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(54) HOIST FOR ELEVATOR

(57)  Inanelevator hoisting machine, a rotating shaft
is rotatably supported in a bearing mount. The rotating
shaft is rotated by a driving force from a drive motor. An
elevator car is raised and lowered by means of a main

rope by rotation of the rotating shaft. A main rope wind-
ing portion around which the main rope is wound is
formed integrally on the rotating shaft. A rope groove
into which the main rope is inserted is disposed on the
main rope winding portion.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
hoisting machine for raising and lowering an elevator car
by means of a main rope.

BACKGROUND ART

[0002] In conventional elevator hoisting machines, a
drive sheave being a separate member from a rotating
shaft is fixed to the rotating shaft, which is rotated by a
drive motor. Rope grooves are formed in the drive
sheave, and a main rope for suspending an elevator car
is wound around the drive sheave.

[0003] Thedrive sheave is required to rotate smoothly
while constantly bearing the rope load and generating
traction. Hence, it is necessary for the drive sheave to
have sufficient hardness and strength, and to be man-
ufacture precisely. Furthermore, since a large hoisting
torque is transmitted from the drive motor, the drive
sheave is fitted to the rotating shaft firmly by methods
including shrink fitting, using keys, etc. Consequently,
conventional drive sheaves are constituted by thick-
walled, high-strength castings, hindering reductions in
the size and weight of elevator hoisting machines.
[0004] Furthermore, when using a main rope com-
posed of a steel rope, D/d (drive sheave diameter/main
rope diameter) is required to be equal to or greater than
40 from the viewpoint of flexibility, etc., of the steel rope,
thereby also enlarging the drive sheave.

[0005] In answer to this, main ropes composed of a
synthetic fiber rope have been achieved in recent years.
Since synthetic fiber ropes of this kind have high coef-
ficients of friction and superior flexibility, it is possible to
lower D/d to around 25, making reductions in the size of
the drive sheave possible.

[0006] However, particularly in high-capacity hoisting
machines used in large elevators, since the diameter of
the rotating shaft is large, if the diameter of the drive
sheave is reduced, the difference between the diameter
of the drive sheave and the diameter of the rotating shaft
is also reduced. In other words, if the diameter of the
drive sheave is reduced to a minimum, the drive sheave
becomes thin-walled, making manufacture and fitting of
the drive sheave onto the rotating shaft difficult. Hence,
from the viewpoint of manufacture and assembly, there
is a risk that reductions in the size of the drive sheave,
and in turn reductions in the size and weight of the hoist-
ing machine, will be limited.

DISCLOSURE OF THE INVENTION

[0007] The presentinvention aims to solve the above
problems and an object of the present invention is to
provide an elevator hoisting machine facilitating assem-
bly and also enabling reductions in size and weight by
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reducing the number of parts.

[0008] According to one aspect of the present inven-
tion, there is provided an elevator hoisting machine in-
cluding: a bearing mount; a rotating shaft rotatably sup-
ported in the bearing mount, rotation of the rotating shaft
raising and lowering an elevator car by means of a main
rope; a drive motor for rotating the rotating shaft; and a
braking device for braking the rotation of the rotating
shaft, wherein a main rope winding portion provided with
a rope groove into which the main rope is inserted is
formed integrally on the rotating shaft.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Figure 1 is a side elevation showing an elevator
hoisting machine according to Embodiment 1 of the
present invention;

Figure 2 is a perspective showing a construction of
a main rope from Figure 1;

Figure 3 is a side elevation showing an elevator
hoisting machine according to Embodiment 2 of the
present invention; and

Figure 4 is a side elevation showing an elevator
hoisting machine according to Embodiment 3 of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] Preferred embodiments of the present inven-
tion will now be explained with reference to the draw-
ings.

Embodiment 1

[0011] Figure 1 is a side elevation showing an eleva-
tor hoisting machine according to Embodiment 1 of the
presentinvention. In the figure, a pair of bearing mounts
2 and 3 are fixed on a base 1. Bearings 4 and 5 are
supported in the bearing mounts 2 and 3, respectively,
and first and second end portions of a rotating shaft 6
are rotatably supported by means of these bearings 4
and 5. The rotating shaft 6 is composed of a carbon
steel, for example.

[0012] A main rope winding portion 6a is formed inte-
grally on an intermediate portion of the rotating shaft 6,
a main rope 7 for suspending a car and a counterweight
(neither shown) being wound around the main rope
winding portion 6a. A plurality of rope grooves 6b into
which the main rope 7 is inserted are disposed on the
main rope winding portion 6a. The main rope winding
portion 6a is forged during manufacture of the rotating
shaft 6. The rope grooves 6b may be formed by turning,
or they may also be formed by forging. When the rope
grooves 6b are formed by forging, the number of man-
ufacturing processes is reduced and waste material is
not generated.



3 EP 1 357 076 A1 4

[0013] A drive motor 8 for rotating the rotating shaft 6
includes: a stator 9 fixed to the base 1; and a rotor 10
mounted to an intermediate portion of the rotating shaft
6. The rotating shaft 6 is rotated directly by the drive
motor 8 without intermediation by gears.

[0014] A braking device 11 for braking rotation of the
rotating shaft 6 includes: a brake disk 12 rotated togeth-
er with the rotating shaft 6; and a braking device body
13 for braking rotation of the brake disk 12. A diameter
of a portion of the rotating shaft 6 adjacent to the main
rope winding portion 6a is smaller than a diameter of the
main rope winding portion 6a, the brake disk 12 being
fixed to the rotating shaft 6 by being joined to an axial
end surface of the main rope winding portion 6a. Fur-
thermore, the brake disk 12 is fixed to the rotating shaft
6 by means of a plurality of bolts 14 extending parallel
to an axial direction of the rotating shaft 6 and engaged
in the end surface of the main rope winding portion 6a.
[0015] Next, Figure 2 is a perspective showing a con-
struction of the main rope 7 from Figure 1. In the figure,
an inner strand layer 24 having a plurality of inner
strands 22 and filler strands 23 disposed in gaps be-
tween these inner strands 22 is disposed around a core
wire 21. Each of the inner strands 22 is composed of a
plurality of aramid fibers and an impregnating material
such as a polyurethane or the like. The filler strands 23
are composed of a polyamide, for example.

[0016] An outer strand layer 26 having a plurality of
outer strands 25 is disposed around an outer circumfer-
ence of the inner strand layer 24. Each of the outer
strands 25 is composed of a plurality of aramid fibers
and an impregnating material such as a polyurethane
or the like in a similar manner to the inner strands 22.
[0017] Afriction-reducing coating layer 27 for prevent-
ing abrasion of the strands 22 and 25 due to friction
among the strands 22 and 25 is disposed between the
inner strand layer 24 and the outer strand layer 26. A
protective coating layer 28 is also disposed on an outer
circumferential portion of the outer strand layer 26.
[0018] A synthetic fiber rope of this kind has a high
coefficient of friction compared to a steel rope and is su-
perior in flexibility.

[0019] Inan elevator hoisting machine constructed as
above, since the main rope winding portion 6a is formed
integrally on the rotating shaft 6 without using a separate
drive sheave, the number of parts can be reduced, and
the need for shrink fitting and a key work is eliminated,
enabling assembly to be facilitated. Furthermore, the di-
ameter of the main rope winding portion 6a is minimized,
enabling overall reductions in size and weight.

[0020] An elevator hoisting machine of this kind can
be used with a main rope composed of a steel rope if a
sufficient diameter is ensured at the main rope winding
portion 6a, but the elevator hoisting machine of this kind
is more effective when used with the main rope 7 com-
posed of the synthetic fiber rope in order to enable re-
ductions in size and weight.

[0021] Furthermore, since the main rope winding por-
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tion 6a is composed of the same material as the rotating
shaft 6, the rope grooves 6b are easily worn if the steel
rope is used. In contrast to this, the rope grooves 6b are
less likely to become worn in the case of the synthetic
fiber rope. In addition, since the synthetic fiber rope has
a high coefficient of friction, itis not necessary to provide
undercut grooves to increase friction inside the rope
grooves 6b, and from these viewpoints also, the elevator
hoisting machine of this kind is more effective when
used with the main rope 7 composed of the synthetic
fiber rope.

[0022] Furthermore, since the end surface of the main
rope winding portion 6a integrated with the rotating shaft
6 can be used to mount the brake disk 12, the brake disk
12 can be fixed to the rotating shaft 6 simply and firmly.

Embodiment 2

[0023] Figure 3 is a side elevation showing an eleva-
tor hoisting machine according to Embodiment 2 of the
present invention. In the figure, a bearing mount 32 is
fixed on abase 31. Abearing 33 is supported in the bear-
ing mount 32, and an intermediate portion of a rotating
shaft 34 is rotatably supported by means of this bearing
33. The rotating shaft 34 is composed of a carbon steel,
for example.

[0024] A main rope winding portion 34a is formed in-
tegrally on a first end portion of the rotating shaft 34, a
main rope 7 being wound around the main rope winding
portion 34a. A plurality of rope grooves 34b into which
the main rope 7 is inserted are disposed on the main
rope winding portion 34a.

[0025] A drive motor 35 for rotating the rotating shaft
34 includes: a case 36 fixed to the bearing mount 32; a
stator 37 fixed inside this case 36; and a rotor 38 mount-
ed to the rotating shaft 34. The rotating shaft 34 is ro-
tated directly by the drive motor 35 without intermedia-
tion by gears. Furthermore, in this example, the type of
drive motor 35 used employs a permanent magnet in
the rotor 38. A bearing 39 for rotatably supporting a sec-
ond end portion of the rotating shaft 34 is held in the
case 36.

[0026] A braking device 11 for braking rotation of the
rotating shaft 34 includes: a brake disk 12 rotated to-
gether with the rotating shaft 34; and a braking device
body 13 for braking rotation of the brake disk 12. The
brake disk 12 is fixed to the rotating shaft 34 by being
joined to an axial end surface of the main rope winding
portion 34a. Furthermore, the brake disk 12 is fixed to
the rotating shaft 34 by means of a plurality of bolts 14
extending parallel to an axial direction of the rotating
shaft 34 and engaged in the end surface of the main
rope winding portion 34a.

[0027] Hence, the main rope winding portion 34a may
be formed in one end portion of the rotating shaft 34,
effectively enabling an overall reduction in size when the
number of rope grooves 34b is small.
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Embodiment 3

[0028] Figure 4 is a side elevation showing an eleva-
tor hoisting machine according to Embodiment 3 of the
presentinvention. In the figure, a pair of first and second
bearing mounts 42 and 43 are fixed on a base 41. Bear-
ings 44 and 45 are supported in the bearing mounts 42
and 43, respectively, and a rotating shaft 46 is rotatably
supported by means of these bearings 44 and 45. The
rotating shaft 46 is composed of a carbon steel, for ex-
ample.

[0029] A main rope winding portion 46a is formed in-
tegrally on the rotating shaft 46, a main rope 7 being
wound around the main rope winding portion 46a. A plu-
rality of rope grooves 46b into which the main rope 7 is
inserted are disposed on the main rope winding portion
46a.

[0030] A drive motor 47 for rotating the rotating shaft
46 includes: a case 48 fixed to the first bearing mount
42; a stator 49 fixed inside this case 48; and a rotor 50
mounted to an end portion of the rotating shaft 46. The
rotating shaft 46 is rotated directly by the drive motor 47
without intermediation by gears. Furthermore, in this ex-
ample, the type of drive motor 47 used employs a per-
manent magnet in the rotor 50.

[0031] A braking device 11 for braking rotation of the
rotating shaft 46 includes: a brake disk 12 rotated to-
gether with the rotating shaft 46; and a braking device
body 13 for braking rotation of the brake disk 12. A di-
ameter of a portion of the rotating shaft 46 adjacent to
the main rope winding portion 46a is smaller than a di-
ameter of the main rope winding portion 46a, the brake
disk 12 being fixed to the rotating shaft 46 by being
joined to an axial end surface of the main rope winding
portion 46a. Furthermore, the brake disk 12 is fixed to
the rotating shaft 46 by means of a plurality of bolts 14
extending parallel to an axial direction of the rotating
shaft 46 and engaged in the end surface of the main
rope winding portion 46a.

[0032] Inan elevator hoisting machine of this kind, the
drive motor 47 is disposed so as to be overhung outside
the pair of bearing mounts 42 and 43. Consequently, this
construction is suitable when a comparatively compact
drive motor 47 is used, facilitating further overall reduc-
tions in size such as enabling the base 41 to be made
smaller, etc.

[0033] Moreover, in Embodiments 1 to 3, a gearless
type of hoisting machine is shown, but the present in-
vention can also be applied to a geared type of hoisting
machine in which a driving force from the drive motor is
transmitted to the rotating shaft by means of a speed
reduction mechanism.

Claims

1. An elevator hoisting machine comprising:
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a bearing mount;

a rotating shaft rotatably supported in said
bearing mount, rotation of said rotating shaft
raising and lowering an elevator car by means
of a main rope;

a drive motor for rotating said rotating shaft;
and

a braking device for braking said rotation of said
rotating shaft,

wherein a main rope winding portion provided
with a rope groove into which said main rope is in-
serted is formed integrally on said rotating shaft.

The elevator hoisting machine according to claim 1,
wherein said braking device includes a brake disk
rotated together with said rotating shaft, and a brak-
ing device body for braking rotation of said brake
disk,

a diameter of a portion of said rotating shaft
adjacent to said main rope winding portion being
smaller than a diameter of said main rope winding
portion, and

said brake disk being fixed to said rotating
shaft by being joined to an axial end surface of said
main rope winding portion.

The elevator hoisting machine according to claim 2,
wherein said brake disk is fixed to said rotating shaft
by means of a plurality of bolts extending parallel to
an axial direction of said rotating shaft and engaged
in said end surface of said main rope winding por-
tion.

The elevator hoisting machine according to claim 1,
wherein a rotor of said drive motor is mounted to
said rotating shaft, said rotating shaft being driven
directly by said drive motor.

The elevator hoisting machine according to claim 4,
wherein first and second end portions of said rotat-
ing shaft are supported by said bearing mount, said
rotor being mounted to an intermediate portion of
said rotating shaft, and said main rope winding por-
tion also being formed on an intermediate portion
of said rotating shaft.

The elevator hoisting machine according to claim 4,
wherein an intermediate portion of said rotating
shaft is supported by said bearing mount, said main
rope winding portion being formed at a first end por-
tion of said rotating shaft, and said rotor being
mounted to said rotating shaft on an opposite side
of said bearing mount from said main rope winding
portion.

The elevator hoisting machine according to claim 4,
wherein a first end portion and an intermediate por-
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tion of said rotating shaft are supported by said
bearing mount, said main rope winding portion be-
ing formed on an intermediate portion of said rotat-
ing shaft, and said rotor being mounted to a second
end portion of said rotating shaft. 5

The elevator hoisting machine according to claim 1,
wherein said rope groove is formed by forging.
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