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(54) ELEVATOR HOIST

(57) In an elevator hoisting machine, a rotary portion
is rotatably supported by a base member. Further, the
rotary portion has a rotary portion main body, and a drive
sheave around which a main rope of an elevator is
wound. The rotary portion is rotated by the drive force of
a motor. The motor has a motor rotor mounted to the
rotary portion main body, and a motor stator mounted to
the base member so as to be opposed to the motor rotor.
A sheave fixing portion, to which the drive sheave is fixed,
is provided to the rotary portion main body.



EP 1 705 148 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to an elevator
hoisting machine in which a drive sheave around which
a main rope of an elevator is wound is provided to a rotary
portion.

Background Art

[0002] In the conventional elevator hoisting machine
disclosed in JP 2000-289954 A, for example, a drive
sheave around which a main rope is wound is provided
integrally with a rotary member (cup-shaped member).
Further, the rotary member is rotatably supported by a
main shaft. The main shaft is supported by a support
plate and a base member at its opposite end portions.
[0003] It is desirable, however, to change the support-
ing structure for the rotary member according to the
weights of a car and a counterweight. That is, when the
weights of the car and the counterweight are relatively
large, the rotary member should be supported on both
sides; however, when the weights of the car and the coun-
terweight are relatively small, it is desirable to adopt a
cantilever structure as the supporting structure for the
rotary member. Conventionally, such a change in the
supporting structure adopted necessitates manufacture
of two kinds of hoisting machines differing from each oth-
er in most of their respective component parts.

Disclosure of the Invention

[0004] To this end, according to one aspect of the
present invention, there is provided an elevator hoisting
machine comprising: a base member; a rotary portion
having a rotary portion main body, and a drive sheave
around which a main rope of an elevator is wound, the
rotary portion being rotatably supported by the base
member; and a motor having a motor rotor mounted to
the rotary portion main body, and a motor stator mounted
to the base member such that the motor stator is opposed
to the motor rotor, the motor causing the rotary portion
to rotate, wherein the rotary portion main body is provided
with a sheave fixing portion to which the drive sheave is
fixed.
[0005] The present invention is made in order to over-
come the problem as described above, and therefore it
is an object of the present invention to provide an elevator
hoisting machine capable of achieving commonality of
parts between the case where a cantilever support struc-
ture is adopted for a drive sheave and the case where a
double-cantilever support structure is adopted for the
same.

Brief Description of the Drawings

[0006]

Fig. 1 is a sectional view showing an elevator hoisting
machine of a cantilever support structure according
to Embodiment 1 of the present invention;
Fig. 2 is a sectional view showing a state in which
the elevator hoisting machine of Fig. 1 is of a double-
cantilever support structure;
Fig. 3 is a perspective view showing the outward
appearance of the elevator hoisting machine of Fig.
2;
Fig. 4 is a sectional view showing a state in which
an elevator hoisting machine according to Embodi-
ment 2 of the present invention is of a double-canti-
lever support structure;
Fig. 5 is a sectional view showing a state in which
an elevator hoisting machine according to Embodi-
ment 3 of the present invention is of a double-canti-
lever support structure; and
Fig. 6 is a perspective view showing an example of
the overall construction of an elevator apparatus to
which the elevator hoisting machine of the present
invention is applied.

Best Mode for carrying out the Invention

[0007] Hereinbelow, preferred embodiments of the
present invention are described with reference to the
drawings.

Embodiment 1

[0008] Fig. 1 is a sectional view of an elevator hoisting
machine of a cantilever support structure according to
Embodiment 1 of the present invention. In the figure, a
base member 1 is a stationary-side part fixed to a hoisting
machine installation portion. Further, the base member
1 has a dish-shaped portion 1a, an outer cylinder portion
1b extending to one side from the outer peripheral portion
of the dish-shaped portion 1a, and a main shaft 1c pro-
truding to one side from the central portion of the dish-
shaped portion 1a. The dish-shaped portion 1a, the outer
cylinder portion, and the main shaft 1c are formed inte-
grally with the base member 1.
[0009] Formed at the central portion of the dish-shaped
portion 1a on the side opposite the main shaft 1c is a
recessed portion 1d recessed with respect to the outer
peripheral portion. This imparts the dish-shaped portion
1a with a dish-like, rather than planar, configuration. Pro-
vided at the center of the main shaft 1c is a through-hole
1e extending in the axial direction of the main shaft 1c
and penetrating the main shaft 1c.
[0010] A rotary portion 3 is supported on the main shaft
1c through the intermediation of a bearing 2. The rotary
portion 3 is rotatable about the main shaft 1c. Further,
the rotary portion 3 has a rotary portion main body 4 hav-
ing the bearing 2 mounted onto its inner peripheral por-
tion, and a cylindrical drive sheave 5 fixed onto the outer
peripheral portion of the rotary portion main body 4.
[0011] The rotary portion main body 4 has a cylindrical
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bearing mounting portion 4a surrounding the main shaft
1c, a sheave fixing portion (step portion) 4b provided in
the outer peripheral portion of the bearing mounting por-
tion 4a, and an inner cylinder portion 4c arranged on the
inner side with respect to the outer cylinder portion 1b.
The bearing mounting portion 4a, the sheave fixing por-
tion 4b, and the inner cylinder portion 4c are formed in-
tegrally with the rotary portion main body 4.
[0012] The drive sheave 5 is formed separately from
the rotary portion main body 4 and fixed to the sheave
fixing portion 4b. A plurality of main ropes for suspending
an elevator car and a counterweight are wound around
the drive sheave 5. Provided in the outer peripheral sur-
face of the drive sheave 5 are a plurality of rope grooves
in which the main ropes are inserted.
[0013] An armature 6 as a motor rotor is fixed to the
outer peripheral surface of the inner cylinder portion 4c.
Fixed to the inner peripheral surface of the outer cylinder
portion 1b is a stator winding 7 as a motor rotor opposed
to the armature 6. The rotary portion 3 is rotated by the
drive force of a motor 8 having the armature 6 and the
stator winding 7.
[0014] Inserted through the through-hole 1e is a rota-
tion detecting shaft 9 that rotates integrally with the rotary
portion 3. Provided at one end portion of the rotation de-
tecting shaft 9 is a disc-shaped stationary portion 9a fixed
to an axial end portion of the bearing mounting portion
4a. The other end portion of the rotation detecting shaft
9 projects into the depression 1d from the through-hole
1e.
[0015] Mounted to the dish-shaped portion 1a is a ro-
tation detector 10 for detecting the rotation of the rotation
detecting shaft 9. The rotation detector 10 is arranged
within the depression 1d. Used as the rotation detector
10 is an encoder or the like, for example, whose specific
construction is omitted in the drawing.
[0016] Further, the hoisting machine used is a thin
hoisting machine whose overall axial dimension is small-
er than the drive sheave 5 or its overall radial dimension.
[0017] Next, Fig. 2 is a sectional view showing a state
in which the elevator hoisting machine of Fig. 1 is of a
double-cantilever support structure. Referring to the fig-
ure, the base member 1 is fixed to a support stand 11.
Fixed to the support stand 11 is a support frame 12 ar-
ranged at a spacing from the base member 1. A drive
sheave 13 whose axial dimension is larger than that of
the drive sheave 5 of Fig. 1 is fixed to the sheave fixing
portion 4b. The drive sheave 13 is supported by the base
member 1 through the intermediation of the rotary portion
main body 4 and is also rotatably supported by the sup-
port frame 12.
[0018] Provided integrally with the drive sheave 13 is
a sheave shaft 13a protruding to one side. The support
frame 12 rotatably supports the sheave shaft 13a through
the intermediation of a bearing 14. Provided in the sup-
port shaft 12 is a shaft receiving hole 12a in which the
bearing 14 is fitted. Otherwise, the construction is the
same as that shown in Fig. 1.

[0019] Fig. 3 is a perspective view showing the outward
appearance of the elevator hoisting machine of Fig. 2.
The elevator hoisting machine is provided with a brake
device 15 for braking the rotation of the rotary portion 3.
[0020] As shown in Fig. 1, the above-described eleva-
tor hoisting machine can be used as a hoisting machine
of a cantilever support structure by fixing the cantilever-
support drive sheave 5 to the sheave fixing portion 4b of
the rotary portion main body 4. Further, when, as shown
in Fig. 2, the drive sheave 13 for double cantilevered
support is fixed to the sheave fixing portion 4b and the
drive sheave 13 is supported by the support frame 12,
the above elevator hoisting machine can be used as a
hoisting machine of a double-cantilever support struc-
ture.
[0021] That is, one of two kinds of drive sheaves, the
drive sheave 5 of the kind which is supported only by the
rotary portion main body 4, and the drive sheave 13 of
the kind which is supported by both the support frame 12
and the rotary portion main body 4, is selectively fixed to
the sheave fixing portion 4b. In other words, of the plural
kinds of drive shaves 5, 13 differing in axial length, one
kind of drive sheave is selectively fixed to the sheave
fixing portion 4b.
[0022] This structure makes it possible to achieve com-
monality of many parts, such as the base member 1, the
rotary portion main body 4, the motor 8, the rotation de-
tecting shaft 9, and the rotation detector 10, between the
case where a cantilever support structure is adopted as
the supporting structure for the drive sheave and the case
where a double-cantilever support structure is adopted
for the same, thereby achieving a reduction in cost.
[0023] Further, the overall structure can be made com-
pact, allowing its installation in, for example, an upper or
lower portion of the hoistway in a machine room-less el-
evator.
[0024] Further, the main shaft 1c is formed integrally
with the base member 1, thereby achieving a reduction
in the number of parts.

Embodiment 2

[0025] Next, Fig. 4 is a sectional view showing a state
where an elevator hoisting machine according to Embod-
iment 2 of the present invention is of a double-cantilever
support structure. While in Embodiment 1 the sheave
shaft 13a and the drive sheave 13 are formed integrally
with each other, a sheave shaft 16 separate from the
drive sheave 13 is fixed to the drive sheave 13 in Em-
bodiment 2. The sheave shaft 16 protrudes to one side
of the drive sheave 13 and is rotatably supported by the
support frame 12 through the intermediation of the bear-
ing 14. The rotation detecting shaft 9 is fixed to the sheave
shaft 16. Otherwise, Embodiment 2 is of the same con-
struction as Embodiment 1. Further, the state where a
cantilever support structure is adopted is the same as
that shown in Fig. 1.
[0026] In this way, the sheave shaft 16 and the drive
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sheave 13 may be formed separate from each other.

Embodiment 3

[0027] Next, Fig. 5 is a sectional view showing a state
where an elevator hoisting machine according to Embod-
iment 3 of the present invention is of a double-cantilever
support structure. While in Embodiment 1 the sheave
shaft 13a is provided to the drive sheave 13, a sheave
shaft 17 separate from the drive sheave 13 and the sup-
port frame 12 is fixed to the support frame 12 in Embod-
iment 3. Further, the drive sheave 13 is rotatably sup-
ported by the sheave shaft 17 through the intermediation
of the bearing 14. The rotation detecting shaft 9 is fixed
to the drive sheave 13. Otherwise, Embodiment 3 is of
the same construction as Embodiment 1. Further, the
state where a cantilever support structure is adopted is
the same as that shown in Fig. 1.
[0028] In this way, the drive sheave 13 may be rotat-
ably supported by the sheave shaft 17 fixed to the support
frame 12.
[0029] Here, Fig, 6 is a perspective view showing an
example of the overall construction of an elevator appa-
ratus to which the elevator hoisting machine of the
present invention is applied. Referring to the figure, in-
stalled in a hoistway 21 are a pair of guide rails 22 and
a pair of counterweight guide rails 23. A car 24 is caused
to ascend and descend in the hoistway 21 as it is guided
by the car guide rails 22. A counterweight 25 is caused
to ascend and descend in the hoistway 21 as it is guided
by the counterweight guide rails 23.
[0030] A machine unit box 26 is placed on top of the
hoistway 21. The machine unit box 26 accommodates a
hoisting machine 27 such as one illustrated in any one
of Embodiments 1 through 3. The hoisting machine 27
is placed such that the rotation axis of the drive sheave
5, 13 becomes horizontal.
[0031] A main rope 28 is wound around the drive
sheave 5, 13. The car 24 is suspended at one end portion
of the main rope 28. The counterweight 25 is suspended
at the other end portion of the main rope 28. That is, the
car 24 and the counterweight 25 are suspended by
means of a 1:1 roping system.
[0032] Further, a control panel 29 for controlling the
hoisting machine 27 is installed in the hoistway 21.
[0033] With the elevator apparatus as described
above, the rotation of the drive sheave 5, 13 causes the
car 24 and the counterweight 25 to ascend and descend
in the hoistway 21 along the guide rails 22, 23, respec-
tively.
[0034] While in the above-described example the main
shaft 1c is fixed to the base member 1, it is also possible
to provide the main shaft to the rotary portion so that the
main shaft is rotatably supported by the base member.
[0035] Further, while the two kinds of drive sheaves 5,
13 are used in the above-described example, it is also
possible to mount three or more kinds of drive sheaves.
[0036] Further, the hoisting machine of the present in-

vention is applicable to various types of elevator appa-
ratuses other than the elevator apparatus of the type
shown in Fig. 6. For example, the present invention is
also applicable to both an elevator apparatus in which
the hoisting machine is installed in the machine room and
a machine room-less elevator apparatus in which the
hoisting machine is arranged in the hoistway. Further,
the hoisting machine may be arranged in a lower portion
of the hoistway. Further, the roping system is not limited
to 1:1 roping but may be, for example, 2:1 roping.

Claims

1. An elevator hoisting machine comprising:

a base member;
a rotary portion having a rotary portion main
body, and a drive sheave around which a main
rope of an elevator is wound, the rotary portion
being rotatably supported by the base member;
and
a motor having a motor rotor mounted to the
rotary portion main body, and a motor stator
mounted to the base member such that the mo-
tor stator is opposed to the motor rotor, the motor
causing the rotary portion to rotate,
wherein the rotary portion main body is provided
with a sheave fixing portion to which the drive
sheave is fixed.

2. The elevator hoisting machine according to Claim 1,
wherein the base member has an outer cylinder por-
tion to which the motor stator is fixed, and a main
shaft protruding to one side, and
wherein the rotary portion main body has an inner
cylinder portion arranged on an inner side with re-
spect to the outer cylinder portion and to which the
motor rotor is mounted, and is supported by the main
shaft such that the rotary portion main body is rotat-
able about the main shaft.

3. The elevator hoisting machine according to Claim 2,
wherein the main shaft has a through-hole provided
at its center, the through-hole extending in an axial
direction of the main shaft and penetrating the main
shaft,
wherein the rotary portion is provided with a rotation
detecting shaft inserted through the through-hole
and rotating integrally with the rotary portion, and
wherein the base member is provided with a rotation
detector that detects rotation of the rotation detecting
shaft.

4. The elevator hoisting machine according to Claim 1,
wherein from among the drive sheave of a kind that
is supported by only the rotary portion main body
and the drive sheave of a kind that is supported by
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both a support frame, which is arranged at a spacing
from the base member, and the rotary portion main
body, one kind of the drive sheave is selectively fixed
to the drive sheave fixing portion.

5. The elevator hoisting machine according to Claim 1,
wherein from among plural kinds of the drive
sheaves differing in axial length, one kind of the drive
sheave is selectively fixed to the sheave fixing por-
tion.

6. The elevator hoisting machine according to Claim 1,
further comprising a support frame arranged at a
spacing from the base member,
wherein the drive sheave is supported by the base
member through the rotary portion main body and is
rotatably supported by the support frame.

7. The elevator hoisting machine according to Claim 6,
wherein the drive sheave has a sheave shaft pro-
truding to one side, and the support frame rotatably
supports the sheave shaft.

8. The elevator hoisting machine according to Claim 6,
wherein a sheave shaft separate from the drive
sheave is fixed to the drive sheave, the sheave shaft
being rotatably supported by the support frame.

9. The elevator hoisting machine according to Claim 6,
wherein the support frame is provided with a sheave
shaft protruding toward the drive sheave, the drive
sheave being rotatably supported by the sheave
shaft.
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