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(54) ELEVATOR DEVICE

(57) In an elevator apparatus, a brake device stops
a car from running. The brake device has a brake control
portion for controlling a braking force generated at a time
of emergency braking to adj ust a deceleration of the car,

and a timer circuit for invalidating the control of the brak-
ing force performed by the brake control portion after a
lapse of a predetermined time from a moment when an
emergency braking command is generated.
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Description

Technical Field

�[0001] The present invention 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 Patent Document 1).
�[0003]

Patent Document 1: JP 07-157211 A

Disclosure of the Invention

Problem to be solved by the Invention

�[0004] 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.
�[0005] The present invention has been made to solve
the above-�mentioned problem, and it is therefore an ob-
ject 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.

Means for solving the Problems

�[0006] An elevator apparatus according to the present
invention includes: a car; and a brake device for stopping
the car from running, in which the brake device has a
brake control portion for controlling a braking force gen-
erated at a time of emergency braking to adjust a decel-
eration of the car; and a timer circuit for invalidating con-
trol of the braking force performed by the brake control
portion after a lapse of a predetermined time from a mo-
ment when an emergency braking command is generat-
ed.

Brief Description of the Drawings

�[0007]

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 of the present
invention.
Fig. 5 is a schematic diagram showing an elevator
apparatus according to Embodiment 5 of the present
invention.
Fig. 6 is a schematic diagram showing an elevator
apparatus according to Embodiment 6 of the present
invention.
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 of the present
invention.
Fig. 10 is a schematic diagram showing an elevator
apparatus according to Embodiment 10 of the
present invention.

Best Modes for carrying out the Invention

�[0008]  Preferred embodiments of the present inven-
tion will be described hereinafter with reference to the
drawings.

Embodiment 1

�[0009] 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/
lowered within the hoistway due to a driving force of a
hoisting machine 4.
�[0010] 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
the motor 6 is controlled by a drive control portion 10 as
an operation control portion.
�[0011] 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
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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.
�[0012] 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.
�[0013] The turning ON/OFF of the brake switch 22 is
controlled by a brake 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.
�[0014] 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.
�[0015] 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.
�[0016] 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-
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.
�[0017] Employed as the second brake switch 22 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 continu-
ously changing a resistance 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.
�[0018] 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.
�[0019] 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.
�[0020] 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. It is 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

�[0021] 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.
�[0022] 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-
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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.
�[0023] 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

�[0024] 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.
�[0025] 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. It is
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

�[0026] Next, Fig. 4 is a schematic diagram showing an
elevator apparatus according to Embodiment 4 of the
present invention. Referring 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.
�[0027] 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 of the present inven-
tion 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.
�[0028] 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
of the present invention is identical to Embodiment 1 of
the present invention in other configurational details and
other operational details.
�[0029] 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.�
The brake control portion 23 detects and monitors the
deceleration of the car 1 independently of the drive con-
trol portion 10. It is therefore possible to improve the re-
liability.

Embodiment 5

�[0030] Next, Fig. 5 is a schematic diagram showing an
elevator apparatus according to Embodiment 5 of the
present invention. Referring 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 electromagnetic force generated by the
brake coil 18, namely, an open/�closed state of the ad-
justment switch 22a such that the deceleration of the car
1 does not become excessively high or low. Embodiment
5 of the present invention is identical to Embodiment 4
of the present invention in other configurational details.
�[0031] As described above, it is 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.
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Embodiment 6

�[0032] Next, Fig. 6 is a schematic diagram showing an
elevator apparatus according to Embodiment 6 of the
present invention. Referring 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 nor-
mally 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 con-
trol portion 23 and an open/�closed state of the brake
switch 22. Embodiment 6 of the present invention is iden-
tical to Embodiment 4 of the present invention in other
configurational details and other operational details.
�[0033] 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. It is
therefore possible to invalidate the control performed by
the brake control portion 23 according to need.
�[0034] It is 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

�[0035] 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.
�[0036] 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.
�[0037] 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.
�[0038] 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
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.
�[0039] The second brake switch 22 corresponds to the
brake switch 22 in Embodiment 2 of the present invention.
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.
�[0040] 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.
�[0041] 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.
�[0042] 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

�[0043] Next, Fig. 8 is a schematic diagram showing an
elevator apparatus according to Embodiment 8 of the
present invention. Referring to Fig. 8, the forcible braking
switch 26 is provided between the second brake coil 18
and the power supply 19. The forcible braking switch 26
is normally closed. Byopeningtheforciblebraking 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.
�[0044] 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. It is
therefore possible to invalidate the control performed by
the brake control portion 23 according to need.

Embodiment 9

�[0045] Next, Fig. 9 is a schematic diagram showing an
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elevator apparatus according to Embodiment 9 of the
present invention. Referring to Fig. 9, the hoisting ma-
chine 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.
�[0046] 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 of the present invention, has the sec-
ond brake shoe 15, the second armature 16, the second
braking spring 17, and the second brake coil 18.
�[0047] 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.
�[0048] The second brake switch 22 corresponds to the
brake switch 22 in Embodiment 4 of the present invention.
That is, the second brake switch 22 is directly opened/
closed depending on whether or not there is a brake ac-
tuation command, without being controlled by the brake
control portion 23. The adjustment switch 22a, the current
limiter 27, and the timer switch 28 are connected in par-
allel with the second brake switch 22 between the power
supply 19 and the second brake coil 18.
�[0049] 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.
�[0050] A brake device in Embodiment 9 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 adjustment switch 22a, the brake
control portion 23, the current limiter 27, the timer switch
28, and the timer circuit 29. Embodiment 9 of the present
invention is identical to Embodiments 4 and 7 of the
present invention in other configurational details and oth-
er operational details.
�[0051] 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.
�[0052] The adjustment switch 22a for adjusting a brak-
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.
�[0053] It is 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

�[0054] Next, Fig. 10 is a schematic diagram showing
an elevator apparatus according to Embodiment 10 of
the present invention. Referring to Fig. 10, the forcible
braking switch 26 is provided between the second brake
coil 18 and the power supply 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 operation regardless of a com-
mand from the brake control portion 23. Embodiment 10
of the present invention is identical to Embodiment 9 of
the present invention in other configurational details and
other operational details.
�[0055] 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.
�[0056] In Embodiment 10 of the present invention, it is
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.�
Further, although the brake control portion 23 is consti-
tuted by the computer in the foregoing examples, an elec-
tric circuit for processing analog signals may be em-
ployed to constitute the brake control portion 23.
Still further, although the brake device is provided on the
hoisting machine 4 in the foregoing examples, it is also
appropriate to provide the brake device at another posi-
tion. That is, the brake device may be a car brake mount-
ed on the car 1, a rope brake for gripping the main rope
3 to brake the car 1, or the like.�
Yet further, the brake rotational body is not limited to the
brake drum 7. For example, the brake rotational body
may be a brake disc.�
Further, three or more brake portion bodies may be pro-
vided for a single brake rotational body.�
Still further, the brake device is disposed outside the
brake rotational body in the foregoing examples. How-
ever, the brake device may be disposed inside the brake
rotational body.�
Yet further, the brake rotational body may be integrated
with the drive sheave 5.
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Claims

1. An elevator apparatus, comprising: �

a car; and
a brake device for stopping the car from running,
wherein
the brake device has a brake control portion for
controlling a braking force generated at a time
of emergency braking to adjust a deceleration
of the car; and
a timer circuit for invalidating control of the brak-
ing force performed by the brake control portion
after a lapse of a predetermined time from a mo-
ment when an emergency braking command is
generated.

2. The elevator apparatus according to Claim 1, where-
in: �

the brake device has: �

a brake shoe that is moved into contact with
and away from a brake rotational body that
is rotated as the car runs;
a braking spring for pressing the brake shoe
against the brake rotational body; and
a brake coil for generating an electromag-
netic force for opening the brake shoe away
from the brake rotational body against the
braking spring;

the brake control portion controls the electro-
magnetic force generated by the brake coil at
the time of emergency braking; and
the timer circuit shuts off supply of a power to
the brake coil after the lapse of the predeter-
mined time from the moment when the emer-
gency braking command is generated.

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

4. The elevator apparatus according to Claim 1, further
comprising an operation control portion for control-
ling operation of the car, wherein
the brake control portion detects a deceleration of
the car independently of the operation control por-
tion.

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