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(54) ELEVATOR DEVICE

(57) In an elevator apparatus, braking force on a car
is generated by stopping passage of electric current to a
brake coil of a braking apparatus, and generation of the
braking force on the car is stopped by passing electric
current to the brake coil. A brake controlling apparatus
has: a first brake controlling means that controls the brak-
ing force on the car by adjusting a quantity of electric
current that is passed to the brake coil, and a second
brake controlling means that can forcibly stop the pas-
sage of electric current to the brake coil. The second
brake controlling means has a plurality of computing
means that separately determine the presence or ab-
sence of elevator abnormality based on information from
predetermined detecting means, and that perform control
that stops the passage of electric current to the brake
coil if it is determined that there is an abnormality in the
elevator.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an elevator ap-
paratus that performs control of a braking force that
brakes a car using a brake controlling apparatus.

BACKGROUND ART

[0002] Generally, if an abnormality occurs in an eleva-
tor, a car is braked by a braking force from a brake so as
to decelerate and stop the car. Conventionally, in order
to reduce mechanical shock to the car during decelera-
tion and stopping due to the braking operation, elevator
braking apparatuses have been proposed that control
the braking force of the brake such that the deceleration
of the car is at a predetermined value. The control of the
braking force of the brake is performed by comparing a
deceleration command value and output from a speed
detector that detects the speed of a car driving electric
motor that moves the car (See Patent Literature 1).
[0003]

[Patent Literature 1]
Japanese Patent Laid-Open No. HEI 7-157211 (Ga-
zette)

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0004] However, in conventional elevator braking ap-
paratuses such as that described above, because control
of deceleration and stopping of the car during an abnor-
mality and control of deceleration and stopping of the car
during normal conditions are performed by a common
brake controlling apparatus, there is a risk that it will not
be possible to stop the car forcibly using the brake during
an elevator abnormality that requires stopping of the car
if the brake controlling apparatus fails. Reliability in con-
trolling the stopping of the car can also be improved by
controlling deceleration and stopping of the car using a
plurality of brake controlling apparatuses, but the config-
uration becomes complicated.
[0005] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus that can stop a car more re-
liably during an elevator abnormality, and that can also
suppress making configuration of a brake controlling ap-
paratus complicated.

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 apparatus characterized in including: a car
that is movable inside a hoistway; a braking apparatus

that includes a brake coil, that generates a braking force
that brakes the car by stopping passage of electric current
to the brake coil, and that stops generation of the braking
force by passing electric current to the brake coil; and a
brake controlling apparatus that includes: a first brake
controlling means that performs control of the braking
force by adjusting a quantity of the electric current that
is passed to the brake coil; and a second brake controlling
means that includes a plurality of computing means that
separately determine presence or absence of an abnor-
mality in the elevator based on information from a pre-
determined detecting means, and that perform control
that stops passage of electric current to the brake coil if
it is determined that there is an abnormality in the eleva-
tor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Figure 1 is a structural diagram that shows an ele-
vator apparatus according to Embodiment 1 of the
present invention;
Figure 2 is a structural diagram that shows a brake
controlling apparatus from Figure 1;
Figure 3 is a flowchart that explains computational
processing by a first brake controlling means from
Figure 2;
Figure 4 is a flowchart that explains computational
processing by a first computing means from Figure 2;
Figure 5(a) through 5(d) are graphs that show re-
spective temporal changes for speed of a car from
Figure 1, car acceleration, a state of an adjusting
switch from Figure 2, and a state of a first relay con-
tact during normal operation; and
Figure 6(a) through 6(d) are graphs that show re-
spective temporal changes for speed of the car from
Figure 1 car acceleration, a state of the adjusting
switch from Figure 2, and a state of the first relay
contact when an abnormality occurs in car acceler-
ation.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] A preferred embodiment of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0009] Figure 1 is a structural diagram that shows an
elevator apparatus according to Embodiment 1 of the
present invention. In the figure, a car 2 and a counter-
weight 3 are suspended inside a hoistway 1 by a sus-
pending means 4. Ropes or a belt can be used as the
suspending means 4, for example. A hoisting machine
(a driving apparatus) 5 that moves the car 2 and the coun-
terweight 3 and a deflecting sheave are disposed in an
upper portion of the hoistway 1.

1 2 
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[0010] The hoisting machine 5 has: a motor 7; and a
driving sheave 8 that is rotated by the motor 7. The sus-
pending means 4 is wound around the driving sheave 8
and the deflecting sheave 6. The car 2 and the counter-
weight 3 are moved inside the hoistway 1 by the driving
sheave 8 being rotated.
[0011] A car doorway 9 and a pair of car doors 10 that
open and close the car doorway 9 are disposed on the
car 2. Each of the car doors 10 is displaced between a
closed door position that closes the car doorway 9 and
an open door position that opens the car doorway 9 by
a driving force from a door driving apparatus that is
mounted to the car 2.
[0012] Landing doorways and pairs of landing doors
that open and close the landing doorways are disposed
on landings on respective floors (none of which are de-
picted). Predetermined door opening and closing ena-
bled zones that correspond to positions of the respective
landings are set in a direction of movement of the car 2
inside the hoistway 1. When the car 2 is within a door
opening and closing enabled zone, the car doors 10 can
engage horizontally with the landing doors. Consequent-
ly, when the car 2 is within a door opening and closing
enabled zone, the landing doors are engaged by the car
doors while being displaced relative to a landing doorway
by the car doors being displaced between the closed door
position and the open door position. The landing door-
ways are opened and closed by the landing doors being
displaced while being engaged by the car doors. Engage-
ment between the car doors 10 and the landing doors is
impossible when the car 2 is outside the door opening
and closing enabled zones.
[0013] A braking apparatus 11 that brakes rotation of
the driving sheave 8 is disposed on the hoisting machine
5. The braking apparatus 11 has: a brake disk (a rotating
body) 12 that is rotated together with the driving sheave
8; braking members 13 that are displaceable toward or
away from the brake disk 12; brake springs (forcing bod-
ies) that force the braking members 13 toward the brake
disk 12; and brake coils that displace the braking mem-
bers 13 away from the brake disk 12 in opposition to the
forces from the brake springs.
[0014] When passage of electric current to the brake
coils is stopped, the braking members 13 contact the
brake disk 12 due to the forces from the brake springs.
Rotation of the brake disk 12 is braked by the braking
members 13 contacting the brake disk 12. The braking
force that brakes the car 2 is generated by the rotation
of the brake disk 12 being braked. The braking members
13 are displaced away from the brake disk 12 in opposi-
tion to the forces from the brake springs by passing elec-
tric current to the brake coils. Generation of the braking
force that brakes the car 2 is stopped by the braking mem-
bers 13 separating from the brake disk 12.
[0015] A first speed detector (a detecting means) 14
and a second speed detector (a detecting means) 15 that
separately detect rotational speed of the driving sheave
8 are disposed on the motor 7. Speed of the car 2 is

calculated based on information from the first and second
speed detectors 14 and 15. Examples of first and second
speed detectors 14 and 15 include encoders, etc.
[0016] A door closing detector (a detecting means) that
detects whether or not the car doors 10 are in a closed
door position 16 is disposed on the car 2. A car position
detector (a detecting means) 17 that detects whether or
not the car 2 is within a door opening and closing enabled
zone is disposed inside the hoistway 1. A detector that
has: plates that are fixed to an inner wall of the hoistway
1 parallel to the direction of movement of the car 2; and
a plate detecting sensor that is mounted to the car 2, and
that detects the plates only when the car 2 is within door
opening and closing enabled zones can be used as the
car position detector 17, for example.
[0017] Information from the first and second speed de-
tectors 14 and 15 is sent to an operation controlling ap-
paratus 18 that controls elevator operation. Information
from each of the first and second speed detectors 14 and
15, the door closing detector 16, and the car position
detector 17 is sent to a brake controlling apparatus 19
that controls operation of the braking apparatus 11.
[0018] When the car 2 is moved, the operation control-
ling apparatus 18 outputs to the brake controlling appa-
ratus 19 an attracting command and a relay driving com-
mand that perform supply of electric power to the motor
7 and that stop the generation of the braking force on the
car 2. The operation controlling apparatus 18 also deter-
mines the presence or absence of an abnormality in the
acceleration of the car 2 based on the information from
the first and second speed detectors 14 and 15, and stops
output of the attracting command to the brake controlling
apparatus 19 if it is determined that there is an abnor-
mality in the acceleration of the car 2. In addition, the
operation controlling apparatus 18 finds the speed of the
car 2 based on the information from the first and second
speed detectors 14 and 15, and stops output of the relay
driving command to the brake controlling apparatus 19
if the car 2 stops (i.e., if the speed of the car 2 becomes
zero).
[0019] The brake controlling apparatus 19 controls the
operation of the braking apparatus 11 based on the re-
spective information from the first and second speed de-
tectors 14 and 15, the door closing detector 16, the car
position detector 17, and the operation controlling appa-
ratus 18.
[0020] Figure 2 is a structural diagram that shows the
brake controlling apparatus 19 from Figure 1. In the fig-
ure, brake coils of the braking apparatus 11 have a plu-
rality of electromagnetic coil portions 20 and 21 (in this
example, two) that are connected in parallel with each
other. The brake controlling apparatus 19 has: an adjust-
ing switch 22 that can adjust the quantity of electric cur-
rent that is passed to each of the electromagnetic coil
portions 20 and 21; a first brake controlling means 23
that controls operation of the adjusting switch 22; a first
relay 24 and a second relay 25 (a plurality of relays 24
and 25) that can forcibly stop passage of electric current
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to each of the electromagnetic coil portions 20 and 21;
and a second brake controlling means 26 that controls
operation of the first and second relays 24 and 25.
[0021] The first relay 24 has: a first relay coil 24a; and
a first relay contact 24b that is opened and closed by
controlling passage of electric current to the first relay
coil 24a. The second relay 25 has: a second relay coil
25a; and a second relay contact 25b that is opened and
closed by controlling passage of electric current to the
second relay coil 25a.
[0022] Adjustment of passage of electric current to the
first relay coil 24a is performed by opening and closing
operations (On/Off operation) of a first relay switch 27
that is a semiconductor switch. The first relay coil 24a
and the first relay switch 27 are connected in series be-
tween an electric power source 29 and an earthed portion
(ground) 30.
[0023] Adjustment of passage of electric current to the
second relay coil 25a is performed by opening and clos-
ing operations (On/Off operation) of a second relay
switch 28 that is a semiconductor switch. The second
relay coil 25a and the second relay switch 28 are con-
nected in series between the electric power source 29
and the earthed portion (ground) 30.
[0024] The brake coils, which include each of the elec-
tromagnetic coil portions 20 and 21, the adjusting switch
22, the first relay contact 24b and the second relay con-
tact 25b are connected in series between the electric
power source 29 and the earthed portion 30. In this ex-
ample, the first relay contact 24b is connected between
the brake coils and the electric power source 29, and the
second relay contact 25b and the adjusting switch 22 are
connected between the brake coils and the earthed por-
tion 30.
[0025] The adjusting switch 22 is constituted by a sem-
iconductor switch. Adjustment of the quantity of electric
current that is passed to each of the electromagnetic coil
portions 20 and 21 by the adjusting switch 22 is per-
formed by repeating opening and closing operations
(On/Off operation) of the adjusting switch 22 when the
first relay contact 24b and the second relay contact 25b
are both closed. The braking force on the car 2 is adjusted
by adjusting the quantity of electric current that is passed
to each of the electromagnetic coil portions 20 and 21.
Passage of electric current to the electromagnetic coil
portions 20 and 21 is forcibly stopped by at least one of
the first relay contact 24b and the second relay contact
25b performing an opening operation.
[0026] Moreover, a discharge diode 31 is connected
between the electric power source 29 and the adjusting
switch 22. The discharge diode 31 protects the adjusting
switch 22 from reverse electromotive pressure that is
generated by each of the electromagnetic coil portions
20 and 21 if the adjusting switch 22 performs an opening
operation when the first and second relay contacts 24b
and 25b are in closed states. A discharge diode 32 and
a discharge resistance 33 that are connected in series
are connected between the first relay contact 24b and

second relay contact 25b and the brake coils. The dis-
charge diode 32 and the discharge resistance 33 con-
sume reverse electromotive force that is generated when
at least one of the first and second relay contacts 24b
and 25b performs an opening operation, and promptly
lowers the quantity of electric current that is passed to
each of the electromagnetic coil portions 20 and 21.
[0027] The attracting command from the operation
controlling apparatus 18 and the signal from the first
speed detector 14 are sent to the first brake controlling
means 23. The first brake controlling means 23 controls
operation of the adjusting switch 22 based on the respec-
tive information from the operation controlling apparatus
18 and the first speed detector 14. The quantity of electric
current that is passed to each of the electromagnetic coil
portions 20 and 21 is thereby adjusted to control the brak-
ing force on the car 2.
[0028] Specifically, the first brake controlling means
23 performs control over the adjusting switch 22 that
stops generation of the braking force on the car 2 when
receiving the attracting command from the operation con-
trolling apparatus 18. In other words, the first brake con-
trolling means 23 performs control that adjusts the quan-
tity of electric current that is passed to each of the elec-
tromagnetic coil portions 20 and 21 such that the braking
members 13 separate from the brake disk 12 when re-
ceiving the attracting command from the operation con-
trolling apparatus 18. The first brake controlling means
23 also finds the acceleration of the car 2 based on the
information from the first speed detector 14, and com-
pares the found acceleration value and a predetermined
threshold value αL (a negative value) while controlling
operation of the adjusting switch 22. If deceleration (neg-
ative acceleration) of the car 2 exceeds the threshold
value αL (i.e., if the acceleration of the car 2 is less than
the threshold value αL), the first brake controlling means
23 performs control that maintains the acceleration of the
car 2 at the threshold value αL by adjusting the braking
force on the car 2 by controlling the operation of the ad-
justing switch 22.
[0029] The second brake controlling means 26 has a
first computing means (a computing means) 34, a second
computing means (a computing means) 35, a shared
memory (a memory portion) 36, and a failure detecting
means 37.
[0030] Respective signals from the first speed detector
14, the door closing detector 16, and the car position
detector 17, and the relay driving command from the op-
eration controlling apparatus 18 are sent to the first com-
puting means 34. The first computing means 34 performs
control of the operation of the first relay contact 24b by
controlling the operation of the first relay switch 27 based
on the respective information from the first speed detec-
tor 14, the door closing detector 16, the car position de-
tector 17, and the operation controlling apparatus 18.
[0031] Specifically, the first computing means 34 per-
forms control over the first relay switch 27 that maintains
a closing operation of the first relay contact 24b when
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receiving the relay driving command from the operation
controlling apparatus 18, and performs control over the
first relay switch 27 that performs an opening operation
of the first relay contact 24b when receipt of the relay
driving command is stopped. The first computing means
34 also determines the presence or absence of an ele-
vator abnormality based on the respective information
from the first speed detector 14, the door closing detector
16, and the car position detector 17. The first computing
means 34 performs control over the first relay switch 27
that maintains the closing operation of the first relay con-
tact 24b if it is determined that there is no abnormality in
the elevator, and performs control over the first relay
switch 27 that performs an opening operation of the first
relay contact 24b if it is determined that there is an ab-
normality in the elevator.
[0032] The first computing means 34 determines that
there is an abnormality in the elevator if the speed of the
car 2 that has been found based on the information from
the first speed detector 14 exceeds a speed limiting value
Vlim. The first computing means 34 also determines that
there is an abnormality in the elevator if it is determined
that the car 2 is outside the door opening and closing
enabled zone in a state in which the positions of the car
doors 10 are displaced from the closed door position
based on the respective information from the door closing
detector 16 and the car position detector 17.
[0033] The speed limiting value Vlim is set by compar-
ing the threshold value αL and the acceleration of the car
2 that has been found based on the information from the
first speed detector 14. Specifically, the speed limiting
value Vlim is set to a predetermined set value Vmax if the
acceleration of the car 2 is greater than or equal to the
threshold value αL, and is set to a reducing value that
decreases over time if the acceleration of the car 2 is less
than the threshold value αL (i.e., if the deceleration of
the car 2 exceeds the threshold value αL).
[0034] Respective signals from the second speed de-
tector 15, the door closing detector 16, and the car posi-
tion detector 17, and the relay driving command from the
operation controlling apparatus 18 are sent to the second
computing means 35. The second computing means 35
performs control of the operation of the second relay con-
tact 25b by controlling the operation of the second relay
switch 28 based on the respective information from the
second speed detector 15, the door closing detector 16,
the car position detector 17, and the operation controlling
apparatus 18. The processing of the second computing
means 35 is similar to the processing of the first comput-
ing means 34.
[0035] Specifically, the second computing means 35
performs control over the second relay switch 28 that
maintains a closing operation of the second relay contact
25b when receiving the relay driving command from the
operation controlling apparatus 18, and performs control
over the second relay switch 28 that performs an opening
operation of the second relay contact 25b when receipt
of the relay driving command is stopped. The second

computing means 35 also determines the presence or
absence of an elevator abnormality based on the respec-
tive information from the second speed detector 15, the
door closing detector 16, and the car position detector
17. The second computing means 35 performs control
over the second relay switch 28 that maintains the closing
operation of the second relay contact 25b if it is deter-
mined that there is no abnormality in the elevator, and
performs control over the second relay switch 28 that
performs an opening operation of the second relay con-
tact 25b if it is determined that there is an abnormality in
the elevator.
[0036] The second computing means 35 determines
that there is an abnormality in the elevator if the speed
of the car 2 that has been found based on the information
from the second speed detector 15 exceeds a speed lim-
iting value Vlim. The second computing means 35 also
determines that there is an abnormality in the elevator if
it is determined that the car 2 is outside the door opening
and closing enabled zone in a state in which the positions
of the car doors 10 are displaced from the closed door
position based on the respective information from the
door closing detector 16 and the car position detector 17.
[0037] The speed limiting value Vlim is set by compar-
ing the threshold value αL and the acceleration of the car
2 that has been found based on the information from the
second speed detector 15. Specifically, the speed limiting
value Vlim is set to a predetermined set value Vmax if the
acceleration of the car 2 is greater than or equal to the
threshold value αL, and is set to a reducing value that
decreases over time if the acceleration of the car 2 is less
than the threshold value αL (i.e., if the deceleration of
the car 2 exceeds the threshold value αL).
[0038] In other words, the first computing means 34
and the second computing means 35 determine the pres-
ence or absence of elevator abnormality separately, and
perform control that stops passage of electric current to
each of the electromagnetic coil portions 20 and 21 if it
is determined that there is an abnormality in the elevator.
[0039] The respective processing results in the first
and second computing means 34 and 35 are stored in
the shared memory 36. The first and second computing
means 34 and 35 obtain the respective processing re-
sults of the first and second computing means 34 and 35
separately from the shared memory 36, and determine
the presence or absence of failure of the brake controlling
apparatus 19 by comparing the obtained processing re-
sults. The first and second computing means 34 and 35
output a failure signal to the failure detecting means 37
if a failure determination is made. An occurrence of failure
is thereby detected if failure occurs in either of the first
and second computing means 34 and 35.
[0040] The failure detecting means 37 performs con-
trol over the first relay switch 27 and the second relay
switch 28 that performs respective opening operations
of the first relay contact 24b and the second relay contact
25b on receiving a failure signal.
[0041] Next, computational processing by the first
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brake controlling means 23 will be explained. Figure 3 is
a flowchart that explains computational processing by
the first brake controlling means 23 from Figure 2. Com-
putation by the first brake controlling means 23 is per-
formed at intervals of a predetermined period. The first
brake controlling means 23 determine once every com-
putational period whether or not an attracting command
is being received from the operation controlling appara-
tus 18 (S1).
[0042] If it is determined that the first brake controlling
means 23 is receiving an attracting command, the first
brake controlling means 23 performs control over the ad-
justing switch 22 that releases the braking force on the
car 2 by adjusting the quantity of electric current that is
passed to each of the electromagnetic coil portions 20
and 21 (S2), and terminates computation for the period
in question. Generation of braking force on the car 2 is
thereby stopped. Here, the quantity of electric current
that is passed to each of the electromagnetic coil portions
20 and 21 is adjusted by repeating On/Off operation of
the adjusting switch 22.
[0043] If the first brake controlling means 23 is not re-
ceiving an attracting command, the first brake controlling
means 23 determines whether or not the acceleration of
the car 2 that has been found based on the information
from the first speed detector 14 is less than the threshold
value αL (S3).
[0044] If the acceleration of the car 2 is less than the
threshold value αL, the first brake controlling means 23
performs control over the adjusting switch 22 that main-
tains the acceleration of the car 2 at the threshold value
αL (deceleration control) in order to avoid sudden decel-
eration of the car 2 (S4), and terminates computation for
the period in question. Here, the quantity of electric cur-
rent that is passed to each of the electromagnetic coil
portions 20 and 21 is adjusted by repeating On/Off op-
eration of the adjusting switch 22.
[0045] If the acceleration of the car 2 is greater than
the threshold value αL, the first brake controlling means
23 performs control that performs an Off operation of the
adjusting switch 22 in order to generate a braking force
on the car 2 (S5), and terminates computation for the
period in question.
[0046] Next, computational processing by the first
computing means 34 in the second brake controlling
means 26 will be explained. Figure 4 is a flowchart that
explains computational processing by the first computing
means 34 from Figure 2. Computation by the first com-
puting means 34 is performed at intervals of a predeter-
mined period. Moreover, computation by the second
computing means 35 is similar to computation by the first
computing means 34.
[0047] The first computing means 34 determines once
every computational period whether or not the speed of
the car 2 is zero (S11). If the speed of the car 2 is zero,
the first computing means 34 resets time t of a timer to
zero, and performs initialization processing of variables
by setting the speed limiting value Vlim to the predeter-

mined set value Vmax (S12). The first computing means
34 then determines whether or not a relay driving com-
mand is being received from the operation controlling
apparatus 18 (S13).
[0048] If the relay driving command is being received,
the first computing means 34 performs control over the
first relay switch 27 that performs a closing operation (an
On operation) of the first relay contact 24b (S14), and
terminates computation for the period in question.
[0049] If the relay driving command is not being re-
ceived, the first computing means 34 performs control
over the first relay switch 27 that performs an opening
operation (an Off operation) of the first relay contact 24b
(S15), and terminates computation for the period in ques-
tion.
[0050] If the speed of the car 2 is not zero, on the other
hand, the first computing means 34 determines whether
or not the car 2 is outside the door opening and closing
enabled zone in a state in which the car doors 10 have
been displaced from the closed door position (an open
door state) (S16).
[0051] If the car 2 is outside the door opening and clos-
ing enabled zone in an open door state, the first comput-
ing means 34 performs control over the first relay switch
27 that performs an opening operation of the first relay
contact 24b in order to generate a braking force on the
car 2 (S15), and terminates computation for the period
in question.
[0052] If the car doors 10 are in the closed door posi-
tion, or if the car 2 is within the door opening and closing
enabled zone, the first computing means 34 determines
whether or not the absolute value of the speed of the car
2 is less than the speed limiting value Vlim (S17).
[0053] If the absolute value of the speed of the car 2
is greater than or equal to the speed limiting value Vlim,
the first computing means 34 performs control over the
first relay switch 27 that performs an opening operation
of the first relay contact 24b (S15), and terminates com-
putation for the period in question.
[0054] If the absolute value of the speed of the car 2
is less than the speed limiting value Vlim, the first com-
puting means 34 determines whether or not time t of the
timer is zero (S18).
[0055] If time t of the timer is zero, the first computing
means 34 determines whether or not the acceleration of
the car 2 is greater than the threshold value αL (S19).
As a result, if the acceleration of the car 2 is greater than
the threshold value αL, the first computing means 34 per-
forms control over the first relay switch 27 that performs
a closing operation of the first relay contact 24b (S14),
and terminates computation for the period in question. If
the acceleration of the car 2 is less than or equal to the
threshold value αL, the first computing means 34 sets
time t of the timer to (t+1) (S20), then performs control
over the first relay switch 27 that performs a closing op-
eration of the first relay contact 24b (S14), and terminates
computation for the period in question.
[0056] If time t of the timer is not zero, on the other

9 10 



EP 2 364 947 A1

7

5

10

15

20

25

30

35

40

45

50

55

hand, the first computing means 34 determines whether
or not time t of the timer is greater than a preset set time
tmax (S21).
[0057] If time t of the timer is less than or equal to the
set time tmax, the first computing means 34 sets time t of
the timer to (t+1) (S20), then performs control over the
first relay switch 27 that performs a closing operation of
the first relay contact 24b (S14), and terminates compu-
tation for the period in question.
[0058] If time t of the timer is greater than the set time
tmax, the speed limiting value Vlim is set to (Vlim - V1)
(S22), then control is performed over the first relay switch
27 that performs a closing operation of the first relay con-
tact 24b (S14), and terminates computation for the period
in question. Moreover, V1 is a preset fixed value. The
speed limiting value Vlim can thereby be set to a value
that decreases over time.
[0059] Next, temporal changes in the speed of the car
2, in the acceleration of the car 2, in the state of the ad-
justing switch 22, and in the state of the first relay contact
24b during normal operation will be explained. Figures 5
(a) through 5(d) are graphs that show respective tempo-
ral changes for the speed of the car 2 from Figure 1, the
acceleration of the car 2, the state of the adjusting switch
22 from Figure 2, and the state of the first relay contact
24b during normal operation. During normal operation,
because acceleration of the car 2 is maintained at greater
than or equal to the threshold value αL (i.e., sudden de-
celeration of the car 2 does not occur) (Figure 5(b)), con-
trol that releases the braking force on the car 2 is per-
formed over the adjusting switch 22. Here, the quantity
of electric current that is passed to each of the electro-
magnetic coil portions 20 and 21 is adjusted by the ad-
justing switch 22 repeating On/Off operation.
[0060] Moreover, in reality the On/Off operation of the
adjusting switch 22 is repeated in order to adjust the
quantity of electric current that is passed to each of the
electromagnetic coil portions 20 and 21, but the On/Off
operation of the adjusting switch 22 has been omitted in
Figure 5(c). Because the speed of the car 2 is maintained
at a value that is lower than the speed limiting value Vmax
during normal operation (Figure 5(a)), control that per-
forms a closing operation of the first relay contact 24b is
performed over the first relay switch 27.
[0061] Next, temporal changes in the speed of the car
2, in the acceleration of the car 2, in the state of the ad-
justing switch 22, and in the state of the first relay contact
24b when the car 2 is suddenly decelerated will be ex-
plained. Figures 6(a) through 6(d) are graphs that show
respective temporal changes for the speed of the car 2
from Figure 1, the acceleration of the car 2, the state of
the adjusting switch 22 from Figure 2, and the state of
the first relay contact 24b when an abnormality occurs in
the acceleration of the car 2.
[0062] If an elevator abnormality occurs at time t1, out-
put of the attracting command from the operation con-
trolling apparatus 18 to the brake controlling apparatus
19 and supply of electric power to the motor 7 are

stopped. Thus, the speed and acceleration of the car 2
first increase due to imbalances between the car 2 and
the counterweight 3 (Figure 6(a) and Figure 6(b)). Next,
the adjusting switch 22 is opened to stop passage of elec-
tric current to the electromagnetic coil portions 20 and
21. The car 2 is thereby rapidly decelerated, and the ac-
celeration of the car 2 becomes less than the threshold
value αL at time t2.
[0063]  When the acceleration of the car 2 becomes
less than the threshold value αL, the opening and closing
operations of the adjusting switch 22 are repeated under
control from the brake controlling apparatus 19 (Figure
6(c)) to maintain the acceleration of the car 2 at the
threshold value αL (Figure 6(b)). Here, when a set time
tmax has elapsed from time t2, the value of the speed
limiting value Vlim is set to a value that decreases over
time from the set value Vmax.
[0064] The speed of the car 2 is maintained at less
than or equal to the speed limiting value Vlim, and when
the car 2 is at a sufficiently low speed at time t3, the
repeated operation of opening and closing the adjusting
switch 22 is stopped, and the state of the adjusting switch
22 is maintained in the open state (the Off state) (Figure
6(c)).
[0065] Next, when the car 2 is stopped completely at
time t4, output of the relay driving command from the
operation controlling apparatus 18 to the brake control-
ling apparatus 19 is stopped (Figure 6(d)). Thus, the first
and second relay contacts 24b and 25b are both opened.
[0066] If the speed of the car 2 exceeds the speed
limiting value Vlim when the car 2 is moving, at least one
of the first and second relay contacts 24b and 25b is
opened under control from the brake controlling appara-
tus 19, irrespective of the presence or absence of output
of the relay driving command from the operation control-
ling apparatus 18. Thus, passage of electric current to
each of the electromagnetic coil portions 20 and 21 is
forcibly stopped, generating braking force on the car 2.
[0067] In an elevator apparatus of this kind, because
a first brake controlling means 23 that controls the quan-
tity of electric current that is passed to each of the elec-
tromagnetic coil portions 20 and 21, and a second brake
controlling means 26 that includes a plurality of comput-
ing means 34 and 35 that separately determine the pres-
ence or absence of elevator abnormality, and perform
control that stops passage of electric current to each of
the electromagnetic coil portions 20 and 21 if it is deter-
mined that there is an abnormality in the elevator are
disposed on the brake controlling apparatus 19, the pres-
ence or absence of the elevator abnormality can be mon-
itored by each of the computing means 34 and 35 sep-
arately, and even if either of the computing means 34
and 35 or the first brake controlling means 23 fails, the
car 2 can be stopped more reliably during an elevator
abnormality under control from the remaining normal
computing means. Because it is no longer necessary to
dispose a plurality of brake controlling apparatuses in
order to improve reliability in controlling the stopping of
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the car 2, complication of the configuration of the brake
controlling apparatus 19 can be suppressed.
[0068] Because each of the computing means 34 and
35 prepares a speed limiting value Vlim that decreases
over time if deceleration of the car 2 exceeds a threshold
value αL, and performs control that stops passage of
electric current to each of the electromagnetic coil por-
tions 20 and 21 if the speed of the car 2 exceeds the
speed limiting value Vlim, abnormalities in the speed of
the car 2 can be determined at a stage when the speed
of the car 2 is low, enabling the stopping of the car 2
during an elevator abnormality to be made even more
reliable.
[0069] Because each of the computing means 34 and
35 performs control that stops passage of electric current
to each of the electromagnetic coil portions 20 and 21 if
it is determined that the car 2 is outside the door opening
and closing enabled zone in a state in which the positions
of the car doors 10 have been displaced from the closed
door position, elevator abnormality can be determined
even if the speed or acceleration of the car 2 is not ab-
normal, enabling the safety level of the elevator to be
improved.
[0070] Moreover, in the above example, the number
of computing means 34 and 35 is assumed to be two,
but the number of computing means may also be set to
three or more.

Claims

1. An elevator apparatus characterized in comprising:

a car that is movable inside a hoistway;
a braking apparatus that comprises a brake coil,
that generates a braking force that brakes the
car by stopping passage of electric current to
the brake coil, and that stops generation of the
braking force by passing electric current to the
brake coil; and
a brake controlling apparatus that comprises:

a first brake controlling means that performs
control of the braking force by adjusting a
quantity of the electric current that is passed
to the brake coil; and
a second brake controlling means that in-
cludes a plurality of computing means that
separately determine presence or absence
of an abnormality in the elevator based on
information from a predetermined detecting
means, and that perform control that stops
passage of electric current to the brake coil
if it is determined that there is an abnormal-
ity in the elevator.

2. An elevator apparatus according to Claim 1, char-
acterized in that:

a speed detector that detects a speed of the car
is included in the detecting means; and
each of the computing means prepares a speed
limiting value that decreases over time if decel-
eration of the car that has been found based on
information from the speed detector exceeds a
predetermined threshold value, and performs
control that stops passage of electric current to
the brake coil if the speed of the car exceeds
the speed limiting value.

3. An elevator apparatus according to Claim 1, char-
acterized in that:

a car door position detector that detects whether
or not a car door is in a closed door position that
closes a car doorway, and a car position detector
that detects whether or not the car is within a
door opening and closing enabled zone in which
the car door and a landing door that opens and
closes a landing doorway can engage are in-
cluded in the detecting means; and
each of the computing means performs control
that stops passage of electric current to the
brake coil if it is determined that the car is outside
the door opening and closing enabled zone in a
state in which a position of the car door is dis-
placed from the closed door position based on
respective information from the car door position
detector and the car position detector.

13 14 



EP 2 364 947 A1

9



EP 2 364 947 A1

10



EP 2 364 947 A1

11



EP 2 364 947 A1

12



EP 2 364 947 A1

13



EP 2 364 947 A1

14



EP 2 364 947 A1

15



EP 2 364 947 A1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP HEI7157211 B [0003]


	bibliography
	description
	claims
	drawings
	search report

