d of the car top 2a; whereas
in the first embodiment the rear handrail 5 is provided
so as to be rotatable with respect to the side handrail 3,
in the second embodiment, the rear handrail 5 is rotat-
able around the rear section 2d independently of the
side handrail 5.
[0045] As shown in Figs. 6 and 7, reference numerals
3, 4 designate side handrails which are to be independ-
ently raised along the respective side sections 2c; 8a,
8b designate wires serving as movement block mem-
bers; 12 designates a fastening member which fastens
the side handrails 3, 4 together after the side handrails
3, 4 have been engaged with each other by raising the
rear handrail 5; and 20 designates a support plate fix-
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edly provided on the car top 2a.
[0046] Here, the rear handrail 5 comes into contact
with an interior surface of a support plate 20 bent into
the shape of Σ and is supported so as to be rotatable
with respect to the support plate 20 by means of pin sec-
tions provided so as to penetrate through the support
plate 20.
[0047] One end of the wire 8a is supported in the vi-
cinity of an area on an upper edge of the rear handrail
5 closer to the side handrail 3, and the other end of the
wire 8a is supported in the vicinity of an area on an upper
edge of the side handrail 4 where the side handrail 4
engages the rear handrail 5. Specifically, one end of the
wire 8a is supported on a portion of the rear handrail 5,
the portion being closer to the front section 2b when the
rear handrail 5 is in a collapsed state, as well as to the
left side section 2c, and the other end of the wire 8a is
supported on a portion of the side handrail 4 closer to
the rear section 2d.
[0048] Similarly, one end of the wire 8b is supported
in the vicinity of an area on an upper edge of the rear
handrail 5 closer to the side handrail 4, and the other
end of the wire 8b is supported in the vicinity of an area
on an upper edge of the side handrail 3 where the side
handrail 3 engages the rear handrail 5.
[0049] The wires 8a, 8b are flexible members which
do not hinder rotation of the rear handrail 5; e.g., a string,
a cable, a wire, or a chain. The wires are members for
inhibiting service technicians from moving toward the
rear section 2d before raising the rear handrail 5.
[0050] In relation to the passenger car of the foregoing
construction, procedures required for raising the col-
lapsed side handrails 2, 4 along the side sections 2c at
the time of start of operations are the same as those
described in connection with the first embodiment. As
shown in Fig. 6, before the rear handrail 5 is raised along
the rear section 2d, the wires 8a, 8b are extended so as
to block a predetermined area on the car top 2a in a
cross-shaped pattern. As a result, when service techni-
cians who have raised the side handrails 3, 4 along the
side sections 2c climb up the car top 2a from an elevator
hall, limitations are imposed on the service technicians
in moving toward the rear section 2d of the car top 2a
without assembly of the rear handrail 5.
[0051] As shown in Fig. 7, the service technicians ro-
tate the rear handrail 5 in the direction indicated by the
arrowhead, thereby causing the rear handrail 5 to en-
gage the side handrails 3, 4. At this time, the wires 8a,
8b become close to the rear handrail 5 and droop. In
this way, assembly of all the collapsible handrails is
completed as a result of raising of the rear handrail 5.
[0052] As has been described, in the passenger car
of the second embodiment, the side handrails 3, 4 are
provided with the wires 7 for limiting climbing up of serv-
ice technicians from an elevator hall while the side hand-
rails 3, 4 remain collapsed, as in the case of the first
embodiment. Hence, the service technicians can be
prevented from performing operations while the side

handrails 3, 4 remain collapsed.
[0053] When the side handrails 3, 4 are raised, the
wire 8b is flexibly provided between the side handrail 3
and the rear handrail 5, and the wire 8a is flexibly pro-
vided between the side handrail 4 and the rear handrail
5. Service technicians can be prevented from perform-
ing operations at the time of maintenance and inspec-
tion of an elevator system while the rear handrail 5 re-
mains collapsed.
[0054] In the second embodiment, the two wires 8a,
8b are provided as movement block members. Even
when only any one of the two wires 8a, 8b is provided,
the wire sufficiently acts as a movement block member.
[0055] It is obvious that the invention is not limited to
the above-described embodiments and is susceptible to
modifications other than those suggested in the embod-
iments, as required, within the technical scope of the in-
vention. The number, positions, and geometries of the
constituent members are not limited to those mentioned
in the embodiments. The preferred number, positions,
and geometries may be determined in carrying out the
invention. Throughout the drawings, like constituent el-
ements are assigned like constituent reference numer-
als.

Industrial Applicability

[0056] As has been described, in a passenger car of
the invention, collapsible handrails provided on a car top
are equipped with block members for posing limitations
on service technicians while the handrails remain col-
lapsed. As a result, service technicians can perform op-
erations only after collapsible handrails have been as-
sembled at the time of maintenance or inspection of the
elevator system, thereby preventing falling of the serv-
ice technicians. Hence, the elevator car is useful as one
which prevents falling of service technicians more easily
than in a case in which components for reducing clear-
ance existing around an elevator car are provided.
[0057] In a passenger car of the invention, the block
members of the passenger car are embodied as climb-
ing block members for posing limitations to the service
technicians in climbing up the car top from an elevator
hall. As a result, service technicians can climb up the
car top and perform predetermined operations only after
collapsible handrails have been assembled at the time
of maintenance or inspection of the elevator system,
thereby preventing falling of the service technicians.
Hence, the elevator car is useful as one which prevents
falling of service technicians more easily than in a case
in which components for reducing clearance existing
around an elevator car are provided.
[0058] In a passenger car of the invention, the climb-
ing block members of the improved passenger car are
embodied as wires extended across areas of the col-
lapsed side handrails closer to an elevator hall. As a re-
sult, service technicians can climb up the car top and
perform predetermined operations only after collapsible
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handrails have been assembled at the time of mainte-
nance or inspection of the elevator system, thereby pre-
venting falling of the service technicians. Hence, the el-
evator car is useful as one which prevents falling of serv-
ice technicians more easily than in a case in which com-
ponents for reducing clearance existing around an ele-
vator car are provided.
[0059] In a passenger car of, the block members of
the improved passenger car are embodied as move-
ment block members for posing limitations to the service
technicians in moving toward the rear section on the car
top. As a result, service technicians can perform oper-
ations only after collapsible handrails have been assem-
bled at the time of maintenance or inspection of the el-
evator system, thereby preventing falling of the service
technicians. Hence, the elevator car is useful as one
which prevents falling of service technicians more easily
than in a case in which components for reducing clear-
ance existing around an elevator car are provided.
[0060] In a passenger car of the invention, the move-
ment block members of the improved passenger car are
embodied as a wire whose one end is supported on a
rear handrail, which is provided on one side handrail so
as to be rotatable, and whose the other end is supported
on another side of the side handrail. As a result, service
technicians can perform operations only after collapsi-
ble handrails have been assembled at the time of main-
tenance or inspection of the elevator system, thereby
preventing falling of the service technicians. Hence, the
elevator car is useful as one which prevents falling of
service technicians more easily than in a case in which
components for reducing clearance existing around an
elevator car are provided.
[0061] In a passenger car of the invention, the move-
ment block members of the improved passenger car are
embodied as a wire whose one end is supported on one
side of the rear handrail rotating around the rear section
and whose other end is supported on another side hand-
rail. As a result, service technicians can perform opera-
tions only after collapsible handrails have been assem-
bled at the time of maintenance or inspection of the el-
evator system, thereby preventing falling of the service
technicians. Hence, the elevator car is useful as one
which prevents falling of service technicians more easily
than in a case in which components for reducing clear-
ance existing around an elevator car are provided.
[0062] In a passenger car of the invention, side hand-
rails of collapsible handrails to be disposed on top of a
passenger car have stopper members for limiting col-
lapse of the side handrails in a collapsible direction
when the handrails are raised. As a result, service tech-
nicians can independently raise the side handrails on
the car top and retain the thus-raised handrails when
performing maintenance and inspection of an elevator
system. Hence, the elevator car is useful as one which
improves ease of assembly of handrails.
[0063] In a passenger car of the invention, the stopper
members of the thus-improved passenger car are pro-

vided on the side handrails in a rotatable manner and
have indentations which engage shaft sections provided
on mounts of the respective side handrails fixed to the
car top. As a result, service technicians can independ-
ently raise the side handrails on the car top and retain
the thus-raised handrails when performing maintenance
and inspection of an elevator system. Hence, the eleva-
tor car is useful as one which improves ease of assem-
bly of handrails.
[0064] In a passenger car of, the handrails of the thus-
improved passenger car further have block members
which pose limitations on the service technicians in per-
forming operation on the car top while the handrails re-
main collapsed. Asaresult, safety for service technicians
can be readily assured at the time of maintenance and
inspection of an elevator system, and the ease of as-
sembly of the handrails is improved.
[0065] In an elevator system of the invention, an ele-
vator system has the thus-improved passenger car. As
a result, safety for service technicians can be readily as-
sured at the time of maintenance and inspection of an
elevator system, and the ease of assembly of the hand-
rails is improved.

Claims

1. A passenger car comprising collapsible handrails
provided on top of a passenger car up which service
technicians can climb from an elevator hall at the
time of maintenance or inspection of an elevator
system, wherein

the collapsible handrails each have a block
member for inhibiting the service technicians from
performing operations on the car top while the
handrails remain collapsed.

2. The passenger car according to claim 1, wherein
the collapsible handrails comprise side handrails
which are raised independently along both sides of
the car top when a portion of the elevator car op-
posing the elevator hall is taken as a front section;
and

the block member is a climbing block member
which poses limitations on the service technicians
in climbing up the car top from the elevator hall while
the side handrails remain collapsed.

3. The passenger car according to claim 2, wherein
the climbing block member is a wire which is ex-
tended so as to partition opening areas of the side
handrails closer to the elevator hall into a plurality
of small areas.

4. The passenger car according to any one of claims
1 through 3, wherein the collapsible handrails com-
prise a rear handrail which is raised upright along a
rear section of the car top while a portion of the car
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top is taken as a front section; and
the block member is a movement block mem-

ber which poses limitations on the service techni-
cians in moving across the car top toward the rear
section while the rear handrail remains collapsed.

5. The passenger car according to claim 4, wherein
the rear handrail is provided on any one of the side
handrails, which are provided upright along both
side sections of the car top in a rotatable manner,
and is formed so as to be able to engage another
handrail after the rear handrail has rotated; and

the movement block member is a flexible wire
whose one end is supported in the vicinity of an area
of the rear handrail where the rear handrail engages
the other side handrail and whose other end is sup-
ported in the vicinity of an area where the other side
handrail engages the rear handrail.

6. The passenger car according to claim 4, wherein
the rear handrail is formed so as to be rotatable
around the rear section and engage side handrails
which are raised upright along both side sections of
the car top after the rear handrail has been rotated;
and

the movement block member is a flexible wire
whose one end is supported in the vicinity of an area
on an upper edge of the rear handrail close to one
of the side handrails and whose other end is sup-
ported in the vicinity of an area on an upper edge
of the other side handrail where the other side hand-
rail engages the rear handrail.

7. A passenger car comprising collapsible handrails
provided on top of a passenger car up which service
technicians can climb from an elevator hall at the
time of maintenance or inspection of an elevator
system, wherein

the collapsible handrails comprise side hand-
rails which are raised independently along both
sides of the car top when a portion of the elevator
car opposing the elevator hall is taken as a front
section; and

the side handrails have stopper members for
limiting collapse of the side handrails in a collapsible
direction when the handrails are raised.

8. The passenger car according to claim 7, wherein
the stopper members are provided on the side
handrails in a rotatable manner and have indenta-
tions which engage shaft sections provided on
mounts of the respective side handrails fixed to the
car top.

9. The passenger car according to claim 8, wherein
the collapsible handrails further comprise block
members which pose limitations on the service
technicians in performing operation on the car top

while the handrails remain collapsed.

10. An elevator system having the passenger car de-
fined in any one of claims 1 through 9.
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