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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
hoisting machine braking apparatus that is disposed on
a hoisting machine that has a driving sheave around
which is wound a rope or belt that suspends a car, and
that brakes rotation of the driving sheave.

BACKGROUND ART

[0002] Conventionally, in orderto apply a braking force
to a rotor that is rotated together with a driving sheave,
elevator hoisting machine electromagnetic brakes have
been proposed in which two large and small annular ar-
matures that are disposed coaxially to each other are
made to perform braking operations on the rotor inde-
pendently from each other. Each of the armatures is re-
spectively pressed against the rotor by a force from a
separate helical spring. Improvements in the operational
reliability of the electromagnetic brake can thereby be
achieved by enabling the braking forces from each of the
armatures to be generated independently from each oth-
er (See Patent Literature 1).

CITATION LIST
PATENT LITERATURE
[0003]

[Patent Literature 1]
Japanese Patent Laid-Open No. 2000-211858 (Ga-
zette)

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004] However, because the small armature has a
smaller diameter than the large armature, sufficient brak-
ing force is less likely to be obtained if braking force is
applied to the rotor from only the small armature.
Strengthening the force from the helical spring that dis-
places the small armature in order to ensure the braking
force from only the small armature is also conceivable,
but problems arise such as the helical spring being en-
larged, or impact noise increasing when the small arma-
ture contacts the rotor, etc.

[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 braking apparatus that
can ensure braking operation reliability and that can also
enable size reductions.
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MEANS FOR SOLVING THE PROBLEM

[0006] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an elevator hoisting machine braking apparatus charac-
terized in including: a rotating body that is rotated togeth-
er with a rotating shaft; a first displacing body including:
a first movable core; a driven body that is disposed so
as to be separated from the first movable core; and a first
lining that is disposed on a surface of the driven body
near the first movable core, the rotating body being in-
terposed between the first movable core and the first lin-
ing, and the first displacing body being displaceable in a
direction in which the first lining contacts with and sepa-
rates from the rotating body; a second displaying body
including: a second movable core that is disposed be-
tween the first movable core and the rotating body; and
asecond lining thatis disposed on a surface of the second
movable core near the rotating body, the second displac-
ing body being displaceable in a direction in which the
second lining contacts with and separates from the ro-
tating body; a first forcing body that forces the first dis-
placing body in the direction in which the first lining con-
tacts the rotating body; a second forcing body that forces
the second displacing body in the direction in which the
second lining contacts the rotating body; and a common
electromagnet that is disposed between the first and sec-
ond movable cores, and that displaces the first and sec-
ond movable cores in the directions in which the first and
second linings separate from the rotating body in oppo-
sition to the forces from the first and second forcing bod-
ies.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Figure 1 is a block diagram that shows an elevator
apparatus according to Embodiment 1 of the present
invention;

Figure 2 is a longitudinal cross section that shows a
braking apparatus from Figure 1;

Figure 3 is a front elevation that shows the braking
apparatus from Figure 2;

Figure 4 is a longitudinal cross section that shows a
state of the braking apparatus from Figure 1 when
braking force on a driving sheave is released;
Figure 5 is a longitudinal cross section that shows
an elevator hoisting machine braking apparatus ac-
cording to Embodiment 2 of the present invention;
Figure 6 is a longitudinal cross section that shows
an elevator hoisting machine braking apparatus ac-
cording to Embodiment 3 of the present invention;
and

Figure 7 is a longitudinal cross section that shows a
state of the braking apparatus from Figure 6 when
braking force on a rotating shaft is released.
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DESCRIPTION OF EMBODIMENTS

[0008] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0009] Figure 1 is a block diagram that shows an ele-
vator apparatus according to Embodiment 1 of the
present invention. In the figure, a car 2 and a counter-
weight 3 are disposed so as to be able to be raised and
lowered inside a hoistway 1. A hoisting machine 4 that
generates a driving force that raises and lowers the car
2 and the counterweight 3 inside the hoistway 1 is dis-
posed in a bottom portion (a pit portion) of the hoistway 1.
[0010] The hoisting machine 4 has: a hoisting machine
main body 5 that includes a motor; a driving sheave 6
that is rotated by the hoisting machine main body 5; and
a braking apparatus (an elevator hoisting machine brak-
ing apparatus) 7 that brakes the rotation of the driving
sheave 6. The car 2 and the counterweight 3 are sus-
pended inside the hoistway 1 by a plurality of suspending
bodies 8 that are wound around the driving sheave 6.
Ropes or belts, for example, are used as the suspending
bodies 8.

[0011] A car return sheave 9, a counterweight return
sheave 10, a first rope fastening apparatus 11, and a
second rope fastening apparatus 12 are disposed in an
upper portion inside the hoistway 1. A pair of car sus-
pending sheaves 13 are disposed on a lower portion of
the car 2. A counterweight suspending sheave 14 is dis-
posed on an upper portion of the counterweight 3.
[0012] First end portions of the suspending bodies 8
are connected to the first rope fastening apparatus 11,
and second end portions of the suspending bodies 8 are
connected to the second rope fastening apparatus 12.
The suspending bodies 8 are wound from the first rope
fastening apparatus 11 sequentially around each of the
car suspending sheaves 13, the car return sheave 9, the
driving sheave 6, the counterweight return sheave 10,
and the counterweight suspending sheave 14 to reach
the second rope fastening apparatus 12. The car 2 and
the counterweight 3 can be raised and lowered inside
the hoistway 1 by rotation of the driving sheave 6.
[0013] Figure 2 is a longitudinal cross section that
shows the braking apparatus 7 from Figure 1. Figure 3
is a front elevation that shows the braking apparatus 7
from Figure 2. In addition, Figure 4 is a longitudinal cross
section that shows a state of the braking apparatus 7
from Figure 1 when braking force on the driving sheave
6 is released. Moreover, Figure 2 shows a state of the
braking apparatus 7 when braking force on the driving
sheave 6 is generated. In the figures, the braking appa-
ratus 7 is supported by a casing of the hoisting machine
main body 5. The braking apparatus 7 brakes the driving
sheave 6 by applying the braking force to the rotating
shaft 15 of the motor in the hoisting machine main body 5.
[0014] The braking apparatus 7 has: a brake disk (a
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rotating body) 16 that is rotated together with the rotating
shaft 15; a first displacing body 17 and a second displac-
ing body 18 that are each independently displaceable in
directions of contact with and separation from the brake
disk 16; a plurality of (in this example, four) first forcing
springs (first forcing bodies) 19 that force the first dis-
placing body 17 toward the brake disk 16; a plurality of
(in this example, four) second forcing springs (second
forcing bodies) 20 that force the second displacing body
18 toward the brake disk 16; and a common electromag-
net 21 that is mounted to the hoisting machine main body
5, and that displaces each of the first and second dis-
placing bodies 17 and 18 in opposition to the forces from
the first and second forcing springs 19 and 20.

[0015] The brakedisk 16is a disk-shaped member that
is disposed so as to be perpendicular to a shaft axis of
the rotating shaft 15. The brake disk 16 is fixed to the
rotating shaft 15. Afirst braking surface 16a and a second
braking surface 16b that are mutually parallel are dis-
posed on the brake disk 16. The first and second braking
surfaces 16a and 16b are formed at positions that are on
opposite sides of the brake disk 16 in a thickness direction
of the brake disk 16. In this example, the first and second
braking surfaces 16a and 16b are perpendicular to the
shaft axis of the rotating shaft 15.

[0016] The firstdisplacing body 17 has: a first movable
core 22; an end plate (a driven body) 23 that is disposed
so as to be separated from the first movable core 22; a
plurality of (in this example, four) guiding pins (linking
members) 24 that link the first movable core 22 and the
end plate 23; and a first lining 25 that is disposed on a
surface of the end plate 23 near the first movable core 22.
[0017] The first movable core 22 and the end plate 23
are disposed so as to be separated from each other in a
direction that is parallel to the shaft axis of the rotating
shaft 15. The first movable core 22 and the end plate 23
are annular members that are centered around the shaft
axis of the rotating shaft 15.

[0018] Each of the guiding pins 24 is a rod-shaped
member that is disposed so as to be parallel to the shaft
axis of the rotating shaft 15 so as to avoid the brake disk
16. The respective guiding pins 24 are fixed between the
first movable core 22 and the end plate 23. In addition,
the respective guiding pins 24 are disposed at regular
intervals in a circumferential direction of the first movable
core 22 and the end plate 23.

[0019] The first displacing body 17 is supported by the
electromagnet 21 with the respective guiding pins 24
passed through the electromagnet 21. The first displac-
ing body 17 is disposed at a position at which the brake
disk 16 is interposed between the first movable core 22
and the first lining 25.

[0020] The respective guiding pins 24 are slidable rel-
ative to the electromagnet 21. The first displacing body
17 is displaced in the direction that is parallel to the shaft
axis of the rotating shaft 15 by the sliding of the respective
guiding pins 24 relative to the electromagnet 21. The first
lining 25 is placed in contact with and separated from the
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first braking surface 16a of the brake disk 16 by the first
displacing body 17 being displaced in the direction that
is parallel to the shaft axis of the rotating shaft 15.
[0021] The second displacing body 18 has: a second
movable core 26 that is disposed between the first mov-
able core 22 and the brake disk 16; and a second lining
27 that is disposed on a surface of the second movable
core 26 near the brake disk 16. The second displacing
body 18 is displaceable relative to the first displacing
body 17 along the guiding pins 24. Consequently, the
second displacing body 18 is displaceable independently
from the first displacing body 17 in the direction that is
parallel to the shaft axis of the rotating shaft 15. The sec-
ond lining 27 is placed in contact with and separated from
the second braking surface 16b of the brake disk 16 by
the second displacing body 18 being displaced in the
direction that is parallel to the shaft axis of the rotating
shaft 15.

[0022] The second movable core 26 is an annular
member that is centered around the shaft axis of the ro-
tating shaft 15. A plurality of penetrating apertures 28 are
disposed on the second movable core 26 so as to be
aligned with the positions of the respective guiding pins
24. Tubular bushes 29 through which the guiding pins 24
are slidably passed are fitted into the respective pene-
trating apertures 28. The second displacing body 18 is
thereby made displaceable along the guiding pins 24.
[0023] The electromagnet 21 is disposed between the
first movable core 22 and the second movable core 26.
The electromagnet 21 is an annular body that is centered
around the shaft axis of the rotating shaft 15. In addition,
the electromagnet 21 has: a stator core 30 that is fixed
to the hoisting machine main body 5; and a brake coil 31
that is disposed on the stator core 30.

[0024] A plurality of penetrating apertures 32 are dis-
posed on the stator core 30 so as to be aligned with the
positions of the respective guiding pins 24. Tubular bush-
es 33 through which the guiding pins 24 are slidably
passed are fitted into the respective penetrating aper-
tures 32. The first displacing body 17 is thereby made
displaceable relative to the electromagnet 21 in the di-
rection that is parallel to the shaft axis of the rotating shaft
15.

[0025] A plurality of first recess portions (first spring
bearing portions) 34 are disposed on a surface of the
stator core 30 near the first movable core 22. A plurality
of second recess portions (second spring bearing por-
tions) 35 are disposed on a surface of the stator core 30
near the second movable core 26. The first and second
recess portions 34 and 35 are disposed at regular inter-
vals in a circumferential direction of the electromagnet
21.

[0026] The firstforcing springs 19 are respectively dis-
posed in the first recess portions 34. The respective first
forcing springs 19 are compressed between the electro-
magnet 21 and the first movable core 22. The first dis-
placing body 17 is forced by the elastic forces of recovery
of the respective first forcing springs 19 in a direction in
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which the first lining 25 contacts the first braking surface
16a.

[0027] The second forcing springs 20 are respectively
disposed in the second recess portions 35. The respec-
tive second forcing springs 20 are compressed between
the electromagnet 21 and the second movable core 26.
The second displacing body 18 is forced by the elastic
forces of recovery of the respective second forcing
springs 20 in a direction in which the second lining 27
contacts the second braking surface 16b.

[0028] When an electric current is passed to the brake
coil 31, the electromagnet 21 generates an electromag-
netic attractive force that attracts the respective first and
second movable cores 22 and 26. The first and second
movable cores 22 and 26 are thereby displaced toward
the electromagnet 21 in opposition to the forces from the
firstand second forcing springs 19 and 20. The first lining
25 is separated from the first braking surface 16a by the
first movable core 22 being displaced toward the elec-
tromagnet 21, and the second lining 27 is separated from
the second braking surface 16b by the second movable
core 26 being displaced toward the electromagnet 21.
[0029] In other words, when an electric current is
passed to the brake coil 31, the electromagnet 21 dis-
places the first displacing body 17 in a direction in which
the first lining 25 separates from the first braking surface
16a in opposition to the forces from the first forcing
springs 19, and displaces the second displacing body 18
in a direction in which the second lining 27 separates
from the second braking surface 16b in opposition to the
forces from the second forcing springs 20.

[0030] Braking force is applied to the rotating shaft 15
by at least one of the first and second linings 25 and 27
contacting the brake disk 16. The braking force that is
applied to the rotating shaft 15 is released by both of the
first and second linings 25 and 27 separating from the
brake disk 16.

[0031] Next, operation will be explained. When pas-
sage of an electric current to the brake coil 31 is stopped,
the first lining 25 is pressed against the first braking sur-
face 16a by the forces from the respective first forcing
springs 19, and the second lining 27 is pressed against
the second braking surface 16b by the forces from the
respective second forcing springs 20. Braking force is
thereby applied to the rotating shaft 15 and the brake
disk 16.

[0032] When the electric currentis passed to the brake
coil 31, the electromagnet 21 generates an electromag-
netic attractive force. The first movable core 22 is thereby
displaced toward the electromagnet 21 in opposition to
the forces from the respective first forcing springs 19,
and the second movable core 26 is displaced toward the
electromagnet 21 in opposition to the forces from the
respective second forcing springs 20. The first lining 25
thereby separates from the first braking surface 16a, and
the second lining 27 separates from the second braking
surface 16b. When the first and second linings 25 and
27 separate from the first and second braking surfaces
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16a and 16b, respectively, the braking force on the ro-
tating shaft 15 and the brake disk 16 is released.
[0033] If, for example, a sliding failure of the guiding
pins 24 through the bushes 33 occurs in a state in which
the first lining 25 is separated from the first braking sur-
face 16a, and displacement of the first displacing body
17 relative to the brake disk 16 becomes impossible, only
the second lining 27 is pressed against the second brak-
ing surface 16b by the forces from the respective second
forcing springs 20. A braking force is thereby applied to
the rotating shaft 15 and the brake disk 16.

[0034] If, on the other hand, displacement of the sec-
ond displacing body 18 relative to the brake disk 16 be-
comes impossible, only the first lining 25 is pressed
against the first braking surface 16a by the forces from
the respective first forcing springs 19. A braking force is
thereby applied to the rotating shaft 15 and the brake
disk 16.

[0035] In an elevator hoisting machine braking appa-
ratus of this kind, because the brake disk 16 is interposed
between the first movable core 22 and the first lining 25
of the first displacing body 17, and the second movable
core 26 and the second lining 27 of the second displacing
body 18 are disposed between the brake disk 16 and the
first movable core 22, the first and second linings 25 and
27 can be pressed against the brake disk 16 from two
sides in the thickness direction of the brake disk 16 by
displacing the first and second displacing bodies 17 and
18 in opposite directions to each other. The respective
positions at which the first and second linings 25 and 27
contact the brake disk 16 can thereby be set to positions
at which the distances from the shaft axis of the rotating
shaft 15 are equal to each other, Consequently, even if
only one of the first and second linings 25 and 27 contacts
the brake disk 16, a difference can be prevented from
arising in the magnitude of the braking force that is ap-
plied to the rotating shaft 15 due to differences in the first
and second linings 25 and 27, enabling braking operation
reliability of the braking apparatus 7 to be ensured. Be-
cause distances between the respective positions of the
first and second linings 25 and 27 and the shaft axis of
the rotating shaft 15 can be made equal to each other,
size reductions in the radial direction of the braking ap-
paratus 7 can be achieved.

[0036] Moreover, in the above example, the first forc-
ing springs 19 are disposed between the electromagnet
21 and the first movable core 22, but the first forcing
springs 19 are not limited to this position. The first forcing
springs 19 may also be disposed between the first mov-
able core 22 and separate fixed members that are fixed
to the hoisting machine main body 5, for example.
[0037] In the above example, the second forcing
springs 20 are disposed between the electromagnet 21
and the second movable core 26, but the second forcing
springs 20 are not limited to this position, either. The sec-
ond forcing springs 20 may also be disposed between
the second movable core 26 and separate fixed members
that are fixed to the hoisting machine main body 5, for
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example.

[0038] Inthe above example, the second movable core
26 is guided along the guiding pins 24, but the second
movable core 26 may also be guided along a separate
rod-shaped member that is parallel to the guiding pins 24.

Embodiment 2

[0039] Figure 5 is a longitudinal cross section that
shows an elevator hoisting machine braking apparatus
according to Embodiment 2 of the present invention.
Moreover, Figure 5 is a figure that shows a state of the
braking apparatus when braking force on a driving
sheave 6 is released. In the figure, a plurality of splines
41 that are parallel to a shaft axis of a rotating shaft 15
are disposed on an outer circumferential portion of the
rotating shaft 15. The respective splines 41 are lined up
in a circumferential direction of the rotating shaft 15.
[0040] Interfitting apertures 42 that are fitted over the
respective spines 41 and through which the rotating shaft
15 is passed are disposed centrally on a brake disk 16.
In other words, the brake disk 16 is fitted slidably over
the respective splines 41. The brake disk 16 is thereby
displaceable relative to the rotating shaft 15 in a direction
that is parallel to the respective splines 41. The brake
disk 16 is fixed relative to the rotating shaft 15 in a cir-
cumferential direction of the rotating shaft 15 by engage-
ment with the respective splines 41. The rest of the con-
figuration is similar to that of Embodiment 1.

[0041] Next, operation will be explained. When the re-
spective displacements of the first and second displacing
bodies 17 and 18 are performed smoothly, operation that
is similar to that of Embodiment 1 is performed.

[0042] If, for example, a sliding failure of the guiding
pins 24 through the bushes 33 occurs in a state in which
the first lining 25 is separated from the first braking sur-
face 16a, and displacement of the first displacing body
17 relative to the brake disk 16 becomes impossible, the
second displacing body 18 is displaced by the forces from
the respective second forcing springs 20, and only the
second lining 27 contacts the second braking surface
16b. The brake disk 16 is subsequently displaced along
the splines 41 toward the first lining 25 while being
pushed by the second displacing body 18 in a state of
contact with the second lining 27. The first braking sur-
face 16a is subsequently pressed against the first lining
25, and the second lining 27 is pressed against the sec-
ond braking surface 16b, by the forces from the second
forcing springs 20. In other words, the brake disk 16 is
gripped between the first and second linings 25 and 27.
A braking force is thereby applied to the rotating shaft 15
and the brake disk 16.

[0043] In an elevator hoisting machine braking appa-
ratus of this kind, because splines 41 that are parallel to
the shaft axis of the rotating shaft 15 are disposed on the
rotating shaft 15, and the brake disk 16 is fitted slidably
over the splines 41, rotation of the brake disk 16 relative
to the rotating shaft 15 is prevented, and the brake disk
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16 can also be made displaceable relative to the rotating
shaft 15 in a direction that is parallel to the shaft axis of
the rotating shaft 15. Thus, even if displacement of either
one of the first and second displacing bodies 17 and 18
becomes impossible, the brake disk 16 can be displaced
to a position of one of the displacing bodies by being
pushed by the other displacing body. Consequently, the
firstand second linings 25 and 27 can be pressed against
the first and second braking surfaces 16a and 16b, re-
spectively, enabling decreases in the braking force that
is applied to the rotating shaft 15 to be suppressed.

Embodiment 3

[0044] Figure 6 is a longitudinal cross section that
shows an elevator hoisting machine braking apparatus
according to Embodiment 3 of the present invention. Fig-
ure 7 is a longitudinal cross section that shows a state
of the braking apparatus from Figure 6 when braking
force on a rotating shaft 15 is released. In the figures,
first and second brake disks 51 and 52 that have similar
configurations to that of the brake disk 16 in Embodiment
2 are disposed between the first lining 25 and the second
lining 27. The respective brake disks 51 and 52 are lined
up in a direction that is parallel to the shaft axis of the
rotating shaft 15. The respective brake disks 51 and 52
are displaceable independently from each other relative
to the rotating shaft 15 in a direction that is parallel to
respective splines 41.

[0045] A common bearing member 53 that bears the
respective brake disks 51 and 52 that are displaced in
directions that are parallel to the shaft axis of the rotating
shaft 15 is disposed between the first brake disk 51 and
the second brake disk 52. The first brake disk 51 is in-
terposed between the firstlining 25 and the bearing mem-
ber 53, and the second brake disk 52 is interposed be-
tween the second lining 27 and the bearing member 53.
[0046] The bearing member 53 is fixed relative to the
stator core 30. The bearing member 53 has: an interme-
diate plate 54 that is disposed so as to be perpendicular
toadirection thatis parallel to the shaft axis of the rotating
shaft 15; an intermediate lining 55 that is disposed on a
surface of the intermediate plate 54 near the first brake
disk 51; and an intermediate lining 56 that is disposed
on a surface of the intermediate plate 54 near the second
brake disk 52.

[0047] The intermediate plate 54 is an annular plate
that is centered around the shaft axis of the rotating shaft
15. The intermediate plate 54 is disposed so as to avoid
the respective guiding pins 24.

[0048] The intermediate lining 55 faces the first lining
25 in the direction that is parallel to the shaft axis of the
rotating shaft 15 so as to have the first brake disk 51
interposed. The second braking surface 16b of the first
brake disk 51 is able to contact with and separate from
the intermediate lining 55.

[0049] The intermediate lining 56 faces the second lin-
ing 27 in the direction that is parallel to the shaft axis of
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the rotating shaft 15 so as to have the second brake disk
52interposed. The first braking surface 16a of the second
brake disk 52 is able to contact with and separate from
the intermediate lining 56. The rest of the configuration
is similar to that of Embodiment 2.

[0050] Next, operation will be explained. When pas-
sage of an electric current to the brake coil 31 is stopped,
thefirstlining 25 is pressed against the intermediate lining
55 through the first brake disk 51 by the forces from the
respective first forcing springs 19, and the second lining
27 is pressed against the intermediate lining 56 through
the second brake disk 52 by the forces from the respec-
tive second forcing springs 20. In other words, the first
brake disk 51 is gripped between the first lining 25 and
the intermediate lining 55, and the second brake disk 52
is gripped between the second lining 25 and the interme-
diate lining 56. Braking force is thereby applied to respec-
tive brake disks 51 and 52, and braking force is applied
to the rotating shaft 15 and the brake disk 16.

[0051] Whenthe electric currentis passed to the brake
coil 31, the first movable core 22 is displaced toward the
electromagnet 21 in opposition to the forces from the
respective first forcing springs 19, and the second mov-
able core 26 is displaced toward the electromagnet 21
in opposition to the forces from the respective second
forcing springs 20. The first lining 25 is thereby displaced
in a direction of separation from the intermediate lining
55, and the second lining 27 is displaced in a direction
of separation from the intermediate lining 56. The first
brake disk 51 thereby separates from both the first lining
25 and the intermediate lining 55 while being slid along
the splines 41, and the second brake disk 52 separates
from both the second lining 27 and the intermediate lining
56 while being slid along the splines 41. The braking force
on the respective brake disks 51 and 52 is thereby re-
leased.

[0052] If, for example, a sliding failure of the guiding
pins 24 through the bushes 33 occurs in a state in which
the first lining 25 is separated from the first brake disk
51, and displacement of the first displacing body 17 rel-
ative to the first brake disk 51 becomes impossible, only
the second brake disk 52 is gripped between the second
lining 27 and the intermediate lining 56. A braking force
is thereby applied to the rotating shaft 15.

[0053] If displacement of the second displacing body
18 relative to the second brake disk 52 becomes impos-
sible, only the first brake disk 51 is gripped between the
first lining 25 and the intermediate lining 55. A braking
force is thereby applied to the rotating shaft 15.

[0054] In an elevator hoisting machine braking appa-
ratus of this kind, because the two brake disks 51 and
52 that are lined up in the direction that is parallel to the
shaft axis of the rotating shaft 15 are disposed slidably
on the rotating shaft 15, and the bearing member 53 is
disposed between the respective brake disks 51 and 52,
the number of braking surfaces that the linings are made
to contact can be increased, enabling increases in the
magnitude of the braking force on the rotating shaft 15.
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Even if displacement of either one of the first and second
displacing bodies 17 and 18 becomes impossible, the
brake disks 51 and 52 can be gripped by either of the
respective brake disks 51 and 52 being displaced while
being pressed onto the other displacing body, and brak-
ing operation reliability of the braking apparatus 7 can
also be ensured.

[0055] Moreover, in the above example, the bearing
member 53 is fixed relative to the fixed core 30, but is
not limited thereto, and the bearing member 53 may also
be fixed relative to the hoisting machine main body 5, for
example.

[0056] Inthe above example, the bearing member 53
is fixed relative to the fixed core 30 or the hoisting ma-
chine main body 5 not only in the direction of rotation of
the brake disks 51 and 52 but also in the direction that
is parallel to the shaft axis of the rotating shaft 15, but
the bearing member 53 may also be set so as to be fixed
relative to the fixed core 30 or the hoisting machine main
body 5 only in the direction of rotation of the brake disks
51 and 52. In other words, the bearing member 53 may
also be displaceable relative to the rotating shaft 15 in
the direction that is parallel to the shaft axis of the rotating
shaft 15 provided that the bearing member 53 is fixed
relative to the fixed core 30 or the hoisting machine main
body 5 in the direction of rotation of the brake disks 51
and 52.

Claims

1. An elevator hoisting machine braking apparatus
characterized in comprising:

a rotating body that is rotated together with a
rotating shaft;
a first displacing body comprising:

a first movable core;

a driven body that is disposed so as to be
separated from the first movable core; and
afirst lining that is disposed on a surface of
the driven body near the first movable core,

the rotating body being interposed between the first
movable core and the first lining, and the first dis-
placing body being displaceable in a direction in
which the first lining contacts with and separates
from the rotating body;

a second displacing body comprising:

a second movable core that is disposed be-
tween the first movable core and the rotating
body; and

asecond lining that is disposed on a surface
of the second movable core near the rotat-
ing body,
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the second displacing body being displaceable in a
direction in which the second lining contacts with and
separates from the rotating body;

afirst forcing body that forces the first displacing
body in the direction in which the first lining con-
tacts the rotating body;

a second forcing body that forces the second
displacing body in the direction in which the sec-
ond lining contacts the rotating body; and

a common electromagnet that is disposed be-
tween the first and second movable cores, and
that displaces the first and second movable
cores in the directions in which the first and sec-
ond linings separate from the rotating body in
opposition to the forces from the first and second
forcing bodies.

2. An elevator hoisting machine braking apparatus ac-
cording to Claim 1, characterized in that:

the first and second displacing bodies are dis-
placeable parallel to a shaft axis of the rotating
shaft;

a spline that is parallel to the shaft axis of the
rotating shaft is disposed on the rotating shaft;
and

the rotating body is fitted slidably over the spline.

3. An elevator hoisting machine braking apparatus ac-
cording to Claim 2, characterized in that:

two of the rotating bodies are disposed on the
rotating shaft between the first and second lin-
ings so as to be lined up in the direction that is
parallel to the shaft axis of the rotating shaft; and
a bearing member is disposed between the ro-
tating bodies such that the rotating bodies sep-
arate from and contact with the bearing member.
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