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(54) ELEVATOR HOIST DEVICE

(57)  [Problem] A conventional hoist apparatus hav-
ing a cantilever structure requires the use of a thick shaft
of a larger shaft diameter when a sheave width and a
sheave load are great.

[Means for solution] An elevator hoist apparatus 1
Includes a stator 4 formed by attaching a stator core 3
to an internal periphery of a frame 2, a rotor 11 formed
by supporting a shaft with a rotor core, rotatably, by first
and second bearings 7, 8, on first and second brackets
9, 10 provided in the frame 2, and a sheave 12 mounted
on a projecting end portion of the shaft 6 projecting to an
outer side of the first bearing 7. The sheave 1 2 includes
a wire rope wind-up surface 14 which is formed on an
external peripheral side of the sheave 12 and which in-
cludes a plurality of wire rope grooves 13 arranged in a
row. The sheave 12 further includes a bearing insertion
portion 1 5 which is formed on an internal peripheral side
of the wire rope wind-up surface 14 and which is arranged
toreceive thefirstbearing 7. The first bearing 7 is inserted
in the bearing insertion portion 15.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator hoist device or apparatus used for moving an elevator car up and
down in an elevator, and more specifically to a hoist device or apparatus including a sheave supported by a shaft in a
manner of cantilever.

BACKGROUND ART

[0002] FIG. 6 shows an elevator hoist apparatus in which a sheave is supported on a shaft in the form of a cantilever.
The elevator hoist apparatus 101 includes a stator 104 and a rotor 111. The stator 104 includes a stator core 103 attached
to aninternal periphery of a frame 102. The rotor 111 includes a rotor core 105 attached to a shaft 106 which is supported
rotatably by a first bearing 107 (referred to as a sheave’s side bearing hereinafter) and a second bearing 108 (referred
to as an anti-sheave’s side bearing hereinafter), on first and second brackets 109 and 110 installed in the frame. The
elevator hoist apparatus further includes a sheave 112 which is mounted on a projecting end portion of the shaft 106
projecting outwards to an outer side of the sheave’s side bearing 107.

[0003] The external periphery of the sheave 112 is formed with a wire rope wind-up surface 114 including a plurality
of wire rope grooves 113 arranged in a row. (cf. patent document 1, as an example)

PRIOR ART LITERATURE

Patent Document(s)

[0004] Patent Document 1: JP 53-5963 U
SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0005] Inthe conventional elevator hoist apparatus having the above-mentioned cantilever sheave support structure,
an overhang dimension or length D of the shaft 106 is expressed by a following equation 1 by using a dimension A from
an end of the wire rope wind-up surface 114 toward the sheave’s side bearing 107, to a sheave shaft load center (the
middle of the wire rope wind-up surface 114), a dimension B from a sheave’s side end face of the sheave side bearing
107 to the middle of the sheave side bearing 107, and a distance or spacing C from the sheave’s side end face of the
sheave’s side bearing 107 to the end of the wire rope wind-up surface 1 14 toward the sheave side bearing 107.

D=A+B+C - -+« Equation 1

[0006] Following equations 2 and 3 are obtained by using a distance E between the middle of the sheave’s side bearing
107 and the middle of the anti-sheave’s side bearing 108, a force L1 applied to the sheave’s side bearing 107 by a
sheave shaft load W and a force L2 applied to the anti-sheave’s side bearing 108.

L1=W-(D+E)/E=W-(A+B+C+E)/JE - - -+ ... Equation 2

L2=W-D/E=W-(A+B+C)/E -+« Equation 3

As expressed by the equations 2 and 3, in the structure of the existing hoist apparatus, when the sheave 12 having a
great width is required, the dimension A becomes greater, the overhang dimension D becomes greater, and hence the
forces L1 and L2 increase. As a result, the hoist apparatus requires the bearings, shaft and frame of greater sizes,
resulting in disadvantage of weight increase and cost increase of the hoist apparatus.

[0007] Even when the sheave width is increased, it is possible to increase the dimension E in proportion to an increase
of the dimension D of FIG. 6, and thereby to avoid the need for greater bearings and shaft. However, in this case, the
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lengths of the frame and shaft are increased by the increase of dimension E. As a result, the overall size and installation
space of the hoist apparatus are increased, and the hoist apparatus encounters the problem of weight increase and cost
increase.

[0008] Furthermore, the shaft receives a bending moment M due to the sheave shaft load W.

[0009]

M=W:-D=W-(A+B+C) -+ Equation 4

In the case of the sheave having a greater width, the dimension A is greater, and the bending moment M becomes
greater, as evident from the equation 4. Therefore, to solve the problem of inclination of the sheave caused by deflection
of the shaft due to the sheave shaft load W, the hoist apparatus requires the use of a thick shaft having a greater shaft
diameter, and hence encounters the disadvantage of weight increase and cost increase.

[0010] When the sheave width and the sheave load are great, an existing system employs a hoist apparatus 120 of
a dual support structure having a sheave 1 24 between bearings 122 and 123 supporting a shaft 121 , as shown in FIG.
7. However, this structure supporting the sheave on both sides is disadvantageous in that installation and replacement
of the sheave are difficult after the assembly of the hoist apparatus.

[0011] Itis an object of the present invention to provide hoist apparatus of a cantilever structure suitable for a greater
sheave width and a greater sheave load.

MEANS FOR SOLVING THE PROBLEM

[0012] In an elevator hoist apparatus comprising a stator including a stator core attached to an internal periphery of
a frame, a rotor including a rotor core attached to a shaft supported rotatably, by a first bearing and a second bearing,
on first and second brackets provided in the frame, and a sheave mounted on a projecting end portion of the shaft
projecting to an outer side of the first bearing, the invention of Claim 1 is arranged so that the sheave includes a wire
rope wind-up surface which is formed on an external peripheral side of the sheave and which includes a plurality of wire
rope grooves arranged in a row, and a bearing insertion portion which is formed on an internal peripheral side of the
wire rope wind-up surface and which is arranged to receive the first bearing, the first bearing is inserted in the bearing
insertion portion, and an end face of the first bearing on a side toward a sheave shaft load center is located on an inner
side of the sheave shaft load center (on a side toward the second bearing).

[0013] In an elevator hoist apparatus comprising a stator including a stator core attached to an internal periphery of
a frame, a rotor including a rotor core attached to a shaft supported rotatably, by a first bearing and a second bearing,
on first and second brackets provided in the frame, and a sheave mounted on a projecting end portion of the shaft
projecting to an outer side of the first bearing, the invention of Claim 2 is arranged so that the sheave includes a wire
rope wind-up surface which is formed on an external peripheral side of the sheave and which includes a plurality of wire
rope grooves arranged in a row, and a bearing insertion portion which is formed on an internal peripheral side of the
wire rope wind-up surface and which is arranged to receive the first bearing, the first bearing is inserted in the bearing
insertion portion, and a widthwise middle of the first bearing is positioned at the sheave shaft load center.

[0014] In an elevator hoist apparatus comprising a stator including a stator core attached to an internal periphery of
a frame, a rotor including a rotor core attached to a shaft supported rotatably, by a first bearing and a second bearing,
on first and second brackets provided in the frame, and a sheave mounted on a projecting end portion of the shaft
projecting to an outer side of the first bearing, the invention of Claim 3 is arranged so that the sheave includes a wire
rope wind-up surface which is formed on an external peripheral side of the sheave and which includes a plurality of wire
rope grooves arranged in a row, and a bearing insertion portion which is formed on an internal peripheral side of the
wire rope wind-up surface and which is arranged to receive the first bearing, the first bearing is inserted in the bearing
insertion portion, and a widthwise middle of the first bearing is positioned on an outer side of the sheave shaft load center
(on a side opposite to an anti-sheave’s side bearing with respect to the sheave shaft load center).

Effect of the Invention

[0015]
(1) In the elevator hoist apparatus of Claim 1, the first bearing is inserted in the bearing insertion portion formed on
the internal peripheral side or radial inner side surrounded by the wire rope wide-up surface, and the end face of

the first bearing facing toward the sheave shaft load center is positioned on the side of the sheave shaft load center
which is the side closer to the second bearing. Therefore, it is possible to decrease the overhang dimension D, as
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compared to the hoist apparatus of the earlier technology shown in FIG. 6. As a result, the force L1 acting on the
sheave side bearing 7 and the force L2 acting on the anti-sheave side bearing 8 become smaller in magnitude, and
hence it becomes possible to reduce the sizes and weights of these bearings, the shaft and the frame and to reduce
the cost. Moreover, the bending moment M due to the sheave shaft load W becomes smaller. Accordingly, even in
the case of a thinner shaft, it is possible to decrease the deflection of the shaft due to the sheave shaft load W, and
to decrease the inclination of the sheave.

(2) In the elevator hoist apparatus of Claim 2, the widthwise middle of the sheave side bearingis positioned at the
sheave shaft load center. Therefore, it is possible to decrease the overhang dimension D to zero. As a result, the
force L1 become equal to the sheave shaft load W, so that it is possible to decrease the radial load applied on the
sheave side bearing as compared to the construction of Claim 1. Furthermore, the force L2 applied on the anti-
sheave side bearing becomes equal to zero, so that it is possible to reduce the size of the bearing further as compared
to the construction of Claim 1. Moreover, the bending moment M due to the sheave shaft load W is eliminated, so
and the shaft undergoes no deflection, and it is possible to eliminate the inclination of the sheave due to deflection
of the shaft. In addition, it is possible to make the shaft thinner in size and lighter in weight.

(3) In the hoist apparatus of Claim 3, the sheave shaft load W is supported between the first e bearing and second
bearing. Therefore, this hoist apparatus can restrain the deflection of the shaft, eliminate the inclination of the sheave,
and support the sheave in a stable state like the hoist apparatus of the dual support type as shown in FIG. 7. In
addition, this hoist apparatus can maintain the superior usability of the cantilever type hoist apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

FIG. 1A is a sectional view of a hoist apparatus according to a first embodiment. FIG. 1B is a side view.

FIG. 2A is a sectional view of a hoist apparatus according to a second embodiment. FIG. 2B is a side view.
FIG. 3A is a sectional view of a hoist apparatus according to a third embodiment. FIG. 3B is a side view.

FIG. 4 is a view illustrating a joining method of joining a shaft and a sheave.

FIG. 5 is a view illustrating a joining method of joining the shaft and the sheave.

FIG. 6A is a sectional view of a cantilever type hoist apparatus of earlier technology. FIG. 6B is a side view.
FIG. 7A is a sectional view of a dual support type hoist apparatus of earlier technology. FIG. 7B is a side view.

MODE(S) FOR CARRYING OUT THE INVENTION

[0017] FIG. 1 shows an elevator hoist apparatus or device 1 according to a first embodiment. The elevator hoist
apparatus 1 includes a stator 4 and a rotor 11. The stator 4 is formed by attaching or fixing a stator core 3 to an internal
periphery of a frame 2. The rotor 11 is formed by supporting a shaft 6 to which a rotor core 5 is attached or fixed, by a
first bearing 7 (hereinafter referred to as a sheave’s side bearing) and a second bearing 8 (hereinafter referred to as an
anti-sheave’s side bearing), rotatably on first and second brackets 9 and 10 installed in the frame 2. The elevator hoist
apparatus 1 further includes a sheave 12 (wheel with a groove for a rope to run on) mounted on a projecting end portion
of the shaft 6 which projects to an outer side of the sheave bearing 7.

[0018] The sheave 12 includes a wire rope wind-up surface 14 which is formed in an external periphery of the sheave
12, and which is formed with a plurality of wire rope grooves 13 arranged in a row.

[0019] The sheave 12 includes a bearing insertion portion 15 which is formed on an internal peripheral side of the
wire rope wind-up surface 14 or radial inner side surrounded by the wire rope wind-up surface 14, and adapted to receive
the sheave side bearing 7 inserted into the bearing insertion portion 15. Thus, the sheave side bearing 7 is inserted in
the bearing insertion portion 15.

[0020] In the first embodiment, the sheave’s side bearing 7 is located between the position at which the sheave’s side
bearing 7 is inserted, and covered, entirely in the bearing insertion portion 15, and the position at which the end face of
the sheave’s side bearing 7 facing toward the sheave shaft load center is located at the position of the sheave shaft
load center. This relationship between the position of the sheave’s side bearing 7 and the position of the sheave 12 is
expressed by a following mathematical expression, 2B<C<A.

[0021] By placing the sheave’s side bearing 7 within the bearing insertion portion 15 as explained above, it is possible
to decrease the overhang dimension D, as compared to the hoist apparatus of the earlier technology shown in FIG. 6.
As a result, the force L1 acting on the sheave’s side bearing 7 and the force L2 acting on the anti-sheave side bearing
8 become smaller in magnitude, and hence it becomes possible to reduce the sizes and weights of these bearings, the
shaft and the frame, and to reduce the cost. Moreover, the bending moment M due to the sheave shaft load W becomes
smaller, too. Accordingly, even in the case of a thinner shaft, it is possible to decrease the deflection of the shaft due to
the sheave shaft load W, and to decrease the inclination of the sheave.
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[0022] FIG. 2 shows an elevator hoist apparatus 1 according to a second embodiment. In the second embodiment,
the sheave’s side bearing 7 inserted in the bearing insertion portion 15 is so positioned that the widthwise middle or
middle in the widthwise direction, of the sheave’s side bearing 7 is located at the sheave shaft load center. This relationship
between the position of the sheave side bearing 7 and the position of the sheave 12 is expressed by a following math-
ematical expression, C=A+B. In the other respects, the second embodiment is the same as the first embodiment, and
repetitive explanation is omitted.

[0023] By positioning the widthwise middle of the sheave side bearing 7 at the sheave shaft load center as explained
above, itis possible to decrease the overhang dimension D to zero. As a result, the force L1 become equal, in magnitude,
to the sheave shaft load W, so that it is possible to decrease the radial load applied on the sheave’s side bearing 7 as
compared to the construction of Claim 1. Furthermore, the force L2 applied on the anti-sheave’s side bearing 8 becomes
equal to zero, so that it is possible to reduce the size of the bearing further as compared to the construction of Claim 1.
Moreover, the bending moment M due to the sheave shaftload W is eliminated, so and the shaft undergoes no deflection,
and it is possible to eliminate the inclination of the sheave due to deflection of the shaft. In addition, it is possible to make
the shaft thinner in size and lighter in weight.

[0024] FIG. 3 shows an elevator hoist apparatus 1 according to a third embodiment. In the third embodiment, the
sheave’s side bearing 7 is so positioned that the widthwise middle or middle in the widthwise direction of the sheave’s
side bearing 7 is positioned on the outer side of the sheave shaft load center (on the opposite side of the sheave shaft
load center, opposite to the side on which the anti-sheave’s side bearing 8 is located). This relationship between the
position of the sheave’s side bearing 7 and the position of the sheave 12 is expressed by a following mathematical
expression, 0<D.

[0025] As explained above, the sheave shaft load W is supported between the sheave’s side bearing 7 and anti-
sheave’s side bearing 8. Therefore, this arrangement can restrain the deflection of the shaft, eliminate the inclination of
the sheave, and support the sheave in a stable state like the hoist apparatus of the dual support type as shown in FIG.
7. In addition, this arrangement can maintain the superior usability of the cantilever type hoist apparatus.

[0026] In the examples of the first through third embodiments shown in FIGS. 1~3, the sheave 12 is fixedly mounted
on the end portion of the shaft 6 by shrink fitting. However, it is optional to employ arrangements shown in FIGS. 4 and
5. In these arrangement of FIGS. 4 and 5, the end portion of shaft 6 is inserted into a shaft insertion portion 16 formed
in the sheave 12, and fixed to the sheave 12 by nut 17 or bolts 18. These arrangements can facilitate operations such
as replacement of the sheave.

EXPLANATION OF REFERENCE NUMERALS

[0027]

1 elevator hoist apparatus

2 frame

3 stator core

4 stator

5 rotor core

6 shaft

7 first bearing (sheave’s side bearing)
8 second bearing (anti-sheave side bearing)
9 first bracket

10  second bracket

11 rotor

12 sheave (wheel for rope)

13  wire rope groove

14  wire rope wind-up surface

15  bearing insertion portion

Claims

1. Inan elevator hoist apparatus comprising a stator including a stator core attached to an internal periphery of a frame,
a rotor including a rotor core attached to a shaft supported rotatably, by a first bearing and a second bearing, on
first and second brackets provided in the frame, and a sheave mounted on a projecting end portion of the shaft
projecting to an outer side of the first bearing,
the elevator hoist apparatus characterized in that the sheave includes a wire rope wind-up surface which is formed
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on an external peripheral side and which includes a plurality of wire rope grooves arranged in a row, and a bearing
insertion portion which is formed on an internal peripheral side of the wire rope wind-up surface and which is arranged
to receive the first bearing, the first bearing being inserted in the bearing insertion portion, and

an end face of the first bearing on a side toward a sheave shaft load center is located on an inner side of the sheave
shaft load center.

In an elevator hoist apparatus comprising a stator including a stator core attached to an internal periphery of a frame,
a rotor including a rotor core attached to a shaft supported rotatably, by a first bearing and a second bearing, on
first and second brackets provided in the frame, and a sheave mounted on a projecting end portion of the shaft
projecting to an outer side of the first bearing,

the elevator hoist apparatus characterized in that the sheave includes a wire rope wind-up surface which is formed
on an external peripheral side and which includes a plurality of wire rope grooves arranged in a row, and a bearing
insertion portion which is formed on an internal peripheral side of the wire rope wind-up surface and which is arranged
to receive the first bearing, the first bearing being inserted in the bearing insertion portion, and

a widthwise middle, in a widthwise direction, of the first bearing inserted in the bearing insertion portion is positioned
at the sheave shaft load center.

In an elevator hoist apparatus comprising a stator including a stator core attached to an internal periphery of a frame,
a rotor including a rotor core attached to a shaft supported rotatably, by a first bearing and a second bearing, on
first and second brackets provided in the frame, and a sheave mounted on a projecting end portion of the shaft
projecting to an outer side of the first bearing,

the elevator hoist apparatus characterized in that the sheave includes a wire rope wind-up surface which is formed
on an external peripheral side and which includes a plurality of wire rope grooves arranged in a row, and a bearing
insertion portion which is formed on an internal peripheral side of the wire rope wind-up surface and which is arranged
to receive the first bearing, the first bearing being inserted in the bearing insertion portion, and

a widthwise middle, in a widthwise direction, of the second bearing is positioned on an outer side of the sheave
shaft load center.
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