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(54) ELEVATOR DEVICE

(57)  Acounterweightis provided with a displacement
body that is displaceable with respect to the counter-
weight. A car and the counterweight are suspended by
a main rope connected to the displacement body. The
counterweight is provided with a weight-side fixed pulley,
and the displacement body is provided with a weight-side
movable pulley. When the displacement body is pulled
by the main rope to be displaced with respect to the coun-
terweight, the weight-side movable pulley is thereby dis-
placed away from the weight-side fixed pulley. A hoist-
way-side upper return pulley and a hoistway-side lower
return pulley are provided in an upper portion of a hoist-
way and a lower portion of the hoistway, respectively. A
drive rope, to which a tensile force is applied through
displacement of the weight-side movable pulley away
from the weight-side fixed pulley, is looped in succession
around the hoistway-side upper return pulley, the weight-
side fixed pulley, the weight-side movable pulley, and the
hoistway-side lower return pulley. When the drive device
rotates the hoistway-side upper return pulley, the car and
the counterweight are thereby raised/lowered within the
hoistway.
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a main rope for suspending a car and a
counterweight, and a drive rope for transmitting a driving
force of a drive device to the counterweight to raise/lower
the car and the counterweight.

Background Art

[0002] Conventionally, with a view to raising/lowering
a car and a counterweight, there is proposed an elevator
apparatus structured to move a drive rope that is different
from a main rope for suspending the car and the coun-
terweight. In this conventional elevator apparatus, a
weight-side sheave is mounted on the counterweight,
and a plurality of hoistway-side sheaves are disposed in
an upper portion of a hoistway and a lower portion of the
hoistway. The drive rope is looped around the weight-
side sheave and the hoistway-side sheaves. One end of
the drive rope is connected to the upper portion of the
hoistway, and a tension weight for applying a tensile force
to the drive rope is suspended at the other end of the
drive rope. When the hoistway-side sheaves are rotated
by the drive device, the drive device is thereby moved
(see Patent Document 1).

[0003] Patent Document 1: International Publication
02/094701’ Pamphlet

Disclosure of the Invention
Problem to be solved by the Invention

[0004] However, the tension weight applies the tensile
force to the drive rope, so a space for disposition of the
tension weight is required. Accordingly, the space of the
hoistway cannot be saved with ease, so the elevator ap-
paratus is increased in size.

[0005] The presentinvention has been made to solve
the above-mentioned problem, and it is therefore an obj
ect of the present invention to provide an elevator appa-
ratus enabling downsizing thereof.

Means for Solving the Problems

[0006] An elevator apparatus according to the present
invention includes: a car and a counterweight that can
be raised/lowered within a hoistway; a displacement
body provided on the counterweight and displaceable
with respect to the counterweight; a main rope connected
to the displacement body, for suspending the car and the
counterweight; a weight-side fixed pulley provided on the
counterweight; a weight-side movable pulley provided on
the displacement body and displaced away from the
weight-side fixed pulley through displacement of the dis-
placement body with respect to the counterweight result-
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ing from pulling of the displacement body by the main
rope; a hoistway-side upper return pulley provided in a
upper portion of the hoistway; a hoistway-side lower re-
turn pulley provided in a lower portion of the hoistway; a
drive rope having one end and the other end that are
connected to the counterweight, looped in succession
around the hoistway-side upper return pulley, the weight-
side fixed pulley, the weight-side movable pulley, and the
hoistway-side lower return pulley, and having a tensile
force applied thereto through displacement of the weight-
side movable pulley away from the weight-side fixed pul-
ley; and a drive device for rotating at least one of the
hoistway-side upper return pulley and the hoistway-side
lower return pulley to raise/lower the car and the coun-
terweight.

Brief Description of the Drawings
[0007]

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

Fig. 3 is a lateral view showing an elevator apparatus
according to Embodiment 2 of the present invention.
Fig. 4 is a top view showing the elevator apparatus
of Fig. 3.

Best Modes for carrying out the Invention

[0008] Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

[0009] Fig. 1is a lateral view showing an elevator ap-
paratus according to Embodiment 1 of the present inven-
tion. Fig. 2 is a top view showing the elevator apparatus
of Fig. 1. Referring to Figs. 1 and 2, a car 2 and a coun-
terweight 3 are provided within a hoistway 1 in a manner
allowing the car 2 and the counterweight 3 to be raised/
lowered. A pair of main rope return pulleys 4 and 5 are
provided in an upper portion of the hoistway 1. A plurality
of main ropes 6 are looped around the main rope return
pulleys 4 and 5. The car 2 and the counterweight 3 are
suspended within the hoistway 1 by the main ropes 6.
[0010] Thecounterweight3is provided with a displace-
ment body 7 that is displaceable vertically with respect
to the counterweight 3, and a weight-side fixed pulley 8
that is fixed in position with respect to the counterweight
3.

[0011] The displacementbody 7 has a turning lever 10
that is turnable around a first horizontal shaft 9 mounted
on the counterweight 3, and a main rope connection
member 12 that is turnable around a second horizontal
shaft 11 mounted at a tip of the turning lever 10 (end of
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turning lever 10 on the other side of first horizontal shaft
9 side).

[0012] Each of the main ropes 6 is connected at one
end thereof to the main rope connection member 12, and
at the other end thereof to an upper portion of the car 2.
Accordingly, the displacement body 7 receives from each
of the main ropes 6 a force serving to displace the dis-
placement body 7 upward with respect to the counter-
weight 3 (force serving to pull up displacement body 7
with respect to counterweight 3). That is, the displace-
ment body 7 is pulled by the main ropes 6 to be displaced
upward with respect to the counterweight 3.

[0013] The displacement body 7 is provided with a
weight-side movable pulley 13 that is rotatable around
the second horizontal shaft 11. The weight-side movable
pulley 13 is disposed above the weight-side fixed pulley
8. Accordingly, when the displacement body 7 is pulled
by the main ropes 6 to be displaced upward with respect
to the counterweight 3, the weight-side movable pulley
13 is thereby displaced away from the weight-side fixed
pulley 8.

[0014] A drive device 14 for generating a driving force
for raising/lowering the car 2 and the counterweight 3,
and a hoistway-side upper return pulley 15 provided on
the drive device 14 are provided in the upper portion of
the hoistway 1. The drive device 14 is disposed above
the counterweight 3. The drive device 14 is designed as
a low-profile hoisting machine with an axial dimension
smaller than aradial dimension. The hoistway-side upper
return pulley 15 is rotated around an upper rotary shaft
disposed horizontally, due to the driving force of the drive
device 14.

[0015] A hoistway-side lower return pulley 16 is pro-
vided in a lower portion of the hoistway 1. The hoistway-
side lower return pulley 16 is rotatable around a lower
rotary shaft disposed horizontally.

[0016] A drive rope 17, which is moved together with
the counterweight 3, is looped in succession around the
hoistway-side upper return pulley 15, the weight-side
fixed pulley 8, the weight-side movable pulley 13, and
the hoistway-side lower return pulley 16. The drive rope
17 is designed as a resin-coated rope having an outer
layer coated with resin.

[0017] The drive rope 17 has one end 17a connected
to an upper portion of the counterweight 3, and the other
end 17b connected to a lower portion of the counter-
weight 3. The drive rope 17, which extends from one end
17a to the other end 17b, is looped around the hoistway-
side upper return pulley 15, the weight-side fixed pulley
8, the weight-side movable pulley 13, and the hoistway-
side lower return pulley 16 in this order. That portion of
the drive rope 17 which is looped around the weight-side
fixed pulley 8 and that portion of the drive rope 17 which
is looped around the weight-side movable pulley 13 are
curved in opposite directions.

[0018] The displacementbody 7 is constantly urged to
be pulled up with respect to the counterweight 3 through
the suspension of the car 2 and the counterweight 3 by
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the main ropes 6. Thus; the displacement body 7 is dis-
placed upward with respect to the counterweight 3, and
the weight-side movable pulley 13 is displaced away from
the weight-side fixed pulley 8. A tensile force is applied
to the drive rope 17 through displacement of the weight-
side movable pulley 13 away from the weight-side fixed
pulley 8. Thus, africtional force is secured between each
of the weight-side fixed pulley 8, the weight-side movable
pulley 13, the hoistway-side upper return pulley 15, and
the hoistway-side lower return pulley 16 and the drive
rope 17.

[0019] When the drive device 14 rotates the hoistway-
side upper return pulley 15, the drive rope 17 is thereby
moved together with the counterweight 3. The car 2 is
moved in the opposite direction from the counterweight
3 through the movement of the counterweight 3.

[0020] The main rope return pulleys 4 and 5, the drive
device 14, and the hoistway-side upper return pulley 15
are supported by a support pedestal 18 fixed to the upper
portion of the hoistway 1.

[0021] In the elevator apparatus constructed as de-
scribed above, when the main ropes 6 for suspending
the car 2 and the counterweight 3 pull up the displace-
ment body 7 with respect to the counterweight 3, the
weight-side movable pulley 13 is displaced away from
the weight-side fixed pulley 8. Thus, a tensile force is
applied to the drive rope 17 which is looped in succession
around the weight-side movable pulley 13 and the
weight-side fixed pulley 8. Therefore, the tensile force
can be applied to the drive rope 17 due to forces exerted
by the main ropes 6 to suspend the counterweight 3.
Thus, there is no need to separately provide a dedicated
tension weight for applying a tensile force to the drive
rope 17. Accordingly, the space of the hoistway 1 can be
saved, so the elevator apparatus can be downsized.
[0022] The drive device 14 is designed as a low-profile
hoisting machine, so the space for installation of the drive
device 14 can be reduced. As a result, the elevator ap-
paratus can further be downsized.

[0023] Thedriverope 17 is designed as a resin-coated
rope coated with resin, so the coefficient of friction be-
tween each of the weight-side fixed pulley 8, the weight-
side movable pulley 13, the hoistway-side upper return
pulley 15, and the hoistway-side lower return pulley 16
and the drive rope 17 can be enhanced. Thus, the drive
rope 17 can be prevented from slipping with respect to
each of the pulleys 8, 13, 15, and 16. The curving per-
formance of the drive rope 17 can also be improved.
Therefore, for example, the outer diameter of each of the
pulleys 8, 13, 15, and 16 can be reduced, so the space
of the hoistway 1 can further be saved.

[0024] That portion of the drive rope 17 which is looped
around the weight-side fixed pulley 8 and that portion of
the drive rope 17 which is looped around the weight-side
movable pulley 13 are curved in opposite directions, so
the weight-side fixed pulley 8 and the weight-side mov-
able pulley 13 can be disposed on the same plane. As a
result, the space for installation of the weight-side fixed
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pulley 8 and the weight-side movable pulley 13 can be
reduced.

[0025] While in the foregoing example, the hoistway-
side upper return pulley 15 is directly rotated due to the
driving force of the drive device 14, the hoistway-side
lower return pulley 16 may be directly rotated due to the
driving force of the drive device 14. In this case, the drive
device 14 is disposed in the lower portion of the hoistway
1. The hoistway-side lower return pulley 16 is provided
on the drive device 14.

[0026] While in the foregoing example, the main rope
connection member 12 is displaced vertically with re-
spect to the counterweight 3 through the turning of the
turning lever 10, the main rope connection member 12
may be displaced vertically with respect to the counter-
weight 3 by providing the counterweight 3 with a guide
member for guiding the main rope connection member
12.

[0027] While in the foregoing example, only the drive
rope 17 is designed as a resin-coated rope, each of the
main ropes 6 may also be designed as a resin-coated

rope.
Embodiment 2
[0028] Fig. 3 is a lateral view showing an elevator ap-

paratus according to Embodiment 2 of the present inven-
tion. Fig. 4 is a top view showing the elevator apparatus
of Fig. 3. Referring to Figs. 3 and 4, a first deflector pulley
21 and a second deflector pulley 22, which are disposed
horizontally apart from each other, are provided in the
upper portion of the hoistway 1. The first deflector pulley
21 and the second deflector pulley 22 are disposed above
the counterweight 3. Each of the first deflector pulley 21
and the second deflector pulley 22 is rotatable around a
rotary shaft disposed horizontally. In addition, the first
deflector pulley 21 and the second deflector pulley 22
are supported by the support pedestal 18.

[0029] The hoistway-side upper return pulley 15 is dis-
posed horizontally apart from each of the first deflector
pulley 21 and the second deflector pulley 22. The hoist-
way-side upper return pulley 15 is rotatable around a
rotary shaft disposed vertically.

[0030] Thedrive device 14 is disposed below the hoist-
way-side upper return pulley 15. The drive device 14 is
disposed such that the radial direction thereof extends
horizontally. That is, the drive device 14 is leveled. The
drive device 14 and the hoistway-side upper return pulley
15 are disposed above the car 2.

[0031] At least one of the main rope return pulleys 4
and 5, the first deflector pulley 21, and the second de-
flector pulley 22 has an upper end located higher than
that of each of the drive device 14 and the hoistway-side
upper return pulley 15. At least one of the main rope
return pulleys 4 and 5, the first deflector pulley 21, and
the second deflector pulley 22 has a lower end located
lower than that of each of the drive device 14 and the
hoistway-side upper return pulley 15. In this example,
the upper end of each of the main rope return pulleys 4
and 5 is located higher than the drive device 14 and the
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hoistway-side upper return pulley 15, and the lower end
of each of the first deflector pulley 21 and the second
deflector pulley 22 is located lower than the drive device
14 and the hoistway-side upper return pulley 15.
[0032] The drive rope 17, which extends from one end
17a thereof connected to the upper portion of the coun-
terweight 3 to the other end 17b thereof connected to the
lower portion of the counterweight 3, is looped around
the first deflector pulley 21, the hoistway-side upper re-
turn pulley 15, the second deflector pulley 22, the weight-
side fixed pulley 8, the weight-side movable pulley 13,
and the hoistway-side lower return pulley 16 in this order.
That portion of the drive rope 17 which is looped around
the weight-side fixed pulley 8 and that portion of the drive
rope 17 which is looped around the weight-side movable
pulley 13 are curved in the same direction. Embodiment
2 of the present invention is identical to Embodiment 1
of the present invention in other constructional details.
[0033] In the elevator apparatus constructed as de-
scribed above, the first deflector pulley 21 and the second
deflector pulley 22 are provided in the upper portion of
the hoistway 1, the hoistway-side upper return pulley 15,
which is rotatable around the rotary shaft disposed ver-
tically, is disposed horizontally apart from the first deflec-
tor pulley 21 and the second deflector pulley 22, and the
drive rope 17 is looped in succession around the first
deflector pulley 21, the hoistway-side upper return pulley
15, and the second deflector pulley 22 in this order.
Therefore, the same effect as in Embodiment 1 of the
present invention is achieved. Also, the hoistway-side
upper return pulley 15 can be disposed horizontally, so
the height dimension of the hoistway 1 can further be
reduced.

[0034] The upper end of at least one of the main rope
return pulleys 4 and 5, the first deflector pulley 21, and
the second deflector pulley 22 is located higher than that
of each of the drive device 14 and the hoistway-side up-
per return pulley 15, and the lower end of at least one of
the main rope return pulleys 4 and 5, the first deflector
pulley 21, and the second deflector pulley 22 is located
lower than that of each of the drive device 14 and the
hoistway-side upper return pulley 15. Therefore, the
height dimension of the hoistway 1 can be prevented
from being increased due to disposition of the drive de-
vice 14 and the hoistway-side upper return pulley 15 in
the upper portion of the hoistway 1.

[0035] That portion of the drive rope 17 which is looped
around the weight-side fixed pulley 8 and that portion of
the drive rope 17 which is looped around the weight-side
movable pulley 13 are curved in the same direction, so
the life of the drive rope 17 can be prolonged.

Claims
1. An elevator apparatus, comprising:

a car and a counterweight that can be raised/
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lowered within a hoistway;

a displacement body provided on the counter-
weight and displaceable with respect to the
counterweight;

a main rope connected to the displacement
body, for suspending the car and the counter-
weight;

a weight-side fixed pulley provided on the coun-
terweight;

a weight-side movable pulley provided on the
displacement body and displaced away from the
weight-side fixed pulley through displacement
of the displacement body with respect to the
counterweight resulting from pulling of the dis-
placement body by the main rope;

a hoistway-side upper return pulley provided in
a upper portion of the hoistway;

a hoistway-side lower return pulley provided in
a lower portion of the hoistway;

a drive rope having one end and the other end
that are connected to the counterweight, looped
in succession around the hoistway-side upper
return pulley, the weight-side fixed pulley, the
weight-side movable pulley, and the hoistway-
side lower return pulley, and having a tensile
force applied thereto through displacement of
the weight-side movable pulley away from the
weight-side fixed pulley;

and

a drive device for rotating at least one of the
hoistway-side upper return pulley and the hoist-
way-side lower return pulley to raise/lower the
car and the counterweight.

2. An elevator apparatus, comprising:

a car and a counterweight that can be raised/
lowered within a hoistway;

a displacement body provided on the counter-
weight and displaceable with respect to the
counterweight;

a main rope connected to the displacement
body, for suspending the car and the counter-
weight;

a weight-side fixed pulley provided on the coun-
terweight;

a weight-side movable pulley provided on the
displacement body and displaced away from the
weight-side fixed pulley through displacement
of the displacement body with respect to the
counterweight resulting from pulling of the dis-
placement body by the main rope;

a first deflector pulley and a second deflector
pulley that are provided in an upper portion of
the hoistway;

a hoistway-side upper return pulley disposed
horizontally apart from the first deflector pulley
and the second deflector pulley and rotatable
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around a rotary shaft disposed vertically;

a hoistway-side lower return pulley provided in
a lower portion of the hoistway;

a drive rope having one end and the other end
that are connected to the counterweight, looped
in succession around the first deflector pulley,
the hoistway-side upper return pulley, the sec-
ond deflector pulley, the weight-side fixed pul-
ley, the weight-side movable pulley, and the
hoistway-side lower return pulley, and having a
tensile force applied thereto through displace-
ment of the weight-side movable pulley away
from the weight-side fixed pulley; and

a drive device for rotating the hoistway-side up-
per return pulley to raise/lower the car and the
counterweight.

3. Anelevatorapparatus according to Claim 2, wherein:

at least one of the main rope return pulley, the
first deflector pulley, and the second deflector
pulley has an upper end located higher than that
of each of the hoistway-side upper return pulley
and the drive device; and

at least one of the main rope return pulley, the
first deflector pulley, and the second deflector
pulley has a lower end located lower than that
of each of the hoistway-side upper return pulley
and the drive device.

4. An elevator apparatus according to Claim 1 or 2,
wherein the drive device comprises a low-profile
hoisting machine.

5. An elevator apparatus according to Claim 1 or 2,
wherein at least one of the main rope and the drive
rope comprises a resin-coated rope coated with res-
in.
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FIG. 1
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FIG. 2
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