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(54) ELEVATOR APPARATUS

(57)  In an elevator apparatus, a car and a counter-
weight are raised/lowered within a hoistway by drive forc-
es of a first driving unit and a second driving unit. The
first driving unit and the second driving unit are respec-
tively arranged at an upper portion of the hoistway so
that rotation shafts of a first drive sheave and a second
drive sheave are vertical to a horizontal plane. The car
and the counterweight are suspended by a main rope
body including a first main rope wrapped around the first
drive sheave and a second main rope wrapped around

the second drive sheave. The first main rope includes a
firstend and a second end connected to the upper portion
of the hoistway, and the second main rope includes a
third end and a fourth end connected to the upper portion
of the hoistway. A first car sash pulley and a second car
sash supply, around which the first main rope and the
second main rope are wrapped, respectively, are mount-
ed to the car. A first counterweight sash pulley and a
second counterweight sash pulley, around which the first
main rope and the second main rope are wrapped, re-
spectively, are mounted to the counterweight.
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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a structure in which a driving unit for rais-
ing/lowering a car and a counterweight is disposed in an
upper portion of a hoistway.

Background Art

[0002] Conventionally, in order to shorten height di-
mension of a hoistway, there has been proposed an el-
evator apparatus having a structure in which a hoisting
machine is disposed horizontally in an upper portion of
the hoistway. A rotary shaft of a drive sheave of the hoist-
ing machine is perpendicularto a horizontal plane. Amain
rope is horizontally wrapped around the drive sheave.
Two turning sheaves for turning the direction of the main
rope from a horizontal direction to a vertical direction are
provided in the upper portion of the hoistway. A car and
a counterweight are suspended within the hoistway by
means of the main rope which has been turned by the
turning sheaves (see Patent Document 1).

[0003] Patent Document 1: JP 2000-255933 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] In the conventional elevator apparatus con-
structed as described above, however, the car and the
counterweight are raised/lowered by the single hoisting
machine, so the hoisting machine is increased in size as
the elevator apparatus is increased in capacity. As a re-
sult, the entire elevator apparatus cannot be reduced in
size.

[0005] The presentinvention has been made to solve
the problem discussed above, and itis therefore an object
of the invention to obtain an elevator apparatus allowing
an overall size reduction.

Means for solving the Problem

[0006] An elevator apparatus of the present invention
includes: a first driving unit including a first drive sheave
and disposed in an upper portion of a hoistway so that a
rotary shaft of the first drive sheave is perpendicular to
a horizontal plane; a second driving unit including a sec-
ond drive sheave and disposed in the upper portion of
the hoistway so that a rotary shaft of the second drive
sheave is perpendicular to the horizontal plane; a car for
being raised/lowered within the hoistway by driving forc-
es of the first driving unit and the second driving unit; a
counterweight for being raised/lowered within the hoist-
way by driving forces of the first driving unit and the sec-
ond driving unit; a main rope body, for suspending the
car and the counterweight within the hoistway, including:
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a first main rope wrapped around the first drive sheave
and including a first end and a second end that are con-
nected to the upper portion of the hoistway; and a second
main rope wrapped around the second drive sheave and
including a third end and a fourth end that are connected
to the upper portion of the hoistway; a first car sash pulley
mounted to the car and having wrapped therearound a
portion of the first main rope between the first drive
sheave and the first end; a second car sash pulley mount-
ed to the car and having wrapped therearound a portion
of the second main rope between the second drive
sheave and the third end; a first counterweight sash pul-
ley mounted to the counterweight and having wrapped
therearound a portion of the first main rope between the
first drive sheave and the second end; and a second
counterweight sash pulley mounted to the counterweight
and having wrapped therearound a portion of the second
main rope between the second drive sheave and the
fourth end.

Brief Description of the Drawings
[0007]

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

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

Fig. 5 is a plan view showing an elevator apparatus
according to Embodiment 3 of the present invention.
Fig. 6 is a front view showing the elevator apparatus
of Fig. 5.

Fig. 7 is a plan view showing an elevator apparatus
according to Embodiment 4 of the present invention.
Fig. 8 is a front view showing the elevator apparatus
of Fig. 7.

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 plan view showing an elevator appa-
ratus according to Embodiment 1 of the present inven-
tion. Fig. 2 is a front view showing the elevator apparatus
of Fig. 1. Referring to Figs. 1 and 2, a pair of car guide
rails (not shown) and a pair of counterweight guide rails
(not shown) are installed within a hoistway 1. A car 2 is
guided by the respective car guide rails to be raised/low-
ered within the hoistway 1, and a counterweight 3 is guid-
ed by the respective counterweight guide rails to be
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raised/lowered within the hoistway 1. In this example, a
line connecting the respective car guide rails and a line
connecting the respective counterweight guide rails are
parallel to a line extending along a width direction of the
hoistway 1 on a vertical projection plane thereof.
[0010] The car 2 has a first lateral face portion 2a, a
second lateral face portion 2b, a front face portion 2c,
and a back face portion 2d. The first lateral face portion
2a and the second lateral face portion 2b are opposed
to each other between the respective car guide rails. The
front face portion 2c is provided with a car doorway 4.
The back face portion 2d is opposed to the front face
portion 2c. The front face portion 2c is provided with a
pair of car doors 5 for opening/closing the car doorway
4. In this example, a dimension of the car 2 in a width
direction thereof (i.e., dimension between an outer face
of the first lateral face portion 2a and an outer face of the
second lateral face portion 2b) is larger than a dimension
of the car 2 in a depth direction thereof (i.e., dimension
between an outer face of the front face portion 2c and an
outer face of the back face portion 2d).

[0011] The counterweight 3 is opposed to the back
face portion 2d on the vertical projection plane of the
hoistway 1. In other words, when the hoistway 1 is ver-
tically projected, the counterweight 3 is disposed behind
a region of the car 2 as to the depth direction of thereof.
[0012] A first driving unit (hoisting machine) 12 and a
second driving unit (hoisting machine) 13 for raising/low-
ering the car 2 and the counterweight 3 are disposed in
the upper portion within the hoistway 1. The first driving
unit 12 and the second driving unit 13 are disposed apart
from each other in the width direction of the hoistway 1.
The first driving unit 12 and the second driving unit 13
are disposed within the region of the car 2 on the vertical
projection plane of the hoistway 1. Furthermore, the first
driving unit 12 and the second driving unit 13 are dis-
posed substantially at the same height.

[0013] The first driving unit 12 has a first driving unit
body 14 including a motor and a brake, and a first drive
sheave 15 rotated by the first driving unit body 14. The
second driving unit 13 has a second driving unit body 16
including a motor and a brake, and a second drive sheave
17 rotated by the second driving unit body 16. The first
driving unit 12 and the second driving unit 13 are de-
signed as low-profile hoisting machines having an axial
dimension that is smaller than a radial dimension of the
first driving unit body 14 and the second driving unit body
16 or a radial dimension of the first drive sheave 15 and
the second drive sheave 17.

[0014] The first driving unit 12 and the second driving
unit 13 are disposed horizontally (or substantially hori-
zontally) so that rotary shafts of the first drive sheave 15
and the second drive sheave 17 extend perpendicularly
to a horizontal plane (including a substantially horizontal
plane), respectively. The first driving unit 12 and the sec-
ond driving unit 13 are disposed such that the first drive
sheave 15 and the second drive sheave 17 are located
above thefirstdriving unit body 14 and the second driving
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unit body 16, respectively.

[0015] A main rope body 18 for suspending the car 2
and the counterweight 3 within the hoistway 1 is wrapped
around the first drive sheave 15 and the second drive
sheave 17. The main rope body 18 has a plurality of first
main ropes 19 (only one of them is shown in the drawings)
wrapped around the first drive sheave 15 substantially
horizontally, and a plurality of second main ropes 20 (only
one of them is shown in the drawings) wrapped around
the second drive sheave 17 substantially horizontally.
[0016] A pair of first car sash pulleys 25 and 26 and a
pair of second car sash pulleys 27 and 28 are provided
on a lower portion of the car 2. The first main ropes 19
are wrapped around the first car sash pulleys 25 and 26,
and the second main ropes 20 are wrapped around the
second car sash pulleys 27 and 28. The first car sash
pulley 25 and the second car sash pulley 27 are provided
on thefirstlateral face portion 2a side on the lower portion
ofthe car 2, and thefirst car sash pulley 26 and the second
car sash pulley 28 are provided on the second lateral
face portion 2b side on the lower portion of the car 2.
[0017] A first counterweight sash pulley 29 and a sec-
ond counterweight sash pulley 30 are provided on an
upper portion of the counterweight 3. The first main ropes
19 are wrapped around the first counterweight sash pul-
ley 29, and the second main ropes 20 are wrapped
around the second counterweight sash pulley 30. The
first counterweight sash pulley 29 and the second coun-
terweight sash pulley 30 are provided side by side in a
width direction of the counterweight 3.

[0018] A first car side cleat portion 21, a second car
side cleat portion 22, a first counterweight side cleat por-
tion 23, and a second counterweight side cleat portion
24 are provided in the upper portion of the hoistway 1.
The first car side cleat portion 21 is disposed above the
first car sash pulley 26, and the second car side cleat
portion 22 is disposed above the second car sash pulley
27. The first counterweight side cleat portion 23 is dis-
posed above the first counterweight sash pulley 29, and
the second counterweight side cleat portion 24 is dis-
posed above the second counterweight sash pulley 30.
[0019] Each of the first main ropes 19 has a first end
19a connected to the first car side cleat portion 21, and
a second end 19b connected to the first counterweight
side cleat portion 23. Each of the second main ropes 20
has a third end 20a connected to the second car side
cleat portion 22, and a fourth end 20b connected to the
second counterweight side cleat portion 24.

[0020] That is, those portions of the first main ropes
19 which are located between the first drive sheave 15
and the first end 19a are wrapped around the first car
sash pulleys 25 and 26, and those portions of the second
main ropes 20 which are located between the second
drive sheave 17 and the third end 20a are wrapped
around the second car sash pulleys 27 and 28. Those
portions of the first main ropes 19 which are located be-
tween the first drive sheave 15 and the second end 19b
are wrapped around the first counterweight sash pulley
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29, and those portions of the second main ropes 20 which
are located between the second drive sheave 17 and the
fourth end 20b are wrapped around the second counter-
weight sash pulley 30.

[0021] A first car side return pulley 31 for guiding the
first main ropes 19 to the first car sash pulley 25, a first
counterweight side return pulley 32 for guiding the first
main ropes 19 to the first counterweight sash pulley 29,
a second car side return pulley 33 for guiding the second
main ropes 20 to the second car sash pulley 28, and a
second counterweight side return pulley 34 for guiding
the second main ropes 20 to the second counterweight
sash pulley 30 are disposed in the upper portion of the
hoistway 1. Respective rotary shafts of the first car side
return pulley 31, the first counterweight side return pulley
32, the second car side return pulley 33, and the second
counterweight side return pulley 34 are disposed hori-
zontally (or substantially horizontally).

[0022] The first car side return pulley 31 is disposed
above the first car sash pulley 25, and the second car
side return pulley 33 is disposed above the second car
sash pulley 28. The first counterweight return pulley 32
is disposed above the first counterweight sash pulley 29,
and the second counterweight return pulley 34 is dis-
posed above the second counterweight sash pulley 30.
[0023] The first main ropes 19 and the second main
ropes 20, which extend from the first drive sheave 15
substantially horizontally, are turned to extend substan-
tially vertically by means of the return pulleys 31 to 34.
Thus, the return pulleys 31 to 34 are disposed substan-
tially at the same height as the first driving unit 12 and
the second driving unit 13.

[0024] A first turning sheave 35 and a second turning
sheave 36 are disposed in the upper portion of the hoist-
way 1. Those portions of the first main ropes 19 which
are located between the first drive sheave 15 and the
first car side return pulley 31 are wrapped around the first
turning sheave 35, and those portions of the second main
ropes 20 which are located between the second drive
sheave 17 and the second car side return pulley 33 are
wrapped around the second turning sheave 36. The first
turning sheave 35 and the second turning sheave 36 are
disposed within the region of the car 2 on the vertical
projection plane of the hoistway 1. Respective rotary
shafts of the first turning sheave 35 and the second turn-
ing sheave 36 are disposed perpendicularly to the hori-
zontal plane (including the substantially horizontal
plane). Furthermore, the first turning sheave 35 and the
second turning sheave 36 are disposed substantially at
the same height as the first drive sheave 15 and the sec-
ond drive sheave 17, respectively.

[0025] Thecar2andthe counterweight 3 are suspend-
ed within the hoistway 1 according to a 2:1 roping method
by means of the first main ropes 19 and the second main
ropes 20. That is, each of the first main ropes 19, which
extends from the first end 19a to the second end 19b, is
sequentially wrapped around the first car sash pulleys
26 and 25, the first car side return pulley 31, the first
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turning sheave 35, the firstdrive sheave 15, the first coun-
terweight side return pulley 32, and the first counter-
weight sash pulley 29. Each of the second main ropes
20, which extends from the third end 20a to the fourth
end 20b, is sequentially wrapped around the second car
sash pulleys 27 and 28, the second car side return pulley
33, the second turning sheave 36, the second drive
sheave 17, the second counterweight side return pulley
34, and the second counterweight sash pulley 30.
[0026] The first driving unit 12 and the second driving
unit 13 are disposed symmetrically to each other, and
thefirstturning sheave 35 and the second turning sheave
36 are disposed symmetrically to each other, with respect
to a centerline of the car 2 extending along the depth
direction of the hoistway 1 on the vertical projection plane
of the hoistway 1 . A control device (not shown) for con-
trolling the first driving unit 12 and the second driving unit
13 is provided within the hoistway 1.

[0027] Next, an operation will be described. The first
driving unit 12 and the second driving unit 13 are driven
in synchronization with each other by a signal from the
control device. Thus, the first drive sheave 15 and the
second drive sheave 17 are rotated in synchronization
with each other, so the car 2 and the counterweight 3 are
raised/lowered.

[0028] In the elevator apparatus constructed as de-
scribed above, the car 2 and the counterweight 3 are
raised/lowered within the hoistway 1 by driving forces of
the first driving unit 12 and the second driving unit 13.
The car 2 and the counterweight 3 are suspended within
the hoistway 1 according to the 2:1 roping method by
means of the first main ropes 19 and the second main
ropes 20. Therefore, the loads applied to the first driving
unit 12 and the second driving unit 13 can be lightened,
and the first driving unit 12 and the second driving unit
13 can be reduced in size. Thus, the length of the hoist-
way 1 in the height direction thereof can be shortened,
and the horizontal cross-sectional area of the hoistway
1 can be reduced. Accordingly, the entire elevator appa-
ratus can be reduced in size. The degree of enlargement
of the elevator apparatus resulting from an increase in
the capacity thereof can also be reduced.

[0029] The return pulleys 31 to 34 for guiding the first
main ropes 19 and the second main ropes 20 to the sash
pulleys 25 to 30 respectively are provided in the upper
portion of the hoistway

1. Therefore, the first main ropes 19 and the second
main ropes 20, which extend substantially horizon-
tally, can be turned to extend substantially vertically,
so the first main ropes 19 and the second main ropes
20 can be guided from the first drive sheave 15 and
the second drive sheave 17 to the return pulleys 31
to 34 respectively without interfering with the car 2
or the counterweight 3.

[0030] Thefirstturning sheave 35, around which those
portions of the first main ropes 19 which are located be-
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tween the first drive sheave 15 and the first car side return
pulley 31 are wound, is disposed in the upper portion of
the hoistway 1. Therefore, winding angles of the first main
ropes 19 with respect to the first drive sheave 15 and the
first turning sheave 35 can be ensured, so an increase
in traction ability can be achieved. Thus, a driving force
of the first driving unit 12 can be transmitted to the first
main ropes 19 more reliably, so the car 2 and the coun-
terweight 3 can be raised/lowered more reliably.

[0031] The second turning sheave 36, around which
those portions of the second main ropes 20 which are
located between the second drive sheave 17 and the
second car side return pulley 33 are wound, is disposed
in the upper portion within the hoistway 1. Therefore,
winding angles of the second main ropes 20 with respect
to the second drive sheave 17 and the second turning
sheave 36 can be ensured, so an increase in traction
ability can be achieved. Thus, a driving force of the sec-
ond driving unit 13 can be transmitted to the second main
ropes 20 more reliably, so the car 2 and the counterweight
3 can be raised/lowered more reliably.

[0032] The first driving unit 12 and the second driving
unit 13 are disposed within the region of the car 2 on the
vertical projection plane of the hoistway 1. Therefore, the
horizontal cross-sectional area of the hoistway 1 can fur-
ther be reduced, so the entire elevator apparatus can
further be reduced in size.

[0033] Although those portions of the first main ropes
19 which are located between the first drive sheave 15
and the first car side return pulley 31 are wrapped around
the first turning sheave 35 in the foregoing example,
those portions of the first main ropes 19 which are located
between the first drive sheave 15 and the first counter-
weight side return pulley 32 may be wrapped around the
first turning sheave 35. In this manner as well, winding
angles of the first main ropes 19 with respect to the first
drive sheave 15 and the first turning sheave 35 can be
ensured, so an increase in traction ability can be
achieved.

[0034] Although those portions of the secondmain
ropes 20 which are located between the second drive
sheave 17 and the second car side return pulley 33 are
wrapped around the second turning sheave 36 in the
foregoing example, those portions of the second main
ropes 20 which are located between the second drive
sheave 17 and the second counterweight side return pul-
ley 34 may be wrapped around the second turning
sheave 36. In this manner as well, winding angles of the
second main ropes 20 with respect to the second drive
sheave 17 and the second turning sheave 36 can be
ensured, so an increase in traction ability can be
achieved.

Embodiment 2
[0035] Fig. 3is a plan view showing an elevator appa-

ratus according to Embodiment 2 of the present inven-
tion. Fig. 4 is a front view showing the elevator apparatus
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of Fig. 3. Referring to Figs. 3 and 4, the dimension of the
car 2 in the width direction thereof is smaller than the
dimension of the car 2 in the depth direction thereof. The
first driving unit 12 and the second driving unit 13 are
disposed apart from each other in the depth direction of
the hoistway 1. Furthermore, those portions of the first
main ropes 19 which are located between the first drive
sheave 15 and the first counterweight side return pulley
32 are wrapped around the first turning sheave 35. Still
further, those portions of the second main ropes 20 which
are located between the second drive sheave 17 and the
second counterweight side return pulley 34 are wrapped
around the second turning sheave 36. Embodiment 2 of
the present invention is identical to Embodiment 1 of the
present invention in other constructional details.

[0036] As described above, even in the elevator appa-
ratus that is structured such that the dimension of the car
2 in the depth direction thereof is larger than the dimen-
sion of the car 2 in the width direction thereof and that
the counterweight 3 is disposed behind the region of the
car 2, the first driving unit 12 and the second driving unit
13 can be disposed within the region of the car 2 on the
vertical projection plane of the hoistway 1. As a result,
the horizontal cross-sectional area of the hoistway 1 can
be reduced.

[0037] Although those portions of the first main ropes
19 which are located between the first drive sheave 15
and the first counterweight side return pulley 32 are
wrapped around the first turning sheave 35 in the fore-
going example, those portions of the first main ropes 19
which are located between the first drive sheave 15 and
the first car side return pulley 31 may be wrapped around
the first turning sheave 35.

[0038] Although those portions of the second main
ropes 20 which are located between the second drive
sheave 17 and the second counterweight side return pul-
ley 34 are wrapped around the second turning sheave
36 in the foregoing example, those portions of the second
main ropes 20 which are located between the second
drive sheave 17 and the second car side return pulley 33
may be wrapped around the second turning sheave 36.

Embodiment 3

[0039] Fig. 5is a plan view showing an elevator appa-
ratus according to Embodiment 3 of the present inven-
tion. Fig. 6 is a front view showing the elevator apparatus
of Fig. 5. Referring to Figs. 5 and 6, the dimension of the
car 2 in the width direction thereof is larger than the di-
mension of the car 2 in the depth direction thereof. The
counterweight 3 is opposed to the second lateral face
portion 2b on the vertical projection plane of the hoistway
1. In other words, the counterweight 3 is disposed beside
the region of the car 2 with respect to the width direction
of the car 2 when the hoistway 1 is vertically projected.
Furthermore, the first driving unit 12 and the second driv-
ing unit 13 are disposed offset from each other in the
width direction of the hoistway 1 and the depth direction
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thereof.

[0040] The second car side cleatportion 22 is disposed
above the second car sash pulley 28. The third end 20a
of each of the secondmain ropes 20 is connected to the
second car side cleat portion 22. The second car side
return pulley 33 is disposed above the second car sash
pulley 27. Each of the second main ropes 20, which ex-
tends from the third end 20a to the fourth end 20b, is
sequentially wrapped around the second car sash pulley
28, the second car sash pulley 27, the second car side
return pulley 33, the second turning sheave 36, the sec-
ond drive sheave 17, the second counterweight side re-
turn pulley 34, and the second counterweight sash pulley
30. Embodiment 3 of the present invention is identical to
Embodiment 1 of the present invention in other construc-
tional details.

[0041] Asdescribed above, even in the elevator appa-
ratus that is structured such that the dimension of the car
2 in the width direction thereof is larger than the dimen-
sion of the car 2 in the depth direction thereof and that
the counterweight 3 is disposed beside the region of the
car 2 in the width direction thereof, the first driving unit
12 and the second driving unit 13 can be disposed within
the region of the car 2 on the vertical projection plane of
the hoistway 1. As a result, the horizontal cross-sectional
area of the hoistway 1 can be reduced.

Embodiment 4

[0042] Fig. 7 is a plan view showing an elevator appa-
ratus according to Embodiment 4 of the present inven-
tion. Fig. 8 is a front view showing the elevator apparatus
of Fig. 7. Referring to Figs. 7 and 8, the dimension of the
car 2 in the width direction thereof is smaller than the
dimension of the car 2 in the depth direction thereof. The
first driving unit 12 and the second driving unit 13 are
disposed apart from each other in the depth direction of
the hoistway 1. Embodiment 4 of the present invention
is identical to Embodiment 3 of the present invention in
other constructional details.

[0043] Asdescribed above, even in the elevator appa-
ratus that is structured such that the dimension of the car
2 in the depth direction thereof is larger than the dimen-
sion of the car 2 in the width direction thereof and that
the counterweight 3 is disposed beside the region of the
car 2 in the width direction thereof, the first driving unit
12 and the second driving unit 13 can be disposed within
the region of the car 2 on the vertical projection plane of
the hoistway 1. As a result, the horizontal cross-sectional
area of the hoistway 1 can be reduced.

[0044] Although those portions of the first main ropes
19 which are located between the first drive sheave 15
and the first car side return pulley 31 are wrapped around
the first turning sheave 35 in the foregoing Embodiments
3 and 4 of the present invention, those portions of the
first main ropes 19 which are located between the first
drive sheave 15 and the first counterweight side return
pulley 32 may be wrapped around the first turning sheave
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35.

[0045] Although those portions of the second main
ropes 20 which are located between the second drive
sheave 17 and the second car side return pulley 33 are
wrapped around the second turning sheave 36 in the
foregoing Embodiments 3 and 4 of the present invention,
those portions of the second main ropes 20 which are
located between the second drive sheave 17 and the
second counterweight side return pulley 34 may be
wrapped around the second turning sheave 36.

[0046] In the foregoing respective embodiments of the
present invention, the first turning sheave 35 may be dis-
pensed with as long as the winding angle of the first main
ropes 19 with respect to the first drive sheave 15 can be
ensured. In addition, the second turning sheave 36 may
be dispensed with as long as the winding angle of the
second main ropes 20 with respect to the second drive
sheave 17 can be ensured.

[0047] Although the firstdriving unit 12 and the second
driving unit 13 are installed such that the first drive sheave
15 and the second drive sheave 17 are disposed above
the first driving unit body 14 and the second driving unit
body 16 respectively in the foregoing respective embod-
iments of the present invention, the first driving unit 12
and the second driving unit 13 may be installed such that
the first drive sheave 15 and the second drive sheave 17
are disposed below the first driving unit body 14 and the
second driving unit body 16, respectively.

[0048] Although the car 2 and the counterweight 3 are
raised/lowered within the hoistway 1 by the driving forces
of the two driving units 12 and 13 in the foregoing respec-
tive embodiments of the present invention, they may be
raised/lowered by driving forces of three or more driving
units. In this case, the car 2 and the counterweight 3 are
provided respectively with car sash pulleys and counter-
weight sash pulleys, which correspond to the respective
driving units, and the upper portion of the hoistway 1 is
provided respectively with car side return pulleys, coun-
terweight side return pulleys, and turning sheaves, which
correspond to the respective driving units. The car 2 and
the counterweight 3 are suspended within the hoistway
1 by means of a main rope body having main ropes that
are equal in number to the driving units.

Claims

1. Anelevator apparatus characterized in that the el-
evator apparatus comprises:

a first driving unit including a first drive sheave
and disposed in an upper portion of a hoistway
so that a rotary shaft of the first drive sheave is
perpendicular to a horizontal plane;

a second driving unit including a second drive
sheave and disposed in the upper portion of the
hoistway so that a rotary shaft of the second
drive sheave is perpendicular to the horizontal
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plane;

a car for being raised/lowered within the hoist-
way by driving forces of the first driving unit and
the second driving unit;

3. The elevator apparatus according to Claim 2, char-
acterized in that the elevator apparatus further
comprises:

a counterweight for being raised/lowered within afirst turning sheave disposed in the upper por-
the hoistway by driving forces of the first driving tion of the hoistway and having wrapped there-
unit and the second driving unit; around at least one of a portion of the first main
a main rope body, for suspending the car and rope between the first drive sheave and the first
the counterweight within the hoistway, including: car side return pulley, and a portion of the first
10 main rope between the first drive sheave and
a first main rope wrapped around the first the first counterweight sash pulley; and
drive sheave and including a first end and a second turning sheave disposed in the upper
a second end that are connected to the up- portion of the hoistway and having wrapped
per portion of the hoistway; and therearound at least one of a portion of the sec-
a second main rope wrapped around the 175 ond mainrope between the second drive sheave
second drive sheave and including a third and the second car side return pulley, and a por-
end and a fourth end that are connected to tion of the second main rope between the sec-
the upper portion of the hoistway; ond drive sheave and the second counterweight
sash pulley.
a first car sash pulley mounted to the car and 20
having wrapped therearound a portion of the first 4. The elevator apparatus according to any one of
main rope between the first drive sheave and Claims 1 to 3, characterized in that the first driving
the first end; unit and the second driving unit are disposed within
a second car sash pulley mounted to the car and a region of the car on a vertical projection plane of
having wrapped therearound a portion of the 25 the hoistway.
second main rope between the second drive
sheave and the third end;
a first counterweight sash pulley mounted to the
counterweight and having wrapped therearound
a portion of the first main rope between the first 30
drive sheave and the second end; and
a second counterweight sash pulleymounted to
the counterweight and having wrapped therea-
round a portion of the second main rope be-
tween the second drive sheave and the fourth 35
end.
2. The elevator apparatus according to Claim 1, char-
acterized in that the elevator apparatus further
comprises: 40

afirstcar sidereturn pulley disposedin the upper
portion of the hoistway, for guiding the first main
rope from the first drive sheave to the first car
sash pulley; 45
a first counterweight side return pulley disposed

in the upper portion of the hoistway, for guiding

the first main rope from the first drive sheave to

the first counterweight sash pulley;

a second car side return pulley disposed in the 50
upper portion of the hoistway, for guiding the
second main rope from the second drive sheave

to the second car sash pulley; and

a second counterweight side return pulley dis-
posed in the upper portion of the hoistway, for 55
guiding the second main rope from the second
drive sheave to the second counterweight sash

pulley.
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