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(54) ELEVATOR APPARATUS

(57)  There is provided an elevator device in which a
traction machine is separated into a drive device and a
brake device or brake devices; and the separated drive
device and brake device or brake devices are separately
installed, thereby reducing installation space in a hoist-
way and facilitating maintenance work of the brake de-
vice. The traction machine is separated into the drive
device and the brake device or brake devices, and the
separated drive device is mounted to an upper return
pulley 5 mounted to atop securing portion 4 of a hoistway,
and the separated brake device is mounted to at least
one of a car side suspension pulley 6 and a counter
weight side suspension pulley 7, or the separated brake
devices are mounted to both the car side suspension
pulley 6 and the counterweight side suspension pulley 7.
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Description
Technical Field

[0001] The presentinvention relates to an elevator de-
vice configured so that a traction machine is separated
into a drive device and a brake device, and the separated
drive device and brake device are separately installed in
a hoistway.

Background Art

[0002] Inconventional elevator devices, a traction ma-
chine includes a drive device and a brake device togeth-
er, the drive device and the brake device are placed in
parallel coaxially with the traction machine, and the brake
device is placed outside the drive device (for example,
see Patent Document 1).

In some elevator devices, a traction machine is placed
in a lower portion of a hoistway (for example, see Patent
Document 2).

Further, in some elevator devices, a traction machine is
placed in a top portion of a hoistway (for example, see
Patent Document 3).

[0003] Patent Document 1: International Publication
WO001/042121

Patent Document 2: Japanese Patent Laid-Open No.
2000-289954

Patent Document 3: Japanese Patent No. 2593288

Disclosure of the Invention
Problems to be Solved by the Invention

[0004] In the traction machine of the conventional el-
evator, the drive device and the brake device are placed
in parallel coaxially with the traction machine, and the
brake device is placed outside the drive device, thereby
increasing an axial length. Also, the traction machine is
placed in the lower portion of the hoistway, which increas-
es the amount of use of hoistway devices such as areturn
pulley or a rope to increase space on a plane of the hoist-
way and costs. Further, when the traction machine is
placed in the top portion of the hoistway, maintenance
work of the brake device needs to be performed by an
operator riding on top of a car and is difficult, and a pro-
tection is needed of the operator from hitting his/her head
on a ceiling of the hoistway resulting from an unexpected
rise of the car.

[0005] The present invention is achieved to solve the
above described problems, and has an object to provide
an elevator device in which a traction machine is sepa-
rated into a drive device and a brake device, and the
separated drive device and brake device are separately
installed, thereby reducing installation space in a hoist-
way and facilitating maintenance work of the brake de-
vice.
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Means for Solving the Problems

[0006] The present invention provides an elevator de-
vice characterized in that a traction machine is separated
into a drive device and a brake device, said separated
drive device is mounted to an upper return pulley mount-
ed to a top securing portion of a hoistway, and said sep-
arated brake device is mounted to at least one of a car
side suspension pulley and a counterweight side sus-
pension pulley.

[0007] Also, the presentinvention provides an elevator
device characterized in that a traction machine is sepa-
rated into a drive device and brake devices, said sepa-
rated drive device is mounted to an upper return pulley
mounted to a top securing portion of a hoistway, and said
separated brake devices are mounted to both a car side
suspension pulley and a counterweight side suspension
pulley.

[0008] Moreover, the presentinvention provides an el-
evatordevice characterized inthatthe upperreturn pulley
to which the drive device is mounted comprises: a rotor;
a main shaft integrally provided in the center of the rotor;
a base body to which the main shaft and the rotor are
rotatably mounted; a sheave provided in an outer periph-
ery of the rotor; a rotor provided in an inner side surface
of the outer periphery of the rotor; and a stator that is
placed on an outer periphery of the base body so as to
face the rotor, and said main shaft, the sheave, the rotor,
and the stator are placed axially substantially in line.
[0009] Also, the presentinvention provides an elevator
device characterized in that the suspension pulley to
which the brake device is mounted comprises: a rotor; a
main shaft integrally provided in the center of the rotor;
a base body to which the main shaft and the rotor are
rotatably mounted; a sheave provided in an outer periph-
ery of the rotor; a brake surface formed in an inner side
surface of the outer periphery of the rotor; a brake placed
on an outer periphery of the base body; and a brake piece
that is placed outside the brake so as to face the brake
surface of said rotor, and is pressed against the brake
surface by energizing said brake, and said main shaft,
the sheave, the brake surface, the brake, and the brake
piece are placed axially substantially in line.

[0010] Also, the presentinvention provides an elevator
device characterized in that the suspension pulley to
which the brake device is mounted comprises: a main
shaft; a sheave rotatably mounted to the main shaft; a
brake placed to face, from outside, a main rope wound
around the sheave; and a brake piece that is placed in-
side the brake, and pressed against the main rope by
energizing said brake, and said main shaft, the sheave,
the brake, and the brake piece are placed axially sub-
stantially in line.

[0011] Moreover, the present invention provides an el-
evator device characterized in that the suspension pulley
to which the brake device is mounted comprises: a rotor;
a main shaft integrally provided in the center of the rotor;
a base body to which the rotor and the main shaft are
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rotatably mounted; a sheave provided in an outer periph-
ery of the rotor and around which a main rope is wound;
a brake surface formed in an inner side surface of the
outer periphery of the rotor; a first brake placed on an
outer periphery of the base body; a first brake piece that
is placed outside the first brake so as to face the brake
surface of said rotor, and is pressed against the brake
surface by energizing said first brake; a second brake
placed on an inner side surface of an outermost portion
provided outside the outer periphery of said base body;
and a second brake piece that is placed to face, from
outside, the main rope wound around said sheave inside
the second brake, and pressed against the main rope by
energizing said second brake, and said main shaft, the
sheave, the brake surface, the first brake, the first brake
piece, the second brake, and the second brake piece are
placed axially substantially in line.

Advantages of the Invention

[0012] In the elevator device according to the present
invention, the traction machine is separated into the drive
device and the brake device, and the separated drive
device and brake device are separately installed in the
hoistway, thereby reducing the installation space in the
hoistway. Also, the separated brake device is mounted
to at least one or both of the car side suspension pulley
and the counterweight side suspension pulley, thereby
facilitating the maintenance work of the brake device.

Brief Description of the Drawings
[0013]

Figure 1 is a side view of a conceptual structure of
the whole elevator device according to First Embod-
iment of the present invention;

Figure 2 is a sectional view of a structure of an upper
return pulley to which a drive device is mounted of
a traction machine of the elevator device according
to First Embodiment of the present invention;
Figure 3 is a sectional view of a structure of a car
side suspension pulley to which a first brake device
is mounted of the traction machine of the elevator
device according to First Embodiment of the present
invention;

Figure 4 is a sectional view of a counterweight side
suspension pulley to which a second brake device
is mounted of the traction machine of the elevator
device according to First Embodiment of the present
invention;

Figure 5 is a side view of the counterweight side sus-
pension pulley to which the second brake device in
Figure 4 is mounted being mounted to a counter-
weight; and

Figure 6 is a sectional view of a car side suspension
pulley to which a first brake device and a second
brake device are mounted of a traction machine of
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an elevator device according to Second Embodi-
ment of the present invention.

Description of Symbols

[0014]

1 car

2 counterweight

2a counterweight frame

2b column

3 main rope

4 top securing portion of the hoistway

5 upper return pulley to which a drive device

6 car side suspension pulley to which a brake
device

7 counterweight side suspension pulley to which
a brake device

9 rotor

10,27  main shaft

11,28 bearing

12 base body

13,29 sheave

14 rotor

15 stator

16 encoder

17 mounting leaf spring

18 base portion

19 brake surface

20 first brake

21 first brake piece

25 second brake

26 second brake piece

Best Mode for Carrying out the Invention

[0015] In embodiments of the present invention, a 2:1
roping type elevator device will be described by way of
example.

First Embodiment
[0016]

Figure 1 is a side view of a conceptual structure of
the whole elevator device according to First Embod-
iment of the present invention;

Figure 2 is a sectional view of a structure of an upper
return pulley to which a drive device is mounted of
a traction machine of the elevator device according
to First Embodiment of the present invention;
Figure 3 is a sectional view of a structure of a car
side suspension pulley to which a first brake device
is mounted of the traction machine of the elevator
device according to First Embodiment of the present
invention;

Figure 4 is a sectional view of a counterweight side
suspension pulley to which a second brake device
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is mounted of the traction machine of the elevator
device according to First Embodiment of the present
invention;

Figure 5 is a side view of the counterweight side sus-
pension pulley to which the second brake device in
Figure 4 is mounted being mounted to a counter-
weight.

[0017] InFigure 1, a 2:1 roping type elevator device is
such that a car 1 of an elevator and a counterweight 2
are provided in a hoistway so as to be moved up and
down by a main rope 3. An upper return pulley 5 to which
adrive device of a traction machine is mountedis secured
to a top securing portion 4 of the hoistway. A car side
suspension pulley 6 to which a first brake device of the
traction machine is mounted is provided below the car 1.
A counterweight side suspension pulley 7 to which a sec-
ond brake device of the traction machine is mounted is
provided on top of the counterweight 2. The main rope 3
has one end secured to the top securing portion 4 of the
hoistway and suspended downward, wound around the
car side suspension pulley 6, then bent upward, wound
around the upper return pulley 5 secured to the top se-
curing portion 4 of the hoistway, then again bent down-
ward and suspended, wound around the counterweight
side suspension pulley 7, and then bent upward, and the
other end secured to the top securing portion 4 of the
hoistway.

In First Embodiment, the brake devices are mounted to
the car side suspension pulley 6 and the counterweight
side suspension pulley 7, and a brake device for normal
stationary holding is mounted to, for example, the car
side suspension pulley 6, and a separate emergency
brake device, if necessary, is mounted to, for example,
the counterweight side suspension pulley 7. When the
emergency brake device is not necessary, the normal
brake device may be mounted to either the car side sus-
pension pulley 6 or the counterweight side suspension
pulley 7.

[0018] Figure 2 is a sectional view of a structure of an
upper return pulley to which a drive device is mounted
of a traction machine of the elevator device. As shown
in Figure 2, the upper return pulley 5 includes: a rotor 9;
a main shaft 10 integrally provided in the center of the
rotor 9; a base body 12 to which the rotor 9 and the main
shaft 10 are rotatably mounted via a bearing 11; asheave
13 provided in an outer side surface of an outer periphery
of the rotor 9 and around which the main rope 3 is wound;
a rotor 14 secured to an inner side surface of the outer
periphery of the rotor 9; a stator 15 that is placed on an
outer periphery of the base body 12, faces the rotor 14,
and serves as a drive source; an encoder 16 mounted
coaxially with the main shaft 10; a mounting leaf spring
17 that mounts the encoder 16 to the base body 12; and
a base portion 18 for securing the whole upper return
pulley 5 to the top securing portion 4 of the hoistway. The
main shaft 10, the sheave 13, the rotor 14, and the stator
15 are placed axially substantially in line.
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[0019] Figure 3 is a sectional view of a structure of a
cage side suspension pulley to which a first brake device
is mounted of the traction machine of the elevator device.
As shown in Figure 3, the car side suspension pulley 6
includes: a rotor 9; a main shaft 10 integrally provided in
the center of the rotor 9; a base body 12 to which the
rotor 9 and the main shaft 10 are rotatably mounted via
a bearing 11; a sheave 13 provided in an outer side sur-
face of an outer periphery of the rotor 9 and around which
the main rope 3 is wound; a brake surface 19 formed in
an inner side surface of the outer periphery of the rotor
9; a first brake 20 placed on an outer periphery of the
base body 12; afirst brake piece 21 that is placed outside
the first brake 20, faces the brake surface 19 of the rotor
9, and is pressed against the brake surface 19 by ener-
gizing the first brake 20 to exert braking effect; and a
base portion 18 for securing the whole cage side sus-
pension pulley 6 to a lower portion of the car 1. The main
shaft 10, the sheave 13, the brake surface 19, the first
brake 20, and the first brake piece 21 are placed axially
substantially in line.

The first brake device may be mounted to the counter-
weight side suspension pulley 7 with a similar structure.
[0020] Figure 4 is a sectional view of a counterweight
side suspension pulley to which a second brake device
is mounted of the traction machine of the elevator device.
Figure 5 is a side view of the counterweight side suspen-
sion pulley to which the second brake device in Figure 4
is mounted being mounted to a counterweight. As shown
in Figures 4 and 5, the counterweight side suspension
pulley 7 includes: a main shaft 27; a bearing 28 mounted
to an outer periphery of the main shaft 27; a sheave 29
that has an inner side to which the bearing 28 is secured,
is rotatably mounted to the main shaft 27, and has rope
grooves in an outer peripheral surface around which the
main rope 3 is wound; a second brake 25 secured be-
tween a pair of right and left counterweight frames 2a
provided on top of the counterweight 2, and placed to
face the rope grooves in the outer peripheral surface of
the sheave 29; and a second brake piece 26 that is placed
inside the second brake 25, faces the main rope 3 wound
around the rope grooves of the sheave 29, and is pressed
against the main rope 3 by energizing the second brake
25 to exert braking effect. When the second brake piece
26 is moved away from the main rope 3 by deenergizing
the second brake 25, the sheave 29 becomes rotatable.
The counterweight frames 2a are secured to columns 2b
standing at opposite sides on the counterweight 2, and
thus the whole counterweight side suspension pulley 7
is secured on top of the counterweight 2.

The second brake device may be mounted to the cage
side suspension pulley 6 with a similar structure.

Second Embodiment
[0021] Figure 6 is a sectional view of a cage side sus-

pension pulley to which a first brake device and a second
brake device are mounted of a traction machine of an
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elevator device according to Second Embodiment of the
present invention.

[0022] In Figure 6, a car side suspension pulley 6 in
Second Embodiment includes: a rotor 9; a main shaft 10
integrally provided in the center of the rotor 9; a base
body 12 to which the rotor 9 and the main shaft 10 are
rotatably mounted via a bearing 11; a sheave 13 provided
in an outer side surface of an outer periphery of the rotor
9 and around which the main rope 3 is wound; a brake
surface 19 formed in an inner side surface of the outer
periphery of the rotor 9; a first brake 20 placed on an
outer periphery of the base body 12; a first brake piece
21 that is placed outside the first brake 20, faces the
brake surface 19 of the rotor 9, and is pressed against
the brake surface 19 by energizing the first brake 20 to
exert braking effect; and a base portion 18 for securing
the whole car side suspension pulley 6 to a lower portion
ofthecar1, asin FirstEmbodimentin Figure 3. In addition
to this configuration, a second brake device that brakes
the main rope 3 from outside is further provided outside
the sheave 13. Specifically, the second brake device in-
cludes: a second brake 25 placed on an inner side sur-
face of an outermost portion provided outside the outer
periphery of the base body 12; and a second brake piece
26 that is placed inside the second brake 25, faces the
main rope 3 wound around the sheave 13, and is pressed
against the main rope 3 by energizing the second brake
25 to exert braking effect. For example, the first brake 20
and the first brake piece 21 may be used for normal sta-
tionary holding of a car, and the second brake 25 and
the second brake piece 26 may be used for emergency
braking, or may be vice versa. The main shaft 10, the
sheave 13, the brake surface 19, the first brake 20, the
first brake piece 21, the second brake 25, and the second
brake piece 26 are placed so that the centers of rotation
thereof are axially substantially in line.

A first brake device and a second brake device may be
mounted to a counterweight side suspension pulley 7
with a similar structure.

[0023] Inan elevator device thus configured, the brake
device for normal stationary holding and the brake device
for emergency braking are placed in the same suspen-
sion pulley, thereby allowing simultaneous maintenance
of both the braking devices and facilitating maintenance
work.

Industrial Applicability

[0024] As described above, the elevator device ac-
cording to the present invention is configured so that the
traction machine is separated into the drive device and
the brake device, and the separated drive device and
brake device are separately installed in the hoistway,
thereby reducing installation space in the hoistway and
facilitating maintenance work of the brake device.
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Claims

1. An elevator device characterized in that a traction
machine is separated into a drive device and a brake
device, said separated drive device is mounted to
an upper return pulley mounted to a top securing
portion of a hoistway, and said separated brake de-
vice is mounted to at least one of a car side suspen-
sion pulley and a counterweight side suspension pul-

ley.

2. An elevator device characterized in that a traction
machine is separated into a drive device and brake
devices, said separated drive device is mounted to
an upper return pulley mounted to a top securing
portion of a hoistway, and said separated brake de-
vices are mounted to both a car side suspension
pulley and a counterweight side suspension pulley.

3. The elevator device according to claim 1 or 2, char-
acterized in that the upper return pulley to which
the drive device is mounted comprises: a rotor; a
main shaft integrally provided in the center of the
rotor; a base body to which the main shaft and the
rotor are rotatably mounted; a sheave provided in an
outer periphery of the rotor; a rotor provided in an
inner side surface of the outer periphery of the rotor;
and a stator that is placed on an outer periphery of
the base body so as to face the rotor, and said main
shaft, the sheave, the rotor, and the stator are placed
axially substantially in line.

4. The elevator device according to claim 3, charac-
terized in that the base body comprises a base por-
tion for securing the whole upper return pulley to
which the drive device is mounted to a top securing
portion of the hoistway.

5. The elevator device according to claim 1 or 2, char-
acterized in that the suspension pulley to which the
brake device is mounted comprises: a rotor; a main
shaft integrally provided in the center of the rotor; a
base body to which the main shaft and the rotor are
rotatably mounted; a sheave provided in an outer
periphery of the rotor; a brake surface formed in an
inner side surface of the outer periphery of the rotor;
a brake placed on an outer periphery of the base
body; and a brake piece that is placed outside the
brake so as to face the brake surface of said rotor,
and is pressed against the brake surface by ener-
gizing said brake, and said main shaft, the sheave,
the brake surface, the brake, and the brake piece
are placed axially substantially in line.

6. The elevator device according to claim 5, charac-
terized in that the base body comprises a base por-
tion for securing the whole suspension pulley to
which the brake device is mounted to either a car or
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a counterweight.

The elevator device according to claim 1 or 2, char-
acterized in that the suspension pulley to which the
brake device is mounted comprises: a main shaft; a
sheave rotatably mounted to the main shaft; a brake
placed to face, from outside, a main rope wound
around the sheave; and a brake piece that is placed
inside the brake, and pressed against the main rope
by energizing said brake, and said main shaft, the
sheave, the brake, and the brake piece are placed
axially substantially in line.

The elevator device according to claim 1 or 2, char-
acterized in that the suspension pulley to which the
brake device is mounted comprises: a rotor; a main
shaft integrally provided in the center of the rotor; a
base body to which the rotor and the main shaft are
rotatably mounted; a sheave provided in an outer
periphery of the rotor and around which a main rope
is wound; a brake surface formed in an inner side
surface of the outer periphery of the rotor; a first
brake placed on an outer periphery of the base body;
afirstbrake piece thatis placed outside the first brake
so as to face the brake surface of said rotor, and is
pressed against the brake surface by energizing said
first brake; a second brake placed on an inner side
surface of an outermost portion provided outside the
outer periphery of said base body; and a second
brake piece that is placed to face, from outside, the
main rope wound around said sheave inside the sec-
ond brake, and pressed against the main rope by
energizing said second brake, and said main shaft,
the sheave, the brake surface, the first brake, the
first brake piece, the second brake, and the second
brake piece are placed axially substantially in line.
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