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(54) ELEVATOR DEVICE

(57) In an elevator apparatus, a car and a counter-
weight are suspended in a hoistway in a 1:1 roping
method. A driving machine is disposed so that the axis
of the driving sheave extends in a vertical direction. A

FIG.

first turning deflector sheave for guiding the main rope
from the driving machine to the car and a second turning
deflector sheave for guiding the main rope from the driv-
ing machine to the counterweight are disposed at an up-
per portion of the hoistway.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
apparatus in which a hoisting machine is disposed at an
upper portion in a hoistway.

BACKGROUND ART

[0002] Conventionally, as disclosed for example, in
Japanese Patent Application Laid-Open No. Hei
10-139321, a hoisting machine in an elevator apparatus
is disposed at an upper portion in a hoistway. However,
in this elevator apparatus, since a car and a counter-
weight are suspended in a 2:1 roping method, the
number of component parts is increased and the layout
is complicated.

DISCLOSURE OF THE INVENTION

[0003] The present invention is made to solve the
problem mentioned above, and an object of the present
invention is to provide an elevator apparatus wherein
the number of component parts can be reduced and the
layout can be simplified.

[0004] To this end, according to one aspect of the
present invention, there is provided an elevator appara-
tus comprising: a driving machine disposed at an upper
portion in a hoistway and having a driving sheave; a
main rope wound around the driving sheave; and a car
and a counterweight suspended in the hoistway by the
main rope to be raised and lowered by the driving ma-
chine, wherein the car and the counterweight are sus-
pended in the hoistway in a 1:1 roping method, the driv-
ing machine is disposed horizontally so that an axis of
the driving sheave extends along a vertical direction,
and a first turning deflector sheave for guiding the main
rope from the driving machine to the car and a second
turning deflector sheave for guiding the main rope from
the driving machine to the counterweight are disposed
at the upper portion in the hoistway.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

Fig. 1 is a plan view showing an elevator apparatus
according to a first embodiment of the present in-
vention;

Fig. 2 is a front view showing essential portions of
the elevator apparatus in Fig. 1;

Fig. 3 is a perspective view showing the construc-
tion of the main rope in Fig. 1; and

Fig. 4 is a plan view showing an elevator apparatus
according to a second embodiment of the present
invention.
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BEST MODE FOR CARRYING OUT THE INVENTION

[0006] Preferred embodiments of the present inven-
tion will be described below with reference to the accom-
panying drawings.

First Embodiment

[0007] Fig. 1is a plan view showing a machine-room-
less type elevator apparatus according to a first embod-
iment of the present invention, and Fig. 2 is a front view
showing essential portions of the elevator apparatus in
Fig. 1.

[0008] In the figures, a pair of car guide rails 2 and a
pair of counterweight guide rails 3 are installed in a hoist-
way 1. A car 4 is guided by the car guide rails 2 to be
raised and lowered in the hoistway 1. A counterweight
5 is guided by the counterweight guide rails 3 to be
raised and lowered in the hoistway 1.

[0009] A plurality of car guide shoes 6 which engage
with the car guide rails 2 are provided at the car 4. A
plurality of counterweight guide shoes 7 which engage
with the counterweight guide rails 3 are provided at the
counterweight 5.

[0010] A supporting pedestal 8 is attached to the up-
per end portions of the guide rails 2 and 3. A driving
machine (hoisting machine) 9 is mounted on the sup-
porting pedestal 8. The driving machine 9 has a motor
10 and adriving sheave 11 rotated by the motor 10. Also,
driving machine 9 has a thin configuration in which its
length in the axial direction is shorter than its diameter.
Further, the driving machine 9 is disposed so that the
axis of the driving sheave 11 extends in a vertical direc-
tion. Furthermore, the driving machine 9 is disposed
above the corner portion of the car 4.

[0011] A main rope 12 composed of a synthetic fiber
rope is wound around the driving sheave 11. The car 4
is suspended at one end portion of the main rope 12.
The counterweight 5 is suspended at the other end por-
tion of the main rope 12. In other words, the car 4 and
the counterweight 5 are suspended in the hoistway 1 in
a 1:1 roping method.

[0012] One end portion of the main rope 12 is con-
nected to an upper beam 4a of the car 4 through a rope
shackle 13 and a buffer 14. The other end portion of the
main rope 12 is connected to an upper beam 5a of the
counterweight 5 through a rope shackle 15 and a buffer
16.

[0013] A first turning deflector sheave 17 guiding the
main rope 12 from the driving machine 9 to the car 4
and a second turning deflector sheave 18 guiding the
main rope 12 from the driving machine 9 to the counter-
weight 5 are supported by the supporting pedestal 8.
The first and second turning deflector sheaves 17 and
18 are disposed so that their rotation axes extend along
the horizontal direction. Also, the first and second turn-
ing deflector sheaves 17 and 18 are disposed so as to
overlap the car 4 and the counterweight 5, respectively,
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in a vertically projected surface.

[0014] Further, dimensions in the vertical direction of
the first and second turning deflector sheaves 17 and
18 are shorter than the thickness of the driving machine
9. Therefore, the first and second turning deflector
sheaves 17 and 18 and the supporting pedestal 8 are
disposed within the vertical dimensions of the driving
machine 9.

[0015] Fig. 3 is a perspective view showing the con-
struction of the main rope 12 in Fig. 1. In the figure, an
inner strand layer 24 having a plurality of inner strands
22 and filling strands 23 disposed in gaps between the
inner strands 22 is disposed around a core rope 21.
Each inner strand 22 is composed of a plurality of aramid
fibers and an impregnating agent such as polyurethane
or the like. The filling strands 23 are composed of, for
example, polyamide.

[0016] An outer strand layer 26 having a plurality of
outer strands 25 is disposed around the outer periphery
ofthe inner strand layer 24. Each outer strand 25 is com-
posed of a plurality of aramid fibers and an impregnating
agent such as polyurethane or the like just as in the inner
strands 22.

[0017] A friction reducing covering layer 27 for pre-
venting abrasion from friction between strands 22 and
25 at the sheaves such as at the driving sheave 11 or
the like is disposed between the inner strand layer 24
and the outer strand layer 26. Further, a protective cov-
ering layer 28 is disposed around the outer periphery of
the outer strand layer 26.

[0018] The car 4 and the counterweight 5 are sus-
pended in the hoistway 1 by a plurality of main ropes 12
having the above described construction. Further, in the
main rope 12, load is transmitted only by the strands 22
and 25. Furthermore, the synthetic fiber rope has a high-
er friction coefficient and superior flexibility in compari-
son to a steel rope.

[0019] In such an elevator apparatus, since the driv-
ing machine 9 is disposed horizontally at the upper por-
tion in the hoistway 1 so that the axis of the driving
sheave 11 extends in the vertical direction, the car 4 and
the counterweight 5 are suspended in the hoistway 1 in
the 1:1 roping method, and the first and second turning
deflector sheaves 17 and 18 are disposed at the upper
portion in the hoistway, the number of component parts
can be reduced and the layout can be simplified.
[0020] Further, since a thin type driving machine 9 is
used, installation space for the driving machine 9 can
be reduced, thereby reducing the height dimension of
the upper portion of the hoistway 1. Furthermore, when
the capacity of the driving machine 9 is to be increased,
it can be dealt with by merely increasing a diameter.
[0021] More, since a main rope 12 composed of the
synthetic fiber rope having the higher friction coefficient
and superior flexibility is used, D/d (sheave diameter/
rope diameter) of the first and second turning deflector
sheaves 17 and 18 can be reduced. For example, al-
though the D/d of steel rope is over 40, the D/d of syn-
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thetic fiber rope can be reduced to about 25. Because
of this, the first and second turning deflector sheaves 17
and 18 can be disposed above the car 4 and the coun-
terweight 5 to overlap them without increasing the height
dimension of the upper portion of the hoistway 1, and
the layout can be simplified.

[0022] Further, since the driving machine 9 is dis-
posed above the corner portion of the car 4, enough dis-
tance for twisting the main rope 12 can be secured be-
tween the driving machine 9 and the first and second
turning deflector sheaves 17 and 18, and sufficient wind-
ing angle relative to the driving sheave 11 can be se-
cured. Second Embodiment

[0023] It should be noted that, while, in the first em-
bodiment, the counterweight 5 is disposed behind the
car 4 in the hoistway 1, this invention is also applicable
to an elevator apparatus where the counterweight 5 is
disposed beside the car 4 in the hoistway 1, for example,
as shown in Fig. 4.

[0024] Further, while, the driving machine 9 and the
firstand second turning deflector sheaves 17 and 18 are
supported by the guide rails 2 and 3 through the sup-
porting pedestal 8 in the first and second embodiments,
itis also possible that they be supported by wall portions
of the hoistway 1 or a building.

Claims
1. An elevator apparatus comprising:

a driving machine disposed at an upper portion
of a hoistway and having a driving sheave;

a main rope wound around the driving sheave;
and

a car and a counterweight suspended in the
hoistway by the main rope to be raised and low-
ered by the driving machine,

wherein the car and the counterweight are
suspended in the hoistway in a 1:1 roping method,
the driving machine is disposed horizontally so that
an axis of the driving sheave extends along a verti-
cal direction, and a first turning deflector sheave for
guiding the main rope from the driving machine to
the car and a second turning deflector sheave for
guiding the main rope from the driving machine to
the counterweight are disposed at the upper portion
in the hoistway.

2. Anelevator apparatus according to claim 1, wherein
the driving machine has a thin configuration in
which length of the machine the axial direction is
shorter than its diameter.

3. Anelevator apparatus according to claim 1, wherein
the main rope is a synthetic fiber rope.
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An elevator apparatus according to claim 1, wherein
the first and second turning deflector sheaves are
disposed so that their rotation axes extend horizon-
tally and so as to overlap the car and the counter-
weight in a vertically projected surface. 5

An elevator apparatus according to claim 1, wherein
the driving machine is disposed above a corner por-

tion of the car.
10

An elevator apparatus according to claim 1, wherein

the driving machine is supported by a supporting

pedestal, and the first and second turning deflector

sheave and the supporting pedestal are disposed

within a dimensional range of the driving machine 15

in a vertical direction.
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FIG. 2
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