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SHEAVE ELEVATOR, TRACTI ON SHEAVE ELEVATOR AND USE OF AN EMERGENCY POVER

SUPPLY The present invention relates to a nethod for br?ﬁtﬁﬂmﬁm raction -
se '

sheaveweloggszor, to a traction sheave el evator and to -(") an

emer gency power supply. The machine of & traction sheave el evator consists
of a traction sheave with the elevator hoisting ropes fitted to its
grooves apgrabpe! fORI | BRARTIRG JA| VIHRCTTIGN t ISHEAVE) EIREAVIOR) t NERACTIEON | Y
or via a gear. The machine is pro 10 vided with a _brake, which applies a

br aki ng f SHEAVEo ELEYATOR, &NDo HSEh OF\ 8N EMEECEN e EOMER, SUEERY via t he

shaft. The operating brake of the el evator works under positive control

such t hat T%lge ﬁgggn{._s AVEaNs dH kg reentbt d SmBehosPefofi fhLatki Mgcadsed
by the control” systemnot to brake. In a 15 typical operating brake
const ruct toactibe lsheeyd sekevater bytot Re R o5 Hhepre nglevaker and-

equi val ent el enmen - ; tuﬁr’ﬁ:tl ~ counteracting the closing
el ene rgg #ggsgéet %gdgga%gggﬁ%@ge%?hﬁfa%e eagred. When braking is ap-

plied to the traction sheave, the braking effect is trans 20 mtted further
to the el ghat machims ®F t Re bra¢oionf sheavd r edevehar gFePsantisothlr a

gripping forces applied by the .tractd aye:Lp:lhe .
energencygﬁ?ﬁﬁilﬁﬂ ST el?a‘{e-t‘l'%gﬁmﬁtgree %%ée)&e eva%ig%é}?%ﬁgt (g{)pieg agigﬁlé?:lklgloas
possi bl e, ig8s ogeebeesgrapdi nanf cxlesctissic i kEiyon o dyd wicwedhehakrwatniohe 25

Cror ove. t FRSEVEp B LR e FRe Pt T NG (A1 ontles Asane PESS EB: 10
the tiygct{paeghadneh ob aspsies Al bmiqhasatpml:iea_vsat ar soraaidired efQMm_ pt hthe
o0 0E 1012080 e, SRR BERIER U ISR Lo BRED Cofngl o0
angl e ar egBefat ESY beukenddad tHegdewatap) works under positive control
such that the brake is always braking when it is not spe-
cifically caused by the cont&:ol system not to brake. In a
15 typical operating brake construction, the brake is closed by
| the force of a spring or an eguivalent element, and a con—‘
trollable actuator counteracting the closing element re-
leases the brake and keeps it released. ‘When braking is ap-
plied to tl"le traction sheave, the braking effect is trans-
20 mitted further tol tﬁe' elevator ropes by 'the action of the
frictional grip and other gripping forces applie& by the
tractioﬁ sheave to the ropes. In an emergency braking situa-
tion ﬁhere the elevator is stopped as quickly as possible, a
greater gripping forcer'is likely to be needed than when the

25 elevator is being accelerated and decelerated during normal

operation.

To improve the grip between the ropes and the traction
sheave, the grooves on the traction sheave of especially
fast elevators and elevators with a large hoisting height
30 are sometimes heavily undercut. The grip can also be im-
proved by increasing the rope angle. Solutions increasing
the rope angle are e.g. ESW (extended single wrap) and
double-wrap suspension arrangements, in which crosswise

roping ox a secondary rope pulley is used to achieve a



doubl e-wrap suspensi on arrangenents, in which crosswi se roping or &8 MAR 2
secondary rope pulley is used to achieve a 8 MAR 2 WD 01/ 21522

PCT/ FI 00/ 00783 contact angle |arger than 180 degrees betmgﬁgﬂhhe roge

t he tracwodd28a2ave. | n conventional single-wap sus- , the
contact angle between the ropes and the #raction sheave IS 180 or sonmewhat
less if the distance - between the ropes is increased using a diverting

pul ley. Thgsntdeth agigder Clirgepe thaaoVies) afdgireeseasdfigedde tirdefopn@l as
wel | as increasing the cqontact angle inprove the grip. Far nornal
operation, fRAnbEE EFEFAiers Shesvaudily ‘FP%“QHEBOFP%S&H’@]@&'W%P eFHEoT S,

conventi on%eﬁémﬁewﬁﬁp Sla'ﬁﬂeaoﬁt%t%ﬁglbh%e?:%%h' R ARG OUNGPREY NI

over the trac- tion sheave and a very noderate undercut in the grooves of
the tracti ofrsdicbor whehtebd sufditi@mnt soneghatariieass ai f nehes|disganpe
between the traction sheave and the ropes 15 with all el evator | oad

al t er nath veetveRRy ERe F&P&soﬁ%eln?ﬁ?a%ﬁ@rg’éw 1A aRENGTLARE R¥1E8Vhas to

be desi gnednmags AShotR @RGEEEuE @%éeércgéir@s kR8I Qﬁb%atsh.?lggrt'l‘fé M@%‘i
| eads to drawbacks t hat i ncrease the costs of the eleva tor, especitally the

costs arisi®if dai wWeldperat iBFreasing, the capnpaskviaglRaimprovee tbege and
~ the rope g(r]&gL the larger the undercut, the faster the wear. Simlarly,
~in ESWan Ubl e- wrap suspensi on, rope bends fol | ow ng each -other at :
-short distances increase rope wear, In ESWand double-w ap suspension,
rope skew iRpmarenirli spegrtilems i caefhg aleprtass.. mqbu@mgaphlgh—

suspenibon reduces a,par eltek,gglogrsl yé@{‘%’ﬁﬁﬁéﬁ&ﬁgg ﬁéébhand"%a p0| nt

traction eave and the secon ary rope pu
tor errerrbersmosl tmthenbeg@mwtmmqrgesmenlmo@aﬁsm @vénect:hee trdécthe

braking Isc‘f{alnger%% Cé:id’ea \Pé}g rrﬁcﬁ’:ié’rdéj@&ehﬁé LEQR % the gowial §@f My

I nvol ve a e passeng ecel era I on rat
the tractlon sheave would be sufficient to guarantee a

non-slip grip between the traction sheave and the ropes
15 with all elevator load alternatives. However, to provide
for emergency braking,'the 5ystem:has to be designed.so as
to ensure a better grip. Improving the grip, however,
leads to drawbacksithat‘increase the costs of the eleva-

tor, especially the COsts arising during operation..An un-~ -
207 dercut.promotes Wear of the rope and the rope grodve; thé.
| iarger the undercut, the faster the wear. Similarly,-iﬁ
' ESW and double-wrap suspension, rope bends following each
~other at short dis_tances. increase rope wear. In ESWV and
double-wrap suspension, rope skew is. ancther factor in-
25 creasing rope wear. Double-wrap suspension produces a par-
ticularly hard strain on the 'bearings' of the traction

sheave and the secondary rope pulley.

On the other hand, a point to remember is that emergency
braking must not be too effective. If the braking is too
30 effective, the rapid deceleration of the elevator car may
involve a danger to the passengers. A deceleration rate
exceeding gravitational acceleration during upward travel
of the elevator is sufficient for the passengers to 1odse
contact with therfloor of the elevator car. Depending on

35 the initial deceleration rate, this will cause the passen-



exceedi ng gravitational acceleration during upward travel of thé %M&JSW’
Is sufficient for the passengers to | oose contact with the floor of the

el evator car. Depending on 35 the initial decel eration raj®pricbogsdi ! !
cause t NOPEHSEZN 1 8 MAR 2004 WD 01/21522 PCT/ F100/ 00783 gers to be hurled
against the ceiling of the el evator car r at least to tunble. The object
of the invention is to renedy the above-nentioned defects and at the sane
tine to extgneks tihe bechoflednagaissti thel celidvmmrokuthpenslievabazedtaon an
advant ageous f unda- tal_sqlution to el evators designed for higher speeds
or a great®r arFoid']sEEar% eitd‘H@’.feAnot her object of the inventionis to

di scl ose an easy nmethod for utilizing a brake not com prised in the drive
machi nery itha shiewt i oh yher enpassion 19sgens ramedyo the falbedefmentdoned
el evat or that_ has stogped dye to a nger failure, i nventi
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9. The 5featsyps chpcostori Sspedlsidhnf flese8d ehein ealedinteiieouy £hiRla-
* invention are presented in the other clainms, 15.T vention nakes it
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having to “conprom se on the useful life of the ropes or the traction

sheave as &cconbegleseecan easy ghethedntiioy | whibiedngridp beake mdencoms
fopes and {8 ddclh OPnaheRte WA Ay TBn® ' 51 LRABESORMNwnde pAXERL ON

al so leads*t 6o an inprovenent in operating characteristics of fast and
hi gh-rise eglexwatares. toShee fnaashsirem ofnt lgd eMadiar ofthapphrsatdtsirped due

achieved by inc ' aki fs i g CYDr 5
~ying and at on A S BRERY Ty 0\ R v Ol 35 T e COpL gl b T,
- car is not fleatneasepreasedsid/dy . the indgpendenterdaamsr 4, khianda?e Sineng

the fastest_ el evat or t . f e l,cal u _
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- typi the invention are presented in the other claims. _

15 Thé invention makes it possible to extend the safe field of
application of CSW-—type elevators to elevators designed for:
hi-gher_ speeds or a greater hoistih_g height without having to
compromise on the useful life of the ropes or the tractiom
sheave as a consequence of a significantly improved grip be-

20 tweén the ropes and the traction sheave. Using a simple ar- .
rangement, the invention also leads to an ‘improvement. in the.
operating characteristics of fasf: and hlilgh-rise ,eievat.ors.

) ' Safe extension of the field of applicatioh is achieved by
increasing the braking force applied during emergency brak—‘

25 ing and at the same time taking care that the deceleration

" of the. elevator car is not increased excessively. In high-
rise elevators, which are among the fastest elevators, the
mass of the car typically equals two to‘ two-and-a-half times
the nominal load while the mass of the c‘ounterweight typi-

- 30 cally equals the mass of the car plus half the nominal load.
Additional masses to be accelerated in the elevator include
e.g. the mass of the ropes. When, according to the basic
idea of the invention, the decelerating‘ force generated by a
braking device not comprised in the drive machine is kept at

35 a clearly lower level than the weight of the nominal load of



30 cally equals the mass of the car plus half the nom nal | oad. ﬁdgl MAﬁ”?ﬂl
masses to be accelerated in the elevator include e.g. the mass of' th :
ropes. Wen, according to the basic idea of the inventi

decel er %0 6}l ce generated by a braking device not coorr{)k?T@feh !o%sat he
drive machine is kept at V 35 a clearly I'ower |level than the weight of the
nom nal load 1 8 MAR 201 WO 01/21522 4 PCT/ FI 00/ 00783 the el evator, harnful
decel er at i ¢her acdsvdtiprng lemmerfyehcedsrlgdatd f rRESs| edurdnJar emevgietey,

As the br a?ﬁ%%ig vio%et@l%t eﬁ%%@o%:e% i Lhe gid ve nachine but placed at a-
ma

| ar ge di st om’t hé "el"évator chine room’5 has to be rel eased using an
emer gency power supply fromthe nmachine roomor the release of the brake
has to be aif etiecdbrakimprievidernerycémonisedi snatbe, dtireemagizing boawer

sup- ply or _other energency device used gan be, a device with d- erate
ratings, b?&ﬁﬁ?@ tHe Br (;llﬁ%be dée,ﬁﬁgnfs of;:roé“ nglagrgeieleevl%t Tz gg‘dé’redi g™ s
br aki P%fphﬁg %@dUSEéler@ﬂ@agy?ragﬂhge?ﬂ (ﬁfmej:rigemdﬁl pmerlaadlpﬁlgvr ﬁzmsrfe i%!h?p
its efficiency. Using the sqlutiop of t inventiqn onger, use i fe
the ropes E‘ﬁﬁﬁﬂpgct‘ﬁ%?‘ %a’%&z a?@gﬁeﬁ?e\‘i’ d.thﬁg”ﬁ?r %eﬁﬁﬁ tg’nil??e ® ﬁeg@ed .
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reducing e.g. the load on the bear_ ings. The_service |life of the ropes,
traction shédveramEhememergenay ok reaRchet 8 SaVdics Vi thsmeRe r

usual  durgbLLit Yat@hddle MhOkEseSithR) Ar0iny | gBvitegadli 88 thanod@ehiee -

e
and rope suspension can be achieved. As CSWsuspen 20 sion does not_require
‘any vdlluni abas tegarding jis drafrinanterentand nthie epgan & epuiedvéara
very largeiglexgigheeuhli elbyeesd aufahdl eimdidit.yoom floor area Mo

"e‘\)heavy supporting structures iverting pulley arrangenents are needed.

~“The noderate size and wei ght of the nmachi ne achi eved ' .
' Using the solution of the invention, a longer useful life of

the ropes and traction sheave are a.chi'eved.‘ The drive ma-
chine can be implemented using a solution involving no large
15 intermnal stresses, thus'reduci'ng' e.g. the load on the bear-
| ings. The service 1life of the ropes, traction sheave and
bearings may even be increased to sevei'al times their usual
durability. On the whole, simpler solutions regarding the
machine and rope suspension can be achieved. As CSW suspen-
20 sion does not require any voluminous diverting pulley ar-
rangements in the machine room, even a very large elevator
will only need a moderate machine room floor area. No heavy

supporting structures for diverting pulley. arrangements are

N

needed. The moderate size and weight of the machj.he' achieved
25 by thé invention allow easier machine room lay-out and in-
stallation work. High—-performance machines are often part of
an elevator group of severél elevators, and in this situa-
tion the advantage reg'arding space utilization providéd by
easy placeability is accentuated. The braké not ¢on1prised in
30 the drive machine as provided by the invention can be used
safely and without any majo:; special measures in a éi_tuation
where passehgers are to be freed from an elevator that has

stopped due to a power failure.



25 by the invention allow easier machine roomlay-out and in stalljagi MaR 20
wor k. Hi gh-performance nmachines are often part of. an el evator group of
several elevators, and in this situa- tion the advant ageﬂcﬁﬂﬂq‘ﬂdﬁ% space
utili zawodm2pR2dvi ded by i easy placeability is accentuated. e brake not
conprised in 30 the drive nmachi ne as pré&ided by the invention can be used
safely and wi thout any major special neasures in a situation where
passenger sIar ¢heo flod liowdad . f the dmnwEntiamnwihhtbdadessrapgdd byudhe aid

nvent | on W1 Pio@ GHELS, (81 B (AL S ELEMRTE of et renees

wi t hout |igft iapgliitatriangect othepplnveattiiom odst bachnvent tlhnraefesenite wbh
reference to the a tacggd dr aw ng’?l wherein 5 Fig. 1 illustrates the

pl acenent tBEcBFHF‘Hg‘e o AEIPHFent SRS r i ve machine Fig. 2 presents a
brake engaging a guide rail, and Fig. 3 illustrates the principle of an
arrangeyengi §orit he rel easerofebr akes pohcementi sefl ian 8bevelGnalthife
machine. Fig. 1 illustrat eg, t he Sl aﬁemant of ,an elevator drive na- chine 1
in a machi ne room 45 aBEPEAEPEnte| EDGt SPVAEBFEPRay 39. The drive machine is

pl aced on p; goudti ng PASSeAPs CANLbEEKE! EHEAGUnG! ANyaEael regans anthe di stance
bet ween the por- tions_of the hoisting ropes_48 %m ng to the counterwei ght

3 and to tHigel 2vat orikhpsrae@spebf PREREABLE BY FradTFF IEMIRerfPHg

pulley 47 so that theygistaneads HMeWakes an8er EbmPribeadi shancke
corresponding to the. dianeter of 20 the traction sheave 2. The brake 6 of

the ddidve machine fudeiversagkingrily as a hold brake when the elevator is

| ) Fig. 1 illustrates the placement of an elevator d1_'ive Iﬁa-
chine 1 in a machine room 45 above a en elevator hoistway
39. The drive machine is placed on a mounting base 46 con-
15 structed from steel beans . The distance between ' the pof—
tions of the hoisting ropes 48 going to the COu.nterweig'l_lt
3 and to the elevator car 4 has been increased by placing‘
a diverting‘ pulley 47 so that the distance is somewhat
larger than the distance Acorrespond‘ing to the. diameter of
20 the traction sheave 2. The brake 6 of the drive machine
functions primarily as a hold brake when the elevator is
standing still. A preferred method_ of braking an elevator
js electric braking. Generally, in electric braking, even
in cases of power failure and emérgeﬁcy stop,- the motor
25 brakes regeneratiirely. The operating brake 6 is engéged,
increasing the braking power. Thus, the traction sheave is
heavily braked while the ropes, counterweight, elevator
car and other masses sué.pended on them tend to continue
their movement. If the grip between the traction sheave
30 and the ropes is insufficient, then the rope will start
slipping, and braking the traction sheave will not stop
the elevator. In an elevator like that in Fig. 1, the risk
of rope slip is present when the speed is relatively high
or when —there is a very great imbalance between the car-

35 side and the couqtemeight—side parts of the system. Imn



standing still. A preferred method of braking an elevator is elec rq QMAR 20
braking. Generally, in electric braking, even in cases of power failure
and energency stop, the notor 25 brakes regeneratively. E§ &g@m ng brake
6 i s enyéQeH21523 ncreasi ng the braking power. Thus, the tr T ave is
heavily braked while the ropes, counterwetght, elevator car and other
masses suspended on themtend to continue their novenent. If the grip

bet ween t heriglhatisa shdavies0 sdeveltensopasowsvensufthieci eatr, aﬂn@ntﬂt@ rOpe

will start _slippin nd brakin t he traciion sheav WI|| not . st qp
ol evaror | 1GPUITSTRORTEr RPRo Sehoret vy FHRSE: Fheth T GR oroPaaoetl ms o
present whesadthewspeeddts ¢eheéi velpe heoib. OAtV\mﬁwéﬂ‘leépeleﬁsa, VEEY tH&eat

i nbal ance bet ween the car 35 side and t he count erwej ght-side parts of the -
system | n @hEVREPHARS? GEFER 2GRS BT ACEIEReTF83tRFgHEPPEe f ROt

el evat ogs, JiowRvediifh ;Eﬁ@%h@i@dtﬁaebrsﬁaat a&ws%@uae@ﬂg, P ea¥Y haatn?ven a
25-% overl oad as suc not cause rope slip. | ower "speeds, if the

el evator i s*,:l’@)nﬁ?@ﬁ?l SHal ¢ergengyiedtarhe l?ﬂépéll@@% nepeedsy arwhen | S¥ieng
wh t he br, h At
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hi gher speeds everal neters per
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rope wear ron-r1si enent eq oV

the drive omdly lsé.l\ghﬂwr@pleratear.t he drive ITB.ChI ne com pr| 5| ng a tractlon
sheave driving the hoisting ropes and, 15 via the hoisting ropes, noving
the elevator car and coun-- terweight suspended on the ropes. In the case
-f"\)of an ener Ingereyctsitcr, the tnmedetionhl i:sdd)mplemehhedt read i doy Sheaved-o

decel erale Lbs IOl 00y FRELgSney A9P J $A04d VAR it fe HRORSRGABOM -
' prising a traction sheave driving the hoisting ropes and,
15 wvia the hoisting ropes, moving the elevator ca'r‘and ce'un'—
- terweight suspended on the ropes. In the case of ‘an- emer -
gency stop, the brake falls down on the traction sheave to
decelerate its motion. Eméi:gency stop is activet'ed in a
manner known in itself. Emergency stop 13 complemented by
20 using a braking device 10 not comprised in the drive ma-
chine. There are several alternatives as to the point of
application of the braking act:.on of the braklng dev:u:e'
not comprised in the drive mach:.ne, because it is intended
) to decelerate the mo"tlion of the elevator car independently
25 of the friction between the elevator ropes and the trac-
tion sheave. The action of the braking device may be ap-'
plied e.g. to the elevator ropes, to a guide rail or to an
equalizing gear. A preferable solution is e.g. a forceps-
like device applying a braking action to a rope, a ‘gu:.lde
30 rail or an equalizing gear. The braking device not com-
prised in the drive machine can be caused to start its
braking action before the main brake of the elevator is
engaged. This may result in avoiding rope slip altogether
and accomplishing braking using the brakes only. On ‘the
35 other hand, it is possible to utilize rope slip during
braking. This wiil distribute the heat produced by the



20 using a braking device 10 not conprised in the drive ma- chine, ihﬁ ﬁ‘ﬂm
are several alternatives as to the point of application of the bﬂa i é
action of the braking device not conprised in the drive machi ne, because
it is iQiRnmesy to decelerate the notion of the el evat or PEIFIPGERENdent | y
25 of the friction between the elevator ropes and the trac- tion sheave.
The action of the braking device may be ap- plied e.g. to the el evator
ropes, to ls r.ails or ualdzing . « A pLe a L.on is
e 0 a1 or DeiifE, Rl o el Al MeLL LA LA RS WM e 30
rail or anre§uakszitip gesguiféd brakimg feviee afottherhrapingediewnicie

dri hi nb d AN br aki ' f h '
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other hand, it is pqssible.to utiljze rqpe sli urin braking. This wll"
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-reduces the required braking force of the_braking device _ pot conprised in

D

the drive Fawdi nEheHaiEtiekiany brake | el aReBEgK &N BRI MRY v Vet ne

brakes firgt:yonatBeybrakeduhd EBEcE NSt MBREI BRaRBIoENeNRY @ik dRyice not
conprised 1n the drive machine start braking at about the sane tine.

Thus, the chineimay pehkbecahprehenaBseRa- braking by re- ceiving any
resi dual force that the brake of the drive ma- chine may not be able to

absor Qg 10 4s £fQr & SYALOF R, (i CEBRERL10Tof Nenly akeskagt not

conprised in the drive nachine is preferably | nplenmented by nonitoring the

el evat or sperRrigedein dgq hdrbper Bachigpalissipreterabhe Argdensnted
el evat or hi‘n@;‘fﬁ.tlofrikﬁe cReakl dhachhe SlEupt g RRCI N@sStrds ki ng and

at the 15 nme tinme the el evator speed I's higher than a set speéd, :

_ '~ tional state of the brake in the elevator machine. If the
brake in the elevator machine starts braking and at the

15 same time the elevator speed is higher than a set speed,

e.g. higher than 1 m/s or 1.6 m/s, théh,the_brakes not
comprised in the drive machine are applied. In this way,

it is possible toravoid t:ipping the braking deviée not

comprised in the drive machine.

‘20 ' If the braking device not comprised in the drive machine ,
is implemented as an eddy current brake, e.g. using perma-.
nent magnets by causing'the magnets to interact with'the
elevator guide rails, then the contribution of such a de- ;
vice to the deceleration is dependent on the speed; It is

25 possible to implement a mechanical braking device gripping
a guide rail or.rope that will only brake when'therspeed
exceeds a set speed. Thus, the brakiﬁg device will not be
tripped e.g. during servicing operation'whén the elevator
is operated at a-relatively low speed, even if the safety

30 circuit of the elevator should be open, and the device
therefore does not require separate shunting 6f the safety
circuit. On the other hand, the braking power of an eddy
current brake is insignificant at a low speed, so such a

brake will not hamper servicing operation.
»
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e.g. higher than 1 m's or 1.6 nm's, then the brakes not conprised ignmpmre200t
drive machine are applied. In this way, it is possible to av0|d tripplng

t he braki ng device not conprised in the drive nachine. 3}(}:{. c§grakl ng
device WRU¥PAPrised in the drive nachine, is inplenented as an e

current brake, e.g. using perna- nent mag%ets by causing the magnets to
interact with the elevator guide rails, then the contribution of such a
de- vice tFithe auegaantss cﬁlgb@a]ﬂ%p'bh@e&ﬂplmim%easbé@hinm artipd pgossabl e

to inmpl .
hat wi 11 GRS brSREs St e s BEaRE” 18, AR (ord AR 12 brdielaBa1i ng
device w | Iden.dtcebe(lm | pped compricked np s*ehm dzmgreopmczium \alaen:ermQ;

el evat or er at ed t ar tlvelylows eed _even if the safety

circuit of ttch é\}g’e& G RP S %ﬁ%fo‘?‘?éb%%ﬁﬁ%kl?ﬂe%f’&?& ('fd%s not

r equi r es separdion &lwrﬂnélglmfwhhehsafvet YprakiesCWUC *ANddenwidepyhanded he

br aki ng power- of an .edd curre ake_i_s i nsi g{q\lflcant at a | ow speed, so
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the brake I's operated
vided with brake pads 115 th.ch are pressed against the

15 guide ran.l 114. The 1ntegrated iron core - brake jaw com-
blnat:n.on, i.e. the. disk packs 111 are pivoted on pivot
pins 118 located between the jaws 112 and the iron core
113 and fastened to a frame 120 supporting the brake. "I‘he'
braking force of the brake 110 is generated by springs 117

20 compressing the jaws 112; presented in the figure ras digsk
springs. Other types of spring, e.g. spiral springs nlay
also be used. The springs are placed around a bar 119 go-
- ing through the springs 117. At least '.one end of the bar
is provided with a thread fillet. By means of nuts 121,

25 the springs are kept corr@ressec_l between the ends of the
bar 119, applying a pressu:fe to the jaws 112. Using the
nuts 121, the braking force can be adjusted within the

limits imposed by the structure and the components.

Fig. 3 presents an arrangement for releasing the bra‘keé
30 110 not comprised in the drive machine. Normally, the
eiectrical- and conﬁrol equipment 151 of the elevator pro-
vide a supply of electricity to and operational control of‘
modules 152 operating the brakes not comprised‘ in the
drive machine, which are mounted on the elevator car.

35 These modules 152, which in their simplest form may be



The integrated iron core - brake jaw com bination, i.e. the disk

are pivoted on pivot pins 118 |ocated between the jaws pEipfrraggoee iron
core WOAHY2fastened to a frame 120 SL§3pOI‘tI ng the brake. The braking
force of the brake 110 is generated by springs 117 20 conpressing the Jams
112, presented in the figure as disk springs. Qher types of s r|n .
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nounted on the el evator car. 35 These npdul es 152 h’FI n rrpl est
form may byitigymeuomty weesed1590 mepaadidorhs gaﬂ? Fte (‘,anes
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bei ng rel ease subsequently a_snaller holding current

el ectl0 ci by gmppn@gbrt&;@amzsdgumﬂeuh#& O RIS soa%éa‘H-P‘i!hgré&P ca 5
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el evator 0 be released via control fromthe nachine room :
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15 emergency power supply 154 and a control unit 155 provided

vided with brake pads 115, which are pressed against the 15 gui del ;ﬂa@wlﬁui

in conjunction with the emergency power supply or a sepa—
rate control unit or control functions cdmprised in the
electrical and control equipment 151 of the elevatoxr, the

, bfakes 110lengaging the guide rails 114 are caused to re- -
20 lease thelr grip. The reqguired releasmng and holdlng cur-
rent is obtalned from the emergency power supply The
emergency power supply also supplies the electric power
- needed by the control unit used. If the elevator's own
j") control” panel 151 is used, then the normal operating func-
25 tions and the supply of electricity to the elevator ma-
chine aré disabled either by control functions or other-
wise. Similarly, othef activitieé consuming significant
amounts of power are disabled to make sure that the lim-
ited power supply capacity of the component, e.g. battery,
30 'of the emergency power supply used to generate or store
electric power is not exceeded. After these brakes 110 not
comprised in the.drive machine have been released, the
brake in the drive machine can be released and the eleva-
tor car can be moved to a suitable floor to free the pas-
35 sengers. As the brakes not comprised in the drive machine

have been designed to provide a relatively low braking
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PCT/ FI 00/ 00783 power, releasing the brakes does not require a very1hiagpmR /)
operating power. By releasing the brakes 110 chronologi- cally in
succession, the maximumcurrent drawn fromthe energency power supply wll
be quite small It is obvious to the person skilled in the art that the
embodi nents of the invention are ndt restricted to the ex- anpl e descri bed
above alldgt that they can be varied within the scope of the follow ng
clainms. 18 MAR 2004 CLAIMS 1. A nethod for braking a traction sheave
el evator which has a drive machine with a traction sheave and a brake
whi ch act & noathddhfer bralac) & oactbhehasee clevatst wiich haxpa siridl maahimebyitht dgadtivact | on
sheayg, t he
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conprised in the drive nmachine being of a nagnitude equaling at Ieast 30%)
of the weight of the nom nal | oad and q 50% ?%H%i %ht of
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[ Sk \kidiR 1 he X Toal Aind %% sPURK Gl dork Bend F@hd RRgsheave. 4. The

nmet ho erein the traction sheave is stopped and
while the elevator ropes are slipping in rope grooves of the traction
sheaye, tTre wbeyakedeiiredon aloed 1byimtarbe. th rbadking Gacti@y b thenmakirgoaeicesat i n t he

dri V@on‘gﬁ&m n[i'ﬁ'ie e I:FI (ﬁ] r@j& E&gigeiaﬁfﬁ‘st%ﬁ ee(ijeérhlgr ﬁltr?e'nrpréked %qﬁeeﬂrée:tlﬂw SRRl | bution

to deceleration pro evice not conprised in the drive
machi ne i s dependent on speed 6. The nmet hod as defined inclaiml, further
conp4.i si Nehet Methsd a9 defineaeii eRm Mowhdiein hrakhdign drsave @s siopjedCanapwhigane i N t he

1V ol Ml Y s TE 92 o OB n UL sl R SUOAEY el e MOV e
upon T €l ea e 57° Orre rak evice W raising the el evator car
7. A@@an#*@ﬁn@h@@meméﬁeVa@UF"E@Wﬂ@|S|ng a drive machine with a traction

sheave, hoisting ropes driven by the traction sheave, an elevator car and
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braking device not comprised in the drive machine is dependent on speed.

6. The method as defined in claim 1, further comprising the step of releasing the braking device
not comprised in the drive machine by an emergency power supply, the elevator car being movable
upon release of the braking device without first raising the elevator car.

7. A traction sheave elevator comprising a drive machine with a traction sheave, hoisting ropes
driven by the traction sheave, an elevator car and counterweight suspended on the hoisting ropes and
a braking device not comprised in the drive machine for enhancing braking during emergency
stopping, the braking device not comprised in the drive machine applying a braking force directly o at
least one of the ropes, a guide rail and an equalizing gear of the elevator, a maximum magnitude of
the force decelerating the elevator car generated by the braking device not comprised in the drive

machine being equal to about half the weight of a nominal load of the elevator.

8. The traction sheave elevator as defined in claim 7, wherein the braking device not comprised



stoppi ng, the braking device not conprised in the drive machine agpgyMag 20
braking force directly to at |east one of the ropes, a guide rail and an
equal i zi ng gear of the elevator, a maxi mum magnitude of the force

decel erating the el evator car genergt ed by the braking device not conprised
in the drive machine being equal about half the weight of a nom nal
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i s a Py LEFWIYE) A tﬁﬁB‘I’ f?ﬁggeé'rﬁ ?ﬁvé'oforce directly to the at |east one

of the ropes, the guide rail and the equalizing gear of the elevator. 9.
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10. %h energ ency power “supply for a ction s eave el evator having a drive
machine with a traction sheave, hoisting ropes driven by the traction
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not mapel sed in the drive machine is equal to about half the weight of a
nom nal |oad of the elevator and wherein the energency power supply can
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an offen THESMETISAOMPRIOE BYPPIVIRS dEfIRRAHT Slaine &9 “'(f‘&FF“’b% masuE magitueg f Beer gency
powefbrcs Luacdlefata@ iefdevedr car gdnararadlly, tHeubrbhiey deviuepndt siomgrisedbinake drive t he
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S Up PlokitiorP Wiy She ddévams Car@hn B mbwast the braking device not conprised in the
drive machine so that the elevator car can be noved wi thout first being

rai sed.
i2. The emergency power supply as defined in claim 10, further comprising a brake in the drive

machine and wherein the brakes in the drive machine and the braking device not in the drive machine

are sequentially released.

13. The emergency power supply as defined in claim 10, wherein the emergency power supply
enables release of at least the braking device not comprised in the drive machine so that the elevator

car can be moved without first being raised.



