W5375 110/ 8 DESCRI PTI ON ELEVATOR TECHNI CAL FI ELD [ 0001] The present
invention relates to an el evator which has a brake device, and whi cfW3375
is suitable when it is desired to forcibly stop an el evator car by

the brake device, in particular in, in dn energency or upon 10/8
mai nt enance. 5 BACKGROUND ART [0002]1n inspection of an el evator, an
emer gency brake test is conducted HRWIHIONg an abnormal increase
in the speed of an el evator car and:€ME$$&¢kply st oppi ng the el evator
car with use of a brake device havinga hoist. [0003]1n order to
reduce a shock to an elevator car in an energency and to shorten the
10 brake distance of the elevator car, it is so far known to apply a
full brake force to a drive sheave upon energent braking and then to
apply QT%T g gl ler than the full brake force to the drive
sheave thereatter, and finally to apply the full brake force to the
drive §0¥dYe wheThe pecsaftsovantion valhtastoodn elevabmortiieh his obrakd desliee, and which

el evat or car becones ,snual.ler. than a predeterm ned, val ue, as . . )
G Sor o SUTaFls P Sis B0 Bl 1P R Elvaspbcnr by 1 Pglibgiine: ampartioular in,

el evat gf sHehégeRoy B upoh AREtERAEEd Wi th a resin, in order to suppress
t he decel eration"speed of an elevator car in an enmergency or upon

qui ck stoppage to a suitable value, it is also known, when an

el ecgtr qgﬁb device is activated, to make rising of a brake
force W@ébc necting a small resistor in parallel to an

el ectr gyomghet i ¢ I Blspection bof ansledatdt lan ea@rdencyPaiake test s cohdiictdebyXeteding an

CI TATION LI ST Patent Literatures [0005]Patent Literature 1: )
JP- A- 200mreghincreascinithe sneed af e eleyatonear and by foroilyistaprsugthsrlevetor car with

NENTLQN TS TR 0000] 1 bl of e afor et aned
[0003] In order to reduce a shock to an elevator car in an emergency and to shorten the

10 brake distance of the elevator car, it is so far known to apply a full brake force to a drive sheave
upon emergent braking and then to apply a brake force smaller than the full brake force to the
drive sheave thereafter, and finally to apply the full brake force to the drive sheave when the
absolute value of an acceleration of the elevator car becomes smaller than a predetermined value,
as disclosed, for example, in Patent Literature 1.

15 [0004] In an elevator using a main rope coated with a resin, in order to suppress the
deceleration speed of an elevator car in an emergency or upon quick stoppage to a suitable value,
it is also known, when an electromagnetic brake device is activated, to make rising of a brake
force slow by connecting a small resistor in parallel to an electromagnetic brake coil, as

disclosed in Patent Literature 2.

20 CITATION LIST
Patent Literatures
[0005] Patent Literature 1: JP-A-2006-8333
Patent Literature 2: JP-A-2003-221171

SUMMARY OF INVENTION
25 TECHNICAL PROBLEM
[0006] In both of the aforementioned prior arts, the stoppage shock of the elevator car is

made merely soft and no consideration is paid to damage on the surface of the rope. In other



made nerely soft and no consideration is paid to damge on the

surface of the rope. In other W375 2 words, when the |ocation or W5375
area of damage on the rope is where the sheave or pulley often passes
t her et hrough many tinmes, the damage nmay ossi bly beconme nore serious.
When the dianeter of the hoist sheave is reduced using a rope of a

hi ghl y Wardgivilea thealoeatiol orsurarofagmagé piythe rope is vidwre thetshéaye oe guileyesften
nore prevention of the dam on_the surfac f the rope, .5 [0Q07]]I

s thorBrgs eRfndhed Bin RRA NS Fubll S bERENDTe-bBR RS Serih s drienithe
the af disneatdfonekbistrshedveds feduadithsing 4 /P OE 2 hiiiagieibletoeeridl sheta Dfiber
a rope. Mpther object of the inventionis to Brovi de an el evator

whi ch ©&A bBl thisdedwremprre preverfionsofiheidamage aihe pasfase efthegape savi ng

b Ki | E ' . j .
sty G QR prcat e BBk g oL bl BUARIEE G Lok OErlmah U
pr ovi diafegementained atior antdhandho iretulcel dasagenorethe sartfaue of arropé. f tAachthey objedt of the

down by winding up and dqwn a rape by a sheave:; a. rotatiqnal speed
det ect IFHRiido PSR QLY oviiEh pthmadk sambsebin sigsang Mg & Brarkeed
L 0r qUe shelsheing BERYRingl (IR REUARMECSE DRIATARF oY ieluthgn the speed

of the rope is higher than a predeternmined | evel; and a cal cul ation
section for a slip speed between the rope and the sheave on the basis

of the i of the sheave and the speed of the rope,
wher ei ﬁ%%t@%?éggﬁgfter activation of the brake device is
detmy njomd] by t haheabsie djeci@antl £tdinat e¢ p&b\iiﬁn% Bf RvatBPWANTAGEIGUES an
EFFECTS OF | NVENTI ON [ 0009] I n accordance with the present invention,

the br glesatgecardifted aippadidonndy windngiupand dopaddope by peheaypea fosatignalspeed
t han t ' | ] r [ i ped
20 by SRSEFLRETOIAGMAVE 1 bREae R AFhIE SriiR Bt b PRSHENE S
a sl i pbriksidavicebeiag abevamdnwinnzihe spaed of dreagpe Grhigiee tisnr medetainitdiblevel;
rope can,be redyced. |, . The ot her objects, features and
advant ayba cgpulation sscHeR fir 3 shp SResddeToRe the eapsried &lpee%h_@a‘fermiﬁ fasis of the

F ol {50 SighicHaP §gek@of A1 shEaveHhE M BREP ofthe ko, WhERE Hhe bRLE Mg after activation
relating to the attached draw ngs. 25 BRI EF DESCRI PTI ON OF 'DRAW NGS

[ 0010] pFth@ bigkerde@ce isdtatovsninedshydihe wikee of theanalcelagedaliprspeed. accor dance

wi th an enbodi nent of the present invention. [FIG 2] FIG
2 shows a side view of an elevator in accordance w th anot her

enbodi PEWANRTAGROWS EFERCTRORINVERTISN FIG 3] FIG 3 is a graph
showi ng a change_in each factor with time upon energency braking in
each O?OQ{)Q]; enbodt aasardance with the present invention, the brake device'is activated when the
speed of the rope is higher than the predetermined level, and then the brake torque is determined
20 by the value of a slip speed between the rope and the sheave. Thus a slip distance can be
minimized and damage on the surface of the rope can be reduced. '
The other objects, features and advantages of the present invention will become
clear from the following description of embodiments of the present invention relating to the

attached drawings.

25 BRIEF DESCRIPTION OF DRAWINGS
[0010] [FIG. 1] FIG. 1 shows a side view of an elevator in accordance with an
embodiment of the present invention.
[FIG 2] FIG. 2 shows a side view of an elevator in accordance with another
embodiment of the present invention.
30 {FIG 3] FIG 3 is a graph showing a change in each factor with time upon

emergency braking in each of the embodiments.



Wb375 3 [FIG4] FIG 4 is a graph showing a relationship
between a slip speed and a frictional coefficient. [FIG 5] FIWS375
5 shows a front view of a hoist according to one enbodinent. [FIG 6]
FIG 6 is a graph showi ng changes in vari3ous signals with tine upon 5
braking in one enbodi ment. DESCRI PTI ON OF EMBODI MENTS [0011] An

el evator i ncl udedFE: HOFEE 4ipr graphishawings mhdiondhimbetveen aolin speedand aa
governgﬁmﬂgvi&ﬁfﬁq&ndetecting an increase in speed of the el evator
car in~ah abnhormnal “Situation, a brake device for braking the el evator
car on the basi s [BIG 8] b1 sashoivs @fionheiegaferlivist adexiiag to amderaiodifent.
enmer gency stoppa?e device nmounted to the el evator car, for gripping
and hol di ng a r allFIG pbEiz 61h2 grrpbisbowing changes de varinps siggals (fith the BpR
of gon hﬁﬁ%gg(gﬁ%ﬁgsg%%mpraking operation, an energency braking test
I s conduct €d. e word “emergency braking" neans to detect an
abnormal increase in the speed of the elevator car and to forcibly

stop t < | rake device provided to the hoist.
In the%msli’ﬁw&ﬁ]gbpk%bﬂ%mﬁbl s generated 15 between the rope and
the shegyqjdue t qdd6vdasakilnges aalﬂﬁisttf&_eﬁ{ﬁld%ﬁﬁ%ﬁd 8bwh B efcORBr BRYa BSvernor

damaged i n"sone cases. Wen the location of the damage on the rope
coi nci degicearkietohengan ineregrcisspeasiofitheelpvatpesar if aregbnosmslesituation, a brake

[ 0013] PRAEREL PP (¥ ¥foyalon o BTRP B £0 R oty REGTEEP i it

snalg eeméfdeAdy Goppsuge daticemdUnied ehihe eﬁdv@tﬂrbhﬁfoﬁgﬁﬁ;ﬁih? néhelings railf i ber
or a belt. In order to prevent the surface danmage of the rope, it is
requi r P24 i ni ke awelgvaipy insprstion &pr e Surnsse oberplirmmgsasgancy braking

[ 0014] ' ' i ti i1 he ' t
he pr SEaaRols shheltichoy BRKIRIRLHRNEE. | B Nbht oRRRRIPPOIIRRE offhns o
gener adetactr arepaorm imdfreaa irethe spdedrof thoneledatoradao andtr fodcilflp stopahe glevegor car
passengers in the car is lifte an own by w nding up.,.a.rope 6 25
by 2 hBFEE the brifrdeiiegirovd @t_ge BPiske Ta THHELIEY iPgakith, 4isin l%gé)n%edz
sang t YEeR thetopO &l Bie Sheade BRS fo BE bpdléarg Bl MeGEFaceAdTdhfpE NedR! dathaged
for detecting a rotation in the sheave. The brake devi ces havé brake
shoes Busondhgasen: al¥hepihe hemtie af the detmageoon ughpacpindidesshitewhergahasieave
brake su fa(ﬁ}ﬁ a&d el ecthor@gnehi C cgi | s ﬁ13 33b for retlye sing t hese
spri ngSt e EHEIH RRESS LT PUERBN TRY S1 e HiC REI28F BARE POPSIYY PepTe more
st oppeskridu@. current flows through the electromagnetic 30 coils 33a,
33b, the brake shoes 3a, 3b are pushed against a drum by the brake
spri ngf00d3h, 3 | Bn thespeyesre theediametar efithe hoiskiheave is miage smallen using aiope af a
IS put . J | . te. eng t LEL]
t nde) gL hSuak HRHR S8 2 0t bt ek Pl B SRR ot the
rope, it is required to minimize a slip between the rope and the sheave.

[0014] Explanation will be made in connection with an embodiment of the present

invention by referring to the drawings, FIG 1 shows a general arrangement of an elevator.

An elevator car 1 for carrying passengers in the car is lifted up and down by winding up a rope 6
25 byahoist 7. The hoist 7 has a brake drum which is rotated by the same turns as a sheave 2, a

pair of brake devices, and an encoder 9 for detecting a rotation in the sheave. The brake

devices have brake shoes 3a, 3b, brake springs 31a, 31b for pushing the shoes against a brake

surface, and electromagnetic coils 33a, 33b for releasing these springs from the brake surface.

[0015] When the elevator car is stopped, no current flows through the electromagnetic
30 coils 33a, 33b, the brake shoes 3a, 3b are pushed against a drum by the brake springs 31a, 31b,

the sheave 2 is not rotated, thus the elevator car is put in its stopped state.

- [0016] When the lifting up or down of the elevator car 1 is started, currents flow through

the electromagnetic coils 33a, 33b to release the brake shoes 3a, 3b from the brake surface.



the el ectromagnetic coils 33a, 33b to rel ease the brake shoes 3a, 3b
fromthe brake surface. W375 4 This fundanental operation holds WS3375
true even for a disk brake system of a conbination of a brake disk

and an el ectronmagnetic coil. [0017] When 4 he speed of the el evator car

1 is abnormally increased, the elevator car 1 has to be stopped
saf el y Thusfugdarttgl aperation bolds tive exerf for p disk brakeswysigoref a crmmhmtma rof adgake

a nean gLing.such an abnormal speed, a governor pulley 4
' oo disk e an s ReE P 45l - -

is loc e abnornmality detecting neans has a

governgoorgpe 5 owhgH thd sperdiofehecdl@piraar T ay abhorraljoivierenised, fhylele@¥tor car 1
havi ng the governaor rope 5 wound therearound, and a trigger mechani sm

(not i Mpgta bea%t@aaedfs@ﬁely@@eéquﬂﬁgtoan%eéw selesrafpasgpngensie Hetcar m Ay means
rotafi e

ot by SO et SRE Sudh ol Mo e, b BRI 2% BRHRA B8 HERMSE The &

f | owi ngbtdmmiighddténting Ineehs baseggeieior capd Scaupledutd tiodf dlevatarctat hea gorvakmr
shoes 3a,, 3b are.forcibl hed ai nst rake surface.

e PrleEhadtsce Foyerer B Syu dsraRuidind & B'dest Sschrs, gioh dhistated)
that tig &‘E&ﬁh? %éé&%x%&%%%d ﬁreh&@ﬁﬁﬁé’d Hﬁ%nhpsg%e&mé Blley: al ue or a
smal l er val e When a triction between the rope 6 and the sheave

2 i s sheQ18] t he N&Sm tBe gbvqysor(ﬁevms deteetsenabuernl spRieddn tlquyetom nam hassage

surf.ace.of thesro aus es

L 16 Be ot AEORE hrol B B REERaBRARIRs Nl BB SrES B BSHISE HoR
the speadibdf plshed ebEna iRy breldd sutface, AD@igHhE iSEMmetBsdriieo @kﬂﬁ‘r@@l@e l{vr@k@ﬂevwe
Is. For this reason, when the_ damaged portlon or area of the rope 6

hi ghl v itf sushenanngr that theacelerating speedisdowered dewade geongws vakie or agmallere
el evat gfj.after the emergency braking operation, the danage may
p055|bly ®becone nore 20 serious. [ 0020] The danage on the surface of
the rop@i®]i s calWdieah svictionbystwieen tie ropeé hndwlreehema is Yvhel, the bdet6 sbips on

tw ste pe of ope stran gr.o of st oated with a
r esin 31&5%%‘? Zir ot damgge %gﬁépff?-%e @ﬁg‘f & 12k @ce FRUSE PR %@e%&g}l
be danpggeh gy 151)1%%& irfd sﬂ%cre'o? Hl gﬁzé sran@. U I'tlélﬂﬁ' e 'M}%éﬂ tHE sﬁé&atof the

the resin has a | ow hardness. 1] The speed of the r

det ect edvater n@ ltisethgoves mousrthp dalﬁaguiweigs i deomtthie edabgn, wiheh theh@maged

el evat or _car the ut of .th er nor |l ey 4.
ac °t he PRRB o Ripe.of Bhe e S T froqealt RBioe 85 tHeSheliPetha o arefatinat
of a r giedlévanst afiePeR GnRlgdnbe bRRERAPeratiot the HamSedinh £ fdsiblF BetdhRUnbe

t he sheave. Fromthese vaI ues, arelative slip speed AV bet ween the

sh&dvesaiaydd rope 6 is found by an expression of (rs x ws) - (re x

expr n e 3 e
governgb ﬁlley ﬁ\gg i:geverfye%u ev\?(s%tlgen E%l%g"‘}d!ilg?d totn féﬁ%%ﬁ‘r?&ﬁf%&
vel oci Wies aglielttdarewmampe 8f @rupeGauRl MioL group bEMrands pestéd with ¥ resin such as
[ 0022] Upon emer gency br aki ng operatign, it is preferable to stepw s

(or i ntEsthang RO is ermpipyed ﬂh@r%mﬁtﬁ&wefnamerﬁamgg@d@oamdbhﬁn%pamcularly
(br ake appid g dotioRlind: i, RLAHAE QIRPRSEsCOI IS Or the brake torques

in such a manner at a r ative speed or slip speed between the rope
an®s [0021)] The speed of the rope 6 is detected using the governor rope 5 moving identically

with the elevator car 1, that is, using the output of the governor puiley 4. At the same time, a
rotation in the sheave 2 is detected in the form of a rotational speed of the encoder 9 which is
directly coupled to the sheave. From these values, a relative slip speed AV between the sheave
2 and rope 6 is found by an expression of (rs x ws) — (re x we). In the expression, rs and re

30 denote radii of the sheave 2 and governor pulley respectively; and ws and we denote rotational
angular velocities of the sheave 2 and governor pulley respectively.
{0022] Upon emergency braking operation, it is preferable to stepwise (or intermittently)
change the timing of turning the current off (brake application) of the electromagnetic coils or

the brake torques in such a manner that a relative speed or slip speed between the rope and



Ws375 5 sheave becone snmall. Mire concretely, the slip speed between

the rope and sheave is calculated by a cal cul ation section on the WS5375
basis of the rotational speed of the sheave and the speed of the

rope, and a brake torque after the activiation of the brake device is
determ ned on the basis of the value of the calculated slip speed. 5

[ 0023] wheavetbheoms $malk pdddre @np@tayxe thet %@mpaqubWe@reﬁhwmndahwe i§ he

br ake t

oo o Csftafed oy 4 Gt eoddiol B it Se ke rSRRaR| ek BEHModvlnd the

smal | espéddast thdwppy del el mﬁﬁxe\aabume attiveation @k ﬁlettﬁﬁléﬁkﬁevicﬁ: is deregifaedion the
or the current conduction is turned off (released) to thereby apply

the br Br¥s of Bgralupwé thecalontaied Hhipaweed or que is applied at an initial

st age sheav r

suct a SUBIS T on e the A5 Rl Je ikeP kAR cdcl ot Vo BRI kel i

| ocked rehmedor fhhibsakeearebeadtblty tuneng dme:oﬁdwdtnop&f ourr¢dtefls hdheraller, Whemthe

the brake torque of th eave 2 Iie gradual | y or .stepw se
(inter aﬁ %ﬁome(shsgl glagf etrﬁgé @i\}p C{ﬁ%lge%gqy&p? incteased or the
[0025] %hﬂ&ﬁ Bndi@baks QW @fleiRe) 1%%&&%! O;&Wﬂ{eqﬁaléeo the governor

pulley 4 and a signal 15 output of” the erc mounted to the hoi st
ar e bo{®0243ual 'y Vélﬁenaa latgedmaketpajuetihanpiicd at puinitiil ghage, shasheavoh isabrupdly

o riter SOPURY o RS Tahgne il R et G hethe ieF of o AN iguigBape put n s

si gnal focked stV @hisatledng titat $id 1dps PEEEE dr0thegheised. t Wihethe efaké fstqed 6f the
timng or the like of current conduction in a contraller

[ 0026] Ebgavaras rmiedigraduplby or Hepwiseidntgemitisnidylotheshp @ﬁﬂ@dpn@ﬁsatbkgﬁ Wi

FI G 2. é‘%? A speed detector 19 such as a Doppler type speed sensor is
nount e 0 the elevator car 1. In the case of this type of speed

sensor [0025¢ goveSimae arsigral Sutpomivofithe ¢nzodgradumed mrthm'gbxkermdr@uﬂbﬁw ahedn signal
car_ 1 becones. unnecessary, er.e t he cross- |on rea of t

hoi %t waYPHt Skthe aosse, ﬁe@ﬁh%@e% geEpot ey & eaﬁﬁegfﬂeoﬁesmwt signals
pover gunRhvertdd tb Q@nﬁﬁ&%ﬁ@' sx%ﬁél@Ct S’ihcelﬁle'd%rﬁét&pcﬁ‘%ﬁe Headdn %ﬁ&%ﬂ?ﬂ‘om the
braki ng node, a signal output for control becones 25 null. In order

to pr eviantetesof bhesgasietnoa pitkdey, 4, e oth sigeals prepmweert@Pioi aslipspeddad beasedie

el evator _.c ven wth.such a enment )i | y to the first
enbodi AL o Bt HE%"Q?“W%E“H%&E%O‘HM aeBtPlerlghY o ey
COWDaFL 6{ he OoUERPlangion Wil FREBEIMEES BCloUnothdr Sthbédiest I%V@s‘i Freap. 1
with the output of the encoder 9 of the hoist 7. [0027] The above
ex@0anat i on has Bewrehgatectonl taehas e Donpler tsmetsmedeszamll%m@untn@wm 30
control ke e r f ven

o an”oseg P Tar S bnd o R L AL S ok ® PR lne Bt o
car 1 kychfoakeewity th&ﬂeﬁtaﬂ@ar c!eb\écmes urinBéeskdy, avlidrely thavroabbedtionglrarea of
ef fect of preventing danage of the rope 6 caused by slip. [0028] The

ol evat i hoistway gf the Rlevalop ¢an b refuceds this gomgeqtiongwhen pewet syppi¥do the
accur aE}f‘e'eF ldgfg 1{())5 $ofd @ peh Y8 e ﬁélg?ﬁ%rhﬁh@ ?10_}1-5,0% gl%e\ﬁj oéﬂﬂlt £rBniiQ Rekorfies

is contro ete Ing a s ate
25 null. Inorderto prevent such a situation, an emergency power 32 is mounted to the elevator car

1. Even with such an arrangement, similarly to the first embodiment, the brake torque of the

brake device is controlled by comparing the output of the speed detector 19 of the elevator car 1

with the output of the encoder 9 of the hoist 7.

[0027] The above explanation has been made in connection with the example of how to
30 control the brake torque in the emergency brake mode. However, even in an operational mode

such as a maintenance mode where the elevator car 1 is braked by the brake devices, the

invention can obtain an effect of preventing damage of the rope 6 caused by slip.

[0028] The elevator car 1 of the elevator is usually required to be stopped accurately at

the floor level of a building. To this end, the hoist 7 is controlled by detecting a shield plate (17



in.FIG 1) installed to a car-side rail 15a with use of a position
detector (16 in FIG 1) provided to the elevator car 1. In this W5375
enbodi nent, the shield plate can be renpved, and the elevator car 1

can be stopped at the floor Ievel by usithg both of notor encoder

i nformati on and i nformation about the slip speed between the rope and
sheave in BIGd) 2ofatiettaa shioside railmda Wlﬁtltsﬁ)@f aposition detegtbr 6licgn&lG Tafprevided to
and bef emer e cy brakl carrl d Qut i,n

eapect Qe TAr Ton LR e (s Wel i bhs Bl Mivsticantit oipater car
unbal areggbé etbpparatttﬂmaﬂ@jram by usiag bd\thaﬁ'dncﬁmbaicaﬁﬁ'l in@rineli¢hindABfdrMation
great . EOOSO ]In the draw ng}ﬁ a signal a shown at the uppernost part

of t he 3BPuhihegin speadh betweey 69P%4I’éikﬁhﬁﬁ’etr|gger si gnal and

subseq @mtdgy sho

speed, lf'lan | evat ??Gg%%g@ﬁgw ‘T%p spe 'l(re%a et v'\e/ég%dlt f‘é&feg%egg?ﬁ
sheave brakingheperaticds caeiqd emt inahé sespecane embodippets. pdhe coriduudsreatdhna\bm'reg
tovvard he | ower | i cat on of the e br aki t.r
nnl shotvs 8! Bhes b spt i e the eV riL O I G A ARG e SiEdy 2or et

brake dgyjoges to Il?ﬁqecd&wﬁlfgf 2 sizhAGShbWR apﬁﬁ‘ﬁ%p&%sﬁﬁait 8f the RFRYhg i?sdan
time difference is provid I n current conduction off timng

(appl i @mermcscbirakemmggﬂrs@nai andrsubgpauegtyahowntanea braém@pplemtleegurmnt,lﬁ

curRent sk anet o SeRihlr et BB 50t RLbe e RLAY Y ang e 48 i order
Spri ngseqiruSAlyafrbmakeupper gm of thetdedwsing k@wgditie loher pireavapplicatich bide
speed of the sheave 2 to becone gradually small. In the 11lustrated

exanpl 8Meigsacsbiaking tHEea $23hases the HtPr erEonitasd ﬂéeeﬁur&enaﬁ@ldpﬁ@rb%fstb@
onl'y dHfﬂd%%e@lcgse{o'b%%u{-fo ! dL 8§ Iaﬁék@hé‘gé?sf,a\gg RI% zFﬁPﬁe Rk Ence i 1s_Lprov1 ed

trigger I's because the unbal ance evator car
t he 20ibedreent cogluatombff tidfing tapphicatioheuakevat-off tmng)Lb&tWeélEthp btakierlevitcss in

f t t 0031] S Ki f the b
vt e dunFB0eBerta st hob L ARhbe e Grast Bpeql pasthe Ko aiG capdAgfo the
nmore g Bfi‘aﬂ&' Aelived 8 @lﬁl‘n@d WEVIRE BF e (Frindstahifies ISl"'aﬁé"io?éﬁe ohan Iﬂ&e%’ 'Eﬁer fBkale

made. \Waen t he brake devices are no %S cont r ol even after
sheaveamd the spesipyfalbie shehee 2 tpbeconel gradiatin smhlé shﬁhvdl@tmwmekample the speeds

fi |1 A'S d.diff i.e.. . | i.
ot aeet eabive At FIalT REF B d0tbased SR Bprini & e TaPp ey atter the
part ObmbRne) B¥keigod t DR behRE tHenBbaBhcd Kotk b ERvEBEES WheNhe

t he brake devices are not controlled, control of the brake devices
endl ebalaneing weight 3@ easesithe siavatos gaimk torhg)pubin ifclee-funsingitatee 2 and

the roﬁfbgﬁ%t © be&%&t%%jaﬁ g%mlg&a&tﬁ‘eﬁ’a@% é?a?eeg %Dllé? HE sﬁe%yé’f is

set nu 0 [00 genera |ons ween s
speed gtagpéd (caiin thealrawing) focd gratuallikin 4 wevefbinp (cepﬁelﬁb diawiin® b}hentnbetontrol
frictional coefficient is small. The |arger the speed is, the larger

the frisdnpdsn C¥sthe peake dﬁglce%eapbmgpved WiEhatieries siepva2 isbepped, the rope
bet weegS mﬂh%%}{@av% ﬂﬁl@il It'}ﬁlaLS?Pﬁ)[pg I s reduced by controlling the
ev

br ake ces stepwi se, a hi ctional coefficient continues to be
mei2bt a[008d] bet vveérspeétbdxﬁ“etdncan@ lacstip Spéetdpbet\aémihanfwaee Dendherelevamr car 1 is

bot h. Thi 375 7 | th t
e eak SRRSO LA LB i Ewine O OSH TR sEo ek TREa R th S mmebt Mhehthe
hoi st , ,MREUBHiBes! A6 nRAUBIIE, bén&&romé BBk Rek Y& tha sED4Rd Eslipd

an outer rotor type notor is provided with an outer peri pheral
sur f acquastity)hetwegndhe sheave 2 dndithegops Gka bryset ne fagges than a miedetprmiked vdlueer to
3a, 3b aremt}ﬁought into contact with the

30 [0033] FIG. 4 shows a general relationship between slip speed and frictional coefficient.
When the slip speed is small, the frictional coefficient is small. The larger the speed is, the
larger the friction coefficient is. Accordingly, when a relative speed between the sheave 2 and
the rope 6 is reduced by controlling the brake devices stepwise, a high frictional coefficient

continues to be maintained between the both and less slip takes place between the both. This



5 braking surface 22 to apply a brake torque to the sheave 2. Since

the el ectromagnetic coils 33a, 33b are provided in pair, the W5375
el ectromagnetic coils can be controlled i ndependently of each other

by two power supply circuits. [0035]FIG® shows an exanple of a

met hod of controlling the two el ectromagnetic coils 33a, 33b. The

nunber Privfiptaois thet samesas B S edritrohonpimpisg Bzkak opatatiod irt dvéomoleiles.

el ectr etic | 10 33a, 33 et. to be different. from,each
ot hor WEARFT S, FR6 St ample e Rk, pAerRh s shEvE dis R Fdtany
gr aph s#itherdidie2 1¢ antan\bigteerot drey pribee isdfrovided wivh Rdic0gr peiftierd] SuSad df the

whereas the | ower graph shows the case where the nunber of coil .
wi ndi ngoton 2 husadasiagirgfang fface 22ndTeabrke shaes 3antd arg braight ingo gantast Math the

turns kS, ' ' he r ' Tl
anci o £89% o By TEARRTHAPLo e AR b kB AY i elobliEnd coily 332,
ti me fBébatdwotidedimgpigtife eddctibmagueticsnls pas sagmtioiied independeotipbPédchther

of release of the tgp.colls can be provided to the coils. [0036] Wen
gaps (81 "WRAOHS’ SUPPH WH!S-het ween the braking surface 22 and the

brake $hme3 32, HGH owRlaniRaplel FGRLhYRbHGOIRBREG, AEQESmagetic coils
time difference of AT2 can be simlarly provided even between tim ngs

of st aBBarigbt o Theembers ol eoibtvens ofmuvilgrisdings 344, B4b 88thedwd eBBtromwgndtic coils

Sank) CP RO TRk GHEBmb PR dedf ot MR e CHpo Rt hipialg sranhs
until  theeugpepglaph ko wdhe saidavhepbtiRmantbep bEdYil WikdheGOmk ACsmal, tWhekda€ the

braki ng surface (22 in FIG 5) can be changed and thus the brake
t or que Ievest gsephosharyg &g capopdeeire numbgs ofceil srrding Bieisdgreaiglisk indicates that

. bl P . ; . : g
ohi o e aaBlinb Al R2uR bode R (i (R Ban0RH Bl Ol 8 MREATY G5
obser vedease isTorThugretime differatve desvedn clhatvivecdls omb Yimerfran adumtdiyg off of

stopped. As a result, the slip 2 peed. (or slip distance) between

t helBr o feTent gAssaghuntd thecomple @hofgsféﬁ%qf&éﬁt%eplﬁ&a@%aafmf dctg thegoils.
reduce t houg F i REEHY 2l L CRNNAGHL

wth sgbr%%?anbodi &We%ﬁggaﬁg eeaﬁl‘ra)ggéﬁ?@? ns\?e%r?ﬁi@%ﬁ 'S r%!g?glesliﬁ%@%eed toQ%gﬁke

i || ust staies dac3bearp betsp difterems amluies floudech othey artinpeidifiznsticé bEAT2 omsbasichilarly

o R R A RS Bt i £ 5 b
art. RifEREYEN 2trehiRndnt evbd RB8h fhie @@ valaBhetfAoild havd1Bia ¥8ne WadnPoBumning
20 off their current conduction, the times until the two brake shoes 3a, 3b are brought into contact
with the braking surface (22 in FIG 5) can be changed and thus the brake torque can be changed.
[0037] With the aforementioned arrangement, since the timing of turning off the current
conduction is optimized while the relative slip speed between the rope 6 and the sheave 2 is
observed or monitored, the sheave 2 can be slowly or gradually stopped.  As a resuit, the slip
25 speed (or slip distance) between the rope 6 and the sheave 2 can be reduced and rope damage can
be reduced.
Although the above explanation has been made in connection with some
embodiments, the present invention is not limited to the illustrated examples, but can include
various modifications and alterations within the sprit of the invention and the scope of appended

30 claims, which will be obvious to those skilled in the art.

REFERENCE SIGNS LIST
[0038] 1: elevator car

2: sheave



3a, 3b: brake shoes 4: governor pulley 5: governor rope 6: rope 57:
hoi st 8a, 8b: bal ancing weight side rails 9: encoder 10: control|er W5375
11a, 11b: buffers 1012: brake driving circuit 13: power converter
14: power supply 15a, 15b: car side rail& 16: position detector 1517:
shield plate 18: rotation detector 19: speed detector 20: bal ancing
wei ght 21: rotor 3203pbrakeshpesg surface 23a, 23b: brake arns 25a, 25b:
armful cruns (sugportin int) 3la, 31b: brake spring 32: energency
power supply 253§ég0§§%g1§®g%tronagnetic coils

5: governor rope

6: rope
B 7: hoist

8a, 8b: balancing weight side rails
9: encoder
10: controller
11a, 11b: buffers

10 12: brake driving circuit
13: power converter
14: power supply
15a, 15b: car side rails
16: position detector

15 17: shield plate
18: rotation detector
19: speed detector
20: balancing weight
21: rotor

20 22: braking surface
23a, 23b: brake arms
25a, 25b: arm fulcrums (supporting point})
31a, 31b: brake spring
32: emergency power supply

25 33a, 33b: electromagnetic coils
34a, 34b: windings
81 gap between braking surface and brake shoe (left side)
02: gap between braking surface and brake shoe (right side)
AT1: time difference caused by changing the numbers of tumns of coil windings

30 AT2; time difference caused by changing shoe gaps



34a, 34b: wi ndings 51: gap between braking surface and brake shoe
(left side) 52: gap between braking surface and brake shoe (right  WS5375
side) ATI: time difference caused by changi ng the nunbers of turns of
coi |l wi ndings 30An; time difference cauged by changi ng shoe gaps
W375 9 CLAIMS [CLAIM 1] An el evator CORB sing: an el evator car
lifted up and down by wi nding up and db rope by a sheave; a

r ot atii ﬁlAﬂglogled ‘d?netlecé(l)ron means for the sheave; a brake device for
appl yi g 201 ke ‘tor §ECTSNE "$heave: t he brake device
bei ng acti vat ed \ahetevtatmcapmd @fantii®windiyewindmgipsandidohera fopaby @ sheave;
predet erm ned val ue; and a calculation section tor a slip
speed between th@fp%@%ﬁﬁeqdrﬂét@ﬁ%wa%fofﬂ@ﬁb&@ies of the rotational

The brake Lor que Sy Tery e ReRRSAELAE (lFdp shopu oo 8 o

det er mi ned by thehaﬁalakmdeyﬁcetﬁmg:aﬁdti@mﬂedMﬂnﬂha apeecbeﬁtﬁe rpel bakbdin2d higher than
el evator a cordl % im1l, wherein the brake torque of the brake
devi ce 4P¢® e calculated slip speed becones |arger than
a predeterm ned ‘é%aléﬁlaﬁt)ﬁ%ctlbﬁ%laé’ﬂi s}%é@ﬂet@geﬁ 148 185 Adifd tHEMabe on the basis
[ CLAIM 3] An el evator according é} m 1, wherein the brake torque
of theOﬁtlml(etaﬂemlcspeads)frthﬁjﬂwe@Wtheslmémgletmpe,brakl ng of the brake

or edeterm ned vandis et R pheo R ROE R RERMER o hE e iBYicas oqesmipag b

4] An g{ee%aﬁmfta@waqh@gsﬁpspﬁeal m 1, conprises a governor rope noved
in synchronismwth the elevator car and_a governor pull eé havi ng t he

gover ndrLARMEIwo dMelevteraseerding to glaem tlh wheisaeie brakeierqpe pethe Hrake evice is
det ect

LA PR SRR B R p OcoS ARkl ol N Yo Hher the.
rope |actdmt1enbﬁd1eb)yaweieemhl ng a speed of the elevator car. [CLAI M 6]

An ele cordi to claim1, ere t he brake device has t .
b ake. LAbREVE e ebieseHinEio el i HRES: BB PTAKEASTINF LB pyksgevice i
brake tORAUERy teleasing (BEGAK R I Ehet it &b%cee\bl%‘httﬁé’gﬁ&ﬂ%ﬂ Slify .%ée§ bE&fmes
driving the respectrve brake shoes, and a tine difference I's provided
bet weetargdrahai aaplteclctnmnei vajue altérshe acttivatiomgf the bralkedevige.of f current
conduct i.on.throu h e el ectr.0 netic coils. [CLAIM 7] An el evator

e cor QLAY I} aih SR aEEIrHREAE CBim oSyt AL Ton oBf BeveChibes ¢ o
be co nbﬁﬁﬁlﬁﬁué&ﬁ W’th&h@él@ﬁt&gca? dhd 3 gBvdrRr ;ﬂﬂl@# Yhviflg thefodkmok ﬁfﬂé%lﬁﬁ

t he sheave and al so has electronagnetlc coils for driving t

r especthepearayndk andstho speed o thayaps isrietsotast Pyt drsecting Rirpigtional ﬁléﬁﬁé 0§ the gdvernor
respec 1\{% brake shoes have different values. [CLAIM 8] An el evator
accord to claiml1, wherein the brake torque after the activation

of t he[(D]LAIM Aevireeldatstae@omiag to claith dedherein the speed of the rope is detected by

detecting a speed of the elevator car.

[CLAIM 6] An elevator according to claim 1, wherein the brake device has two brake shoes to
be contacted with the braking surface for applying brake torques to the sheave and also has
electromagnetic coils for driving the respective brake shoes, and a time difference is provided
between the electromagnetic coils in timing of turning off current conduction through the
electromagnetic coils.

[CLAIM 7] An elevator according to claim 1, wherein the brake device has two brake shoes to
be contacted with a braking surface for applying a brake torque to the sheave and also has
electromagnetic coils for driving the respective brake shoes, and gaps between the braking
surface and the respective brake shoes have different values.

[CLAIM 8] An elevator according to claim 1, wherein the brake torque after the activation of

the brake device is stepwise provided.



