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Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus having a drive device disposed in an upper por-
tion within a hoistway.

Background Art

[0002] In a conventional elevator apparatus, there is
often adopted a 2:1 roping method as to a main rope for
suspending a car and a counterweight, with a view to
reducing size of a drive device. In the conventional ele-
vator apparatus thus constructed, the car and the coun-
terweight are provided with a car suspending pulley and
a counterweight suspending pulley respectively. The
main rope is wound around the car suspending pulley,
the counterweight suspending pulley, and a driving
sheave of the drive device. The main rope is connected
at one end thereof and the other end thereof to an upper
portion of a hoistway. Thus, the axial load applied to the
drive device is reduced, so the drive device can be re-
duced in size (see Patent Document 1). WO 03 074 409
discloses an elevator apparatus according to the pream-
ble of claims 1, 2 and 3.

[0003] Patent Document 1: JP 10-139321 A

Disclosure of the Invention
Problem to Be Solved by the Invention

[0004] However, the rotational speed of the driving
sheave is higher when the 2:1 roping method is adopted
as to the main rope than when a 1:1 roping method is
adopted, so a loud noise is made.

[0005] The presentinvention has been made to solve
the above-mentioned problem, and it is therefore an ob-
ject of the present invention to obtain an elevator appa-
ratus which makes it possible to reduce the axial load
applied to a drive device and abate noise.

Means for solving the Problems

[0006] An elevator apparatus according to the present
invention includes: a drive device having a drive device
body and a driving sheave rotated around a vertically
extending rotational shaft by the drive device body, and
disposed in an upper portion within a hoistway; a car for
being raised/lowered within the hoistway due to a driving
force of the drive device; a counterweight provided with
a first counterweight rope connecting portion and a sec-
ond counterweight rope connecting portion, for being
raised/lowered within the hoistway due to a driving force
of the drive device; a car suspending pulley provided on
the car; a first car side return pulley and a second car
side return pulley that are disposed in the upper portion
within the hoistway and above the car; a first counter-
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weight side return pulley and a second counterweight
side return pulley that are disposed in the upper portion
within the hoistway and above the counterweight; and a
main rope having a first rope end connected to the first
counterweight rope connecting portion and a second
rope end connected to the second counterweight rope
connecting portion, and sequentially wound around the
first counterweight side return pulley, the driving sheave,
the first car side return pulley, the car suspending pulley,
the second car side return pulley, and the second coun-
terweight side return pulley while extending from the first
rope end to the second rope end, for suspending the car
and the counterweight within the hoistway.

Brief Description of the Drawings
[0007]

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

Fig. 3is a plan view showing another example of the
elevator apparatus according to Embodiment 1 of
the present invention.

Fig. 4 is a lateral view showing an elevator apparatus
according to Embodiment 2 of the present invention.
Fig. 5is alateral view showing an elevator apparatus
according to Embodiment 3 of the present invention.

Best Modes for carrying out the Invention

[0008] Preferredembodiments ofthe presentinvention
will be described hereinafter with reference to the draw-
ings.

Embodiment 1

[0009] Fig. 1is a lateral view showing an elevator ap-
paratus according to Embodiment 1 of the presentinven-
tion. Fig. 2 is a plan view showing the elevator apparatus
of Fig. 1. Referring to Figs. 1 and 2, a pair of vertically
extending car guide rails 2 and a pair of vertically extend-
ing counterweight guide rails 3 are installed within a hoist-
way 1 (Fig. 2). The respective car guide rails 2 and the
respective counterweight guide rails 3 are disposed with-
in the hoistway 1 such that a line connecting the respec-
tive car guide rails 2 to each other extends perpendicu-
larly to a line connecting the respective counterweight
guide rails 3 to each other when the hoistway 1 is verti-
cally projected.

[0010] A car 4 is disposed between the respective car
guide rails 2. A counterweight 5 is disposed between the
respective counterweight guide rails 3. The car 4 is guid-
ed by the respective car guide rails 2 to be raised/lowered
within the hoistway 1. The counterweight 5 is guided by
the respective counterweight guide rails 3 to be
raised/lowered within the hoistway 1. The car 4 and the
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counterweight 5 are disposed side by side in a width di-
rection of the hoistway 1 (a direction extending along the
line connecting the respective car guide rails 2 to each
other) on a vertical projection plane of the hoistway 1. In
other words, the counterweight 5 is disposed beside the
car 4.

[0011] A drive device 6 for generating a driving force
for raising/lowering the car 4 and the counterweight 5 is
provided horizontally in an upper portion within the hoist-
way 1. The drive device 6 is disposed within a region of
the car 4 on the vertical projection plane of the hoistway
1. The drive device 6 has a drive device body 7, and a
driving sheave 8 which is rotated around a vertically ex-
tending rotational shaft by the drive device body 7. In
addition, the drive device 6 is designed as a low-profile
hoisting machine having a dimension in an axial direction
(a direction extending along the rotational shaft of the
driving sheave 8) which is smaller than a dimension in a
radial direction (a direction extending perpendicularly to
the axial direction). In this example, the drive device 6 is
disposed such that the driving sheave 8 is located above
the drive device body 7.

[0012] A pair of car suspending pulleys 9 and 10 are
provided on a lower portion of the car 4 on both sides
thereof respectively. The respective car suspending pul-
leys 9 and 10 are disposed symmetrically with respect
to a center point of a line segment connecting the respec-
tive car guide rails 2 to each other on the vertical projec-
tion plane of the hoistway 1 (Fig. 2).

[0013] A first car side return pulley 11 and a second
car side return pulley 12 are provided in the upper portion
within the hoistway 1 and above the car 4. Each of the
first car side return pulley 11 and the second car side
return pulley 12is rotated around a horizontally extending
rotational shaft. The first car side return pulley 11 is dis-
posed above one of the car suspending pulleys 9. The
second car side return pulley 12 is disposed above the
other car suspending pulley 10.

[0014] A first counterweight rope connecting portion
13 and a second counterweight rope connecting portion
14, which are disposed side by side in a width direction
of the counterweight 5, are provided on an upper portion
of the counterweight 5. The first counterweight rope con-
necting portion 13 and the second counterweight rope
connecting portion 14 are disposed on the line connect-
ing the respective counterweight guide rails 3 to each
other on the vertical projection plane of the hoistway 1
(Fig. 2). Further, the first counterweight rope connecting
portion 13 and the second counterweight rope connect-
ing portion 14 are disposed symmetrically with respect
to a vertical line extending past a center of gravity of the
counterweight 5.

[0015] A first counterweight side return pulley 15 and
a second counterweight side return pulley 16 are provid-
ed in the upper portion within the hoistway 1 and above
the counterweight 5. Each of the first counterweight side
return pulley 15 and the second counterweight side return
pulley 16 is rotated around a horizontally extending ro-
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tational shaft. The first counterweight side return pulley
15 is disposed above the first counterweight rope con-
necting portion 13. The second counterweight side return
pulley 16 is disposed above the second counterweight
rope connecting portion 14.

[0016] The car4 andthe counterweight5 are suspend-
ed within the hoistway 1 by a plurality of main ropes 17
(only one rope is illustrated in the drawings for the sake
of simplicity). Each of the main ropes 17 has a first rope
end 17a connected to the first counterweight rope con-
necting portion 13, and a secondrope end 17b connected
to the second counterweight rope connecting portion 14.
Each of the main ropes 17, which extends from the first
rope end 17a to the second rope end 17b, is sequentially
wound around the first counterweight side return pulley
15, the driving sheave 8, the first car side return pulley
11, the one of the car suspending pulleys 9, the other car
suspending pulley 10, the second car side return pulley
12, and the second counterweight side return pulley 16.
That is, as for the respective main ropes 17, there is
adopted a 1:1 roping method in which the moving dis-
tance of each of the main ropes 17 is equal to the moving
distance of the car 4 and the counterweight 5.

[0017] Each of the main ropes 17 is manufactured by
twisting a plurality of copper wires. Each of these wires
has a wire diameter smaller than a normal wire diameter.
Thus, the respective main ropes 17 are increased in flex-
ibility. The respective main ropes 17 may also be de-
signed as synthetic fiber ropes to achieve further en-
hancement of flexibility.

[0018] Next, an operation will be described. When the
driving sheave 8 is rotated by the drive device body 7,
the respective main ropes 17 are moved in accordance
with rotation of the driving sheave 8 . Thus, the car 4 and
the counterweight 5 are raised/lowered within the hoist-
way 1 while being guided by the respective car guide
rails 2 and the respective counterweight guide rails 3 re-
spectively.

[0019] Next, an axial load applied to the driving sheave
8 will be described. The car 4 and the counterweight 5
are suspended by the main ropes 17. Therefore, a first
rope tension T1 is applied to portions of the main ropes
17 which are located on the first rope end 17a side with
respect to the driving sheave 8, and a second rope ten-
sion T2 is applied to portions of the main ropes 17 which
are located on the second rope end 17b side with respect
to the driving sheave 8.

[0020] A weight W1 of the counterweight 5 is balanced
with the sum of the first rope tension T1 and the second
rope tension T2. Therefore, the following equation is es-
tablished.

T1+4T2 = W1 ... (1)

[0021] An axial load MT applied to the driving sheave
8 is equal to the sum of the first rope tension T1 and the
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second rope tension T2. Therefore, the following rela-
tionship is established in consideration of the equation

(1.

MT = T1+T2 = W1l ... (2)

[0022] That s, the axial load MT is equal to the weight
W1 of the counterweight 5.

[0023] A total weight W2 on the car 4 side (i.e., an
added weight of a car weight Wa of the car 4 itself and
a laden weight Wb of an onboard object within the car 4)
is balanced with the sum of the second rope tension T2
on the one of the car suspending pulleys 9 side and the
second rope tension T2 on the other car suspending pul-
ley 10 side. Therefore, the second rope tension T2 is
expressed by the following equation.

T2 = (W2)/2 (3)

[0024] The first rope tension T1 is expressed by the
following equation in consideration of the equations (1)
and (3).

Tl = W1-(W2)/2 ... (4)

[0025] In this example, the total weight W2 on the car
4 side is balanced with the weight W1 of the counter-
weight 5 when the laden weight Wb is half of a maximum
laden weight Wbmax.

[0026] As is apparent from the equations (3) and (4),
the magnitudes of the first rope tension T1 and the sec-
ond rope tension T2 may be different from each other.
Accordingly, the larger the clearance between the first
counterweight rope connecting portion 13 and the sec-
ond counterweight rope connecting portion 14 becomes,
the larger the offset load applied to the counterweight 5
becomes, and the larger the reactive force applied to
each of the counterweight guide rails 3 becomes. Thus,
when there is a certain clearance between the first coun-
terweight rope connecting portion 13 and the second
counterweight rope connecting portion 14, the level of a
noise resulting from contact of the counterweight 5 with
the respective counterweight guide rails 3 may be in-
creased, or the life of the counterweight guide rails 3 may
be shortened due to abrasion.

[0027] Accordingly, the clearance between the first
counterweight rope connecting portion 13 and the sec-
ond counterweight rope connecting portion 14 is set with-
in a predetermined range where an adverse effect result-
ing from an offset load applied to the counterweight 5,
for example, anoise, abrasion of the counterweight guide
rails 3, or the like can be permitted. In this example, the
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first counterweight rope connecting portion 13 and the
second counterweight rope connecting portion 14 are
disposed on the counterweight 5 in close proximity to the
vertical line extending past the center of gravity of the
counterweight 5.

[0028] In the elevator apparatus constructed as de-
scribed above, the drive device 6 is horizontally provided
in the upper portion within the hoistway 1, and each of
the main ropes 17 for suspending the car 4 and the coun-
terweight 5 within the hoistway 1, which extends from the
first rope end 17a connected to the counterweight 5 to
the second rope end 17b connected to the counterweight
5, is sequentially wound around the first counterweight
side return pulley 15, the driving sheave 8 of the drive
device 6, the first car side return pulley 11, the one of the
car suspending pulleys 9, the other car suspending pulley
10, the second car side return pulley 12, and the second
counterweight side return pulley 16. Therefore, the axial
load applied to the driving sheave 8 can be made equal
to the weight of the counterweight 5, and the moving dis-
tance of the main ropes 17 can be made directly equal
to the moving distance of the car 4 and the counterweight
5. That s, both the total weight W2 on the car 4 side and
the weight W1 of the counterweight 5 can be prevented
from being directly applied to the driving sheave 8, and
the 1:1 roping method is adopted as to the main ropes
17, so the rotational speed of the driving sheave 8 can
be reduced. Accordingly, the drive device 6 can be re-
duced in size, and the space of the hoistway 1 can be
reduced. Further, a noise resulting from rotation of the
driving sheave 8 can also be abated.

[0029] The respective car suspending pulleys 11 and
12 are disposed symmetrically with respect to the center
point of the line segment connecting the respective car
guide rails 2 to each other on the vertical projection plane
of the hoistway 1. Therefore, the car 4 can be stably sus-
pended by the main ropes 17.

[0030] The first counterweight rope connecting portion
13 and the second counterweight rope connecting por-
tion 14 are disposed symmetrically with respect to the
vertical line extending past the center of gravity of the
counterweight 5, and the clearance between the first
counterweight rope connecting portion 13 and the sec-
ond counterweight rope connecting portion 14 is set with-
in the predetermined range. Therefore, the magnitude of
an offset load applied to the counterweight 5 can be set
within a permissible range. Thus, a noise resulting from,
for example, contact of the counterweight 5 on the coun-
terweight guide rails 3 can be abated, and the life of the
counterweight guide rails 3 can be restrained from being
shortened due to abrasion.

[0031] The drive device 6 is designed as a low-profile
hoisting machine having a dimension in an axial direction
which is smaller than a dimension in a radial direction,
so the dimension of the hoistway 1 in a height direction
thereof can further be reduced.

[0032] In the foregoing example, the car suspending
pulleys 9 and 10 are provided on the lower portion of the
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car 4. However, the car suspending pulleys 9 and 10 may
also be provided on an upper portion of the car 4. In this
manner as well, the car 4 can be suspended within the
hoistway 1 by the main ropes 17.

[0033] Inthe foregoing example, the present invention
is applied to an elevator apparatus of a counter weight-
falling-sidewise type in which the counterweight 5 is dis-
posed beside the car 4. However, as shown in Fig. 3, the
present invention may also be applied to an elevator ap-
paratus of counterweight-falling-behind type in which the
counterweight 5 is disposed behind the car 4. In this case,
the line connecting the respective car guide rails 2 to
each other is parallel to the line connecting the respective
counterweight guide rails 3 to each other on the vertical
projection plane of the hoistway 1.

Embodiment 2

[0034] Fig. 4 is a lateral view showing an elevator ap-
paratus according to Embodiment 2 of the present inven-
tion. Referring to Fig. 4, afirst carrope connecting portion
21 and a second car rope connecting portion 22 are pro-
vided on the lower portion of the car 4 on both sides
thereof. The first car rope connecting portion 21 and the
second car rope connecting portion 22 are disposed sym-
metrically with respect to the line segment connecting
the respective car guide rails 2 to each other on the ver-
tical projection plane of the hoistway 1. The first car side
return pulley 11 is disposed above the first car rope con-
necting portion 21. The second car side return pulley 12
is disposed above the second car rope connecting por-
tion 22.

[0035] A counterweight suspending pulley 23 is pro-
vided on the upper portion of the counterweight 5. The
first counterweight side return pulley 15 and the second
counterweight side return pulley 16 are disposed above
the counterweight suspending pulley 23.

[0036] The car4 and the counterweight5 are suspend-
ed within the hoistway 1 by the respective main ropes
17. Each of the main ropes 17 has the first rope end 17a
connected to the first car rope connecting portion 21, and
the second rope end 17b connected to the second car
rope connecting portion 22. Each of the main ropes 17,
which extends from the first rope end 17a to the second
rope end 17b, is sequentially wound around the first car
side return pulley 11, the driving sheave 8, the first coun-
terweight side return pulley 15, the counterweight sus-
pending pulley 23, the second counterweight side return
pulley 16, and the second car side return pulley 12. Em-
bodiment 2 of the present invention is identical to Em-
bodiment 1 of the present invention in other construction-
al details and other operational details.

[0037] Next,the axialload appliedto the driving sheave
8 will be described. A first rope tension T3 is applied to
portions of the main ropes 17 which are located on the
first rope end 17b side with respect to the driving sheave
8, and a second rope tension T4 is applied to portions of
the main ropes 17 which are located on the second rope
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end 17a side with respect to the driving sheave 8.
[0038] The total weight W2 on the car 4 side is bal-
anced with the sum of the first rope tension T3 and the
second rope tension T4. Therefore, the following equa-
tion is established.

T3+T4 = W2 ... {5)

[0039] The axial load MT applied to the driving sheave
8 is equal to the sum of the first rope tension T3 and the
second rope tension T4. Therefore, the following rela-
tionship is established in consideration of the equation

(5).

MT = T3+T4 = W2 ... (6)

[0040] That is, the axial load MT is equal to the total
weight W2 on the car 4 side.

[0041] Inthe same manner as in Embodiment 1 of the
present invention, the first rope tension T3 and the sec-
ond rope tension T4 are expressed by the following equa-
tions respectively.

T3

(W1)/2 ...

T4

i

W2-(Wl)/2 ... (8)

[0042] As described above, the first car rope connect-
ing portion 21 and the second car rope connecting portion
22 are provided on the car 4, and the counterweight sus-
pending pulley 23 is provided on the counterweight 5,
and each of the main ropes 17 for suspending the car 4
and the counterweight 5, which extends from the first
rope end 17a connected to the first car rope connecting
portion 21 to the second rope end 17b connected to the
second car rope connecting portion 22, is sequentially
wound around the first car side return pulley 11, the driv-
ing sheave 8, the first counterweight side return pulley
15, the counterweight suspending pulley 23, the second
counterweight side return pulley 16, and the second car
side return pulley 12. Therefore, as is the case with Em-
bodiment 1 of the present invention, both the total weight
W2 on the car 4 side and the weight W1 of the counter-
weight 5 can be prevented from being directly applied to
the driving sheave 8, and the 1:1 roping method is adopt-
ed as to the main ropes 17, so the rotational speed of
the driving sheave 8 can be lowered. Thus, the axial load
applied to the drive device 6 can be reduced, and a noise
can be abated.

[0043] Thefirstrope connectingportion21andthe sec-



9 EP 1 862 420 B1 10

ond rope connecting portion 22 are disposed symmetri-
cally with respect to the center point of the line segment
connecting the respective car guide rails 2 to each other
on the vertical projection plane of the hoistway 1. There-
fore, the car 4 can be stably suspended by the main ropes
17.

Embodiment 3

[0044] Fig. 5 is a lateral view showing an elevator ap-
paratus according to Embodiment 3 of the present inven-
tion. Referring to Fig. 5, the first counterweight rope con-
necting portion 13 and the second counterweight rope
connecting portion 14, which are disposed side by side
in the width direction of the counterweight 5, are provided
on the upper portion of the counterweight 5. The car 4
and the counterweight 5 are suspended within the hoist-
way 1 by a main rope body 31 having a first main rope
32 and a second main rope 33.

[0045] The first main rope 32 has a first rope end 32a
connected to the first car rope connecting portion 21, and
a second rope end 32b connected to the first counter-
weight rope connecting portion 13. The first main rope
32, which extends from the first rope end 32a to the sec-
ond rope end 32b, is sequentially wound around the first
car side return pulley 11, the driving sheave 8, and the
first counterweight side return pulley 15.

[0046] The second main rope 33 has a third rope end
33a connected to the second car rope connecting portion
22, and a fourth rope end 33b connected to the second
counterweight rope connecting portion 14. The second
main rope 33, which extends from the third rope end 33a
to the fourth rope end 33b, is sequentially wound around
the second car side return pulley 12 and the second coun-
terweight side return pulley 16. That is, the second main
rope 33 iswound around the second car side return pulley
12 and the second counterweight side return pulley 16
while bypassing the driving sheave 8. Embodiment 3 of
the present invention is identical to Embodiment 2 of the
present invention in other constructional details.

[0047] The main rope body 31 suspends the car 4 and
the counterweight 5 such that the sum of the weight W1
of the counterweight 5 and the total weight W2 on the
car 4 side is distributed to the first main rope 32 and the
second main rope 33. The axial load applied to the driving
sheave 8 results only from a tension in the first main rope
32. That is, the axial load applied to the driving sheave
8 is equal to that part of the sum of the weight W1 of the
counterweight 5 and the total weight W2 on the car 4 side
which is borne by the first main rope 32.

[0048] As described above, the first car rope connect-
ing portion 21 and the second car rope connecting portion
22 are provided on the car 4, and the first counterweight
rope connecting portion 13 and the second counter-
weight rope connecting portion 14 are provided on the
counterweight 5. Also, the main rope body 31 for sus-
pending the car 4 and the counterweight 5 has the first
main rope 32, which is wound around the driving sheave
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8 and connected to the first car rope connecting portion
21 and the first counterweight rope connecting portion
13, and the second main rope 33, which is connected to
the second car rope connecting portion 22 and the sec-
ond counterweight rope connecting portion 14 while by-
passing the driving sheave 8. Therefore, the car 4 and
the counterweight 5 can be suspended by the first main
rope 32 and the second main rope 33 in a distributed
manner, so both the total weight W2 on the car 4 side
and the weight W1 of the counterweight 5 can be pre-
vented from being directly applied to the driving sheave
8. The 1:1 roping method is adopted as to the main ropes
17, so the rotational speed of the driving sheave 8 can
be reduced. Thus, the axial load applied to the drive de-
vice 6 can be reduced, and a noise can be abated.
[0049] In Embodiments 1 and 2 of the present inven-
tion, the present invention is applied to the elevator ap-
paratus of counterweight-falling-sidewise type in which
the counterweight 5 is disposed beside the car 4. How-
ever, the present invention is also applicable to an ele-
vator apparatus of counterweight-falling-behind type in
which the counterweight 5 is disposed behind the car 4.
[0050] In Embodiments 1 and 3 of the present inven-
tion, the first counterweight rope connecting portion 13
and the second counterweight rope connecting portion
14 are disposed side by side in the width direction of the
counterweight 5. However, the first counterweight rope
connecting portion 13 and the second counterweight
rope connecting portion 14 may be disposed side by side
in a thickness direction of the counterweight 5. In this
case, the first counterweight rope connecting portion 13
and the second counterweight rope connecting portion
14 are disposed symmetrically with respect to the vertical
line extending past the center of gravity of the counter-
weight 5. The clearance between the first counterweight
rope connecting portion 13 and the second counter-
weight rope connecting portion 14 is set within a prede-
termined range. In this manner as well, the magnitude of
an offset load applied to the counterweight 5 can be con-
fined within a permissible range.

[0051] In Embodiments 1 and 3 of the present inven-
tion, the first counterweight rope connecting portion 13
and the second counterweight rope connecting portion
14 are disposed side by side in the width direction of the
counterweight 5. However, it is also appropriate that a
plurality of (an even number of) first counterweight rope
connecting portions 13 are disposed symmetrically with
respect to the vertical line extending past the center of
gravity of the counterweight 5, and that a plurality of (an
even number of) second counterweight rope connecting
portions 14 are disposed symmetrically with respect to
the vertical line extending past the center of gravity of
the counterweight 5. In this manner, the occurrence of
an offset load applied to the counterweight 5 can be pre-
vented even when the first rope tension T1 and the sec-
ond rope tension T2 are different in magnitude from each
other.
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1. An elevator apparatus comprising:

adrive device (6) having a drive device body (7)
and a driving sheave (8) rotated around a verti-
cally extending rotational shaft by the drive de-
vice body (7), and disposed in an upper portion
within a hoistway (1);

a car (4) for being raised/lowered within the
hoistway (1) due to a driving force of the drive
device (6);

a counterweight (5) for being raised/lowered
within the hoistway (1) due to a driving force of
the drive device (6);

characterized in that the counterweight (5) is
provided with a first counterweight rope con-
necting portion (13) and a second counterweight
rope connecting portion (14); and

that the elevator apparatus further comprises:

a car suspending pulley (9, 10) provided on
the car (4);

a first car side return pulley (11) and a sec-
ond car side return pulley (12) that are dis-
posed in the upper portion within the hoist-
way (1) and above the car (4);

a first counterweight side return pulley (15)
and a second counterweight side return pul-
ley (16) that are disposed in the upper por-
tion within the hoistway (1) and above the
counterweight (5); and

a main rope (17) having a first rope end
(17a) connected to the first counterweight
rope connecting portion (13) and a second
rope end (17b) connected to the second
counterweight rope connecting portion (14),
and sequentially wound around the first
counterweight side return pulley (15), the
driving sheave (8), the first car side return
pulley (11), the car suspending pulley (9,
10), the second car side return pulley (12),
and the second counterweight side return
pulley (16) while extending from the first
rope end (17a) to the second rope end
(17b), for suspending the car (4) and the
counterweight (5) within the hoistway (1).

2. An elevator apparatus comprising:

adrive device (6) having a drive device body (7)
and a driving sheave (8) rotated around a verti-
cally extending rotational shaft by the drive de-
vice body (7), and disposed in an upper portion
within a hoistway (1);

a car (4) for being raised/lowered within the
hoistway (1) due to a driving force of the drive
device (6);
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a counterweight (5) for being raised/lowered
within the hoistway (1) due to a driving force of
the drive device (6);

characterized in that:

the car (4) is provided with a first car rope
connecting portion (21) and a second car
rope connecting portion (22); and

that the elevator apparatus further comprises:

acounterweight suspending pulley (23) pro-
vided on the counterweight (5);

a first car side return pulley (11) and a sec-
ond car side return pulley (12) that are dis-
posed in the upper portion within the hoist-
way (1) and above the car (4);

a first counterweight side return pulley (15)
and a second counterweight side return pul-
ley (16) that are disposed in the upper por-
tion within the hoistway (1) and above the
counterweight (5); and

a main rope (17) having a first rope end
(17a) connected to the first car rope con-
necting portion (21) and a second rope end
(17b) connected to the second car rope con-
necting portion (22), and sequentially
wound around the first car side return pulley
(11), the driving sheave (8), the first coun-
terweight side return pulley (15), the coun-
terweight suspending pulley (23), the sec-
ond counterweight side return pulley (16),
and the second car side return pulley (12)
while extending from the firstrope end (17a)
to the second rope end (17b), for suspend-
ing the car (4) and the counterweight (5)
within the hoistway (1).

3. An elevator apparatus comprising:

a drive device (6) having a drive device body (7)
and a driving sheave (8) rotated around a verti-
cally extending rotational shaft by the drive de-
vice body (7), and disposed in an upper portion
within a hoistway (1);

a car (4) for being raised/lowered within the
hoistway (1) due to a driving force of the drive
device (6);

a counterweight (5) for being raised/lowered
within the hoistway (1) due to a driving force of
the drive device (6);

characterized in that:

the car (4) is provided with a first car rope
connecting portion (21) and a second car
rope connecting portion (22);

the counterweight (5) is provided with a first
counterweight rope connecting portion (13)
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and a second counterweight rope connect-
ing portion (14); and

that the elevator apparatus further comprises:

a first car side return pulley (11) and a sec-
ond car side return pulley (12) that are dis-
posed in the upper portion within the hoist-
way (1) and above the car (4);

a first counterweight side return pulley (15)
and a second counterweight side return pul-
ley (16) that are disposed in the upper por-
tion within the hoistway (1) and above the
counterweight (5); and

a main rope body (31) having a first main
rope (32), which includes a first rope end
(32a) connected to the first car rope con-
necting portion (21) and a second rope end
(32b) connected to the first counterweight
rope connecting portion (13) and is sequen-
tially wound around the first car side return
pulley (11), the driving sheave (8), and the
first counterweight side return pulley (15)
while extending from the firstrope end (32a)
to the second rope end (32b), and a second
main rope (32), which includes a third rope
end (33a) connected to the second car rope
connecting portion (22) and a fourth rope
end (33b) connected to the second coun-
terweight rope connecting portion (14) and
is sequentially wound around the second
car side return pulley (12) and the second
counterweight side return pulley (16) and
bypasses the driving sheave (8) while ex-
tending from the third rope end (33a) to the
fourth rope end (33b), for suspending the
car (4) and the counterweight (5) within the
hoistway (1).

4. The elevator apparatus according to Claim 1, char-
acterized in that:

the hoistway (1) has provided therein a pair of
car guide rails (2) for guiding the car (4);

the car (4) is provided with a pair of car suspend-
ing pulleys (9, 10) as mentioned above; and
the respective car suspending pulleys (9, 10)
are disposed symmetrically with respect to a
center point of a line segment connecting the
respective car guide rails (2) to each other on a
vertical projection plane of the hoistway (1).

5. The elevator apparatus according to Claim 2 or 3,
characterized in that:

the hoistway (1) has provided therein a pair of
car guide rails (2) for guiding the car (4); and
the first car rope connecting portion (21) and the

10

15

20

25

30

35

40

45

50

55

second car rope connecting portion (22) are dis-
posed symmetrically with respect to a center
point of a line segment connecting the respec-
tive car guide rails (2) to each other on a vertical
projection plane of the hoistway (1).

6. The elevator apparatus according to Claim 1 or 3,
characterized in that:

the first counterweight rope connecting portion
(13) and the second counterweight rope con-
necting portion (14) are disposed symmetrically
with respect to a vertical line extending past a
center of gravity of the counterweight (5); and
the first counterweight rope connecting portion
(13) and the second counterweight rope con-
necting portion (14) are spaced apart from each
other by a clearance that is set within a prede-
termined range.

7. The elevator apparatus according to Claim 1 or 3,
characterized in that:

the counterweight (5) is provided with an even
number of first counterweight rope connecting
portions (13) as mentioned above and an even
number of second counterweight rope connect-
ing portions (14) as mentioned above; and

the respective first counterweight connecting
portions (13) are disposed symmetrically with
respect to a vertical line extending past a center
of gravity of the counterweight (5); and

the respective second counterweight connect-
ing portions (14) are disposed symmetrically
with respect to the vertical line.

8. The elevator apparatus according to any one of
Claims 1to 7, characterized in that the drive device
(6) is a low-profile hoisting machine having a dimen-
sion in an axial direction along the rotational shaft
which is smaller than adimension in a radial direction
perpendicular to the rotational shaft.

Patentanspriiche
1. Aufzugsvorrichtung mit:

einer Antriebseinrichtung (6) mit einem An-
triebseinrichtungskérper (7) und einer Antriebs-
scheibe (8), die durch den Antriebseinrichtungs-
kérper (7) um eine sich vertikal erstreckende
Drehwelle gedreht wird, und die in einem oberen
Abschnittin einem Aufzugsschacht (1) angeord-
net ist;

einer Kabine (4) zum Anheben/Absenken inner-
halb des Aufzugsschachts (1) infolge einer An-
triebskraft der Antriebseinrichtung (6);
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einem Gegengewicht (5) zum Anheben/Absen-
ken innerhalb des Aufzugsschachts (1) infolge
einer Antriebskraft der Antriebseinrichtung (6);
dadurch gekennzeichnet, dass das Gegenge-
wicht (5) mit einem ersten Gegengewichtsseil-
verbindungsabschnitt (13) und einem zweiten
Gegengewichtsseilverbindungsabschnitt  (14)
versehen ist; und

dass die Aufzugsvorrichtung ferner aufweist:

eine Kabinenaufhangerolle (9, 10), die an
der Kabine (4) vorgesehen ist;

eine erste Kabinenseitenumlenkrolle (11)
und eine zweite Kabinenseitenumlenkrolle
(12), die in dem oberen Abschnitt innerhalb
des Aufzugsschachts (1) und oberhalb der
Kabine (4) angeordnet sind;

eine erste Gegengewichtsseitenumlenkrol-
le (15) und eine zweite Gegengewichtssei-
tenumlenkrolle (16), die in dem oberen Ab-
schnitt innerhalb des Aufzugsschachts (1)
und oberhalb des Gegengewichts (5) ange-
ordnet sind; und

ein Hauptseil (17), das ein mit dem ersten
Gegengewichtsseilverbindungsabschnitt
(13) verbundenes erstes Seilende (17a)
und ein mit dem zweiten Gegengewichts-
seilverbindungsabschnitt (14) verbunde-
nes zweites Seilende (17b) aufweist und se-
quentiell um die erste Gegengewichtsseite-
numlenkrolle (15), die Antriebsscheibe (8),
die erste Kabinenseitenumlenkrolle (11),
die Kabinenaufhangerolle (9, 10), die zwei-
te Kabinenseitenumlenkrolle (12), und die
zweite Gegengewichtsseitenumlenkrolle
(16) gewickelt ist, wahrend es sich von dem
ersten Seilende (17a) zu dem zweiten Sei-
lende (17b) erstreckt, zum Aufhdngen der
Kabine (4) und des Gegengewichts (5) in-
nerhalb des Aufzugsschachts (1).

2. Aufzugsvorrichtung mit:

einer Antriebseinrichtung (6) mit einem An-
triebseinrichtungskérper (7) und einer Antriebs-
scheibe (8), die durch den Antriebseinrichtungs-
kérper (7) um eine sich vertikal erstreckende
Drehwelle gedreht wird, und die in einem oberen
Abschnitt in einem Aufzugsschacht (1) angeord-
net ist;

einer Kabine (4) zum Anheben/Absenken inner-
halb des Aufzugsschachts (1) infolge einer An-
triebskraft der Antriebseinrichtung (6);

einem Gegengewicht (5) zum Anheben/Absen-
ken innerhalb des Aufzugsschachts (1) infolge
einer Antriebskraft der Antriebseinrichtung (6);
dadurch gekennzeichnet, dass:
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die Kabine (4) mit einem ersten Kabinen-
seilverbindungsabschnitt (21) und einem
zweiten Kabinenseilverbindungsabschnitt
(22) versehen ist; und

dass die Aufzugsvorrichtung ferner aufweist:

eine Gegengewichtsaufhangerolle (23), die
an dem Gegengewicht (5) vorgesehen ist;
eine erste Kabinenseitenumlenkrolle (11)
und eine zweite Kabinenseitenumlenkrolle
(12), die in dem oberen Abschnitt innerhalb
des Aufzugsschachts (1) und oberhalb der
Kabine (4) angeordnet sind;

eine erste Gegengewichtsseitenumlenkrol-
le (15) und eine zweite Gegengewichtssei-
tenumlenkrolle (16), die in dem oberen Ab-
schnitt innerhalb des Aufzugsschachts (1)
und oberhalb des Gegengewichts (5) ange-
ordnet sind; und

ein Hauptseil (17), das ein mit dem ersten
Kabinenseilverbindungsabschnitt (21) ver-
bundenes erstes Seilende (17a) und ein mit
dem zweiten Kabinenseilverbindungsab-
schnitt (22) verbundenes zweites Seilende
(17b) aufweist und sequentiell um die erste
Kabinenseitenumlenkrolle (11), die An-
triebsscheibe (8), die erste Gegengewichts-
seitenumlenkrolle (15), die Gegenge-
wichtsaufhangerolle (23), die zweite Ge-
gengewichtsseitenumlenkrolle (16), und
die zweite Kabinenseitenumlenkrolle (12),
gewickelt ist, wahrend es sich von dem ers-
ten Seilende (17a) zu dem zweiten Seilende
(17b) erstreckt, zum Aufhangen der Kabine
(4) und des Gegengewichts (5) innerhalb
des Aufzugsschachts (1).

3. Aufzugsvorrichtung mit:

einer Antriebseinrichtung (6) mit einem An-
triebseinrichtungskérper (7) und einer Antriebs-
scheibe (8), die durch den Antriebseinrichtungs-
kérper (7) um eine sich vertikal erstreckende
Drehwelle gedrehtwird, und die in einem oberen
Abschnittin einem Aufzugsschacht (1) angeord-
net ist;

einer Kabine (4) zum Anheben/Absenken inner-
halb des Aufzugsschachts (1) infolge einer An-
triebskraft der Antriebseinrichtung (6);

einem Gegengewicht (5) zum Anheben/Absen-
ken innerhalb des Aufzugsschachts (1) infolge
einer Antriebskraft der Antriebseinrichtung (6);
dadurch gekennzeichnet, dass:

die Kabine (4) mit einem ersten Kabinen-
seilverbindungsabschnitt (21) und einem
zweiten Kabinenseilverbindungsabschnitt
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(22) versehen ist;

wobei das Gegengewicht (5) mit einem ers-
ten Gegengewichtsseilverbindungsab-
schnitt (13) und einem zweiten Gegenge-
wichtsseilverbindungsabschnitt (14) verse-
hen ist; und

dass die Aufzugsvorrichtung ferner aufweist:

eine erste Kabinenseitenumlenkrolle (11)
und einer zweite Kabinenseitenumlenkrolle
(12), die in dem oberen Abschnitt innerhalb
des Aufzugsschachts (1) und oberhalb der
Kabine (4) angeordnet sind;

eine erste Gegengewichtsseitenumlenkrol-
le (15) und eine zweite Gegengewichtssei-
tenumlenkrolle (16), die in dem oberen Ab-
schnitt innerhalb des Aufzugsschachts (1)
und oberhalb des Gegengewichts (5) ange-
ordnet sind; und

einen Hauptseilkérper (31) miteinem ersten
Hauptseil (32), das ein mit dem ersten Ka-
binenseilverbindungsabschnitt (21) ver-
bundenes erstes Seilende (32a) und ein mit
dem ersten Gegengewichtsseilverbin-
dungsabschnitt (13) verbundenes zweites
Seilende (32b) aufweist und sequentiell um
die erste Kabinenseitenumlenkrolle (11),
die Antriebsscheibe (8), und die erste Ge-
gengewichtsseitenumlenkrolle (15) gewi-
ckelt ist, wahrend es sich von dem ersten
Seilende (32a) zu dem zweiten Seilende
(32b) erstreckt, und mit einem zweiten
Hauptseil (32), das ein mit dem zweiten Ka-
binenseilverbindungsabschnitt (22) ver-
bundenes drittes Seilende (33a) und ein mit
dem zweiten Gegengewichtsseilverbin-
dungsabschnitt (14) verbundenes viertes
Seilende (33b) aufweist und sequentiell um
die zweite Kabinenseitenumlenkrolle (12)
und die zweite Gegengewichtsseitenum-
lenkrolle (16) gewickeltist und die Antriebs-
scheibe (8) umgeht, wahrend es sich von
dem dritten Seilende (33a) zu dem vierten
Seilende (33b) erstreckt, zum Aufhangen
der Kabine (4) und des Gegengewichts (5)
innerhalb des Aufzugsschachts (1).

4. Aufzugsvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass:

der Aufzugsschacht (1) darin mit einem Paar an
Kabinenfiihrungsschienen (2) zum Fihren der
Kabine (4) versehen ist;

die Kabine (4) mit einem Paar an Kabinenauf-
hangerollen (9, 10), wie vorstehend erwahnt,
versehen ist; und

die jeweiligen Kabinenaufhangerollen (9, 10) in
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Bezug auf einen Mittelpunkt eines Linienseg-
ments, das die jeweiligen Kabinenfiihrungs-
schienen (2) auf einer vertikalen Projektionse-
bene des Aufzugsschachts (1) miteinander ver-
bindet, symmetrisch angeordnet sind.

5. Aufzugsvorrichtung nach Anspruch 2 oder 3, da-
durch gekennzeichnet, dass:

der Aufzugsschacht (1) darin mit einem Paar an
Kabinenfiihrungsschienen (2) zum Fihren der
Kabine (4) versehen ist; und

der erste Kabinenseilverbindungsabschnitt (21)
und der zweite Kabinenseilverbindungsab-
schnitt (22) in Bezug auf einen Mittelpunkt eines
Liniensegments, das die jeweiligen Kabinenfiih-
rungsschienen (2) auf einer vertikalen Projekti-
onsebene des Aufzugsschachts (1) miteinander
verbindet, symmetrisch angeordnet sind.

6. Aufzugsvorrichtung nach Anspruch 1 oder 3, da-
durch gekennzeichnet, dass:

der erste Gegengewichtsseilverbindungsab-
schnitt (13) und der zweite Gegengewichtsseil-
verbindungsabschnitt (14) in Bezug auf eine
vertikale Linie, die sich an einem Schwerpunkt
des Gegengewichts (5) vorbei erstreckt, sym-
metrisch angeordnet sind; und

wobei der erste Gegengewichtsseilverbin-
dungsabschnitt (13) und der zweite Gegenge-
wichtsseilverbindungsabschnitt (14) zueinan-
der um einen Zwischenraum beabstandet sind,
der innerhalb eines vorgegebenen Bereichs
festgelegt ist.

7. Aufzugsvorrichtung nach Anspruch 1 oder 3, da-
durch gekennzeichnet, dass:

das Gegengewicht (5) mit einer geraden Anzahl
an ersten Gegengewichtsseilverbindungsab-
schnitten (13), wie vorstehend erwéhnt, und ei-
nergeraden Anzahl an zweiten Gegengewichts-
seilverbindungabschnitten (14), wie vorstehend
erwahnt, versehen ist;

die jeweiligen ersten Gegengewichtsverbin-
dungsabschnitte (13) in Bezug auf eine vertikale
Linie, die sich an einem Schwerpunkt des Ge-
gengewichts (5) vorbei erstreckt, symmetrisch
angeordnet sind; und

die jeweiligen zweiten Gegengewichtsverbin-
dungsabschnitte (14) in Bezug auf die vertikale
Linie symmetrisch angeordnet sind.

8. Aufzugsvorrichtung nach einem der Anspriiche 1 bis
7, dadurch gekennzeichnet, dass die Antriebsein-
richtung (6) eine Low-Profile-Férdermaschine ist, mit
einer Abmessung in einer Axialrichtung entlang der
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Drehwelle, die kleiner ist als eine Abmessung in ei-
ner Radialrichtung, senkrecht zu der Drehwelle.

extrémité de cable (17a) jusqu’a la deuxie-
me extrémité de cable (17b), pour suspen-
dre la cabine (4) et le contrepoids (5) a I'in-
térieur de la cage (1).
Revendications 5

2. Appareil d’'ascenseur comprenant :
1. Appareil d’ascenseur comprenant :

un dispositif d’entrainement (6) ayant un corps

un dispositif d’entrainement (6) ayant un corps
de dispositif d’entrainement (7) et une poulie

de dispositif d’entrainement (7) et une poulie 170 d’entrainement (8) mise en rotation autour d’'un

d’entrainement (8) mise en rotation autour d’'un arbre rotatif s’étendant verticalement par le

arbre rotatif s’étendant verticalement par le corps de dispositif d’entrainement (7), et étant

corps de dispositif d’entrainement (7), et étant disposé dans une partie supérieure a l'intérieur

disposé dans une partie supérieure a l'intérieur d'une cage (1) ;

d'une cage (1) ; 15 une cabine (4) destinée a étre soulevée/abais-

une cabine (4) destinée a étre soulevée/abais- sée a l'intérieur de la cage (1) sous I'effet d’'une

sée a l'intérieur de la cage (1) sous l'effet d’'une force d’entrainement du dispositif d’entraine-

force d’entrainement du dispositif d’entraine- ment (6) ;

ment (6) ; un contrepoids (5) destiné a étre soulevé/abais-

un contrepoids (5) destiné a étre soulevé/abais- 20 sé a lintérieur de la cage (1) sous l'effet d’'une

sé a l'intérieur de la cage (1) sous l'effet d’'une force d’entrainement du dispositif d’entraine-

force d’entrainement du dispositif d’entraine- ment (6) ;

ment (6) ; caractérisé en ce que :

caractérisé en ce que le contrepoids (5) est

pourvu d’une premiére partie de raccordement 25 la cabine (4) est pourvue d’'une premiéere

de céble de contrepoids (13) et d’'une deuxieme partie de raccordement de cable de cabine

partie de raccordement de cable de contrepoids (21) et d’une deuxiéme partie de raccorde-

(14) ; et ment de cable de cabine (22) ; et

en ce que 'appareil d’ascenseur comprend en

outre : 30 en ce que 'appareil d’ascenseur comprend en

outre :

une poulie de suspension de cabine (9, 10)
prévue sur la cabine (4) ; une poulie de suspension de contrepoids
une premiére poulie de retour c6té cabine (23) prévue sur le contrepoids (5) ;
(11) et une deuxiéme poulie de retour cété 35 une premiére poulie de retour c6té cabine
cabine (12) qui sont disposées dans la par- (11) et une deuxieme poulie de retour cbté
tie supérieure a l'intérieur de la cage (1) et cabine (12) qui sont disposées dans la par-
au-dessus de la cabine (4) ; tie supérieure a I'intérieur de la cage (1) et
une premiere poulie de retour c6té contre- au-dessus de la cabine (4) ;
poids (15) et une deuxiéme poulie de retour 40 une premiére poulie de retour cété contre-
coté contrepoids (16) qui sont disposées poids (15) et une deuxiéme poulie de retour
dans la partie supérieure a l'intérieur de la cbté contrepoids (16) qui sont disposées
cage (1) etau-dessus du contrepoids (5) ; et dans la partie supérieure a l'intérieur de la
un cable principal (17) ayant une premiére cage (1) etau-dessus du contrepoids (5) ; et
extrémité de cable (17a) raccordée alapre- 45 un cable principal (17) ayant une premiéere
miére partie de raccordement de céble de extrémité de cable (17a) raccordée ala pre-
contrepoids (13) et une deuxieme extrémité miére partie de raccordement de céble de
de cable (17b) raccordée aladeuxiéme par- cabine (21) et une deuxiéme extréemité de
tie de raccordement de cable de contre- cable (17b) raccordée a la deuxiéme partie
poids (14), et étant enroulé de maniére sé- 50 de raccordement de cable de cabine (22),
quentielle autour de la premiére poulie de et étant enroulé de maniére séquentielle
retour c6té contrepoids (15), de la poulie autour de la premiére poulie de retour c6té
d’entrainement (8), de la premiére poulie de cabine (11), de la poulie d’entrainement (8),
retour c6té cabine (11), de la poulie de sus- de la premiére poulie de retour c6té contre-
pension de cabine (9, 10), de la deuxiéme 55 poids (15), de la poulie de suspension de

poulie de retour c6été cabine (12), et de la
deuxiéme poulie de retour cété contrepoids
(16) tout en s’étendant depuis la premiére

1"

contrepoids (23), de la deuxieme poulie de
retour coté contrepoids (16), etde ladeuxie-
me poulie de retour c6té cabine (12) tout en
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s’étendant depuis la premiere extrémité de
cable (17a) jusqu’a la deuxiéme extrémité
de cable (17b), pour suspendre la cabine
(4) et le contrepoids (5) a l'intérieur de la
cage (1).

3. Appareil d’ascenseur comprenant :

un dispositif d’entrainement (6) ayant un corps
de dispositif d’entrainement (7) et une poulie
d’entrainement (8) mise en rotation autour d’'un
arbre rotatif s’étendant verticalement par le
corps de dispositif d’entrainement (7), et étant
disposé dans une partie supérieure a l'intérieur
d'une cage (1) ;

une cabine (4) destinée a étre soulevée/abais-
sée a l'intérieur de la cage (1) sous l'effet d’'une
force d’entrainement du dispositif d’entraine-
ment (6) ;

un contrepoids (5) destiné a étre soulevé/abais-
sé a l'intérieur de la cage (1) sous l'effet d’'une
force d’entrainement du dispositif d’entraine-
ment (6) ;

caractérisé en ce que :

la cabine (4) est pourvue d’une premiére
partie de raccordement de cable de cabine
(21) et d’'une deuxiéme partie de raccorde-
ment de cable de cabine (22) ;

le contrepoids (5) est pourvu d’'une premiée-
re partie de raccordement de cable de con-
trepoids (13) et d’'une deuxiéme partie de
raccordement de cable de contrepoids
(14) ; et

en ce que I'appareil d’ascenseur comprend en
outre :

une premiére poulie de retour cété cabine
(11) et une deuxieéme poulie de retour cété
cabine (12) qui sont disposées dans la par-
tie supérieure a l'intérieur de la cage (1) et
au-dessus de la cabine (4) ;

une premiére poulie de retour c6té contre-
poids (15) et une deuxiéme poulie de retour
c6té contrepoids (16) qui sont disposées
dans la partie supérieure a l'intérieur de la
cage (1) etau-dessus du contrepoids (5) ; et
un corps de cable principal (31) ayant un
premier cable principal (32), qui comporte
une premiére extrémité de cable (32a) rac-
cordée a la premiére partie de raccorde-
ment de cable de cabine (21) et une deuxie-
me extrémité de cable (32b) raccordée ala
premiére partie de raccordement de cable
de contrepoids (13) et est enroulé de ma-
niere séquentielle autour de la premiere
poulie de retour coté cabine (11), de la pou-
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lie d’entrainement (8), et de la premiere
poulie de retour cété contrepoids (15) tout
en s’étendant depuis la premiére extrémité
de cable (32a) jusqu’'a la deuxiéme extré-
mité de cable (32b), et un deuxiéme céble
principal (33), qui comporte une troisieme
extrémité de cable (33a) raccordée a la
deuxiéme partie de raccordement de cable
de cabine (22) et une quatrieme extrémité
de cable (33b) raccordée aladeuxiéme par-
tie de raccordement de cable de contre-
poids (14) et est enroulé de maniéere sé-
quentielle autour de la deuxiéme poulie de
retour coté cabine (12) et de la deuxieme
poulie de retour cété contrepoids (16) et
contourne la poulie d’entrainement (8) tout
en s’étendant depuis la troisiéme extrémité
de cable (33a) jusqu’a la quatrieme extré-
mité de cable (33b), pour suspendre la ca-
bine (4) et le contrepoids (5) a l'intérieur de
la cage (1).

4. Appareil d’ascenseur selon la revendication 1, ca-
ractérisé en ce que :

une paire de rails de guidage de cabine (2) des-
tinés a guider la cabine (4) sont prévus dans la
cage (1) ;

la cabine (4) est pourvue d’une paire de poulies
de suspension de cabine (9, 10) comme men-
tionné ci-dessus ; et

les poulies de suspension de cabine respectives
(9, 10) sont disposées symétriquement par rap-
port a un point central d’'un segment de droite
reliant les rails de guidage de cabine respectifs
(2) 'un al'autre sur un plan de projection vertical
de la cage (1).

5. Appareil d’ascenseur selon la revendication 2 ou 3,
caractérisé en ce que :

une paire de rails de guidage de cabine (2) des-
tinés a guider la cabine (4) sont prévus dans la
cage (1) ; et

la premiére partie de raccordement de cable de
cabine (21) et la deuxieme partie de raccorde-
ment de cable de cabine (22) sont disposées
symétriquement par rapport a un point central
d’'un segment de droite reliant les rails de gui-
dage de cabine respectifs (2) 'un a l'autre sur
un plan de projection vertical de la cage (1).

6. Appareil d’ascenseur selon la revendication 1 ou 3,
caractérisé en ce que :

la premiére partie de raccordement de cable de
contrepoids (13) et la deuxiéme partie de rac-
cordement de céble de contrepoids (14) sont
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disposées symétriquement par rapport a une li-
gne verticale s’étendant au-dela d’'un centre de
gravité du contrepoids (5) ; et

la premiére partie de raccordement de cable de
contrepoids (13) et la deuxiéme partie de rac-
cordement de cable de contrepoids (14) sont
espaceées I'une de I'autre par un jeu qui estréglé
dans une plage prédéterminée.

7. Appareil d’ascenseur selon la revendication 1 ou 3,
caractérisé en ce que :

le contrepoids (5) est pourvu d’'un nombre pair
de premiéres parties de raccordement de cable
de contrepoids (13) comme mentionné ci-des-
sus et d’'un nombre pair de deuxiémes parties
de raccordement de céble de contrepoids (14)
comme mentionné ci-dessus ; et

les premiéres parties de raccordement de con-
trepoids respectives (13) sont disposées symé-
triquement par rapport a une ligne verticale
s’étendant au-dela d’'un centre de gravité du
contrepoids (5) ; et

les deuxiémes parties de raccordement de con-
trepoids respectives (14) sont disposées symé-
triquement par rapport a la ligne verticale.

8. Appareild’ascenseur selon'une quelconque des re-
vendications 1 a 7, caractérisé en ce que le dispo-
sitif d’entrainement (6) est une machine de levage
a profil bas ayant une dimension dans une direction
axiale le long de I'arbre rotatif qui est inférieure a une
dimension dans une direction radiale perpendiculai-
re a l'arbre rotatif.
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