7 JUNE 2006 1 DESCRI PTI ON MAGNETI C BRAKE SYSTEM AND ELEVATOR TROUBLEBNE 2006
DETECTI ON SYSTEM 5 Technical Field This invention relates to a nagnetic
brake system capable of detecting a trouble of a magnetic brake controlled
by an electric current fed through a cpoil, and also to an el evator trouble
detection systemusing the above magnetic brake system 10 as an el evator
drive notor. Background Art As a brake for an elevator, a nagnetic brake is
generally wused. This magnetic brake is constructed such that feeding of 15
an electric current through a coil attracts an armature to separate a |lining
froma disc for permtting running of . a car and cut-off of the electric
current causes the armature to re%mﬁFR%Q?{ﬂqng the lining into contact with
the disc for applying braking force. 20 A nagnetic brake of such a
construction rmay be | ocked for various reasons so that the above-nentioned

attraction of an armature nmay be troubled. As occurrence of such a trouble
| eads t o MAGNESS CoBRAKESY STEMK iANP EHEEATQR SRRQUAIE RETELRNEON G YEERY
place. It is, therefore, required to detect a trouble of a 25 magnetic

brake without failure. 7 JUNE 2006 9 As disclosed in JP-A-11222371, for
exanple, it has
5 Technical Field
This invention relates to a magnetic brake system capable
of detecting a trouble of a magnetic brake controlled by an
electric current fed through a coil, and also to an elevator

trouble detection system using the above magnetic brake system

10 as an elevator drive motor.

Background Art
As a brake for an elevator, a magnetic brake is generally
used. This magnetic brake is constructed such that feeding of

15 an electric current through a coil attracts an armature to
separate a lining from a disc for pemitting running of a car
and cut-off of the electric current causes the armature to return
tobringthe liningintocontactwiththediscforapplyingbraking
force.

20 A magnetic brake of such a construction may be locked for
various reasons so that the above-mentioned attraction of an
armature may be troubled. As occurrence of such a trouble leads
to a loss of normal braking force, a serioué accident may take
place. It is, therefore, required to detect a trouble of a

25 magnetic brake without failure.



conventional ly been proposed to neasure the tenperature of the | vguRg 2ye a
t enperature sensor and, when the neasurenent value 1is higher than a
criterion, to determine that the gap between 5 the lining and the disc is
not normal and abnormal frictional heat2 is being produced, and to transmt
trouble information to a supervision center by which an elevator is
supervised at a renote location. In the above-nenti oned conventional art,
the 10 determ nation of a trouble in the nagnetic brake is perforned based
on a conparison between the tenperature neasured by the tenperature sensor

and the criteri ons &@wevesedtha gp-a-tenpenauur e¢oef egalmpaatl,i @ dagihi ch an
elevator is installed varies depending upon the geographical |ocation or

the seasongogPehBbnd?1YEESME YRIPo S ¥8SMORL @-08Gh LY ehPerheiRer 8 Wi sensor

also deviate due to variations in air tenperature. For accurate detection
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upon the geographlcgl atron or t season. wever, | S
required f e i e criteriqn. ;Further etic br i S
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t he tor _is hence transferred to the _nagnetic brake, |eadi to arise in
the © Broer Hb8 DERFTe N e b d gk B L LRERAL P AARTAL ordih A bn i t o
of an el evator, however, the operation rate 25 of the_elevator varies and
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is, therefore, also necessary to take _ )
a supervision centér by which an elevator is supervised at a

remote location.
In the above-mentioned conventional art, the

10 determination of a trouble in the magnetic brake is performed
based on a comparison between the temperature measured by the
temperature sensor and the criterion. However, the air
temperature of alocationatwhichanelevatorisinstalledvaries
depending upon the geographical location or the season, so that

15 measurement values obtained by the temperature sensor also
deviate due to variations in air temperature. For accurate
detection of a trouble, it is, therefore, necessary to adjust
the criterion depending upon the geographical location or the
season. However, irksome labor is required for resetting the

20 criterion. Further, a magnetic brake is structurally arranged
adjacent an elevator drive motor. Heat produced by the motor
is hence transferred to the magnetic brake, leading to a rise
in the temperature of the magnetic brake. Depending upon the
installation site of an elevator, however, the operation rate

25 of the elevator varies and the quantity of heat produced by its



into consideration the heat to be transferred fromthe notor upoangﬁyﬂmg

t he above-described criterion. Wth the foregoing circunstances of th
conventional art 5 in view, the present invention has as primry objects
thereof the provision of a nagnetic brake system capable of detecting a
trouble with accuracy and an el evator trouble detection system naking use
of the magnetic brake system 10 Disclosure of the Invention To achieve

t hese objects, the present invention, in a first aspect thereof, provides a
magneti c brake system for performng braking action by cancellation of

ener gi zat moto@f adseodif£6asd 1RANRE! itheeFoaeSY Sl B GEBBELSIXYItd HARBEti C
brake provided with 15 a disc connected to a shaft of a notor and also with
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separate the disc froma lining, wherein the magnetic brake system

conprlsesngEtggQ%&ﬁ Uurg dehectd 4 JBans 4 Uridet fgg%{ng a tenperature of the
a

magnetic b a fenperature conparison neans or conparing a first
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when t he i zation of the coil is cancelled, 7 JUNE 2006 4 specifically,
short 1y bePSr BEPRESLART OF AMAFRTIS RE G FYSEemcGABBPIEOF ASERSEIRI( he

magneti c brake and _a control neans
a trouble with accuracy and an elevator trouble detection system

making use of the magnetic brake system.

10 Disclosure of the Invention
To achieve these objects, the present invention, ina first

aspect thereof, provides a magnetic brake system for performing
braking action by cancellation of energization of a coil, said
magnetic brake system comprising a magnetic brake provided with

15 a disc connected to a shaft of a motor and also with an armature
responsive to energization of the coil for being attracted to
separate thediscfromalining, wherein themagnetic brake system
comprises: a temperature detection means for detecting a
temperature of themagneticbrake; a temperature comparisonmeans

20 for comparing a first temperature, which is detected by the
temperature detectionmeans when the coil isenergized torelease
the magnetic brake, specifically, shortly after the coil is
energized to release the magnetic brake, with a second
temperature which is detected by the temperature detection means

25 shortly when the energization of the coil is cancelled,



for determining on a basis of a result of the conparison by the vguRg Rogre
conpari son neans whet her or not the magnetic brake 5 has devel oped any
troubl e. The present invention, in a second aspect thereof, provides a
magneti c brake system for perform ng braking action by, said magnetic brake
system conprising a magnetic brake provided wwth a disc connected to a
shaft of a notor and also with an armature 10 responsive to energi zation of
the coil for being attracted to separate the disc froma lining, wherein
the magnetic brake system conprises: a tenperature detection neans for

detecting spetefpendlyr esnbrth¢ BBEBEEI EnBI 8kErg iz A ETBRT SE Uf e COHPRIiSON
means for conparing a first tenperature, which is detected by the 15
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cancel led to actuate the magnetic brake, with a second tenperature which is
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el apsed in continuous actuation o e nmagnetic bra

predeterm ped ti since the. 20 actuation, of the netic_brake; ,and a
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control neans
the tenperature c ari son neans .whet her or not the magnetic brake has
develgped Ay 9?8ﬁgggngﬁ8YpF§§8§Gernvention, in a third aspect thereof,

provi des 25 a magnetic brake system for erfornin%cbrakin% action by 7 JUNE
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conprising a magneti c brake provided with a disc connected _
a magnetic brake system for performing braking action by, said

magnetic brake system comprising a magnetic brake provided with
a disc connected to a shaft of a motor and also with an armature
10 responsive to energization of the coil for being attracted to
separate thediscfromalining, wherein themagneticbrake system
comprises: a temperature detection means for detecting a
temperature of themagneticbrake; a temperature comparisonmeans
for comparing a first temperature, which is detected by the
15 temperature detection means shortly before the energization of
the coil is cancelled to actuate themagnetic brake, witha second
temperature which is detected by the temperature detection means
after a predetermined time is elapsed in continuous actuation
of the magnetic brake over the predetermined time since the
20 actuation of the magnetic brake; and a control means for
determining on a basis of results of the comparison by the
temperature comparison means whether or not the magnetic brake
has developed any trouble.
The present invention, in a third aspect thereof, provides

25 a magnetic brake system for performing braking action by



to a shaft of a notor and also with an armature responsive to en%U@Nﬁ%ddy]
of the coil for being attracted to separate the 5 disc froma |ining,
wherein the magnetic brake system conprises: a first tenperature detection
nmeans for detecting a tenperature of the magnetic brake; a second
tenperature detection neans for detecting an air tenperature of an
environnent in which the nmagnetic brake is installed; a tenperature
conpari son nmeans for 10 conparing a first tenperature, which is detected by
the first tenperature detection neans, with a second tenperature detected

by the secosddEIPeIsh Use &8E0645;QR1BRABS: 22RH:12, Cga&a%a@%mc fffake
determ ning on a basis of a result of the corrparl son by th t enperature
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troubl e. The presen?glnve fon, In a four aspect thereo prOV|

magneti c byake e L ye, in connecti.on wt t e. flrst or
third aspe%?ka \ﬁ?é%t @fa\%hrgﬁ%é tggrrgesg Ur'g ghfa\‘% gr%aeturoetr\ﬁes r%‘chlvc?l st
tenperature and. t he, seco er re.as 20 ermned by the te rature
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deternlnes t hat t he gnetlc br ake has devel oped a trouble The present
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descri bed above in connection with 25 any one of the first to fourth
aspects, fUFfLREt tIMRPTItHEe deteciien @eeesefquieﬁﬁpﬁgnm@m@rrqtmr@r M ng

that the magnetic brake has devel oped the trouble, wherein, when the
magnet i ¢ brfakse magnetic brake; a second temperature detection means for

detecting an air temperature of an environment in which the
magnetic brake is installed; a temperature comparison means for
10 comparing a first temperature, which is detected by the first
temperature detection means, with a second temperature detected
by the second temperature detection means; and a control means
for determining on a basis of a result of the comparison by the
temperature comparison means whether or not the magnetic brake
15 has developed any trouble.
Thepresent invention, inafourthaspect thereof, provides
a magnetic brake system as described above in connection with
the first or third aspect, wherein, when a temperature difference
between the first temperature and the second temperature as
20 determined by the temperature comparison means is greater than
a predetermined value, the control means determines that the
magnetic brake has developed a trouble.
The present invention, ina fifth aspect thereof, provides
a magnetic brake system as described above in connection with

25 any one of the first to fourth aspects, further comprising an



determ ned to have devel oped the trouble, the control neans inforfRNE 2006
accordingly by the inform ng neans. 5 The present invention, in a sixt
aspect thereof, provides an elevator trouble detection systemfor detecting
a trouble of a nagnetic brake for a drbve notor of an elevator, said
magneti c brake being provided with an armature attractabl e by energizat ion
of a coil in response to a brake rel ease command to separate 10 a lining
froma disc for permitting running of a car and returnable by cancellation
of the energization in response to a brake actuation command to bring the
l'i ni ng i ntonfonmang meahst herdis€ormdngapphyi npebmakneditobcakeniersei n t he
el evator trouble detection system conprises: a tenperature detection neans
for 15 det@etébgpadt enpetadbubieof whbeetragnehea hhakfagaeterp®ralke € s

conpari son nmeans for conparing a first tenperature, which is detected by

the tenpera@étéemigé@ctdOonatBansveiepetineénar febbee , hahebeon talblll sttt _
responsive to the brake rel ease conmand, with a second tenperature which is

detected bef pgemtnecabrBINESy 28y ehUr RErHERRARSYENLO the brake actuation
command; and a control neans for determning on a basis of a result of the

conpagi son by the, [eIREHA! ex‘?PiFﬁf?,r b 5O MRARS: o %ef’éo??tsorio% netic
ubl e. e'p e

brake has devel oped any tro resent rnvention, 1n a vent h aspect

t her eof , i de vat o oubl tectio yst.em faor .detecting a 7
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brakebeingprovidedwithanarmature attractablebyenergization
of a coil in response to a brake release command to separate
10 aliningfromadisc for permittingrunningof acarandreturnable
by cancellation of the energization in response to a brake
actuation command to bring the lining into contact with the disc
for applying braking force, wherein the elevator trouble
detection system comprises: a temperature detection means for
15 detecting a temperature of the magnetic brake; a temperature
comparison means for comparing a first temperature, which is
detected by the temperature detection means when the armature
has been attracted responsive to the brake release command, with
a second temperature which is detected before the armature
20 returns responsive to the brake actuation command; and a control
means for determining on a basis of a result of the comparison
by the temperature comparison means whether or not the magnetic
brake has developed any trouble.
The present invention, in a seventh aspect thereof,

25 provides an elevator trouble detection system for detecting a



detection system conprises: a tenperature detection neans for deg%ﬁwﬂy%og
tenperature of the magnetic brake; a tenperature 5 conparison neans fofr
conparing a first tenperature, which is detected by the tenperature
detection neans before the armature retlrns responsive to the brake
actuation conmand, with a second tenperature which is detected by the
tenperature detection neans after a predetermned tine is elapsed when
braking force is 10 continuously applied for the predeterm ned tinme since
the return of the armature in response to the brake actuati on conmand; and
a control RERN®IlLoPLdet BT Mrhdnan et Hadirks as fesqribsd aRevecdppiheson by
the tenperature conparison neans whether or not the nagnetic brake has
devel oped ampambdgblod. the Bty eésaect nvdeieim the alevatonh bopeble
thereof, provides an elevator trouble detection systemfor detecting a
troubl e of detsictriiloar syayest cempr dkes asa desgre dtaathab ded eicit iolmemepneafibt e of
the sixth aspect, wherein the elevator trouble detection system conprises:
a first tedpeeatihg detempeoataeansf26héonadreedti bgaket eapesmperatafet he
magneti c brake; a second tenperature detection nmeans for detecting an air

t enpemsat ur gomphra sbacakang @brwbbmparhageheratot tSmposhahted; wAiERNPEr ature
conpari son neans for conparing a first tenperature, which is detected by

the first yawRRRAUUSE tBR! L6hpHOPa FRAB e tMdth h RBEARD &R F S ¥RRS 2EH4 Lufst ect ed
by the second tenperature detection neans; 7 JUNE 2006 8 and a control neans
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conpari son neans whet'her or
temperature which is detected by the temperature detection means

after a predetermined time is elapsed when braking force is

10 continuously applied for the predetermined time since the return
of the armature in response to the brake actuation command; and
a control means for determining on a basis of a result of the
comparison by the temperature comparison means whether or not
the magnetic brake has developed any trouble.

15 The present invention, in an eighth aspect thereof,
provides an elevator trouble detection system for detecting a
trouble of a similar magnetic brake as described above in the
preamble of the sixth aspect, wherein the elevator trouble
detection systemcomprises: a first temperature detection means

20 for detecting a temperature of the magnetic brake; a second
temperature detection means for detecting an air temperature
of a location at which the elevator is installed; a temperature
comparison means for comparing a first temperature, which is
detected by the first temperature detection means, with a second

25 temperature detected by the second temperature detection means;



not the magnetic brake has devel oped any trouble. The present inveptNerRooé N
a ninth aspect thereof, provides 5 an elevator trouble detection systemfor
detecting a trouble of a simlar nagnetic brake as descri bed above in the
preanbl e of the sixth aspect, wherein the el evator troubl e detection
system conprises: a tenperature detection nmeans attached to one of
conponents of the magnetic brake for detecting tenperatures 10 of the
magneti c brake at predetermned intervals during a period of at |east one
day; a nmenory neans for storiqg tenperatures detected by the tenperature
det ecti on ABEnE; CARHT AL (BRARDIE e LRt eTHnIRgG OmPnPA§LENGE, 2 WiRTR &t of
tenperature rise froma | owest tenperature as detected by the tenperature
det ecti on FB&nSORR3TiscrRedded tempeaddiiaentrRRarasea, MeaRs MRMEReE A ake
has devel oped a trouble. The present invention, in a tenth aspect thereof,
provi des anteltbeamegnetdgbbsafet daisi dieveloped anyddgmnitded above in
connection with the ninth aspect, wherein the control neans 20 cal cul ates an
average daily tefpematagentriseehtdoma it & hane¢hcespdiet wheneafhipmglesides
tenperature and a | owest tenperature stored in the nenory neans during a
predetser m aadepera@drotrbubke AatecBeds sistavefagaididdyineparmduble ri se
as the predeterm ned value. 25 The present invention, in an el eventh aspect

t hereof , 70U 20060 maigaitdesbaakel &y dddchtisudladodet eat #1908 pesnnd or
detecting a trouble of a simlar nagnetic brake as descri bed above in the
of the sixth aspect, wherein the elevator trouble detection
system comprises: a temperature detection means attached to one
of components of the magnetic brake for detecting temperatures
10 of the magnetic brake at predetermined intervals during a period
of at least one day: a memory means for storing temperatures
detected by the temperature detection means; and a control means
for determining that, when a temperature rise from a lowest
temperature as detected by the temperature detection means has
15 exceeded a predetermined value, the magnetic brake has developed
a trouble.

The present invention, in a tenth aspect thereof, provides
an elevator trouble detection system as described above in
connection with the ninth aspect, wherein the control means

20 calculates an average daily temperature rise from a difference
between a highest temperature and a lowest temperature stored
in the memory means during a predetermined period of time, and
sets the average daily temperature rise as the predetermined
value.

25 The present invention, in an eleventh aspect thereof,



preanbl e of the sixth aspect, wherein the el evator trouble detectJoONE3pEs em
conprises: a tenperature detection neans for 5 neasuring a tenperature of
the magnetic brake; a tenperature conparison nmeans for forcedly operating
the el evator continuously for a predetérmned tinme and conparing a first
tenperature, which is neasured by the tenperature detection nmeans before
initiation of the operation, with a second tenperature 10 which is neasured
by the tenperature detection neans after the operation; and a control neans

for determning. on a basis of ,ar ulné of the conparison by the tenperature
conpar i sorPTEanees \ﬁﬁ‘eﬁﬁ«??acglornﬁfof‘ﬁie ghet t’:OBr%\qutﬁ‘H %\%%%?
trouble. The present invention, in a twelfth aspect thereof, 15 provides an
el evator tYRHIEE Bt BcEilBALaysTRARSS18eRERFB RS dRVEr1hefl AR difofhRi th t he
sixth, eighth or eleventh aspect, wherein, when a tenperature difference
bet ween t HEFE§3HBke 0fy e ohiktR eapRe @t ureker8igetbeneAedabyrt KEOEBABari son
nmeans i s greater than a predeterm ned value, the control neans determ nes
that 20 tdetewmyimn isysiedakeonasidesel apeeinperabube ede Téet pregeans feant i on,
in athirteenth aspect thereof, provides an elevator trouble detection
syst efn as nhesur ireyl aaliemp e nat wmn gt ttihen maiginle tay banadgeenf at hempextliutre
twel fth aspects, further conprising a comunication neans for nmaking a
comruni catdéampdmi n ansamperfosi Horcedl ¢ropabat €hy, tbealehatorgneti c brake
is 7 JUNE 2006 10 determi ned to have devel oped a trouble, the control neans
transmts domotitheoudifyorigt i Hptedd bermiped vt sheénaf@ntempdtranyha first
temperature, whichismeasuredby the temperaturedetectionmeans
before initiation of the operation, with a second temperature
10 which is measured by the temperature detection means after the
operation; and a control means for determining on a basis of
a result of the comparison by the temperature comparison means
whether or not the magnetic brake has developed any trouble.
The present invention, in a twelfth aspect thereof,
15 provides an elevator trouble detection system as described above
in connectionwith the sixth, eighthoreleventh aspect, wherein,
when a temperature difference between the first and second
temperatures as determined by the comparison means is greater
than a predetermined value, the control means determines that
20 the magnetic brake has developed a trouble.
The present invention, in a thirteenth aspect thereof,
provides an elevator trouble detection system as described above
inconnectionwithanyoneof thesixthtotwelfthaspects, further

comprising a communication means for making a communication to

25 a supervision center, wherein, when the magnetic brake is



communi cation neans. In the first aspect, the tenperature detecti eguRgadge S
arranged, for exanple, on the magnetic brake neasures a first tenperature
shortly after the coil is energized to attract the armature, and also a
second tenperature when the energizati o of the coil is cancelled, in other
words, shortly before an armature returns. The tenperature conpari son neans
conpares 10 the first tenperature with the second tenperature, and on the
basis of a result of this conparison, determ nes whether or not the
magneti c brake has devel oped any trouble. Described specifically, the

t enper at ur detenpanedohonbane gevedepsdaa toepadiesortheetomadmotllhaeamsper at ur es
of the magnetic brake at 15 two timngs before and after the nagnetic brake
i s act uat etrandmitbhecddutilmin§onmatinncontaetsupéividiconicen twhrenid de
magnetic brake is in order. If the magnetic brake is | ocked, the

t enper at ur eopiuh heapagneineanbr. ake becones hi gher due to frictional heat,
thereby permtting easy detection of the 20 trouble. As the air tenperature

of the location ah vhéchitbe sBgaEEt| Cthbr akfipkfatasbakibedcequal hraakf ects
the neasurement of the first tenperature and the measurenent of the second
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can 25 be ignored. Accordingly, a trouble of the magnetic brake can JUNE

2006 11 bet?ﬁ?@f&@ﬁr&“ dib P OP B %ﬁ)éa?éﬁ 3 JTRgRe leear%eaeéraﬁé %ﬁae used

as a brake power systemin gener the air Cenpera
armature, and also a second temperature when the energization

of the coil is cancelled, in other words, shortly before an
armature returns. The temperature comparison means compares
10 the first temperature with the second temperature, and on the
basis of a result of this comparison, determines whether or not
the magnetic brake has developed any trouble. Described
specifically, the temperature comparison means performs a
comparison between the temperatures of the magnetic brake at
15 two timings before and after the magnetic brake is actuated and
the lining is not in contact with the disc when the magnetic
brake is in order. If the magnetic brake is locked, the
temperature of the magnetic brake becomes higher due to
frictional heat, thereby permitting easy detection of the
20 trouble.

As theair temperature of the location at which themagnetic
brake is installed equally affects the measurement of the first
temperature and the measurement of the second temperature, any
effect of the air temperature itself on the determination can

25 be ignored. Accordingly, a trouble of the magnetic brake can



may be considered to affect the determ nation of existence or noRyEXiESHEHCE
of a trouble. Any effect of the air tenperature 5 itself on the

determ nati on can, however, be ignored because the air tenperature of the

| ocation at which the elevator is installed equal ly affects the measurenent
of the first tenperature and that of the second tenperature. In the second
aspect, the tenperature detection neans 10 arranged, for exanple, on the
magneti c brake neasures a first tenperature shortly before energization of
the coil is cancelled to actuate the magnetic brake and al so a second

t enper at ur e At epcted pridde eIt REFUTARY -i sAE| APRRINT Hle I IHidds ofd@Fat i on
of the nmagnetic brake for the predeterm ned tine since the actuation 15 of
t he magnet 1e¢ed gk brake fEmpatear 8YebaPpdn generehndhecahpicaperpd umer st
tenperature with the second tenperature, and on the basis of a result of

t he conparhaprhe detreriarssi Weealidectothaode témemimghion cobhreaddis tteascad@rel oped
any trouble. If the magnetic brake is |ocked, a tenperature arisen due to
frictional n@fd-éehstbrcones al owenbatkt erAmn edlfapse oeif thé e ixr edaperatued ti me,
thereby permtting accurate detection of the trouble. In the third aspect,

the abr teDpesnt use tise AR Sineh dyion hears e tME P Iatiynd réet eeldaRiz greans,
whereas the tenperature of the magnetic brake is detected by the first

t enper at ur gn@ 5 fet €shp OFa HESE Sof Tiree tIRIRA A GRRA RN TR oFONRAr €S 7
JUNE 2006 12 these tenperatures with each other, and on the basis of a
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temperature and that of the second temperature.
In the second aspect, the temperature detection means
10 arranged, for example, on the magnetic brake measures a first
temperature shortly before energization of the coil is cancelled
to actuate the magnetic brake and also a second temperature after
a predetermined time is elapsed in continuous actuation of the
magnetic brake for the predetermined time since the actuation
15 of the magnetic brake. The temperature comparison means
compares the first temperature with the second temperature, and
on the basis of a result of the comparison, determines whether
or not the magnetic brake has developed any trouble. If the
magnetic brake is locked, a temperature arisen due to frictional
20 heat becomes lower after an elapse of the predetermined time,
thereby permitting accurate detection of the trouble.
In the third aspect, the air temperature is detected by
the second temperature detection means, whereas the temperature
of the magnetic brake is detected by the first temperature

detection means. The temperature comparison means compares
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the magnetic brake has devel oped any trouble. As the control neaRgyuNgkdse
the determ nation on the basis of a result of 5 arithnmetic on the

measur enent value of the first tenperature detection neans and the

measur enent val ue of the second tenperé%ure detection neans, it is possible
to cope with variations in the air tenperature and to detect a trouble of
the magnetic brake with high accuracy. 10 In the fourth aspect, the control
means determines that the magnetic brake has devel oped a trouble, when as a
result of the conparison by the tenperature conparison nmeans, the

t enper at ur ENGFE RBRRE BT Qe & thheash afthanpelantbebris ihof aacaiiilt
tenperature is found to be greater than the predeterm ned 15 value. As this
troubl e of ofhehermpmndcidpmkdhgsgantyol aiean pldrdermines wbsbherobrowxlur rence
of | ocking between the lining and the disc, the nagnetic brake is

det er m nedthe baghetkedbnhlea hawe ddveripgreal ahg dirblibllenceAs stige esdrerrdhan t he
predeterm ned value. In the fifth aspect, when the magnetic brake is

det er m nedmedfsbyakbe e¢det deltermdnattionhave thev dagaed of @ et tde
informng neans inforns accordingly. The occurrence of the trouble in the

magnetsi ¢ baakenmaRict Bar eher feab8romONPt Y ¥10E WPt hd F e tHRIPE 58Fe S
attention, thereby permtting a pronpt counterneasure to the trouble of the

magnetic bpakect?an! helbR® St RndsSRRGkurdmntSty 1P YAl deTJiRASUr ed when
7 JUNE 2006 13 the armature has been attracted responsive to a brake rel ease

command, apdn3.3§¢ARd HRTRETALH helahsTPaTULed REfAHE of 1Y VTR Wikn
variations in the air temperature and to detect a trouble of
the magnetic brake with high accuracy.

10 In the fourth aspect, the control means determines that
the magnetic brake has developed a trouble, when as a result
of the comparison by the temperature comparison means, the
temperature difference between the first temperature and the
second temperature is found to be greater than the predetermined

15 value. As this trouble of themagneticbrake usually takes place
as a result of occurrence of locking between the lining and the
disc, the magnetic brake is determined to be locked when the
temperature difference is greater than the predetermined value.

In the fifth aspect, when the magnetic brake is determined

20 by the control means to have developed a trouble, the informing
means informs accordingly. The occurrence of the trouble in
the magnetic brake can, therefore, be promptly brought to the
supervisor’'s attention, thereby permitting a prompt
countermeasure to the trouble of the magnetic brake.

25 In the sixth aspect, a first temperature is measured when



returns responsive to a brake actuation conmand. Then, the first - nE2006
tenperature and the second tenperatures are conpared with each 5 otHerﬁn/
t he tenperature conpari son nmeans, and on the basis of a result of the
conparison, it is determ ned by the cont¥ol nmeans whether or not the
magneti c brake has devel oped any trouble. This determ nation is perforned
as in the twelfth aspect. When a value obtained as a result of the
conparison is not greater 10 than a predeterm ned val ue, in other words,
when no | ocking exists between the lining and the disc and no tenperature
ri se has takermrndtaose Hde beegnettitcabtakerespdaters teda trdke ivel@adey . | f
the value obtained as the result of the conparison is greater than the

pr edet er m a@fhaed YandesBenatfaipdiaithird NemeBgnekdh i et HS airmadeirey M ned
to be |l ocked. As appreciated fromthe foregoing, the detection of |ocking

i's effect efe fiyris ¢REPRNIsIVR 118hWe@Rke dd¥udt IH cORMRRA AL UifeRNENE RS r&cONd
tenperature. As the air tenperature of the |ocation at which the el evator

)5 instal el oAlali & Ald 255 bosnaRASH r& alrd®cbhbabel SO Adyre and

20 that of e second tenperature, any effect the ait tenperature itself

on L Se1EERL 8 08 SR LANGL e B 0L o 8 orld HOLES Slad e dmnet |

brake can t accur e 'sevén aspe r st

' d _bef he . ' he brak
act uat o & S8 3EImRG L SARAROF FRRD; S SEEBHEITGRIE B 68 TO R IPAR Al (or 7

JUNE 2006 14 redetermned tine is elapsed when braking force
conti nuous%eéb‘g’fi%ﬂ ER) {i?]ee "ﬂﬁ'%‘heeiilecisﬂ S’iar?e AGVFe ang GrRuble.

This determination is performed as in the twelfth aspect. When

a value obtained as a result of the comparison is not greater

10 thanapredeterminedvalue, inother words, whenno lockingexists
between the 1lining and the disc and no temperature rise has taken
place, the magnetic brake is determined to be in order. If the
value obtained as the result of the comparison is greater than

the predetermined value, on the other hand, the magnetic brake

15 is determined to be locked. As appreciated from the foregoing,
the detection of locking is effected by a comparison between

the first temperature and the second temperature. As the air
temperature of the location at which the elevator is installed
equally affects the measurement of the first temperature and

20 that of the second temperature, any effect of the air temperature
itself on the determination can be ignored. Accordingly., a
trouble of the magnetic brake can be detected with high accuracy.

In the seventh aspect, a first temperature is measured

before the armature returns responsive to the brake actuation

25 command, and further, a second temperature is measured after



of the armature in response to the brake actuati on command. The LSRG AT €
conpari son neans conpares the first tenperature with 5 the second
tenperature, and on the basis of a result of the conparison, the control
means determ nes whether or not the magnetic brake has devel oped any
trouble. If the magnetic brake 1is |locked, a tenperature arisen due to
frictional heat becones |ower after an el apse of a predeterm ned tine,
thereby permtting 10 accurate detection of the trouble. In the eighth
aspect, the second tenperature detection nmneans neasures the air tenperature

of the |ocatppsdatehifbdt Bemeeligvalapskd wAshablr@dinWhicbeckheasfirst
tenperature detection neans neasures the tenperature of the magnetic brake

whil e the é&e&auéésig%@p&&eﬂb@r %@%mrmﬂwa%éﬂ%&eﬁﬂg%ﬂmﬁrat ure

detection neans and that of the first tenperature detection nmeans are then

compar ed W, ¢ *Eh%agﬂn?’c{}ﬁé W rLBEohE y@{x%éb%aﬁ?é@é"ah??!ﬂon%n@”dﬁ{bthe

basis of aresult o e conpari son enpérat ure conpari son neans,
the contro ns, determ ned 20 whet her or_not .t he. etic_brake h

dovel oped. STRBLBr S0 SRMp ATy SRty FomB RS e e B r Rt B 1
aspect. Wen a valuye _obtained as a _result. of the conparison_.is not _greater
t han t5a prg%%t%$ﬂ?%§dt9gPﬁﬁ?gPFersaagt8Pn%ﬁ8dbﬁﬁé§ P eanﬁﬁﬁB}Fcogré isin
order without |ocking between the lining_and the disc. 25 Wen the val ue
obt ai ned aSCTRRT+E_Mt LR FABLEBHpARREENAPSegMéResr WhelPRE 95068°15 tifan t he
predeterm ned val ue, on the other hand, the magnetic brake is determned to
be | ocked."¥Feetke bg&eded e devsdopred any trouble. If themagnetic brake

is locked, a temperature arisen due to frictional heat becomes
lower after anelapse of apredetermined time, thereby permitting
10 accurate detection of the trouble.

In the eighth aspect, the second temperature detection
means measures the air temperature of the location at which the
elevator is installed, while the first temperature detection
means measures the temperature of the magnetic brake while the

15 car is running. The measurement value of the second temperature
detectionmeans and that of the first temperature detectionmeans
are then compared with each other by the temperature comparison
means, and on the basis of a result of the comparison by the
temperature comparison means, the control means determined

20 whether or not the magnetic brake has developed a trouble. This
determination is performed as in the twelfth aspect. When a
value obtained as a result of the comparison is not greater than
a predetermined value, it is determined that the magnetic brake
is in order without locking between the lining and the disc.

25 When the value obtained as the result of the comparison is greater



| ocking is effected on the basis of a result of arithnetic on a FEaRRLeFE Nt
val ue of a tenperature sensor and a neasurenent 5 value of an air
tenperature sensor as described above, it is possible to cope with
variations in air tenperature. Accordimgly, a trouble of the magnetic brake
can be detected wth high accuracy. In the ninth aspect, tenperatures of
the magnetic brake 10 are neasured by the tenperature detection neans at
predeterm ned intervals during a period of at |east one day. The

t hus-detected tenperatures of the magnetic brake are stored in the nenory

means. WielaR fidMefeaidtermined fv0d hen ewessdthefnedad Urtth At i
tenperatures of the magnetic brake so stored has exceeded the 15

predet er m pegryal Yege tBEmEABH! @b BBANS k! nis@saugbaxzh@p&é@éeemonoaft he
magnetic brake is in a troubled state. A tenperature rise of the magnetic

brake in a 0ok Ry £ LSt &4 4 LB s biRea exL &6 PRl o Al Lﬁ@%ﬁ{:e Y and

al
also to the transfer ﬁk eat fromthe elevator drive nDtor

temper at ur g {265 4G 20 112 dOULRLbeIRELaLUL LB Y, S 0l

external air enpera ure and t tra rom-t not or ar
con5|?ered tg subst ant.i al | constantI,1 these(% erat yres do naqt .exceed a
predefer mi H2 %r?%e?’?o%lr PR ARt T IR i TR geﬁ#j IORYE &Y dcked
state, however,. abnor nal frlcthonal heat is produced. 25 A tenperature rise
from the |BAESIPI@nper GPRPWHE tN@rﬁﬁéﬁBPﬁc FUKE E2PBET2EUBPake, therefore,
exceeds the predetermned criterion. It is, therefore, possible to
accuraterA PERINglyy oRjpFECO¥PLle nef the magnetic brake can be detected

with high accuracy.
In the ninth aspect, temperatures of the magnetic brake
10 are measured by the temperature detection means at predetermined
intervals during a period of at least one day. The thus-detected
temperatures of themagneticbrake are stored in thememorymeans.
When a temperature rise from the lowest temperature among the
temperatures of the magnetic brake so stored has exceeded the
15 predeterminedvalue, the controlmeans determines that operation
of the magnetic brake is in a troubled state. A temperature
rise of the magnetic brake in a normal state is attributed to
the external air temperature and also to the transfer of heat
from the elevator drive motor. Since temperature rises from
20 the lowest temperature inadaydue tothe external air temperature
and the transfer of heat from the motor are considered to be
substantially constant, these temperatures do not exceed a
predetermined criterion. If the magnetic brake is brought into
a locked state, however, abnormal frictional heat is produced.

25 A temperature rise from the lowest temperature of the magnetic



magneti c brake w thout being affected by the geographical Iocatig qﬂﬁ?mm
season at and in which the external air tenperature 5 varies, or 9

el evator operation rate that varies depending upon the installation site.
In the tenth aspect, an average daily té&drperature rise during a
predeterm ned period of time is calculated fromthe difference between a

hi ghest tenperature and a | owest tenperature 10 of the magnetic brake upon
operation of the elevator, and this average daily tenperature raise is set
as the predetermined criterion. This nakes it possible to automatically
obtai n, durahkg, opssdfare pkxickedsl enatpfedet eaxmiesd efriwlirdldni.s I is,
conformty with its specific installation site. 15 In the el eventh aspect, a

first tenpenatdeeres pBasibed tbehetarbhtelyl evtledr ias thoumad v opgiat ed
continuously, and a second tenperature is neasured after the operation of

the el evahggnethe brhft WWEFRBLE! Be?ndndriFle +2@C thRMRRIRYHh £
conpar ed mﬁtgneach ot her, and the depgrnination ?@dperforégé fgués in the

sixth or eighbp; BARAH seASoHUIPLACOM whis M L€ o ¥r500l B0r ddip iRl eld On of
| ocking is perforned by the conparison between the first tenperature and

t he sgcond enper e the Ja . f . e

t errpe(r?’at ur g%£§g8 ’ c%ggc‘%%ég%blgf@%r e aﬁgéggtg g%)ﬁt’%etél %?ltaitaeé%%ﬁg%% %C‘ﬁ:lgnq or ced
cont i nuous_oper %ion eggegtiveléﬁt a trouble of the 7 JUNE 2006 17 nmgnetic
brake can BR gcg ?afgﬁ§a f&¢P8d Wi trout being affected by the el evator

operation rate ich differs dependi ng upon the
P m@n phe tenth aspect, ék verage daily temperature rise

during a predetermined period of time is calculated from the
differencebetweenahighest temperature andalowest temperature

10 of the magnetic brake upon operation of the elevator, and this
average daily temperature raise is set as the predetermined
criterion. This makes it possible to automatically obtain,
during operation of the elevator, a criterion which is in
conformity with its specific installation site.

15 In the eleventh aspect, a first temperature is measured
before the elevator is forcedly operated continuously, and a
second temperature is measured after the operation of the
elevator. The first temperature and the second temperature are
compared with each other, and the determination is performed

20 as in the sixth or eighth aspect. As understood from the
foregoing, the detection of locking is performed by the
comparison between the first temperature and the second
temperature. As the measurements of the first and second
temperatures are conducted before and after the initiation of

25 the forced continuous operation, respectively, a trouble of the



installation site. In the twelfth aspect, the determ nation is perfonEefh@s
5in the fourth aspect. In the thirteenth aspect, the control neans
transmits trouble information to the supervision center via the

comuni cati on means when the nagnetic btake is determined to have devel oped
a trouble. The occurrence of the trouble in the 10 magnetic brake can be
pronmptly found on the side of a control sensor (the supervision center) of
the el evator, thereby permtting a pronpt counterneasure to the trouble of
the magnetic brake. 15 Brief Description of the Drawings FIG 1 is a bl ock
di agr am of magnet ¢ dirake cawbeaadsimtte hndesygstemvaicduna hging af featsdd
enbodi nent of the present invention; FIG 2 is a schematic diagramof a
magneti ¢ bbakthd elbeaabtravgerh tivaratlecvaion,difffads dbpkthaiakgevpdortHe oubl e
detection 20 systemis applicable; FIG 3 is a flow chart show ng a
procedure ipstabheadebgctiea. of a trouble in the trouble detection system of
FIG 1;, FIG 4 is a diagramshow ng tenperature variations when the

magnetic brake isplarkedel?thngshees! @DAdBRINat] ol & et forndd K

di agram of an el evator trouble detection 7 JUNE 2006 18 system according to

a secgnd egyoghgeggugﬁhtQgpgeggent invention;, FIG 6 is a flow chart
showi ng a procedure tor the detection of a trouble in the trouble detection

system of FIG 5in the thirteenth aspect, the control means transmits

trouble information to the supervision center wvia the
communication means when the magnetic brake is determined to
have developed a trouble. The occurrence of the trouble in the
10 magnetic brake can be promptly found on the side of a control
sensor (the supervision center) of the elevator, thereby
permittingaprompt countermeasure to the trouble of themagnetic

brake.

15 Brief Description of the Drawings
FIG. 1 is a block diagram of an elevator trouble detection
system according to a first embodiment of the present invention;
FIG. 2 is a schematic diagram of a magnetic brake to be
arranged on an elevator, towhich the elevator trouble detection
20 system is applicable;
FIG. 3is aflowchart showing a procedure for the detection
of a trouble in the trouble detection system of FIG. 1;
FIG. 4 is a diagram showing temperature variations when
the magnetic brake is locked in the first embodiment;

25 FIG. 5 is a block diagram of an elevator trouble detection



FIG 7 is a block diagramof an elevator trouble detection 5 syst§ig 2006
according to a third enbodi nent of the present invention; FIG 8 is a fﬁow
chart showi ng a procedure for detecting a trouble in a nagnetic brake by
the el evator trouble detection system d8cording to the third enbodi nent;
FIG 9 is a flowchart show ng a procedure for setting 10 an average daily
tenperature increase as a criterion by the elevator trouble detection
system according to the third enbodinment; FIG 10 is a characteristic
diagramillustrating tenperature increases of a nmagnetic brake; and 15 FIG
11 is a fl| eusdearac¢ordsng &pingeaond eobddimendrof lihe mdmsentti baventaons oubl e
in a magnetic brake of an elevator by the elevator trouble detection system
accordi ng to theFIguré hs afibodiohemntt. siRowBeg . pbulssddos £Garthe dgteatibhe

| nventi on Enbodi nents of the present invention will hereinafter be

descri bed wift la reafeertdncein o-Hehet ot advt exgt dsravé ygsem | oif tIEG. f BE | owi ng
enbodi nents, |ike elenments andunits will be identified by like reference

signs or numeral $1GANY iGvad 1Ay B8agesmrd PhnoaBevabomitidoulda coabttedivher ever
appropriate. 7 JUNE 2006 19 <First enbodi nent> Referring to FIG 1, FIG 2

and FlIf5  3.5yltenfh¥8Eaing QPR 1t 1 r¢CERES 8 DR 8Y TOPhE P ¥sEnIi hPehBEOAL I ST
enbodi nent of the present invention, the magnetic brake arranged on the
el evator and thepig. g is a flow chart showing a procedure for detecting
a trouble in a magnetic brake by the elevator trouble detection
system according to the third embodiment;
FIG. 9 is a flow chart showing a procedure for setting
10 an average daily temperature increase as a criterion by the
elevator trouble detection system according to the third
embodiment;
FIG. 10 is a characteristic diagram illustrating
temperature increases of a magnetic brake; and
15 FIG. 11 is a flow chart illustrating a procedure for the
detection of a trouble in a magnetic brake of an elevator by

the elevator trouble detection system according to the fourth

embodiment.

20 Best Modes for Carrying out the Invention
Embodiments of the present invention will hereinafter be
described with reference to the accompanying drawings. In the
followingembodiments, likeelements andunitswillbeidentified
bylikereferencesignsornumerals, andoverlappingdescriptions

25 will be omitted wherever appropriate.



5 procedure of an operation by the trouble detection system of FhGuNE 206!
herei nafter be described, respectively. As illustrated in FIG 1, an

el evator generally causes an unillustrated car to ascend or descend by
drive force applied froma notor 1, ant by a magnetic brake 2 attached to
the notor 10 1, braking force is applied to stop the car. These notor 1 and
magnetic brake 2 are controlled by a control unit 10. In the first

enbodi nent, a trouble detection unit 20 is connected to the control unit
10, is provided with a tenperature sensor 3 as a tenperature detection
means for (easstiegbadiBenéhperature of the nmagnetic brake 2, and is
connected to a supervision center 40 via public lines 30 as a conmuni cati on
means. As shown iRefé3riRg todGralghBIG e 2arakBIQ. Bs fireowl eledlt ok ttiroublédi sc 2a
connected to a shaft la of the notor 1 and rotatable 20 integrally with the

shaft | a, astecthbisgsZemdddacdabd eo thesPinst éRbbainBargifZelhé piredlend CcoOi |
2b, a lining 2d novable in a direction away fromthe di sc 2a upon

attractionigfehfeon! M4l gned.iABdaRe Pk §8d 030 tRe & DEvaPHE YW thet urn
force to the armature 2c. Wen the coil 2b 1s energized, the coil 2b

produges 25-gtLHALLI ¥E ARI &S L €88 ey NAR A |de@:%tctfi%rnc%¥%];ce}nh%_fbr ake 7

JUNE 2006 20 spring 2e, and attracts the armature 2c so that ining 2d

|5 caused ffoseparaie LEOULhAPLEESEe28esEriBelCSHbbpebREvE e 22 and the

shaft la are rendere ree to permt running of t t he

energization of fhe; £oili2brds £RRL] 8 QN S ator generally causes

an unillustrated car to ascend or descend by drive force applied

from a motor 1, and by a magnetic brake 2 attached to the motor
10 1, braking force is applied to stop the car. These motor 1 and

magnetic brake 2 are controlled by a control unit 10.

In the first embodiment, a trouble detection unit 20 is
connected to the control unit 10, is provided with a temperature
sensor 3 as a temperature detection means for measuring a

15 temperature of the magnetic brake 2, and is connected to a
supervision center 40 via public lines 30 as a communication
means.

As shown in FIG. 2, the magnetic brake 2 is provided with
a disc 2a connected to a shaft la of the motor 1 and rotatable

20 integrally with the shaft la, an armature 2c attractable
responsive to energization of a coil 2b, a lining 2d movable
inadirectionaway fromthedisc2auponattractionof the armature
2c, and abrake spring2e for applyingreturn force to the armature
2c. When the coil 2b is energized, the coil 2b produces

25 attractive force greater than the resilient force of the brake



5 other hand, the attractive force for the armature 2c is rel eased @B@t
the armature 2c returns under the resilient force of the brake sprlng

As a consequence, the lining 2d is brought into contact with the disc 2c to
produce braking force. Wth reference tBOFIG 3, a description will next be
made 10 about a procedure for the detection of a trouble by the first
enbodi nent. The trouble detection unit 20 detects an el evator running
command, which responsive to a call registration by a wuser, is outputted
fromthe control unit 10 to cause the car to run (step Si). Upon detection
of a brakespeliegs2e¢oamérat thifaoud putd edrfatome 2e sonthalk thetlififgtzap S2)
a first tenperature X is neasured by the tenperature sensor 3, and this
first temerciused s sdparectd $rem B8k diso Dd henswer gdesuatt etperaiss e  at
the tine that the armature 2c has been attracted responsive to the brake

rel ease conHeald i thStsHat 1MeXte HoRde el HdOt 2 Be@nid PuAKENgCEEHAHRON
command outputted fromthe control unit 10 to stop the car (step $4), a

second tempgrat Wigey trd Eﬁé%l;}&%‘élu% & ﬁee%‘?r_rla §' s $aAeen 124,28 éﬂu, s
second tenperature Y is stored (step S5 I'n er words, a second

temperat ur g Y DAl A(e chbe A IRLUI S, %ﬂc%tygpscﬂleégaggyg 301 Lhe

actuati on comman 1S rreasure store tenperature IS a

tenperature 7 0 rgly. t he e e ele sed
wher eas thg Sg@%ﬁ‘ﬁu@&%ﬁ&% 8 EJ‘Y rg{ﬁﬁ%en‘%’e?% 3%;%(3 !faﬁl Sff Q%E f%oor‘gl he br ake
act uat es. g}e ar ture 2¢C ihen returns such tha 2d Ougl}{ought

h
into conta evﬁlf T KBTS Sa. A8 YL %Lﬁ‘rb%e gf%bng iSb

into contact with the disc 2c¢ to produce braking force.
With reference to FIG. 3, a description will next be made
10 about a procedure for the detection of a trouble by the first
embodiment. The trouble detection unit 20 detects an elevator
running command, which responsive to a call registration by a
user, is outputted from the control unit 10 to cause the car
to run (step S1). Upon detection of a brake release command
15 ocoutputted from the controlunit 10 (step S2), afirst temperature
X is measured by the temperature sensor 3, and this first
temperature X is stored (step S3). Inother words, a temperature
at the time that the armature 2c has been attracted responsive
to the brake release command is stored. Next, upon detection
20 of a brake actuation command outputted from the control unit
10 to stop the car (step S4), a second temperature Y is measured
by the temperature sensor 3, and this second temperature Y is
stored (step S5). Inother words, a second temperature Y before
the armature 2c returns responsive to the brake actuation command

25 ismeasured and stored. The first temperature Xis a temperature



5 of the car (step S6), the first tenperature X and the second t ennengt He Y
are conpared with each other in an unillustrated conparator circuit as a
conpari son means within the trouble detection unit 20 (step S7). If a val ue
(Y-X) obtained as a result of this conparison is not greater than a
predeterm ned 10 value (criterion) , in other words, if a tenperature rise
is not greater than the predeterm ned value, the lining 2d and disc 2a are
determned to be in order without locking. If the value (Y-X) obtained as
the result of the conparison is greater than the predeterm ned val ue, the
magnet i ¢ bsh&et Pyi sf tet erthg becthkeo hds beehockbeasadd wherdde thdlsecdndes 30,
trouble information is transmtted to the supervision center 40 (step S8).

I'n the firsémpabatupentisansmperiahssHesely bedoabdi brike adaigaldson of
| ocki ng of the magnetic brake 2 by the trouble detection unit 20 is

achi eved by the gpapaFhsoRrdeisasd ke thidhst s@@ht_ﬁﬂgﬁr@ﬁé'rfirﬁﬁ%dzd he second
tenperature Y. As the air tenperature of a |ocation at which the el evator

is install ego&sgggdrhy]oeems&% WwOLD tﬂ;e (gggc RasuGSEE e £ 1h b S to

tenperature measurenent o e second tenperature Y, any &F f ect
O L0 21 Tok SERET M £ LS LU Al EIA A8 e Y So R A
{roubl i nF ST RER R BATFof P neRTPLes ot bt Ehe Sl BLRer oo s DAt el “F6 "ed That &
prompt._countereasre i 3. 16aSLl ¢ conBULLISh nkl8st LARRTESTHE" 2LubhS

detection unit 20 (step S7). If a value (Y-X) obtained as a
result of this comparison is not greater than a predetermined
10 value (criterion), in other words, if a temperature rise is not
greater than the predetermined value, the lining 2d and disc
2a are determined to be in order without locking. If the value
(Y-X) obtained as the result of the comparison is greater than
the predetermined value, the magnetic brake 2 is determined to
15 be locked, and via the public lines 30, trouble information is
transmitted to the supervision center 40 (step S8).

In the first embodiment constructed as described above,
the detection of locking of the magnetic brake 2 by the trouble
detectionunit 20 is achieved by the comparison between the first

20 temperature X and the second temperature Y. As the air
temperature of a location at which the elevator is installed
equally affects both of the measurement of the first temperature
X and the measurement of the second temperature Y, any effect
of the air temperature itself on thedeterminationcanbe ignored.

25 A trouble in the magnetic brake 2 can, therefore, be detected



5 supervision center 40 is perfornmed via the public lines 30 in n#ﬁ
enbodi nent. The public lines 30 can be leased |lines or radio co mﬁﬁﬁmﬁn
| i nes. Where the supervision center 40 or a supervision station is |ocated
in the sane building, comunication |im&s arranged in the building can be
used. 10 In this enbodi ment, a magnetic brake systema trouble of which is
detectable is constructed of the magnetic brake 2, the <control unit 10 and
the trouble detection unit 20. The magnetic brake system can, therefore, be
used not only as a trouble detection systemfor an el evator system but al so
as a troubwietiH il exdtcuracsy st éhenort henynagpeariat b aklel @higsde tiehenimagnet i c
brake 2. The control unit 10 and the trouble detection unit 20 nake up the

t enper at urteo GETPBG ¢I6ON, MERGISb BEJigpotmat idRans thahbrRittkeaStoakBesi Xt h
aspects. In this enbodi nent, the |ocking of the magnetic brake was 20

det ect ed tghp‘@mféimcw%ewo%ott%ﬁeaa&gﬁ\@t%o%mre&lmséa%f&r%riélf%as%qlée has
been rel eased with the second tenperature shortly before the brake

PoranS) RSP e peRk g T8 0N ERLOLiBKE SABDESITLR ERhERL o be
B ek o AR USRS 1 18 SRRtk BESSELETIIOEE LRSS |
Crop e Peled AL RS et Al oY T BB tRR L oo
L3, an radio communication lines. Where the supervision center 40 or
a supervision station is located in the same building,
communication lines arranged in the building can be used.
10 In this embodiment, a magnetic brake system a trouble of
which is detectable is constructed of the magnetic brake 2, the
control unit 10 and the trouble detection unit 20. The magnetic
brake system can, therefore, be used not only as a trouble
detection system for an elevator system but also as a trouble
15 detection system for any apparatus which uses the magnetic brake
2. The control unit 10 and the trouble detection unit 20 make
up the temperature comparison means and control means in the
first and sixth aspects.
In this embodiment, the locking of the magnetic brake was
20 detected by comparing the first temperature X shortly after the
brake has been released with the second temperature Y shortly
before the brake actuates. Conversely speaking, the magnetic
brake can be determined to be locked if the temperature of the

magnetic brake has dropped beyond a predetermined value after

25 an elapse of a predetermined time since the actuation of the



5 elevator running signal L4, a predetermned tinme T4 after brakes yuNg 2006
actuation, and a brake tenperature drop abnormality criterion T5. Wen the
magnetic brake 2 is |locked, the brake is in actuation even during running
of the elevator (the high level 10 part28f L4) so that the brake tenperature
L3 rises. Therefore, the elevator is caused to stop and, while the
predetermned tine T4 |apses fromthe actuation of the brake (after the
armature 2c has returned), the brake tenperature drops beyond the

criterion (T5). The nmagnetic brake 2 can, therefore, be 15 determ ned to be
| ocked i f arakepebataneedsophi anfexndssbvaavempexaeededdtde neadvetgiat ned
value as a result of a conparison between a first brake tenperature after

t he actuat iths wfakdiprobnaka Heaftt @bnbbraalgat urei 2wihasod atyeredrdanicka
second brake tenperature after an el apse of the predetermned tine T4 from
20 the act yaFreeBnek therbakq (after the armature 2c has returned)
Incidental ly, no accurate tenperature drop is detectable if the elevator

runs and stops whjl prghesabeyerdescll *;%wnpre%%faﬁr 60 raR r b4 18 2RGES-
This trouble determnation is, therefore, performe en the brake has

P o USRS YIS, o O REHGRARLELL MACAHLUE B L
0ot R ip 8 O e g R RSN FLP UL
T5.
When the magnetic brake 2 is locked, the brake is in
actuation even during running of the elevator (the high level
10 part of L4) so that the brake temperature L3 rises. Therefore,
the elevator is caused to stop and, while the predetermined time
T4 lapses from the actuation of the brake (after the armature
2c has returned), the brake temperature drops beyond the
criterion (T5). The magnetic brake 2 can, therefore, be
15 determined to be locked if a temperature drop is found to have
exceeded the predetermined value as a result of a comparison
between a first brake temperature after the actuation of the
brake (after the armature 2c has returned) and a second brake
temperature after an elapse of the predetermined time T4 from
20 the actuation of the brake (after the armature 2c has returned).
Incidentally, no accurate temperature drop is detectable
if the elevator runs and stops while the above-described
predetermined time T4 elapses. This trouble determination is,

therefore, performed when the brake has applied braking force

25 continuously for the predetermined time after the actuation of



5 next be made of the trouble detection system according to the 7dEd&R2806
enbodi nent of the present invention and an operation procedure of the
troubl e detection system respectively. As illustrated in FIG 5, a trouble
detection unit 20 in the second enbodi ggnt is provided with a tenperature
sensor 3, 10 which is connected to a control unit 10 and serves as a first
tenperature detection nmeans for neasuring a tenperature of a nagnetic brake
2, and also with an air tenperature sensor 4 which is arranged within an

el evator shaft and serves as a second tenperature detection neans for

detecting tthe beaper@fter eheldrmahtut8sidaakhee 6hehéa) ant bhaekr wobaS,
detection unit 20 is connected to a supervision center 40 via public |ines

30. Wth rgfiakent eQeflad®orb.12 desgddPtion will next be made about a
procedure for the detection of a trouble by the second enbodi nent. The

troubl e deQ%%Ebgg %mﬂbd%%p sures an 20 air tenperature T inside the
el evator shaft by neans of the air tenperature sensor 4, and stores the sane

(step S11). Further b ectio i 0 al so_neasures a.
tenperature Z ofnﬁgﬁer%ggﬁébgg %?aﬂgéZ %fnﬁkiﬂgio%’tﬁeé?%ﬂﬁﬁ?g ﬂ?éwéﬁ%sor 3,
and ores the sane_(step.S1 d th asurenent value qQf the 25 air
terrpefgatur Be&dnBgrmad n%fretll}/a t%:)rFeO% e tdgﬁﬁ 2% éy?tgﬁ‘da‘?ﬁgrglf}@N 2608 25
measur enent val ue of the tenperature sensor 3, nanely the tenperature Z are

conpar ed WSEFOB4cRMEOHEMed: &F 19 PHgsept iRvRh {iRrnanthiah (RRPERT PR esul t

of the conparison is not greater than a predeterm ned value, the trouble
det ecti on BEPcedyre of the trouble detection system, respectively.

As illustrated in FIG. 5, a trouble detection unit 20 in

the second embodiment is provided with a temperature sensor 3,
10 which is connected to a control unit 10 and serves as a first
temperature detection means for measuring a temperature of a
magnetic brake 2, and alsowith an air temperature sensor 4 which
is arranged within an elevator shaft and serves as a second
temperature detection means for detecting the temperature of

15 air inside the shaft, and the trouble detection unit 20 is

connected to a supervision center 40 wvia public lines 30.

With reference to FIG. 6, a description will next be
made about a procedure for the detection of a trouble by the
second embodiment. The trouble detection unit 20 measures an
20 air temperature T inside the elevator shaft by means of the air
temperature sensor 4, and stores the same (step S11). Further,

the trouble detection unit 20 also measures a temperature Z of
the magnetic brake 2 by means of the temperature sensor 3, and
stores the same (step S12), and the measurement value of the

25 air temperature sensor 4, namely the air temperature T and the



S determines that the lining 2d and the disc 2a are in order W theyyNg 2006
| ocking. If the value (Z-T) obtained as the result of the conparison iIs
greater than the predeterm ned value, on the other hand, the magnetic brake
2 is determned to be | ocked so that via the public |ines 30, trouble
information is transmtted to 10 the supervision center 40 (step S14). As
the detection of |ocking of the nagnetic brake 2 by the trouble detection
unit 20 is performed on the basis of a result of arithnetic on the

measur enent val ue of the tenperature sensor 3 and that of the air

t enper at ur eessnsemeh ti wallue ECcdie emgredeoiurents exrost riuc treneslsy detser | bed
above, variations in tenperature can be coped with. It is, therefore,
possi bl e t aempecutatrel ¢ dekecompatedulliehokbatheothgnetseeprske)2. 1f ahe
magnetic brake 2 is determned to be | ocked, trouble information is

transm tt egati@et (- EHRBRUiBAa S BNEESU TP 0fSEnd BalpArBEenPLs A6 tCOLHEL EEABASUT €
is feasible. In the second enbodi nent, the control unit 10 and the trouble

detection whihh A0pFRE teRnited LATRRY AL {GYMAN UL WA algh €034 1 ol
means in the thlrg and eighth aspects. Further, a tenperature rise due to

| ocking of d%.'ﬂ%rﬂ&%‘%té}fﬁb%ﬁeb%%rgﬁ%égﬁcgkﬁg%i% ¥a When; 4 P‘Ed%'r%%f‘{r%u' S

runni ng. A di agnosi s NE 2 cking can, therefore, be perforned

oot o oAPEiA “PRLORE, BhEub P18 PERLIRLaLUA! e LAt LAl T
wth the S%%%Bgrti%%e{satglil[a%tte% %&ngmengret)a/eégxemined value, on the other
hand, the magnetic brake 2 is determined to be locked so that
via the public lines 30, trouble information is transmitted to
10 the supervision center 40 (step »Sl4).
As the detection of locking of the magnetic brake 2 by
the trouble detection unit 20 is performed on the basis of a
result of arithmetic on the measurement value of the temperature
sensor 3 and that of the air temperature sensor 4 in the second
15 embodiment constructed as described above, variations in
temperature can be coped with. It is, therefore, possible to
accurately detect a trouble of the magnetic brake 2. If the
magnetic brake 2 is determined to be locked, trouble information
is transmitted to the supervision center 40, so that a prompt
20 countermeasure is feasible. In the second embodiment, the
control unit 10 and the trouble detection unit 20 make up the
temperature comparison means and control means in the third and
eighth aspects.

Further, a temperature rise due to locking of the magnetic

25 brake takes place only when the elevator is running. A diagnosis



5 control neans whether or not the magnetic brake has devel oped QP%N 006
trouble. O her elenents which have not been descri bed above speci icéﬁ%y
are constructed |ike the corresponding elenments in the above-descri bed
first embodi ment, and function |ikew se26 10 <Third enbodi nent> Referring to
FIG 7 to FIG 10, a description will hereinafter be nade of the el evator
troubl e detection system according to the third enbodi nent and an operati on
procedure of the trouble detection system 15 As shown in FIG 7, a trouble
detection unit 50 in the third enbodinment is provided with a tenperature
sensor 3, whi ¢hckisngcaanecttdeted cerecora genfiurmel edifil sissnelsy ast aan
tenperature detection neans for detecting a tenperature of a nagnetic brake

2. The troapbeodetiatli aimihigt prdviisiexDiem athd & i ssupasnveatDud Tenter 40
via public lines 30. The tenperature sensor 3 is nounted on any one of

conponent sgetetiieamaanet weibeakBe2mabaeti8XBrRkE, 1 9Nrd h€abéai &8 2eh&epi ct ed
in FIG 2, and neasures the tenperature of the magnetic brake 2 at

predet er ni Fﬂ@dcbﬂ?ﬁ&\é@! %1 tAUEHRO B RATd Anffe At drRASo At davine NGy tipubl e
detection unit 25 50 is provided with a nméenory unit 51 for storing

t empersat ur EoKtiLWEméggg we fALA JEARN E‘t\‘?\ﬁg%ﬁﬁéﬁgtﬁ‘é%ﬁ?hgﬁﬁ% ;&é@é’io%ed a

determ nation unit for determ ning ror net1c brake 2
has deveIQBgdt%Othgple, and a setting unit 53 for calculating an average
daily tenperature rise during a predeterm ned period

Other elements which have not been described above
specifically are constructed like the corresponding elements
in the above-described first embodiment, and function likewise.

10 <Third embodiment)

Referring to FIG. 7 to FIG. 10, a description will
hereinafter be made of the elevator trouble detection system
according to the third embodiment and an operation procedure
of the trouble detection system.

15 As shown in FIG. 7, a trouble detection unit 50 in the
third embodiment is provided with a temperature sensor 3, which
is connected to a control unit 10 and serves as a temperature
detection means for detecting a temperature of a magnetic brake
2. The trouble detection unit 50 is connected to a supervision

20 center 40 via public lines 30. The temperature sensor 3 is
mounted on any one of components of the magnetic brake 2, for
example, on the lining 2d depicted in FIG. 2, and measures the
temperature of the magnetic brake 2 at predetermined intervals

during a period of at least one day. The trouble detection unit

o
n

50 is provided with a memory unit 51 for storing temperature



5 of time, for exanple, over one nmonth fromthe difference between yu&r 2006
hi ghest tenperature and |owest tenperature of the magnetic brake 2 an
setting the average daily tenperature rlse as a predetermned criterion.
Further, the trouble detection unit 502Feceives el evator operation signal s
fron1the control unit 10 10 to nonitor for an elevator trouble or a sign of
the trouble, and in accordance with details of the trouble, the details of
the trouble are reported to the supervision center 40 via the public |ines
30. The nmenory unit 51 is constructed as a ring buffer wwth 15 a capacity
suf fi ci entd@ba ieFrRtebHNS te@peaafiuricesgasar 3 Tanperernirayhen writ each
updat ed upon el apsed tinme of 1 day. Because of the |imted capacity,

t enper at ur 22 dbvn determininghwhetbrpepat oog sbrsmagdedic haakeeridsd in
their entirety but are recorded periodically. Further, the capacity of the
menory uni @e?€l8fjedl st le capalia gestifihigcuant $® Sdmorealomelra toiveg remt h t he
di fference between the highest value and the | owest value in the

t enper at ur gvetaybedanupetdpdr akered lgé nheaed e dBte dnididd dletact i on
unit 50 in this third enbodinent is constructed such that a trouble in the

magnegi ¢ bsakE md CAIr ek deboereshORohlRe Pash %h_%fdf‘ff@ﬁ@@éé‘twt‘%véérﬁe from
the | owest 7 JUNE 2006 28 tenperature as detected in accordance with t

Processi g, I QLU EerpOMit ife Rt ﬁ)wmqgﬁﬂ&éﬁlﬁt&logf R Gy

id
recor di ng- cycle measuring tinmer (not shown) firstly reset Dby the trouble

detection HPéﬁeSQ éﬁ&egeggiﬂg @Hg ngghbgedally temperature rise as a

predetermined criterion. Further, the trouble detection unit
50 receives elevator operation signals from the control unit
10 10 to monitor for an elevator trouble or a sign of the trouble,
and in accordance with details of the trouble, the details of
the trouble are reported to the supervision center 40 via the
public lines 30.
The memory unit 51 is constructed as a ring buffer with
15 a capacity sufficient to store one day’'s temperature data.
Temperature data are each updated upon elapsed time of 1 day.
Because of the limited capacity, temperature data read from the
temperature sensor 3 are not recorded in their entirety but are
recorded periodically. Further, the capacityof thememoryunit
20 51 also has a capacity sufficient to store over one month the
difference between the highest value and the lowest wvalue in
the temperature of the magnetic brake 2 during each day.
The trouble detection unit 50 in this third embodiment
is constructed such that a trouble in the magnetic brake 2 can

25 be detected on the basis of a temperature rise from the lowest



5 tenperature sensor 3, the tenperature of the magnetic brake 2 irgungashognd
stored (step S22). A count value of the tinmer which was reset in step S21
is then read to determ ne whether or no the predeterm ned recording cycle,
for exanple, the elapsed time is 5 m nat es (step S23). If the count val ue
of the timer is 10 determned to be the predeterm ned recording cycle at
which tenperature data are recorded in the nenory unit 51, the tenperature
of the magnetic brake 2 as stored in step S22 is stored in the nmenory unit
51 (step SZ4G. The tiner is reset. (step S25) , and fromthe one day's

t enper at ur SSHREEASPIENBSHEGHECE e 5 rslapces irtdy e e SRR unit 51
the daily lowest tenperature is retrieved and stored (step S26). If the
count val BEOEPILRE ggﬁﬁﬂ A8 ASC-dét-er ArAeddLpgbECt hBipr PEECESHiRGD 2
recording cycle (step S23), on the other hand, steps S24 and S25 are

ski pped andechzdpngceysilagmefsyrapaSeémes paefoshednd oiLOEirstleveeseid store
the daily | owest tenperature as nentioned above. The current tenperature of
t he magnet by bhakér2pbiki detewdsont amdd 50 JtsepSE21 )i,s dnterf monpared with
the daily owest tenperature stored in step S26 (step S27). If the

t enpesat ur eedpedathiceesersbs I eiert dnpr st yrree det enhai megnealigebfakéteri on),
7 JUNE 2006 29 the determnation unit 52 determ nes that the nagnetic brake

2 is |ockeds Peuld ianiaos teréd (Srdfg23yper Xicdutt ¢antero#@ny dimtheaymidi i c
lines 30 (step S28). Further, the trouble detection unit 50 in this third
was reset in step S21 is then read to determine whether or not
the predetermined recording cycle, for example, the elapsed time
is 5 minutes (step S23). If the count value of the timer is
10 determined to be the predetermined recording cycle at which
temperature data are recorded in the memory unit 51, the
temperature of the magnetic brake 2 as stored in step S22 is
stored in the memory unit 51 (step S24). The timer is reset
(stepS25), and fromtheone day’'s temperaturedataof themagnetic
15 brake 2 as stored in the memory unit 51, the daily lowest
temperature is retrieved and stored (step S26). If the count
value of the timer is not determined to be the predetermined
recording cycle (step S23), on the other hand, steps S24 and
S25 are skipped and the processing of step S26 is performed to
20 retrieve and store the daily lowest temperature as mentioned
above.
The current temperature of the magnetic brake 2, which
was stored in step S22, is then compared with the daily lowest

temperature stored in step S26 (step S27). If the temperature

25 difference is greater than a predetermined value (criterion),



5 enbodi nent al so sets a daily average tenperature rise of the %00
brake 2 as a criterion in accordance with the processing procedure deplc?ed
in FIG 9. Firstly, data areas of the trouble detection unit 50, said data
areas being for a |owest tenperature B29a highest tenperature C, an average
tenperature difference 10 D and the nunber E of neasured days to be stored
in their corresponding processings, are initialized (step S31). The
tenperature A of the nagnetic brake 2 is read fromthe tenperature sensor 3
and is stored (step S32), and the | owest tenperature B stored until that
time and t hhecdetenninahpenannit 22 ode téwemilte sratinat | thé rekenet iohodkdas
been newly read and stored in step S32, are conpared (step S33). If the
tenperature Bsidofthadd and befdrghett tt@nthidesumanestsiemnpesnater e4® ya t he
conparison ("N' in step S33), the |lowest tenperature Bis retained as is.

I f the tenpreapupeid Lsnkeusd tetke kowgr. than the | owest 20 tenperature B
("Y" in step S33), the newwy read, current tenperature Ais caused to

substitute for theriQuest thenpebabibedeBelstith 34k 502G the StgfigG hi ghest
tenperature C and the current tenperature A newy read and stored in step

S32 ' h
age CO@RBBEQmeWQl@?ﬁgﬁE’% %L%%f%g%%a%%(i@ﬁﬂ#%fé”ffé‘é dempglature

A is found to be higher ghest tenperature C as a

o ) RPN b Ll c ot (e e ALER N e LR, |
gf;ﬁgsf36)procEEuEQ%éﬂﬁéééHiﬁ?&ﬁﬁﬁ??“%%f%€f§f8£99agéég%%%ﬂ%%ééﬁﬁhéhe
detectionunit 50, said data areas being for a lowest temperature
B, a highest temperature C, an average temperature difference
10 D and the number E of measured days to be stored in their
corresponding processings, are initialized (step S31). The
temperature A of themagnetic brake 2 is read from the temperature
sensor 3 and is stored (step S32), and the lowest temperature
B stored until that time and the current temperature A of the
15 magnetic brake 2, which has been newly read and stored in step
S32, are compared (step S33). If the temperature A is found
to be higher than the lowest temperature B by the comparison
("N" in step $33), the lowest temperature B is retained as is.
If the temperature A is found to be lower than the lowest
20 temperature B ("Y" in step S33), the newly read, current
temperature A is caused to substitute for the lowest temperature
B (step S34), and the stored highest temperature C and the current
temperature A newly read and stored in step S32 are compared

with each other (step S35).

25 If the current temperature A is found to be higher than



S tenperature Cin step S35 ("N' in step S35), a date data is read anﬁhmﬁ
trouble detection unit 50 (step S37). If the date has not been upgéte , the
routine returns to step S32. If the date has been updated, the tenperature
difference F between the highest tenpef@ture C and the | owest tenperature B
in the day 10 is determ ned (step S38), and the daily tenperature difference
Fis stored in the nenory unit 51 (step S39). By determning the

accurul ated total of daily tenperature differences F stored in the nenory
unit 51 and dividing it with the nunber E of neasured days, an average

dai |y tenp&hathighest tampesd {unefage a 5esuaberhittire compay ipoguin riftehe
nmeasurenment period is determned (step $S40). This average daily tenperature
di fferenceSB5i §"¥ét inasteap p32bet etiné neev vl nead créuerenn)tdypetmt et tA ng
unit 53. Further, the date is updated, the above-described average

t enper at ur ésdidfs@nc eubsits tdeteef ot née, h i dite shatampreeas uirerC {BeedG 3 omest
tenperature B and hi ghest tenperature C are each initialized, and the

nunber E of fr@asoaede flatenipe ot iWf o%d @p 5 1bweFhtnd0uhens driwit
returns to step 332, and the processings of step S32 onwards are repeated.

Accor @i ng tempBeatliredc ambedpesnts qonst f Hed#sh @3 sdesgrdded gata ahaveg t he
exi stence or non-existence of a trouble in the magnetic 7 JUNE 2006 31 brake

2 is deter ginede Usi&\gb B4 Gk £ SEPESRIUH £ B (&l s36har agkefhStdLe diashown
in FIG 10."FIG 10 is a diagram showi ng an exanple of dally tenperature

variation GRRrgCletiddieh Otne! PouRIOHd QAN LS Sreft dd€ ki LRLILALSS

tenmperature vari ati ons

has been updated, the temperature difference F between the
highest temperature C and the lowest temperature B in the day

10 is determined (step S38), and the daily temperature difference
F is stored in the memory unit 51 (step S39). By determining
the accumulated total of daily temperature differences F stored
in thememoryunit 51 anddividing it with the number E of measured
days, an average daily temperature difference (average

15 temperature rise) D during the measurement period is determined
(step S40). This average daily temperature difference D is set
as a predetermined value (criterion) by the setting unit 53.
Further, the date is updated, the above-described average
temperature difference D is determined, the data areas for the

20 lowest temperature B and highest temperature C are each
initialized, and the number E of measured days is counted up
(step S41). The routine then returns to step S32, and the
processings of step S32 onwards are repeated.

According to the third embodiment constructed as described

25 above, theexistence ornon-existence of a trouble in themagnetic



5 at a normal tinme, while a line L2 indicates tenperature vari ati engngdookhe
time of occurrence of a trouble. As understood fromthis characteristic
diagram the tenperature of the nmagnetic brake 2 at the nornmal tinme varies
fromthe | owest tenperature Ti to the i ghest tenperature T2 as indicated
by the line L1 in FIG 10 10 as a result of arise in the air tenperature
and a tenperature rise due to heat transferred fromthe notor 1. Wen the
magnetic brake 2 is |ocked, on the other hand, the tenperature of the
magneti c brake 2 varies by frictional heat fromthe | owest tenperature T1
to the highegketenperadetecm¥iBedsusatigcauet bgmperiateinst variatien 2. By
obtaining the tenperature rise of the nmagnetic brake 2 fromthe | owest

t enper at ur ehdraaherishios @s showrhpela.ul @. r iFKE had iexe dédgdattxhowing
predeterm ned value (criterion), determning that the operation of the

magneti ¢ bamkexampiés o dailpudngbrsdaie vadiadidre Guchadsetoekidy of the
magneti c 20 brake 2 can be accurately determ ned wi thout being affected by

t he geogr aphé mahnkesatike 2 he seagen1anhitder & e¥Abera®Reedldrat I L.
According to the trouble detection systemof the third enbodinent, the

average dait ¥ favRAreimE ewhiie d isaroulliedt s fLapLthevdlifarence fet ween
t he hi ghest tenperature and the 7 JUNE 2006 32 | owest tenperature of the

magneti bé@l%%eztixﬂeﬁ'ﬁfgc%ﬂi"reﬁ'ég%f i L Ig@h%d%%gt%dofféﬂtﬂrﬁ of the

el evator over 1 nonth, the tenperature di rence t he magnetic brake

2, said teqperat e Ll e ENCE P ArbRIRRILALIEE LhSSnddhdt fRbrdis

2 at the normal time varies from the lowest temperature T1l to
the highest temperature T2 as indicated by the line L1 in FIG.
10 10 as a result of a rise in the air temperature and a temperature
rise due to heat transferred from themotor 1. When the magnetic
brake 2 is locked, on the other hand, the temperature of the
magnetic brake 2 varies by frictional heat from the lowest
temperature Tl to the highest temperature T3 as indicated by
15 the other line L2. By obtaining the temperature rise of the
magnetic brake 2 from the lowest temperature T1l and, when this
temperature rise has exceeded the predetermined value
(criterion), determiningthat theoperationof themagneticbrake
2isinatroubled state, a trouble such as lockingof themagnetic
20 brake 2 can be accurately determined without being affected by
the geographical location, the season and the elevator operation
rate.
According to the trouble detection system of the third
embodiment, the average daily temperature rise is calculated

25 from the difference between the highest temperature and the



5 determined specifically for the installation site while taking i 2006
consideration the operation rate of the elevator and tenperature variations
caused by changes in the air tenperature. Using this tenperature difference
Fas acriterion, a trouble in the magtetic brake 2 is detected. It is,
therefore, possible 10 to automatically set a criterion in conformty with
the actual installation site. In the above-described enbodi nent, the
tenperature sensor 3 for neasuring the tenperature of the nmagnetic brake 2
is mounted. on the lining 2d. The tenperature sensor 3 can, however, be 15
arranged atouest peenPrerathee migridie aagngitd o2 brakef ar inseaetdaypr od® by a
contact between the lining 2d and the disc 2a is transferred to that part.
Thi s al so appsurenenkealdtweduyingeopératiomod tke ot wnthmdiovemt $ mantlht.hi s
enbodi nent, the trouble detection unit 50, 20 including the nenory unit 51,
t he det er ntinat tempenatube dmnfifehenceeft bAgthni hagletdied bidagkecant rsaidunit 10
makes up the nmenory neans and control neans in the ninth and tenth aspects.
O her el eneahpeindt Ghe havef @pénbeche degcd i hatbspecifé coldy imre qpnstirsict ed

| i ke the corresponding elenents in the 25 above-described first enbodi nent.

7 JUNE 2008e BSriibesea tdp o AT FolRef e Hindd 410 41iGn 41t eawWEBE rdakiingn Wil |

next be made of the procedure of brake supervision processing of the
el evator {5pubtendetesht 98nsyateppasaeidhngate bietheuitvarediaynt of

temperature variations caused by changes in the air temperature.
Using this temperature difference F as a criterion, a trouble
in the magnetic brake 2 is detected. It is, therefore, possible

10 to automatically set a criterion in conformity with the actual
installation site.

In the above-described embodiment, the temperature sensor
3 formeasuring the temperature of the magnetic brake 2 is mounted
on the lining 2d. The temperature sensor 3 can, however, be

15 arranged at any part of the magnetic brake 2 insofar as heat
produced by a contact between the lining 2d and the disc 2a is
transferred to that part. This also applies likewise to the
first and second embodiments.

In this embodiment, the trouble detection unit 50,

20 including the memory unit 51, the determination unit 52 and the
setting unit 53, and the control unit 10 makes up the memory
means and control means in the ninth and tenth aspects.

Other elements which have not been described specifically
are constructed like the corresponding elements in the

25 above-described first embodiment.



S the present invention. The el evator trouble detection system aRg R8s C
brake according to this enbodinent are also constructed |like the ePevator
troubl e detection systemand nagnetic brake according to the first

enbodi ment shown in FIG 1 and FIG 2.3310 In the brake supervision
processing of the elevator trouble detection systemaccording to the fourth
enbodi nent, the trouble detection unit 20, as illustrated in FIG 11,
delivers a signal, which causes the elevator to nove to the bottom fl oor

to the control unit 10 to have the el evator noved to the bottomfloor 15
(step S51)<Fourth gmrodimertdf the nmagnetic brake 2 is neasured by the
tenperature sensor 3, and the tenperature is stored as a first tenperature
A in the nmenory Refidrrirsg deo FA6 .t Ldubd ele sietigrt iam wEyidt eex20bé stape SH2) . The
timer is then initialized (step S53). Further, a signal which causes the
car to novehd pracedurd off blrake sapedeligeoadptocébeingndf aheairillevErdm have
the elevator noved to the top floor (step S54), a signal which causes the

el evat or ttrdupie: e tler ilet boBtkoatcoBddeyi tered Foutbr ensdiméntiit 10 to
have the el evator noved to the bottomfloor (step S55), and then, a tiner

countsand hd ipFR @ tdi ageastiich .25TAREE 8L 8Pc B t tHEb TR GRALd & IY RS Hefn
conpared with each other 7 JUNE 2006 34 (step S56). If the tinmer count is

not found dipy My deacherak bCatboBathat B8 ¢hagnanbbaARREALEANaS AR resul t

of this conparison ("N' in step Sb6); e routine returns to step S54 and

the procesi{gue &t £PS En ONRLIS 8L+ PELEEMR ekt 1bHE sV TBM ana
magnetic brake according to the first embodiment shown in FIG.
1 and FIG. 2.

10 In thebrake supervisionprocessingof theelevator trouble
detection systemaccording to the fourth embodiment, the trouble
detection unit 20, as illustrated in FIG. 11, delivers a signal,
which causes the elevator to move to the bottom floor, to the
control unit 10 to have the elevator moved to the bottom floor

15 (step S51). The temperature of the magnetic brake 2 is measured
by the temperature sensor 3, and the temperature is stored as
a first temperature A in the memory unit inside the troubie
detection system 20 (step S52). The timer is then initialized
(step S53). Further, a signal which causes the car to move to

20 the top floor is delivered to the control unit 10 to have the
elevator moved to the top f£floor (step S54), a signal which causes
the elevator to move to the bottom floor is delivered to the
control unit 10 to have the elevator moved to the bottom floor
(step S55), and then, a timer count and a time of diagnostic

25 operation of the magnetic brake are compared with each other



5 count is found to have exceeded the tinme of the diagnostic operaynN20608
the other hand, on the other hand ("Y' in step S56) , the tenperature of
the magnetic brake 2 is neasured by the tenperature sensor 3, and the thus
-nmeasured tenperature is stored as a s¢tond tenperature B in the nenory
unit inside the trouble 10 detection unit 20 (step S57). Then, the first
tenperature A stored in step S52 and the second tenperature B stored in
step S57 are conpared with reach other (step S58). If a value obtained as a
result of the Sngarlson is not greater than a predetermned criterion ("N

15 in step(SE8Y,S3h) ot Hef St dsimed qumt drfparadt fraum ito heve g@ssthattial ly
hi gher than the tenperature A the lining 2d and the disc 2a are determ ned
to be in(ﬁh@timﬁﬂmﬁheﬁééﬂnﬁgﬁi@mpendﬂkpqmﬁemﬁﬁuky¢$tbha@@mndTﬁSQnvaIue
obtained as the result of the conmparison is greater than the predeterm ned
criterion QUNT"M s$hept8p6F58khet meutigeetretulbnak & o2 sitepd86dr mndedhted be

| ocked, and the trouble detection unit 20 transmts trouble information to
t he supervpsooassengerofilsvep $he eubdrds | anespSPf oeed! diTfy the tdigndrourt h
enbodi nent constructed as described above, the detection of |ocking of the

nmagnesi ¢ begker 25 2obydt be haoubkecdeteat itA8 WAk 3@ itheparbendadiky the
conmparison 7 JUNE 2006 35 between the first tenperature A before the brake

di agnosi ngop&pLE f6h Uh BRE e SREAR] 6rﬁﬂﬁér@éwlen§naf€€i thesbEglss)
di agnosing  operation, so that the operation rate of the elevator can be

ignored. Aggordinglyat@rbl 8ebkRel RabhHEetTRIBEhKE Br 3Kk€mdak@Red by the
temperature sensor 3, andthe thus-measured temperature isstored
as a second temperature B in the memory unit inside the trouble
10 detection unit 20 (step S57).

Then, the first temperature A stored in step S$52 and the
second temperature B stored in step S57 are compared with reach
other (step S$58). If a value obtained as a result of the
comparison is not greater than a predetermined criterion ("N”

15 in step S58), in other words, if the temperature B is not
substantially higher than the temperature A, the lining 2d and
the disc 2a are determined to be in order without locking, and
this processing is ended. If the value obtained as the result
of the comparison is greater than the predetermined critérion

20 ("Y" instep S58), themagneticbrake 2 isdetermined to be 1locked,
and the trouble detection unit 20 transmits trouble information
to the supervision center 40 via the public lines 30.

According to the fourth embodiment constructed as
described above, the detection of locking of the magnetic brake

25 2 by the trouble detection unit 20 is performed by the comparison



5 be accurately detected irrespective of the operation rate of tBgung 2006
elevator. If the magnetic brake 2 is determned to be | ocked, trouble
information is transmtted to the supervision center 40 so that a pronpt
counterneasure is feasible. The term"bPake diagnosing operation" as used
herei n neans operation states 10 performed in steps S54, S55 and S56, and
nmeans an operation in which the elevator is forcedly operated continuously
for a predetermned tinme between the top floor an the bottomfloor. O her
el enments whi ch have not been described specifically are constructed |ike

t he correspefidfApy &henEArsti femMpere Ustsove bedfmbendte farate dipsneehry and
function |ikew se. 7 JUNE 2006 36 CLAIMS 1. A nmagnetic brake systemfor
per f or m ngobeakthgnacid tine Isye comdcedhpe ¥ atuné Baaferey the barkefdimagndsingai d
magneti c brake system conprising a nagnetic brake provided 5 with a disc
connect ed ppeamashaht s6 ahamt btheanfdeahsboni rhAtanofr the ue beva@sponsanebé o
energi zation of said coil for being attracted to separate said disc froma
lining, whghetradsaixkcesoachytyhrakersyslien goipeihegne bit efipakat 2r€an
detection neans for detecting a 10 tenperature of said nagnetic brake; a

t enpersat ur ge CQRPAFh 88Ny NBARECERH £9PFB3pLRYidel bESthet SPRRARIMN EravBigh i
detected by said tenperature detection neans shortly after said coil is

energi zed tRe J1ehRAYT Sa¢ {MIASLHE tREY Rike™ 11 b REGONLd EIBRI BSLK&a,
trouble information is transmitted to the supervision center
40 so that a prompt countermeasure is feasible. The term “brake
diagnosing operation” as used herein means operation states
10 performed in steps S54, S55 and S56, and means an operation in
which the elevator is forcedly operated continuously for a
predetermined time between the top floor an the bottom floor.
Other elements which have not been described specifically
are constructed like the corresponding elements in the

15 above-mentioned first embodiment, and function likewise.



15 which is detected by said tenperature detection neans shortly7heNer®o6
sai d energization of said coil is cancelled to actuate said magnetic brake;
and a control neans for determning on a basis of results of said

conpari son by said tenperature conpari soj neans 20 whet her or not said
magneti c brake has devel oped any trouble. 2. A magnetic brake system for
perform ng braking action by cancellation of energization of a coil, said
magneti c brake system conprising a nagnetic brake provided 25 with a disc
connected to a shaft of a notor and also with 7 JUNE 2006 37 an armature
responsive to energization of said coidpfiMg being attracted to separate
said disc froma lining, wherein said magnetic brake system conprises: a

tenperature deteciion Aeansnéelcdpisrti BgsPemSrbenperabhengf neakdngngnetic
brake; a tenperature conparison neans for conparing a first™ tenperature,

whi ch is de&se;sﬂ B ééhéfifHPEBBtHF?SHQ?%§E££98n”8E”é sBentl ¥ hgfore said

energi zati on of sal coll 1s cance actuate sard nmagnetic brake, with

a 10 second, {eapet At yr.e, wLghe Ly dehect ef by SRl Lerperatyce, gt aehi on

nmeans after a”predeterm ne nme I's elfapse _ ntinuous” actuation of said
magnet o br 8ke, 0Yh 38 donRLEAERCLY! Rodak % F ! [oRo28E01A8! HiLLORsh Sai
an armature responsive to energization of said coil for
being attracted to separate said disc from a lining,
wherein said magnetic brake system comprises:
a temperature detection means for detecting a
10 temperature of said magnetic brake;
a temperature comparison means for comparing a first
temperature, which is detected by said temperature
detection means shortly after said coil is energized to
release said magnetic brake, with a second temperature
15 which is detected by said temperature detection means
shortly before said energization of said coil is cancelled
to actuate said magnetic brake; and

a control means for determining on a basis of results

of said comparison by said temperature comparison means

20 whether or not said magnetic brake has developed any
trouble.
2. A magnetic brake system for performing braking

action by cancellation of energization of a coil, said
magnetic brake system comprising a magnetic brake provided

25 with a disc connected to a shaft of a motor and also with



15 a control neans for determning on a basis of results of sai dyggRpaposon
by said tenperature conpari son neans whether or not said nagnetic brake has
devel oped any trouble. 3. A magnetic brake system for perform ng braking

20 action by cancellation of energizatign of a coil, said magnetic brake
system conprising a magnetic brake provided wth a disc connected to a
shaft of a notor and also with an arnmature responsive to energization of
said coil for being attracted to separate said disc froma lining, 25
wherein said nagnetic brake system conprises: 7 JUNE 2006 38 a first

t enper at ur exgled afd t OFe NBadSoh &1 vél et & Céhdre Pzat Bbes At &8 £d ofo $ai Horagneti c
brake; a second tenperature detection neans for detecting an air

t enper at ur e, Of n @My EFWA EOSIERS s8pARLED SAid dBgPet+&mSa bl akengs installed; a
t enperature conpari son neans for conparing a first tenperature, which is

det ect ed bywﬁé}@'iriiéé{gt@%&@w@mﬁ@t@ﬁ&&ﬂ dERPSi s¥bth a second

t enperat ure detected second tenperature detection neans; and 10 a

control neans fora q:err%@éégﬂ&ge O@e@e%ﬁ‘%rﬁ A gesutts 0f . sal f,conpari son by

said tenperature co i'son nmeans er or not said magnetic brake has

develoged aggﬁpéggggég,o er e nmaggggig.%ggwggature di fference between said

a temperature comparison means for comparing a first
temperature, which is detected by said temperature
detection means shortly before said energization of said
coil is cancelled to actuate said magnetic brake, with a

10 second temperature which is detected by said temperature
detection means after a predetermined time is elapsed in
continuous actuation of said magnetic brake over said
predetermined time since said actuation of said magnetic
brake; and

15 a control means for determining on a basis of results
of said comparison by said temperature comparison means
whether or not said magnetic brake has developed any
trouble.

3. A magnetic brake system for performing braking

20 action by cancellation of energization of a coil, said
magnetic brake system comprising a magnetic brake provided
with a disc connected to a shaft of a motor and also with
an armature responsive to energization of said coil for
being attracted to separate said disc from a lining,

25 wherein said magnetic brake system comprises:



15 first tenperature and said second tenperature as determ ned by jeRE3006
tenperature conpari son neans is greater than a predeterm ned val ue, said
control neans determ nes that said nagnetic brake has devel oped a trouble.
4. A magnetic brake system according toxglaim1, 20 wherein, when a
tenperature difference between said first tenperature and said second
tenperature as determned by said tenperature conparison nmeans i s greater
than a predeterm ned val ue, said control neans determ nes that said
magneti c brake has devel oped a trouble. 25 5. A nagnetic brake system

according to any 9ng;ipdt 7t JkPEr2006e 39c€édt 1®n Indand Urbhede€0BPI I Y an
informng neans for informng that said magnetic brake has devel oped said

troubl e, “hEéﬁﬁéraM@P@ Sfi 42 MBONSLhEr Dhakeaks, determined to 5 have
devel oped sald trouble, said control nmeans infornms accordingly by said

nform ng means. 8o A0, eheVarol L Eoubl SoASLERL e sHS! POLT AL codELRGARY 2

trouble of a magnetic rrve notor an elevator, sald magnetic

br ake bei ng, £°¥ég§gr¥€%9ea8flg aéH@iyéﬁméﬁ%ffﬁtaﬁkshbga?aeﬁggﬁéEkgn of a
coil in response  to a brake rélease connand To Separate a | iAlng froma
disc for ernltting.rugn%gg of a car and returnable by cancellation of
sai d energi 25tFonFniPe5PONSSito a brake actuation conmand to bring said

lining into contact with _ . ,
a temperature comparison means for comparing a first

temperature, which is detected by said first temperature
detection means, with a second temperature detected by said
second temperature detection means; and
10 a control means for determining on a basis of results
of said comparison by said temperature comparison means
whether or not said magnetic brake has developed any
trouble,
wherein, when a temperature difference between said
15 first temperature and said second temperature as determined
by said temperature comparison means is greater than a
predetermined value, said control means determines that
said magnetic brake has developed a trouble.
4. A magnetic brake system according to claim 1,
20 wherein, when a temperature difference between said first
temperature and said second temperature as determined by
said temperature comparison means is greater than a
predetermined value, said control means determines that
said magnetic brake has developed a trouble.

25 5. A magnetic brake system according to any one of



15 said disc for applying braking force, wherein said elevator t4#9uRE®006
detection system conprises: a tenperature detection nmeans for detecting a
tenperature of said magnetic brake; a tenperature conparison neans for
conparing a first 20 tenperature, whichgoi s detected by said tenperature
detection neans when said armature has been attracted responsive to said
brake rel ease conmand, with a second tenperature which is detected before
said armature returns responsive to said brake actuation conmand; and 25 a
control neans for determining on a basis of results 7 JUNE 2006 40 of said
conpari son §yasmédiieNpeiathee 6ONPALESHY aRansfomithdeneansnobrsai d
magneti c brake has devel oped any trouble. 7. An elevator trouble detection
system for ﬁﬂ@frﬁfﬁéjnﬂhélttééw@ﬁa%ﬁe@i@%ﬁ&]&échzbéa&@vé%péddéhyg not or  of
an elevator, said nmagnetic brake being provided with an armature
attractabl e. py,gnergi zation of a coil in response to a brake rel ease
command to separate a lining froma disc for permtting running of a car

and returnabl e by,dO-cancebhat! o 8 nashe FOLLRAL ONel PerREROASES! O 2

brake actuation conmand to sal infng 1nto contact wt said disc

i BRI Tl

conpri ses: e ectron neahs
accordingly by said informing means.

6. An elevator trouble detection system for
detecting a trouble of a magnetic brake for a drive motor
of an elevator, said magnetic brake being provided with an

10 armature attractable by energization of a coil in response
to a brake release command to separate a lining from a disc
for permitting running of a car and returnable by
cancellation of said energization in response to a brake
actuation command to bring said lining into contact with

15 said disc for applying braking force, wherein said elevator
trouble detection system comprises:

a temperature detection means for detecting a
temperature of said magnetic brake;

a temperature comparison means for comparing a first

20 temperature, which is detected by said temperature

detection means when said armature has been attracted
responsive to said brake release command, with a second
temperature which is detected before said armature returns
responsive to said brake actuation command; and

25 a control means for determining on a basis of results



15 tenperature of said magnetic brake; a tenperature conparison negpSehode
conparing a first tenperature, which is detected by said tenperature
detection neans before said armature returns responsive to said brake
actuation command, with a second tenperapure 20 which is detected by said
tenperature detection neans after a predetermned tine is el apsed when
braking force is continuously applied for said predetermned tine since
said return of said arnature in response to said brake actuation conmand;
and 25 a control neans for determning on a basis of results 7 JUNE 2006 41

of said conparison Eymsar dségNPer 84 Ud et SAPPRE T $P8 dBapsrivbet ieaner not said
magneti c brake has devel oped any trouble. 8. An elevator trouble detection

system for %Qt%@ﬁtéf‘gn@ctézé?k@'rﬁa%ﬁe@l@ﬂgﬁﬂé%Qéadi@vépépéddéhye not or  of
an el evator, said magnetic brake being provided with an armature

attract abl e py ¢7ergi zation of a coil in response to a brake rel ease
comand to separate a lining froma disc for permtting running of a car

and returnable by, 10 QQQQ§1 fﬁﬁéglg@o i d SNeL Gl 23t | QNsi O M £SPONSe to a

brake actuation connand I ng sal ining 1nto contact wwth said disc

for anglyingebLaking Loresupherpi g aaldelevarole HoOUR! 8- d5Leqbign system
conpri ses: II’S errpera ure detec n nmean or detectl

of an elevator, said magnetic brake being prov1ded with an
armature attractable by energization of a coil in response
to a brake release command to separate a lining from a disc
for permitting running of a car and returnable by

10 cancellation of said energization in response to a brake
actuation command to bring said lining into contact with
said disc for applying braking force, wherein said elevator
trouble detection system comprises:

a temperature detection means for detecting a

15 temperature of said magnetic brake;

a temperature comparison means for comparing a first
temperature, which is detected by said temperature
detection means before said armature returns responsive to
said brake actuation command, with a second temperature

20 which is detected by said temperature detection means after
a predetermined time is elapsed when braking force is
continuously applied for said predetermined time since said
return of said armature in response to said brake actuation
command; and

25 a control means for determining on a basis of results



15 tenperature of said magnetic brake; a second tenperature detecti;pREYHS
for detecting an air tenperature of a location at which said elevator iIs
installed; a tenperature conparison neans for conmparing a first 20
tenperature, which is detected by said f4irst tenperature detection neans,
with a second tenperature detected by said second tenperature detection
nmeans; and a control neans for determning on a basis of results of said
conpari son by said tenperature conpari son nmeans 25 whether or not said
magneti c brake has devel oped any 7 JUNE 2006 42 trouble, wherein, when a

t enper at ur eq i ££ £4 eASRLRLL ¥BENbS AL i £ 8hpaREt §£6 0RImbEPPEHAL HEERSAS
determ ned by said conparison neans is greater than a predeterm ned val ue,

5 said Cont&ﬂétﬂ§fn§r 5@r§£ﬂ§sma§ﬁét§eiHraﬁ@nﬁagcdéoéks Basangevel oped a
trouble. 9. An elevator trouble detection systemfor detecting a trouble of
a magnetic fg%gl%or a drive notor of an elevator, said nmagnetic brake
bei ng provided wih an 10 armature attractable by energi zation of a coil in
response to a brake rgleasg, ¢o 90&8%$e£%£8£€18n'%fépgmff8 a disc for
permtting running of ‘a car and returnable by ~canceltfatron of said o
ener gi zatl og | 0.1 e3PonSe Lone PLRkE naGheelL OB -SRIMREY LOaRLIB9,3RLYE 1T ni N

of an elevator, said magnetic brake being provided with an
armature attractable by energization of a coil in response
to a brake release command to separate a lining from a disc
for permitting running of a car and returnable by

10 cancellation of said energization in response to a brake
actuation command to bring said lining into contact with
said disc for applying braking force, wherein said elevator
trouble detection system comprises:

a first temperature detection means for detecting a

15 temperature of said magnetic brake;

a second temperature detection means for detecting an
air temperature of a location at which said elevator is
installed;

a temperature comparison means for comparing a first

20 temperature, which is detected by said first temperature
detection means, with a second temperature detected by said
second temperature detection means; and

a control means for determining on a basis of results
of said comparison by said temperature comparison means

25 whether or not said magnetic brake has developed any



15 said disc for applying braking force, wherein said elevator t49uRE®006
detection system conprises: a tenperature detection neans attached to one of
conponents of said magnetic brake for detecting tenperatures of said
magnetic brake at predeterm ned 20 intersgals during a period of at |east one
day; a menory neans for storing said tenperatures detected by said
tenperature detection neans; and a control neans for determ ning that, when
a tenperature rise froma | owest tenperature as detected by 25 said
tenperature detection neans has exceeded a 7 JUNE 2006 43 predeterm ned

val ue, sai dcy@ghes] c brake has developed a trouble. 10. An elevator trouble
detection systemaccording to claim9, wherein said control neans

cal culates an 5 augiadf daihon tEMahsd M uFd S8 f fOrRRedibéereaseshegween a
hi ghest tenperature and a |owest tenperature stored in said nmenmory neans

during a pregdgterd aed pekh r@%e%éé@reé‘@s S8t Srafhdy avgr agegdaily

t enperat ure rlse as sald predeterm ned val ue 10 11. An elevator trouble

detection sushsan{ gy, ﬂ@;&gtwg%@?a{@g 02l s PPBJOEL LA LAk 1oL @ dri ve

not or of a ev said g provi an’ armature

1 k) STOLSE 207 BLEEMLp A ERSOORST, iR LRk A
developed a trouble.

9. An elevator trouble detection system for
detecting a trouble of a magnetic brake for a drive motor
of an elevator, said magnetic brake being provided with an

10 armature attractable by energization of a coil in response
to a brake release command to separate a lining from a disc
for permitting running of a car and returnable by
cancellation of said energization in response to a brake
actuation command to bring said lining into contact with

15 said disc for applying braking force, wherein said elevator
trouble detection system comprises:

a temperature detection means attached to one of
components of said magnetic brake for detecting
temperatures of said magnetic brake at predetermined

20 intervals during a period of at least one day;

a memory means for storing said temperatures detected
by said temperature detection means; and

a control means for determining that, when a
temperature rise from a lowest temperature as detected by

25 said temperature detection means has exceeded a



15 for permtting running of a car and returnable by cancell ati ofjgNESdbé
energi zation in response to a brake actuation command to bring said lining
into contact with said disc for applying braking force, wherein said

el evator trouble detection system conprgzses: 20 a tenperature detection
means for measuring a tenperature of said nmagnetic brake; a tenperature
conpari son neans for forcedly operating said elevator continuously for a
predetermned tine and conparing a first tenperature, which is neasured by
said 25 tenperature detection nmeans before initiation of said 7 JUNE 2006 44

operation, piédefesRLOOd VLIRS ataig MibLbris PRARYI Rdsbievedbfefeaperature
detection neans after said operation; and a control neans for determ ning on

a basis of ggesuhis. of said conparison by said tenperature conparison nmeans
5 whet her or not said magnetic brake has devel oped any trouble. 12. An

el evator troubl e figf eci) o SYSLEM AL Th Nt 4Ot LA §’%/§té’r'h skébpaidy
wherein, when a tenperature difference between said Tirst and second

termper at ur es, as) 10 dgt Sl pech by 241 JoGOPBAT(,90Ns TEANS,E e gL egher than a

predeterm ned value, sard control neans determnes t salrd nmagnetic brake

has_deyel oped add Wbl Py 3,000, ELEYaLOLCtEQUR! ¢ dPEeOLLAD.SKSERTLACEOT Ui ng

er conpri si

highest temperature and a lowest temperature stored in said
memory means during a predetermined period of time, and
sets said average daily temperature rise as said
predetermined value.

10 11. An elevator trouble detection system for
detecting a trouble of a magnetic brake for a drive motor
of an elevator, said magnetic brake being provided with an
armature attractable by energization of a coil in response
to a brake release command to separate a lining from a disc

15 for permitting running of a car and returnable by
cancellation of said energization in response to a brake
actuation command to bring said lining into contact with
said disc for applying braking force, wherein said elevator
trouble detection system comprises:

20 a temperature detection means for measuring a
temperature of said magnetic brake;

a temperature comparison means for forcedly operating
said elevator continuously for a predetermined time and
comparing a first temperature, which is measured by said

25 temperature detection means before initiation of said



15 communi cation nmeans for nmaking a comunication to a supervisi®RyRenRbhed
wherei n, when said magnetic brake is determned to have devel oped a
trouble, said control neans transmits trouble information to said
supervision center via said 20 conmuni @ati on neans.

operation, with a second temperature which is measured by
said temperature detection means after said operation; and

a control means for determining on a basis of results
of said comparison by said temperature comparison means

5 whether or not said magnetic brake has developed any
trouble.

12. An elevator trouble detection system according
to claim 6 or claim 11, wherein, when a temperature
difference between said first and second temperatures as

10 determined by said comparison means is greater than a
predetermined value, said control means determines that
said magnetic brake has developed a trouble.

13. An elevator trouble detection system according
to any one of claims 6-12, further comprising a

15 communication means for making a communication to a
supervision center,

wherein, when said magnetic brake is determined to
have developed a trouble, said control means transmits
trouble information to said supervision center via said

20 communication means.





