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(54) ELEVATOR

(57) Provided is an elevator apparatus including a
deflector sheave that is arranged in an upper portion of
the hoistway and guides a main rope from a driving
sheave to a car suspension sheave. The driving ma-
chine is arranged so as to overlap a car in a vertical

plane of projection, and the deflector sheave is arranged
such that the rotation shaft of the deflector sheave ex-
tends parallel to the rotation shaft of the driving sheave,
with the deflector sheave being arranged in a plane per-
pendicularly crossing the rotation shaft of the driving
sheave and including the driving sheave.
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Description

Technical Field

[0001] The present invention relates to an elevator
apparatus in which a driving machine is arranged in an
upper portion of the hoistway.

Background Art

[0002] JP 10-139321 A discloses a conventional ex-
ample of a so-called machine-room-less type elevator
apparatus in which no machine room is provided in an
upper portion of the hoistway and in which a driving ma-
chine is provided in the upper portion of the hoistway.
As compared with the case in which a machine room is
separately provided in the upper portion of the hoistway,
this type of elevator apparatus is advantageous in that
the height of the building can be reduced. However, in
this type of elevator apparatus, it is necessary to secure
a space for arranging the driving machine in the upper
portion of the hoistway. Thus, it is desired that the space
inside the hoistway be utilized as efficiently as possible.

Disclosure of the Invention

[0003] The present invention has been made with a
view toward solving the above problem in the prior art.
It is an object of the present invention to provide an el-
evator apparatus which makes it possible to efficiently
utilize the space inside the hoistway and to minimize the
sectional area of the hoistway.
[0004] To this end, according to one aspect of the
present invention, there is provided an elevator appara-
tus comprising: a hoistway; a car raised and lowered in
the hoistway; a car suspension sheave provided at the
car; a counterweight arranged behind the car and raised
and lowered in the hoistway; a counterweight suspen-
sion sheave provided on the counterweight; a driving
machine for raising and lowering the car and the coun-
terweight, which has a driving machine main body ar-
ranged in an upper portion of the hoistway and a driving
sheave rotated by the driving machine main body, the
driving sheave having a rotation shaft arranged so as to
extend horizontally; a main rope having a first end por-
tion and a second end portion that are connected to the
upper portion of the hoistway, the main rope being
wrapped around the car suspension sheave, the driving
sheave, and the counterweight suspension sheave to
suspend the car and the counterweight in the hoistway;
and at least one deflector sheave which is arranged in
the upper portion of the hoistway and around which the
main rope is wound, the deflector sheave guiding the
main rope from the driving sheave to at least one of the
car suspension sheave and the counterweight suspen-
sion sheave, wherein the driving machine is arranged
so as to overlap the car in a vertical plane of projection,
and wherein the deflector sheave is arranged such that

its rotation shaft extends parallel to the rotation shaft of
the driving sheave, with the deflector sheave being ar-
ranged in a plane perpendicularly crossing the rotation
shaft of the driving sheave and including the driving
sheave.

Brief Description of the Drawings

[0005]

Fig. 1 a perspective view of an elevator apparatus
according to Embodiment Mode 1 of the present in-
vention;
Fig. 2 is a plan view of the elevator apparatus of Fig.
1;
Fig. 3 is a front view of a driving machine of Fig. 1;
Fig. 4 is a plan view of the driving machine of Fig. 1;
Fig. 5 a perspective view of an elevator apparatus
according to Embodiment Mode 2 of the present in-
vention;
Fig. 6 is a plan view of the elevator apparatus of Fig.
5;
Fig. 7 is a perspective view of an elevator apparatus
according to Embodiment Mode 3 of the present in-
vention; and
Fig. 8 is a plan view of an elevator apparatus ac-
cording to Embodiment Mode 4 of the present in-
vention.

Best Mode for carrying out the Invention

[0006] Hereinafter, preferred embodiment modes of
the present invention will be described with reference to
the drawings.

Embodiment Mode 1

[0007] Fig. 1 is a perspective view of an elevator ap-
paratus according to Embodiment Mode 1 of the present
invention, and Fig. 2 is a plan view showing the elevator
apparatus of Fig. 1.
[0008] In the drawings, installed in a hoistway 1 are a
pair of car guide rails 2 and a pair of counterweight guide
rails 3. A car 4 is guided by the car guide rails 2 to be
raised and lowered in the hoistway 1. A counterweight
5 is arranged behind the car 4 and is guided by the coun-
terweight guide rails 3 to be raised and lowered in the
hoistway 1.
[0009] In a vertical plane of projection, a straight line
connecting the centers of the pair of car guide rails 2
extends parallel to the frontage direction of the car 4 and
passes the center of gravity of the car 4. Further, a
straight line connecting the centers of the pair of coun-
terweight guide rails 3 also extends parallel to the front-
age direction of the car 4.
[0010] A machine base 6 is secured in position in the
vicinity of the upper end of one of the car guide rails 2
and the upper ends of the pair of counterweight guide
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rails 3. Mounted on the machine base 6 is a driving ma-
chine (hoist machine) 7 for raising and lowering the car
4 and the counterweight 5. The driving machine 7 has
a driving machine main body 8 including a motor portion
and a brake portion, and a driving sheave 9 rotated by
the driving machine main body 8.
[0011] The driving machine 7 is arranged such that a
rotation shaft of the driving sheave 9 extends horizon-
tally. Further, the driving machine 7 is arranged so as to
overlap, in a vertical plane of projection, a corner portion
at the back of the car 4 and the counterweight 5. Further,
the driving machine 7 consists of a thin hoist machine
whose diameter is larger than the axial dimension there-
of.
[0012] Further, the driving machine 7 is arranged such
that the driving machine main body 8 is situated on the
car 4 side and that the driving sheave 9 is substantially
parallel and opposed to a hoistway wall opposed to a
side surface of the car 4.
[0013] A plurality of main ropes 10 (only one of which
is shown in the drawing) that suspend the car 4 and the
counterweight 5 in the hoistway 1 are wrapped around
the driving sheave 9. A rope support portion 11 is se-
cured in position in the vicinity of the upper end of the
other car guide rail 2. A first end 10a of each main rope
10 is connected to the rope support portion 11 through
the intermediation of a car side rope stop 12. A second
end 10b of each main rope 10 is connected to the ma-
chine base 6 through the intermediation of a counter-
weight side rope stop 13.
[0014] Under the car 4, there are provided a pair of
suspension sheaves 14 around which the main ropes
10 are wrapped. On top of the counterweight 5, there is
provided a counterweight suspension sheave 15 around
which the main ropes 10 are wrapped.
[0015] Mounted to the machine base 6 is a rotatable
deflector sheave 16 for guiding the main ropes 10 from
the driving sheave 9 to the car suspension sheaves 14.
The deflector sheave 16 is arranged such that its rota-
tion shaft extends parallel to the rotation shaft of the driv-
ing sheave 9 and the deflection sheave 16 is arranged
in a plane perpendicularly crossing the rotation shaft of
the driving sheave 9 and including the driving sheave 9.
That is, in a vertical plane of projection, the driving
sheave 9 and the deflector sheave 16 are arranged in
a straight line.
[0016] Extending from their first ends 10a, the main
ropes 10 are wrapped around the car suspension
sheaves 14, the deflector sheave 16, the driving sheave
9, and the counterweight suspension sheave 15 in the
stated order to reach the second ends 10b. That is, the
car 4 and the counterweight 5 are suspended in the 2:
1 roping system.
[0017] The portions of the main ropes 10 extending
from the counterweight suspension sheaves 14 to the
car side rope stop 12 are arranged on the front side of
the car guide rails 2. The portions of the main ropes 10
extending from the counterweight suspension sheaves

14 to the deflector sheave 16 are arranged on the rear
side of the car guide rails 2. As a result, the car 4 is
suspended at the position of its center of gravity.
[0018] Fig. 3 is a front view of the driving machine 7
of Fig. 1, and Fig. 4 is a plan view of the driving machine
7 of Fig. 1. In the drawings, a pair of brackets 17 op-
posed to each other are fixed to the machine base 6.
The driving machine 7 is arranged between these brack-
ets 17. A plurality of bottom vibration-isolating members
18 are provided between the bottom of the driving ma-
chine 7 and the machine base 6. Further, side vibration-
isolating members 19 are provided between the driving
machine 7 and the brackets 17. These vibration-isolat-
ing members 18 and 19 are formed of a resilient material
such as rubber.
[0019] In the above-described layout of this machine-
room-less elevator apparatus, it is possible to efficiently
utilize the space inside the hoistway 1 and to minimize
the sectional area of the hoistway 1. Further, since the
driving machine 7 is arranged such that the driving ma-
chine main body 8 is situated on the car 4 side, mainte-
nance operation on the motor portion and the brake por-
tion contained in the driving machine main body 8 can
be easily performed from the top of the car 4, and it is
possible to sufficiently secure the requisite space for the
maintenance operation.
[0020] Further, due to the provision of the bottom vi-
bration-isolating members 18 between the bottom of the
driving machine 7 and the machine base 6, it is possible
to restrain transmission of the vertical vibration of the
driving machine 7 to the car 4 and the building. Further,
due to the provision of the side vibration-isolating mem-
bers 19 between the driving machine 7 and the brackets
17, it is possible to restrain transmission of the horizontal
vibration of the driving machine 7 to the car 4 and the
building.
[0021] Furthermore, the mounting of the driving ma-
chine 7 and the deflector sheave 16 to the same ma-
chine base 6 leads to a simple structure and facilitates
the installing operation.

Embodiment Mode 2

[0022] Next, Fig. 5 is a perspective view of an elevator
apparatus according to Embodiment Mode 2 of the
present invention, and Fig. 6 is a plan view of the ele-
vator apparatus of Fig. 5. In the drawings, the driving
machine 7 is arranged so as to overlap a side portion of
the car 4 in a vertical plane of projection. Mounted to
themachine base 6 is a rotatable deflector sheave 21
guiding the main ropes 10 from the driving sheave 9 to
the counterweight suspension sheave 15.
[0023] The deflector sheave 21 is arranged such that
its rotation shaft extends parallel to the rotation shaft of
the driving sheave 9 and that the deflector sheave 21 is
arranged in a plane perpendicularly crossing the rota-
tion shaft of the driving sheave 9 and including the driv-
ing sheave 9. That is, in a vertical plane of projection,

3 4



EP 1 500 620 A1

4

5

10

15

20

25

30

35

40

45

50

55

the driving sheave 9 and the deflector sheave 21 are
arranged in a straight line. otherwise, this embodiment
mode is of the same construction as Embodiment Mode
1.
[0024] In the above-described layout of this machine-
room-less elevator apparatus, it is possible to efficiently
utilize the space inside the hoistway 1 and to minimize
the sectional area of the hoistway 1. Further, by adjust-
ing the position of the driving machine 7 according to
the size of the car 4, it is possible to effect adjustment
easily such that the main ropes 10 pass near the center
of gravity of the car 4. As a result, it is possible to reduce
the load burden on the car guide rails 2 and the car side
rope stop 12 imposed due to the self weight of the car
4 and unbalance in the live load on the car 4.

Embodiment Mode 3

[0025] Next, Fig. 7 is a perspective view of an elevator
apparatus according to Embodiment Mode 3 of the
present invention. In the drawing, provided on top of the
counterweight 5 are first and second counterweight sus-
pension sheaves 22a and 22b around which the main
ropes 10 are wrapped. Otherwise, this embodiment
mode is of the same construction as Embodiment Mode
1.
[0026] By thus using two counterweight sheaves 22a
and 22b, the main ropes 10, extending upwards from
the counterweight sheaves 22a and 22b, can be ar-
ranged vertically, thereby raising and lowering the coun-
terweight 5 in a stable manner.

Embodiment Mode 4

[0027] Next, Fig. 8 is a plan view of an elevator appa-
ratus according to Embodiment Mode 4 of the present
invention. In the drawing, a driving machine (hoist ma-
chine) 23 is mounted on the machine base 6. The driving
machine 23 has a driving machine main body 24 includ-
ing a motor portion and a brake portion, and a driving
sheave 25 rotated by the driving machine main body 24.
The driving machine 23 consists of a cylindrical hoist
machine whose axial dimension is larger than the diam-
eter thereof. Otherwise, this embodiment mode is of the
same construction as Embodiment Mode 1.
[0028] Even in the case in which this driving machine
23 consisting of a cylindrical hoist machine is used, it is
possible to efficiently utilize the space inside the hoist-
way 1 and to minimize the sectional area of the hoistway
1.
[0029] While in the above examples the machine
base 6 is supported by the guide rails 2 and 3, the ma-
chine base may also be supported by a structure in the
hoistway. In this case, it is possible to relieve the load
applied to the guide rails and to simplify the structure of
the guide rails.
[0030] Further, while in the above examples the de-
flector sheave is arranged between the driving sheave

and the car suspension sheave or the counterweight
suspension sheave, it is also possible to arrange deflec-
tor sheaves respectively between the driving sheave
and the car suspension sheave and between the driving
sheave and the counterweight suspension sheave. That
is, it is also possible to use a plurality of deflector
sheaves.

Claims

1. An elevator apparatus comprising:

a hoistway;
a car raised and lowered in the hoistway;
a car suspension sheave provided at the car;
a counterweight arranged behind the car and
raised and lowered in the hoistway;
a counterweight suspension sheave provided
on the counterweight;
a driving machine for raising and lowering the
car and the counterweight, which has a driving
machine main body arranged in an upper por-
tion of the hoistway and a driving sheave rotat-
ed by the driving machine main body, the driv-
ing sheave having a rotation shaft arranged so
as to extend horizontally;
a main rope having a first end portion and a sec-
ond end portion that are connected to the upper
portion of the hoistway, the main rope being
wrapped around the car suspension sheave,
the driving sheave, and the counterweight sus-
pension sheave to suspend the car and the
counterweight in the hoistway; and
at least one deflector sheave which is arranged
in the upper portion of the hoistway and around
which the main rope is wound, the deflector
sheave guiding the main rope from the driving
sheave to at least one of the car suspension
sheave and the counterweight suspension
sheave,

wherein the driving machine is arranged so as
to overlap the car in a vertical plane of projection,
and wherein the deflector sheave is arranged such
that its rotation shaft extends parallel to the rotation
shaft of the driving sheave, with the deflector
sheave being arranged in a plane perpendicularly
crossing the rotation shaft of the driving sheave and
including the driving sheave.

2. An elevator apparatus according to Claim 1, where-
in the driving machine is arranged so as to overlap
a corner portion at the back of the car and the coun-
terweight in a vertical plane of projection, and
wherein the deflector sheave guides the main rope
from the driving sheave to the car suspension
sheave.
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3. An elevator apparatus according to Claim 1, where-
in the driving machine is arranged so as to overlap
a side portion of the car in a vertical plane of pro-
jection, and wherein the deflector sheave guides
the main rope from the driving sheave to the coun-
terweight suspension sheave.

4. An elevator apparatus according to Claim 1, where-
in the driving machine and the deflector sheave are
supported by a common machine base secured in
position in the upper portion of the hoistway.
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