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(57) Abrégée/Abstract:
In an elevator safety device, a brake device puts brakes to brake a car through an operation of a safety relay main contact provided
to a safety circuit. VWWhen the car stops during normal operations, a safety relay instruction signal for operating the relay main
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(57) Abrege(suite)/Abstract(continued):
contact to such a direction that the brake device puts brakes Is generated from a detection circuit. Then, the detection circult
detects whether or not the safety relay main contact is operated in accordance with the safety relay instruction signal.
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ABSTRACT

In an elevator safety device, a brake device puts brakes to

pbrake a car through an operation of a safety relay main contact

provided to a safety circuit. When the car stops during normal

operations, a safety relay 1nstruction signal for operating the

relay main contact to such a direction that the brake device puts

brakes 1s generated from a detection circuit. Then, the detection
clrcult detects whether or not the safety relay main contact is

operated 1n accordance with the safety relay instruction signal.
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DESCRIPTION
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h

EVATOR SAFETY DEVICE AND METHOD OF TESTING AN OPERATION THEREOF

TECHNICAL FIELD

The present 1nvention relates to an elevator safety device

for activating a brake device to brake a car to a stop in case of

abnormal elevator operations, and a method of testing an operation

thereof.

BACKGROUND ART

For example, a conventional safety circuilt for an elevator
installation as disclosed in JP-A 2001-106446 includes plural

series-connected switches that operate in response to detection

of any abnormality. When at least one switch operates, a signal

for controlling an elevator is generated.

However, 1n the case where the switch is kept closed for a

long time and resultingly welded at a contact, there is a possibility

that the switch cannot be openedat the contact even though an abnormal

elevator operationisdetected, resultingindelayedor failedoutput

-

of a control signal for an abnormality.

DISCLOSURE OF TH!

L

INVENTION

L.I

The ©present 1nvention has been made to solve the
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apove-describedproblem, and 1t is therefore an object of the present

invention to provide an elevator safety device capable of detecting

an abnormality at a contact and improvinga reliability, and amethod

-

of testing an operatlion thereof.

To this end, according to one aspect of the present invention,

there is provided an elevator safety device, comprising: a safety

circuit including a safety relay main contact for operating a brake

device for braking a car; and a detection circuit for generating,

when the car stops during a normal operation, a safety relay

instruction signal for operating the safety relay main contact to

such a direction that the brake device puts brakes, and for detecting

whether or not the safety relay mailn contact 1s operated 1n response

to the safety relay instruction signal.

_—

According to another aspect of the present invention, there

is provided a method of testing an operation of an elevator safety

device that includes a safety relay main contact for operating a
brake device for braking a car, comprising: a stop detection step
of detecting a state where the car stops during a normal operation;

a test instruction step of generating, when the car stops, a satety

relay instruction signal for operating the safety relaymain contact
to such a direction that the brake device puts brakes; and an
abnormality detection step of detecting whether or not the safety

relay main contact 1s operated 1n response to the satety relay

instruction signal.
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BRIEEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a circult diagram of an elevator safety device

according to an embodiment of the present invention; and

gro—

FIG. 2 1s a flowchart 1llustrative of a method of testing an

N

operation of a safety relay main contact of FIG. 1.

BEST MOD:!

L")

FOR CARRYING OUT TH

L]

INVENTION

Hereinafter, a preferred embodiment of the present invention

will be described with reference to the accompanying drawings.

FIG. 1 1s a clrcult diagram of an elevator safety device

(electronic safetydevice) according to an embodiment of the present

invention. Thesafetydeviceincludesasafetycircuitl forstopping
the movement of a car (not shown) when an abnormal elevator operation
1s detected, and a detection circuit 2 for detecting an abnormal
elevator operation. I'he detection circuit 2 1s electrically

connected to an elevator controller 3 for controlling an elevator

operation and to various sensors 4.

Examples of the various sensors 4 include a speed sensor (e.q.,

encoder) for detecting a moving speed of a car, and a positional
sensor for detecting a position of the car.

A car and a balance weight (not shown) ascends and descends
1n a hoilstway by means of driving force of a hoisting machine (not

shown) . The hoisting machine is controlled by the elevator
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controller 3. The hoisting machine is provided with a drive sheave

around which a main rope suspending the car and balance weight winds,

a hoistinc machine motor for rotating the drive sheave, and a brake

device for braking the rotation of the drive sheave.

The safety circuit 1 includes: a brake power supply contactor
coll 5 for supplying power to the brake device; a motor power supply
contactor coil o for supplying power to the hoisting machine motor;
a safety relay main contact 7 that switchingly allows/disallows
voltage application to the contactor coils 5 and 6; and a bypass
relay main contact 8 parallel-connected with the safety relay main

contact /.

The brake power supply contactor coil 5, the motor power supply

contactor coil 6, and the safety relay main contact 7 are
series-connected with one another with respect to the power supply.
I'he safety relay main contact 7 is closed during normal operations.

The safety relay main contact 7 is opened under abnormal elevator

operations, for example, under such a condition that the car moves

at a speed above a preset speed. The bypass relay main contact 8

1s open duarling normal operations.

The detection circuit 2 includes a detection circuit main body

9, a satety relay coll 10 for operating the safety relaymain contact

/, a pypass relay coil 11 for operating the bypass relaymain contact

3, a safety relay monitor contact 12 that closes/opens mechanically

1n conjunction with the safety relay main contact 7, and a bypass
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relay monitor contact 13 that closes/opens mechanically in
conjunction with the bypass relay main contact 8.

I'ne safety relay coil 10, the bypass relay coil 11, the safety
relay monitor contact 12, and the bypass relay monitor contact 13

areparallel-connectedwithone anotherwith respect tothedetection

circult main body 9.

The safety relay main contact 7 and the safety relay monitor

contact 12 aremechanically connected bymeans of a linking mechanism

(not shown). If either one of the contacts 7 and 12 comes to an

po—

inoperative state because of being welded and such, the rest

accordingly becomes i1noperative.

The bypass relay main contact 8 and the bypass relay monitor

contact 13 aremechanically connected bymeans of a 1inking mechanism

s g—

(not shown). If either one of the contacts 8 and 13 comes to an

inoperative state because of being welded and such, the rest
accordingly becomes inoperative.

The detection circuit main body 9 includes a processing unit
14, astorageunit 15, an input/output unit 16, a safety relaymonitor

contact receiver circult 17, a bypass relaymonitor contact receiver

clrcuit 13, a safety relay driver circuit 19, and a bypass relay

driver circult 20.

A CPU 1s used as the processing unit 14, for example. A RAM,

ROM,cnfhardwjiskchjjmais'usedaﬁstheastorageLnnt:15,:&n:example.

T'he storage unit 15 stores, for example, data for Jjudging an
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abnormality of an elevator or a program for testing an operation

of the safety relay main contact 7.

The processingunit 14 transmits/receives signals to/from the
elevator controller 3 and the various sensors 4 through the
input/output unit 16.

The safety relay monitor contact receiver clrcult 17 1s
series-connected with the safety relay monitor contact 12 toc detect
open/close states of the safetyrelaymonlitor contact 12. Thebypass
relay monitor contact receiver circult 18 1s series—-connected with

the bypass relay monitor contact 13 to detect open/close states

of the bypass relay monitor contact 13.

The safety relay driver circuit 19 1s series-connected with

the safety relay coll 10 to switch the safety relay coi1l 10 between
an excited state and a non-excited state. The bypass relay driver
circuit 20 is series-connected with the bypass relay coil 11 to

switch the bypass relay coill 11 between an exclted state and a

non—-excited state.

The safety relay co1l 10 1s switched between the excited state

and the non-excited state by the processing unit 14 outputting a

safety relay instruction signal to the safety relay driver circuilt
19. The bypass relay coll 11 1s switched between the excited state
and the non-excited state by the processing unit 14 outputting a

bypass relay 1nstructilion signal to the bypass relay driver circuilt

20.
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I'he receiver circuits 17, 18 and the driver circuit 19, 20

areparallel-connectedwitheachotherwith respect totheprocessing

unit 14.

]

Note that the safety circuit 1 and the detection circuit 2

are applied with a voltage of 48 V, for example.

Next, operations thereof will be described. During an

elevator operation, the detection circuit main body 9 monitors

ﬁ

presence/absence of an abnormality of an elevator based on

information from the various sensors 4. The processing unit 14

detecting the abnormal elevator operation, the safety relay driver

circult 19 stops driving the safety relay coil 10.

With this operation, the safety relaymain contact 7 is opened

1

to cut off the current supply to the contactor coils % and 6. As

a result, the brake device brakes the rotation of the drive sheave

and 1n addition, current supply to the hoisting machine motor is

A

cut off to thereby bring the car to an emergency stop.

Next, a method of testing an operation of the safety relay

main contact 7will be described. FI1G. 21saflowchart 1llustrative

ofTjusmethodcxftestingamloperationmxfthesﬁnkﬁgzrelaynwnjlcontact

/ot FIG. 1. 1In this embodiment, an operation test is executed each

time the car arrives at any floor and stops there during normal

operations. Accordingly, during the normal operations, the
processing unit 14 monitors whether or not the moving speed of the

car reaches zero, based on the information from the various sensors
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4 (stop detection step S1).

After the moving speed 0f the car reached zero and its safety

was confirmed, the bypass relay driver 20 excites the bypass relay

col1l 11, followed by a preset standby time, 1n this case, 100 ms
(step S2). Then, the bypass relay monitor contact receiver circulit
18 checks whether or not the bypass relay monitor contact 13 1is
closed (step S3).

If thebypassrelaymonitor contact 131isnot closed, it follows
that the bypass relay main contact 8 1s not closed. Hence, the

processing unit 14 jJjudges the bypass relay to involve a failure,

andthedetectioncirculitmainbody 9outputsanabnormalitydetection

signal to the elevatcr controller 3 (step S4).

If confirming that the bypass relay monitor contact 13 is

normally closed, the safety relay driver circuit 19 excites the

safety relay coil 10, followed by a preset standby time, in this

example, 100 ms (test instruction step S5). Then, the safety relay
monitor contact recelver circuilt 17 checks whether or not the safety

relay monitor contact 12 is opened (abnormality detection step S6).

If the safetyrelaymonitor contact 12 isnot opened, it follows

that the safety relay main contact 7 is not opened because of being

welded and such. Hence, the processing unit 14 judges the safety

relay to involve a feilure, and the detection circuit main body

9 outputs an abnormality detection signal to theelevator controller

3 (step S4).
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If confirming that the safety relay monitor contact 1Z 1s

normally opened, the safety relay coil 10 1s in turn brought into

a non—excited state, followed by a preset standby tTime, 1n this
example, 100 ms (step S7). Then, the safety relay monitor contact

recelver circulit 17 checks whether or not the safety relay monitor

contact 12 1s closed (step S8).

%
T
1)

the safety relay monitor contact 12 is not closed, the
processing unit 14 judges the safety relay to involve a failure,
and thedetectioncircultmainbody 9ocutputsanabnormalitydetection
signal to the elevator controller 3 (step S4).

-
T

If confirming that the safety relay monitor contact 12 is

normallyclcosed, thebyvpassrelaycoll llisbrought intoanon-excited

state, fcllowed by a preset standby time, 1n this example, 100 ms
(step 59) . Then, the bypass relaymonitor contact receliver circuit

18 checks whether or not the bypass relay monitor contact 13 1is

opened (step S10).

If the bypass relay monitor contact 13 is not opened, the
processing unit 14 judges the bypass relay to involve a failure,

andthedetectioncircuitmainbody Soutputsanabnormalitydetection

signal to the elevator controller 3 (step S4).

Afterthecompletionof testingthe opening/closingoperations
of the safety relay main contact 7 and bypass relay main contact

3 as described above, the controller waits for the car moving speed

to reach a preset vealue or higher (step S11), and then monitors
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the moving speed until the car stops (step S1). Each time the car

stops, the above operation test is effected to confirm the normal

operation of the safety circuit 1.

In the above elevator safety device, the operation test of
the safety relay main contact 7 is executed by making use of a timing

when the car stops during the normal operations, so the abnormality

of the safety relay main contact 7 can be detected withcout affecting

normal operations to improve the reliability.

Also, the operation test iscarriedout eachtime the car stops,

so the operation of the safety relay main contact 7 can be checked

with sufficient frequencies, attaining a much higher reliabllity.

Further, when the operation test of the safety relay main

contact 7 is effected, the bypass relay maln contact 8 1s closed,

making it possible toprevent the current supply tothe safety clircuilt

1 from being cut off during the operation test and to effect the

operation test with the safety circuit 1 being kept stably.
Moreover, 1t 1s also checked whether or not the safety relay

main contact 7 and the bypass relay main contact 8 return to normal,

making the reliability still higher.

Ncote that 1n the above example, the case where the brake device

puts brakes when the safetyrelaymaincontact 71sopened lsdescribed.
In contrast, 1t 1s possible that the brake device puts brakes when

the safety relay malin contact is closed. In thils case as well, the

operation test of the safety relay main contact can be effected.

10
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Also, 1n the above example, the safety relay main contact for
cperating the brake device provided to the hoisting machine 1s used.

However, the present invention 1s also applicable to, for example,

a safety relay main contact for operating a rope brake holding a
maln rope to bréke a car or a safety mounted to a car or pbalance
weilight.

Further 1n the above example, the operation test 1s carried

out each time the car stops, but the timing for the operation test

1s not limited thereto. For example, a counter for counting the
number of times the car stops may be provided to the detection circult

maln body, and the operation test may be carrled out every preset

number of stops. Inaddition, atimermaybeprovidedtothedetection

circult main body, and the operation test may be carried out at

the timing when the car stops first after the elapse of the preset
time period. Further, the operation test may be carried out only
when the elevator comes 1nto normal operation (start-up).

Furthermore, the operation test may be effected only when the car

arrives at a preset floor.

11
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The embodiments of the invention 1n which an exclusive

propérty or privilege 1s claimed are defined as follows:

1. An elevator safety device, comprising:

a safety circult including a safety relay main contact

for operating a brake device for braking a car and which
closes during normal elevator operation and opens under
abnormal elevator operation, wherein the safety circuit
includes a bypass relay main contact that is parallel-
connected with the safety relay main contact and that opens
during the normal operation;

a detection circuit for generating, when the car stops
during normal elevator operation, a safety relay
instruction signal for operating the safety relay main
contact 1n such a direction that the brake device brakes,

and for detecting whether or not the safety relay main

contact 1s operated 1n response to the safety relay
instruction signal, wherein the detection circuit
generates, when generating the safety relay instruction

signal, a bypass instruction signal for closing the bypass

relay main contact prior to the generation of the safety

relay instruction signal.

2. The elevator safety device according to claim 1,
wherein the detection circuit includes a safety relay
monitor contact that opens/closes mechanically in

conjunction with the safety relay main contact, and the

detection circulit detects a state of the safety relay main

—

contact based on a state of the safety relay monitor

contact.

3. The elevator safety device according to claim 1 or 2,

wherein the detection circuit includes a bypass relay

12
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monitor contact that opens/closes mechanically in
conjunction with the bypass relay main contact and detects
a state of the bypass relay main contact based on a state

of the bypass relay monitor contact.

4 . The elevator safety device according to any one of
claims 1 to 3, wherein the detection circuit detects
whether or not the bypass relay main contact is operated in

response to the bypass instruction signal.

5. The elevator safety device according to any one of
claims 1 to 4, wherein the detection circuit outputs, when

an abnormality of the safety relay main contact is

detected, an abnormality detection signal to an elevator

controller for controlling an operation of an elevator.

13
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