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(54) ELEVATOR APPARATUS

(57)  Provided within a hoistway is a driving force gen-
erating unit for generating a driving force for raising/low-
ering a car and a counterweight. The driving force gen-
erating unit has a thin-type first drive device including a
first drive sheave, and a thin-type second drive device
including a second drive sheave. A main rope body for
suspending the car and the counterweight has afirst main
rope that is looped around the first drive sheave while
bypassing the second drive sheave, and a second main
rope that is looped around the second drive sheave while
bypassing the first drive sheave. A part of the first drive
device overlaps with a region of the second drive device
on a vertical projection plane of the hoistway, while the
first drive sheave is arranged outside the region of the
second drive device on the vertical projection plane of
the hoistway.
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a car and a counterweight that are raised/
lowered within a hoistway.

Background Art

[0002] In a conventional elevator apparatus, two thin-
type hoisting machines may be provided in an upper por-
tion within a hoistway to achieve increase in capacity.
The thin-type hoisting machines face each other so as
to sandwich a car on a vertical projection plane of the
hoistway. Different suspending ropes are looped around
traction sheaves of the thin-type hoisting machines, re-
spectively.

Each of the suspending ropes is connected at one end
thereof to the car, and at the other end thereof to a coun-
terweight. The car and the counterweight are suspended
within the hoistway by means of the suspending ropes,
respectively.

[0003] Inanother conventional elevator apparatus, two
thin-type hoisting machines may be arranged side by side
in an upper portion within a hoistway such that axes of
traction sheaves extend parallel to each other. In this
case, a common suspending rope is looped around the
traction sheaves of the thin-type hoisting machines, re-
spectively. The suspending rope is connected at one end
thereof to a car, and at the other end thereof to a coun-
terweight. The suspending rope is looped around one of
the traction sheaves, then around the other traction
sheave, and around the aforementioned one of the trac-
tion sheaves again. In other words, the suspending rope
is looped around each of the traction sheaves according
to a full-wrap roping method (see Patent Document 1).
[0004] Patent Document 1:JP 11-310372 A

Disclosure of the Invention
Problem to be solved by the Invention

[0005] However, in the elevator apparatus having the
thin-type hoisting machines arranged so as to face each
other, the thin-type hoisting machines are arranged apart
from each other on the vertical projection plane of the
hoistway. Therefore, a space for installing the two thin-
type hoisting machines is required in a horizontal direc-
tion, so the horizontal cross-sectional area of the hoist-
way increases.

[0006] In the elevator apparatus having the thin-type
hoisting machines arranged side by side, the suspending
rope is looped around each of the traction sheaves ac-
cording to the full-wrapping method. Therefore, a life of
the suspending rope is short.

[0007] The present invention has been made to solve
the problems as described above, and it is therefore an
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object of the present invention to obtain an elevator ap-
paratus which makes it possible to reduce a size of a
hoistway and prolong a life of a main rope for suspending
a car and a counterweight.

Means for solving the Problems

[0008] An elevator apparatus includes: a car and a
counterweight that can be raised/lowered within a hoist-
way; a driving force generating unit having a thin-type
first drive device, which includes a first drive sheave ro-
tatable about a horizontally extending first rotational
shaft, and a thin-type second drive device, whichincludes
a second drive sheave rotatable about a second rotation-
al shaft extending parallel to the first rotational shaft, and
arranged outside both regions of the car and the coun-
terweight on a vertical projection plane of the hoistway,
for generating a driving force for raising/lowering the car
and the counterweight within the hoistway; and a main
rope body having a first main rope, which is looped
around the first drive sheave while bypassing the second
drive sheave, and a second main rope, which is looped
around the second drive sheave while bypassing the first
drive sheave, for suspending the car and the counter-
weight, characterized in that a part of the first drive device
overlaps with a region of the second drive device on the
vertical projection plane of the hoistway, while the first
drive sheave is arranged outside the region of the second
drive device on the vertical projection plane of the hoist-
way.

Brief Description of the Drawings
[0009]

Fig. 1 is a schematic diagram showing an elevator
apparatus according to Embodiment 1 of the present
invention.

Fig. 2 is a plan view showing the elevator apparatus
of Fig. 1.

Fig. 3 is a lateral view showing an essential part of
the elevator apparatus of Fig. 1.

Fig. 4 is a schematic diagram showing an elevator
apparatus according to Embodiment 2 of the present
invention.

Fig. 5 is a plan view showing the elevator apparatus
of Fig. 4.

Fig. 6 is a lateral view showing an essential part of
the elevator apparatus of Fig. 4.

Best Modes for carrying out the Invention
[0010] Preferred embodiments of the present inven-

tion will be described hereinafter with reference to the
drawings.
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Embodiment 1

[0011] Fig. 1 is a schematic diagram showing an ele-
vator apparatus according to Embodiment 1 of the
present invention. Fig. 2 is a plan view showing the ele-
vator apparatus of Fig. 1. Fig. 3 is a lateral view showing
an essential part of the elevator apparatus of Fig. 1. Re-
ferring to the figures, a car 2 and a counterweight 3 are
provided within a hoistway 1 such that they can be raised/
lowered, respectively. A front face of the car 2 is provided
with a car doorway 4. The car 2 and the counterweight
3 are arranged side by side within the hoistway 1 in a
depth direction thereof (direction perpendicular to the
front face of the car 2 on a horizontal plane) on a vertical
projection plane of the hoistway 1 . That is, the elevator
apparatus according to Embodiment 1 of the present in-
vention is designed as an elevator apparatus of a coun-
terweight back fall type with a structure in which the coun-
terweight 3 is raised/lowered on a back face side of the
car 2.

[0012] A driving force generating unit 5 for generating
a driving force for raising/lowering the car 2 and the coun-
terweight 3 is provided in a lower portion within the hoist-
way 1. The driving force generating unit 5 is arranged
outside regions of the car 2 and the counterweight 3,
respectively, on the vertical projection plane of the hoist-
way 1. In this example, the driving force generating unit
5 is arranged between an inner wall surface of the hoist-
way 1 and the car 2 on the vertical projection plane of
the hoistway 1 (Fig. 2). The driving force generating unit
5 has a first hoisting machine (first drive device) 6, and
a second hoisting machine (second drive device) 7 ar-
ranged above the first hoisting machine 6.

[0013] The first hoisting machine 6 has a first drive
device body 9 including a horizontally extending first ro-
tational shaft 8, and a first drive sheave 10 provided on
the first rotational shaft 8 to be rotatable about the first
rotational shaft 8. The first drive sheave 10 is rotated
integrally with the first rotational shaft 8 owing to a driving
force of the first drive device body 9. The first hoisting
machine 6 is a flat, thin-type hoisting machine having a
radial dimension that is larger than an axial dimension.
[0014] The second hoisting machine 7 has a second
drive device body 12 including a horizontally extending
second rotational shaft 11, and a second drive sheave
13 provided on the second rotational shaft 11 to be ro-
tatable about the second rotational shaft 11. The second
drive sheave 13 is rotated integrally with the second ro-
tational shaft 11 owing to a driving force of the second
drive device body 12. The second hoisting machine 7 is
a flat, thin-type hoisting machine having a radial dimen-
sion that is larger than an axial dimension.

[0015] The first hoisting machine 6 and the second
hoisting machine 7 are arranged within the hoistway 1
such that the first rotational shaft 8 and the second rota-
tional shaft 11 extend parallel to each other. The first
hoisting machine 6 and the second hoisting machine 7
are arranged offset from each other in an axial direction
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of the first and the second rotational shafts 8, 11. Further,
apart of the first hoisting machine 6 overlaps with a region
of the second hoisting machine 7 on the vertical projec-
tion plane of the hoistway 1. Still further, the first drive
sheave 10 is arranged outside the region of the second
hoisting machine 7 on the vertical projection plane of the
hoistway 1. That is, the first hoisting machine 6 is ar-
ranged offset from the second hoisting machine 7 on the
vertical projection plane of the hoistway 1 such that the
first drive sheave 10 is located outside the region of the
second hoisting machine 7.

[0016] A plurality of first main ropes 14 are looped
around the first drive sheave 10. A plurality of second
main ropes 15 are looped around the second drive
sheave 13. A main rope body 16 has the first main ropes
14 and the second main ropes 15. The car 2 and the
counterweight 3 are suspended within the hoistway 1 by
means of the main rope body 16.

[0017] A car-side return pulley 17 and a pair of coun-
terweight-side return pulleys 18 around which the main
rope body 16 is looped, respectively, are provided in an
upper portion within the hoistway 1. The car-side return
pulley 17 and the counterweight-side return pulleys 18
are arranged above the driving force generating unit 5.
A car-side rope fastening device 19 to which one end of
the main rope body 16 is connected and a counterweight-
side rope fastening device 20 to which the other end of
the main rope body 16 is connected are provided in the
upper portion within the hoistway 1.

[0018] A pair of car suspending pulleys 21 around
which the main rope body 16 is looped are provided on
a lower portion of the car 2. A counterweight suspending
pulley 22 around which the main rope body 16 is looped
is provided on an upper portion of the counterweight 3.
[0019] Each of the first main ropes 14 is connected at
one end thereof to the car-side rope fastening device 19,
and at the other end of the first main ropes 14 to the
counterweight-side rope fastening device 20. Each of the
first main ropes 14, which extends from the car-side rope
fastening device 19 to the counterweight-side rope fas-
tening device 20, is sequentially looped around the re-
spective car suspending pulleys 21, the car-side return
pulley 17, the first drive sheave 10, the respective coun-
terweight-side return pulleys 18, and the counterweight
suspending pulley 22. That is, the first main ropes 14 are
stretched within the hoistway 1 while bypassing the sec-
ond drive sheave 13. Since the second hoisting machine
7 is arranged offset from the first hoisting machine 6, the
first main ropes 14 looped around the first drive sheave
10 are prevented from interfering with the second hoisting
machine 7.

[0020] Each of the second main ropes 15 is connected
at one end thereof to the car-side rope fastening device
19, and at the other end of the second main ropes 15 to
the counterweight-side rope fastening device 20. Each
of the second main ropes 15, which extends from the
car-side rope fastening device 19 to the counterweight-
side rope fastening device 20, is sequentially looped
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around the respective car suspending pulleys 21, the car-
side return pulley 17, the second drive sheave 13, the
respective counterweight-side return pulleys 18, and the
counterweight suspending pulley 22. That is, the respec-
tive second main ropes 15 are stretched within the hoist-
way 1 while bypassing the first drive sheave 10.

[0021] That is, the car 2 and the counterweight 3 are
suspended within the hoistway 1 by means of the first
main ropes 14 and the second main ropes 15, which are
looped around the respective sheaves according to a 2:
1 roping method.

[0022] A control device (not shown) for controlling op-
eration of an elevator is electrically connected to the driv-
ing force generating unit 5. The first hoisting machine 6
and the second hoisting machine 7 are controlled by the
control device such that the first drive sheave 10 and the
second drive sheave 13 rotate in synchronization with
each other.

[0023] Next, an operation will be described. The first
drive sheave 10 and the second drive sheave 13 are
rotated in synchronization with each other owing to the
control of the first hoisting machine 6 and the second
hoisting machine 7 by the control device. Thus, the, re-
spectively, first main ropes 14, respectively, and the sec-
ond main ropes 15, respectively, are moved, so the car
2 and the counterweight 3 are raised/lowered within the
hoistway 1.

[0024] In the elevator apparatus constructed as de-
scribed above, the main rope body 16 for suspending the
car 2 and the counterweight 3 has the first main ropes
14 looped around the first drive sheave 10 of the first
hoisting machine 6 while bypassing the second drive
sheave 13 of the second hoisting machine 7, and the
second main ropes 15 looped around the second drive
sheave 13 while bypassing the first drive sheave 10. The
part of the first hoisting machine 6 overlaps with the re-
gion of the second hoisting machine 7 on the vertical
projection plane of the hoistway 1, and the first drive
sheave 10 is arranged outside the region of the second
hoisting machine 7. Therefore, parts of spaces, respec-
tively, for installing the first hoisting machine 6 and the
second hoisting machine 7 are partially shared in a hor-
izontal direction, so the horizontal cross-sectional area
of the hoistway 1 can be reduced. Accordingly, the hoist-
way 1 can be reduced in size. The second hoisting ma-
chine 7 does not intersect a vertical space of the first
drive sheave 10, so the first main ropes 14 can be pre-
vented from interfering with the second hoisting machine
7. Thus, the number of sheaves for turning the first main
ropes 14 can also be prevented from increasing. Further,
the first main ropes 14 and the second main ropes 15
are looped around the first drive sheave 10 and the sec-
ond drive sheave 13 according to a normal single-lap
roping method (which is not the full-wrap roping method),
so the life of each of the first main ropes 14 and the second
main ropes 15 can also be prolonged.

[0025] Although the driving force generating unit 5 is
provided in the lower portion within the hoistway 1 in the
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foregoing example, it is also appropriate that the driving
force generating unit 5 be provided in the upper portion
within the hoistway 1. In this case, the first hoisting ma-
chine 6 is arranged above the second hoisting machine
7 and offset from the second hoisting machine 7 such
that the first drive sheave 10 is arranged outside the re-
gion of the second hoisting machine 7 on the vertical
projection plane of the hoistway 1.

Embodiment 2

[0026] Fig. 4 is a schematic diagram showing an ele-
vator apparatus according to Embodiment 2 of the
present invention. Fig. 5 is a plan view showing the ele-
vator apparatus of Fig. 4. Fig. 6 is a lateral view showing
an essential part of the elevator apparatus of Fig. 4. Re-
ferring to the figures, the car 2 and the counterweight 3
are arranged side by side within the hoistway 1 in a width
direction (direction of a frontage of the car doorway 4) of
the hoistway 1 on the vertical projection plane of the hoist-
way 1. That is, the elevator apparatus according to Em-
bodiment 2 of the present invention is designed as an
elevator apparatus of a counterweight lateral fall type with
a structure in which the counterweight 3 is raised/lowered
on a lateral face side of the car 2.

[0027] The driving force generating unit 5 is arranged
outside the regions of the car 2 and the counterweight 3
on the vertical projection plane of the hoistway 1. In this
example, the driving force generating unit 5 is arranged
between the region of the car 2 and the region of the
counterweight 3 on the vertical projection plane of the
hoistway 1. The driving force generating unit 5 has the
second hoisting machine 7, and aflat, thin-type first hoist-
ing machine 31, which is arranged below the second
hoisting machine 7 and has a radial dimension that is
larger than an axial dimension.

[0028] The first hoisting machine 31 has a first drive
device body 33 including a horizontally extending first
rotational shaft 32, and a first drive sheave 34 provided
on the first rotational shaft 32 to be rotatable about the
firstrotational shaft 32. Thefirstdrive sheave 34 is rotated
integrally with the first rotational shaft 32 owing to a driv-
ing force of the first drive device body 33.

[0029] The first hoisting machine 31 is arranged within
the hoistway 1 such that the first rotational shaft 32 ex-
tends parallel to the second rotational shaft 11. The sec-
ond hoisting machine 7 is arranged within a region of the
first hoisting machine 31 on the vertical projection plane
of the hoistway 1.

[0030] The first drive sheave 34 has a larger outer di-
ameter than the second drive sheave 13. A part of the
first drive sheave 34 overlaps with a region of the second
drive sheave 13 on the vertical projection plane of the
hoistway 1. In addition, the second drive sheave 13 is
arranged between radial ends of the first drive sheave
34 on the vertical projection plane of the hoistway 1. In
this example, the second drive sheave 13 is arranged
within a region of the first drive sheave 34 on the vertical
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projection plane of the hoistway 1.

[0031] The first main ropes 14 are looped around the
first drive sheave 34 while bypassing the second drive
sheave 13. Since the second drive sheave 13 is arranged
between the radial ends of the first drive sheave 34 on
the vertical projection plane of the hoistway 1, the first
main ropes 14 looped around the first drive sheave 34
are prevented from interfering with the second drive
sheave 13.

[0032] The control device controls the first hoisting ma-
chine 31 and the second hoisting machine 7 such that
each of the first main ropes 14 and each of the second
main ropes 15 move in synchronization with each other.
Embodiment 2 of the present invention is identical to Em-
bodiment 1 of the present invention in other construction-
al details.

[0033] In the elevator apparatus constructed as de-
scribed above, the first drive sheave 34 is larger in outer
diameter than the second drive sheave 13, the part of
the first drive sheave 34 overlaps with the region of the
second drive sheave 13 on the vertical projection plane
of the hoistway 1, and the second drive sheave 13 is
arranged between the radial ends of the first drive sheave
34 on the vertical projection plane of the hoistway 1.
Therefore, the first hoisting machine 31 and the second
hoisting machine 7 can be prevented from interfering with
the main rope body 16 without increasing the number of
sheaves for turning the main rope body 16. Parts of the
regions of the first drive sheave 34 and the second drive
sheave 13, respectively, are partially shared in the hori-
zontal direction on the vertical projection plane of the
hoistway 1, so the horizontal cross-sectional area of the
hoistway 1 can further be reduced. Accordingly, the hoist-
way 1 can further be reduced in size.

[0034] The second hoisting machine 7 is arranged
within the region of the first hoisting machine 31 on the
vertical projection plane of the hoistway 1, so the area of
a common portion of the first hoisting machine 31 and
the second hoisting machine 7 in the horizontal direction
can further be increased. Thus, the horizontal cross-sec-
tional area of the hoistway 1 can further be reduced, and
the hoistway 1 can further be reduced in size.

[0035] Although the driving force generating unit 5 is
provided in the lower portion within the hoistway 1 in the
foregoing example, it is also appropriate that the driving
force generating unit 5 be provided in the upper portion
within the hoistway 1. In this case, the first hoisting ma-
chine 31 is arranged above the second hoisting machine
7.

[0036] Although the car 2 and the counterweight 3 are
suspended according to the 2:1 roping method in the
foregoing embodiments, respectively, of the present in-
vention, itis also appropriate that the car 2 and the coun-
terweight 3 be suspended according to a 1:1 roping meth-
od. In this case, the main rope body 16 is directly con-
nected at one end of the main rope body 16 and the other
end of the main rope body 16 to the car 2 and the coun-
terweight 3, respectively.
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Claims

1. An elevator apparatus, characterized by compris-
ing:

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

adriving force generating unit having a thin-type
first drive device, which includes a first drive
sheave rotatable about a horizontally extending
firstrotational shaft, and a thin-type second drive
device, which includes a second drive sheave
rotatable about a second rotational shaft extend-
ing parallel to the first rotational shaft, and ar-
ranged outside both regions of the car and the
counterweight on a vertical projection plane of
the hoistway, for generating a driving force for
raising/lowering the car and the counterweight
within the hoistway; and

amain rope body having a first main rope, which
is looped around the first drive sheave while by-
passing the second drive sheave, and a second
main rope, which is looped around the second
drive sheave while bypassing the first drive
sheave, for suspending the car and the counter-
weight, characterized in that

a part of the first drive device overlaps with a
region of the second drive device on the vertical
projection plane of the hoistway, while the first
drive sheave is arranged outside the region of
the second drive device on the vertical projection
plane of the hoistway.

2. An elevator apparatus, characterized by compris-
ing:

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

adriving force generating unit having a thin-type
first drive device, which includes a first drive
sheave rotatable about a horizontally extending
firstrotational shaft, and a thin-type second drive
device, which includes a second drive sheave
rotatable about a second rotational shaft extend-
ing parallel to the first rotational shaft, and ar-
ranged outside both regions of the car and the
counterweight on a vertical projection plane of
the hoistway, for generating a driving force for
raising/lowering the car and the counterweight
within the hoistway; and

amain rope body having a first main rope, which
is looped around the first drive sheave while by-
passing the second drive sheave, and a second
main rope, which is looped around the second
drive sheave while bypassing the first drive
sheave, for suspending the car and the counter-
weight, characterized in that:

the first drive sheave has an outer diameter larg-
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er than an outer diameter of the second drive
sheave; and

a part of the first drive sheave overlaps with a
region of the second drive sheave on the vertical
projection plane of the hoistway, while the sec-
ond drive sheave is arranged between radial
ends of the first drive sheave on the vertical pro-
jection plane of the hoistway.

The elevator apparatus according to Claim 2, char-
acterized in that the second drive device is ar-
ranged within a region of the first drive device on the
vertical projection plane of the hoistway.
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FIG. 2
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FIG. 4
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