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(54) HOIST FOR ELEVATOR

(57) In an elevator hoisting machine, rotation of a
drive sheave is braked by a brake portion. The brake
portion has: a brake disk that is rotated together with the
drive sheave; and a brake portion main body for braking
rotation of the brake disk by gripping the brake disk. The
brake disk is disposed radially outside the drive sheave.
The brake disk also has first and second braking surfaces
on opposite sides from each other. The brake portion
main body has: a first braking segment separably placed
in contact with the first braking surface; and a second
braking segment separably placed in contact with the
second braking surface.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator
hoisting machine having a drive sheave around which a
main rope is wound, a motor portion for rotating the drive
sheave, and a brake portion for braking rotation of the
drive sheave.

BACKGROUND ART

[0002] In conventional elevator hoisting machines, a
mounting portion for an armature and a drive sheave are
disposed integrally on a bowl-shaped body. A braking
apparatus for braking rotation of the bowl-shaped body
is disposed inside the bowl-shaped body. A braking sur-
face against which braking segments of the braking ap-
paratus are separably placed in contact is formed on an
inner periphery of the bowl-shaped body (See Patent Lit-
erature 1, for example).
[0003] Patent Document 1
Japanese Patent Laid-Open No. 2000-289954 (Gazette)
[0004] However, in conventional elevator hoisting ma-
chines such as that described above, since the braking
apparatus is disposed inside the bowl-shaped body and
the braking radius is small, a large braking force is re-
quired from the braking apparatus, requiring the braking
apparatus to be enlarged.

DISCLOSURE OF THE INVENTION

[0005] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator hoisting machine enabling a brake por-
tion main body to be reduced in size.
[0006] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator hoisting machine comprising: a base body;
a main shaft disposed on the base body; a drive sheave
that is rotatable around the main shaft; a motor portion
having a motor stator supported by the base body and a
motor rotor that is rotatable together with the drive
sheave, the motor portion rotating the drive sheave; and
a brake portion for braking rotation of the drive sheave,
wherein the brake portion has: a brake disk disposed
radially outside the drive sheave, having first and second
braking surfaces on opposite sides from each other, and
being rotated together with the drive sheave; and a brake
portion main body including a first braking segment sep-
arably placed in contact with the first braking surface,
and a second braking segment separably placed in con-
tact with the second braking surface, the brake portion
main body braking rotation of the brake disk by gripping
the brake disk between the first and second braking seg-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Figure 1 is a schematic side elevation showing an
elevator apparatus according to Embodiment 1 of
the present invention; and
Figure 2 is a cross section of an elevator hoisting
machine from Figure 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] A preferred embodiment of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0009] Figure 1 is a schematic side elevation showing
an elevator apparatus (machine-roomless elevator) ac-
cording to Embodiment 1 of the present invention. In the
figure, an elevatorhoistingmachine 2 is installed in a low-
er portion (pit) of a hoistway 1. A thin hoisting machine
having an axial dimension that is less than an outside
diameter dimension in a direction perpendicular to an
axial direction is used for the elevator hoisting machine
2. A car 3 and a counterweight 4 are raised and lowered
inside the hoistway 1 by a driving force from the elevator
hoisting machine 2.
[0010] First and second car suspension sheaves 5a
and 5b are disposed on a lower portion of the car 3. A
counterweight suspension sheave 6 is disposed on an
upper portion of the counterweight 4. A car return sheave
7 and first and second counterweight return sheaves 8a
and 8b are disposed in an upper portion inside the hoist-
way 1.
[0011] The car 3 and the counterweight 4 are suspend-
ed inside the hoistway 1 using a plurality of main ropes
9 (only one is shown in the figure). The rope end con-
necting portion 10 is fixed to an upper portion inside the
hoistway 1. The main ropes 9 have: first end portions 9a
connected to the rope end connecting portions 10; and
second end portions (not shown).
[0012] The elevator hoisting machine 2 has a drive
sheave 11 onto which the main ropes 9 are wound. The
main ropes 9 are wound from the first end portions 9a
sequentially around the first car suspension sheave 5a,
the second car suspension sheave 5b, the car return
sheave 7, the drive sheave 11, the first counterweight
return sheave 8a, the second counterweight return
sheave 8b, and the counterweight suspension sheave 6.
In other words, the car 3 and the counterweight 4 are
suspended by the main ropes 9 using a two-to-one (2:1)
roping method.
[0013] Figure 2 is a cross section of the elevator hoist-
ing machine 2 from Figure 1. In the figure, a metal base
body 12 has: a foot portion 12a installed on an installation
surface; a cylindrical stator mount portion 12b; and a cy-
lindrical main shaft insertion portion 12c. The stator
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mount portion 12b and the main shaft insertion portion
12c are disposed so as to be coaxial to each other. An
inside diameter and an outside diameter of the stator
mount portion 12b are greater than an inside diameter
and an outside diameter of the main shaft insertion por-
tion 12c.
[0014] A metal bowl-shaped rotating body 13 is rotat-
ably supported by the base body 12. The bowl-shaped
rotating body 13 has: a main shaft 13a constituting a cent-
er of rotation of the bowl-shaped rotating body 13; a drive
sheave 11; and a cylindrical the rotor mount portion 13b.
In other words, the main shaft 13a, the drive sheave 11,
and the rotor mount portion 13b are disposed integrally
in a shared bowl-shaped rotating body 13. Furthermore,
the main shaft 13a, the drive sheave 11, and the rotor
mount portion 13b are disposed so as to be coaxial to
each other.
[0015] The main shaft 13a is inserted inside the main
shaft insertion portion 12c from a first side of the base
body 12. An inner peripheral surface of the drive sheave
11 faces an outer peripheral surface of the main shaft
insertion portion 12c. In other words, the main shaft 13a
and the main shaft insertion portion 12c are disposed
inside the drive sheave 11. A plurality of rope grooves
11a into which the main ropes 9 are inserted are disposed
on an outer peripheral surface of the drive sheave 11.
[0016] The rotor mount portion 13b is disposed so as
to be adjacent to a second side of the drive sheave 11
in an axial direction of the main shaft 13a. An inside di-
ameter and an outside diameter of the rotor mount portion
13b are greater than an inside diameter and an outside
diameter of the drive sheave 11. An inner peripheral sur-
face of the rotor mount portion 13b faces an outer pe-
ripheral surface of the stator mount portion 12b. In other
words, the stator mount portion 12b is surrounded by the
rotor mount portion 13b.
[0017] A flange portion 13c is disposed between the
drive sheave 11 and the rotor mount portion 13b. A disk
mount portion (stepped portion) 13d is disposed on the
flange portion 13c. An end portion of the bowl-shaped
rotating body 13 on a side near the rotor mount portion
13b is open.
[0018] A plurality of bearings 14 are interposed be-
tween an outer peripheral surface of the main shaft 13a
and an inner peripheral surface of the main shaft insertion
portion 12c so as to be spaced apart from each other in
the axial direction of the main shaft 13a. Thus, the main
shaft 13a is supported so as to be rotatable relative to
the main shaft insertion portion 12c.
[0019] A motor stator 15 is mounted to an outer pe-
ripheral surface of the stator mount portion 12b. In other
words, the motor stator 15 is supported by the base body
12. A motor rotor 16 facing the motor stator 15 is mounted
to the inner peripheral surface of the rotor mount portion
13b. In other words, the motor rotor 16 is rotatable to-
gether with the bowl-shaped rotating body 13. A motor
portion 17 includes the motor stator 15 and the motor
rotor 16 and generates a driving force for rotating the

bowl-shaped rotating body 13 around the main shaft 13a.
[0020] An annular brake disk 18 is fixed to the disk
mount portion 13d. The brake disk 18 is disposed radially
outside the drive sheave 11 and is rotated together with
the drive sheave 11. The brake disk 18 has first and sec-
ond braking surfaces 18a and 18b on opposite sides from
each other. The first and second braking surfaces 18a
and 18b are parallel to a plane that is perpendicular to
an axis of the main shaft 13a.
[0021] A brake supporting frame 19 is fixed to an upper
portion of the base body 12. A brake portion main body
20 is mounted to the brake supporting frame 19. The
brake portion main body 20 has: a first braking segment
21 separably placed in contact with the first braking sur-
face 18a; and a second braking segment 22 separably
placed in contact with the second braking surface 18b.
The brake portion main body 20 brakes rotation of the
brake disk 18 and the drive sheave 11 by gripping the
brake disk 18 between the first and second braking seg-
ments 21 and 22. A brake portion 23 includes the brake
disk 18 and the brake portion main body 20.
[0022] An electromagnetic braking apparatus, for ex-
ample, is used for the brake portion main body 20. In the
electromagnetic braking apparatus, the first and second
braking segments 21 and 22 are pressed against the first
and second braking surfaces 18a and 18b by spring force
from braking springs (not shown) to brake rotation of the
brake disk 18. The first and second braking segments 21
and 22 are separated from the braking surface 18a and
18b in opposition to the braking springs by exciting elec-
tromagnets (not shown) to release braking.
[0023] A rotation detector for detecting rotation of the
main shaft 13a, such as an encoder 24, for example, is
supported by the base body 12. The encoder 24 is mount-
ed to the base body 12 with a mounting leaf spring 25
interposed. A base end portion of the mounting leaf spring
25 is fixed to an edge portion on a second side of the
main shaft insertion portion 12c. An opening portion 12d
for exposing the encoder 24 on an opposite side from
the main shaft 13a is disposed on the base body 12. The
encoder 24 generates a signal corresponding to a rota-
tional speed of the drive sheave 11. Signals from the
encoder 24 are sent to a control apparatus (not shown)
for controlling operation of the elevator hoisting machine
2.
[0024] In an elevator hoisting machine 2 of this kind,
because rotation of the brake disk 18 and the drive
sheave 11 is braked by gripping the brake disk 18 be-
tween the first and second braking segments 21 and 22,
approximately twice the braking force can be achieved
compared to when braking segments are pressed
against only a single surface of a brake disk, enabling
the brake portion main body 20 to be reduced in size.
Because the brake portion main body 20 grips the brake
disk 18, which is disposed radially outside the drive
sheave 11, braking radius can be increased compared
to when a brake portion main body is disposed inside a
drive sheave, thereby also enabling the brake portion
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main body 20 to be reduced in size.
[0025] In addition, since the brake disk 18 and the
brake portion main body 20 are disposed outside the
bowl-shaped rotating body 13, assembly work on the
brake portion main body 20, and maintenance inspection
work on the brake portion main body 20 and the brake
disk 18, etc., are facilitated. For example, adjustment of
gaps between the braking surfaces 18a and 18b and the
braking segments 21 and 22, and checking of the gaps,
etc., are facilitated.
[0026] Because the main shaft 13a, the drive sheave
11, and the rotor mount portion 13b are disposed inte-
grally in a shared bowl-shaped rotating body 13, axial
dimensions of the entire elevator hoisting machine 2 can
be reduced.
Because the main shaft 13a is rotated together with the
drive sheave 11, the encoder 24 can be mounted to the
base body 12 by the mounting leaf spring 25 alone, fa-
cilitating mounting and removal of the encoder to and
from the base body 12. For this reason, mounting and
maintenance of the encoder 24 are facilitated.
[0027] Moreover, in the above example, the brake disk
18 is configured as a separate part from the bowl-shaped
rotating body 13, but a brake disk may also be disposed
integrally on a bowl-shaped rotating body.
In the above example, the elevator hoisting machine 2
is installed such that the main shaft 13a is horizontal, but
it is also possible to install and use the elevator hoisting
machine 2 such that the main shaft 13a is vertical or
generally vertical.
In addition, in the above example, the elevator hoisting
machine 2 is installed in a lower portion inside the hoist-
way 1, but the elevator hoisting machine according to the
present invention is not limited to being installed in this
position. For example, it can also be installed in an upper
portion inside the hoistway 1 or inside a machine room
above the hoistway 1.
[0028] In the above example, the car 2 and the coun-
terweight 3 were suspended by using a two-to-one (2:1)
roping method, but the roping method is not limited to
this and, for example, a one-to-one (1:1) roping method
may also be used.
Steel ropes may be used for the main ropes, but resin-
coated ropes in which an outer layer coating body con-
stituted by a high-friction resin material is disposed on
an outer peripheral portion can also be used, enabling
diameters of drive sheaves, return sheaves, and suspen-
sion sheaves to be reduced and space to be saved inside
the hoistway.
In addition, in the above example, the main shaft 13a is
a rotating shaft, but it is also possible to make the main
shaft a fixed shaft, and make the drive sheave rotatable
relative to the main shaft.
There may also be one brake portion main body or a
plurality thereof. In other words, a plurality of brake por-
tion main bodies may also be disposed on a circumfer-
ence of a single brake disk.

Claims

1. An elevator hoisting machine comprising:

a base body;
a main shaft disposed on the base body;
a drive sheave that is rotatable around the main
shaft;
a motor portion having a motor stator supported
by the base body and a motor rotor that is rotat-
able together with the drive sheave, the motor
portion rotating the drive sheave; and
a brake portion for braking rotation of the drive
sheave,

wherein the brake portion has:

a brake disk disposed radially outside the drive
sheave, having first and second braking surfac-
es on opposite sides from each other, and being
rotated together with the drive sheave; and
a brake portion main body including a first brak-
ing segment separably placed in contact with
the first braking surface, and a second braking
segment separably placed in contact with the
second braking surface, the brake portion main
body braking rotation of the brake disk by grip-
ping the brake disk between the first and second
braking segments.

2. The elevator hoisting machine according to Claim 1,
wherein a rotor mount portion to which the motor
rotor is mounted, the main shaft, and the drive
sheave are disposed integrally on a shared bowl-
shaped rotating body.

3. The elevator hoisting machine according to Claim 2,
wherein the brake disk is mounted between the drive
sheave and the rotor mount portion of the bowl-
shaped rotating body, and the first and second brak-
ing surfaces are parallel to a plane that is perpen-
dicular to an axis of the main shaft.
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