"ELEVATOR APPARATUS" 1 The present invention relates to an i nprovenent of
an el evator apparatus and, nore particularly, to an inproved el evator ..
apparatus having an enhanced |evel 5 of safety at the tine when the bragke
device i's out of nornal operation. In gpqgggl, an el evator driving syft_m
is of a type wherein sheaves are rotated by an el ectric notor=ant-=ah-= -7
el evator cage and a bal ance wei ght suspended 10 fromthe sheaves in the
formof a well bucket are raised or |owered. In many cases, therefore, the
sheaves are affected by an unbal ance torque due to the difference in weight
bet ween the el evator cage and the bal ance weight. Therefore, a brake

devi ce, which functions to st obEREVATOR APPARATUS"SUpport the el evator cage
at their stopped position, is required to have a high |level of safety. For
t he above-n&nti oned reasons, a rigid drumtype el ectronagnetic brake, which
Is disclosed in, for exanple, Japanese Patent Unexam ned Publication No. 20
57-1180, has hitherto bedhempteyent bMraenkibe, rielatese!tey Ardrimstivarsht
with a gear reducer called "geared elevator”, a worm gear reducer has
hitherto been edplagyed.evdtdr tdapparetusgend, mbeeebhirtiendyardfy t dojuen
transm ssion froman electric nmotor 25 to sheaves is very high whereas the
retrogr ade improved elevator apparatus having an enhanced level

5 of safety at the time when the brake device is out of
normal operation.

In general, an elevator driving system is of a
type wherein sheavés are rotated by an electric motor
and an elevato; cage and a balance weight suspended

10 from the sheaves in the form of a well bucket are raised
or lowered. In many cases, therefofe, the sheaves are
affected by an unbalance torque due to the difference in
weight between the elevdtor cage and the balance weight.
Therefore, a braké device, which functions to stop and

15 retain or support the elevator cage at their stopped

(N position, is required to have a high level of safety.

For the above-mentioned reasons, a rigid drum
type electromagnetic brake, which is disclosed in, for
example, Japanese Patent Unexamined Publication No.
20 57-1180, has hitherto been.employed.

| Meanwhile, in an elevator equippéd with a gear
reducer called "geared elevator", a worm gear reducer
has hitherto been employed. With this worm gear, the
efficiency of torque transmission from an electric motor

25 to sheaves is very high whereas the retrograde




1 efficiepcy of.tor.que transm ssion fromthe sheaves-to an electric notor
is cqonsiderably Iow. Accordingly, this worm gear reducer is advantageous in
respect of. | essening the possibility that the normal rotation of 5 the
electricnotor is hindered by the unbal an2e-torque. On the other hand, the

Coeh wor mr gear | R S of e el DL L O O PERB OB R Yl oPleB B 1

such worm gear reducer. I'n th owever, rograde e

al so is increasededtiid hot@SUd o2 iduERLIP! fohar eAHHé&‘d?ﬁg?.?{feghggom

the safety of the brake device. Further, for W niraturization h rake

devi ce, change- wowm fgext thedubiarn { ¥ NEIPAREAGOBRENER | felpake device to a
di sk type brake device has al so been proposed. 15 In the field

of a di sk type Hremeermiew athe dRILLibOTE ©F £Hh&t OPRE 3hbAHaLOPELAEDBNOEFA
brake device is known as disclosed in Japanese Patent Unexam ned
Publication Mo. 3@ HI®vtrid-wmdter is rhimdeféd|Bly oth@nuebgeyahee, tbtqhe.20
known t hat an unbal ance torque is detected on the basis of an anpunt of

di spl acenent of a retai neOmrthaippther deand pntierusdeof| acpapvablebt aribr ake
device to' thereby be used for control of the brake as in said Japanese

Pat ent Unexani n8&3funedamarohagp reeentign been tpioposed 26n phaataofestichque
as i n Japanese Patent Unexam ned Publica- tion No. 62-56277 is detected on
the basis of di ¥O&M 9&RToFeIUSR i ner section for the el ectromagnetic brake

device to thereby be used for .control of, for exanple,
. In this case, however, e retrograde efficiency

| _ 10 also is increased with the result that much more care
~ must be taken about the safety of the brake device.
Further, for miniaturization of the brake device,
change—ove; from the drum type electromagnetic brake
device to a disk type brake device has also been proposed.
15 In the field of a disk type brake device,
detection of the operating condition of a brake device is
known as disclosed in Japanese Patént”Unexémined
Publication No. 58-109741. |
Further, in the field of an elevator, it is
AN 20 known that an unbalance torque- is detected on the basis
of an amount of displacement of a'retainer or support
section for the electromagnetic'brake device to thereby
be used for control of the brake as in said Japanese
Patent Unexamined Publication No. 57-1180, or that an
25 unbalance torque as in Japanese Patent Unexamined Publica-
tion No. 62-56277 is detected on the basis of distortion
of a ;etainer section for the electromagnetic.brake

device to thereby be used for control of, for example,



L

- 3 - 1 starting conpensation for an elevator. The safety and rel'iability .

of brake devices including the disk type brake device, etc. have already
been established. In case of elevators, however, it is 5 desirable'to take"
perfect neasures for safety. What is~the-nost inportant matter for_the

br ake devicesggr@fnﬁlggﬁﬁgﬁséﬁﬁgg fe8l! QWS o 1NIRIY., during the runfi ng of an

el evator, electricrty 1s" sup to braking coils. Wen, however, the

‘attractive force of 10rhBeshrakynanaoirkd 1083 196 @3S il gRyRdml function
to anpbunt to half of a normal attractive force, "an armature of the brake is

caused to coph@ridvhghtRel a0EROtYPEr eRbkehidedithe ledid.ehave Raiduhdpt at ed.
The wear of the lining thus is further vigorous due to the 15 friction

bet ween t he h&énuasthbdibhadi ngThotasecoi! dlevtathe sgbhaeskeyvear iffs t he
supply of electricity to the coils is paused. This is a very inportant
poi nt whikh degitabllet boatakdepesfeesulnbasgries iforumafatydeath, for the
brake device for causing the elevator to be 20 stopped and supported or
retained at its stoppedhpbsisi the mpsénimperiaot madlted fpmehe dpmks i ng
condi- tions, or in an elevator in which an unbal ance torque always acts,

it is desiradeeice pfecennelenatoscisr escdodflomwsy adl@medit, Wvaringorhhe

mal function occurs in _the 25 brake device including a di sk brake device and
the like. Tore¢mningnaf ap pleyptgrdesileghrdcidsyr d& ispPrdd@d £Xystem as

woul d be able to, prevent the occuryence of any such acci dent.
braking coils. ' When, however, the attractive force of

10 the braking_coils has decreased for-Séme malfunction o’
to amount to half of a normal attractivé force, an
armature of the brake is caused to contact with a
lining thereof while the latter is beipg rotated. -The
wear of the lining thus'is'further vigorous due to the

15 friction between the two until a braking force couid not
be obtained even if the supply of electricity to the
coils is paused. This is a very important point which
may lead to accidents resulting in injury or death,
for the brake device for causing the elevator to be =

20 stopped and supported or retained at its stopped position. ~~

| In an elevator inclﬁding many operating condi-
tions, or in an.elevator in which  an unbalance torque
always acts, it is desirable to.prevent the occurrence
of any accident when some mélfunction occurs in the

25 brake device including a disk brake device and the like.
To this end, it is also desirable to realize such a

system as would be able to prevent the occurrence of

any such accident.



4 Accordingly, an object of the present invention is to reduce the

possi bilities,of accidents by way of precaution against abnormality or

mhl functieh of' the brake device included in the el evator apparatus. The
present ipvention is directed to an el evagor apparatus including an

el ectric motor for driving an el evator, an el evator cage raised or |owered

by the electric not OAccéﬂdiﬁghlirakSndSMﬂéétfQf €hePPLESerUiAGEALIGAY 1N its
st opped position an el evator- dr|V|ng system the elevator apparatus being

characterizedidyte redhoacthenpdsstbiliviegaos apeidénvs by w&ppepse to the
application of a torque to a retainer section of the brake device during
the raising oprécamtiog agaihsteabnatrmalityeor Thalfunsthdn bofikeheevi ce
generates a braking force by stopping and retaining its torque by neans of
its retai ner beakeodevipet incbuded tanthetealevatir apparatususes its
retainer section to release its rotating body, for free rotation. The nost
danger ous nalfunctloﬁhﬁaBEEﬁGnﬁhéhVGhbiﬁétéﬁn@*r%@kﬂdcﬁpIQEG%1$Y%tQ5|I|ty
to stop.and retain the rotating body._ That is, when the_rotating body nust
have been belﬁ‘@P?’é?E‘dge%I“c%HQi?Stﬁ? W%BHFM?%J‘P@‘HH&“%&‘M on are in

hal f t act t ' t he hal f t t f t ot.at body b
The rot i ner SLETRERE SRRGEHPRREIT cade EaLeed o Laverpd sl Wit nucs 1o

move while rL%*%é%Eic motor, and a brake device for stopping and
retaining in its stopped position an elevator driving
— system, the elevator apparatus being charécterized by a
malfunction detecting means operative in response to the
application of a torque to a retainer section of the
brake_dévice during the ra}sing or lowering of the
elevator cage. I |
The present brake device generates a braking
force by stopping and retaining its torque by means of
its retainer section. On the other hand, the brake
- device causes its retainer section to release its
Y, rotating body, for free rotation.,The most dangerous
malfunction happens when the retainer section loses its
ability to stop and retain the rotating body. That is, .
when the rotating body must have been being released,
the rotating body and the retainer section are_in_a
half-contact condition (i.e., the half-attraction of the
rotating.body by the retainer section takes place), so.

that the rotating body continues to move while rubbing



5 the braking surface, or lining, of the brake device. Consequently, the-
stopping and retaining (braking) ability of the retainer section cones-to

be decreased or |ost due to wear or burning. For the above-nentioned. *
reasons, a half-contact condition (halfgattraction) with respect to the
rotating body and the retainer section of the brake device during t9fe

a1 S1Ng_ Oferled Waidihd sl ¥ac G Q113 0% YHelblrafte BeligePasi s of the

acting of torque up e ret’ai ner sec at sone neasures for
precaut i oo v Bne AQigiing lards datainihg (Brakialy)y | essen the
possibility that the Ybrake deviﬂcfué’ Idoses its abil |§tt§ cr)? stglp)pi ng and

retai ni ng aliq idlye\GH Ghel Metidithe) YeiBidh idohes! 2P0 Bedirdaded @xcause the
occurrence of serious.accidents. |In another aspect the present invention

provi des dosd dus wo awEr ardburmdngdi ng an el ectric notor for driving the
el evat or apparatus, an elevator cage lifted or |owered by said electric
not or, and a br alFfexddhec @abiove-mendiionedn relasoasor adhalifrgontaiotm t o be
st opped and retained, characterized by a resiliently.supported retainer
sect i on feonditdon (helfomttoachion)owit respegt: to theaxotatdingpl acenent

of said retainer section, and a mal functi on detecting nmeans operative in

response tedFhanshdhe retadnerisechion ofcithet byakecdevdcee usriag i ng t he

lifting Orthleovz\',ea'riisr:}.%go-fors %.io(tj'zeerli%vgag%r ‘the elevator cage is detected
on the basis of the aéting'of torque upon the retainer
section so that some measures for preéaution ére taken.

By so doing, it is possible to greatly lessen the
possibility that the brake device loses its ability of
stopping and retaining thg elevator driving system at
its stopped position to c;use the occurrence of serious:
accidents.

In another aspect the present invention provides
an elevétor apparatus including an electric motor for
driving the elevator apparatus, an elevator cage lifted
or lowered by said elect:ic motor, and a brake deviCe_ —r’
for causing an elevator driving system to be stopped and
retained, characterized by a resiliently supported
retainer section for a rotating body, means for
detecting the rotating displacement of said retainer
section, and a malfunction detecting means operative in

response to the operation of said displacement detecting

means during the lifting or lowering of said elevator
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5a cage. Ip-a further aspect the present invention provides an el evator
apparatus including an electric notor for driving the el evator apparatus,

sheaves adapted to be driven by said electric notor, an

e and a bal ance wei ght suspended from said sheaves in a nanner
bucket via a rope, and a brake device for hol ding an unbal ance

&gﬁyggtmeen sai d el evator cage and said bal ance wei ght,

a

sai d brake ‘devi ce conprising a brake disk, a disk-retainer

i ently SAPROFGBENEL' asBbdt NhHE Preddheaivintadd brake disk, a
operative in response to the rotation and di spl acenent of said

pESEided an €1EvatHr APparAEis eintIhviingan eedf et i on

detecting neans operative in response to the operation of said switch neans

during the |iddton forldrbving tie seleveter sdpparstass, an ot hawelpnsi ve
to an output fromsaid mal function detecting neans to effect energency

suspension o
described in

fsheaves| adapbted ctgcbe Tdwi yer hyntsaid ealieatric notory En
greater detail by way of exanple with reference to the

acconpanyi ng ekeNater cagerand:.a halpnge iweight lsuapendeachfmom@adishal view

of an el evat
present inve

or apparatus as a whol e according to an enbodi ment of the
fiheaves in a manner like a well bucket via a rope, and a

brake device for holding an ﬁnbalance torque produced
between said elevator cage and said balance weight,
characterized by said braks device comprising a brake
disk, a disk-retainer section resiliently supported for
retaining or releasing said brake disk, a switch means
operative in response to tPe rotation and displacement
of said disk-retainer secfion in a normal or reverse
direction, a malfunction detecting means operative in
response to the operation of said switch means during
the lifting or lowering of said elevator cage, and means
responsive to an output from said malfunction detecting
means to effect emergency suspension of said elevator
cage. ’

The present invention will now be described in
greater detail by way of example with reference to the
accompanying drawings, wherein:-

Fig. 1 is a schematic constructional view of an

elevator apparatus as a whole according to an embodiment

of the present invention;



Sb Fig. 2 is a front view of a disk brake device for use:in an el evator
thereof; Fig. 3 is a sectional view taken along the line IlI-111 of Fig.” 2
Figs. 4 and 5 are flow charts for processing operations performed by a ¢
brake- mal functi on detecting section according to an enbodi nent of 2‘§
present invention; and Fig. 6 is an ispl ustration of the operation 6- 1
of the detecting section. A preferred enbodi nent of the present invention
Wi Il now be descriigd 2iid aecfroreticoridéw of g5 .dilsk tbrake Wdevice for Fig. 1
is a schematic constructional view of the entire el evator apparatus

accor di ng use ain emboelleeatonf thémeqf 2sent i nventi on. The el evator apparatus
i ncludes an el evator cage. |l and a bal ance weight 2, which are connected to
each ot her by neditgof3 als engectional roirw Faken \Hiang she skeeended from
sheaves 4 in the formof a well bucket. The sheaves 4 are connected to an
el evat or - drt &/t L t9¥ BlPhade i nduction notor 6 via a parallel axis gear

reducer 5. A control device.7.includes a _.vel oci command | -
Figs. X and 5 are gl arts ftcyr processing

operations performed by a brake-malfunction detecfing
section éccording to an embodiment of the present
invention; and |

Fig. 6 is an illustration of the operation s



15 generating section 71, a torque conmand generating section 72, and a

t.or que control section 73 having a PWM inverter. A velocity connand whi ch
has been tssued fromthe velocity command generating section 71 is supplied
to the secCtion 72 which supplies a torque £G- comand to the torque control

section 7 ﬂhq?fogggedgegéggh sgeLi9Bnr ecei ves as a feedback input an
out put fron1a vel oclity detector (pu se encoder) 8 to nmake vector control of

the frequency w, phase [err]: and current i, of a three-phase alternating

el ectric power supplied to the 25 induction notoi 6. The control device 7
further includes an el evator operation control- section 74 for effecting

7 1 other control required for an el evator than the velocity control, and a

brake mal function detecting §£§fe9ﬂe55embbaﬁméﬁﬂ8bftuheSpaas@&&eahw@nﬂxaﬁ
of the present invention. This brake malfunction detecting section 75 5

executes its proetkbingwoberassonsbéi weahsrefeenter @00oFRgker 1witbhien t he
control device 7, which process- ing operations will be |ater described
with reference to a fl ow chigt.lAidi sksbhaketfci gohstizacaipntat vigwhody 91
10 connected to an el evator driving systemincluding sheaves 4, a reducer
5 and the el ect rithe renbire, ebevator capparatsscaconrd2ngotocansempodiment
rotating body 8% £ pe $£2§§€t°£n3é§&§§.a”%hreeé%égiﬂoi“ apparatus
includes an elevator cage l.and a balance weight 2,
_ which are connected to each other by means of a length of
10 rope 3 and which are suspended from sheaves 4 in the
form of a well bucket. : The sheaves 4 are connected to
an elevator-driving tﬁree-phasé induction motor 6 via a
parallel axis gear reducer 5.
A control device 7 inéludes é velocity command
15 generating section 71, 3 torque command generating
section 72, and a torque control section 73 having é
PWM inverter.'.A velocity command which has been issued
from the velocity command generating section 71 is
supplied to the section 72 which supplies a torque
26 command to the torque control section 73. The torque
control section receives as a feedback input an output
from a velocity detector (pulse encoder) 8 to make vector
control of the frequency w, phase 6 and current i of a
three-phase alternating electric power supplied.to the
25 induction motor 6.

The control device 7 further includes an

- elevator operation control section 74 for effecting



position. The retainer' section 92 is elastically 15 supported on'g
structure of a machine room by neans of an el astic body 925. Wien a switch
94 is closed, the retainer section 92 rel eases the rotating body 91 so as
to make it freely rotatable. Wien thesswitch 94 is opened, the retaiiner

[ 92 brak h ' .20 .bady 91 in. N
section % Peakes, UheeLoloind,20:P00 94 L8 Mg el LI, o 2

928 d tat} L0 s I di ti
cam 928, an. 25Tl 8heoh BEKUenEaThet R ipal dBlodtng YRS 1651 O

contact 11, wigf éénéﬂﬁ.eggegnaﬂhggsteﬁ%ﬁ.‘élél:?%&%r 2% cﬁfeéé’:ﬁ?‘t ed at ot her

positions than a zone 0 00r opening o oor, and a contact 12,

which is turfiedeppidfien fhest bakRk RARIFURREIGSRRASGcting Gkt itn the

el evator is higher than a specified speed, are connected in series (AND

circuitedd texE&O8EE52€t3 pRba¥si3ngropeirditidng AN elevator cage is
running at areas other than the door oOpening zoné of each floor 5 at high
speed, the reiegodombpatepewiched theCkontriols deamiicRet7 ,13%hich tfsedys+ake
the operation of the mcroswitch 10 effective, which energizes a relay 15.
Upon ener gi ziig oopetathensewayllbe Aatiegndesichrdbeld onmths affgdemmee t 0 t he
brake mal function detecting section 75 10 within the control device 7. \Wen
t he el evat orteageflowscharhg st opped at -

¢

A disk brake 9 includes a rotating body 91
10 connected to an elevator driving system including e’
sheaves 4, a reducer 5 and the electric motor 6, and a
retainer section 92 for causing the rotating body 91
to be braked or stopped and retained at its stopped
position. The retainer section 92 is elastically
15 supported on a structure of a machine room by means of
an elastic body 925. When a switch 94 is'closed, the
retainer section 92 releases the rotating body 91 so as
to make it freely rotatable. When the switch 94 is

opened, the retainer section 92 brakes the rotating

(;

20 body 91 to stop and retain the same at its stopped
position. The retainer section 92 is equipped with a
pair of cams 928 and 929. Rotation of the cams in a
normal or reverse direction causes the closing of the

_ microswitéh 10. |

25 Meanwhile, a contact 11, which is turned on
when the elevator cage 1 is located at other positions
than a zone of door opening of each floor, and a contact

12, which is turned on when the travel or running speed



*any given floor and when, during this stoppage, three mnutes |apse w thout
a sign fer starting the running of the elevator, the contact 14 is turned
*,on to’'energize the 15 relay 13 to nake the contact 131 "on" to thereby nmake

the mcrgswi tch operation effective. Thts8starts the checking of the

functionof 1t hedhrake dEdfaret i 08 KE§RsE eaaﬁestgeecl@f-eges gehd! Qe

described. Fig. 2 is a front schematic view of the dis 0 brake devi ce,

and Fig. 3 is aomriduul iy sariskeambosdréhecbanerd! bnblligk B ¢e1ay The
brake device basically conprises the rotating body 91 connécted to a
rotating shaft 1&. t Fececlmliaigly driving syetebeaatondapyedikoraghahg, and
the 25 retainer section 92 for effecting the braking of the rotating body
91 to stop and atetaigng hetlsmnetlan i tlhe sdioppedpeningi pone ThE eatht ifdgorody
91 conprises a brake disk 914 provided with a lining 913 and nounted =~ -9-
1 on a hoi &t $tafiiglpispesd mathefrelaylldei9lener@hzefietot bdpskands t he
retai ner section 92 of the brake device conprises coils 921, 922, a spring
923, a novabl e GRHRGt I & cthexelnowrkei thebppreahbaners. the is to be
noted 5 in this connection that the retainer section 92 as a whole is
coupl ed, via efHSnasWiifherk) Rifembiye nevipbtel energizes7a rglavndfber 51
secured to the yeducer (hoist) 5, anqaéhat t he,  retainer sgction 92 can be -
di spl aced by rottqt &% %ﬁﬁﬁi?ﬂl?§mﬁ oFeLa¥l 1o deqr 8dgnal| ghgrgérompis

supplied to the brake malfunction detecting section 75
10 within the control device 7.

When the elevator cage 1 is being stopped at
any given flopr and when, during this stoppage, three
minutes lapse without a sign for starting the running of
the elevator, the contact 14 is turned on to energize the

15 relay 13 to make the contact 131 "on" to thereby make the
microswitch operation effective. ' This starts the
checking of the function of the brake malfunction
detecting section per se as later described.

| Fig. 2 is a front schematic view of the disk
\Nﬁ/ 20 brake device, and Fig. 3 is a sectional view taken alohg
the line III-III of Fig. 2.
| _ The brake device basically comprises the
rotating body 91 connected to a rotating shaft of the
elévator driving system and adapted to rotate, and the

25 retainer section 92 for effecting the braking of the
rotating body 91 to stop and retain the same at its
stopped pésition._ The rotating body 91 comprises a

brake disk 914 provided with a lining 913 and mounted



[}

10 detect this rotary di splacenent by neans of the m crosw t'ch 10, the pair
of cans 928 and 929 are provided. In the disk type el ectromagnetic brake
device 9 having the described construction, during the halt of the-": ¢
el evator, the novabl e nenber 924 is bigsed by 15 neans of the sprigg 923

to_cl amp § hecl 3k 914 20fak Doot )0 B LIOBS aca s o1t

QﬁYHﬁl *h
overcones the unbalance to riction r & “devel oped bet ween

the menber Sothenthifig, | AL GehIREEPLBRALK BS B:0Hd Mkl 'gﬁ;gigét)ithe

el evator driving systemto 20 maintai-n the same at its stoppe on.

Wen it is deshpefsé® s68LE Hhe,rynning abrihg 8oV atdmoydial & Wdmie94

shown in Fig. 1 is closed to energize the coil's 921 and 922, thereby

attracting tée4poyesl easerhewn9d4 skovirakeasemeesdi sk G gTakE B ehSad® 25
freely rotatable. Since the brake device is of a structure wherein its

retainer Secinothis ebanéctabhythad theatraltlaynsuppectddbyg 2 s i st, the
retainer section 92 is 10 - 1 displaced in the rotational direction of a
brake shaft winebethe doakled,i sitoehaselitenieatbersThirs rikkdmammbgrsact uat es
the mcroswitch 10 provided on the stationary side, thereby providing

det ecti on of92pptoc22Ventof at memberbbik eecorgde to Nwenradddncedur (higigthe
travel of the elevator, the brake disk is rel eased and nade freely
rotatable. Shaandsthahetheaketadnguesestiono92 can be displaced by

rotation through an angle of small dégrees.' In order to
10 detect this rotary displacement by means of the micrbswitchlg;,
10, the pair of cams 928 and 929 are provided.
In the disk type electromagnetic brake device
8 having the described construction, during the halt of
the elevator, the movable member 924 is biased by
15 means of the spring 923 to clamp the disk 914 and the
-lining portions. Thus, the device 9 overcomes the:
unbalance torque by its frictional force developed
between the member 924 and the lining, thereby appiying
a braking force onto the elevator driving system to R
20 maintain the same at its stopped position. b
When it is desired to start the running of the
elevator, the switch 94 shown in Fig. 1 is closed to
energize the coils 921 and 922, thereby attracting the
movable member 924 to release the disk to make the same
25 freely rotatable.
Since the brake device is of a structure wherein
its retainer section is elastically and rotatably

supported by the hoist, the retainer section 92 is



Fbmever when the elevator runs in a state wherein the brake device is in a
Condltlon ‘of half-attraction due 10 to some nal function, sone ‘torque is
applied onto tthe brake disk, so that the croswitch acts. Nanely,
nalfunctldﬁ of the brake device can be ae?hcted on the basis of a running

si gnal of “the eh@.%?ﬁ.%'&:e@.nq.rﬁ"cr@%r@éd&*bﬁéﬂr@‘iré’étic?rg g};ca%mgh shd?t

Figs. 4 and 5 are flow charts illustrating an exa t he processing

operation perfoghed Ryel MabHﬁJ@_ff‘ il dgingd '@fh‘:‘e_d@éé‘&t' “ﬂ1§§0&i§glétz§eﬁ€ﬁ9rd' ng

to the present invention. Firstly, it is judged in step 101 er or

not the el evat oacitaatesnithe alidrcamaltidi). 10 fpfdiei @@ Vet Okhé Ssta8YShhpg
(YES), the operation proceeds.to step 102 in.which it is confirned that the

travel i ng speedsiidehi gherddyaproviidide detaetionl of. applicheiohayel the
speed. of the elevator is higher than a 25 predeterm ned traveling speed,
t he operatiof pb@aked$omqu33ﬂ3Nbihalﬂymtduﬁnnge#héxﬁravellsfjuuged whet her
or not the elevator cage is |located at other position than the door opening
zone. Accor di ngeyeviakosf,arthes hifake dilsk cleweleasedjcand imade afréehy at an
area other than the door opening zone at high speed, the operation proceeds
to step 104, inTRERERDLE.i s Thewif isned-hehdrrese drormie th® #RERe operati on

switch (mcrosw,tch) 10 is.in normal 5 operation, In Fig. 1, illustration
is made in the ﬁeyﬁyer, when the elevator runs in a state wherein the

brake device is in a condltlon of half-attractlon due

10 to some malfunctlon, some torque is applied onto the
brake dlsk, so that the mlcrosw1tch acts. Namely,
malfunction of the brake device can be detected on the
basis of a runnlng 51gnal of the elevator and an operation

| signal of the m1crosw1tch.

15 ' Flgs. 4 and 5 are flow charts illustrating an
example of the processing operation performed by the brake
malfunction detecting section 75 according to the present
invention.h | _ | _

_ | ?irstly, it.is.judged in etep 101 whether or

~~ 20 not the elewvator is rﬁhning or traveling. _If the
eleﬁator is traVeling (YES), the eperation proceeds to
step 102 in which 1t is conflrmed that the traveling
speed is hlgher than a predetermlned value. If the
'travellng speed of the elevator is higher than a

25 predetermlned travellng speed, the operation proceeds to
step 103.. In thie step 103, it is_judged whether or not

the elevator cage is located at other position thah

the door opening zone. Accordingly, insofar as the



(

wherein the processing operation is executed by the relay sequence. up to a
m dway of step 104 following steps 101 to 103. Dependi ng upon.whet hér ‘or
not the relay 15 10 is energized, it is judged whether or not theé brake
device 9 involves mal function. By way of the foregoing operations;_the
follow ing operations are carried outl =Nanely, when the brake device has

been brogghkt1b¢atost dlagedl had ftﬁi\iélaﬁ{gi ot lan &hkdd NGthEe £NEARI BHeOfobbe

el evator such that the disk rotates while rubbing the Ilining, the relay 15

I s energi Zedfpe@@&b! Rédld At ofigHigheaie) diatomdrd ©lok NpLEcEEEENEE causes
the brake mal function detecting section 75 to judge that the brake device
is in mal fusgkpol0dq (3 ehilkdb)itanik teorefimed® winether | oni ngtptheessi ng of
precaution. After judgenent of nalfunction has been made, the el evator can
be hi gh- spebtakeavpleradt ilom tdwd todar gsicfdai tchwhi 1@ dscimdhogméd this
enbodinment the elevator is stopped tn an enmergency as a tenporary 25
measure Bn opepatd®n. Then, in step 107, the el evator cage 1 thus once
halted is | owspeed travel ed to the nearest floor for rescue. However, in
case the | owspeed opdmatfiigh flor illustpation rgdnedesinothenfeymwithin a
specified period of time, there exists a possibility that the brake

devi ce has WB&Feddy ther RAAGESHiNhRRAIP IR the e%esatednbY okheekelayi s

then regarded as bei g 'fd S0 iay od et MFo 8! BRI SNing steps
101 to 103. Depending upéh Whether.br not the relay 15 . -
10 1is energized, it is judged wﬁethé: or hot the brake et
device 9_invol§es"malfunc£ion. - | |
By Qay of the'foregoing operations, the follow-
ing operations.ére carr%ed suf. Namely, when the brake
device has been brought‘to'aqsfaﬁe of h;lf-attraction_
15 during the running of the elevator such that the disk
rotates while rﬁbbing the iining;'the relay 15 is
energized. Continuation of this energization for three
seconds causes the brake malfunction detecting section oy
75 to judge that the brake device is in malfunction Ner’
20 (step 105) and to execute the following processing of
precaution. After judgemént of maifunction has been
made, the elevator can be high-speed traVelled to the
nearest floor, while according to this embodiment the
elevator is stopped in anlemergénéy as a temporary
25 measure in-step 106. Then, in step 107, the elevator
cage 1 thus once halted is Iow—speéd traveled to the

nearest floor for rescue.

However, in case the low-speed operation for



5 is. stopped (steps 108 and 109). If the el evator cage reaches the nearest
floorn within such specified period of time, an elevator door woul d be
epened in-step 110 and, after escape of passengers, be again closed and the
el evat or “woul d be stopped in step 111.'Siﬂilfaneously, 10 display i s made,
in a supefvi $or reeome df ot iemidednari tthiion a epecified prriod ¢§ Sineped
Due To Mal function -of The Brake Device". On the other hand, in case the
answer to the qbBSFRoRXLELSt @pPOEGFAkidd tioFhat i@ brake Wdevionm hss been
di agnosis is not. made. The:reason for_this is as follows. In order for the
el evator to be RBFEBEX WREN erafamaged fnd dhe ppaxpEien | for copsaee 181 s
kept open when Lﬂe-elevat r is rynning .,at ] ow speeds qor the el evator cage

is |located withi-RePh&eggraest agobeigFerimGaTesudP tHat e e teyice 9
ef fected. th biikBtAEReEe §tanE 10 dnr Wl - o e qievaton Gase
20 are repeat caraenss tBERaERD Tati SN A8 Bbgiatita R ESE "
bnded w thin o O BABEI LS50 atelacdd ddgh A s YHREE 44 Bl fo0°,

sufficient  -33a,lark@ROLECALeTBE ¥lsk¥ngee 1 lidfi P W1dSednatd fei 1S
electric service life which anbunts o an éxtent of five =~
elevator would be stopped in step 111. Simultaneously,
10 dispiay is made, in a supervisor room, of the informa-
tion that "The Elevator Is Stopped Due To Malfunction
of The Brake Device". |
On the:other haﬁd, in1case the answer to the
questioh in steps_lozlquIIGB is "NO", malfunction
15 diagnosié is noﬁ-made; The-feason for this is as follows.
In order for the elevator to be halted, the
relay i3li$”not energized and its ¢6nta§t 131 is kept
open wheh.the elevator is.;unning at low speeas or the
elevator caée is located within the zone of door opening
AN 20 such that thé bfake.device.9_is frequently actuated.
Each time Ehe.fréqﬁent'halting of the elevator_is
effected, the brake device 9 6pera£es and the micro-
switch iO aléd opératés. Therefore, if energization and
deenergization of?thé microswitch 10 are repeated for
25 each such normal operation,_tﬂe ﬁicroswitch_lo would be
'reducéd.in servide'lifé and its elec#ric service life
would be ended within a téim'of even oﬁe_year.

A cdntact of”thé microswitch has a sufficient



4

hundred thousand tinmes. The el evator is a machi ne which ‘has’ hi gh frequericy
in starting and which can be 5 started about two thousand tines a day: Each;
time the starting and halting of the elevator are effected, the brake

device repeats its attraction and rel ggse. Therefore, since the copgact of
the mcroswitch also is.turned on and off accordingly, the mcroswtch wll
fail 10 1t olenghh 2ft aeehanicadn shvigarlife owbnts ashorticknriitag to this
enbodi ment, at the tine of nornal stoppage of the elevator, the mcroswtch
ef fects nei BREFLEREr GieXryiag dvifeoWhiEhampunks oke ap exbenttofsipvssibl e

to extend o rool qng.the electric service |ife of the mcroswitch 15
sem - per nanéﬁgfife%F%Pﬂ‘Péﬁndt FeM&Srs o F B LS ¥R QB oS 19M3ERHLAB5, it s

i udged t hat_{ he, brake,deyi i S-in | funct.i.or I t] f th

e 1 ahvhoo RS pISh S adhdb o Akt he ara SR LeR TGRR BRh oot of
| ooki t ' taGl. on operation due to

o oo SaogfArERE BHautd o RGNS Yin 'R ELY T Rugn OPEREL! T 008 1D

sLep 101 nghe BiSh945) hd hithing Ui othe U pReLRA08 Brogeel o 5t epe

in a flow chart n cas reé m hutes have

200, 3| S Bt AP AN LA g o siligpal efat o e
conpul si vel ¥nbee#edeqn sihcd AHY editdd® PR Inddroswitdh also is
turned on and off accordingly, £hé migroswitch will fail
10 to stand a term of even.one year. .In.confrast, according -’
to this.embodiﬁent, at the time of normal stoppage of
the elevator, the microswitch effec#s neither enefgiza-
tion nor deénerQization, so that it is possible to extend
or prolong the electric’ service life of the microswitch
15 semi-permanently. _. |
Further, ﬁhe réason.why, in steps 104 and 105,
it is judged that the brake device is in mulfunction only
when operation of the microswitch 10 continues for three
seconds 6r mofé is for the purpose of 6verlooking -/
20 chattering of the contact, sOme erroneous operation |
due to non-réproducible and tfaﬁsitory noises, etc.
Now, in case it is judged in steé 101.that the
elevator is képt halted,“the operatioﬁ proceeds to steps
in a flow chart of Fig. 5. 1In case it is judged that
25 three minutes have lapséd_after the ending of a sign
to start the running 6f the elevator, the relay 13 is
turned on in step 113. Namely, in Fig. l,.the relay 13

is compulsively turned on by closure of the contact 14



1 adapted to be turned on when three m nutes have | apsed after ending of
the sign.‘Then, the contact 131 of the relay 13 is closed. Accordingly, by
wtilizing-the operation checking function of the microswitch 10 in 5 Fig.

1, the op¥ration thereof is confirnmed or tkeeked in step 114. Thus, the

It oft hi flgdmtd on i to t Lfunctiop detect]
Soction 75 At RO i e lfilte Sy gl BFRR R ROEP S ReVBeiap R 1
the ni i t ch ¥} dsS d o | LihS | d ifsl 115,t h
brake devioe 1S s na o et hgh? o) HA0RL Ehe QolkaRE 121 BY b

brake device by reheyriicy oswidrdsdden Aécéi»@iﬁﬁg{)brg%eﬁgiiﬁzﬁa%ﬁ% have

| apsed after ending of the sign, insofar as t evice rs normal, the

retainer sectioopdtatid diediotny efudedid® SESPhaCRIcYHERiERR @syht that

the mcroswitch 10 nust also be in operation. This Is because the elevator
cage 1 is enpdtyFdrd tlhergeorapdet ivn atleerd®f 0hé 2ohsibmadi sk thapkkhe

el evator cage and therefore this unbal ance torque is rendered ineffective
by action of 20 irhetepakddei vitoes 9, tlse tdailt heft thigr eon€lamaedoat ikheir
st opped positions. Wien it is now assuned that the microswitch 10 at this
time is kept outSedt dysertde dirakehammlfunctioemogdetectshgpsédtioharst ha br ake
abnormality detecting function is out of normal operation. Thus, 25 in step
117, the runni n§hsf ; afeant gron's o opEk” alriformationnafi thet velbiysls.

effect is given_to the supervisor room Fig. 6 is an illustration of the
contacts in If the microswitch 10 is 1n_operat10n, it is judged in

_ lQ step 115 that the brake device is in a normal state of
operation and the checking of the brake device by the
microswitch then is finished. .If three minutes have lapsed
after ending of the sign, insofar as the brake device is
normal, the retainer section 92 would be rotated and

15 displaced with the result that the microswitch 10 must

also be in operation. This is because the elevator

cage 1 is empty and therefore the balance weight 2 is

heavier than the elevator cage and therefore this

unbalance torque is rendered ineffective by action of

the brake device 9, so that the two are retained at

their stopped positions. When it is now assumed that the

microswitch 10 at this time is kept out of operation,

then it is judged in step 116 that the brake abnormality
detecting function is out of normal operation. Thus,

25 in step 117, the running of the elevator is stopped and
an information to this effect is given to the supervisor

room.

Fig. 6 is ‘an illustration of the contacts in



- 15 - 1 steps 102 and 103 and the mal function di agnosi s action in . Fig. 5.
When the elevator cage is |located in the zone of door opening or runs:at

| ow speeds, the relay 13 in principle is turned off to nake the brake
abnormality 5 detecting function inepédatdi ve. When, at this tine, g.zy sign

for elevator-start] is.n iven for three m.,nutes or nore, the Checkin
of whet hgr i i t&?da’ﬁ‘?aiér’gﬁﬂgrﬁ&fei f“?gé@f’& iy SHF ARG can °

| te. | d... S this brake.ab lity, 1Q.detecti
Functi on works K95 1 IFR bpecPeRvprel, 2a3es b dbethnd fta WiSnot i1 can

N . i h l K it Pl t
osson tho phits of [4505; Oehinl Be 5N e, MUV HARbad ) (rie RURLP L6, 0
devi ce of thﬁm-%fi’ﬁé%léf’f?é“é&i‘ﬁed offlfo g‘raﬁ'e!\/@h‘e brake abnd¥hl S4AL O

apparatus including ah electric notor For Iving an elevator, an elevator

cage rai spd QEtéQVBAGUrANcEabA €hBpErhEivRLOr whand Athrdls® damee for
stopping and retaining in its stopped position an el evator .driving system

the appar at Usnjpes 1¢in Chat agl 8vhE8¢-BY az tTRGT WRChiodh gdeleartfidyy trRahs _
operative in response to the application of a torque to a retainer section

of said brakeisgietéseodUnbpg,t BRer 2hecRgnar ofowtiethgroforsaict aedaMmtimralkage.
2. An el evat or apparatus according to Claiml, -
abnormality detecting function per se can normally
operate is executed. Since this brake abnormality
10 detecting function works rarely, it is of significance to \ J/
check whether or not it can normally operate.
'According to the ‘present invention, it is

possible to  lessen the possibility of accidents due to the

malfunction of the brake device of the elevator apparatus.



wherein said mal function detecting nmeans operé?gg_rﬁ—75555ﬁ§é_TTT‘

applé cation of torque to said retainer section me"munmm”j I ce being
conti nuedgfor ‘a predetermi ned period of time or!h ; ,""Am el evat or
apparatugégccording to aim1, furtherécenprising freans " of stopping said

el evat or -cagerLaamsesponse to an output fromsaid mal function detecting
‘means. 4. . An el evat or apparatus according to.Claim1, further

compri sing means for CAYSLAGGRALY ShRMALUCAYR 1uAIAY hnlle LA IARERy

floor in response to an output trom unction -detecting neans.

An el evat or agpalzivingCaql @18¢akterl dAnMelevialtorhaqged Filstid b e ded
causing said elevator cage to once halt in response to an output fromsaid

mal functi on Bet eatidne 1@eardcamdtioign and OdkendeRdldeedort stppiary agid
floor. 6. An. el evat or -appar-atus according to Caim4 or -17- 5,

further conpreseigimgais fiks sttopped) posit icneva @levadon @ rissing sy stem,
predeterm ned period of tinme being exceeded by a period of tinme during
whi ch sai d ektbeapppacadas being iohagacteniaed hy ac aedifvprotdian debenting
cage to stop at said nearest floor. 7. . An el evat or appar at us
accor di ng toMERRSPPErAdVE s iefhanTut® itde ARRIAIGald s *HfFI%Rs an
electric Sm‘¥8han§%@§in%qu§%¥¥%g(gf'gg} rg£1 ér1géf¥; during the
raising or lower_ihg of said elevator cage.

2. _ ' .An elevator apparatus acéording to Claim 1,
wherein said malfunction detecting means operates in
response to application of torque to séid retainer section
of said brake device béing continued for a predetermined
period of time or more.

3. Ari.' elevator apparatus according to Claim l',
further comp.r.ising'means for stopping said elevator cage

in response to an output from said malfunction detecting
means. | |

4. °  An elevator apparatus according to Claim 1,
further comprising means Ifor causing said elevator cage

to halt at the nearest floor in response to an output

from said malfunction detecting means.

5. An elevator apparatus according to Claim 1,
further' comprising means for causing said elevator cage

to once halt in response to an output from said

malfunction detecting means and then be moved and

halted at the nearest floor.

6. : An elevator apparatus according to Claim 4 or



tive the { i of said mal function detecting means when said
el evat or Ejﬂma E@g mE a door opening zone of each floor. 8. . ¢ An .
el evat or e g to CQaim1l, wherein said nmal function detecting

means conprises an electric swtch neans, and neans for rendering i:neffec-
tive the detecting function of said #alfuAction detecting neans when the

runni ng spee(g offuﬁhgzelc%g‘%%& quéa%g t%bqaluﬁ ﬁéeiacrai&réié]@gtcyﬁl ue. 9.

An el evat or agparatus acc alm™7 or Conpri sing means

for confirm he .0 ' i i i ; ' nsi on
%Qg% &n Eﬂﬁﬁ&dﬂ¥é‘¥b %@1&kéﬁé¥§fﬂihéﬁ“ﬁ%%ﬁgg??g% %&E%HS%‘

of said el evat cage continues for a predeterm me or nore.

10. AN excRlR Yy W RAAGE dfN Uil MhrBihf WaFidH CsdTd B1dwd e i Ving
the el evator apparatus, an elevator cage lifted or | owered by said electric

motor, and achgeke sdevint &y ¥a i Eais ForelRMailg FHdid L sySstsyn t o be
stopped and retained, characterized by a resiliently supported retainer
section for zaget alb BRop atlBaiddwareenElaor detecting the rotating

di spl acenent of said retainer section, and a nal function detecting neans
operative in7nesponse Am televerorapparetmaiataitirey ererClatios ekt i ng nmeans
during the lifting or lowering of said elevator cage. 11. An

el evat or app#heresn saliddmad famcdliont derecting means comprises an

electric switch means, and means for rendering ineffec-
tive the defecting function of said malfunction detecting _
means when said elevator ¢Agé is located inra door opéning -
zone of each floor.

8. An elevator apparatus according to Claim 1,
wherein said malfunction detecting mgans_comprises an
electric switch means, and means for rendering ineffec-
tive the detecting function of said malfunction detééting
means when the running speed of said elevator cage is

less than a predetermined value.

9. An elevator apparatus acdording to Claim 7 or _
-8, further comprising means for confirming the operation \_;j
of said electric switch means when suspension of said

elevator cage continues for a predetermined period of

time or more.

10. . An elevator apparatus including an electric

motor for driving the elevator apparatus, an elevator

cage lifted or lowered by said electric motor, and a

brake device for causing an elevator drivipg system to

~ be stopped and retained, characterized by

a resiliently supported retainer section for a rotating



e ———

nmotor for «Jdriving the el evator apparatus, a hoist ' ﬂn?pted to
.be driven by said electric motor, an el evator cage‘%ﬂﬂ%\lgmnﬁl“ | ght
suspended: from said sheaves in a manner |ike a well ket vrfa @ r'ope, and
a brake;dévice for hol ding an unbal ance 1 que produced bet ween said

el evat or'*cage dsoipaimeired afice detgbtinghshactetastnyg Q¥splacemeéakd brake
devi ce conprising a brake disk, a disk-retainer section resiliently
supported for ref Saidgretaimteaseéagicaj dahd akemdl Sknctioni 8ebeseang
operative in response to the rotation and di spl acenent of said

di sk-retai ner deeansroperatine nith vespense stodthecopenatiaonabfusation
detecting nmeans_operative in response to the operation of said sw tch nmeans
during the |iftd¥eplrcensrt | detesting onesny aduringgbhe ahiifténgsoresponsi ve
to an output fromsajd malfunction detecting neans to effect emergency
suspensi on of SkEAViPRIng Rbrsatfeeleavator cagen el evat or appar at us

constructed suqttantially as herein described with reference to and as
illustrated in acconpaiit n kR Ak sapparatus including an electric

motor for driving the elevator apparatus, a hoist having
sheaves adapted to be driven by said electric motor, an
elevator cage and a balance weight suspended from said |
sheaves in a manner like a well bucket via a rope, and a
brake device for holding an unbalance torque produced
between said elevator cage and said balance weight,
characterized by said brake device comprising a
brake disk, a disk-retainer section resiliently supported
for retaining or releasing said brake disk, a switch
means operative in response to the rotation and
displacement of said disk-retainer section in a normal
or reverse direction, a malfunction detecting means
operative in response to the operation of said switch
o means during the lifting or lowering of said elevator cage,
and means responsive to an output from said malfunction
detecting means to effect emergency suspension of said

elevator cage.

12. An elevator apparatus constructed substantially

as herein described with reference to and as illustrated

in the accompanying drawings,




