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(54) ELEVATOR DEVICE

(57) In an elevator apparatus, a car is stopped at a
plurality of stop floors including a first stop floor and a
second stop floor. A first landing inspection device is pro-
vided at a landing of the first stop floor. A second landing
inspection device is provided at a landing of the second
stop floor. The first landing inspection device is provided
with a first maintenance service operation portion for car-
rying out a maintenance service of the car, and a first
emergency service operation portion for moving the car
in an emergency. The second landing inspection device
is provided with at least one of a second maintenance
service operation portion for carrying out a maintenance
service of the car, and a second emergency service op-
eration portion for moving the car in an emergency.
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a structure in which a maintenance serv-
ice operation portion for carrying out a maintenance serv-
ice of a car and an emergency service operation portion
for moving the car in an emergency are provided at a
landing.

Background Art

[0002] In a conventional machine-room-less elevator
apparatus, a hoisting machine is disposed in a top within
a hoistway. A lever for manually releasing a brake of the
hoisting machine in an emergency is provided at a land-
ing of an uppermost floor (e.g., see Patent Document 1).
[0003] A maintenance service operation portion for
carrying out a maintenance service of a car may be pro-
vided at the landing of the uppermost floor. During main-
tenance, the maintenance service operation portion is
operated to make a changeover in a service mode of an
elevator to a maintenance mode. Then, the maintenance
service operation portion is operated to lower the car to
a position allowing an operator to get thereon. The op-
erator opens a door of a landing, gets on the car, and
performs a maintenance operation of components in-
stalled within the hoistway.

[0004] Patent Document 1: US 5971109

Disclosure of the Invention
Problems to be solved by the Invention

[0005] In the conventional elevator apparatus struc-
tured as described above, the lever for releasing the
brake of the hoisting machine and the maintenance serv-
ice operation portion are provided only at the landing of
the uppermost floor. In order to operate them, therefore,
the operator needs to move to the uppermost floor on a
case-by-case basis, which is a troublesome task. In par-
ticular, the operator needs to move to the uppermost floor
using stairs when a breakdown or a blackout has oc-
curred in a building in which only one elevator is installed.
Further, for example, a collective housing or the like is
often provided with rooms for inhabitants atan uppermost
floor as well. In some cases, only alanding of a reference
floor is designed as a shared zone, and each of floors
other than the reference floor, especially the uppermost
floor is designed as a privacy zone. In such cases, the
inhabitants feel uncomfortable every time the operator
goes to the uppermost floor to perform maintenance and
inspection.

[0006] The present invention has been made to solve
the above-mentioned problems, and it is therefore an obj
ect of the present invention to obtain an elevator appa-
ratus capable of enhancing the working efficiency in per-
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forming a maintenance operation and the like, and alle-
viating a feeling of discomfort caused to building users
due to the operation.

Means for Solving the Problems

[0007] An elevator apparatus according to the present
invention includes: a drive device; a control device for
controlling the drive device; a car for being raised/low-
ered within a hoistway due to a driving force of the drive
device to be stopped at a plurality of stop floors including
a first stop floor and a second stop floor; a first landing
inspection device provided at a landing of the first stop
floor; and a second landing inspection device provided
at a landing of the second stop floor, in which: the first
landing inspection device is provided with a first mainte-
nance service operation portion for carrying out a main-
tenance service of the car and a first emergency service
operation portion for moving the car in an emergency;
and the second landing inspection device is provided with
at least one of a second maintenance service operation
portion for carrying out a maintenance service of the car
and a second emergency service operation portion for
moving the car in an emergency.

Brief Description of the Drawings
[0008]

Fig. 1is a lateral view showing an elevator apparatus
according to Embodiment 1 of the present invention.
Fig. 2is a lateral view showing an elevator apparatus
according to Embodiment 2 of the present invention.

Best Modes for Carrying Out the Invention

[0009] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0010] Fig. 1is a lateral view showing an elevator ap-
paratus according to Embodiment 1 of the present inven-
tion. Referring to Fig. 1, a drivedevice (hoisting machine)
2 is installed in top within a hoistway 1. The drive device
2 has a drive sheave 3 and a drive device body 4. The
drive device body 4 has a motor portion (not shown) for
rotating the drive sheave 3, and a brake portion (not
shown) for braking rotation of the drive sheave 3.

[0011] A car 5 and a counterweight 6 are raised/low-
ered within the hoistway 1 due to a driving force of the
drive device 2. The car 5 is stopped at a plurality of stop
floors including an uppermost floor (first stop floor) and
a lowermost floor (second stop floor). A plurality of guide
rails (not shown) for guiding the raising/lowering of the
car 5 and the counterweight 6 are installed within the
hoistway 1. A main rope 7 for suspending the car 5 and
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the counterweight 6 is looped around the drive sheave
3. The main rope 7 has a first end 7a and a second end
7b, which are connected to the top within the hoistway 1.
[0012] A pair of car suspending pulleys 8 and 9 are
provided on a lower portion of the car 5. A counterweight
suspending pulley 10 is provided on an upper portion of
the counterweight 6. The main rope 7 is sequentially
looped around the car suspending pulleys 8 and 9, the
drive sheave 3, and the counterweight suspending pulley
10 from the first end 7a side. That is, the car 5 and the
counterweight 6 are suspended within the hoistway 1 by
means of the main rope 7 according to a 2:1 roping meth-
od.

[0013] A control device 11 for controlling the travel of
the elevator apparatus is installed in an upper portion
within the hoistway 1. The control device 11 controls the
drive device 2 to control the service of the car 5. The
control device 11 is mounted on a wall portion of the
hoistway 1 in the vicinity of the uppermost floor. In addi-
tion, the control device 11 is constituted by a computer.
[0014] A speed governor 12 is installed in the upper
portion of the hoistway 1. The speed governor 12 is pro-
vided with a speed governor sheave, an overspeed de-
tecting switch, a rope catch, and the like. A speed gov-
ernor rope 13 is looped around the speed governor
sheave. The speed governor rope 13 is connected at
both ends thereof to an operating mechanism of an emer-
gency stop device (not shown) mounted on the car 5.
The lower end of the speed governor rope 13 is looped
around a tension pulley 14 disposed in a lower portion
of the hoistway 1.

[0015] When the car 5 is raised/lowered, the speed
governor rope 13 is circulated, so the speed governor
sheave is rotated at a rotational speed corresponding to
a running speed of the car 5. When the running speed
of the car 5 reaches a first overspeed higher than a rated
speed, the overspeed detecting switch of the speed gov-
ernor 12 is operated. When the overspeed detecting
switch is operated, the power supplied to the motor por-
tion of the drive device 2 is shut off and the drive sheave
3 is braked by the brake portion. As a result, the car 5 is
stopped as an emergency measure.

[0016] When the running speed of the car 5 reaches
a second overspeed higher than the first overspeed, the
speed governor rope 13 is gripped by the rope catch of
the speed governor 12 and thereby stopped from being
circulated. Thus, the emergency stop device is activated
to stop the car 5.

[0017] A first landing inspection device 15 is provided
at the landing of the uppermost floor. The first landing
inspection device 15 is provided with a first maintenance
service operation portion 16 for carrying out a mainte-
nance service of the car 5, and a first emergency service
operation portion 17 for moving the car 5 in an emergen-
cy.

[0018] The firstmaintenance service operation portion
16 is connected to the control device 11 via a connection
cable (not shown), so a signal can be transmitted be-
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tween the first maintenance service operation portion 16
and the control device 11. The first maintenance service
operation portion 16 is provided with a mode changeover
switch for making a changeover in a control mode of the
control device 11 between an automatic mode and a
maintenance mode, an UP/DOWN switch for raising/low-
ering the car 5, a display portion for displaying a state of
the elevator apparatus (position of the car 5, malfunction
mode, and the like), and the like.

[0019] The first emergency service operation portion
17 is provided with a brake release operation portion for
remotely releasing the brake portion of the drive device
2, and an inspection window for confirming the interior
of the hoistway 1. An operating force applied to the brake
release operation portion is transmitted to the brake por-
tion either through an electric signal or mechanically via
a wire or the like. When the brake portion is released,
the car 5 is raised or lowered in accordance with a dif-
ference between weights of the car 5 and the counter-
weight 6 (however, when the weight of the car 5 is equal
to the weight of the counterweight 6, the car 5 does not
move).

[0020] The speed governor rope 13 or the main rope
7 is marked with a plurality of markings (not shown) for
indicating that the car 5 has arrived at a stop floor in
operating the brake release operation portion to raise/
lower the car 5. The markings can be visually recognized
from the landing through the inspection window.

[0021] A second landing inspection device 18 is pro-
vided at a landing of the lowermost floor. The second
landing inspection device 18 is provided with a second
maintenance service operation portion 19 for carrying
outa maintenance service of the car 5. The second main-
tenance service operation portion 19, which is connected
to the control device 11 via a connection cable (not
shown), has the same construction as the first mainte-
nance service operation portion 16.

[0022] Each of the first landing inspection device 15
and the second landing inspection device 18 is accom-
modated within a landing button device (not shown) pro-
vided on a landing wall, and thus not exposed to a cor-
responding one of the landings during normal operation.
However, when the operator removes a front panel of
the landing button device, each of the first landing in-
spection device 15 and the second landing inspection
device 18 is exposed to the corresponding one of the
landings.

[0023] When operations are input to the control device
11 from both the first maintenance service operation por-
tion 16 and the second maintenance service operation
portion 19, the control device 11 selects and validates
only one of the operations. In this example, the first land-
ing inspection device 15 and the second landing inspec-
tion device 18 are defined as a primary landing inspection
device and a secondary landing inspection device, re-
spectively. Accordingly, when both the first maintenance
service operation portion 16 and the second mainte-
nance service operation portion 19 become operable (en-
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ter maintenance mode), the control device 11 validates
the operation for the first maintenance service operation
portion 16, and invalidates the operation for the second
maintenance service operation portion 19. On the con-
trary, the operation for the second maintenance service
operation portion 19 is validated when the first mainte-
nance service operation portion 16 is in the automatic
mode and the second maintenance service operation
portion 19 is in the maintenance mode. This function of
selecting the first maintenance service operation portion
16 by priority is realized based on a program stored in
the computer constituting the control device 11.

[0024] Next, a procedure of a maintenance operation
will be described. The operator exposes the second land-
ing inspection device 18 at the landing of the lowermost
floor, and operates the second maintenance service op-
eration portion 19 to hold the control device 11 in the
maintenance mode. The operator performs a mainte-
nance that does not require a movement onto the car 5
simply at the lowermost floor. In performing a mainte-
nance requiring the operator to get on the car 5, the op-
erator lowers the car 5 from a landing of a floor directly
above the lowermost floor to a position allowing the op-
erator to move onto the car 5. Then, the operator moves
to the floor directly above the lowermost floor, opens a
landing door at that floor, and moves onto the car 5.
[0025] After having moved onto the car 5, the operator
operates a service switch (not shown) on the car 5, there-
by raising the car 5 in maintenance mode service (low-
speed service). At this moment, the components in the
hoistway 1 are sequentially inspected from below. The
operator then stops the car 5 in the vicinity of the upper-
most floor to perform operations of inspecting the drive
device 2 and the control device 11.

[0026] After having finished the inspection, the opera-
tor lowers the car 5 to the position where the operator
got thereon, and gets off at the landing of the floor directly
above the lowermost floor. The operator then moves to
the lowermost floor, operates the second maintenance
service operation portion 19 to make a changeover to
the automatic mode in the control device 11, and replaces
the front panel of the landing button device, thereby ter-
minating the maintenance operation. The maintenance
operation as described hitherto can also be performed
by the first maintenance service operation portion 16.
[0027] Next, anoperation of rescuing passengers from
within the car 5 that has stopped due to a blackout, a
breakdown, or the like will be described. In this case, the
operator exposes the first landing inspection device 15
at the landing of the uppermost floor, and operates the
first maintenance service operation portion 16 to hold the
control device 11 in the maintenance mode. After that,
while confirming the car 5 and the markings from the
inspection window, the operator intermittently operates
the brake release operation portion to cause the brake
portion to perform a release function and a braking func-
tion repeatedly and alternately. Thus, the operator grad-
ually raises or lowers the car 5 to move it to a nearest
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floor. The operator then opens the car door and the land-
ing door at the nearest floor, and rescues the passengers
within the car 5.

[0028] A restoration operation after the rescue of the
passengers is performed as follows. That is, when the
drive device 2 can be drivingly controlled, the operator
operates the first maintenance service operation portion
16 to move the car 5 to a position allowing the operator
to move onto the car 5 from the landing of the uppermost
floor. After that, the operator gets onto the car 5 to inspect/
repair the drive device 2 and the control device 11 in the
same manner as in the case of maintenance. If neces-
sary, the operator inspects/repairs the components with-
in the hoistway as well.

[0029] In the elevator apparatus constructed as de-
scribed above, the first landing inspection device 15 is
provided at the landing of the uppermost floor, and the
second landing inspection device 18 is provided at the
landing of the lowermost floor. In addition, the second
landing inspection device 18 is provided with the second
maintenance service operation portion 19. Therefore, the
maintenance operation can be performed without moving
to the landing of the uppermost floor. As a result, the
working efficiency in performing the maintenance oper-
ation can be enhanced, and a feeling of discomfort
caused to building users due to the operation can be
alleviated.

[0030] Further, the drive device 2 is disposed within
the hoistway 1, and the first landing inspection device
15, which is disposed closer to the drive device 2 than
the second maintenance service operation portion 19, is
provided with the emergency service operation portion
17. Therefore, the transmission path of an operating force
from the emergency service operation portion 17 to the
drive device 2 can be shortened, so the drive device 2
can be operated more reliably. Especially in this example,
the drive device 2 is disposed in the top within the hoist-
way 1, and the first landing inspection device 15 is dis-
posed at the uppermost floor. Therefore, the drive device
2 can be operated more reliably and also visually con-
firmed from the inspection window.

Still further, only the first landing inspection device 15 is
provided with the emergency service operation portion
17. Therefore, the overall construction can be simplified,
and an improvement in reliability can be achieved.

Yet further, when operations are input to the control de-
vice 11 from both the first maintenance service operation
portion 16 and the second maintenance service opera-
tion portion 19, the control device 11 selects and validates
only one of the operations. Therefore, an improvement
in reliability can be achieved.

Embodiment 2

[0031] Reference is made next to Fig. 2. Fig. 2 is a
lateral view showing an elevator apparatus according to
Embodiment 2 of the present invention. Referring to Fig.
2, the second landing inspection device 18 is provided
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with the second maintenance service operation portion
19, and a second emergency service operation portion
20 for moving the car 5 in an emergency. The second
emergency service operation portion 20 is constructed
in the same manner as the first emergency service op-
eration portion 17. Embodiment 2 of the presentinvention
is identical to Embodiment 1 of the present invention in
other constructional details.

[0032] As described above, the second landing in-
spection device 18 as well as the first landing inspection
device 15 may be provided with the emergency service
operation portion 20, so the operation of rescuing pas-
sengers within the car 5 can be performed from the low-
ermost floor without moving to the uppermost floor. As a
result, the working efficiency can be enhanced.

[0033] The second landing inspection device 18 may
not be provided with the second maintenance service
operation portion 19 but only with the second emergency
service operation portion 20.

In the foregoing examples, the uppermost floor is desig-
nated as the first stop floor. However, another stop floor
may be designated as the first stop floor. By the same
token, the second stop floor may not be the lowermost
floor. However, if the first stop floor is set as a stop floor
close to the drive device 2 as described above, the work-
ing efficiency in performing the operation of rescuing pas-
sengers and the like is further enhanced. If a hallway
floor provided with an entrance to the building is desig-
nated as the second stop floor, the working efficiency in
performing the maintenance operation and the like is fur-
ther enhanced.

Further, in the foregoing examples, the first maintenance
service operation portion 16 has priority over the second-
maintenance service operation portion 19. However, the
first operated one of the first maintenance service oper-
ation portion 16 and the second maintenance service op-
eration portion 19 may have priority over the other. In this
case, each of the first maintenance service operation por-
tion 16 and the second maintenance service operation
portion 19 may be provided with an indicator for indicating
whether or not the other is in use.

Still further, in the foregoing examples, the drive device
2 and the control device 11 are disposed in the upper
portion within the hoistway 1. However, the drive device
2 and the control device 11 may be disposed at other
positions, respectively. In this case as well, as described
above, the first landing inspection device 15 having the
emergency service operation portion 17 is preferably dis-
posed closerto the drive device 2 than the second landing
inspection device 18.

Further, in the foregoing examples, the two landing in-
spection devices 15 and 18 are provided in the entire
elevator apparatus. However, three or more landing in-
spection devices may be provided. For instance, in a
building having two hallway floors, the second landing
inspection device 18 and a third landing inspection device
may be provided at the landing of one of the hallway
floors and the landing of the other, respectively.
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In addition, the present invention is also applicable to an
elevator apparatus having a drive device and a control
device installed within a machine room. The present in-
vention is especially effective for a machine-room-less
elevator apparatus which requires a maintenance oper-
ation of a drive device and the like to be performed from
a position on a car.

Claims
1. An elevator apparatus, comprising:

a drive device;

a control device for controlling the drive device;
a car for being raised/ lowered within a hoistway
due to a driving force of the drive device to be
stopped at a plurality of stop floors including a
first stop floor and a second stop floor;

a first landing inspection device provided at a
landing of the first stop floor; and

a second landing inspection device provided at
a landing of the second stop floor, wherein:

the first landing inspection device is provid-
ed with a first maintenance service opera-
tion portion for carrying out a maintenance
service of the car and a first emergency
service operation portion for moving the car
in an emergency; and

the second landing inspection device is pro-
vided with at least one of a second mainte-
nance service operation portion for carrying
out a maintenance service of the car and a
second emergency service operation por-
tion for moving the car in an emergency.

2. Anelevatorapparatus accordingto Claim 1, wherein:

the drive device is disposed within the hoistway;
the first landing inspection device is disposed
closer to the drive device than the second land-
ing inspection device; and

the second landing inspection device is provided
only with the second maintenance service op-
eration portion, out of the second maintenance
service operation portion and the second emer-
gency service operation portion.

3. Anelevatorapparatus accordingto Claim 2, wherein:
the drive device is disposed in top of the hoist-
way; and

the first stop floor is an uppermost floor.

4. Anelevator apparatus according to Claim 1, wherein
the second stop floor is a hallway floor of a building.
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An elevator apparatus according to Claim 1, wherein
the control device selects and validates only one of
operations from both the first maintenance service
operation portion and the second maintenance serv-
ice operation portion when the operations are input
thereto.
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