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(54) EMERGENCY BRAKE DEVICE OF ELEVATOR

(57)  Anemergency brake device for an elevator has
a braking member and braking/releasing means con-
nected to the braking member. The braking member has
an attachment member that is capable of rocking about
a rotation shaft of a deflector sheave, and a brake shoe
that is provided to the attachment member and brought
into and out of contact with the deflector sheave side
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outer peripheral surface of a drive sheave due to the rock-
ing motion of the attachment member. Upon brake re-
lease, the braking/releasing means holds the brake shoe
in a separated position separated from the drive sheave,
and upon braking, the braking/releasing means causes
the braking member to rock to thereby bring the brake
shoe into abutment with the drive sheave.
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Description
Technical Field

[0001] The present invention relates to an emergency
brake device for an elevator which brakes rotation of a
drive sheave to stop an upward travel of a car.

Background Art

[0002] In a conventional emergency brake device for
an elevator disclosed in JP 5-193860 A, for example, a
brake pulley located adjacent to an axial end portion of
a drive sheave is rotated integrally with the drive sheave.
The brake pulley is provided with a braking surface to be
joined to the axial end portion of the drive sheave. Fur-
ther, the brake pulley is pressed against the drive sheave
by means of a brake spring.

[0003] When the ascent speed of a car exceeds a pre-
set speed, a brake bolt engages with the brake pulley to
stop the rotation of the brake pulley. When the brake
pulley is stopped, braking is applied to the drive sheave
due to the friction force between the drive sheave and
the braking surface.

[0004] In the conventional emergency brake device
described above, however, it takes time for the drive
sheave to stop after the brake bolt is displaced in re-
sponse to an emergency detection signal, resulting in a
corresponding increase in the speed of the car.

Disclosure of the Invention

[0005] The present invention has been made with a
view to solving the problems mentioned above, and
therefore it is an object of the invention to provide an
emergency brake device for an elevator which is capable
of stopping the travel of a car more quickly.

[0006] To this end, according to one aspect of the
present invention, there is provided an emergency brake
device for an elevator which brakes rotation of a drive
sheave, around which a main rope for suspending a car
and a counterweight are wound, to stop upward travel of
the car, comprising: a braking member having an attach-
ment member and a brake shoe, the attachment member
being capable of rocking motion about a rotation shaft of
a deflector sheave around which the main rope is wound
on a counterweight side with respect to the drive sheave,
the brake shoe being provided to the attachment member
and brought into and out of contact with a deflector
sheave side outer peripheral surface of the drive sheave
due to the rocking motion of the attachment member; and
braking/releasing means connected to the braking mem-
ber, for holding the brake shoe in a separated position
separated from the drive sheave upon brake release and
for causing the braking member to rock into abutment
with the drive sheave upon braking.
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Brief Description of the Drawings
[0007]

Fig. 1 is a schematic structural view showing an el-
evator apparatus according to an embodiment of the
present invention;

Fig. 2 is a side view showing, partly in section, the
construction of an emergency brake device of Fig. 1;
Fig. 3 is a side view showing how braking is effected
with the emergency brake device of Fig. 2;

Fig. 4 is a sectional view taken along the line IV-IV
of Fig. 2; and

Fig. 5 is a sectional view taken along the line V-V of
Fig. 3.

Best Mode for carrying out the Invention

[0008] Hereinbelow, a preferred embodiment of the
present invention will be described with reference to the
drawings.

[0009] Fig. 1 is a schematic structural view showing
an elevator apparatus according to an embodiment of
the present invention. In Fig. 1, a pair of car guide rails
2 and a pair of counterweight guide rails 3 are arranged
in a hoistway 1. A car 4 is raised and lowered in the
hoistway 1 while being guided by the car guide rails 2. A
counterweight 5 is raised and lowered in the hoistway 1
while being guided by the counterweight guide rails 3.
[0010] A machine room 6 is provided at a top of the
hoistway 1. A machine base 7 is arranged in the machine
room 6. A drive device (hoisting machine) 8 and a de-
flector sheave 9 are supported to the machine base 7.
The drive sheave 8 has a drive sheave main body 8a
including a motor and a brake, and a drive sheave (trac-
tion sheave) 8b that is rotated by the motor of the drive
device main body 8a.

[0011] A plurality of main ropes 10 (only one of which
is shown in Fig. 1) are wound around the drive sheave
8b and the deflector sheave 9. Each main rope 10 has a
first end portion 10a to which the car 4 is connected, and
a second end portion 10b to which the counterweight 5
is connected. Thatis, in the hoistway 1, the car 4 and the
counterweight 5 are suspended according to a 1:1 roping
system and raised and lowered by the drive force of the
drive device 8.

[0012] A rotation shaft 9a of the deflector sheave 9 is
parallel and horizontal to a rotation shaft 8c of the drive
sheave 8b. The rotation shafts 8c, 9a are stationary
shafts, with the drive sheave 8b and the deflector sheave
9 being rotatable with respect to the drive shafts 8c, 9a,
respectively. Further, the main rope 10 is wound around
the deflector sheave 9 at a position on the counterweight
5 side with respect to the drive device 8. The deflector
sheave 9 leads the main rope 10 from the drive sheave
8b to the deflector sheave 9.

[0013] Provided between the deflector sheave 9 and
the drive sheave 8b is an emergency brake device 11 for



3 EP 1 724 225 A1 4

braking the rotation of the drive sheave 8b in an emer-
gency situation to stop the car 4. The emergency stop
device 11 is provided outside the drive sheave 8 sepa-
rately from a brake arranged inside the drive device main
body 8a. Further, the emergencybrake device 11 is elec-
trically connected to a control device (control panel) 12
for controlling the drive device 8. A signal from a speed
detector 13, which detects the speed of the car 4, is in-
putted to the control device 12.

[0014] When the ascent speed of the car 4 exceeds a
presetspeed, the emergency brake device 11 is actuated
by the control device 12, whereby braking is applied to
the rotation of the drive sheave 8b to thereby stop the
car 4. It should be noted that when the descent speed of
the car 4 exceeds a preset speed, a braking command
signal is transmitted from the control device 2 to an emer-
gency stop device (not shown) mounted in the car 4,
thereby actuating the emergency stop device to stop the
car 4.

[0015] Fig. 2 is a side view showing, partly in section,
the construction of the emergency brake device 11 of
Fig. 1, Fig. 3 is a side view showing how braking is ef-
fected with the emergency brake device 11 of Fig. 2, Fig.
4 is a sectional view taken along the line IV-IV of Fig. 2,
and Fig. 5 is a sectional view taken along the line V-V of
Fig. 3.

[0016] Referringto the figures, an attachment member
(attachment arm) 15 is attached to the rotation shaft 9a
of the deflector sheave 9. The attachment member 15 is
capable of rocking with respect to the rotation shaft 9a
about the rotation shaft 9a. A brake shoe 17 is attached
to the distal end portion of the attachment member 15
through a plurality of brake springs 16.

[0017] The brake shoe 17 is brought into and out of
contact with the deflector sheave 9 side (counterweight
5 side) outer peripheral surface of the drive sheave 8b
due to the rocking motion of the attachment member 15.
That is, the brake shoe 17 is displaceable between a
separated position (Fig. 2) where itis separated from the
drive sheave 8b and a braking position (Fig. 3) where it
is in abutment with the outer peripheral surface of the
drive sheave 8b. Formed in the surface of the brake shoe
17 is a concave portion curved at the same curvature as
the outer peripheral surface of the drive sheave 8b.
[0018] The attachment member 15, the brake springs
16, and the brake shoe 17 constitute a braking member
18.

[0019] A support member 19 is fixed to the rotation
shaft 9a. The support member 19 is held in its horizontal
position irrespective of the rotation of the deflector
sheave 9 or the rocking motion of the braking member
18. Supported by the support member 18 is an electro-
magnetic actuator 20 serving as braking/releasing
means.

[0020] The electromagnetic actuator 20 has a plunger
21 connected to the brake shoe 17 and a solenoid coll
22 for driving the plunger 21. When energized, the sole-
noid coil 22 serves to hold the brake shoe 17 in the sep-
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arated position through the intermediation of the plunger
21.

[0021] Further, at the time of braking, the solenoid coll
22 is deenergized, whereby the braking member 18 falls
due to its own weight so the brake shoe 17 is brought
into abutment with the drive sheave 8b. The electromag-
netic actuator 20 has a built-in auxiliary spring 25 urging
the plunger 21 downward so that the plunger 21 is low-
ered with greater reliability at the time of braking.
[0022] An engaging member 24 is fixed to the brake
shoe 17. The engaging member 24 is provided with an
elongated hole 24a. The plunger 21 is provided with an
engaging protrusion inserted in the elongated hole 24a.
The plunger 21 is connected to the brake shoe 17 through
the intermediation of the engaging member 24.

[0023] Respectively provided in the outer peripheral
surface of the drive sheave 8b and the outer peripheral
surface of the deflector sheave 9 are a plurality of rope
grooves 8d, 9b (Figs. 4 and 5) into which the main ropes
10 are inserted.

[0024] Next, operation will be described. Normally, the
solenoid coil 22 is energized so that the plunger 21 is
pushed up by the electromagnetic force of the solenoid
coil 22, whereby the brake shoe 17 is separated from the
outer peripheral surface of the drive sheave 8b. Further,
the travelling speed of the car 4 is detected by the speed
detector 13 and constantly monitored by the control de-
vice 12.

[0025] When the ascent speed of the car 4 exceeds a
rated speed and reaches a preset speed, the current to
the solenoid coil 22 is shut off by the control device 12.
When the solenoid coi122 is deenergized, the braking
member 18 is rocked due to its own weight and to the
spring force of the auxiliary spring 25, thereby bringing
the brake shoe 17 into abutment with the outer peripheral
surface of the drive sheave 8b.

[0026] During ascent of the car 4, the brake shoe 17
is further displaced in the rotation direction of the drive
sheave 8b after abutting with the outer peripheral surface
of the drive sheave 8b, because the drive sheave 8b is
rotating clockwise as seen in Figs. 2 and 3. That is, the
braking member 18 functions like a wedge so as to be
wedged between the rotation shaft 9a and the drive
sheave 8b. At this time, the brake spring 16 is com-
pressed between the attachment member 15 and the
brake shoe 17.

[0027] The brake shoe 17 is displaced until equilibrium
is reached between the spring force of the brake spring
16 and the friction braking force generated by the brake
shoe 17. That is, as the brake spring 16 is compressed,
a force for pressing the brake shoe 17 against the drive
sheave 8b is generated, whereby a friction braking force
is generated between the brake shoe 17 and the drive
sheave 8b.

[0028] Accordingly, the ascending car 4 can be decel-
erated with a predetermined braking force to be brought
to a stop more quickly, irrespective of the speed of the
car 4.
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[0029] Further, the attachment member 15 is capable
of rocking about the rotation shaft 9a, thus allowing ef-
fective utilization of the space between the drive sheave
8b and the deflector sheave 9 in placing the emergency
brake device 11. Furthermore, the casing of the deflector
sheave 9 also serves as the casing of the emergency
brake device 11 and thus it is unnecessary to provide a
separate casing dedicated to the emergency brake de-
vice 11, thereby achieving a reduction in cost.

[0030] Further, the brake shoe 17 is held in the sepa-
rated position by energizing the solenoid coil 22, and the
brake shoe 17 is brought into abutment with the drive
sheave 8b by deenergizing the solenoid coil 22, whereby
the rocking motion of the braking member 18 can be ef-
fected immediately in response to a command from the
control device 12.

[0031] Furthermore, upon deenergizing the solenoid
coil 22, the braking member 18 rocks due to its own
weight and the brake shoe 17 comes into abutment with
the drive sheave 8b, thereby making it possible to bring
the brake shoe 17 into abutment with the drive sheave
8b with greater reliability by means of a simple structure.
[0032] While in the above-described example the
emergency brake device 11 is operated when the ascent
speed of the car 4 reaches an abnormal speed, the emer-
gency brake device 11 may also be operated when the
car 4 is at rest at a landing floor during normal operation,
thereby preventing the car 4 from ascending abnormally
while passengers are getting into or out of the car 4.
[0033] Further, while in the above-described example
the electromagnetic actuator 20 is exemplified as the
braking/releasing means, the braking/releasing means
is not limited to this. For example, an air actuator for hold-
ing the brake shoe in the separated position by means
of air pressure or the like can also be employed.

Claims

1. An emergency brake device for an elevator which
brakes rotation of a drive sheave, around which a
main rope for suspending a car and a counterweight
are wound, to stop upward travel of the car, compris-

ing:

a braking member having an attachment mem-
ber and a brake shoe, the attachment member
being capable of rocking motion about a rotation
shaft of a deflector sheave around which the
main rope is wound on a counterweight side with
respect to the drive sheave, the brake shoe be-
ing provided to the attachment member and
brought into and out of contact with a deflector
sheave side outer peripheral surface of the drive
sheave due to the rocking motion of the attach-
ment member; and

braking/releasing means connected to the brak-
ing member, for holding the brake shoe in a sep-
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arated position separated from the drive sheave
upon brake release and for causing the braking
member to rock into abutment with the drive
sheave upon braking.

The emergency brake device for an elevator accord-
ing to Claim 1, wherein the braking member further
has a brake spring provided between the attachment
member and the brake shoe.

The emergency brake device for an elevator accord-
ing to Claim 1, wherein the braking/releasing means
has a plunger connected to the braking member, and
a solenoid coil that, when energized, causes the
brake shoe to be held in the separated position
through the plunger.

The emergency brake device for an elevator accord-
ing to Claim 3, wherein deenergization of the sole-
noid coil causes the braking member to rock due to
its own weight to bring the brake shoe into abutment
with the drive sheave.
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