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(54) HOIST OF ELEVATOR

(57) In an elevator hoisting machine, a hoisting ma-
chine main body has a motor, and a rotation shaft rotated
by the motor. Fixed to the rotation shaft is a driving sheave
capable of rotating integrally with the rotation shaft. The
driving sheave has an annular portion around the outer

peripheral portion of which a main rope is looped. Inside
the annular portion, there is provided a brake device. The
brake device has a braking member capable of being
brought into and out of contact with the inner peripheral
surface of the annular portion and a displacement device
displacing the braking member.
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Description

Technical Field

[0001] The present invention relates to an elevator
hoisting machine for raising and lowering a car and a
counterweight.

Background Art

[0002] As a conventional elevator hoisting machine,
there has been proposed one in which a plurality of pads
are pressed against a brake disc fixed to a pulley to there-
by brake the rotation of the pulley, around which a main
rope is looped. The outer diameter of the brake disc is
larger than the outer diameter of the pulley. Each pad is
pressed against the outer peripheral portion of the brake
disc by an electromagnetic brake device arranged
around the brake disc (see Patent Document 1).
[0003] [Patent Document 1] JP 11-157766 A

Disclosure of the Invention

Problems to be solved by the Invention

[0004] In a conventional elevator hoisting machine,
however, an electromagnetic brake device is provided
around a brake disc, so that the size of the entire hoisting
machine is rather large.
Further, since each pad is pressed against an outer pe-
ripheral portion of the brake disc, oil of a main rope scat-
tered as a result of the rotation of the pulley adheres to
the outer peripheral portion of a brake disc, resulting in
a reduction in a braking force obtained through the press-
ing of each pad against the brake disc.
[0005] The present invention has been made with a
view toward solving the above-mentioned problems. It is
an object of the present invention to provide an elevator
hoisting machine allowing a reduction in size and capable
of achieving a reduction in the braking force for the rota-
tion of a driving sheave.

Means for solving the Problems

[0006] An elevator hoisting machine according to the
present invention includes a hoisting machine main body
having a motor and a rotation shaft rotated by the motor;
a driving sheave which has an annular portion around an
outer peripheral portion of the annular portion an elevator
main rope is looped, which is spaced apart from the motor
in an axial direction of the rotation shaft, and which can
rotate integrally with the rotation shaft; and a brake device
which has a braking member capable of being brought
into and out of contact with an inner peripheral surface
of the annular portion and a displacement device displac-
ing the braking member so that the braking member is
brought into and out of contact with the inner peripheral
surface, and which is provided inside the annular portion.

Brief Description of the Drawings

[0007]

[Fig. 1] A sectional view of an elevator hoisting ma-
chine according to Embodiment 1 of the present in-
vention.
[Fig. 2] A sectional view taken along a line II-II of Fig.
1.
[Fig. 3] A sectional view of an elevator hoisting ma-
chine according to Embodiment 2 of the present in-
vention.
[Fig. 4] A sectional view taken along a line IV-IV of
Fig. 3.

Best Mode for carrying out the Invention

[0008] In the following, preferred embodiments of the
present invention will be described with reference to the
drawings.

Embodiment 1

[0009] Fig. 1 is a view, partially in section, of an elevator
hoisting machine according to Embodiment 1 of the
present invention. Fig. 2 is a sectional view taken along
a line II-II of Fig. 1. In the drawings, in the upper portion
of a hoistway (not shown), a support base 1 is fixed in
position. Provided on the support base 1 is a hoisting
machine 2 for raising and lowering a car and a counter-
weight (none of which is shown). The hoisting machine
2 has a hoisting machine main body 3, a driving sheave
4 provided on the hoisting machine main body 3 and ro-
tated by the hoisting machine main body 3, and a pair of
brake devices 5 for braking the rotation of the driving
sheave 4. A plurality of main ropes (not shown) for sus-
pending the car and the counterweight are looped around
the driving sheave 4. The car and the counterweight are
raised and lowered within the hoistway through the rota-
tion of the driving sheave 4.
[0010] The hoisting machine main body 3 has a motor
6 supported by the support base 1 and a rotation shaft 7
extending horizontally from the motor 6 and rotated by
the motor 6. The forward end portion of the rotation shaft
7 is rotatably supported by the support base 1. The driving
sheave 4 is fixed to the intermediate portion of the rotation
shaft 7. As a result, the driving sheave 4 and the rotation
shaft 7 can rotate integrally.
[0011] The driving sheave 4 has a pulley portion 8
around which the main ropes are looped and a braking
drum 9 fixed to a side portion of the pulley portion 8 so
as to be adjacent thereto in the axial direction of the ro-
tation shaft 7. In the outer peripheral surface of the pulley
portion 8, there are provided a plurality of groove portions
10 extending in the circumferential direction of the pulley
portion 8. Each main rope is looped around the pulley
portion 8 along each groove portion 10. The braking drum
9 is fixed to the side portion of the pulley portion 8 on the
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side opposite to the hoisting machine main body 3. The
braking drum 9 has a fixing portion 11 fixed to the pulley
portion 8 and an annular portion 12 provided on the outer
peripheral portion of the fixing portion 11 on the side op-
posite to the pulley portion 8. That is, the braking drum
9 has a recess 13 open on the rotation shaft 7 forward
end portion side and formed by the fixing portion 11 and
the annular portion 12. The inner peripheral surface of
the annular portion 12 has a braking surface 14 extending
in the circumferential direction of the annular portion 12.
[0012] The brake devices 5 are supported by the sup-
port base 1. The brake devices 5 are arranged on the
inner side of the annular portion 12, that is, in the recess
13. Further, the brake devices 5 are arranged symmet-
rically with respect to the axis of the rotation shaft 7. Each
brake device 5 has a brake shoe 15 that is a braking
member capable of being brought into and out of contact
with the braking surface 14, and a displacement device
16 displacing the brake shoe 15 so as to bring it into and
out of contact with the braking surface 14. The rotation
of the driving sheave 4 is braked by a contact of the brake
shoes 15 with the braking surface 14. The braking of the
rotation of the driving sheave 4 can be canceled by spac-
ing the brake shoes 15 apart from the braking surface 14.
[0013] Each displacement device 16 has an urging
spring 17 for urging the brake shoe 15 so as to bring it
into contact with the braking surface 14, and an electro-
magnet 18 adapted to displace the brake shoe 15 against
the urging force of the urging spring 17 so as to space it
apart from the braking surface 14. The brake shoes 15
are spaced apart from the braking surface 14 by ener-
gizing the electromagnets 18, and are displaced so as
to be brought into contact with the braking surface 14
and pressed against the braking surface 14 by stopping
the energization of the electromagnets 18. Each brake
device 5 is a direct-acting-type brake device in which the
urging spring 17 directly urges the brake shoe 15.
[0014] Inside the braking drum 9, there are provided a
pair of guide rails 19 for guiding the brake shoes 15. In
this example, the brake shoes 15 are guided by the com-
mon guide rails 19. The guide rails 19 guide the brake
shoes 15 such that they move toward and away from the
braking surface 14 in a direction perpendicular to the
braking surface 14. Further, the guide rails 19 guide the
brake shoes 15 in the direction in which the urging springs
17 urge the brake shoes 15. The guide rails 19 are fixed
in position with respect to the support base 1.
[0015] The dimension of the hoisting machine 2 in the
axial direction of the rotation shaft 7 is larger than the
dimension thereof in the radial direction. That is, the hoist-
ing machine 2 is a non-reduced-thickness type hoisting
machine in which the motor 6 and the driving sheave 4
are arranged so as to be spaced apart from each other
in the axial direction of the rotation shaft 7.
[0016] Next, an operation of the hoisting machine will
be described. During normal operation, the electromag-
nets 18 are energized. Thus, the brake shoes 15 are
spaced apart from the braking surface 14.

[0017] When the energization of the electromagnets
18 is stopped, the brake shoes 15 are displaced toward
the braking surface 14, that is, radially outwards, by the
urging force of the urging springs 17. At this time, the
brake shoes 15 are displaced while guided by the guide
rails 19. Thereafter, the brake shoes 15 hit the braking
surface 14 and are pressed against the braking surface
14. As a result, the rotation of the driving sheave 4 is
braked.
[0018] When the electromagnets 18 are energized, the
brake shoes 15 are displaced toward the electromagnets
18, that is, radially inwards, by the electromagnetic at-
traction of the electromagnets 18 against the urging force
of the urging springs 17. At this time also, the brake shoes
15 are displaced while guided by the guide rails 19. As
a result, the brake shoes 15 are spaced apart from the
braking surface 14, and the braking of the driving sheave
4 is released.
[0019] In this elevator hoisting machine 2, the brake
devices 5 are provided on the inner side of the braking
drum 9, so it is possible to reduce the size of the hoisting
machine 2 in the radial direction thereof, thus making it
possible to achieve a reduction in hoisting machine 2
size. Further, the brake shoes 15 are brought into and
out of contact with the braking surface 14 in the inner
periphery of the braking drum 9, so it is possible to prevent
oil of the main rope scattered as a result of the rotation
of the driving sheave 4 from adhering to the braking sur-
face 14, thus making it possible to prevent a reduction in
the braking force for the rotation of the driving sheave 4.
[0020] Further, the displacement devices 16 have the
urging springs 17 urging the brake shoes 15 so as to
bring them into contact with the braking surface 14, and
the electromagnets 18 adapted to displace the brake
shoes 15 so as to space them apart from the braking
surface 14 against the urging force of the urging springs
17, so that it is possible to effect reciprocal displacement
of the brake shoes 15 more reliably with a simple con-
struction.
[0021] Further, inside the braking drum 9, that is, in
the recess 13, there are provided the guide rails 19 for
guiding the brake shoes 15, so that it is possible to dis-
place the brake shoes 15 still more reliably. Further, when
the brake shoes 15 come into contact with the braking
surface 14, it is possible to prevent the brake shoes 15
from being drawn into displacement in the rotating direc-
tion of the driving sheave 4.
[0022] While in the above-described example the brak-
ing drum 9 is fixed to the side portion of the pulley portion
8 on the opposite side of the hoisting machine main body
3, it is also possible to fix the braking drum 9 to the side
portion of the pulley portion 8 on the hoisting machine
main body 3 side. In this case, a recess open on the
hoisting machine main body 3 side is formed in the brak-
ing drum 9. Further, the brake devices 5 and the guide
rails 19 are provided in the recess, which is open on the
hoisting machine main body 3 side.
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Embodiment 2

[0023] Fig. 3 is a view, partially in section, of an elevator
hoisting machine according to Embodiment 2 of the
present invention. In the drawing, a driving sheave 21 is
provided on the intermediate portion of a rotation shaft
7. The driving sheave 21 can rotate integrally with the
rotation shaft 7. The driving sheave 21 has an annular
portion 22 around the peripheral portion of which main
ropes are looped, and a fixing portion 23 provided be-
tween the annular portion 22 and the rotation shaft 7 and
fixing the annular portion 22 to the rotation shaft 7. Fur-
ther, the annular portion 22 and the fixing portion 23 of
the driving sheave 21 form a recess 24 that is open on
the forward end side of the rotation shaft 7. Further, in
the outer peripheral surface of the driving sheave 21,
there are provided a plurality of groove portions 25 ex-
tending in the circumferential direction of the driving
sheave 21.
[0024] On the inner side of the annular portion 22, that
is, in the recess 24, there are provided a pair of brake
devices 5 and a pair of guide rails 19. Constructions of
the brake devices 5 and the guide rails 19, respectively,
are the same as those of Embodiment 1. The brake de-
vices 5 and the guide rails 19 are supported by the sup-
port base 1.
[0025] The inner peripheral surface of the annular por-
tion 22 has a braking surface 26 extending in the circum-
ferential direction of the annular portion 22. The brake
shoes 15 of the brake devices 5 are brought into and out
of contact with the braking surface 26. Otherwise, the
construction and operation of this embodiment are the
same as those of Embodiment 1.
[0026] In this elevator hoisting machine, the driving
sheave 21 has the annular portion 22 around the outer
peripheral portion of which the main ropes are looped,
and the brake devices 5 are provided on the inner side
of the annular portion 22, that is, in the recess 24, so it
is possible to reduce the size of the hoisting machine in
the radial direction thereof, and it is possible to reduce
the size thereof in the axial direction of the rotation shaft
7 as compared with the hoisting machine 2 of Embodi-
ment 1, thus making it possible to achieve a further re-
duction in hoisting machine size. Further, the brake
shoes 15 are brought into and out of contact with the
braking surface 26 in the inner periphery of the annular
portion 22, so it is possible to prevent oil of the main rope
scattered as a result of the rotation of the driving sheave
4 from adhering to the braking surface 26, thus making
it possible to prevent a reduction in the braking force for
the rotation of the driving sheave 4.
[0027] While in the above-described example the driv-
ing sheave 21 has the recess 24 that is open on the for-
ward end side of the rotation shaft 7, it is also possible
to provide the driving sheave 21 with a recess that is
open on the hoisting machine main body 3 side. In this
case, the brake devices 5 and the guide rails 19 are pro-
vided in the recess that is open on the hoisting machine

main body 3 side.
[0028] While in the above-described embodiments the
number of the brake devices 5 is two, it may also be one
or three or more.

Claims

1. An elevator hoisting machine characterized by
comprising:

a hoisting machine main body having a motor
and a rotation shaft rotated by the motor;
a driving sheave which has an annular portion
around an outer peripheral portion of the annular
portion an elevator main rope is looped, which
is spaced apart from the motor in the axial di-
rection of the rotation shaft, and which can rotate
integrally with the rotation shaft; and
a brake device which has a braking member ca-
pable of being brought into and out of contact
with an inner peripheral surface of the annular
portion and a displacement device displacing
the braking member so that the braking member
is brought into and out of contact with the inner
peripheral surface, and which is provided inside
the annular portion.

2. An elevator hoisting machine characterized by
comprising:

a hoisting machine main body having a motor
and a rotation shaft rotated by the motor;
a driving sheave which has a pulley portion
around an outer peripheral portion of the pulley
portion an elevator main rope is looped and an
annular portion adjacent to the pulley portion in
an axial direction of the rotation shaft, which is
spaced apart from the motor in the axial direction
of the rotation shaft, and which can rotate inte-
grally with the rotation shaft; and
a brake device which has a braking member ca-
pable of being brought into and out of contact
with an inner peripheral surface of the annular
portion and a displacement device displacing
the braking member so that the braking member
is brought into and out of contact with the inner
peripheral surface, and which is provided inside
the annular portion.

3. An elevator hoisting machine according to Claim 1
or 2, characterized in that the displacement device
has an urging spring urging the braking member so
that the braking member is brought into contact with
the annular portion, and an electromagnet displacing
the braking member so that the braking member is
spaced apart from the annular portion against the
urging force of the urging spring.
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4. An elevator hoisting machine according to Claim 3,
characterized by providing, inside the annular por-
tion, a guide rail for guiding the braking member in
a direction in which the urging spring urges the brak-
ing member.
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