;edef fL" TveT# DESCRI PTI ON MAGNETI C BRAKE SYSTEM AND ELEVATOR TROUBLE
DETECTI ON SYSTEM 5 Technical Field This invenhtion relates to a nagnetic
brake system capabl e of detecting a trouble of a nagnetic brake controlled
by an electric current fed through a coil, and also to an jm bl e
det ection system using the above magnetik brake system 10 Wm @b@ﬂ
drive notor. Background Art As a brake for an elevator, a magne Ll.C IS
generally used. This magnetic brake is constructed such t hat feeﬂf ng 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

el ectric current causes the arnmat uRESERIREIM to bring the lining into
contact with the disc for applying braking force . 20 A nagnetic brake of
such a construction may be | ocked for various reasons so that the
above-nentioned attraction of an armature may be troubl ed. As occurrence of
such a tr oMAGNEREC| BRAKE: SYSEEM ANIDEREVARQK i TROUBLHE DETEGEION (BYSREM dent
may take place. It is, therefore, required to detect a trouble of a 2 As
di sclosed in JP-A-11222371, for exanple, it has conventionally been
proposed to neasure the tenperature of the lining by a tenperature sensor
and, when tTechrebsal erdsltd val ue is higher than a criterion, to determ ne
that the gap between 5 the lining and the disc is not normal and abnor nal

frictional heat iThikeingeptodtaed ataaydtba mhansklit vrrakdbgstahadpdblan to a
supervi sion center by which an elevator is supervised at a renote |ocation.

| n the aboves neditd oty conseNib N f & tmadiher 10 wiedied Mdtiddned Wy tampubl e
in the nmagnetic brake is perforned based on a conpari son between the

tﬁrrpe_rat ur ee T@RaSHH € bubrdite feRIMAralughe aseasar, and 4D8oCtd tai idrevadiever,
the alr
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 permitting running of a car
and cut-off of the electric current causes the armature to return
tobringthe liningintocontactwiththedisc forapplyingbraking
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 serious accident may take

place. It is, therefore, required to detect a trouble of a
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25 magnetic brake without failure.



tenperature of a location at which an elevator is installed varies
dependi ng upon the geographical |ocation or the season, so that 15

measur enent val ues obtained by the tenperature sensor al so deviate due to
variations in air tenperature. For accurate detection of a trouble, it is,
t herefore, necessary to adjust the criterion dependi ng upon the

geogr aphi cal | ocation or the season. However, irksonme |labor is required for
resetting the 20 criterion. Further, a magnetic brake is structurally
arranged adj acent an el evator drive notor. Heat produced by the notor is

hence transferred,fo eflc.prak ing.to arise in the

t enper at ure of th%én%%%§%$% %r% eJ?_gﬁg%%%#ﬁggubg%rt?ﬁFT%é?al+%I?%% site of
an el evator, howeyver e.operation rate 25 of the elevator varie nd t he
Guant ity of cPESFRbTRNRLLY Y BEoBOseR fo manins e P s Tha e BRaFRf or o
al so necessary.to take into consideration the heat to be transferred from
the motor upbHRERY At PRRSEALYES RANGIHEA s FEER) UIE PAASHEERENEoF @8R ng
ci rcunst ances of the conventiognal art 5 in view, the present invention has
as primary bBjRtIReT H&talbR CRALEFLONsi bR YFtermeRmdthat BhskgaryReteeApabl e
of detecting a trouble wth accuracy and an el evator trouble detection
syst enPraki Rge usER BRI 13 FRGnELFE bF ARt Aiman apd pPserBadr Eréftippal

I nvention To achieve these objects , the present invention, in a first
aspect therkeft iHbeingeBradnagfetand BrakEaBGBLEHTYIL IfeAngemmag ionake ng
action by cancellation of energization of a coil, said nmagnetic brake

syst em conp®i SEPGralfhohcteRt&F dKe Whish dud edieviatps dsdsypecyAfedt all @ao a
shaft of a notor and also with an arnmature responsive to energization of
the coil forebetaglacatiened to separate the disc froma |lining, wherein
the magnetic brake system conprises: a tenperature detection neans for
detecting a tenpeiatthe abpovhenemphened temkentionakbnyet attine conpari son
means 20 for conparing a first tenperature, which is detected by the

t enperlét ur eddterninahiopart avteoubie inithé magretyicddake iel pesforhed
magneti c brake, specifically, shortly after the coil is energized to

rel ease t hebangdetn & looaipariwionhbatweennthe temperature measured by the

temperature sensor and the criterion. However, the air
temperatureof 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



tenperature which is detected by the tenperature detection neans 25 shortly
when the energization of the coil is cancelléd, 4 specifically, shortly
before the energi zation of the coil is cancelled to actuate the nagnetic
brake; and a control neans for determ nijng on a basis of a result of the
conparison by the tenperature conparisoﬁ means whet her or not the magnetic
brake 5 has devel oped any trouble. The present invention , in a second
aspect thereof , provides a magnetic brake system for perform ng braking
action by, said nmagnetic brake system conprising a nmagnetic brake provided
with a dis d haf f.a [ d i r re 10
responsiveﬁFﬁggﬂgﬁégzgéﬁgﬁr%f t‘%qfﬁiFﬂgggfﬁg?ngggggr%%%%%ggg?ggggggge t he
disc froma lining, wherei.n th netjc brake system conprises: a

enper at ur ans semeitRaR on; SRecRARE: FAoh Tt et E XHon A% abrer
brake; a tenperatyre conparison ans f.or conparing a first tenperature,
which is dé&£§¥éﬁﬂﬂyiﬁhg%f54iﬁﬁégaﬁﬁﬁﬁé §& & t@ﬁlﬁﬁans shortly before the
energi zation of the coil is cancelled to actuate the nmagnetic brake, with a
second t enper at uMd-WhFRe fregqiad e4reymehancemRt A6 eoveeRti PRH AFdns
after a predetermned tine is elapsed in_continuous actuation of the
magnetd ¢ brldk¥1i6Ver thAcPTHEERMRE diiaidd Al heSspfcRT AR PRIAGHT it TSPt he
magneti c brake;, and a control means for determ ning on a basis of results
of the conpdd ®ERVBPicReCf M fIE baRfgr F¥SheHeanRaRhRtHededeatdnd he
magneti ¢ brake has devel oped any trouble. The present invention, in a third
aspect therfebFoublewiddsaosuraergheian ehpirtcsyitithinfe peff bPRiSYS tUsfMaki ng
action by 5 cancell ati on of energization of a coil, said nagnetic brake
syst em conpiaksingy user@fn diiec magned isr driadked spstiem di sc connected to a
shaft of a notor and also wth an armature responsive to energization of
the coil for being attracted to separate the 5 disc froma |ining, wherein
the magnetic brake systemconprises a first tenperature detection neans for
det ectd ng Pismipswmtairaf dfhe Imvemdden ¢ brake; a second tenperature

detection neans for detecting an air tenperature of an environnent in which
t he To achieve these objects, the present invention, inafirst

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; atemperature comparisonmeans
20 for comparing a first temperature, which is detected by the
temperature detectionmeans when the coil is energized 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,



magnetic brake is installed; a tenperature conparison neans for 10
conparing a first tenperature, which is detected by the first tenperature
detection neans , with a second tenperature detected by the second
tenperature detection neans ; and a control means for determning on a
basis of a result of the conparison by the t enperature conpari son nmeans
whet her or not the magnetic brake 15 has devel oped any trouble. The present
invention, in a fourth aspect thereof , provides a nagnetic brake system as
descri bed above in connection with the first or third aspect , wherein,
when a tenperature difference between the first tenperat and the, second
t enper at ur Psslgécag?& nfﬁ%ﬁgb¥e?%€°¥% ?aﬁwlﬁf%ﬁfl softi:rjl%rl}’@aﬁ?l' s*§r eat er
than a predeterm ned, value, the control nmeans determ nes that the magnetic
brake has GEUEPOES EOLPOLBTES b BACRRIMC HRANRA G PnoqREFPLATEEPRCL
thereof , provides a nagnetic brake system as descri bed above in connection
with 25 an?"ﬁrfé%‘?rfﬁh%l $P§kat%a$b%%aa%f‘p%l&%,°ff GREereMRY TR BYgtER 6
inform ng neans for informng that the magnetic brake has devel oped the
troubl e, WhEMBPRAtHEECOTRATRIMR ME@nSr ke ther 3t ek Heel Magnehic aE3ERoped
the trouble, the control means inforns accordingly by the informng neans.
5 ThedSpr esBAf AAvVeAePed, apy HT9HRLA-aspect thereof , provides an el evator
troubl e detection systemfor detecting a trouble of a nagnetic brake for a
drive notor of aBhelpaesest inwedtdamaghesisecdondles st highereof dpdowidasan
armature attractable by energization of a coil in response to a brake
rel ease commagnebicdaks eysOen fonipey fommhreg Hrskifigrapeien thyi.ngaidnni ng
of a car and returnable by cancellation of the energization in response to
a brake acmaghetmcioraidystemrdompriwing aimagrettic boakegrovided weéthi sc
for applying braking force, wherein the elevator trouble detection system
conpri ses a dgidempansiaied tHetashadh oanmotor drid dédsecyitly am hempenaeur e of
the magnetic brake; a tenperature conparison neans for conparing a first
t enpdPat ur eespbnshvestdedreet ik dtyi drhe ft ¢hpecal lrfoxiddedinig et tmaatedwben t he
armature has been attracted responsive to the brake rel ease command, with
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 the magnetic brake, with a 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



a second tenperature which is detected before the armature 20 returns
responsive to the brake actuation conmand; and a control neans for

determ ning on a basis of a result of the conparison by the tenperature
conpari son means whether or not the magngtic brake has devel oped any
trouble. The present invention, in a seventh aspect thereof, 25 provides an
el evator trouble detection systemfor detecting a 7 trouble of a simlar
magneti ¢ brake as descri bed above in the preanble of the sixth aspect,
wherein the el evator trouble detection system conprises: a tenperature

det ect i on LI o5 [ AL ARSI & oife SRS A Brdhe

t enperat ure conpari son neans tTor conparing a first ature,
detected by Jﬁa qf o) & r ; rJmat u et.urns
responsive styt) eﬁ‘egg;fﬂgﬁgg g%?&a %Egrﬁéﬂcloér:%g%%, i)\f\ngsl 8g(aste]‘r(:]c g‘n%d ercr:pcgeor%lar[eu(‘lr%%i ch
i s detect e%ﬁnbéntsg‘e &e erature daet (;ati onwméglns a;ter a gredet er n}'__\peedcoti me
is el apsed Pg iﬁg FoPTelT &1 éﬁﬁ{iﬁ ugPy 5%%??5 FOTP IR
predeterm ned tine since %H:g) retyrn _of hge ar ure, i esponse tot&ge
b ake. act U ARRAIG O cOd FOF REIRE FbrEoRredrFf SEPORLE DO 5 of
a result of_ the_conparisen by the te erature,coqparison nmeans whet her or
not tht madhHeiq ErBW&%lﬂéﬁgdé‘G’arc?dé’dt PIPAEREIBCPT A5 FHE LARRRMRTEREnt i on,
in an eighth asgect t hereof , provides an el evator trouble detection system
for detectith§IBSEtricRFHIILE PhPLEL RS EoB e Hsi b &SR &% in
the preanble of the sixth aspect, wherein the elevator trouble detection
syst em conpti §B& “.‘a%n?'ﬂ%tbrF&%e‘?‘W%E?@E?F%ﬁu%%%wmﬂé?écﬁ‘i%g a
tenperature of the magnetic brake; a second tenperature detection neans for
det ecti ng HLERIEINGA ALK LPMPA IR iTh 3 sigennan te|dgy athsch sthe
installed; a tenperature conparison neans for conparing a first
t enper at ur agif gi- bsaketit iagtpy)lede g tepperafpceaMRAYRATMEaRS fdhs |
with a second 25 tenperature detected by the second tenperature detection
meansl0 gamppring @ £4rsfetiaBpedatuce erviitihd sodeielsdedsbyf the ridsidtt of
t he conparison by the tenperature conpari son nmeans whet her or not the
magnet i ¢ brisepdratwes dedpetianymeaansubveth 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, in a 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



The present invention, in a ninth aspect thereof , provides 5 an el evator
troubl e detection systemfor detecting a trouble of a simlar nmagnetic
brake as descri bed above in the preanble of the sixth aspect, wherein the
el evator troubl e detection system conprigses : a tenperature detection means
attached to one of conponents of the magnetic brake for detecting
tenperatures 10 of the nagnetic brake at predeterm ned intervals during a
period of at |east one day; a nenory nmeans for storing tenperatures
detected by the tenperature detection neans ; and a control means for

det er m ni ngnieBainingheRad st eEREH AV rRihigS@hbkOMha hayask ikeBRakat Wag as
detected by the tenperature detection neans has 15 exceeded a predeterm ned

val ue , th@e@%@%?%bptﬁbaK%oﬁ%ﬁegeW%ngﬁﬂ,awh%ﬂUQh%-mz BeRA€SBRaKENYENtI on,
in a tenth aspect thereof, provides an elevator trouble detection system as

described aRQ¥eniREORREHERN d@vfeﬁlo?@% Rt B -3sReel . + %%mrglﬁf eankr ol

means 20 cal cul ates an average dai tenperature rise froma erence

between a Qighesls %gggg%ggéggbg&?ggeggwﬁﬁkggggﬁggghgre stored in the nenory

means during a predetermn ef’s the average daily

an ol duent h aspedteef ELAVERELERT 408 HixcRasReEPLASER . BERRLERS, 1
Sbove T n t AE BRERASRE roRHEecRerR s BT b T R B B R TP reLf e

a tomper at TFe GROTRELREGRBE SOhP BREV o' EOEF A LE Ve i PEbH "RERRE SFor
e L L I L
Cerper at ur 8218 GATONLhsTRERSIFEED) S HEAKEITAATH S (5 SRDRTELE t er

t he operation; and_a control nmeans tor_deterninkﬂggon a basis of a result

of thd conPBaltsbie by ORRA PR REFFE tEdMTF YL HRERCHHREAZE LHFPABL €t he

magneti c brake has devel oped any trouble.
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



The present invention, in a twelfth aspect thereof, 15 provides an el evator
troubl e detection system as descri bed above in connection with the sixth,

ei ghth or el eventh aspect , wherein, when a tenperature difference between
the first and second tenperatures as det7erm ned by the conparison neans is
greater than a predeterm ned value, the control neans determ nes that 20
the magneti c brake has devel oped a trouble. The present invention, in a
thirteenth aspect thereof, provides an el evator trouble detection system as
descri bed above in connection with any one of the sixth to twelfth aspects
, further domumbils o a simblar oegroet itedrakicoasnd&sagibe & cavawe Gat ithie t o 25
a supervision center, wherein, when the nagnetic brake is 10 determ ned
to have deyadesmiden dff ailel & ixthe axpectgl wiRaRsnt raRS @levaittogUlkireuble
information to the supervision center via the communication neans. In the

first aspedetddiadreBpertainutempei 6t AN tERPRTa%u2el ABEEEL i 68 MR TR, ON
the magnetic brake neasures a first tenperature shortly after the coil is

ener gi zed tqetddtiad o hempefature, odnehal mdgte S£6 BYhRENRE kahipes-athea t he
energi zation of the coil Is cancelled, in other words, shortly before an
ar mat uy e 1 ioMpasisUE neRE FRUEBMBAFRAYT & OFH FRANSRUMA B%e 1QH 8, filsr st
tenperature with the second tenperature, and on the basis of a result of

this conpardex@bt bR eampbBhPEEe dle taRlt iiAEnEBROL Blelrd LA BKE haR tdeye! oped
any trouble. Described specifically, the tenperature conparison neans

perforns a,camad Se8pHREYRER of fi%e tb%ﬁﬂ@.réaétg{agiie&lf cBHﬁaH&ggﬁ.@hC%Qre%%ﬁdat 15

two timngs before and after the nagnetic s act uat and the [ining

[ t i %&Iggﬁ .J:te.{;'wtgﬂ& [ e, glgﬁ'! ﬁlstg LD, Lwol f the
Imigggti ::nbr ak |saﬁVMoc ed, tg"gs(%errper a(%ﬁfgﬁ%f eecrﬁ%ne ??%{:gﬁgﬁ gggrsfes

hi gh d iLtnal : o itti S ecti f .the 20
tlrguglre. uis t eIaIr :??#J terrf)cee:lgnta"'&ireéit I(}\irmt ésf)%:%a fsglf]ing]{’%\?im%ég%%éﬁ Iri;g’g%ﬁgt iltg br ake

he 82 Hodtiilldge1Y d5EL Ped BB BT CAERL Al A2 1 P dSERELALULE AN

t he nmeasur ement ure, an

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 system comprises: 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;



effect of the air tenperature itself on the determ nation can 25 be

i gnored. Accordingly, a trouble of the magnetic brake can 11 be detected
wi th high accuracy. As a magnetic brake is often used as a brake for a
power systemin general, the air tenpera& ure may be considered to affect
the determ nation of existence or non-exi stence of a trouble. Any effect of
the air tenperature 5 itself on the determ nation can, however, be ignored
because the air tenperature of the | ocation at which the elevator is
installed equally affects the neasurenent of the first tenperature and that
of the sec@id tegpotapdrveans for deteormingeon at hestenpératugsuldetodict i on
means 10 arranged, for exanple, on the nagnetic brake neasures a first

t enper at ur ehlshormppriisbor by etlee diempteéatwfe chapaoilksonsmeans efetthdm cact uat e
the magnetic brake and al so a second tenperature after a predetermned tine
i s el apsed nat dure imagnes iac thratkieorhas ddve lpgdetany Wralablfear t he

predeterm ned tine since the actuation 15 of the nagnetic brake. The

t enper at ur e conpa@mhieSpre et LnCefRabas ihe nfinthliadmsmetabneof\Wigdoildessecond
tenperature, and on the basis of a result of the conparison, determ nes
whet hes or dwtelldia toagitebudllr dkeecbas odeyebopRiranyddtabieg d frrididile
magnetic brake is | ocked, a tenperature arisen due to frictional 20 heat

becones | owsr aakigilan n&im@fbﬁalk‘é RE ks &F 1B e GiblovidE int #1688 @ieaad tting
accurate detection of the trouble. In the third aspect , the air

tenper at ur f scriletLGiad dupddie, et amelaldvR deteuriR RARTWRr eas

the tenperature of the magnetic brake is detected by the first tenperature

25 detecti %é%ﬂéomﬁb@ség”@Eéﬁﬂé@aﬁﬁﬁ@%ét%’clmﬂéaﬁgm&ied 8 dnleese
tenperatures with each other, and on the basis of a result of t he

conpar i son,o e 59%5% JEARR HS%EEHHB%%E'&?dQﬁeEQﬁn% e sr ake
has devel oped any trouble . e control neans nekes the determ natl on on

the basis Qe enbeiilidetdlc Brakd BB Ge O0h e MRAEHEGTR R laA HPa Pe kiR T T ST

tenperature
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,



detection neans and the neasurenent value of the second tenperature
detection neans, it is possible to cope with variations in the air
tenperature and to detect a trouble of the nagnetic brake with high
accuracy. 10 In the fourth aspect , theScontrol neans determ nes that the
magneti c brake has devel oped a trouble, when as a result of the conparison
by the tenperature conpari son neans, the tenperature difference between the
first tenperature and the second tenperature is found to be greater than
the predetermned 15 value . As this trouble of the magnetic brake usually
t akes pl acprayidesesn| ¢levatorurrericke detleodtkiongspetemefot Retaatimg and t he
disc, the magnetic brake is determ ned to be | ocked when the tenperature

di ff er ence tiroulpleadér atdiamn 1dme nargrcetier birake w@al described hebdud tim aapect,
when the magnetic brake is determned 20 by the control neans to have

devel oped preamiilec oft hbe Bficthi Bagpeeans whetreins thec endivagby. tThable
occurrence of the trouble in the magnetic brake can, therefore, be pronmptly
brought to dét®ciuper ¥iyseemScahpLidéedN a thppebrtieeniétsogicén MY for
counternmeasure to the trouble of the magnetic brake. 25 In the sixth aspect

, a figst Ay & tempeaatted ¥Whefhe magridiei @iy € Haempeeltatkkr act ed
responsive to a brake rel ease command, and a second tenperature is neasured

before the cynpalrdlsdn’ HedndS Fo2S FRRTeda vt Qparitaheg askuatiedateemmand. Then,
the first tenperature and the second tenperatures are conpared with each 5

other by tRetSIRRAALY oSO PreIRt FRARS G tARE BRd! Q%w%ﬁ?iﬁgog gikggul t of
the conparison, it I1s determned by the control neans et her or not the

Tegneti c_bralidiat (12 ehonad SRKakiRUELS ol Snglel £E6L0RLLBBE L 5n ABLAGT e

as in the twelfth aspect en a value“obtalned as a resu

conpar i son g 4l iﬂ&‘éi‘%’é%oi‘xoof %%p@&%@%‘ﬁr giéﬂt’é‘ﬂeé( %éﬁ%nd g@wgtet}%rtu\f@r ds ,

when no | ocking exist s between the lining a SC an tenperature

rise gtfs t G.’L’EhoE%%eaéﬁe%F%L;Qﬁ;ﬂéﬁ%&é’%%@ﬂ%ﬁ hQafE d#t &Y ('d'ﬁ%é e

t he val ue obtalned as t mparison 1s greater than t
P 0! P e SR hec8 oy oty L TRANEILE HIg G 15 lBdebr e
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 systemas described above
in connectionwith the sixth, eighthoreleventhaspect, 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 systemas described above
inconnectionwithanyoneof thesixthtotwelfthaspects, further

comprising a communication means for making a communication to

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



the detection of locking is effected by a conparison between the first
tenperature and the second tenperature. As the air tenperature of the

| ocation at which the elevator is installed equally affects the neasurenent
of the first tenperature and 20 that of i19he second tenperature, any effect
of the air tenperature itself on the determ nation can be ignored.
Accordingly, a trouble of the magnetic brake can be detected wi th high
accuracy. In the seventh aspect, a first tenperature is neasured before the
armature returns responsive to the brake actuation 25 conmand, and further,
a second t elymrratied it MeEasUdedredfdpad a 4 oabllegdather Wonddolli Means el apsed
when braking force is continuously applied for the predeterm ned tinme since

the return tofardnl tay tROUD BeiimAa9ive t6 theeshpakei atonaldnreceiaand The
t enperature conpari son nmeans conpares the first tenperature with 5 the

second t eneaymdduiliGatdch aedye basis of a result of the conparison, the
control neans determ nes whether or not the nagnetic brake has devel oped

any trouble . |If ftphenmgneisdtc &y J nle0tkfierd tiie@P AU e ol hagAsdUe to
frictional heat becones |lower after an elapse of a predetermined tine ,

thereby pergfitdrdith,1@02CeREApEe AL HHL haBhelthS BEQHQ'rﬁeaéhﬁ‘régea gi;ghth

aspect, the second tenperature detection nmeans neasures the alr tenperature

of the | ocatdypieAirutfd SRotReyeALVAE Fhd éoii.ﬂsfé‘leln%q’gi%}dl ?ﬂtah.etife.léts?the

tenperature detection neans neasures the tenperature o e magneti c brake

while the lgeahles GYANLIG, d %ﬁﬁg%ﬁ?ﬁghﬁ&%“ﬁhgﬁ e e%%%%g‘}ation

tenperature detection neans an Irst tenperature~detection

nmeans are tJ}? rﬁrﬁ“‘g r%og_rleq_ g“éel}:ceeéﬁ% (f,t Q%r to%)ﬁer]:h %10& € rs to;%rt,?.ﬁg %%E%rljes %Eku re

means, and on Sis of ares € conparison tenper
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magnet i o brineurd FE RS THE DS mbE LI i T Pl YelerdBred s
in the twelfth . \Wh I t ai_ned t _of th [
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magneti c brake is_in_aorder withaout |ocking between the |ining and the disc.
25 When t hOVHUEEDESERAT 95 PHS PRBBRFIEPR, 1F tobIa S dRerBed Farg

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 the air 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



15 than the predeterm ned val ue, on the other hand, the nagnetic brake is
determ ned to be | ocked. Because the detection of locking is effected on
the basis of a result of arithnetic on a neasurenent value of a tenperature
sensor and a neasurenent 5 value of an &lr tenperature sensor as described
above, it is possible to cope with variations in air tenperature.
Accordingly, a trouble of the magnetic brake can be detected wi th high
accuracy. In the ninth aspect , tenperatures of the magnetic brake 10 are
measured by the tenperature detection neans at predeterm ned intervals
during a pdrd detected wasbthbage aeguragie. t Agsadeagne bilctippes disuodsent t he
magneti c brake are stored in the nenory neans . When a tenperature rise
fromthe | osest as eripeake Gre aapower isliys teanpegatared , dhe aer regpetiacureake so
stored has exceeded the 15 predeterm ned val ue, the control neans

det er m nes ndyabeopenaidenedfte et frragnéehiecdbtekrinationaof repuid tethct atre. A
tenperature rise of the magnetic brake in a nornal state is attributed to

t he ext er nalomiaxitsarqprreabir® tahtdleso AnytdEfdaand ehe odihaampleraturiee

el evator drive notor. Since tenperature rises from20 the | owest

t enpermt ur eLtigelE day tleede@etrhenaxionhnein giKower@e, aldirigynoied e daizest er

of heat fromthe notor are considered to be substantially constant, these

t enper at ur eshegl@ifot efipeead uepbedehsr NbALE1 61 | d€I0Ikh |tthd ha sRaet iig brake
is brought into a | ocked state, however, abnormal frictional heat is

produced. 2hdrd1OMEeHudI8 Y 185 dIt@MthRe reARSlenc@P &ratiwee fafrstthe magnetic
16 brake, therefore, exceeds the predetermned criterion. It is, therefore,

possi bl e t & eMfdrAtey LR aHatd dff AW @efonldne efR@RAtuGeRr ake Wi t hout being
affected by the geographical |ocation and season at and in which the

external air tenpel and @e2otd Bpecd, Rnel %m?b%\é@:h% QReERLi8R mehast hat
vari es depending upon the installation site. [n the tenth aspect, an

aver age daialﬂ{rérfg{mr 2o BxbhpedUsh Nh mAlgRd@L el BrARd MELL@FeOfa tH1FR I S
calculated fromthe difference between a hi ghest tenperature and a | owest

temper at ur & clfb ifaduts SROPLL belbkerdiof LRAIGH b RHlcd {1 EleaReql eadd
ge dal enp

this avera y tenperatutre ralse 1's set as t redetermned criterion.

Thi s makes i aBPaStUlhiclfa i OBLARLINCORE 20 .o At BeRREERLLPD Bl uhe

el evator, a criterron which 1s 1n con Irc rnstallation
site. 15 In, EJQ%d?lt@Eﬁlg?qua@Prﬁgtis eiah%léﬁtiﬁ %{B%E‘tri%;g@.h% L3t EREHA 5k hekor e
the el evator “i's torcedly operated continuously, and a
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

25 detection means. The temperature comparison means compares



second tenperature is nmeasured after the operation of the elevator. The
first tenperature and the second tenperature are conpared with each other
and the determnation is performed 20 as in the sixth or eighth aspect. As
understood fromthe foregoing, the detet2ion of locking is perforned by the
conpari son between the first tenperature and the second tenperature. As the
nmeasurenents of the first and second tenperatures are conducted before and
after the initiation of 25 the forced continuous operation ) respectively,
a trouble of the 17 magnetic brake can be accurately detected w thout

bei ng af f edihedebyenberatevas ovitdpeaaticdrharat endtorc hhdibders ofieperdig upon
the installation site. In the twelfth aspect, the determnation is
perfornmed as Bhencdiyeaf Daoh h thepeohtrdh nidwn g letleaaiink sashether tdxe noant r ol
means transmts trouble information to the supervision center via the
conmuni cat itdie MRghstweebrake Wagnhiveldyerk@anys tdeubLgl, nexk tthhavatdeuel oped
a trouble . The occurrence of the trouble in the 10 nagnetic brake can be
promptly f eiedh<Omakes Hnée ddftean@Rition $aN%dk bhRa sSuperYrssantcent er) of
the el evator, thereby permtting a pronpt countermeasure to the trouble of

the megnet i iHMet ol HnBihel nDasarbRbhNvlud e D 98 tFitempb rat udeb! oCk
di agram of an el evator trouble detection systemaccording to a first

enbodi ment Qftddi8 di ARRIHs 1L HHO heashiPemdnitS va1REN@RRhe der@ham of a
magnetic brake to be arranged on an elevator, to which the elevator trouble

det ection QAN RHIIGIN GednlsG i3 1S % fs's‘i‘ﬂl‘éh%t copeMAgha
procedure for the detection of a trouble in the troubl e detection system of

FIG 1; FI Q-akﬂdt%o%sd'ﬁgrtﬁ@ aﬁ%gﬂpéfg?ngfét MG VETdAMd NS \M&%bh%e

magneti c brake is locked 1nt first enmbodinent; 25 FIG 5 1is

di agr am of ol o ysten1accord|ng to a second
?L@f?eﬁ Yri 645 89 ccg

enbodi nent o esent |nvent|on a flow chart showi ng a

procefiyr e for the;dehect)onchiaghddouihe | enftg;slt Oul SaSlEl SRt gt em of

FIG 5; FIG 7 is a diragr n1 an e eva 1 on
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 the magnetic brake usually takes place
as a result of occurrence of locking between the 1lining 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



5 system according to a third enbodi nent of the present invention; FIG 8
is a flowchart showing a procedure for detecting a trouble in a magnetic
brake by the el evator trouble detection systemaccording to the third
enbodinment; FIG 9 is a flow chart showjfg a procedure for setting 10 an
average daily tenperature increase as a criterion by the elevator trouble
detection system according to the third enbodinent; FIG 10 is a
characteristic diagramillustrating tenperature increases of a magnetic
brake; and 15 FIG 11 is a flow chart illustrating a procedure for the

detection Ghelakhathh® hBs2HdBYNaiitadiikeehol 196C¥8! £Tbrlikd he1@la@eat or
troubl e detection system according to the fourth enbodi nent. 20 Best Mbdes

for Carryi ngnfind hend BRUIRN ERPOF L $ s He dM S SSEN e itﬂé%%a‘{@lf@ I

herei nafter be described wth reference to the acconpanying drawings . In

the fol | owing SHOAIEH S1ve kbl AIRIESE Sa 800 UBinanhl. | | riben | dRBY M bY
| i ke reference signs or nunerals , and overlappi ng descri pt1ons 5511 be

itted wh ' <Fj ' t> i FIG 1
o 50 LR AVBIE R sochha bk ERUPHLIRIL 2 RRLECH PBA LG, 1
first enbodj f.th ' tion, th tic b d
et oo o A BREAEIN XS0 bR MRRTAAE o BB N4ETSEY, O
system of FI

G 1.wll h i naf t. be, d ibed.. i vel
Yo ot o Fhe o R RS P BB T Y e eamcar 10
d d d by dri f lied f t 1 d ti
br ake. 2 at (IR O AE RS, MagneCrEy BRPRD Tor Y SLoRR (Y FS RSt e
. Th Dt 1 and tic brak trolled b trol it
10, in'the THi& AeEABAPRELER 1F PPASOFBefa AP GIF CHELEED F85ethnedPed 1o
the control unit 10 i, provided with a tenperature sensor 3 as a

t enper at ur & J&¥6t PBE2ABEHsAF F GRS OFg the18CPRABLF AR % MRt GReatednet i ¢

brake 2, and is connected to_a )
10 than apredeterminedvalue, inotherwords, whenno lockingexists

between the lining 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



supervision center 40 via public lines 30 as a conmuni cati on neans. As
showmn in FIG 2, the magnetic brake 2 is provided with a disc 2a connected
to a shaft la of the notor 1 and rotatable 20 integrally with the shaft |a)
an armature 2c attractabl e responsive tg energization of a coil 2b, a
lining 2d novable in a direction away fromthe disc 2a upon attraction of
the armature 2c, and a brake spring 2e for applying return 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 20 spring

2e, and atfr tute_ 2¢_S t i QLDg. i used to
separate f%oﬁlf%§%£§?rggﬁg§. H%@eaiﬁegﬁ%{;?&?h{gﬁa#s%‘f%}'agdfgjfﬂ'fg s%%ft la are
rendered fr t ermt__runni of . the car. \Wen e _enerqgization, of the
Cor 2b i Bt BrPERTY PR iE Leef knb Wi e nflihd {End B3 bSR I P 5 tp e
armature 2c_i.s released so that the arpature.2c_returns under the resilient
force of (1B BIaRETSPAFRG LS RENHS 3 bRy PERES 27 Raat1on G5™BAN LFBRght
into contact with the disc 2c to“b%{oduce br aki ngf_or(i:e. Wth reference to
FIG 3, a HEURPFRLPOA GAMPATISAR B thgRTBRT abSOF T4 HHto IR F1Hre YHED
detection of a trouble by the first enbodinment. The trouble detection unit
20 dePect sthR SPEOARCFeRBRRAEETEonARAGOPWRENDRELPORE FeTPEULE c3f | the
registration by a user, is outputted fromthe control unit 10 to cause the
car to runcPEPEFiseR, EBsncABLEeli BRABF debehRines| whekhepnpmnmOYsthe
outputted fromthe control unit 10 (. step S2 , a first tenperature X is
nmeasur ed bPagRetieRrakea bre deyedoped anhgrenbder i rkf theMagnatiiebrake
stored ( step S3 ) . In other words , a tenperature at the tinme that the
armat ur e 2&shbeckr@n aatemperaguresporssi dueote Her intilkanaleheasebespmand i s
stored. Next, upon detection 20 of a brake actuation comuand outputted from
t he controlowaraftenan sigpsenf arredetespingdtime; thaxahy perpdehinge Y is
nmeasured by the tenperature sensor 3 , and this second tenperature Y is
stordfl ( saepussty deractihar ofiptlle traubdeeond tenperature Y before the
armature 2c returns responsive to the brake actuation conmmand 25 is
measured and st ofedth§helidhtistaspagier dthe sexond fempspektureardetection

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 obtalned 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



21 shortly after the brake has been rel eased, whereas the second
tenperature Y is a tenperature shortly before the brake actuates . The
armature 2c then returns such that the lining 2d is brought into contact
with the disc 2a. Upon detection of a s{op 5 of the car (step S6), the
first tenperature X and the second tenperature Y are conpared with each
other in an unillustrated conparator circuit as a conpari son nmeans within
the trouble detection unit 20 (step S7). If a value (Y-X) obtained as a
result of this conparison is not greater than a predeterm ned 10 val ue (
criterion i t i mad T r r i |.Ss N .t.han
t he predet zatP%nngﬁgv@[e %%8\9% ellln?%ivn% eg'ngﬁd%h#sgtégfg}éeﬁd’e% t&c%ﬁn%@h‘él{i: %Ebe in
order withoylb,l.0Gki idy ol fhihig 3! '6% ng‘cXQed‘?btﬁé &&é‘%ﬂé‘%é@é&io fofhe
ede ue, e nmagnhetic

conparison is gréater than the pr ermned va t rake 2 is

determ ned,tq,15 be_l nd vi.a the . .public lin 30, _.trouble.

i nformati o%olgglggaggmgffggt?g ?rhethseu gr%\%issf)gnacléﬁ% t Af% FE&%&“@%}F PR the
first enmbodi nent const uctfd as deacribed above, the qg%ection of Io%king
of the magRePFESBFEREDS Ko PRt PolBMRHEEECE BRPEAT (2HD 3 DeAEHFETER Thy t he
conparJj son_between the first 20 tenperature X and the second tenperature Y.
As Th@ ai r VEAHBePAt ARCAF EOMBEERFORS AACMAFE (11 e SSicRad AP0y S ndfat Fed
equal ly affects_ _both of the nmeasurenment of the first tenperature X and the
measur enenPOSFIPHE L0 GORS: EhbEr Yedriatyongny Nepidc teBPELREVEP: t enperat ure
itself on the determ nation can be iggored. 25 A trouble in the magnetic
brake 2 cafCCCREdBEdYe, apkraubiet 8f theomagnetif firaks eacPe ARERCTRE
magnetic brake 2 is determined to be | ocked, trouble information is
transnitteditd PHENsGEEUFASYon center 40 so that a pronpt counterneasure is
feasible . Further, the transm ssion of the trouble information to the 5
supervi si on cent & #bejRipEh fARNASE v itgmPRE asupescof | He ma@net ihpyake
enbodi ment. The public lines 30 can be | eased lines or radi o comrunication
| i nesl0 WwWhaxe mw%byi@%ﬁe@gﬁ@tum@d@ftection means at predetermined

intervals during aperiod of at least one day. The thus-detected
temperatures of themagneticbrake are stored in the memory means.
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



a supervision station is located in the same buil ding, conmunication |ines
arranged in the building can be used. 10 In this enbodinent , a nagnetic
brake system a trouble of which is detectable is constructed of the
magnetic brake 2 , the control unit 10 agnd the trouble detection unit 20 .
The magnetic brake systemcan, therefore, be used not only as a trouble
detection systemfor an el evator systembut also as a trouble 15 detection
system for any apparatus which uses the magnetic brake 2. The control wunit
10 and the trouble detection unit 20 nmake up the tenperature conparison

neans and Gaxed! tABABSoHE , tdidddFtnafrsdeddrmsiarteitbRibhl s pahedi nent,
the | ocking of the magnetic brake was 20 detected by conparing the first

tenper at ur &nk Hirld Y pRidsiihiledh& Pt 9P 4 ettt as @ ok 2e r3econd

tenperature Y shortly before the brake actuates. Conversely speaking, the

magnetic braks Gan: Re- L& g{-@m 2 1R 3%'@%%& (?Erh%htee%%rg@alﬁgxg.c@cl the

magneti ¢ brake has droppe eyond a predeterm ned val ue "af ter an el apse

of 2 Predeteydines, Lhs NPt B R UALANLAL i rnaA% br Yt diatatiae such

an excessive tenperature dr neans rake produce

abnor r@l ! y'va-g}Liess ,m%%;tiég%{lgeéfé\}%&gr %%Qa%ﬁ.%grlgﬁg tﬁq%lj:ar&iéls deg)e'?ll ngﬁ;1 a

there are shown a enperat ur e va runni ng Signa

pr edet er m ti T4 aft.er hrake .gctuation, and a brake tenperature drop
abnor mal i t)r;ﬁ)gornl tge{% &r?sqﬁfaaﬁ\%er? ﬁé%neﬁgneti c brake 2 is |ocked, the brake is

in actuation even during running of the elevator.(,1the high level 10 part

of L4 ) so that {}ﬁ‘e%?agsngg‘nﬁég%%r eaESaY?E%%e.d%;rﬂ;‘F :tfed‘} TR S St or i s
caused to sjop and, while the predetermined tine, T4 | apses fromth

oot uati on SIS B BES%E CarTan e Boh Al OF ot S0e iR GHairknd THAR hee

t enperature, drops beyond the criterion (T5). The netic brake 2 can,

L horet or o G B e el o B et Haatp S by A JOUPS a4 e T o

have ﬁgceeded t he gredeterni value as a ,result _of a conparison between a

ed
fi1st lbr aket SRECPAPHF LG RRARE MPORPRRFRBAOBIOR (fhe 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



brake ( after the armature 2c has returned ) and a second brake tenperature
after an el apse of the predetermned tinme T4 from 20 the actuation of the
brake (after the armature 2c has returned) . Incidentally, no accurate
tenperature drop is detectable if the elgvator runs and stops while the
above-descri bed predeterm ned tine T4 el apses. This trouble determ nation
is, therefore, perfornmed when the brake has applied braking force 25
continuously for the predetermned tinme after the actuation of 24 the
brake ( after the armature 2c has returned) , in other words , while the

el evat or i snaymyiirdbraecontbeabedaealy At verl @i esier beihhGrfecvud FI G
6, a description will 5 next be nmade of the trouble detection system

according tuy the srsacheBbedaleBh ©Atd b i1Rhee LRt et \HRPnON ndNEnaA the
operation procedure of the trouble detection system réspectively. As

il lustratedddtdhli@tidn &idoubl e detection unit 20 in the second enbodi ment
is provided with a tenperature sensor , 10 which is connected to a

3
control unit 10 andREr4QsS: A %s%)ierc%t Eﬁgﬁg&g&ﬂ%ﬁéﬁg%gﬁ?#ﬁe&%s

measuring a tenperature of a magieti ¢ an air

terrpergnlturg_&%orfoquxqm g#)s[ﬂe%tafrranged wi thin an el evator shaft and serves
as a second tenperature detection neans for detecting the tenperature of 15

ir insid h ft, . I [ it .20 i
upervi si on cont & £85I RIRaRe Y Rebely " he Rollironcheste; tRRERG tey” ©

descriptio next ho a procedur.e for the detection of a
troubl e byr}tﬁgéigsl&g')r%lcfog&aor%’%%eﬁtto. L{"tﬁ‘?e s'?llpoelft‘)'llgl(?é]t SEAER Tt %%‘l? measures an
Femper at ur BN Lo R R, FBEn, KechAgnE e hF R b° SeFTHaIS e
troubl e de ectign uTit 50 | so gpas es a tenperature Z of the nmagnetic
brake 2 by HWEangeyF-PRE t%?rﬁQPB Gre SRRLSCHTengr ol ithedreneleaht thet ep
S12), .and the asu%%nggt value of the 25 air_tenperature sensor 4 , nanely
t he a} terﬂ?eqnﬁ ~ PFa dct':lﬁebe promptly found on the side of a control
sensor (the supervision center) of the elevator, thereby

permitting a prompt countermeasure to the trouble of the magnetic

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. 3 is a flowchart 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



25 neasurenent value of the tenperature sensor 3, nanely the tenperature Z
are conpared with each other (step S13). If a value ( Z-T) obtained as a
result of the conparison is not greater than a predeterm ned val ue, the
trouble detection unit 20 5 determ nes {dat the lining 2d and the disc 2a
are in order without locking. If the value (Z-T) obtained as the result of
the conparison is greater than the predeterm ned value, on the other hand,
the magnetic brake 2 is determned to be | ocked so that via the public
lines 30 , trouble information is transmtted to 10 the supervision center

40 (step Sigkeofitddialiees hQtcind Ok dndic bBe el die DROKRLZRY the

trouble detection unit 20 is perforned on the basis of a result of

arithmetic on therAeaSUE QMENw ¥RhHE sBbwiild ‘gxég%ﬁ%&%k‘é%oﬁﬁéﬁe%é@@ahhat of

the air tenperature sensor 4 in the secon I ment constructe

descri bed gBoue e uabiat LANSnkN LOURILALNEEEBADBYEORATNI K. 5,15,

therefore, possible to accurate etect a trou e magnefic brake 2.

|f the magnetic Brgke 35izy .dLSEﬁrﬂa{%danElgfba%l 26itado- 0NN £, HBERETTORON 1S

transmtted to the superV|S|on cen
count%rnea f the control .unit 10

S od
and the tr%g'ﬁ maéecf(‘go r?uﬁlat é rAdlmtell?e %Eg‘ r%’f?ﬁen%é%’gPF%Sn nmeans
and control nean he third and ei ghth.as ects erature
rise due to Iock?ﬁs thé haget al“z%tp’t? c%#‘é’&%%r(?ﬁé &ﬁgﬁlf’ﬁe
el evator is A di agnos Ioc ore,
ot or a8 FTarRIE tp &t éqigé}plpﬁ 55?#35@’ o S RAEST dmpalia ogrecEip;
tenperature is detecte onl¥ %he na etlc brake is rel eased and then,
i s conpar e§YR-ER AFECLELEHd Peﬁb&r& aré F Bgﬂ@ﬁﬁlne by the 5 control neans
whet her or not the magnetic brake has devel oped the trouble. O her el enents

whi ch have not b&&R-d séﬁlfaeﬁl%‘ﬁo‘?}'ea%tpe"‘thcfw 18 PEOSeCYESt £Qt SEIEARE t he

correspondi ng el enments in the above-described first enbodi nent, and
funct“ﬁn | BRe@ve€gadge 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 Carrylng out the Invention
Embodiments of the present invention will hereinafter be
described with reference to the accompanying drawings. In the
followingembodiments, likeelementsandunitswillbeidentified
by likereference signsornumerals, and overlappingdescriptions

25 will be omitted wherever appropriate.



10 <Third enbodi nent> Referring to FIG 7 to FIG 10, a description wll
herei nafter be nade of the elevator trouble detection systemaccording to
the third enbodi mrent and an operation procedure of the trouble detection
system 15 As shown in FIG 7) a troublg detection unit 50 in the third
enbodi ment is provided with a tenperature sensor 3 , which is connected to
a control unit 10 and serves as a tenperature detection neans for detecting
a tenperature of a magnetic brake 2. The trouble detection unit 50 is
connected to a supervision 20 center 40 via public lines 30. The

t enper at ur eF$eB%OEmBodgmeBYNt ed on any one of conponents of the nagnetic
brake 2, for exanple, on the lining 2d depicted in FIG 2, and neasures the

tenperature of thReFBEPSLY G RKEL 2FaE . BY &Lt8F 86 ThN&G,d @1@63@&&%&5@9 a
period of at |east one day. The trouble detection’unit 25 50 is provided

with a "E"EE¥eHQ&Bn%%JéHmé&&%k@ﬂh%%@%ﬂé%i% eP§ngﬁEﬁt@¥%%%SgeggREhe

t enperature sensor ) determnation unit eterm ni ng whet

not the magpeti¢,hrake,2 ﬁ@ae%vcebea Qé‘rié g@%%n 2nd é‘lé\%dﬂff'%nlg"t 23 .for

cal cul ating an average d erature ris erm ned period

S or 1i'me, gL GXIDLE. o ﬁv%sggﬁe%gégtéﬁeor@%o% d tsrence botuee

hi ghest tefiperature and ure 0 5 nag etlc and

n
setting th ver,a ail ratyre . rise.as redet ed criterion.
Furt her, ﬁ%gtrougﬁéqdé ég%ln%%ﬁglg Geﬁggé%e FEQSF g@ration signals
fron1the control unit .10 10t r for__an ele ator trouhle or si gn of
the trouble, and®Fnt %%BSFE%‘E@ W%i‘get]a‘i 13 S VRS Oy gabr&d P{eCSBFSﬁ s of
the trouble_are orted o the su i Si n cent éo VI t he ub i,c_.lines
30, The meRBrg kT IS G Ted BaRctd AEPERCAT GoPFROCHN ABLVE THFO% SHBEAREc ty
sufficient to store one day''s tenperature data. Tenperature data are each
updat ed up&FOB AFQPE e gfl By @, {a9RatiGRrfe tzhén}fgﬁﬁ?’ﬁgdt% drscmegor
tenperature data read fromthe teggerature sensor 3 are not recorded.in

t hei ri%nt i tat PrRtng feTesc dSdRPhEFE IR E4PPyEREGA her TRERE BRABAEIYL #18f t he

menory unit
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 2¢ attractable
responsive to energization of a coil 2b, a lining 24 movable
inadirectionaway fromthedisc2auponattractionof the armature
2c, and abrake spring 2e for applying return 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



20 51 also has a capacity sufficient to store over one nonth the difference
bet ween the hi ghest value and the | owest value in the tenperature of the
magneti c brake 2 during each day. The trouble detection unit 50 in this
third enbodi ment is constructed such thgg a trouble in the nagnetic brake 2
can 25 be detected on the basis of a tenperature rise fromthe | owest 28
tenperature as detected in accordance with the processing procedure shown
in FIG 8. According to this processing, a recording-cycle measuring tiner
(not shown) is firstly reset by the trouble detection unit 50 (step S21),

and from t ReranigeaBer ahdr £t 6LASOS the bitaltRiRebat H6 e 10dt i MBI eqbr ake
2 is read and stored ( step S22 ) . A count value of the tinmer which was

reset in st@apcgddeliStd Ndpdead e odetRENINS: VHEL NG 9'rdWi1d h&he disc
predeterm ned recording cycle ) for exanple, the elapsed tine is 5 m nutes

(step S23) 24l Enhheh&%{gfe/qlausrefréﬁg#w%éé t%ogggm nagtide .8 g&@e

predeterm ned recording cycle at whi t enper at ur ata are record in the

a0 Y roealt WhEa'GIPeRAYLS % shnse TIANEELE Y 96Cc2nB81 LAY S KRSt O

S22 is store nmenor Inlt trmer 1srés step
2s stdred SErE o8 AfYrade RSN 6 Selhatlle B edergedl Sea”
be t he.pr ods: SPRinEAC: BEOREIRS £y oret TEPETIans tr e Bty SR8, €t aps
Cetr i ove andCsOERE" BREHE 15 | QbEr TR o L8 ToniSABd S BE0ES e
current L eTRGLAULE ol WISTICL S PLAKE 2 el Yo ater gdLa oLep S22
R RN SRS DA N EA T RERIE X AT\ K VN
that {Ohe m%. %%tti % B;:giégdure 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 outputted from the control unit 10 (step S2), afirst temperature
X is measured by the temperature sensor 3, and this first
temperature X is stored (step S3). Inotherwords, 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 X is a temperature



2 is locked, and infornms it to the supervision center 40 via the public
lines 30 (step S28). Further, the trouble detection unit 50 in this third 5
enbodi ment al so sets a daily average tenperature rise of the magnetic brake
2 as a criterion in accordance with thegprocessi ng procedure depicted in
FIG 9. Firstly, data areas of the trouble detection unit 50, said data
areas being for a |l owest tenperature B, a 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

t emper at ur g af1 ¢ REHRRIRAEI Srikakea s deen 2@debal, thi8ct£AP NI WekoiRNSOr 3
and is stored ( step S32 ) , and the | owest tenperature B stored until that

time and thengddfitrd eHRY BéHpErit@te 5RO rt 2y TR thdbRKRe 2t ulftidsh has
been newy read and stored in step S32, are Conpared (step S33). If the

tenperature A isqpuadylgyhe a'bgiaﬁﬁnt{@&fﬁge ém@%hatteﬁﬂgfwiﬁ B, @Y% d he
) the o

conparison ( "N' in step S33 , west tenperature Is refalned as is

If the t%@g;&ﬁé@ﬂ%ﬁ@y@ﬂﬂ 5 4QuWer,4 hagy tol;xe?éw@g\io&%fts ptag ure

B ("Y' in step read, current tenperature I'S cause
substifute r..the | t .t er re, 4 , d, t.he sto

hi ghes% t ergpférta eu‘r%:é:1 r%%%%& B %g@ éu?bgn l?%%rpﬁ%ﬁ?ﬁ?%t%%%e}\sma%}ldr eéz;}de aér?é"r oglt%or ed
in step S3 e c r ith C th step..$35) .25 | f the curre

t enper at ur gt e% i %or{}dlﬁed%?%%%ec?{n?p&eeré)?"ﬁgh éa%% Ot‘i?’ee]‘%ﬂlah%rétun[lell:gpuesrctaﬁautreendt C as
a result of_ the cquarison in step S35 ("Y' in stgg gﬁﬁ{, t.he new y .r ead,
current ter?poér}paéﬁﬁ’ A cflsrccl%iIUtSead's t% LR R 15 % ldhetg’te t rlzft ure C
( step S36 . 1f. the current te rature_A is found to be |ower_than the
hi ghest o dahadtidn enaf P e ms 70 \Ke h Gkl e ) Chrdiiad AR A | o
read by the trouble gﬁtection upi t 50 %;}ep S37). If the date has not.  been
updat ed, t FeFblt % tPECUPRBPREISPRPISILT BFeafBT ERen (A PIRAST SFHAS, the
tenperature di fference F between the hi ghest, tenperature C and the | owest

t enpetdt ur §E Y (CRd TLY ORI -j &1 d’é:th&rrﬁ"ﬂgﬁs( ik eptempenatucg, Fisgel g Aqty

tenperature difference F is stored in the nmenory unit 51 ( step S39 ) . By
det er mi ni n@reater 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 the determination canbe ignored.

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



the accunul ated total of daily tenperature differences F stored in the
menory unit 51 and dividing it with the nunber E of neasured days, an
average daily tenperature difference (average 15 tenperature rise ) D
during the nmeasurenent period is determoned ( step S40 ) . This average
daily tenperature difference Dis set as a predeterm ned value (criterion)
by the setting unit 53. Further, the date is updated, the above-described
average tenperature difference Dis determ ned, the data areas for the 20
| owest tenperature B and highest tenperature C are each initialized, and

t he nunber wkthf nIGASHECArdeys IWhdmWHe thagnetSiceprakt) 2 TBeaeedtnngeshen
returns to step S32, and the processings of step S32 onwards are repeated.

According g bhelbbied,ereedblentneopnheyshedsas dasattbed 25 aheve, the
exi stence or non-existence of a trouble in the magnetic 31 brake 2 is

deter”‘n3dsH%?991§H6HdéHHEH@éHBQH&H&ﬁ&bﬂﬁtQﬂﬁ&&%Eﬁééﬁdﬁéhéﬁeégﬂﬂﬂe'“
FIG 10 . is a diagram show ng an exanple of daily tenperature

variation ?Hé&ﬂ%&erkﬁé'%%aHEmigglﬁﬁgeﬁtEﬁebEEBEFZe 1ﬁfb£m§5kan'99'93 es

tenperature variations 5 at a nornal tine ) I ndi cat es

tenperpat ”rg}l}éé%@ EBHSﬁé‘ﬁtéP%é 1’?8%%;%%1‘&{ 95‘.%%1?& r%.lthr Q41! 6 20.1n

understood omthis characteri sti agram erature O

To the hi ghidt FuBbaifignte! e S %‘ﬁ?%&ﬂfkéﬁf.LZ*%%535¢EFE%§t§£ioTQS
neat  transFat R TR AL R 4 ?%Rﬁrﬁﬁ e yhEErsppliEebtef ¥ fren

h h hand br ak b
fricti ol ﬁ%apeFVaﬁ%PﬁeSFs*”°P %snpgfsta?29%3 sr?ﬁﬁeﬁPéﬁi Rerper at ure

T3 d d by 15 th h I h
of the magREPTETRFAREoD TABRF AEFOUBS, Pokher ARhiELd AR BARGROERIS |

tenperature rise_has exceeded the predeternln d criteri

ot Brfini ng |+ hat TAREHGHEMHACHIET | AAHUIRELT STAREYStPE ¢ 1w ailel B ed
state, a trouble such as | qcking of the magnetic 20 brake 2 can be

accur at el yWA&CE 1§ f&FamtaRk lﬁé?‘-‘ﬁb"'ta"f”fc'é'rﬁ‘gﬂfb'g}“% A&9g&sdLaphtalz 1 584t on,

t he season and the el evator_operatian )
control unit 10 and the trouble detection unit 20. The magnetic

on

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



rate. According to the trouble detection systemof the third enbodi nent,
the average daily tenperature rise is calculated 25 fromthe difference

bet ween the hi ghest tenperature and the 32 | owest tenperature of the
magnetic brake 2 in each day. From neasggenent data during operation of the
el evator over 1 nonth, the tenperature difference F of the magnetic brake
2, said tenperature difference being a tenperature rise in a day, is 5
determ ned specifically for the installation site while taking into
consideration the operation rate of the elevator and tenperature variations

caused by ohiaiges bt ahuknt sﬁpe&g}e%gve Lshporibiset el 4H £ that

difference F as a criterion, a trouble in the nagnetic brake 2 Is

It is, ther i tincal | ; ' [Woln Myl -
B B e e o R e
enbodi ment , the temenat Y& sepsor 3 for neasuring the tenperature of the

magnetic brake 2 I's mounted on the lining 2d. The tenperature sensor 3 can,

however, be 15 ar ari_.qe:ﬁ t art_ of .t i c.br i.nsof.ar _as heat
produced by a con]{nact 'e?lv(egcgyetrﬁee quenisrlllgo drgg%&%t%ﬁe t&m?cé% gtuzjs% ;i'r3an§flerred

toth part. This al .applies Jikew se to.the. first. and, second

enbod rent S197 s L BREBE T bhe"S B aiRe aheel bHe e SERSF ppake

i ncluding th mory unit 51, the determnation unit 52 and the setting
uni 1 53) PRI K AR Brrake SATRET Ay e BB P et i AR
means in t ninth and tenth aspects. O her elenents which have not been

descri bed cifically are constructed |like the corresponding elenents in
t he 25 above-descri bed first enbodi nent. 33 <Fourth enbodi nent> Referring

to FIG 11, a dedt¥§htihsh MAgne e (PTak Srefd d ol A or JPeu BT@KSr 15y dike

supervision(Processin of .the el evator ]
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 f£rom
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



troubl e detection systemaccording to the fourth enbodi nent of 5 the
present invention. The el evator trouble detection system and nagneti c brake
according to this enbodi nent are al so constructed |like the elevator trouble
detection system and nagnetic brake accgy ding to the first enbodi nent shown
in FIG 1 and FIG 2. 10 In the brake suéervi si on processing of the

el evator trouble detection systemaccording to the fourth enbodi nent, the
troubl e detection unit 20, as illustrated in FIG 11, delivers a signal,

whi ch causes the elevator to nove to the bottomfloor, to the control unit
10 to have e.eleva floor e 1 a.ghe

t emper at ur eé}g b? ﬁg\érrg%n%% \cfg%%r é%gé ggfé)oztn‘% Eaz‘sg1 Gr %%9%5/&%%&, ts“L én%%l?%f J)roerqsse'n sor

3, and thevge er teureleivs sotror.esd acz a fihrst tenperature A in the nenory

uni t inside}{ € YHuSTS c?ettectjio cif’spt‘:"e 20 ( step S52 ) . The timer is
then initi a{ééedrb% ste(gqiSSS . Further, a signal which causes the car to
move to 20 HETU FIEEHG el i vered to the control unit 10 to have the

el evator noved tqQ the taop floor E step 854<¥ a signal which causes the

el evator to nove Widh FETEGERGH tPoBFCT s° dMtd FdiGed Ot 02t HRSTHIR T MR UHi kL 10 to
have the el evator noved to the bottom floor (step S55), and_then, a tiner
count and PeFhPeoMadraghoste FoRlfedetiestion sHe tRRgREEPEILRIKEC dihe
conpared wi th each other 34 (step S56). If the tinmer count is not found
to have rea¥8fn4 RIMRQGEH L t9fe tdiaadgingant dgurentinn fnd e QRYTgFiami s
conparison ("N' in step S56), the routine returns to step S54 and the
processi ngPTAcedEe Sitvdiciire et sYStathe nesRactE vedint i s
found to have exceeded the tinme of the diagnostic operation on the other
hand, on the ot hé¥s AdAdstraved anflp §56a)troyirke tGahatdon undt 2heln
magnetic brake 2 is neasured by the tenperature sensor 3 ( and the

t hus- neasurtdte tsegoadaenbedinent cisprayidedeebhll a deppezegnressénsehea .nenory
unit inside the trouble 10 detection unit 20 (step S57). Then, the first

t enpel@t ur evbiicht dredonnestted §62aagrhtiel suTidnd @ emdesarvee &s si diigst n
step S57 are conpared with reach other (step S58). If a value obtained as a
result of ttemperature detection means for measuring a temperature of a

magnetic brake 2, and alsowith an air temperature sensor 4 which
1s 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 via 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



conparison is not greater than a predetermned criterion ( "N' 15 in step
S58), in other words, if the tenperature B is not substantially higher than
the tenperature A, the lining 2d and the disc 2a are determned to be in
order without locking ) and this procesgsng is ended. |If the val ue obtai ned
as the result of the conparison is greater than the predetermined criterion
20 ( "Y' in step S58 ) , the magnetic brake 2 is determ ned to be | ocked,
and the trouble detection unit 20 transmits trouble information to the
supervision center 40 via the public lines 30. According to the fourth

enbodi Ment meRRSrdrEntd RS e T ithRd taRETat driee sdels@et 130N n@mel19Ckinag of the
magnetic brake 25 2 by the trouble detection unit 20 is performed by the

conpari son temp RRMRET Bhe bohphrb@metat Hhen obREL Estds $1gke diagnosing

operation and the second tenperature B after the brake diagnosing

oper ati on, $Qdehds - 'i‘?"ob%‘i%%td 28 af Bd S Pf oE%@ESMEEQEBSEQQ)Sot Waq%et cct ed

Accordlngly a trouble in the magnetic brake e accurately

| Trespect | yhof of he ORAALIGN Yo, WIS ALBNARY qdibc1BATRNS! 1y brake 2

is deternlne to troub e I'nformationis ransnltte to the

S uper Vﬂ si o Qlect%rlrrn%. el}sotﬁ%t tt%,%tlfnzﬂ{ gHtanCcP Hﬂé %rlg%afé' [a%e ngéif' QJletho;H%:e term

"brake di agnosing operation™ ‘as us herern means op era 1 On States

performed i S 5 6 peans_an erati ich the
el evat or |§Q’§¢c |y§§p§P§t§8§@§ ??nagusﬁga%g? aﬁrgggtﬁ?ﬁFﬁgd ? ﬁg betmeen
the top flaoor an .the bot enment s i ch have

descr bed Sommak A zsgfsatgﬁﬁiﬁd%?baer X dETFé“Jch“r B8 pBRaianCep SHARts | n
15 CLAI M5
1 A maanderd. bibﬁgﬁsgg%%igf%a%‘a? orkaed St tacp Bﬁ%esf‘iaﬁ&&%aatt.on

of energlzatlo oil,. sai netic hrake s sten1co rising a nagnetic
br ake provi'dédthf ‘%&fﬂ? éﬂ'nr?t?nggct Wbl Intarmation s iFrsmhbted £8 wit h

an ar{Bat ure ressponswe to
perv151on center 40 (step S14).

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



energi zation of said coil for being attracted to separate said disc froma
lining, wherein said nagnetic brake system conprises a tenperature
detection neans for detecting a tenperature of said magnetic brake; 10 a

t enperature conpari son nmeans for conparkgg a first tenperature, which is
detected by said tenperature detection neans shortly after said coil is
energi zed to rel ease said magnetic brake, with a second tenperature which
is detected by said tenperature detection neans shortly before said 15
energi zation of said coil is cancelled to actuate said nagnetic brake; and
a control mERENSJIGNEAR] MiHdE VY, RS ige rdomradF if1e7Ri1d, GRay | son by
sai d tenperature conpari son neans whet her or not said magnetic brake has

devel oped hpridpubit®d Hhihg prdBIUE ithdd e DAt dRipRethardriing

braking action by cancellation of energization of a coil, said magnetic
brake syst fB+eIgdd Prily FHAAACEHE REgKEtREONLARE Wb the Ao diss LATNGRLED to a

shaft of a notor and al'so with an armature responsive to energi zation of
said coil f; 'Pgi ; SERR i j SG : iR Ng,
wherein sail%r rr(%gd et |é? tﬁ'{lgﬁ{ee%ye?st%em congeﬁrlées éjc%% geot (ear?p%%ﬁ'.lglrée H(?e?cglgt ion
means £ 0r RRAGI NGACIMSEALI 6r Glo S Al MRYASLLE BLAKS:nds (SRS ©
conpari son neans for conparing a firs enperature, I'ch™1's detected by
sai d tenpeqﬁ{qu:qﬁhﬁgtion 5 means shortly before said energization of said
coil is cancel l'ed 1o Adctuate said magneti c brake, with a second tenperature
which is detecte saj.d t erat.ure.detecti.on neans aft.er redet erm ned
tinme is el apsed ?)ﬁq%/e&'nﬁlrﬁﬂngglér:g%’ac lé:thl &?V(?f RIS &er?élg%sﬁslcfl%’regﬁ@%&ygr sai d
predeterm ned time since said actuatian, 10 of, said magnetic brake: gnd a
Pont ol medRe RS A fgnayHoned 11ke tas e Sbaid e shiiads by
sai d tenperatyre conparjson.. . Whet her qQr not sajd nmagnetic brake has
Govel opon dy the ahee: dssetABEAE A DE eRPhadneld. 4 SRORERPBAHAY Kek: ng
actioP 15 Q%?Qancellatipn of energization of a coil, said nagnetic brake

0 hird 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 24 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

25 50 is provided with a memory unit 51 for storing temperature



system conprising a magnetic brake provided with a disc connected to a
shaft of a notor and also with an armature responsive to energi zation of
said coil for being attracted to separate said disc froma |lining, wherein
sai d magneti c brake system conprises 202a first tenperature detection neans
for detecting a tenperature of said magnetic brake; a second tenperature
detection neans for detecting an air tenperature of an environnent in which
said nmagnetic brake is installed; 25 a tenperature conpari son neans for
conparing a first 38 tenperature, which is detected by said first

t enper at ur dadatmesd suredbdbgnshe Wenperaenendeh 6Py ahudet sigiatd eibbynsai d
second tenperature detection neans; and a control neans for determ ning on

a basis of spesokt Setbrmindng ehephersofr BytSahd hagpetatubeakenpahnkgon
means whet her or not said nagnetic brake has devel oped any trouble. 4. A

nmagneti c baakelsypshes ees@b e NGadd L£kaithihgoindt st Balt@Rting an
tenperature difference between said first tenperature and said second

t enper at ur gyasage! aail geteMefat Grd Ori SOPRIAIAY & GHIR I BB D4 _
greater than a predeterm ned val ue, said control neans determ nes that said

magnetsi ¢ bpake; hias cdevet Rste 2ol kU Emonth FrdReRald £ M Ak S¥ek&lkn

according to any one of clains 1-4, further conprising an I nform ng neans
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wherein, when Said magnet| rake 1s determn e devel opéd said

troubl e, SBidkeon! baly WEARSbnEAEME ACARRIHA0hY. BngRld chBLOLTLBOAERENS . O

Wy}
An el evator trouble etectloH system detec trou

magnet | ¢ bpakAehQnd ol X1 RIS, Of ALE1SYALAL 8Lt CRUNLd i @Kg el ng

provi ded &N ar mat ur & attract abl y energlzatron of a coi'l 1 n fesponse
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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 the memoryunit
20 51 also has a capacity sufficient to store over one month the
difference between the highest value and the lowest value 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



39 contact wth said disc for applying braking force, wherein said el evator
troubl e detection system conprises: a tenperature detection neans fox
detecting a tenperature of said nagnetic brake; 5 a tenperature conparison
means for conparing a first tenperature28which is detected by said
tenperature detection neans when said armature has been attracted
responsive to said brake rel ease coommand, with a second tenperature which
is detected before said armature returns responsive to said brake 10
actuation command; and a control neans for determ ning on a basis of

results of tssmperongoes isoMdyecsted irenpsratdarsce onpids | tgon pmemss sdved her  or
not said nagnetic brake has devel oped any trouble. 7. An elevator trouble

det ecti on gysdeddrs siedvactimFId. a8 i r audloadihga tvaghdlsi privcalseihgr, a drive
notor of an elevator, said magnetic brake being provided with an armature

at tract ablsedyr®ned gyels aeadfurimpidinetr (@9R0BRBWH) &sbf aketI¢l faset
comand to separate a lining froma disc for permtting running of a car

and returnak} ety €oh@sld add €8 Oion abwhi €Ny Of Fedp QIRi ), 24hd eSRNSEd O a
brake actuation conmand to bring said lining into contact with said disc

for applyi ngedisaikd flord Feifsorier ehB Sahsle £hEYAE Wt hRURLEndel 8ChEAKe SYSt €M
conprises: a tenperature detection neans for detecting a tenperature of

sai d magnetj ¢ AKend Br A dPBEERISU L) COMPEELROR JTRANS Qe ¢ONBRMNINELR
first 40 tenperature, which is detected by said tenperature detection

means bef org, $aidh A TR BEEpT$3 1INS theAPLASH Vs e R Y e tRekUaE! Mk

command, with a second tenperature which 1s detected by said tenperature

detection %ﬁr@ﬁ%?érﬁi?éﬁ%&%&ﬁ&%%%&fg, 2l ﬂﬁ,ﬁg@@%&a&%@ Difnd Or ce

is continu y applied for sal ermned ti return of
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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 522 is
stored in the memory unit 51 (step S24). The timer is reset
(stepS25), andfromthe one day’s temperature dataof 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),



a control nmeans for determining on a basis of results of said conparison by
sai d tenperature conpari son neans whet her 10 or not said magnetic brake has
devel oped any trouble. 8. An elevator trouble detection systemfor
detecting a trouble of a nagnetic brake 290or a drive notor of an el evator)
said magnetic brake being provided with an armature attractabl e by

energi zation of a coil in response to a brake rel ease command 15 to
separate a lining froma disc for permtting running of a car and
returnabl e by cancellation of said energization in response to a brake
actuati on ctheadetérmixatnforsaindit 98 g Herimdineentaat whehmaghdticsbriks
appl yi ng braking force, wherein said el evator trouble detection system
conpri ses: 20ia Idodlséd} eampkriatficengditedtiol @henmsaperiasidat eehkt8g a0 via
tenperature of said magnetic brake; a second tenperature detection neans
for detectitigeapublictEife€sasor esvépast®gati on at which said elevator is
installed; a tenperature conparison neans for conparing a first 25

tenperature, whiciuithée! ech@debyuspe dadtéstidenpeiatsis ein Hrlidefectdaon
nmeans, with a second tenperature detected by said second tenperature

detect jon NBABSdiABHt 2aLHHIIOt s PRSI 1hPa Sl BBE raR uebdske 9 fRsul ts
of said conparison by said tenperature conparison neans whether 5 or not
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detection systemfor detecting a trou a magnetic or a drive

motor of an,£LeyghPl aepdlct EBANPEES LI aﬁrpehgg d%rt%vm@%s w}gtﬂheaf)r@wféur e
| rake re

attractabl e by energization of a coil in response to a ease

conmand 10a%§1éé§9i‘6ﬁ‘ﬁ1‘i‘n]% 34 Ns09aldA %r&'éé%efi?xrg PSL Ttdudit EHH@LP&&]@ a car

and return y cancellation of sald energization in response to a Brake

act uat on caMEHE 4. dy tBRpsRbdubnt iy ULALLAN ReholtLbuse didhsrolol

appl yi ng brakin orce , erein sard evator trou ction syste
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prEdEtern1n%Qr%&ESEX&iEgdg£6ggsgiggé[Ogrgfinitialized (step S831). The

temperature A of the magnetic brake 2 is read from the temperature
sensor 3 and is stored (step $32), 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 S$33). If the temperature A is found
to be higher than the lowest temperature B by the comparison
("N" in step S33), 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 S533), 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 S$35).

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



at | east one day; a nmenory nmeans for storing said tenperatures detected by
20 said tenperature detection nmeans; and a control neans for determ ning
that, when a tenperature rise froma |owest tenperature as detected by said
tenperature detection neans has exceeded0a predeterm ned val ue, said
magneti c brake has devel oped a trouble. 25 10. An el evator trouble
detection system according to 42 claim9 , wherein said control neans

cal cul ates an average daily tenperature rise froma difference between a

hi ghest tenperature and a | owest tenperature stored in said nenory neans
duri ng a preégehtghesed gmpedtwfe C ag,a ardulet of Idedcampaageodain wtep
tenperature rise as said predeterm ned value. 11. An el evator trouble

detection $HaH qmyf-oindetept 5Bg)a theuldwlefreadpghaiten brapditwaln ve
notor of an elevator, said magnetic brake being provided with an armature

attract abl & shyagsed gozait Sl itAf60ithd HiglRSPORSApLRatubbakestep&AH .
command 10 to separate a lining froma disc for permtting running of a car

and returnaf endyugreat taipOratirSaiit £6MEAIteAd 2BwkR HIREPPAS A ildhed tbr ake
actuation conmand to bring said lining into contact with said disc for

appl ying brafiped-Sfteireec Meripnssei el eMaldp Raybl & datLahiran $ ¥eaem
conprises: 157a tenperature detection neans for neasuring a tenperature of
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said el evator continuously for a predetermned tine and conparing a first

[ enper at ur g tBbel YSadEArHIEE PYue2hd JAMYALY gl At eChEOmdTaRY

before initration sal d operation, second nper at ure

measur ed b AL ILIRAALY © R QoA SRR Al 3] ORIl ngnd 2

control neans for determni'ng on a basis of reéesults of said conparison by
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devel oped an rouble.
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 the memoryunit 51 and dividing 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 S$32, and the
processings of step S32 onwards are repeated.

According to the third embodiment constructed as described

25 above, theexistence ornon-existence of atrouble in themagnetic



43 12 . An elevator trouble detection systemaccording to any one of clains
6 , 8 and 11, wherein , when a tenperature difference between said first
and second tenperatures as determ ned by said conparison nmeans i s greater
than a predeterm ned value, said 5 contgpl neans determ nes that said
magneti c brake has devel oped a trouble. 13. An elevator trouble detection
system according to any one of clains 6-12, further conprising a

comuni cati on neans for making a comunication to a supervision center, 10
wherein, when said magnetic brake is determ ned to have devel oped a

troubl e, sairkeor riad qEATMieaN BN tsuaikb [tenpairattid aartica tSaind
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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.
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7—7778V88dqy&1et1c brake according to the first embodiment shown in FIG.
1 and FIG. 2.

10 In the brake 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 trouble
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 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
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MVMMIYNC 10cejrr&)7erature sensor 3, and the thus-measured temperature is stored
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 S52 and the
second temperature B stored in step S57 are compared with reach
other (step S58). 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 24 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 criterion

20 ("Y" instep S58), themagneticbrake 2 isdetermined to be locked,
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
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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.
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of said magnetic brake;
10 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 which is detected by
sald temperature detection means shortly before said
15 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 whether
or not said magnetic brake has developed any trouble.
20 2. A magnetic brake system for performing braking action
by cancellation of energization of a coll, said magnetic brake
systemcomprisingamagneticbrake providedwithadisc connected
to a shaft of a motor and also with an armature responsive to

energization of said coil for being attracted to separate said

25 discfromalining, wherein saidmagnetic brake systemcomprises:
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to actuate said magnetic brake, with a 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
10 of said magnetic brake; and
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 action
15 by cancellation of energization of a coil, said magnetic brake
systemcomprising amagneticbrake providedwithadisc connected
to a shaft of a motor and also with an armature responsive to
energization of said coil for being attracted to separate said
discfromalining, wherein saidmagnetic brake systemcomprises:
20 a first temperature detection means for detecting a
temperature of said magnetic brake;
a second temperature detection means for detecting an air
temperature of an environment in which said magnetic brake is
installed;

25 a temperature comparison means for comparing a first



10#! 10%1& () -! & 10%m& ()-! 10%m& ()-y10%m& () - s10%m& ()- & 10%m& () - KAJEbC
10/ y#10%1& ()--! 10%1& () - +& 10%1& ()-)! 10%m& ()-' ! 10%m& ()- 9% 10%m& ()-: JdYN
C 10 10m 10m 10nD&$10%rE () - 710%r&' () - 5@0%& () - 3! 10%m& ()- 1! 10%& () -
DAEYNC 10 f#10%m& ()- ! 10%m& ()-Y ! 10%m&; () - S10%M& ()-9 10%m& () - YL0%M& () -
=zdEYNC 10 10%& ()- 10%& ()-!10%& ()-y! 10%& ()-s

10%1& () -1 10%1& () - @ WIEYNC 10

)1 10%1& ()-'! 10%r& () - % $10%r&' () - #10%& ()-!"' ! 10%m& ()-'! 10%m& () - WRIEYNC
10

S0 Y &) R ol O D U ) - LU ) g R e PIRSOC

10,y 100&’
10f 1 1098 () \&! 1% () Y! 10%&' () - SHLOUR { )L & 109%&' () -3 & 10%&' () - EBSAEDC
T0 y#love BEEToiD (EaRTods {3 PR E e i Y

101 y/ : S10% ()~ -d 100" ()-t] LO%E! () -y) | 1O%& () -

100! ()- 0/;%/;?%’09& ( eﬂ%%él&ﬁ\lé&el@cl%)ofb "ftﬁ@%fdb?& ()-7! 10%& () -

5109 () - 3310%' () -1l 10%&' () - 9<v{ hdEYNC 1Q . .#10%G& ()-.& 1098’ () -

Ol 10?@5&:) ()-! .10(y : f??%ﬁ@/&é@%?l}?v e@f?ﬂ\:lﬁdgg!\@l? b(a?sz.s oglreixg.'?.ilzs of

S 10962 ()4, SR 0GR (- (LACHER () 5,1 10968 () 98 1096 ) waE

or not said magnetic brake has developed any trouble.

4. A magnetic brake system according to claim 1 or 3,
wherein, when a temperature difference between said first
temperature and said second temperature as determined by said

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

5. A magnetic brake system according to any one of claims
1-4, further comprising an informing means for informing that

15 said magnetic brake has developed said trouble,

wherein, when said magnetic brake i1s determined to have
developed said trouble, said control means informs accordingly
by said informing means.

6. An elevator trouble detection system for detecting

20 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 for permitting running of a
car and returnable by cancellation of said energization in

25 response to a brake actuation command to bring said lining into
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brake release command, with a second temperature which is
detected before said armature returns responsive to said brake
10 actuation command; and
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.
7. An elevator trouble detection system for detecting
15 a trouble of a magnetic brake for a drive motor of an elevator,
salid 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 cancellation of said energization in
20 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 temperature
of said magnetic brake;

25 a temperature comparison means for comparing a first
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a control means for determining on a basis of results of
said comparison by said temperature comparison means whether
10 or not said magnetic brake has developed any trouble.
8. 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
15 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 said disc for applying braking force, wherein said
elevator trouble detection system comprises:
20 a first temperature detection means for detecting a
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

25 temperature, which is detected by said first temperature
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said magnetic brake being provided with an armature attractable

by energization of a coil in response to a brake release command

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

15 atemperature detectionmeans attached toone of components
of sald magnetic brake for detecting temperatures of said
magnetic brake at predetermined intervals during a period of
at least one day:

a memory means for storing said temperatures detected by

20 sald temperature detection means; and

a control means for determining that, when a temperature
rise from a lowest temperature as detected by said temperature
detectionmeanshasexceededapredeterminedvalue, saidmagnetic
brake has developed a trouble.

25 10. An elevator trouble detection system according to
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Par agr aph

by energization of a coil in response to a brake release command
10 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 said disc for applying braking force, wherein said
elevator trouble detection system comprises:
15 a temperature detection means for measuring a temperature
of said magnetic brake;
a temperature comparisonmeans for forcedlyoperatingsaid
elevator continuously for a predetermined time and comparing
a first temperature, which is measured by said temperature
20 detection means before initiation of said 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 whether

25 or not said magnetic brake has developed any trouble.
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one of claims 6, 8 and 11, wherein, when a temperature difference
between said first and second temperatures as determined by said
comparison means is greater than a predetermined value, said
5 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 communication means
for making a communication to a supervision center,

10 wherein, when said magnetic brake is determined to have
developed a trouble, said control means transmits trouble

information to said supervision center via said communication

means.



