, €3e>0>| FB46j Tl T5r k3 ELEVATOR AND TRACTI ON SHEAVE OF AN ELEVATOR The
present invention relates to an elevator as defined in the preanbl e of

claim1l agq) e el ev on sheave as defined i pch@onseanbl e of
claim?7. The operatlonj ﬂH w wm@ mlonal traction sheave el evator is based
on a solution in which W e ropes 5frV|ng as hoisting ropes and al so

*18Q18

as suspension ropes 10 are oved by nmeans of a netallic traction sheave,
often made of cast iron, driven by an elevator drive nmachi ne. The notion of
t he hoisting rEpEyAmOﬁdBNEsTaAﬁﬁEDNnSHEAHECQEnAErEbE@hTOEnd el evat or car
suspended on them The tractive force fromthe traction sheave to 15 the
hoi sting ropes, as well as the braking force applied by neans of the

tracti on sheavegy,l gpfé&;ﬁeﬂ iﬁ@gnpyoﬁh%e%%%y of the drdedion hetween the
traction sheave and the ropes. 20 The coefficient of_ friction between the

steel wire ropésngAd ltrhet}h%t BRFEPEPLPadf oflaHBatesifs el i ATel BVAHBIY i s

“often insufficieattiBni khebiet asmaeniaks thetheqpreaddblgrbp behweren.the
tracti on sheave and the hoisting rope in normal situations during el evator

op 25 eration. The friction and the forces transmtted by the rope are
i ncreased by nﬁﬁbfpp@gathensh&pa afortvies triope 1g noeves. con gheave axtewn-

sheave. The tr%%glgt %%r SoAT & R %kq%g\qﬁfhﬂfgﬁrgg%egr theﬁgﬁ%a d ope

grooves, which cre arn on the Aol stin ropes re al so
cause nore \NeaISe@ffflrlﬁeaﬁoh@tllsﬁgngoﬁé@eﬁhélﬁldr Oy IBG0 A RENSEPTa R’ SAgeous

sem ~ Circiar .eL0sRnRRCoNAad Or ot as Heed1@18. thlcdhivar tsidg,puldeys. The
force transmtted by the rope can ' alsa be |ncrea%§q by |n%%§a5|n t he
% 5P

angl e of bite B5&35MeREeRtt k&St 3% on EhesFe Bih@™t using a
so-cal | ed "doubhene.agpheamoan@genait the hoisting ropes produces a mo-

tion of a counterweight and elevator car suspended on
them. The tractive force from the traction sheave to
15 the hoisting ropes, as well as the braking force ap-
plied by means of the traction sheave, is transmitted
by the agency of the friction between the traction

sheave and the ropes.

20 The coefficient of friction between the steel wire
ropes and the metallic traction sheaves used in eleva-
tors is often insufficient in itself to maintain the
required grip between the traction sheave and the
hoisting rope in normal situations during elevator op-

25 eration. The friction and the forces transmitted by
the rope are increased by modifying the shape of the
rope grooves on the traction sheave. The traction
sheaves are provided with undercut or V-shaped rope
grooves, which create a strain on the hoisting ropes

30 and therefore also cause more wear of the hoisting
ropes than rope grooves of an advantageous semi-
circular cross-sectional form as used e.g. in divert-
ing pulleys. The force transmitted by the rope can
also be increased by increasing the angle of bite be-

35 tween the traction sheave and the ropes, e.g. by using

a so-called “double wrap” arrangement.
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WO 112/ -4608a 2 PCT/ FI OL/ 01071 In the case of a steel wire rope and a
cast-iron or cast-steel traction sheave, a lubricant is al nost always used

in the FoR& b ([ﬁduce rope wear. A lubricant especially rqgueasélos
internal rope wear resulting 5 fromthe interaction between rope strands.

External wear of the rope consists of the wear of surface wires mainly
caused by the traction sheave. The effect 20f the lubricant is also
significant in the contact between the rope surface and the traction

sheave. 10 To pipvige aagkbydd tatatchben thed opgHQrende ashane tihain cadses

rope wear, inserts placed in the roove to,achi eye ,a greater f |ct|on
coef fi ci ent haf@%eﬁ?%@edtraﬁ%horbrgﬁ?g‘é‘?t f"néélpffécélfl d]ssg'?]ce}g %

. speC| fi 15 cat ivaigs WE3RT 946 2 lae dr &isd 198 196Guddier omes ewdsr desclubenjcan{:t hese
speci fications are r.el altl veI tcg'kath%-?einrtQQ% gr ooy, §g gjeatrherégéfﬂﬁgare

provided with a Ryl ranlsver se oresr | ansversé corrugation creatin
~addi tional &l asfragt yhien .Uh?eelsemttm pertwieen oforde Sltr¥§élidts anﬂxtﬁrlz@la way

softening its %gpccﬁfe éﬁb@ f&ﬁ@rééné'i@«ﬁég&fv‘@l@é wayseds by, theckopeees

i nposed on the opes, so the ave to be replaced at intervals
Wear of the |n§@ﬂtr91§bc§ald§eﬁn lﬂheth@pérg“ﬂ@é@@s shfatehe ?H?erqf&eé:tbeij@/een

insert and tractHioOnisheavgnandsgi rﬁl&s’cﬂaé 1‘2;5cér'§tl $narth@sbj esitdt t be-
i nvention to achi eve an el evat or tract |on zlheave has an

excel | ent grip OFP st( ITRS S Cearfad1 tdfr?ct & PAGASH sheave s

dur abl e andoof a desi gn that reduces rope wear An 30 ot her object of the

nvention i torslimpate or auoldithe AbpvengeabbenfodysadanLagas.of

prior-art SO|UtIO reve a i on sheave’t es an
excel lent grip wanser ¥ope woRri sidseabs o baged elnd%@smﬁﬁegmﬁ?e Ao

specific object;afidhe 4 NYLRLLOR F5i3PibR EbEEEDSLert nl@é(\(réYB@eﬁf ugaaagerrent
bet ween the traction sheave and the rope in .an_el evator. IS alsgé

obj ect of the iFHEMPBRCFo2BhplySEatd rGagmsit S\D 1315/ SPPF1
15 cationg US3279762 and US4198196. The inserts described

in these specifications are relatively thick. The rope
grooves of the inserts are provided with a transverse
or nearly transverse corrugation creating additional
elasticity in the surface portion of the insert and in
20 a way softening its surface. The inserts undergo wear
caused by the forces imposed on them by the ropes, so
they have to be replaced at intervals. Wear of the in-
serts occurs in the rope grooves, at the interface be-
tween insert and traction sheave and internally.
25
It is an object of the invention to achieve an eleva-
tor in which the traction sheave has an excellent grip
on a steel wire rope and in which the traction sheave
is durable and of a design that reduces rope wear. An-
30 other object of the invention is to eliminate or avoid
the above-mentioned disadvantages of prior-art solu-
tions and to achieve a traction sheave that provides
an excellent grip on the rope and is durable and re-
duces rope wear. A specific object of the invention is
35 to disclose a new type of engagement between the trac-
tion sheave and the rope in an elevator. It is also an

object of the invention to apply said engagement be-



PCT1FI 01/ 01071 tween the traction sheave and the rope to possible diverting
pul l eys of the elevator. As for the features characteristic of the
invention, o, yef&ence is made to the clainms. In an el evatgipRjpmpsed w th
hoi sting ropes of substantially round cross-section, the direction of

defl ection of the hoisting ropes can be freely changed 10 by neans of a
rope pulley. Thus, the basic |ayout of thé elevator, i.e. the di sposition
of the car, counterweight and hoi sting machine can be varied relatively

freely. Steel wgyeln' @P@S tadtaReS dWded it adRad-PerddibpRardi tw st ed
fromsteel wires consti %g tute a rleiﬁ§%¥80f conposi ng a set of hoisting

ropes for susp¥RditagSt RELer¥Falsr t65r © tint erwei ght. An el evator driven
by neans of a traction sheave may conprise other diverting pulleys besides

the traction sheave. D.yertdng pulleys are used.for di fferent. 20

pur poses: dive?ﬁiﬁ%nbE¥P%y§%§%€15§b %f%é%%ﬁﬁ%ﬁﬁ? dD%QEFFb ‘ﬁ?g%ﬂ%?bn
“ratio of the ekrefatrencearsamdter toottheecwsinht, and diverting pulleys are
used to guide the passage of the ropes. Each diverting pulley nay be nmainly
used for one of these gurposes, or it may have 25 a definite function both

regardi ng the JispEhsEeRVAAPT0 RIFRVided Wehhs hof s§dingi ngPRee PépexiPThe

traction sheavetdhit¥enipy tdhendr tyesBRgBEbgoaddithieond] o/c fDVES oftheiset of
hoi sting ropes...The .tractjion sheave and ot her eventual div%%;ugg ul$eys

are provi ded witf<33FoRE gFaBvESLSEAPA FEFES FFhePEet *6° Woi ?$§F opes
bei ng t husl@ui ted neepey ab £l 3. rdben rullepe pribey tlas bgairstlag siteedfwire

rope a coating t%%ln.teasﬂé‘xiz £°pe.§f°%%s &%o%iﬂi%% QeaLpLrigss tign,_a
practical ly non-slip contact be Wweern T ope “pu ey and rope 1S 'achi eved.
Thi s i s advant &geved obspeandl Iholdstine vasaivk aawpdepuibeyedsetels- a

traction  WOHQr(( Ir52A WPCHRO1 ALY %bpes or ropes provided with

a load-bearing part twisted from steel wires consti-
15 tute a tried way of composing a set of hoisting ropes
for suspending the elevator car and counterweight. An
elevator driven by means of a traction sheave may com-
prise other diverting pulleys besides the traction
sheave. Diverting pulleys are used for two different
20 purposes: diverting pulleys are used to establish a
desired suspension ratio of the elevator car and/or
counterweight, and diverting pulleys are used to guide
the passage of the ropes. Each diverting pulley may be
mainly used for one of these purposes, or it may have
25 a definite function both regarding the suspension ra-
tio and as a means of guiding the ropes. The traction
sheave driven by the drive machine additionally moves
the set of hoisting ropes. The traction sheave and
other eventual diverting pulleys are provided with
30 rope grooves, each rope in the set of hoisting ropes
being thus guided separately.

When a rope pulley has against a steel wire rope a
coating containing rope grooves and giving great fric-
35 tion, a practically non-slip contact between rope pul-
ley and rope is achieved. This is advantageous espe-

cially in the case of a rope pulley used as a traction



sheave. If the coating is relatively thin, the forcedifference arising from
the differences between therope forces acting on different sides of the
rope pul - €(¥02V\-46L+ not produce a large tangential displacerngiymefobhe
surface tRaf would lead to a | ar ge extension orconpression in the direction
of the tractive forcewhen the rope is con%lng onto the pulley or |eaving

it. The greatest difference across the pulFey occurs atthe traction sheave,
which is due to the usual differ-10ence of wei ght between the counterwei ght
and the el e-vataratar. ard tleet heatanty tikatréletivealti bhishedhe i Bnote a

D ort Yl 52t haRiPYEL BRI ALOMEO e B LEBS P dULARES) BLELLOR, At
braking, a fac or "&i ther a to or detracting fromthe rope forces

" resul ti ngl5fr omppke fbab&ﬁcecmltlfgeroehcﬁe-ff&r@@rtdlsﬁ@aﬂt afheht reare iwhlof the
bal ance di ffef%ge At that gflotdta%eeleveataé rtlatllg%tlélt Nifsgoatdmhi s al so

advant ageous i nt as It 1S squeezed between the rope and the trac-tion
- sheave, thed co&fi e SNTHGCDENSspIasskd ase! rﬁ?ctﬁzolté]‘@e t PEE FHTRE ST on

woul d tend to ewabyeskaohheisi dasof dt.hecrc@_eﬁ @ OOthe Aerauehveonm:e@el on
causes | ateral s rea ng of the material &coat ht., be_dam ed by

the great ten5| JECEE P OB i ht CREFY
bottom area of 'Ithlee groavebt kaf fiarance |ateosad paet spuhlgy ooreurst t@tm

por ti onhavi ng ,dr %%Ia%ftl%tla?tt o than he edges d saghi Yeth abc bis vay,
the surface pressuré | he rope can be nore even |str| uted over
t he ropesutfacenssd qﬂwevewhtacleebweelheth@peogliﬂéewelghﬁu@mt repe gr oove

al so provides R UMAOTdRSUPPOLhHet @at:haertqaae tded e RS Ssheaddrppsed on
the rope maintainsthe cross-sectional for t he rog{gﬁbetter wever, t he

0
coating nust h&Pé £t FreRddss RAFIRG eRPL E]SYr e RECENEST 0pé el HRYRET ons
resul ting fromdheﬂsigorhéd@&ﬂ“baildm aﬁmﬁ)ebshkﬁ)n@raw fdter cantiieyy addurs. At

oughness of  HET ope, T G HE e - B ) EYPE 16 %@%ﬁ%@%&%n the
surface w tes tforosi nkhat blaéast:epajmtﬂfaﬂxtepqmt oleprndad | AY, thet @drecenough

to ensure that (he @ettm& bamlht:enatf%e?éheet !aﬁli' YrRscape fKOmusger the
roughness of the rope. For steel wire ropes ess than 10 nmthic¢k, in

whi ch the surf&e& mﬁ“@ééoﬁrepof thipe|eRaLANY dFal2LERi QEVEEL298OUSat Thy

hardness rangi gaftr,oradel ow LR Ehes A Wpetwedabaiie 108bshaiéAtantbecused.

For ropes haV| ng surface 10 res th.l nner_t ha |n conventional el evaf or

ropes, i.e. a‘?ﬁ‘?‘?@’esurt\fqﬂh [T AT WOt ST HRTERTS 72 Sg Sugﬁ

pr ef er abl e200att|hra} hamjrte:s@reasszmrt hemlai‘tgaami EaboeroBe . t@Otlshoseﬁesr even

harder. A re alene N coald \n% DAt il s s Mt dsLoPeapL L SO
ace out 0O

15 what t hi cker suf IS used good coating
har dness is i n seadinge of 5B§utma7t@rla§5 sH¥? eROahéng tfﬁlgélll:er o8 MAg i s

needed. In ot hey éeapr1§'§ ther gidelatnesed Idiss aphadeesd and tii nrey ﬁengn@g lsh
S use As t he

used, and for thlcker W res I cker 20 coati i
coating is firmBf af?AcHEd Fﬁl‘?ﬁﬁrsﬁga%%cb%ht%h%le% og%h ToftpPP¥Fng t he
entire areasredthary agaiinst flheeshéaverrtder e wtdooeclpotiemwerart hen

coating and thelaqjlela%ve no ?giegggge uasslb‘glerlv\\%p of ahhesge Ancggitiesi yg bond

may be made e 5 vulcanizing ar oating onto the surface of a
metal lic rope s‘ﬁé@ﬁé’&ﬁ B clwits rtfgalpoliﬁ%ﬁefﬁ%ﬁ’@:%rpﬁ%‘llé‘? tBRPFAY ABteri al

onto a rope sheaxe Mgd @én\/\béhﬁt@trearév@dhgﬁldi%tqumtt@p%yémgt@eC@@peng
mat eri al on the ro e shea e or gl ui ng gitel enent fast_onto gg t he
hahgfagge© e

rope sheave. ohge OB TR or TRVt a
surface pr essurxﬁbpe*rtms@@v@nalhe p@atmdgsbynobrlee umﬁ@rm hreumoatti nigo shbeal d be

nard and"thin, ad on_the 38 QUier. hand, L. goat ng,Shaylg he: sulpgiently

soft and thi ck T8 ﬁer ough surfa ure of the rope to sin
into the coati g« oCJaOS@ﬁ%tJeO@I@?gr géermpof the rope better. However,

the coating must have a thickness sufficient to re-
ceive the rope elongations resulting from tension SO
35 that no rope slip fraying the coating occurs. At the
same time, the coating has to be soft enough to allow
the structural roughness of the rope, in other words,



WO 112/ A085 6 PCT/F10111111171 produce sufficient friction between the
rope and the coating and to ensure that the rough surface structure ' wll

not pi ercgvd&? fating. ~ 5 A highly advant ageous enbodi mgigér/@éi/dia
invention is 4he use of a coating on the traction sheave. Thus, a preferred

solution is to produce an elevator in which at |east the traction sheave is
provided with a coating. A coating is al s® advant ageously used on the di-
10 verting pulleys of the elevator. The coating functions as a danpi ng

| ayer between the BebdhklieC WigRe pd | €ynandtt heabei $hirtganogesncbhe-reoati ng
of the traction sheave and that .of a rope 15 ey b d|fferently
rated so that FRBCEBHri WG onRthe (MY t%h?%\?él %@s/tr QEBS (P Hdhmodat e
“a larger forcewdilif epencebatoasdallie sxeapre fHom pumiw’rtum tandimeasd ed are
thickness and pgte Ei al c)greoperti es of the coating. Preferable coating
materials are rub ber —and pol yur et hane. The coating is required to be
elastic anc durable, so it is possible to use other durable and elastic

materials as fapragdhqy £k bf%lﬁ@'gel%rs%o%a%noﬂg%otHQé‘k the %H{Jé?e
pressure produced by the rope e coating may b rovided with

rei nf or cenent sthe. §UréarBoWifPEePr6r che@arﬁ%lad%lvr?éiyals}“i‘acuf |t}41é'-'r]"snesc%
inprove its capaeokyihg \Maiﬁlﬁie&.im lrarﬁgelrxfgal ft&fsbenswand/ @hoirl@ wearidg or

ot her propertie surfac the r 30 The invention

ot ovi dbs e GPPBY i 0adPRiEAYSeY dfofs ahal™ HORSE He bt SHRSR4T on

bet ween trirti enrsheavkiandrhoilsdn ngrr openvenalonaﬂl ngléweatog aaqresmater .

thickness in theg bot}&gr%§5 l—?ar\ﬁ%%?f Sqih}%agr oo‘)égrgéstgﬂ]lépt es e hoad gyenly
t

in the transverse di i on of roove
thick, a preferable coatlng hardness is in the range

of about 80..90 shoreA or even harder. A relatively
hard coating can be made thin. When a rope with some-
15 what thicker surface wires (about 0.5..1 mm) is used, a
good coating hardness is in the range of about 70..85
shoreA and a thicker coating 1s needed. In other
words, for thinner wires a harder and thinner coating
is used, and for thicker wires a softer and thicker
20 coating is used. As the coating is firmly attached to
the sheave by an adhesive bond comprising the entire
area resting against the sheave, there will occur be-
tween the coating and the sheave no slippage causing
wear of these. An adhesive bond may be made e.g. by
25 wvulcanizing a rubber coating onto the surface of a me-
tallic rope sheave or by casting polyurethane or simi-
lar coating material onto a rope sheave with or with-
out an adhesive or by applying a coating material on
the rope sheave or gluing a coating element fast onto

30 the rope sheave.

Thus, on the one hand, due to the total load or aver-
age surface pressure imposed on the coating by the
rope, the coating should be hard and thin, and on the
35 other hand, the coating should be sufficiently soft
and thick to permit the rough surface structure of the

rope to sink into the coating to a suitable degree to




WO (12/C085 PCT/ F101/ (1 1071 7 5 10 15 20 25 30 35 groove bottomis not
subjected to a greater strain than the edge portions uniform support of the

rope redu§%§2hp@‘straln on the internal portions of the roepg/mhaieaati ng
reduces rasive wear of the ropes, which neans that |ess wear allowance is

needed in the surface wires of the rope, so the ropes can be nade entirely
of thin wires of strong material since th® ropes can be made of thin wires,
and since thin wires can be made rel atively stronger, the hoisting ropes

may be correspgpdingky shfflﬂwentsr@éi@ild@pseewbbﬁy%h%a%&% used, twai ch
again allows a space savmgP nor e S@ononlcal yout solutlons t he
n Lﬁgh

coating is duréBPEl%ﬁcﬁﬂée e&SPEPaF & RN WG E FEEGF Her nal

" expansi on occuwslinnatt pidreeathageodeiagmti ons are smal | and t herefore

al so the dissipation resulting from deformations and produci ng heat
internally in the coating is low and heat is easily renoved fromthe thin
coating, sdtha thehigl advaniregeoduicedbpdimiatcaodt iee bynvhationad iiss snal |

as the rope 1schll pand,d he esaa&mgsga (15 T OPEc DU CYnbavE i Anagd hard,

t he rope puIIey rolls lig agal he rope no wear o he "coati ng
occurs at the Preéeryed §@ﬂ%§éﬁntﬁ§ et PTPUPar fnoeleHateradt shiskeave

and the coatingrmakekicalcHe: M @alod réddwd et peepitibe ihiaat korcsfteave and
t he hoi sting roge al.l ows the el evat or cgr and couni&rmel ht to be de
relatively Iighfd whi GPared% L5 Costo s YAGCa9RoTH (BFPY wPRg FPEREL -
invention ¥ | | veetdagcpubeeyksnodetaiel elietvatoaf.errecedarithe fatricadioes

draw ngs, mherg%néi damping layer between the metallic rope pulley

and the hoisting ropes.

The coating of the traction sheave and that of a rope
15 pulley may be differently rated so that the coating on
the traction sheave 1s designed to accommodate a
larger force difference across the sheave. The proper-
ties to be rated are thickness and material properties
of the coating. Preferable coating materials are rub-
20 ber and polyurethane. The coating is required to be
elastic and durable, so it is possible to use other
durable and elastic materials as far as they can be
made strong enough to bear the surface pressure pro-
duced by the rope. The coating may be provided with
25 reinforcements, e.g. carbon fiber or ceramic or metal-
lic fillers, to improve its capacity to withstand in-
ternal tensions and/or the wearing or other properties

of the coating surface facing the rope.

30 The invention provides the following advantages, among
other things:
- great friction between traction sheave and hoisting
rope
- a coating having a greater thickness in the bottom
35 area of the groove distributes the load evenly in

the transverse direction of the rope groove, so the



VI'O U2/ (1185 8 PCT/FIU 1 /111071 Fig. 1 presents a diagramrepresenting an
el evator according to the invention, Fig. ~ presents a rope pulley applying

t he invenw(p&m)ﬁssﬁ g. 3 presents a coating solution accor gici%ib R ihie
invention, and Fig. 4 and 5 present alternative coating solutions according

to the invention. 10 Fig. 1 is a diagranmatic representation of the
structure of an elevator. The elevator is preferably an el evator without
machi ne room in which the drive nachine 6 is placed in the el evator shaft,

al though the invention,d S, S0m PRI HEAPI K UUSE t& &l gvakers Wekhils
machi ne room The passage of_ the hoisting ropes 3 of the elevator is as

foll ows: One end dfRahefoRI9e PTGTHbIy f fixed to an anchorage 13

"located in the uppetifat ehpbbet shaE triaboyepthe garidesoftige couns ehwairght 2

novi ng al ong counterwej ght ide rails 1 0 Fromthe anchorage, the ropes
run downward and at?ef?ee p’afg%eetd%glr Sd- @ et A 9di9Rsys 9 suspendi ng t he
T counterwei ghg, whitdie dicvarttingg pabiheys Rlaraes 1wt atedalry obuntlesl ooptdse

counterwei ght 2 and. f ich r n _fur r..u r h
traction sheave 7 0 lé}gn}tn%%}lgrit\%lre&etrrafgﬁgéne‘%géypgslgoh’%%gﬁo%\% ?ﬁ%a?éa?tnl on
sheave al ong rope throovesiaret Hersheade thier giARhe %9 atlRfoloBRBagan7 ba he

ropes 3 run furthef,dovard 0 dhelLvVahds G ok /BNg R tRhQRA car guide
rails 10, passing under the car via diverting pulleys 4 used to 30 suspend

the el evator car ot FHECPSHEYP il Math Upvdtd dGFHSE £ Ao thgce
el evator carpto anclantcheriage ld4ahn hde mieper reastioklihesetevgdor draft, to
whi ch anchorage the second end of the ropes 3.is fixe Arlc.hort e 13 in the

upper part of the ?’l]aﬁl,ngf he" T¥3a% 35%Yi on“shave 7 and 'iﬁlg iver |nr?gerﬁul | ey
9 suspendi ng t he countkemeigiet onlldes rapedarns gt efdriadl ypasddissl lows
a space saving and more economical layout solutions
- the coating is durable because in a relatively thin
15 coating no major internal expansion occurs
- in a thin coating, deformations are small and there-
fore also the dissipation resulting from deforma-
tions and producing heat internally in the coating
is low and heat is easily removed from the thin
20 coating, so the thermal strain produced in the coat-
ing by the load is small
- as the rope is thin and the coating on the rope pul-
ley is thin and hard, the rope pulley rolls lightly
against the rope
25 - no wear of the coating occurs at the interface be-
tween the metallic part of the traction sheave and
the coating material
- the great friction between the traction sheave and
the hoisting rope allows the elevator car and coun-
30 terweight to be made relatively light, which means a

"cost saving.

In the following, the invention will be described in
detail with reference to the attached drawings,

35 wherein



WO 02/ ~608~ 4 PCT/FI 01 /01071 posed in relation to each other that both the
rope portion going fromthe anchorage 13 to the counterweight 2 and the

rope portvﬂf:gghgg fromthe counterweight 2 to the tracti Gig$figame71/ are
substantially 5 parallel to the path of the counterweight 2. Simlarly, a

solution is preferred in which anchorage 14 in the upper part of the shaft,
the traction sheave 7 and the diverting p%lleys 4 suspendi ng the el evator
car on the ropes are so disposed in relation to each 10 other that the rope

portion going trgm the gpebanhage 4t agtra@x et &Y HEn € g laand 1dies tope
portion going fromthe el evator car to.the traction sheave 7 are
substantially parallel E6°PREPEt F°o FhFhéHEFQGéPBr car 1. Wth this
"arrangement, n@igdditi opakseinverta ngopel fblleys apElyieededhto deféeme the
passage of the ropes in Eh% shaft. The rope suspension acts in a
substantially centric nanner on the elevator car 1, provided that the rope
" pul | eys 4 supp@rti-ng t hpreksewndsor cera ey neoht bilonubscantiabl yro the
symmetrically relative tg Lhe 20 vghki cal center line passing via the
center of gravity of the elevator car 1. The drive machine 6 placed in the
el evator shaft Fitg- pﬁeﬁﬁﬁaﬁly of RIEE&NtcoRMAFEEEVE i IF RAHEY wotisi- t he

machi ne has a snal |l deptmoﬁg ceapanedgWbh this iwwdhit 128 .and/ or hei ght, or
at |east the machine is slimenough to be accormmobdat ed between the el evator

car and a wall of the elevator shaft. The machi ne may al so be pl aced
differentlyo EgﬁgcimI@seasﬂiagnamhhﬂéecaepbesbatakyoeasﬁlwﬂatéﬁmh@bove

the el evator C%ﬁreT Vaéfévgt §ha%ﬂn§aglgg rovhﬂgd e%era pqg t
required for the supp y % power 20t he' o r|V|n t Re rac eave 7

as well as equeé@yntOtowughgnﬁ(maqhwnacﬂoom b@DhWbﬂChhMﬂe(ﬁﬂl%ﬁemﬁaced in
a common instrypeaL panel ﬁlé?c'iecﬁmi&@t @Heséﬂé%ﬁtt%lry Jﬂa% eaaFlrthd?}gHPrt}?é

inte35 grated partly or wholly wt he drive machine 6. drive machi ne
may be of a gedP¥§- Poﬁeéﬁl@§§Ot?§@l%§abhﬂDﬁﬂy-qiqi%P elevators with

15 machine room. The passage of the hoisting ropes 3 of
the elevator is as follows: One end of the ropes is
immovably fixed to an anchorage 13 located in the up-
per part of the shaft above the path of a counter-
weight 2 moving along counterweight guide rails 11.

20 From the anchorage, the ropes run downward and are
passed around diverting pulleys 9 suspending the coun-
terweight, which diverting pulleys 9 are rotatably
mounted on the counterweight 2 and from which the
ropes 3 run further upward to the traction sheave 7 of

25 the drive machine 6, passing around the traction
sheave along rope grooves on the sheave. From the
traction sheave 7, the ropes 3 run further downward to
the elevator car 1 moving along car guide rails 10,
passing under the car via diverting pulleys 4 used to

30 suspend the elevator car on the ropes, and going then
upward again from the elevator car to an anchorage 14
in the upper part of the elevator shaft, to which an-
chorage the second end of the ropes 3 is fixed. An-
chorage 13 in the upper part of the shaft, the trac-

35 tion sheave 7 and the diverting pulley 9 suspending

the counterweight on the ropes are preferably so dis-



10 PCT/ FI O1/ 111071 preferable solution is a gearl ess machi ne conprising a
per manent nagnet notor. The drive nmachine may be fixed ' to a wall of the
el evat or Wzt/mmiio the ceiling, to a guide rail or guide rpaitlSo@F10110 Sone

other structure, ' 5 such as a beamor frane. In the case of an el evator
wi th machi ne below, a further possibility is to nount the machine on the
bottom of the elevator shaft. Fig. 1 illudtrates the econonical 2:1

suspensi on, but the invention can also be inplenented in an el evator using

10 a 1:1 suspepsiep rati @elbfiohhefo Wekds, othan Qh@‘tat}@cﬁt}h ntbi clopde
hoi sting ropes are connected |rectl to the counterwei and el evator car

gh
wi t hout di vert PREEAGH e9_11%r LFAM, ePBEBPTRABI drent®d HHSi g SO ot her
" suspensi on arra:@ggmntz SAfid eghé Ofolaetpa@thon 5 iske frenel Gvatarun ey 2

presents a partlal ioned v £ I 1.00

_invention. The“fd i’ f?é’sr\%bel \éF%C?:ﬁog Soat a}\};e; io% 5 aclggdg%é/nﬁ?ﬁaeir m of
the rope 206 pubbe;all‘éﬁe topelpul beyhi saﬁnreheragMI;mrmdreeIﬁhtrretZal S¥mipt asti c.
provided |0 the Buyb, f)fe tlg%&e%npﬂ" ééexarezfafﬁ W3 cho 51&13%%@@91415% to

support the rope p e rope rovi w th hol es 105
for bolts, alldwm rfida h@@@pep@mll @5 bebéhﬁésﬁt’eﬁé@ Byrasiians Qe o/ an

anchorage in thehoigti md@%@ﬂée SulBePs 10 SusptRling fhrnggledbdOrm a

traction sheave 7, In which casé no bearing separate from.the hoisting
machi ne i s nee@éd. CPTgth% |'5F’§§§nta§ea %Q)I@%?B‘Pts‘?ﬂ G\Hl & lefd OFofe FBoe 30

201 is in gocoaithea 202;mhiel rodchighiedicd &beéngi desmoftHdeaticperagoove
than at the bottom In.suc ol uti on, th%sd(p)og]ﬂlnglspaedlnabam
St 8t 29

groove 220 providded i iPehé Pul §2y 206 BfoMiti'ohs $Fodtced in
t he coating by firlven prlessalevatposedrorn ito byh85 tirhetiope shidalvebe/ sameél and

05017 W o bk R R T A i SRS o S

. With this arrangement, no additional diverting pul-

15 leys are needed to define the passage of the ropes in

the shaft. The rope suspension acts in a substantially

centric manner on the elevator car 1, provided that

the rope pulleys 4 supporting the elevator car are

mounted substantially symmetrically relative to the

20 vertical center line passing via the center of gravity

of the elevator car 1.

The drive machine 6 placed in the elevator shaft is
preferably of a flat construction, in other words, the
machine has a small depth as compared with its width
25 and/or height, or at least the machine is slim enough
to be accommodated between the elevator car and a wall
of the elevator shaft. The machine may also be placed
differently. Especially a slim machine can be fairly
easily fitted above the elevator car. The elevator
30 shaft can be provided with equipment required for the
supply of power to the motor driving the traction
sheave 7 as well as equipment for elevator control,
both of which can be placed in a common instrument
panel 8 or mounted separately from each other or inte-
35 grated partly or wholly with the drive machine 6. The

drive machine may be of a geared or gearless type. A



tion often neans in practice that the rope pulley coating consists of rope
groove-specific sub-coatings separate fromeach other, but the inventive

i dea does“nf‘gz/ﬁmgl ude an alternative in which the rope pulgd@yrg&eati ng
ext ends continuously over a nunber of grooves. By making the coating

thinner at the edges of the groove than at its bottom the strain inposed
by the rope on the bottom of the rope gr&é\/e whil e sinking into the groove
is avoided or at |east reduced. As the 10 pressure cannot be di scharged

laterally but pse@ichaetied oy utthencarbisnedLfifee wicHiie shape iafirdd e basic
groove 220 and the thickness variation ﬂ?mt%e coating 202 to support_ the
rope in the roPETHRBERE FFENSCoWE Raxit tradlE M BtiHEDn the
" 15 rope and thecceatwald as® ehsSoecdehbevyedshé&pe, mebhatieofcaidkingg acgraooved
coating 202 like.this is to fill_the rfund-bgttorred batic groove 220 with

coating materi M 85d ¥ Torfi = hat F2+ouRd FOp&EGFroRd S0 it Hi=" coat i ng
"material imtheubhsiacs gaobeam Hre Shape. ofint he20caspeofr Gov esl e tveet |

supported and the,| B i rfac ot o] ovides, a
better resist a&n’éghagrg"l%r@t%aelr a%]eglrdz'r’ p%o%éjég%{?%nggggﬁﬁgﬁgggprggs :i‘l.,clroo\r%1Il stress
produced by thé&heopeshifiee dratthel bgpreadpihigtbe redievatoadjtstfitentFid . t he

coating caused;by, {1gs PSS L5cAUr @dofioRfoan! oft DY shBhekRess amdeel @i oi Ly
of the coating and reduced by hardness and eventual Teinforcenments, of the

coating. The cORVERGIOM Géfesd son Rend BHREY tie FbpRlejfafdve i $e made
| arge, everyp asal ar.ge Agd@didheaare tihi darss . wdriahi Gh Lasel &a3hard
and inelastic goating.is needed. On the other hand, if gati ng thjickness
correspondi ng £8 SRAFRLTE BALS EERY hrBPeEhETFo s RS L&EUSed=C t hen

t he coating mater adoumyebeetdlear bydsafliearatcAn edevatiahofuar @&ightt ey sons

coul d be inpl enented using a.35 coat]| t hickn bot. t of e
groove equal t ug%c%’ts’on fi‘}%h ot tet%ergq’ra&?ertﬁ?@ ﬁg%gﬁ_‘lgﬁ tﬁ%llg pessor%égnd
V1' O 02/ -1 (118pther PEREPROSL 0N 10FAr atheemepe |ud sl e folosen wpproet at el y.

The coati ngsthisglég%sgg%q,lg d.,equal at least 2-3 times the depth of the rope
surface texture fornmed by tthe surface wires of the rope. Such a very thin

coating, having a thick 5 ness even less than the thickness of the surface
wire of the ropeg Wil ppekeNesess Ptk AndurLaditoridd av ek MBESRd Bpét. In
practice, the cg@ i ng m@ét have .a thjckness | arger than this m ni num
t hi ckness beca® e L83t iR atle HAVER G FecelRR FORE sTHIAERS 10
vari ations rouglogr atrieanr ke catfiage o tplrsazedSuah tthe atighesf atlea tspé or ned
e.g. vvhere,)(ihe luﬁ\iel di,l{ ferences tﬁgV\een rope strands are Aﬁ‘i\r &, { hap those
between wifes. P practi ce,” B sditavie W dmum coati 1§ thi tkdess 1 s~ about
1-3 tinmes the glefide wikmwotiieak in the hub of the rope pulley is a

space 103 for a bearing used to support the rope pul-

ley. The rope pulley is also provided with holes 105

for bolts, allowing the rope pulley to be fastened by

25 its side to an anchorage in the hoisting machine 6,
e.g. to a rotating flange, to form a traction sheave
7, in which case no bearing separate from the hoisting

machine is needed.

Fig. 3 presents a solution in which the rope groove
30 201 is in a coating 202 which is thinner at the sides
of the rope groove than at the bottom. In such a solu-
tion, the coating is placed in a basic groove 220 pro-
vided in the rope pulley 200 so that deformations pro-
duced in the coating by the pressure imposed on it by
35 the rope will be small and mainly limited to the rope

surface texture sinking into the coating. Such a solu-




15 ness. In the case of the ropes normally used in el evators, which have
been designed for a contact with a netallic rope groove and whi ch have a
thi cknessw@f o2&ksmm this thickness definition |eads to apgaaihgept | east
about 1 mmthick. Since a coating on the trac 20 tion sheave, which causes
nore rope wear than the other rope pulle%. of the elevator, will reduce
rope wear and therefore also the need to ;rovide the rope with thick
surface wires, the rope can be nmade snoother. The use of thin wires allows
the rope itsel tidh t@ftb@qrr&tct%ﬁ&i RAerprAecatse it sheel ryps eprarpe
manuf actured froma_stron material_ than thicker w_res. For_ instance,

using 0.2 nm wrés™gd £9 Hﬁﬁ%ﬂ? | BOBE 0P IRSVET PRGCHOPE ST 994 FiR¥Syood
" construction caapbeapeoducﬁdea@HrqxhexulBmEaVBeCGHVEnglweIhdsmiﬂﬂtéx)for

such a rope is %Qﬁ early I . thic e h

shoul d be thick engh %f’e%%ufb%fﬁgé%ﬁg%%ﬁﬁ+ §hfkggﬁ¥5%yré §|Iy SCT atched
" away or piéicedOétgngbyhaﬁndacashbhaﬁosahﬁ gval naonusber | af gaeovese havi ng
got between the rope groove and the 35 hoisting rope. Thus, a desirable

m ni num coati ng,t b OkNESS .+ 1RV eRo PR, t RifiriMdye QQ' Séﬂélge %@:‘«’ss £ € th0
112/ 108s 13 PCTXFlOl/l (171 used, woul d be about For hoi sting

ropes having sH&PPVSuthade &k r £5S ahathAMot ﬁé%‘fw%’@%]é‘; a%lm‘éﬁ?d bynddieh

surface, a coakbpg f&%WE'EeabU&lt%&n%fS phet Ffeorgﬁdﬁ?@owﬂé vsellﬂkﬁigted
However, such a coat is.also ag pl.i cab 0 ropes whose surf

strands neet thB*Pop 99689¥eaﬂs agPets QrfPGm i FERCehedisy Qf t he
coat i ng neteeri gkessusuf feanment | pehadilscrachedt rlaertdaﬁmﬂty nPutthei ¢ opE -gr oove

is in a way seggrgtgl%y %ﬁﬁorte and th SUppo t£ % %chg |§ %3 same
n nsta

and/ or 10 as désrre ornﬁ1a A+ cosa, abe ¢ t€ 5o that
A+B is the coasbiing shoekaesy Gt anfe bh@tcnhuﬂknﬁﬂ@ rupeigkdove @01 tdred t he

angle a is thecanguhar Lt gBCE (5 Amd henBotinm oln! hd 0BEaar aaNe,RS

nmeasured fromthe center .curvature of the rope 15 groove cross-section.
Constant A is PQF—gerleW\%ﬂﬁ @}a@wal FOrfare, RIFRFLBIRE aACEBNEs @R wdie | ar ger

than zero.js5TherbpkCkngs s Haf dmﬁgygtam g1Lowi th‘il@{réﬂer oheWaies dahe fedges
can al so be defiped in other esi des UZLQ%? Fe fornmul a A+Bcosa so that

the el asti cit y"261QdcPesSEXH 51 bpe tgr bdve. Y. 4
and 5 present ebasd-~ Bectbﬁ@al balsaws gaj‘ocmpezzgm OWYER Ichavhingh MdteeElasticity
of the mddle goaﬁlégk fthr% ropg groove ga%_been Sp gcgak#y i ncr sed The
rope groove i noBig. M T s T/ANufiereif ~§PE8B8%e TR FPROCE é‘cb%t S ng on
the bottom of thetinpemgteovelcdnprthsedasipagrooviear Mheelsdstpiec ol edne221 of
a di fferenty maigrial ryg;%se %Qe Slastk %8s bdq@ LRer epsedyd q,gfil tion
to i ncreasing tﬁ% eria I ckness, E?b ﬁe use mat er1 al %%i
softer than thgupgggeoﬂay@g(gﬁgqqufhe rope provides a better resis-
tance against lateral propagation of the compression
stress produced by the ropes. The lateral spreading or
rather adjustment of the coating caused by the pres-

25 sure 1is promoted by thickness and elasticity of the
coating and reduced by hardness and eventual rein-
forcements of the coating. The coating thickness on
the bottom of the rope groove can be made large, even
as large as half the rope thickness, in which case a

30 hard and inelastic coating is needed. On the other
hand, if a coating thickness corresponding to only
about one tenth of the rope thickness is used, then
the coating material may be clearly softer. An eleva-
tor for eight persons could be implemented using a

35 coating thickness at the bottom of the groove equal to

about one fifth of the rope thickness if the ropes and




30 I'n the foregoing, the invention has been described by way of exanple
with reference to the attached drawing while different enbodi nents of the

I nvention ible within the scope of the inventive igaar@péioied in
t he cl ai nﬁ‘%‘%ﬁ&?ﬁg scope of the inventive idea, it 35 is obvious that a

thin rope increases the average surface pressure | nposed on the rope groove
i f the rope WD 02/ ~@08S 14 PCT/ FI 01/ OL ¥¥171 tension remai ns unchanged.
This can be easily taken into account by adapting the thickness and

har dness of thepgoating, 18acRUSE: 8 chBisRn ORSoFAS 1AM N ST fraee wbesag SO for
I nstance the use of a harder _and/or _5 t hi_nner co%ti ng will not cause_any
I Ha® TR S

probl ens. 1t i $harksessyistes o eavsdi fted S5&s She- 4 U face

- of a rope gr 0OV eOfr ST s€HF&Eb AL cREQSS- Felican Ry the |seastddeny186s
degr ees. WO 0 p 18S 15 gﬁA&’aNS PCT/ FI l/OlO?]t.l. El.evator, in which a
count er wei ght &hd &% Fat s Cart arEYs FEF o'y $&V619 h%iglfl}%g ropes

consist s ifg okskoistdmd epeshat sbhbstantkakby odundhecrasstent i wirand
uhi oh COMPY | SES0NG 01 IREE 9P, PHLLEYS ALAMAd WA LEPa Y 0QUESLn one Of

sai d pul |l eys being ra tifonws eave driven rrve nmachine and noving
the set of hoi stippgedopes, itharlacteragetcen thet epating must have a

thickness larger than this minimum thickness because
the coating will also have to receive rope surface
10 wvariations rougher than the surface texture. Such a
rougher area is formed e.g. where the level differ-
ences between rope strands are larger than those be-
tween wires. In practice, a suitable minimum coating
thickness 1is about 1-3 times the surface wire thick-
15 ness. In the case of the ropes normally used in eleva-
tors, which have been designed for a contact with a
metallic rope groove and which have a thickness of 8-
10 mm, this thickness definition leads to a coating at
least about 1 mm thick. Since a coating on the trac-
20 tion sheave, which causes more rope wear than the
other rope pulleys of the elevator, will reduce rope
wear and therefore also the need to provide the rope
with thick surface wires, the rope can be made
smoother. The use of thin wires allows the rope itself
25 to be made thinner, because thin steel wires can be
manufactured from a stronger material than thicker
wires. For instance, using 0.2 mm wires, a 4 mm thick
elevator hoisting rope of a fairly good construction
can be produced. A traction sheave coating well suited
30 for such a rope is already clearly below 1 mm thick.
However, the coating should be thick enough to ensure
that it will not be very easily scratched away or
pierced e.g. by an occasional sand grain or similar
particle having got between the rope groove and the
35 hoisting rope. Thus, a desirable minimum coating

thickness, even when thin-wire hoisting ropes are



10 | east one of said rope pulleys has against the hoisting rope a coating
adhesi vel y bonded to the rope pulley and containing the rope grooves, said
coating hawj ng,.f elasticity that is smaller in the edge Rafy§opdi0bhe rope
groove than near the bottom of the rope 15 groove. 2. Elevator as d%flne
in claiml, characterized in that the traction sheave is provided with a
coating. 20 3. Elevator as defined in clatdn 1, characterized in that all
rope pulleys are provided with coatings. 4. Elevator as defined in claiml,

characterized iusddlatwdudiel coatdmgut so thinngk. i fot heo L9 Pardseofhihe 25
rope groove than at thiabott of the rope groove. 5. Elevator as defined

in any one of tH¥ prec aGSs L ERSr r PP e TS THAE t hel 8 hi¥RA%ss of
'the coating in sretiot sanfacea ef &dﬂ&timeh@ﬁ;@ﬁge d sthubkadesst &t i ghby | ess

than half the t run t he rope oove and. a

har dness | ess ﬁ%ﬁ%kgggg %%0 shof%‘ atg?w?ﬁaﬁ aﬁ&%@ 60 gﬂ%?%%?

" El evat or asS5defisned don syl ioreblof tmer@pememmmga3§urfa¢@s$t£@mdacmeetzed I n
that the hoisti t e om feel wres.
WO U2/ ~(118~ 1 quﬁfegl%(ﬁﬁlégag# gﬁrgcﬁes e%l{l/eg\é@%a%t% Vaﬁ%cau%l%y gned
for hoisting rdfestbf sudstimgi aldbenicindiar opstSerterorly chardst eeacied in
that the tractiQnsheavstasy aged n%péhﬁréot}e' & 19 TPRFaG ggﬁéfgeeﬁgnded

to the traction sheave and provided wth rope grooves, sdald coatin avi ng
an elasticity thaPqdashanrerthe FH@P@EIE;én%aIfP§CGf iheheopeang oand/ ohan
near the bott omofdddtersdpergr @bee.formula A+Bcosa, A and B are con-

stants so that A+B is the coating thickness at the
bottom of the rope groove 201 and the angle a is the
angular distance from the bottom of the rope groove as
measured from the center of curvature of the rope
15 groove cross-section. Constant A is larger than or
equal to zero, and constant B is always larger than
zero. The thickness of the coating growing thinner to-
wards the edges can also be defined in other ways be-
sides using the formula A+Bcosa so that the elasticity
20 decreases towards the edges of the rope groove. Fig. 4
and 5 present cross-sectional views of rope grooves in
which the elasticity of the middle portion of the rope
groove has been specially increased. The rope groove
in Fig. 4 is an undercut groove. In Fig. 5, the coat-
25 ing on the bottom of the rope groove comprises a par-
ticularly elastic area 221 of a different material,
where the elasticity has been increased, in addition
to increasing the material thickness, by the use of a

material that is softer than the rest of the coating.

30 In the foregoing, the invention has been described by
way of example with reference to the attached drawing
while different embodiments of the invention are pos-
sible within the scope of the inventive idea defined
in the claims. In the scope of the inventive idea, it

35 is obvious that a thin rope increases the average sur-

face pressure imposed on the rope groove if the rope



10 8. Traction sheave as defined in claim7, characterized in that the
coating has a thickness that, at the bottom of the rope groove, is

subst anti gld y»/legss than half the thickness of the rope rupgigeidioshe rope
groove and da 2har dness | ess than about 100 shoreA and 15 greater than about
60 shoreA. 9. Traction sheave as defined in any one of clains 7 8 ,
characterized in that the coating is made-f rubber, pol yur et hane or sone
other elastic material. 20 10. Traction sheave as defined in any one of

cl ai s f7 -h9, Q:@fs&@tnefréﬁﬁih@ Hma;tﬁlawg«édqoam?g E&nt hbanes syt hg%%hie
parts of the rape groove than at_the bottom qQf. the rope groove. :
Traction sheavemgé) FERDF 1Y AR DE éi%ﬁ&ﬁasslcﬁn‘gﬁ'éﬁ%}ee?ﬁ Rld in
"that the thicknéss obathagcodtésmnss def thed acsss dinag t ehihe Sorfada
A+Bcosa, in which fornyla n are constants and the angle a 30 is the
angul ar di st anggffersdm e fgjo tgrrﬁé_gﬁnf"ﬁe trr}%)%eugc’lgoo?/ . alz.haégﬁfi nad‘#)/o?rthe
"rope grooves ofthtipaetr acodbhnghesd ohotn clueeat any ghartziciner.i z&d iis t hat
the coat 35 ingiiss aghesively, @Jﬁdllt ] 0 ve he traction
sheave and that the thickness gifo t he céoaatéér%gs?rn %%%@%gl%&c

PCTI F1 01/ 01071 fiagel pfgest rapa Her dote off ofsaltie crigisallgroovieo ssras atitmiani shes
gradual |y towapgyt he adges t@fant Mo eREr@eaove.



A DPY.ASL.A 9. ATr.A (s_A A% AY2. A s.A %A L.AA . A ..ANA A
sE?lYZ{ | ¥&8nHI [ " qr} xsni d Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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1JJJ(JI*I+I3BKO provided with r pe grooves one_ of said pulleys bein
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4. Elevator as defined in claim 1, characterized in

that the coating is thinner in the edge parts of the

25 rope groove than at the bottom of the rope groove.

5. Elevator as defined in any one of the preceding
claims, characterized in that the thickness of the
coating in the bottom area of the rope groove is sub-
30 stantially less than half the thickness of the rope
running in the rope groove and a hardness less than

about 100 shoreA and greater than about 60 shoreA.

6. Elevator as defined in any one of the preceding
35 claims, characterized in that the hoisting ropes have

a load-bearing part twisted from steel wires.
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ber, polyurethane or some other elastic material.

20
10. Traction sheave as defined in any one of claims 7
- 9, characterized in that the coating is thinner in
the edge parts of the rope groove than at the bottom
of the rope groove.

25

11. Traction sheave ag defined in any one of claims 7
- 10, characterized in that the thickness of the
coating is defined according to the formula A+Bcosa,
in which formula A and B are constants and the angle a
30 is the angular distance from the bottom of the rope

groove.

12. Coating for the rope grooves of the traction
sheave of an elevator, characterized in that the coat-
35 ing is adhesively bonded to the rope groove on the
traction sheave and that the thickness of the coating
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