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(54) ELEVATOR APPARATUS

(57) An elevator apparatus has a car and a counter-
weight suspended by first and second main ropes. The
first main rope has a first end portion connected to a first
rope connecting portion of the car and a second end por-
tion connected to the counterweight. The second main
rope has a third end portion connected to a second rope
connecting portion of the car and a fourth end portion
connected to the counterweight. Of the first and second
main ropes, only the first main rope is wrapped around
a drive sheave of a driving machine. In the upper portion
of a hoistway, there is provided a second main rope return
pulley around which only the second main rope of the
first and second main ropes is wrapped.
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Description

Technical Field

[0001] The present invention relates to a traction-type
elevator apparatus having such a structure that a car and
a counterweight are suspended in a hoistway by a main
rope.

Background Art

[0002] For example, JP 7-10434 A discloses a con-
ventional machine room less elevator apparatus having
such a structure that a car and a counterweight are sus-
pended in a hoistway by a 2:1 roping system. In such an
elevator apparatus, it is necessary to provide the car and
the counterweight with sash pulleys, resulting in a com-
plicated construction and high cost. Further, due to the
2:1 roping system, the RPM of a drive sheave is high,
which means there is a fear of an increase in the vibration
and noise.
[0003] Further, JP 11-310372 A discloses a conven-
tional machine room less elevator apparatus constructed
such that a car and a counterweight are suspended in a
hoistway by a 1:1 roping system by two lines of rope. As
compared with adopting the 2 : 1 roping system, such an
elevator apparatus allows a reduction of the RPM of the
drive sheave by half. However, since the suspension load
is doubled, it is necessary to increase the rigidity of the
components, such as a driving machine, guide rails, and
a support beam, so that there is a fear of an increase in
cost and an increase in installation space.
[0004] Further, JP 11-310372 A also discloses an el-
evator apparatus using two driving machines. Since it
requires two driving machines, an increase in cost and
a complicated control operation are involved.

Disclosure of the Invention

[0005] The present invention has been made to solve
the above-mentioned problems. It is an object of the
present invention to provide an elevator apparatus which
allows simplification in construction and helps to avoid
an increase in the RPM of a drive sheave while restraining
an increase in suspension load.
[0006] An elevator apparatus according to the present
invention includes: a driving machine having a drive
sheave; a car which has a first rope connecting portion
provided on one side with respect to a width direction
and a second rope connecting portion provided on the
other side with respect to the width direction and which
is caused to ascend and descend in a hoistway by the
driving machine; a counterweight caused to ascend and
descend in the hoistway by the driving machine; a first
main rope which has a first end portion connected to the
first rope connecting portion and a second end portion
connected to the counterweight and which suspends the
car and the counterweight in the hoistway; and a second

main rope which has a third end portion connected to the
second rope connecting portion and a fourth end portion
connected to the counterweight and which suspends the
car and the counterweight in the hoistway, in which only
the first main rope of the first and second main ropes is
wrapped around the drive sheave, and in which, provided
in the upper portion of the hoistway is a main rope return
pulley around which only the second main rope of the
first and second main ropes is wrapped.
[0007] Further, an elevator apparatus according to the
present invention includes: driving machine having a
drive sheave; a car and a counterweight that are caused
to ascend and descend in a hoistway by the driving ma-
chine; and a main rope wrapped around the drive sheave
and suspending the car and the counterweight in the
hoistway, in which the car has a first rope connecting
portion provided on one side thereof with respect to a
width direction and a second rope connecting portion pro-
vided on the other side thereof with respect to the width
direction, in which the main rope has a first end portion
connected to the first rope connecting portion and a sec-
ond end portion connected to the second rope connecting
portion, in which, provided in the upper portion of the
hoistway is a second end portion side return pulley
around which the main rope is wrapped, in which the
counterweight is provided with a rotatable counterweight
sash pulley, and in which the main rope is wrapped suc-
cessively, starting from the first end portion side, around
the drive sheave, the counterweight sash pulley, and the
second end portion side return pulley.

Brief Description of the Drawings

[0008]

Fig. 1 is a perspective view of a main portion of an
elevator apparatus according to Embodiment 1 of
the present invention;
Fig. 2 is a plan view of the elevator apparatus of Fig.
1;
Fig. 3 is a perspective view of a main portion of an
elevator apparatus according to Embodiment 2 of
the present invention;
Fig. 4 is a plan view of the elevator apparatus of Fig.
3;
Fig. 5 is a perspective view of a main portion of an
elevator apparatus according to Embodiment 3 of
the present invention;
Fig. 6 is a plan view of the elevator apparatus of Fig.
5;
Fig. 7 is a plan view of a main portion of an elevator
apparatus according to Embodiment 4 of the present
invention; and
Fig. 8 is a perspective view of a main portion of an
elevator apparatus according to Embodiment 5 of
the present invention.
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Best Mode for carrying out the Invention

[0009] In the following, preferred embodiments of the
present invention will be described with reference to the
drawings.

Embodiment 1

[0010] Fig. 1 is a perspective view of a main portion of
an elevator apparatus according to Embodiment 1 of the
present invention, and Fig. 2 is a plan view of the elevator
apparatus of Fig. 1.
[0011] In the drawings, installed in a hoistway 1 are a
pair of car guide rails 2 (omitted in Fig. 1) and a pair of
counterweight guide rails 3. A car 4 is guided by the car
guide rails 2 as it ascends and descends in the hoistway
1. Further, the car 4 has a front surface 4a, a back surface
4b, a first side surface 4c, and a second side surface 4d.
A car entrance 4e is provided in the front surface 4a.
[0012] A counterweight 5 is guided by the counter-
weight guide rails 3 as it ascends and descends in the
hoistway 1. The counterweight 5 is arranged at the rear
of the car 4 so that it faces the back surface 4b of the car
4 when it is positioned at the same height as the car 4.
As seen in a plane of vertical projection (Fig. 2), a straight
line connecting between the car guide rails 2 is parallel
to a straight line connecting between counterweight
guide rails 3.
[0013] A first rope connecting portion 6 is provided on
one side (the first side surface 4c side) of the car 4 with
respect to the width direction thereof. A second rope con-
necting portion 7 is provided on the other side (the second
side surface 4d side) of the car 4 with respect to the width
direction thereof. The first and second rope connecting
portions 6, 7 are provided at the lower end portion of the
car 4.
[0014] In the upper portion of the hoistway 1, there is
installed a driving machine (hoisting machine) 8 for rais-
ing and lowering the car 4 and the counterweight 5. The
driving machine 8 is supported by the upper portion of at
least one of the guide rails 2, 3 or a support beam (not
shown) fixed to the building side.
[0015] The driving machine 8 has a driving machine
main body 9 including a motor and a brake, and a drive
sheave 10 rotated by the driving machine main body 9.
As the driving machine 8, there is used a thin-type hoist-
ing machine having an axial dimension smaller than an
outer dimension thereof in a direction perpendicular to
the axial direction. As the motor of the thin-type hoist,
there is used, for example, a permanent magnet type
motor (PM motor).
[0016] The driving machine 8 is arranged such that the
rotation axis of the drive sheave 10 is parallel to the width
direction of the car 4 and is horizontal. Further, the driving
machine 8 is arranged such that, as seen in the plane of
vertical projection, the driving machine main body 9 is
situated on the car 4 side, and that the drive sheave 10
is situated on a hoistway wall 1a side.

[0017] In the upper portion of the hoistway 1, there are
provided a rotatable, first deflection wheel 11, a rotatable,
second main rope return pulley 12, and a rotatable, sec-
ond deflection wheel 13. The first deflection wheel 11,
the secondmain rope return pulley 12, and the second
deflection wheel 13 are supported by the support beam.
The first deflection wheel 11, the second main rope return
pulley 12, and the second deflection wheel 13 are ar-
ranged such that their rotation axes are parallel to the
rotation axis of the drive sheave 10.
[0018] As seen in the plane of vertical projection, the
driving machine 8 and the first deflection wheel 11 are
arranged between the first side surface 4c of the car 4
and the hoistway wall 1a opposed to the first side surface
4c. As seen in the plane of vertical projection, the second
main rope return pulley 12 and the second deflection
wheel 13 are arranged between the second side surface
4d of the car 4 and a hoistway wall 1b opposed to the
second side surface 4d.
[0019] Further, as seen in the plane of vertical projec-
tion, the drive sheave 10 and the first deflection wheel
11, and the second main rope return pulley 12 and the
second deflection wheel 13, are arranged substantially
symmetrically with respect to the center line of the car 4
with respect to the width direction thereof.
[0020] A plurality of first main ropes (driving ropes) 14
are wrapped around the drive sheave 10 and the first
deflection wheel 11. Each of the first main ropes 14 has
a first end portion 14a connected to the first rope con-
necting portion 6 and a second end portion 14b connect-
ed to the counterweight 5. The second end portion 14b
is connected to the upper portion of one end portion of
the counterweight 5 with respect to the width direction
thereof.
[0021] A plurality of second main ropes (ropes dedi-
cated to suspension) are wrapped around the second
main rope return pulley 12 and the second deflection
wheel 13. Each of the second main ropes 15 has a third
end portion 15a connected to the second rope connecting
portion 7, and a fourth end portion 15b connected to the
counterweight 5. The fourth end portion 15b is connected
to the upper portion of the other end portion of the coun-
terweight 5 with respect to the width direction thereof.
[0022] The car 4 and the counterweight 5 are suspend-
ed in the hoistway 1 by the 1:1 roping system by the first
main ropes 14 and the second main ropes 15. The car 4
and the counterweight 5 are caused to ascend and de-
scend in the hoistway 1 by the driving force of the driving
machine 8 through the first main ropes 14.
[0023] In this elevator apparatus, there are used two
lines of mutually independent main ropes, that is, the first
and second main ropes 14, 15. The first and second main
ropes 14, 15 are arranged without joining each other.
[0024] Of the first and second main ropes 14, 15, only
the first main ropes 14 are wrapped around the drive
sheave 10. Of the first and second main ropes 14, 15,
only the second main ropes 15 are wrapped around the
second main rope return pulley 12.
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[0025] As the first and second main ropes 14, 15, there
are used, for example, resin-coated ropes. In the outer
periphery of the resin-coated ropes, there are provided
outer layer covering members formed of a high-friction
resin material. The outer layer covering members are
constructed of a high-friction resin material having a co-
efficient of friction of 0.2 or more, for example, a poly-
urethane resin.
[0026] In this elevator apparatus having such a struc-
ture that the car 4 and the counterweight 5 are suspended
by the 1:1 roping system, there is no need to mount sash
pulleys on the car 4 and the counterweight 5, thus achiev-
ing simplification in construction. Further, the RPM of the
drive sheave 10 can be reduced to 1/2 as compared with
that in the case of the 2:1 roping system.
[0027] Further, the main ropes are divided into the first
and second main ropes 14, 15, and only the first main
ropes 14 are wrapped around the drive sheave 10, with
only the second main ropes 15 being wrapped around
the second main rope return pulley 12, whereby the sus-
pension load is distributed, making it possible to keep
the load applied to the driving machine 8, the main ropes
14, 15, the guide rails 2, 3, the support beam, etc. at a
level equivalent to that in the case of the 2:1 roping sys-
tem. As a result, it is possible to keep the rigidity of the
apparatus at a low level, thereby restraining an increase
in cost.
[0028] Further, there is provided only one driving ma-
chine 8, so that it is possible to avoid an increase in cost
and installation space for the driving machine 8.
[0029] Thus, in the elevator apparatus of Embodiment
1, it is possible to simplify the construction and avoid an
increase in the RPM of the drive sheave 10 while restrain-
ing an increase in suspension load.
[0030] Further, since the first and second rope con-
necting portions 6, 7 are arranged on either side of the
car 4, it is possible to suspend the car 4 in a stable man-
ner.
[0031] Further, by using resin-coated ropes as the first
and second main ropes 14, 15, it is possible to improve
the traction capacity, making it possible to run the car 4
in a stable manner solely with the traction force on the
first main ropes 14 side. Further, since resin-coated
ropes allow further enhancement in flexibility than simple
steel ropes, it is possible to diminish the diameter of the
drive sheave 10 and the diameter of the second main
rope return pulley 12.
[0032] Furthermore, a thin-type hoisting machine is
used as the driving machine 8, and the driving machine
8 is arranged between the first side surface 4c and the
hoistway wall 1a as seen in the plane of vertical projec-
tion, so that it is possible to achieve a reduction in over-
head dimension without increasing the planar dimension
of the hoistway 1.
[0033] Further, since the first and second rope con-
necting portions 6, 7 are provided below the upper end
portion of the car 4, it is possible to secure the clearance
between the rope connecting portions 6, 7 and the driving

machine 8 and the return pulley 12 that are situated
above them, thereby making it possible to achieve a re-
duction in overhead dimension.

Embodiment 2

[0034] Next, Fig. 3 is a perspective view of a main por-
tion of an elevator apparatus according to Embodiment
2 of the present invention, and Fig. 4 is a plan view of
the elevator apparatus of Fig. 3.
[0035] In the drawings, the driving machine 8 is ar-
ranged in the lower portion of the hoistway 1 (in the vicinity
of the bottom portion thereof). The driving machine 8 is
arranged such that the rotation axis of the drive sheave
10 is parallel to the depth direction of the car 4 and is
horizontal. Further, the driving machine 8 is arranged be-
tween the back surface 4b of the car 4 and a hoistway
wall 1c opposed to the back surface 4b as seen in the
plane of vertical projection. Furthermore, the driving ma-
chine 8 is arranged beside the car 5 as seen in the plane
of vertical projection.
[0036] In the upper portion of the hoistway 1, there are
arranged a pair of first main rope return pulleys 21 and
a pair of second main rope return pulleys 22. In Fig. 3,
only one of each pair of return pulleys 21, 22 is shown.
The return pulleys 21, 22 are arranged such that their
rotation axes are parallel to the width direction of the car
4 and are horizontal.
[0037] The return pulleys 21, 22 are arranged between
the side surfaces 4c, 4d of the car 4 and the hoistway
walls 1a, 1b as seen in the plane of vertical projection.
Further, the return pulley 21 and the return pulley 22 are
arranged substantially symmetrically with respect to the
center line of the car 4 with respect to the width direction
thereof.
[0038] Further, in the upper portion of the hoistway 1,
there is arranged a counterweight side return pulley 23.
The counterweight side return pulley 23 is arranged such
that the rotation axis thereof is parallel to the depth di-
rection of the car 4 and is horizontal. Further, the coun-
terweight side return pulley 23 is arranged between the
back surface 4c of the car 4 and the hoistway wall 1c as
seen in the plane of vertical projection. Further, the coun-
terweight side return pulley 23 is arranged between the
drive sheave 10 and the counter weight 5 as seen in the
plane of vertical projection.
[0039] The first main ropes 14 are successively
wrapped, starting from the first end portion 14a side,
around the first main rope return pulley 21, the drive
sheave 10, and the counterweight side return pulley 23.
The second main ropes 15 are wrapped around the sec-
ond main rope return pulley 22.
[0040] The car 4 and the counterweight 5 are suspend-
ed by the 1:1 roping system in the hoistway 1 by the first
main ropes 14 and the second main ropes 15. The car 4
and the counterweight 5 are caused to ascend and de-
scend in the hoistway 1 through the first main ropes 14
by the driving force of the driving machine 8.
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[0041] Of the first and second main ropes 14, 15, only
the first main ropes 14 are wrapped around the drive
sheave 10. Of the first and second main ropes 14, 15,
only the second main ropes 15 are wrapped around the
second main rope return pulley 22. Otherwise, this em-
bodiment is of the same construction as Embodiment 1.
[0042] In this way, even in the case where the driving
machine 8 is arranged in the lower portion of the hoistway
1, it is possible to achieve simplification in construction
and avoid an increase in the RPM of the drive sheave 10
while restraining an increase in suspension load.
[0043] Further, since the driving machine 8 is arranged
in the lower portion of the hoistway 1, it is possible to
easilyperformmaintenance operation on the driving ma-
chine 8 from the pit (bottom portion) of the hoistway 1.
[0044] Further, since the return pulleys 21, 22, and 23
are arranged between the side surfaces 4c, 4d and the
back surface 4b, and the hoistway walls 1a, 1b and 1c
as seen in the plane of vertical projection, it is possible
to achieve a reduction in overhead dimension without
increasing the planar dimension of the hoistway 1.

Embodiment 3

[0045] Next, Fig. 5 is a perspective view of a main por-
tion of an elevator apparatus according to Embodiment
3 of the present invention, and Fig. 6 is a plan view of
the elevator apparatus of Fig. 5. In the drawings, the driv-
ing machine 8 is arranged between the first side surface
4c of the car 4 and the hoistway wall 1a as seen in the
plane of vertical projection. Further, the driving machine
8 is arranged such that the rotation axis of the drive
sheave 10 is parallel to the width direction of the car 4
and is horizontal.
[0046] The first and second rope connecting portions
6, 7 are arranged such that the straight line connecting
them to each other passes the center of gravity of the
car 4 or near the same as seen in the plane of vertical
projection. That is, the first and second rope connecting
portions 6, 7 are arranged symmetrically with respect to
the center of gravity of the car 4 as seen in the plane of
vertical projection.
[0047] Further, as seen in the plane of vertical projec-
tion, the straight line connecting the first and second rope
connecting portions 6, 7 crosses the straight line con-
necting the car guide rails 2. That is, with respect to the
depth direction of the car 4, the first rope connecting por-
tion 6 is arranged at the rear of the car guide rails 2, and
the second rope connecting portion 7 is arranged in front
of the car guide rails 2.
[0048] Only one first main rope return pulley 21 is used.
The distance between the secondmain rope return pul-
leys 22 and the width dimension of the counterweight 5
are larger than those in Embodiment 2. Otherwise, this
embodiment is of the same construction as Embodiment
2.
[0049] In this way, even in the case where the driving
machine 8 is arranged beside the car 4, it is possible to

achieve simplification in construction and avoid an in-
crease in the RPM of the drive sheave 10 while restrain-
ing an increase in suspension load.
[0050] Further, by suspending the car 4 substantially
at the position of its center of gravity, it is possible to
cause the car 4 to ascend and descend in a stable man-
ner.

Embodiment 4

[0051] Next, Fig. 7 is a plan view of a main portion of
an elevator apparatus according to Embodiment 4 of the
present invention. This embodiment differs from Embod-
iment 2 in the planar configuration of the car 4. Provided
on the first and second side surfaces 4c, 4d of the car 4
are inclined surfaces 4f, 4g that are inclined so as to
gradually diminish the width dimension as they extend
rearwards in the depth direction of the car 4. Thus, the
planar configuration of the car 4 exhibits a hexagonal
configuration, with the rear corner portions thereof being
beveled.
[0052] The first main rope return pulley 21 and the sec-
ond main rope return pulley 22 are arranged such that
their rotation axes are inclined with respect to the width
direction of the car 4. That is, as seen in the plane of
vertical projection, the rotation axes of the return pulleys
21, 22 are substantially perpendicular to the inclined sur-
faces 4f, 4g. And, the return pulleys 21, 22 are arranged
between the inclined surfaces 4f, 4g and the hoistway
walls 1a, 1b as seen in the plane of vertical projection.
Otherwise, this embodiment is of the same construction
as Embodiment 2.
[0053] Due to this construction, it is possible to dimin-
ish the admission angle of the main ropes 14, 15 with
respect to the return pulleys 21, 22, making it possible
to cause the car 4 and the counterweight 5 to ascend
and descend smoothly and to increase the service life of
the main ropes 14, 15. Further, both the return pulleys
21, 22 can be arranged right above the counterweight 5,
making it possible to cause the counterweight 5 to ascend
and descend smoothly. Further, it is also possible to
achieve a reduction in overhead dimension.

Embodiment 5

[0054] Next, Fig. 8 is a perspective view of a main por-
tion of an elevator apparatus according to Embodiment
5 of the present invention. In the drawing, a rotatable
counterweight sash pulley 24 is provided on top of the
counterweight 5. The car 4 and the counterweight 5 are
suspended in the hoistway 1 by a plurality of main ropes
25. While in Embodiments 1 through 4 two lines of main
ropes 14, 15 are used, in Embodiment 5, only one line
of main ropes 25 is used. As the main ropes 25, it is
possible to use resin-coated ropes.
[0055] In the upper portion of the hoistway 1, there are
provided a first end portion side return pulley 26, a second
end portion side return pulley 27, and a counterweight
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side return pulley 28. The first and second end portion
side return pulleys 26, 27 are arranged such that their
rotation axes are parallel to the width direction of the car
4 and are horizontal. Further, the return pulleys 26, 27
are arranged between the side surfaces of the car 4 and
hoistway walls as seen in the plane of vertical projection.
Further, the first end portion side return pulley 26 and the
second end portion side return pulley 27 are arranged
substantially symmetrically with respect to the center line
of the car 4 with respect to the width direction thereof as
seen in the plane of vertical projection.
[0056] The counterweight side return pulley 28 is ar-
ranged such that the rotation axis thereof is parallel to
the depth direction of the car 4 and is horizontal. Further,
the return pulley 28 is arranged between the back surface
of the car 4 and a hoistway wall as seen in the plane of
vertical projection. Further, the return pulley 28 is ar-
ranged between the drive sheave 10 and the counter-
weight 5 as seen in the plane of vertical projection.
[0057] The main ropes 25 have first end portions 25a
connected to the first rope connecting portion 6 (not
shown in Fig. 8) and second end portions 25b connected
to the second rope connecting portion 7. Further, the
main ropes 25 are wrapped successively, starting from
the first end portion 25a side, around the first end portion
side return pulley 26, the drive sheave 10 (not shown in
Fig. 8), the counterweight side return pulley 28, the coun-
terweight sash pulley 24, and the second end portion
side return pulley 27.
[0058] Embodiment 5 is substantially of the same con-
struction as one obtained by modifying Embodiment 2
such that the second end portions 14b and the fourth end
portions 15b are connected together and wrapped
around the counterweight sash pulley 24. The car 4 and
the counterweight 5 of Embodiment 5 are suspended in
the hoistway 1 by the 1:1 roping system by the main ropes
25.
[0059] In this elevator apparatus also, it is possible to
achieve simplification in construction and to avoid an in-
crease in the RPM of the drive sheave 10 while restrain-
ing an increase in suspension load.
[0060] Further, due to the provision of the counter-
weight sash pulley 24, it is possible to automatically ab-
sorb the imbalance of the tension of the main ropes 25
on either side of the counterweight 5.
[0061] While in Embodiment 5 the counterweight sash
pulley 24 is applied to the layout of Embodiment 2, it is
also possible to apply the counterweight sash pulley to
the layout of Embodiment 1, 3, or 4.
[0062] Further, while a thin-type hoisting machine is
adopted in Embodiments 1 through 5 described above,
the driving machine is not necessarily restricted to the
thin-type hoist.

Claims

1. An elevator apparatus comprising:

a driving machine having a drive sheave;
a car which has a first rope connecting portion
provided on one side with respect to a width di-
rection and a second rope connecting portion
provided on the other side with respect to the
width direction and which is caused to ascend
and descend in a hoistway by the driving ma-
chine;
a counterweight caused to ascend and descend
in the hoistway by the driving machine;
a first main rope which has a first end portion
connected to the first rope connecting portion
and a second end portion connected to the coun-
terweight and which suspends the car and the
counterweight in the hoistway; and
a second main rope which has a third end portion
connected to the second rope connecting por-
tion and a fourth end portion connected to the
counterweight and which suspends the car and
the counterweight in the hoistway,
wherein, of the first and second main ropes, only
the first main rope is wrapped around the drive
sheave, and
a secondmain rope return pulley is provided in
the upper portion of the hoistway, around which
only the second main rope of the first and second
main ropes is wrapped.

2. An elevator apparatus comprising:

a driving machine having a drive sheave;
a car and a counterweight that are caused to
ascend and descend in a hoistway by the driving
machine; and
a main rope wrapped around the drive sheave
and suspending the car and the counterweight
in the hoistway,
wherein the car has a first rope connecting por-
tion provided on one side thereof with respect
to a width direction and a second rope connect-
ing portion provided on the other side thereof
with respect to the width direction,
the main rope has a first end portion connected
to the first rope connecting portion and a second
end portion connected to the second rope con-
necting portion,
a second end portion side return pulley is pro-
vided in the upper portion of the hoistway,
around which the main rope is wrapped,
the counterweight is provided with a rotatable
counterweight sash pulley, and
the main rope is wrapped successively, starting
from the first end portion side, around the drive
sheave, the counterweight sash pulley, and the
second end portion side return pulley.

3. An elevator apparatus according to Claim 1 or Claim
2, wherein the main ropes are resin-coated ropes
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provided with outer layer covering members formed
of a high friction resin material positioned in outer
peripheral portions thereof.

4. An elevator apparatus according to Claim 1 or Claim
2, wherein the driving machine is a thin-type hoisting
machine which has an axial dimension smaller than
a dimension thereof in a direction perpendicular to
the axial direction and which is arranged between
the car and hoistway walls as seen in a plane of
vertical projection.

5. An elevator apparatus according to Claim 1 or Claim
2, wherein the driving machine is arranged in a lower
portion of the hoistway.

6. An elevator apparatus according to Claim 1 or Claim
2, wherein the first and second rope connecting por-
tions are provided below an upper end portion of the
car.

7. An elevator apparatus according to Claim 1 or Claim
2, wherein the first and second rope connecting por-
tions are arranged symmetrically with respect to the
center of gravity of the car as seen in a plane of
vertical projection.

8. An elevator apparatus according to Claim 1 or Claim
2, wherein provided on side surfaces of the car are
inclined surfaces inclined such that the width dimen-
sion of the car 4 is gradually diminished rearwards
in the depth direction thereof, and rotation axes of
the return pulleys are substantially perpendicular to
the inclined surfaces as seen in a plane of vertical
projection.
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