EP 1 997 764 B2

(19)

(12)

(49)

(45)

(21)

(22)

Europdisches
Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 1997 764 B2

NEW EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the opposition decision:
29.06.2022 Bulletin 2022/26

Mention of the grant of the patent:
28.02.2018 Bulletin 2018/09

Application number: 06729398.5

Date of filing: 17.03.2006

(51)

(52)

(86)

(87)

After opposition procedure

International Patent Classification (IPC):
B66B 1/32(2006.01) B66B 5/02 (2006.01)

Cooperative Patent Classification (CPC):
B66B 1/32; B66B 5/02

International application number:
PCT/JP2006/305409

International publication number:
WO 2007/108069 (27.09.2007 Gazette 2007/39)

(54)

ELEVATOR DEVICE
AUFZUGSVORRICHTUNG
SYSTEME D’ASCENSEUR

(84)

(43)

(60)

(73)

(72)

Designated Contracting States:
DE

Date of publication of application:
03.12.2008 Bulletin 2008/49

Divisional application:
14163836.1 /2 765 107

Proprietor: MITSUBISHI ELECTRIC
CORPORATION

Chiyoda-ku

Tokyo 100-8310 (JP)

Inventors:

OKAMOTO, Ken-Ichi
Chiyoda-ku, Tokyo 1008310 (JP)
TAKAHASHI, Satoru
Chiyoda-ku, Tokyo 1008310 (JP)

(74)

(56)

UEDA, Takaharu

Chiyoda-ku, Tokyo 1008310 (JP)
SHIBATA, Masunori
Chiyoda-ku, Tokyo 1008310 (JP)

Representative: Hoffmann Eitle
Patent- und Rechtsanwailte PartmbB
ArabellastraBe 30

81925 Miinchen (DE)

References cited:
EP-A1-1 852 382
GB-A- 190 605 003
JP-A- HO 256 391
JP-A- 09 240 936
JP-A-2005 515 134
US-A-4974703

WO-A1-2005/040027
JP-A-7 157 211
JP-A- 07 157 211
JP-A- 57 085 779
JP-A- 2006 044 894
US-A1-2004 173 413

Processed by Luminess, 75001 PARIS (FR)



1 EP 1997 764 B2 2

Description
Technical Field

[0001] The presentinvention relates to an elevator ap-
paratus allowing the deceleration of a car at a time of
emergency braking to be adjusted.

Background Art

[0002] In a conventional brake device for an elevator,
the braking force of an electromagnetic brake is control-
led at the time of emergency braking such that the de-
celeration of a car becomes equal to a predetermined
value, based on a deceleration command value and a
speed signal (for example, see JP 07-157211 A).
[0003] US 2004/173 413 A1 relates to a method for
preventing aninadmissibly high-speed of an elevator car.
This is achieved by a reaction generator with a timer that
is triggered when the speed of the elevator car exceeds
aprescribed limit value. If this is the case, a braking signal
is transmitted to a first braking device before the speed
of the elevator car is rechecked after a predetermined
time set by the timer. If the speed is still too high, the
reaction generator generates a second braking signal for
a second braking device and here again the speed of the
elevator car is rechecked after a predetermined time set
by the timer. This process is potentially repeated for a
third braking device.

[0004] Furthermore, JP 2006 044 894 A relates to an
elevator device which is capable of changing an over-
speed detection level according to the position of the el-
evator car. This isrealized by detecting two different sorts
of overspeed.

[0005] Ifafirstoverspeedisdetected, the power supply
to the motor section is intercepted leading to braking of
the driving sheave. If the second overspeed is detected,
an emergency stop device is activated.

Disclosure of the Invention
Problem to be solved by the Invention

[0006] In the conventional brake device as described
above and a braking control device, however, the basic
operation of emergency braking and the control of a brak-
ing force are both performed by a single braking force
control unit. Therefore, in a case where the deceleration
of the car is excessively low owing to a malfunction in
the braking force control unit or the like, the breaking
distance becomes excessively large.

[0007] The presentinvention has been made to solve
the above-mentioned problem, and it is therefore an obj
ect of the present invention to obtain an elevator appa-
ratus allowing the car to be stopped more reliably even
in the event of a malfunction in a brake control portion
while suppressing the deceleration at the time of emer-
gency braking.
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Means for solving the Problems

[0008] An elevator apparatus according to the present
invention is defined in claim 1.

Brief Description of the Drawings
[0009]

Fig. 1 is a schematic diagram showing an elevator
apparatus according to Embodiment 1 of the present
invention.

Fig. 2 is a schematic diagram showing an elevator
apparatus according to Embodiment 2 of the present
invention.

Fig. 3 is a schematic diagram showing an elevator
apparatus according to Embodiment 3 of the present
invention.

Fig. 4 is a schematic diagram showing an elevator
apparatus according to Embodiment 4

Fig. 5 is a schematic diagram showing an elevator
apparatus according to Embodiment 5

Fig. 6 is a schematic diagram showing an elevator
apparatus according to Embodiment 6

Fig. 7 is a schematic diagram showing an elevator
apparatus according to Embodiment 7 of the present
invention.

Fig. 8 is a schematic diagram showing an elevator
apparatus according to Embodiment 8 of the present
invention.

Fig. 9 is a schematic diagram showing an elevator
apparatus according to Embodiment 9

Fig. 10 is a schematic diagram showing an elevator
apparatus according to Embodiment 10

Best Modes for carrying out the Invention

[0010] Preferredembodiments ofthe presentinvention
will be described hereinafter with reference to the draw-
ings in Figures 1-3, 7, and 8. The remaining Figures are
for explanation only and do not describe embodiments
of the invention.

Embodiment 1

[0011] Fig. 1 is a schematic diagram showing an ele-
vator apparatus according to Embodiment 1 of the
present invention. Referring to Fig. 1, a car 1 and a coun-
terweight 2 are suspended within a hoistway by a main
rope 3 . The car 1 and the counterweight 2 are raised/low-
ered within the hoistway due to a driving force of a hoisting
machine 4.

[0012] The hoisting machine 4 has a drive sheave 5
around which the main rope 3 is looped, a motor 6 for
rotating the drive sheave 5, a brake drum 7 as a brake
rotational body that is rotated integrally with the drive
sheave 5 as the car 1 runs, and a brake portion body 9
for braking rotation of the drive sheave 5. The driving of
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the motor 6 is controlled by a drive control portion 10 as
an operation control portion.

[0013] The brake portion body 9 has a brake shoe 15
that is brought into contact with and away from the brake
drum 7, an armature 16 mounted on the first brake shoe
15, a braking spring 17 for pressing the brake shoe 15
against the brake drum 7, and a brake coil 18 disposed
facing the armature 16 to generate an electromagnetic
force for opening the brake shoe 15 away from the brake
drum 7 against the braking spring 17.

[0014] A brake switch 22 and a timer switch 28 are
connected in series between the brake coil 18 and a pow-
er supply 19. By opening at least one of the switches 22
and 28, the supply of a power to the brake coil 18 is shut
off, so the brake shoe 15 is pressed against the brake
drum 7 by the braking spring 17. The timer switch 28 is
normally closed. Accordingly, during normal operation,
when the brake switch 22 is closed, the brake coil 18 is
thereby supplied with a power, so the brake shoe 15 is
opened away from the brake drum 7.

[0015] The turning ON/OFF of the brake switch 22 is
controlled by abrake control portion 23. The brake control
portion 23 is constituted by a microcomputer having a
calculation processing portion (a CPU), a storage portion
(a ROM, a RAM, and the like), and signal input/output
portions.

[0016] When a brake actuation command (including a
normal braking command and an emergency braking
command) is generated, the brake control portion 23
opens the brake switch 22, and shuts off the supply of a
current to the brake coil 18 to cause the brake portion
body 9 to perform braking operation. When the brake
actuation command is canceled, namely, when a brake
opening command is generated, the brake control portion
23 closes the brake switch 22 to cancel a braking force
of the brake portion body 9. The brake actuation com-
mand and the brake opening command are generated
by an elevator control portion including the drive control
portion 10, and then input to the brake control portion 23.
[0017] When a brake actuation command, namely, an
emergency braking command is generated while the car
1 is running, the brake control portion 23 estimates a
deceleration (the absolute value of a negative accelera-
tion) of the car 1 based on deceleration estimation infor-
mation for estimating the deceleration of the car 1, and
controls an electromagnetic force generated by the brake
coil 18 (an open/closed state of the brake switch 22) such
that the deceleration of the car 1 does not become ex-
cessively high or low. Thus, the brake control portion 23
controls a pressing force with which the brake shoe 15
is pressed against the brake drum 7.

[0018] Available as the deceleration estimation infor-
mation is information from a hoisting machine rotation
detector for detecting rotation of the motor 6, a car posi-
tion detector provided on a speed governor, a return pul-
ley rotation detector for detecting rotation of a return pul-
ley around which the main rope 3 is looped, a weighing
device for detecting a load within the car 1, a speedom-
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eter mounted on the car 1, an accelerometer mounted
on the car 1, an axial torque meter for detecting an axial
torque of the drive sheave 5, or the like. Employable as
the rotation detectors and the car position detector are
encoders or resolvers.

[0019] Employed as the second brake switch 22 is a
switch allowing the amount of the current supplied to the
brake coil18 to be adjusted, for example, an open/close
switch capable of chopping or a slid switch for continu-
ously changing aresistance value. The following descrip-
tion of Embodiment 1 of the present invention will be giv-
en as to a case where the open/close switch is employed.
However, in a case where the slide switch is employed,
the switch is slid to change the resistance value instead
of being turned ON/OFF.

[0020] The timer switch 28 is opened in response to
an opening command from a timer circuit 29. When a
brake actuation command is generated, the timer circuit
29 starts measuring (counting down) a time, and outputs
the opening command to the timer switch 28 after the
lapse of a predetermined time from a moment when the
brake actuation command is generated. Accordingly, the
control of the braking force of the brake portion body 9
performed by the brake control portion 23 is invalidated
after the lapse of a predetermined time from a moment
when an emergency braking command is generated.
[0021] When the brake actuation command is can-
celed, the measurement of the time by the timer circuit
29 is reset, so the timer switch 28 is closed. A brake
device in Embodiment 1 of the present invention has the
brake portion body 9, the brake switch 22, the brake con-
trol portion 23, the timer switch 28, and the timer circuit 29.
[0022] In the elevator apparatus structured as de-
scribed above, the control of braking force performed by
the brake control portion 23 is invalidated after the lapse
of the predetermined time from the moment when the
emergency braking command is generated. Itis therefore
possible to stop the car 1 more reliably even in the event
of a malfunction in the brake control portion 23 while sup-
pressing the deceleration of the car 1 at the time of emer-
gency braking.

Embodiment 2

[0023] Next, Fig. 2 is a schematic diagram showing an
elevator apparatus according to Embodiment 2 of the
present invention. Referring to Fig. 2, a current limiter 27
and a changeover switch 27a are connected between
the brake coil 18 and the power supply 19. The current
limiter 27 limits the current flowing through the brake coil
18. Employed as the current limiter 27 is, for example, a
resistor. The changeover switch 27a makes a changeo-
ver between an operation of limiting a current from the
power supply 19 by means of the current limiter 27 to
supply the brake coil 18 with the limited current and an
operation of supplying the brake coil 18 with the current
from the power supply 19 without the intermediation of
the current limiter 27.
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[0024] More specifically, the changeover switch 27a
has normally been changed over to a circuit side from
which the current limiter 27 is excluded. In this state,
when a brake actuation command is generated, the
changeover switch 27a is changed over to a circuit side
including the current limiter 27. When the brake actuation
command is canceled, the changeover switch 27a is re-
turned to the circuit side from which the current limiter 27
is excluded. Embodiment 2 of the present invention is
identical to Embodiment 1 of the present invention in oth-
er configurational details and other operational details.

[0025] In the elevator apparatus structured as de-
scribed above, the current limiter 27 is employed to set
an upper limit of the amount of the current supplied to
the brake coil 18 which can be controlled by the brake
control portion 23, so only part of a power-supply voltage
is applied to the brake coil 18. Accordingly, it is possible
to suitably limit the amount of the control of the brake
portion body 9 performed by the brake control portion 23.

Embodiment 3

[0026] Next, Fig. 3 is a schematic diagram showing an
elevator apparatus according to Embodiment 3 of the
present invention. Referring to Fig. 3, a forcible braking
switch 26 is provided between the brake coil 18 and the
power supply 19. The forcible braking switch 26 is con-
nected in series to the brake switch 22 and is normally
closed. By opening the forcible braking switch 26, the
brake portion body 9 is forced to perform braking oper-
ation regardless of a command from the brake control
portion 23. That is, the forcible braking switch 26 invali-
dates the control of braking force performed by the brake
control portion 23 in response to an external signal, there-
by forcing the brake portion body 9 to generate a total
braking force. Embodiment 3 of the present invention is
identical to Embodiment 2 of the present invention in oth-
er configurational details and other operational details.
[0027] In the elevator apparatus structured as de-
scribed above, the forcible braking switch 26 is provided
between the brake coil 18 and the power supply 19. Itis
therefore possible to invalidate the control performed by
the brake control portion 23 according to need and cause
the brake portion body 9 to perform braking operation
immediately.

Embodiment 4

[0028] Next, Fig. 4 is a schematic diagram showing an
elevator apparatus according to Embodiment 4. Refer-
ring to Fig. 4, the brake switch 22 is directly
opened/closed depending on whether or not there is a
brake actuation command (brake opening command),
without being controlled by the brake control portion 23.
An adjustment switch 22a, the current limiter 27, and the
timer switch 28 are connected in parallel with the brake
switch 22 between the power supply 19 and the brake
coil 18.
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[0029] In this example, a normal open/close switch is
employed as the brake switch 22. Employed as the ad-
justment switch 22a is a switch allowing the amount of
the current supplied to the brake coil 18 to be adjusted,
for example, an open/close switch capable of chopping
or a slide switch for continuously changing a resistance
value. During normal operation, the adjustment switch
22a is open, and the timer switch 28 is closed. The fol-
lowing description of Embodiment 4 will be given as to a
case where the open/close switch is employed. However,
in a case where the slide switch is employed, the switch
is slid to change the resistance value instead of being
turned ON/OFF.

[0030] The turning ON/OFF of the adjustment switch
22a is controlled by the brake control portion 23. More
specifically, the brake control portion 23 monitors the de-
celeration of the car 1 during the running thereof regard-
less of whether or not there is a brake actuation com-
mand, and controls an electromagnetic force generated
by the second brake coil 18, namely, an open/close state
of the adjustment switch 22a such that the deceleration
of the car 1 does not become excessively high or low.
The timer switch 28 is opened after the lapse of a pre-
determined time from a moment when a brake actuation
command is generated. The brake control portion 23 de-
tects and monitors the deceleration of the car 1 inde-
pendently of the drive control portion 10. Embodiment 4
is identical to Embodiment 1 of the present invention in
other configurational details and other operational de-
tails.

[0031] In the elevator apparatus structured as de-
scribed above, the adjustment switch 22a for adjusting
a braking force is disposed in parallel with the brake
switch 22 in a circuit, and the brake switch 22 is opened
immediately in response to a brake actuation command.
It is therefore possible to cause the brake portion body
9 to perform braking operation immediately without an
operational delay when the brake actuation command is
generated.

[0032] The brake control portion 23 detects and mon-
itors the deceleration of the car 1 independently of the
drive control portion 10. Itis therefore possible to improve
the reliability.

Embodiment 5

[0033] Next, Fig. 5 is a schematic diagram showing an
elevator apparatus according to Embodiment 5. Refer-
ring to Fig. 5, a brake actuation command is also input
to the brake control portion 23. When the brake actuation
command is input to the brake control portion 23, the
brake control portion 23 monitors the deceleration of the
car 1 during the running thereof, and controls an electro-
magnetic force generated by the brake coil 18, namely,
an open/closed state of the adjustment switch 22a such
that the deceleration of the car 1 does not become ex-
cessively high or low. Embodiment 5 is identical to Em-
bodiment 4 in other configurational details.



7 EP 1997 764 B2 8

[0034] As described above, itis also appropriate to al-
low the brake control portion 23 to control the decelera-
tion of the car 1 only when the brake actuation command
is generated.

Embodiment 6

[0035] Next, Fig. 6 is a schematic diagram showing an
elevator apparatus according to Embodiment 6. Refer-
ring to Fig. 6, the forcible braking switch 26 is provided
between the brake coil 18 and the power supply 19. The
forcible braking switch 26 is normally closed. By opening
the forcible braking switch 26, the brake portion body 9
is forced to perform braking operation regardless of a
command from the brake control portion 23 and an
open/closed state of the brake switch 22. Embodiment 6
is identical to Embodiment 4 in other configurational de-
tails and other operational details.

[0036] In the elevator apparatus structured as de-
scribed above, the forcible braking switch 26 is provided
between the brake coil 18 and the power supply 19. Itis
therefore possible to invalidate the control performed by
the brake control portion 23 according to need.

[0037] Itis also appropriate to input a brake actuation
command to the brake control portion 23 and allow the
brake control portion 23 to control the deceleration of the
car 1 only when the brake actuation command is gener-
ated.

Embodiment 7

[0038] Next, Fig. 7 is a schematic diagram showing an
elevator apparatus according to Embodiment 7 of the
present invention. Referring to Fig. 7, the hoisting ma-
chine 4 has the drive sheave 5, the motor 6, the brake
drum 7, a first brake portion body 8 for braking rotation
of the drive sheave 5, and a second brake portion body
9 for braking rotation of the drive sheave 5.

[0039] The first brake portion body 8 has a first brake
shoe 11 that is moved into contact with and away from
the brake drum 7, a first armature 12 mounted on the first
brake shoe 11, a first braking spring 13 for pressing the
first brake shoe 11 against the brake drum 7, and a first
brake coil 14 disposed facing the first armature 12 to
generate an electromagnetic force for opening the first
brake shoe 11 away from the brake drum 7 against the
first braking spring 13.

[0040] The second brake portion body 9, which corre-
sponds to the brake portion body 9 in Embodiment 2 of
the present invention, has a second brake shoe 15, a
second armature 16, a second braking spring 17, and a
second brake coil 18.

[0041] A first brake switch 20 is provided between the
first brake coil 14 and the power supply 19. The first brake
switch 20 is directly opened/closed depending on wheth-
er or not there is a brake actuation command. When the
brake actuation command is generated, the first brake
switch 20 is opened to shut off the supply of a power to
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the first brake coil 14, so the first brake shoe 11 is pressed
against the brake drum 7 by the first braking spring 13.
When a brake opening command is generated, the first
brake switch 20 is closed, so the braking force of the first
brake portion body 8 is canceled.

[0042] The second brake switch 22 corresponds to the
brake switch 22 in Embodiment 2 of the presentinvention.
That is, the turning ON/OFF of the second brake switch
22 is controlled by the brake control portion 23. The first
brake portion body 8 has a sufficient braking force to stop
the car 1 even when the braking force exerted by the
second brake portion body 9 remains canceled.

[0043] A brake device in Embodiment 7 of the present
invention has the first brake portion body 8, the second
brake portion body 9, the first brake switch 20, the second
brake switch 22, the brake control portion 23, the current
limiter 27, the changeover switch 27a, the timer switch
28, and the timer circuit 29. Embodiment 7 of the present
invention is identical to Embodiment 2 of the present in-
vention in other configurational details and other opera-
tional details.

[0044] In the elevator apparatus structured as de-
scribed above, when a brake actuation command is gen-
erated, the first brake portion body 8 performs braking
operation immediately regardless of the control state of
the second brake portion body 9. It is therefore possible
to prevent a delay in starting braking operation more re-
liably.

[0045] In Embodiment 7 of the present invention, the
second brake portion body 9 first performs braking op-
eration when a brake actuation command is generated,
and reduces a braking force when the deceleration of the
car 1 becomes excessively high. However, it is also ap-
propriate to keep the second brake switch 22 closed even
when a brake actuation command is generated, and open
the second brake switch 22 to perform braking operation
when the deceleration of the car 1 is equal to or lower
than a predetermined value.

Embodiment 8

[0046] Next, Fig. 8 is a schematic diagram showing an
elevator apparatus according to Embodiment 8 of the
presentinvention. Referring to Fig. 8, the forcible braking
switch 26 is provided between the second brake coil18
and the power supply 19. The forcible braking switch 26
is normally closed. By opening the forcible braking switch
26, the second brake portion body 9 is forced to perform
braking operation regardless of a command from the
brake control portion 23. Embodiment 8 of the present
invention is identical to Embodiment 7 of the present in-
vention in other configurational details and other opera-
tional details.

[0047] In the elevator apparatus structured as de-
scribed above, the forcible braking switch 26 is provided
between the brake coil 18 and the power supply 19. ltis
therefore possible to invalidate the control performed by
the brake control portion 23 according to need.
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Embodiment 9

[0048] Next, Fig. 9 is a schematic diagram showing an
elevator apparatus according to Embodiment 9. Refer-
ring to Fig. 9, the hoisting machine 4 has the drive sheave
5, the motor 6, the brake drum 7, the first brake portion
body 8 for braking rotation of the drive sheave 5, and the
second brake portion body 9 for braking rotation of the
drive sheave 5.

[0049] The first brake portion body 8 has the first brake
shoe 11, the first armature 12, the first braking spring 13,
and the first brake coil 14 as in the cases of Embodiments
7 and 8 of the present invention. The second brake por-
tion body 9, which corresponds to the brake portion body
9 in Embodiment 4, has the second brake shoe 15, the
second armature 16, the second braking spring 17, and
the second brake coil 18.

[0050] The first brake switch 20 is provided between
the first brake coil 14 and the power supply 19. The first
brake switch 20 is directly opened/closed depending on
whether or not there is a brake actuation command.
[0051] The second brake switch 22 corresponds to the
brake switch 22 in Embodiment 4. That is, the second
brake switch 22 is directly opened/closed depending on
whether or not there is a brake actuation command, with-
out being controlled by the brake control portion 23. The
adjustment switch 22a, the current limiter 27, and the
timer switch 28 are connected in parallel with the second
brake switch 22 between the power supply 19 and the
second brake coil 18.

[0052] The turning ON/OFF of the adjustment switch
22a is controlled by the brake control portion 23. More
specifically, the brake control portion 23 monitors the de-
celeration of the car 1 during the running thereof regard-
less of whether or not there is a brake actuation com-
mand, and controls an electromagnetic force generated
by the second brake coil 18, namely, an open/closed
state of the adjustment switch 22a such that the decel-
eration of the car 1 does not become excessively high or
low. The timer switch 28 is opened after the lapse of a
predetermined time from a moment when the brake ac-
tuation command is generated.

[0053] A brake device in Embodiment 9 has the first
brake portion body 8, the second brake portion body 9,
the first brake switch 20, the second brake switch 22, the
adjustment switch 22a, the brake control portion 23, the
current limiter 27, the timer switch 28, and the timer circuit
29. Embodiment 9 is identical to Embodiments 4 and 7
of the present invention in other configurational details
and other operational details.

[0054] In the elevator apparatus structured as de-
scribed above, when a brake actuation command is gen-
erated, the first brake portion body 8 performs braking
operation immediately regardless of the control state of
the second brake portion body 9. It is therefore possible
to prevent a delay in starting braking operation more re-
liably.

[0055] The adjustmentswitch 22a for adjusting a brak-
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ing force is disposed in parallel with the second brake
switch 22 in a circuit, and the second brake switch 22 is
directly opened/closed depending on whether or not
there is a brake actuation command. It is therefore pos-
sible to cause the second brake portion body 9 to perform
braking operation immediately without an operational de-
lay when the brake actuation command is generated.
[0056] Itis also appropriate to input a brake actuation
command to the brake control portion 23, and allow the
brake control portion 23 to control the deceleration of the
car 1 only when the brake actuation command is gener-
ated.

Embodiment 10

[0057] Next, Fig. 10 is a schematic diagram showing
an elevator apparatus according to Embodiment 10. Re-
ferring to Fig. 10, the forcible braking switch 26 is provid-
ed between the second brake coil 18 and the power sup-
ply 19. The forcible braking switch 2 6 is normally closed.
By opening the forcible braking switch 26, the second
brake portion body 9 is forced to perform braking oper-
ation regardless of a command from the brake control
portion 23. Embodiment 10 is identical to Embodiment 9
in other configurational details and other operational de-
tails.

[0058] In the elevator apparatus structured as de-
scribed above, the forcible braking switch 26 is provided
between the second brake coil 18 and the power supply
19. It is therefore possible to invalidate the control per-
formed by the brake control portion 23 according to need.
[0059] InEmbodiment 10, itis also appropriate to input
a brake actuation command to the brake control portion
23, and allow the brake control portion 23 to control the
deceleration of the car 1 only when the brake actuation
command is generated.

[0060] Further, although the brake control portion 23
is constituted by the computer in the foregoing examples,
an electric circuit for processing analog signals may be
employed to constitute the brake control portion 23.
[0061] Still further, although the brake device is pro-
vided on the hoisting machine 4 in the foregoing exam-
ples, it is also appropriate to provide the brake device at
another position. That is, the brake device may be a car
brake mounted on the car 1, a rope brake for gripping
the main rope 3 to brake the car 1, or the like.

[0062] Yet further, the brake rotational body is not lim-
itedtothe brake drum 7. Forexample, the brake rotational
body may be a brake disc.

[0063] Further,three or more brake portion bodies may
be provided for a single brake rotational body.

[0064] Still further, the brake device is disposed out-
side the brake rotational body in the foregoing examples.
However, the brake device may be disposed inside the
brake rotational body.

[0065] Yet further, the brake rotational body may be
integrated with the drive sheave 5.
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Claims

1.

An elevator apparatus, comprising:

acar (1); and.

a brake device for stopping the car (1) from run-
ning,

wherein

the brake device has:

a brake control portion (23) for control-
ling a braking force generated at a time
of emergency braking to adjust a decel-
eration of the car (1); the brake control
portion (23) estimating a deceleration
of the car (1) based on deceleration es-
timation information for estimating the
deceleration of the car (1), and controls
an electromagnetic force generated by
a brake coil (18), the deceleration esti-
mation information being information
from a hoisting machine rotation detec-
tor for detecting rotation of a motor (6),
a car position detector provided on a
speed governor, areturn pulley rotation
detector for detecting rotation of a re-
turn pulley around which a main rope
(3) is looped, a weighing device for de-
tecting a load within the car (1), a
speedometer mounted on the car (1),
an accelerometer mounted on the car
(1), or an axial torque meter for detect-
ing an axial torque of a drive sheave (5),
a brake switch (22) controlled by the
brake control portion (23);

the brake switch (22) being a switch allow-
ing the amount of current supplied to the
brake coil (18) to be adjusted;

characterized in that the brake device further
includes:

a brake portion body (9) having:

a brake shoe (15), on which an arma-
ture (16) is mounted, and that is moved
into contact with and away from a brake
rotational body (7) that is rotated as the
car (1) runs;

a braking spring (17) for pressing the
brake shoe against the brake rotational
body (7); and

the brake coil (18) disposed facing the
armature (16) and for generating the
electromagnetic force for opening the
brake shoe (15) away from the brake
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rotational body (7) against the braking
spring (17);

a timer switch (28); and

a timer circuit (29) for invalidating control of
the braking force performed by the brake
control portion (23) by opening the timer
switch (28) after a lapse of a predetermined
time from a moment when an emergency
brakingcommand is generated, wherein the
brake switch (22) and the timer switch (28)
are connected in series between the brake
coil (18) and a power supply,

and

the brake device is configured to generate
the braking force by opening at least one of
the brake switch (22) and the timer switch
(28).

2. Theelevatorapparatus according to Claim 1, where-

in:

the brake control portion (23) controls the elec-
tromagnetic force generated by the brake coil
(18) at the time of emergency braking; and

the timer circuit (29) shuts off supply of a power
to the brake coil (18) after the lapse of the pre-
determined time from the moment when the
emergency braking command is generated.

The elevator apparatus according to Claim 2, where-
in the brake device further has a current limiter (27)
for limiting a current flowing through the brake coil
(18).

The elevator apparatus according to Claim 1, further
comprising an operation control portion (10) for con-
trolling operation of the car (1), wherein

the brake control portion (23) detects a deceleration
of the car (1) independently of the operation control
portion (10) .

The elevator apparatus according to Claim 1, where-
in the brake device has a forcible braking switch (26)
for invalidating the control of the braking force per-
formed by the brake control portion (23) in response
to an external signal to forcibly cause generation of
a total braking force.

Patentanspriiche

1.

Aufzugsvorrichtung, umfassend:

eine Fahrstuhlkabine (1); und

eine Bremseinrichtung zum Anhalten der Fahr-
zeugkabine (1),

wobei
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die Bremseinrichtung aufweist:

einen Bremssteuerungsabschnitt (23) zur
Steuerung einer Bremskraft, die zu einem
Zeitpunkt einer Notbremsung erzeugt wird,
um eine Verzdgerung der Fahrstuhlkabine
(1) anzupassen; wobei der Bremssteuerab-
schnitt (23) eine Verzdégerung der Fahr-
stuhlkabine (1) auf der Grundlage von
Verzdgerungsermittlungsinformationen
zum Ermitteln der Verzégerung der Fahr-
stuhlkabine (1) ermittelt und eine von einer
Bremsspule (18) erzeugte elektromagneti-
sche Kraftsteuert, wobei die Verzégerungs-
ermittlungsinformationen  Informationen
von einem Hebemaschinendrehungsde-
tektor zum Erfassen der Drehung eines Mo-
tors (6), einem Fahrstuhlpositionsdetektor,
der an einem Geschwindigkeitsregler vor-
gesehen ist, einem Umlenkrollendrehungs-
detektor zum Erfassen der Drehung einer
Umlenkrolle, um die ein Hauptseil (3) ge-
schlungen ist, einer Wiegevorrichtung zum
Erfassen einer Last innerhalb der Fahr-
stuhlkabine (1), einem an der Fahrstuhlka-
bine (1) angebrachten Geschwindigkeits-
messer, einem an der Fahrstuhlkabine (1)
angebrachten Beschleunigungsmesser
oder einem Axialdrehmomentmesser zum
Erfassen eines Axialdrehmoments einer
Antriebsscheibe (5) sind,

einen Bremsschalter (22), der durch den
Bremssteuerungsabschnitt (23) gesteuert
wird;

wobei der Bremsschalter (22) ein Schalter ist,
der es ermdglicht, die der Bremsspule (18) zu-
gefiuihrte Strommenge einzustellen;

dadurch gekennzeichnet, dass die Bremsein-
richtung ferner aufweist:

einen Bremsabschnittkdrper (9) aufwei-
send:

eine Bremsbacke (15), an der ein Anker
(16) angebracht ist, und die in Kontakt
mit und weg von einem Bremsdrehkor-
per (7) bewegt wird, der gedreht wird,
wenn sich die Fahrstuhlkabine (1) be-
wegt;

eine Bremsfeder (17) zum Driicken der
Bremsbacke gegen den Bremsdreh-
korper (7); und

die Bremsspule (18) so angeordnet ist,
dass sie dem Anker (16) zugewandt ist
und zum Erzeugen der elektromagne-
tischen Kraft zum Lésen der Bremsba-
cke (15) vom Bremsdrehkérper (7) ge-
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gen die Bremsfeder (17);

einen Zeitgeberschalter (28); und

eine Zeitgeberschaltung (29) zum auler
Kraft setzen der Steuerung der Bremskraft,
die von dem Bremssteuerungsabschnitt
(23) durchgefiihrt wird, durch Offnen des
Zeitgeberschalters (28) nach Ablauf einer
vorbestimmten Zeit von einem Zeitpunkt an,
wenn ein Notbremsbefehl erzeugt wird, wo-
bei der Bremsschalter (22) und der Zeitge-
berschalter (28) in Reihe zwischen der
Bremsspule (18) und einer Stromversor-
gung geschaltet sind,

und

die Bremseinrichtung dazu eingerichtet ist, die
Bremskraft zu erzeugen, indem mindestens ei-
ner von dem Bremsschalter (22) und dem Zeit-
geberschalter (28) gedffnet wird, indem die
Stromversorgung der Bremsspule (18) unter-
brochen wird und die Bremsbacke (15) durch
die Bremsfeder (17) gegen den Bremsdrehkor-
per (7) gedriickt wird.

2. Aufzugsvorrichtung nach Anspruch 1, wobei:

der Bremssteuerungsabschnitt (23) die von der
Bremsspule (18) zum Zeitpunkt der Notbrem-
sung erzeugte elektromagnetische Kraft steu-
ert; und

die Zeitgeberschaltung (29) die Stromversor-
gung der Bremsspule (18) nach dem Ablauf der
vorbestimmten Zeit von dem Zeitpunktan, wenn
der Notbremsbefehl erzeugt wird, abschaltet.

Aufzugsvorrichtung nach Anspruch 2, wobei die
Bremseinrichtung ferner einen Strombegrenzer (27)
zum Begrenzen eines durch die Bremsspule (18)
flieRenden Stroms aufweist.

Aufzugsvorrichtung nach Anspruch 1, die ferner ei-
nen Betriebssteuerungsabschnitt (10) zum Steuern
des Betriebes der Fahrstuhlkabine (1) umfasst, wo-
bei

der Bremssteuerabschnitt (23) eine Verzdgerung
der Fahrstuhlkabine (1) unabhéngig von dem Be-
triebssteuerungsabschnitt (10) erfasst.

Aufzugsvorrichtung nach Anspruch 1, wobei die
Bremseinrichtung einen Zwangsbremsschalter (26)
aufweist, um die Steuerung der Bremskraft, die von
dem Bremssteuerabschnitt (23) ausgefiihrt wird, in
Reaktion auf ein externes Signal aufRer Kraft zu set-
zen, um zwangsweise eine Erzeugung einer Ge-
samtbremskraft zu verursachen.
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Revendications

1.

Systeme d’ascenseur, comprenant :

une cabine (1) ; et

un dispositif formant frein destiné a stopper un
déplacement de la cabine (1),

dans lequel

le dispositif formant frein présente :

une partie de commande de frein (23) des-
tinée a commander une force de freinage
produite lors d’un freinage d’urgence afin
d’adapterune décélérationde la cabine (1) ;
la partie de commande de frein (23) esti-
mant une décélération de la cabine (1) sur
la base d’informations d’estimation de dé-
célération destinées a estimer la décéléra-
tion delacabine (1), etcommande uneforce
électromagnétique produite par une bobine
de frein (18), les informations d’estimation
de décélération étant des informations is-
sues d’'un détecteur de rotation de machine
de levage destiné a détecter une rotation
d’'un moteur (6), d’un détecteur de position
de cabine fourni sur un régulateur de vites-
se, d’un détecteur de rotation de poulie de
renvoi destiné a détecter une rotation d’'une
poulie de renvoi autour de laquelle un cable
principal (3) forme une boucle, d’un dispo-
sitif de pesée destiné a détecter une charge
dans la cabine (1), d’'un indicateur de vites-
se monté sur la cabine (1), d’'un accéléro-
métre monté sur la cabine (1), ou d’un indi-
cateur de couple axial destiné a détecter un
couple axial d’'une poulie motrice (5),

un commutateur de frein (22) commandé
par la partie de commande de frein (23) ;

le commutateur de frein (22) étant un commu-
tateur permettant a la quantité de courant ali-
mentant la bobine de frein (18) d’étre adaptée ;
caractérisé en ce que le dispositif formant frein
inclut en outre :

un corps de partie formant frein (9)
présentant :

un patin de frein (15), sur lequel un in-
duit (16) est monté, et qui vient en con-
tact et s’éloigne d’un corps rotatif de
frein (7) qui est mis en rotation lorsque
la cabine (1) se déplace ;

un ressort de freinage (17) destiné a
presser le patin de frein contre le corps
rotatif de frein (7) ; et

la bobine de frein (18) disposée en face
de l'induit (16) et destinée a produire la
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force électromagnétique pour ouvrir le
patin de frein (15) en éloignement du
corps rotatifde frein (7) contre le ressort
de freinage (17) ;

un commutateur de temporisateur (28) ; et
un circuit temporisateur (29) destiné a inva-
lider la commande de la force de freinage
réalisée par la partie de commande de frein
(23) en ouvrant le commutateur de tempo-
risateur (28) aprés un laps d’un temps pré-
déterminé a partird’'un moment ot une com-
mande de freinage d’urgence est produite,
dans lequel le commutateur de frein (22) et
le commutateur de temporisateur (28) sont
connectés en série entre la bobine de frein
(18) et une alimentation en énergie,

et

le dispositif formant frein est configuré pour pro-
duire la force de freinage en ouvrant au moins
un du commutateur de frein (22) et du commu-
tateur de temporisateur (28).

2. Systeme d’ascenseur selon la revendication 1, dans

lequel :

la partie de commande de frein (23) commande
la force électromagnétique produite par la bobi-
ne de frein (18) au moment d’un freinage
d'urgence ; et

le circuittemporisateur (29) coupe I'alimentation
en énergie de la bobine de frein (18) apres le
laps de temps prédéterminé a partir du moment
ou la commande de freinage d’urgence est pro-
duite.

Systeme d’ascenseur selon la revendication 2, dans
lequel le dispositif formant frein présente en outre
un limiteur de courant (27) destiné a limiter un cou-
rant circulant a travers la bobine de frein (18).

Systeme d’ascenseur selon la revendication 1, com-
prenant en outre une partie de commande de fonc-
tionnement (10) destinée a commander le fonction-
nement de la cabine (1), dans lequel

la partie de commande de frein (23) détecte une dé-
célération de la cabine (1) indépendamment de la
partie de commande de fonctionnement (10).

Systeme d’ascenseur selon la revendication 1, dans
lequel le dispositif formant frein présente un commu-
tateur de freinage par la force (26) destiné a invalider
la commande de la force de freinage réalisée par la
partie de commande de frein (23) en réponse a un
signal externe pour provoquer par la force la produc-
tion d’'une force de freinage totale.
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