'2 4 NAY 2005 WO 02/461185 PCT/Fl 111/01071 1 ELEVATOR AND TRACT ONMRVHERG
OF AN ELEVAYOR2/Fhmspresent invention relates to an el evator peTmeamiamed in
- the preanble of claiml and to an elevator 5 traction sheave as defined in
the preanble of claim7. The operation of & conventional traction sheave

el eva- tor is based on a solution in which steel wire ropes serving as

hoi sting ropes and al so as suspension ropes 10 are noved by neans of a
nmetal | ic tracti FFFERERR, AN? -TRAGT RN SEEACRSPF | ANNELBVATOR by an el evat or
drive ma- chine. The notion of the hoisting ropes produces a no- tion of a
counterwei ght and el evator car suspended on them The tractive force from

the traction shegue peedénthedRiriliidiy repasesastdelh asibbsrbralkddggelorce
ap- plied by nmeans of the traction sheave, is transmtted by the agency of

“the friction bet tHe tPEcHGARIRa0E &iPihelr GBS, 90 Sfheelevator
coefficient ®f furarition ticssen ddheiatiaadd Wik ethe opesambllet BE FBEAK I7C
traction sheaves used in eleva- tors is often insufficient initself to
maintain the required, grip between the traction sheave and the hoisting
rope in nornal Sheuapestidw il &l ewarentbpndb Eracitdon Hissdve célewaand

the forces tranggitted vy  4hg.r %pg%cg%\%ig#r gﬁs%jt%nggé yi Rg tdhe shape of

the rope grooves on the traction he traction "sheaves are
provi ded with uRgEVERY @5 ROSIAAag roRes FPBoILSO AlSi CMSTSRIOM BOPSEN on -

the hoisting ropes #vard Hyhansd0s eofl 80 rAUSEl TPT Eri@aLoal dHheai s§#09
ropes than rope roovgs of_ an advant agepus seni- circul ar cross-sectional
formas used e. 5% Radeyveft paisﬁglﬁﬂq'e;f&l"ﬁ’fé b¥raR eleNetiat SFIRe o r ope
cap al so be inchtasedThy motieasiofy thie langiteind bobesberdbucerem tre-
traction Sheavetf&q E&e d O&%te%:‘vgéiéﬁlt Ugh89 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.
.xropes than zrope grooves of an advantageous semi-
circular cross-sectional .form as used e.g. in divert— -
ing pulleys. The £force transmitted 'by the rope ca:fx
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.



a. so-cal | ed "doubl e wrap" 'arrangerrent 2 4 MAY 2005 WD 02/46085 | MAY 2005

PCT/ FI O/ OMid §3iuqpss! N the case of a steel wire rope and a cagpry) Frlc?ﬁlnﬁf
cast-steel traction sheave, a lubricant is al nbost al- ways use in the rope
to reduce rope wear. A lubricant especially reduces the internal rope wear
resulting 5 fromthe interaction between r0|8e strands. External wear of
the rope consists of the wear of surface wires mainly caused. by the

traction sheave.rfhenef f&de obs tahesi:é'Qﬁ.' Ae ':_Soﬁésan&' Qi Eé%@nﬁrbﬂ tde

contact be- tween the rop e surface and the traction sheave. 10 To provide a

substitute for tFRSk cr?ﬁ'se% ob¥eciiage %ercaésé@hréﬁé%ﬁs ﬁﬁg‘éﬁﬁ:s 3l -aced

in the rope groaxe s ous@ghifvena @Uﬁﬁfﬂbffé&ﬁéé"k&ﬁ@f&éﬁren%éﬂﬂq%ﬂﬁﬁﬂt
cations

used. Such prlor-art%{lferts re di scl osed eH% ecifi

US3279762 and USFRIEES--¥hes ctPBEHNAL ) PR e WGRI| FeSRNtIRT ar e

relatively t%i ckkrcie tha)elngéﬁa\teiomf bbeewkeasertspar %tﬁ:ramdﬂed Etdina 1

transverse or nes rly. %rgﬂsverse corru t|o 1gaatl % %g L%%al .

elasticity in tReBurfacs pof PPon SF= eaﬁ’&e FCSoMidfithg

~its surface. Thglaulms'lazrtsauseér doy Wecdore tmédohy sheavieor cEhel ngabfecic o f hem
by the ropes, Sepd NAYpHRKERLO e 4£RLAGIURAlE IUARY Vah S prlfoflal Dol

serts occurs in the rope grooves, fterface be- tween TNHEeF

traction sheavet#egn rﬁ‘T@ ri%im%/ S%fﬁﬁel @n@ntbﬁj stacsiophshigaint i on to

achieve aneva- tor in which the traction sheave has an excellent grip
wire_rope and . in which the traction sheave is duraple and of a

on a steel
desi gn that reddCe®LPYFEShrSUBREBBUERHEPToBDE: T {IRPIVR eFRFBR Fhato
.eI | ymi nate or avoadsesheaiwweaentinsedtdi padvadt dgeshef fupergabbveoky-

achleve a greater friction coefficient have been used.

Such prior-art inserts are disclosed e.g. in specifi-
15 cations 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 thém-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.

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 engagemént between the trac-
- tion sheave and the rope in an elevator. It is also an
-object of the invention to apply said eﬁgagement be-



tions and to achieve a traction sheave that provides an excell &né MY 2o
the rope anggiggugigsabl e and re- duces rope wear. A specific ebirgagsRh7t he
invention is 35 to disclose a new type of engagenent between the trac- tion

sheave and the rope in an elevator. it is also an object of the invention
to apply said engagenent be 2 4 MAY 2005 WD 02/ 461185 PCT/ F101101071 3

tween the traction sheave and the rope to possible di- verting pulleys of
the el evator. AscyW&dn t#igefl e2buteorC iHaRtiLr 4 ithdirdhe tBV?BEbQBJe_ i~

reference is made to, t he Ctﬁi ns. |n gg el evator provided with hoisting _
ropes of sub- statk AT PrHURIScPEsEh€BLRTARECEhe direction of de- flection

of the hoisting ropes can be freely changed 10 by neans of a rope pulley.
|.evat or, the dis i on,of the car,

Thus, the basic Jayeut of the i.e. tJ sit

coun- terwei ght Aasﬁdgﬁﬁi shlenggﬁagﬁirﬁ? c%%&%’ise qegg- Ghe e LHVERELPY
Steel wire ropegvafferapss s avadedtwi the alhdmd-bearing part twisted from
steel wires consti 15 tute a tried way of conposing a set of hoisting ropes

for suspending the el evator car and counterweight. An elevator driven by
means of a tractifond®shehrvainr cpmovidese witler heiieédniongropeseyst besbdes

the traction Sﬁw-ia@I&eri:bﬁﬂdp%f&é’é—éé@ttkﬁﬁg kel B&‘Prg&gflslﬁe'ﬁf 28e-
pur poses: di vertlgg pul | egs are used to establish a esl red suspension
ratio of the el E&CEBarChndhs hetehing wEPERE, <t Bevdnssly pahergedar e

used to guille bie mpresagesoh tiwpe opaslelaciisyerthagnashilceyldpytbeos
mai nly used. fortﬁge Ci];]evt‘ t\_heos](_g pUr post eorilst rrgé.hgve éS\ﬁé definite _
function. both r&gar Y3 reE sudp&itsi o r $SPPELEAGRL L GnEHt TP ERg
fhe ropes. The tezweight shndvehdistingbymadisink i vennmabki neazaddit i oebaty
moves the set pf, B SERGINPPESed] Grif8CELE8sSBEAYELRRY hrovided 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 tractioﬁ sheave may com-

prise other diverting pulleys besides the traction

sheave. Diverting pulleys are used for two dif_ferént

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

o - mainly used for one of these purposes, or it may have
) 25 a definite function both regarding the suspénsion 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



ot her -eventual diverting pulleys are provi ded with 30 rope groog@es,MBadngs

rope in th .=N0i sting ropes being thus guided separately. n.a
rope pull eswa)g%“g%éii nst a steel wire rope a coating contai n?’ﬁé’ﬁ’%ﬁ"“ _
grooves and giving great fric- 35 tion, a practically non-slip contact
between rope pul ley and rope is achieved. dhis is advantageous espe-
cially in the case of a rope pulley used as a traction 2 4 MAY 2005 WO
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the force di ffer_enfce arising fromthe differences ween th rope forces
acting on differeritt STHEL oP IR IDpETPM -they dfTenRACH? odrE™een althe
tangential di splegrirefirdeof athengubhace FEBabnwodididLasicrt ena kapgepul -

extension or ¢ ression in the direction of the tract,ive forc en the
rope is conming ofto ‘E’ﬁ%fpﬁlqu:eypﬁ?g}l‘éﬁvi% laxge ¥REIgRtAdst ddFPLereneat

across the phbl | ef admursumfacéhehatanbudd 3bedveo shildirds duecheibheoysual
vator car

differ 10 ence qf | ght. ‘het ween_fhe counterwei d the ele-

and to the fact %toﬁl?fyetg‘\busé"qtnr act) otﬁhghe(g%e‘f%lorhm%% %E’L?el VPSS g TREF ey
but produces, awhesadthe ciopegiscceiningt obnhoahbebpaldiley orfdebtoingi tiker
add- ing to or r | o] f re ti fr

bal ance differ eg@%, a%-’{-a%ée]% %%g%ﬂ?%%&g?er e%-ﬁfit%%osn g#ét r%g:‘b%{?%nggﬂd{:%eeﬁgnce
and that of thetBpef&actgormoihenven vhieh chatfing to Al wavaht dgébex—in

that, as it10s sfeees s weiyRENbERGEAPEHAN Gt dF s ght ORI eaVE, o1 Be
.coating can not_be conpressed so ch 20 that the conpression would tend to
evol ve to the sFTRESY &RL r?é“‘go‘b‘é 560 @.CtAéz%ﬁRI‘F%nﬁn?@%W SRRTER | Afer al

S__Qpeadi ng of theotmterfatelyhercoating pulleybebwiampraghicdy, t e greast
ETThons P ogucatirhflg! bedRi F{lh A& £P2KLAG, 'Y CSEbD ittt 2gu2T o

' - ing to or detracting from the rope forces resulting

15 from the balance difference, depending on the direc-

tion of the balance difference and that of the eleva-

tor motion. A thin coating is also advantageous imn

that, as it is squeezed between the rope and the trac- -

tion sheave, the coating can not be compressed so much

20 that the compression would tend tb evolve to the sides

of the rope groove. As such conmreésion causes lateral

spreading of the material, the coating might be dam-

aged by the great tensions produced in it. By mak-ing'

| the coating thicker in the bottom area of the groove

) B 26 than in its lateral parts, a groove bottom portiom

having a greater elasticity than the edges is

achieved. In this way, the surface pressure imposed on

the rope can be more evenly distributed over the rope

surface and the surface of the rope groove. Thus, the

30 rope groove also provides more uniform support to the

rope, and the pressure imposed on the rope maintains

the cross-sectional form of 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,



25 tham in its lateral parts, a groove bottom portion having &ér]‘dmeﬂ]gij

elasticity .ne edges is achieved. in this way, the s r‘%@ée ressure
i nposed on 2/ r“())?Ie can be nore evenly distributed over theli) "”@W’f ace

and the surface of the rope groove. Thus, the 30 rope groove al so provides
more uni form support to the rope, and the pressure inposed on the rope
mai ntains the cross-sectional formof the rope better. However, the

coating nust hav. S 1.Cl e o] cei.ve the.rope eI ons
resulting from tglh%l %ﬁk(sfgg 5%712“%}5f ntic)6 r%i%’l‘sﬁ plferaaSt n%a¥§ea@§¥t ﬁ?
At the sane tin@Rathegcomdthghand temon@hsoto arm:gretahaltl othet hmatmg

st ructural roughpes t t her 5 46085
PCT/FI 11 h 111117 & ﬂ%%eegﬁrgeggglvgmﬁ} gs%t%g aﬁ%ﬁ?ﬁ pgglt% a‘%ﬁ)g%(etsos t he

coating, yet har?f eH¥ugFCP®- ensure that the coating WI Il not substantially
escape from gnder the roughness of the rope. 5 For steel wire ropes |ess
than 10 nmthic I n_whi .the surface wwres are of a relatively snall

 thickness, a cdati nytRS dWé§§ FERfFH gl e FBmtBeRow G om@n diticy 18 whdeln

100 shoreA can bheusat-fdos wbpes hayi 6§ aur;rfeae&llsﬁéw résalini BReEKNHRAR i N
on] y about

conventional el evatg ropes v, S ace S
0.2 mm thick, %Séoe terage%ajégg?ﬁg ﬁgfy&ﬁgsséchn ﬁei rsgng%‘ O%fA apBute
80...90 shoreA ebomred Ghrehoren cah abevebed. haod a:m_ﬁemghaaﬁnbesﬂndacbhl n.
When a ropeggu t t er:.sur '

used, a good cg’é?%nge %gﬁ'gﬁggs ?gslhn tﬁe é%?\‘g%%i'gg g 8¥%Vg§% shorgﬁ and a ‘'
t hi cker coati ngli-&-nc6aRES |REGIRGr Suiphare Meremi m:é‘ermmia Ra2demmand

thilnner coati ngthigkysed, peadetablbhicgderlink rearansakt efs ang i Kehnge
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 is needed. In other

words, for thimner wires a harder and thimnner 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 eﬁfcire

area resting against the sheave, there will occur be-

~tween the coating and the sheave no slippage causing .

- A wear of these. An adhesive bond may be made e.g. by
) ‘ 25 vwvulcanizing 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 th_e rope sheave.

Thus, on the one hand, due to the total load or aver—
age surface pressure imposed on the coating by the
rr'ope, 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



20 coating is used. As the coating is firmy attached to the2sheaxe dggsan
adhesive b (ising the entire area resting against the ' t here
will occurqgg-ug’?%%n the coating and the sheave no slippage ?gzg;i?‘ﬁéﬁ"%ar
.of these. An adhesive bond may be nmade e.g. by 25 vul cani zing a rubber

coating onto the surface of a me- tallic rope sheave or by casting :
pol yuret hane or sim- lar coating material onto a rope sheave with or with--

o't g a coati nE aeBh: BRACRSSRAE. HELTFLSR o5 B ot A ioR Sorthe LHtE

hand, due to thedaitialg laadl bo auenreadghasurdfter erqugls sswefaoposetuchutriee

coating by the _j.qpe,. C | h . hard and thin, and, on the 35
ot her hand, the“)é'ga inr%é]glo%ﬁaédéggh%u?#%g%gﬁfl y soft and thick to permt

the rough surface structure of the rope to sink into the coating to a

sui tabl e degs eept q, Ay %%%nt‘é!&&%fs46&$céoa§}/eﬁjc0%§1%§ 6 nPLPOHGE s
sufficient friction between the rope and the coating and to ensure that

t he rough surfatBestysRtOfea Wo2tHE phRertdi® t REAEbAPRNFhERVR hi Ty, 2
advant ageous enpedire@iMedisdNeridNenti @ iFrodheeuss a0t I PRILRE
traction sheave. Thus, a 1gregerred solytion is to proguce an.el evator in-
which at | east2Fhée thieh sheghdors YetSwWPERVE Wit @ofbating

i s al so advant agrguslay asecing fheadisol dretrtagepusleyased tde whevaior.
and the notdl i ngeFERRe B AT RohE Bl HiEr oS i el arenar Ot e
rope 15 pul | eyasmy béaspfihar shayegrr Sedavesm t hhe thetabhi¢ngome phbkley
traction sheaveghg sl ﬂ@,ggttiglga%%gg)_date a larger force difference
across the sheave. The proper-
~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 is 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 xrub-

- 20 ber and polyurethane. The coating is required to be
elastic and durabie, 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 prbvides 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



ties t-o be rated are thickness and naterial properties of tﬁd,mg

Pr ef er abl ewgﬁ%&gﬂ materials are rub 20 ber and pol yuret hanq,cﬁm],gﬁ,qgl ng
is require e elastic and durable, so it is possible to use other
durable and elastic materials as far as they can be nmde strong enough to
bear the surface pressure pro- duced by the Tope. The coating nay be
provided with 25 reinforcenents, e.g. carbon fiber or ceramc or netal- lic
fillers, to inprove féévgaﬂs%xltosv%absg Jelted QgL Lensiaps andlon
the wearing or oth e properties " of ng surface facing the rope. 30
The invention provﬁd@%nth}éeféﬁggv@ﬁgtaéﬂént ages, among other things: -
great friction betugenrdrackipposhedys and Nahsd| pagucale cnd §0RIAT on
having a greater thickness in bottom 35 area of the groove distributes
the | oad evenly in tReclpiamRab BeTBiPEEt PEntBE TRPSr ope groove, so the 2 4
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a greater strain anh the ed e rt| ns - unlform ort of the rgt
reduces the straln ch hie EodPERoeHr RhLOVFBRESs 1S ( RESEGS iRy

reduces abrasive \N&a’le oﬁufﬁ&ceoa&s:,es Wi cthaeanget hato |tdss wepesakkhawdnes e
is needed in the s 268 W ree_‘??6 %tgﬁf 0Pe. 80, %hgtggplgsn&%%g%gl made

entirely of thin vm oefn Stnce tThe Topés can made of
‘thin wires, and sircigice Ccheirpmes e‘sascahebmaﬁadefr éhatll waresst easherinade

hoi sting ropgs My dif<£ouigeRONEaR0 el huleT e BIBIYELy T Werdtitd:eys wag be

used, which again al a space saving and nore econoni cal 3{:out
sol utions -the coaﬁ%ﬁ@%ur’é‘b’ﬂ’%s bef@¥se B aC?JéF%‘FPQ%@ﬁnngn hinner,
' _,f‘} . smaller rope pulleys can be used, which again allows

~a space saving and more economical layout solutions
- the cbating 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 1ow and heat is eas:.ly removed from the thin
20 coata.ng, so the thermal strain produced in the coat-
ing by the load ig 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 1nterface be-
tween the metallic part of the traction sheave ‘and
the ceoating 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
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deformatio are spall and there- fore also the dissipation | from
def or na- tB%QQﬂQWﬁ°producing heat internally in the coating ﬁfﬁNW%&ﬂng
heat is easily renoved fromthe thin 20 coating, so the thermal strain
produced in the coat- ing by the load is srall 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 weap. of e ' r t-
i nterface be- t\t/\F/élng' tlhe r%f%'cferﬂl%gp?rt Jo?‘gﬁl’i‘g tr%g%{éléﬁ“%%g%v%ngnﬁﬁgt%ﬁgor
coating material the greacdordinontbetieecinvéetioncti on sheave and the

hoi sting rope al. he ar %95’5[& 0 It b
relatively li ghtE{l%izzzh r%%%%co%strgggi g. Ier?;t ﬁ?g&%lr%\?vi r?tgl;l% t'ﬁlel%gﬁ
invention will be describednn detail with reference to the attached
drawings, 35 whgkei B 2 4, MAR2005, WO 461 185 R QckokEinklled tned
Fig. 1 presents a diagramrepresenting_an elevator according to the

i nvention, Fig. 2 presentd@veRHeiio@idy applying the inven- tion, 5 Fig. 3
presents a coat iFig.sal Wddrs accor dhgsdit t hgltepdentiven, cvaking. dodund 5
present alternative coating solu- ti ccordin he invention. 10 Fig:

t
1is a diagranmatic repr AP ir}fs%gt%t‘fl&%- Y]‘I%é%%?nan el evator. The

el evator is preferably.an elevator w thout machine room in which the
drive ma- cfynegfyi s jplaced i JAGil2Y Yertidllne A 10018, Wi struc-
_ ture of an elevator. The elevator is preferably an
J . elevator without machine room, in which the drive ma-
| chine 6 is placed in the elevator shaft, although the
invention is also applicable for use in 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 .thé -drive machine 6, passing around the traction
sheave along rope grooves on the sheave. From the
traction sheave 7, the rdpe's 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
o the counterweight on the ropes are preferably so dis—



.invention is also applicable for use in elevators with 15 nachinezr%dﬂ@{fmgs
passage Okyd hfycigd sting ropes 3 of the elevator is as fol [reFloGn®7end of
the ropes Is 1 movably fixed to an anchorage 13 |l ocated in the up- per

part of the shaft above the path of a counter- weight 2 noving al ong
counterwei ght guide rails 11. 20 Fromthe “anchorage, the ropes run downward
and are passed around diverting pulleys 9 suspending the coun- terweight,
whi ch divertingopuld e:\/ﬁ %Al 13t atablaachourhed orhathe eatint eheei ghbe2 and

fromwhich the” ropes 3 run fuyrther _upward.to the actio he f 25
the drive rrachPﬁEtéronpa%%Jr‘ﬁ% gr ]E‘ e FFRAHEGT %%eg:ve g %ngéé{%%g gr ooves

on t he sheave. weh gfitt 172 add aeheom-o@hezpce:tloﬂ heo imgpesrdmr thd uwroherer -

downward to the, ele ng al o | i ng
under the car Y9 &ﬁ gétl Hgatblﬁ?l g& fq@&dnﬁ%&% g’ﬂspendasﬂﬁ evafg%‘ri§car
on the ropes, pagaddieig tdjlerthejppartﬁ aghi rthfer ocmuneeewamrm 8ar Sbman

anchorage 14 | he upper h o] or age
t he second endif‘)‘F&%’he ofﬁ%%gg éﬁrgg %glggmlf]"ftlna?%éﬁ&ag%} ggrt of
the shaft, theihr &he35xpean Bdme*aveﬁtéwd Eth@til viere | hgaptiiiosy sheadperdi ng

t he counter\/\el abj y SvaV&r
b/ 4608t P Fig Od | 85LRs Rt | G f’gggg?ﬁl% e{r\',ﬁfg o b e

rope portion gerng@w rihie t hepafcfeiagee 191FBoFRE Aduntetathengi® 2°3R# t he

rope porti 09LAGy-f R hEnE ORI -pyeE Dbt éob‘.ﬁgt fﬁ:drﬁaehleorazsdfﬂ@avagé are
substantially parallel to the ath of _the t er wei

rly,
solution is préfetiediha ﬂ%ﬁ@l@%h‘é’f“&g& i |F| Bhe W ePoﬁ'&ho g?ﬁ%
shaft, the t r agt-b@n thizeaveevat@ndchlie 1di wer theg tmaldte.)czn 4sbespendl ngrehe

el evator car o the ropes are s9disASed,d dehabkoBnko ¥ffktor car
_ 1. With this arrangement, no additiomal 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 rbpe pulleys 4 supporting‘ the elevator . car are

mounted substantially symmetrically relative to the

20 vertical center line passing via the center of gravity

a

of the elevator car 1.

The drive machine 6 placed in the elevator shaft is
. : .preferably of a flat construction-, in other words, the _ '
) o machine has a small depth as compared with its width
25 and/or height, or at least the machine is slim enocugh
to be accommodated between the elevator car and a wall
of the elevator shaft. The machine may also be placed
differently. BEspecially a slim machine can be fairly
easily fitted above the elevator car. The elevator
| 30 shaft can be provided with egquipment required for the
| supply of power to the motor driving the traction
‘sheave 7 as well as ecuipment for elevator control,
both of which can be placed in a common instrument
panel 8 or mounted separately from each other or inte-
35 gfated partly or wholly with the drive machine 6. The
| drive machine may be of a geared or gearless type. A



10 other that the rope portion going fromthe anchorage 14 to 121é MR¥vadrar
car 1 and the rope portion going fromthe elevator car 1 tecthfi@gti on
~ sheave 7 el lé'i?g%tantlally parallel to the path of the el evator car

Wth this arrangenent, no additional diverting pul 15 | eys are needed to
define the passage of the ropes in the shHdt. The rope suspension acts in
a substantially centric manner on the elevator car 1, provided that the

rope pulleys 4 su ortkl)#% gug%gxag_ r c%reaL %SMﬁﬁnéU%ﬁ@P&é%Jﬁya

symetrically & veiti cal® cén I'T'ne passing via
center of gravgqunaufenthanedmeatmotoa:r TheTleh idre \I@afﬂ‘h?elhﬁ?nleaﬁ BRa&dédsch the

el evator shaft pwdgiﬁrggl X:h(g é:tlé‘y oF OBRLEUCT g+ Hd @éhﬂn?:xe)rg§ at he

machi ne has a smaléf h as wth its width 25 and/ or
at | east t he: nmmdﬁe r&%l pm @h@{% rf%ielfbeoﬁc@@mﬁﬂ% e‘éit]b%%”v\ééﬁu?ﬁéref

el evat or cap ag %:R ol evali | shaf tehheagaCimeanarl algedhe
pl aced dif erently speC|a a sl'imnachine can.be fairly eaS|nyt|tted

above the el ev#idt geachimpe ble P or2 SENEERET PRASEELALY dbd TP poun

equi pent  requiched rlQimihe oﬁUQMey Bt ses £t ehleh@Iditodr sNafg. t Reg .
traction sheave 7 as well as e grrent for_elevator control, .bot hsga
n y

whi ch -can be phacdeHl#FCERESMNTHS nSEPRABALE pfnict 8SBFPRBSHOR J&har
from each ot heﬁ_nerenltl’iT(ﬁl ?ﬂ?algr@lgd bar tinplemeniteld yinwdin ehevdtoreuemn]gl ne

6. The machi.ne may be, of a_geared or earl ) ype 2 WO
02/ 461185 ; /Pl Meﬁ%loﬁrﬁ?g?gbl &0 cl’Igdéa GEAr ess mac P ne
conprising a parrmdried thgnbbiwhtion fl'ctxeesjrave maq:é:athydb?eeq!ﬂ@dtoto a

~wall of the el gual Oéoxilé@é{we%& htN&fel bh 18¢ack aﬂuhﬂ%ﬂcﬁiﬂ &ivgi:'{:@.'ﬁgr ails

‘or to sone oth I structure such as a beamor frame. In the case of "an
el evat or pulleys, or in an elevator 1mp1emented nging some

other suspension arrangement suited for a traction

15 sheave elevator.

Fig. 2 presents a partially sectioned view of a rope

pulley 100 applying the invention. The rope grooves

101 are in a coating 102 placed on the rim of the rope

20 pulley. The rope pulley is preferably made of metal ox
plastic. Provided 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
B 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 solutijon 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-



~with machine below, a further possibility is to nount the mach|21é ﬁAYtZﬂﬂS
bott om of btag/ ﬁ’l gvat or shaft. Fig. 1 illustrates the econporwaii/207k
suspensi o 4t he invention can also be i npl enmented in an el evat or usi ng
10 a 1:1 suspension ratio, in other words, in an elevator in which the

hoi sting ropes are connected directly tolk the counterwei ght and el evat or
car w thout di verti ng pul l eys, or in an elevator inplenmented using sone

ot her suspensi,on, a Heatld 96 ToradetEact ini Knsheape epaldey

Fig. 2 presentS a par I a Iy sectioned view of aro ul ey 100, applying
the inventi on.coRtein@pecHsdGEss 08 010RPe QW%’%O%R$9?§€%ZSB¥5888t&%%%e rim
. of the rope 20 f&é’e FREnl QR Wi ) Sbﬁteﬁ:elreatmlrywermﬂﬁr@fmieaakioms

pl astic. Provi t he hub of the rop uIIey IS .a ace 103 f

" bearing used trmﬁsuﬁ‘ﬁé’llﬂldt%eaﬁao teFmay ]éﬂ)é) pﬁf’ ey" IR aPsi p%ow ded

. Wi th hol esg10%dsfQig boktEndal baﬂtmgubhelyomemulal exsa:rﬂumrb@ﬂ aasmme@B by 25
its side to an anchorage I n the hoi stlng machi ne 6, e g to a rotatlng

flange, to forma traction,  sheave vvhlchcse g p
fromthe hoi sthhgmafadd nghes ﬂ%%ﬁje’ag I'—tTri'blmfjf)r &lenf s a s&éé% o°§‘?| %&L

the rope groovgrocife ZQB;ans dtn ﬂtsohbrtmmzoz:IM| shrasnt Himangedtbyhé&hs des

of the rope groove tha he bottom Uz tvbl?i‘l the&kQalgd ng is
placed in a bdRE gPBo t’] F8M 7 de g%Bb i I 2

e pulley 200 so ttgat
def or rratlons Ao dﬂn:eedgrqovhen.soavpngle@y Gtm@tprib%%%ﬁ? erediesdd 67 ity 35

‘the rope be SR adgg,ngPﬁ n ' Ledrhed heatepgligurbaee fexidire
si-nking | o lpr"fe coa%l ng. Suc b\é ﬂb r?/AY 0 g

02/ 4608
_ PCF/ F101/ 1111 ¥Rt byOnhgfmmh#@@r@s E?#]f%?‘ac?fcé?iﬁn\ff\r?‘at% ?’(6) Eh uPBsy

sic groove 220 and the thickness variation of the

coating 202 to support the rope in the rope groove

201, lower maximum surface pressures acting on the

15 rope and the coating are also achieved. One method of

making a grooved coating 202 like this is to £i11l the
round~bottomed basic groove 220 with coating material

and t'hen. form a half-round. rope groove 201 in this

coatmg material in the basic groove. The shape of the

20 rope grooves is well supported and the load-bearing
surface layer under the rope provides a better resis-

tance against lateral propagation of the compression

- s't-'re-ss produced by the ropes. The lateral spreading or
) _ rather adjustment of the coating caused by the pres-
| 25 sure is promoted by thickness and elasticity of the
coating and reduced by hardness and eventual rein-

Fforcements 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 correspondlng to only

about one tenth of the rope thickness is used, then

the -coaf:ing material may be clearly softer. aAn eleva-~

tor for eight persons could be implemented using | a

35 coating thickness at the bottom of the groove egual to

about one Ffifth of the rope thickness if the ropes and



coating consists of rope groove-specific sub-coatings separaté A ; f?ﬁn
"other, but the inventive idea does not exclude an al terna?wﬁn;” 1%?‘ tﬁe
By

rope pul &P BH¢HEti ng extends continuously over a nunber grooves.

maki ng the coating thinner at the edges of the groove than at its bottom
the strain inposed by the rope on-the bdiZz om of the rope groove while
sinking into the groove is avoided or at |east reduced. As the 10 pressure

cannot be discharged laterally but is di- rected_b c LN f.ect of
the shape of tHeeb&oRg clsﬁéov%r‘—?ZG&"&ﬁﬁnt h@?ﬁ?@fﬁégéﬁ%r ?g?%o%q}o%e&f %
coating 202 torgypRALEst BBoLIPe eduaihey dpmglr dbve t20es thgedembll

surface pressures acting on_the 15 rope and at £akao Gehi gved.
One nethod of CREkEES Yo %8&5‘111*918 %‘%}ﬁeﬁ?hieﬁ sg?% %i Il the
round- bot t onedybashe gopeve sth s tempathiing aetkingl hawdnchén Hiukera

hal f-round._ rope groove 201 in.this oat,i: erdal +ha Lhefhas Gyaraove.
The shape 6&f tIE%Sgoengﬁle, OSO\r}%téaIfstl\}v%I' ?hgl%%&%r%:se gnd the T oad- bear| ng
surface | ayer gpdehd heopepe wirldvi det amdunsasaribsi enduseetBfaitistia} 2t er al

propagati on of,the cgnpressjon _st duged by¥ohkbhengoRRsst Thevieat gr al
spreadi ng or :’rfﬂ?‘ﬁﬁ?gaéﬁnus {ﬁréntInofﬁﬁ%t%%gfi r.lg,cauged g the pres 25 sure

b
i s pronoted bythhckhasss lambast athagi tthigy TABLTMEER FRHCERGSFe RRAFDS
har dness and et%’tﬁé't b@%"‘{gﬁ@ wiahceseas s wfvd heocodébagveTheopoatsungface
e bo

t hi ckness on , omof the rope groove can be made | arge, gv S
|l arge as Bl f vawelabpenshikRHErer Fha%hi'él’?\eca?é’é:%% g&?‘(’f Nd iﬁ‘é‘f%glstlgc
coating i s needsdonOp it her £diansh bfga camiagthe ckewed  differ-

copresponding.” to only about one tenth.of the Lhi eS$HbSUSsd.. then
the coating neReeal PREYFSHE JTXREF| ?ggﬁlfig’r i %32@2‘? tor o?helggeﬁt per sons

coul d be inpl enpatedwisicsg ar@Speaatice,t hi chuésabdle tHEnbEuRoEFALING
groove equal tg . apout one fLILM oh_§he oRe LHeCkAfSadd (hee afescRAd
| 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 definitidn 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 pulléys of the elevator, will reduce rope

wear and therefore also ﬁhe 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.

' Héwéver, the coating should be thick enough to ensure

that it will not be very easily scratchgd away ox

pierced e.g. by”an occasional sand grain or similaxr

particle having got between the rope groove and the

35 Thoisting rope. Thus, a desirable minimum coating

thickness, even when thin-wire hoisting ropes are



2 4 NAY 2005 WO 02/ 46085 PCT/F101/01071 12 the rope load are ch% NAY 2085
appropriately. The coating thickness shoul d equal at | eaglcrridibdones the
dept h of WA R&6PHpe surface texture forned by the surface wires of the .
rope. Such a very thin coating, having a thick 5 ness even |l ess than the

t hi ckness of the surface wire of the rogd, will not necessarily endure the
strain inposed on it I n practice the coating must have a thickness

| arger than th| ) (%ué{r% g lae%atis?m} t %f%ié‘@u\%' Logkgonhave to

receive rope roughe ‘han 't he surface tiéture Such a
rougher area iing OBfﬁEd.le gurﬁbeee wiheed evald it f otheantiss hef éth%ye :

strands are |arger, .t han_those be- n .or o Sof t ablee
ﬁ‘:ﬁ‘%c{‘}ﬁ Cﬁﬁgg 1 r_{o‘%;t_ﬁglé{"" L&¥ink" L' Rl LRBes

m ni mum coat i ?ls'aou nmes the surface V\nrethhck 15 .
ness. in the dasen oh+Bheseopes welkalsultesed HeWeYeya- UGS, 2 whPEH:

Cht Cknoss Bt s | @ PAYE aﬁdam/dschtelaacve a
t hi ckness % g- nun%}tgg I'S t%g Lo Titls hddfhes

I ckness "definition | eads tﬁ gatln
| east about 1 the tHipk gEPAEE atcGadiff e et 2 FBR*snEs \ﬁm ch

causes nore rqope year EEQElhEF mQEE%!‘LaELOPES pudfpicidnt he daandht oe,aC\h ||
reduce rope wear and therefore also the need to provide thge%%
th| n vm res

thick surface stinass! meetinge Hen TP FHECCETooher FhE? s
al l ows the ropg dd 28nk0 e r’@iiﬁpéflﬂ::tmrfobeeauﬁe the nsanecknd/ogs can

be manufactured from stronger i cke esrefFebn-
i nst ance, 1@si 7§ Gi?s‘hﬁ?an‘ n%‘ gﬁﬁ“ 8kA %a&’ %] hc%lns(?ttlv:ﬁhg Y ope of a
fibrl y -good C@isdrdict sen th‘aa ben—mrd:ductelda Aoatdog ohh@,ﬁlsaﬁé%o%&l f&hel |
suiFted 30 for h ar ak)l WheMBnigliccka ioweeer,
P&Eﬁ%&’%e f O% oSlrS RO\, %*]d) Bl i

the coating s oensure it will not be veg/
ea5| |y scratcheﬁ_mﬂxm/ caxxstance :Erom the bottom of the rope groove a

measured from the center of .curvature of the rope

15 groove cross- section. Constant A 1s larger than or

equal to zero, and constant B is always largexr thanr

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 1is an undercut groove. In Fig. 5, the coat-

‘- 25 ing on the bottom of the rope groove comprises a par-
t:l.cularly elastic area 221 of a different material,

where the elasticity has been increased, in add:l.ta.on

to increasing the material thickmess, 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-
siblé within the scope of the inventive idea defined
in the claims. In the scope of the inventive idea, it

35 - is ObV.lO'IJ.S that a thin rope increases the average sur-—.
face pressure imposed on the rope groove if the .rope



pierced e.g. by an occasional sand grain or sinilar particle havihé BAY 2005
* between the rope groove and the 35 hoisting rope. Thus, a glegifedatem ni mum
coati ng W@¥HWESs, even when thin-wire hoisting ropes are 2 4 MAY 2005 WO
02/ 46085 PCT/ F101/01071 13 wused, would be about 0.5...1 nm For hoisting
ropes hav- ing small surface wires and ad4otherw se relatively snooth
surface, a coating having a thickness of the form A+Bcosa is well suited.
However, such a coating 5 i,s also | igabl.g i e sSuF a$i r ands
neet the rope-PIRE tenﬁllﬁ}sst‘éﬂsggglgg ‘eé@hl%t Egg S%éewg%%eﬂ%i;f%taﬁe
coating materipicd sacebhhei byt biabaidg Eheh thétaknesshend ngardeerspe fgr oove
is in a way separately . support nd_t p | NG f0r €@ 1S Ehefsare
and/ or 10 as ré:(?.ale Yhe oc(r?%u a 3+g§(1)%g, n%ﬁaéndglgﬁrgﬁcg}rsl- stgnts so
that A+B is theiwssti sy t Gbrknisstancehdheonsem of tthe BAgEYr 6301 and
t he angl e is .the ngul ar. _di s e 0 Mo ems Oper®r agve as
nmeasured f omrt}?fé]%% t roaglr%”{yg’?'gr eﬁéj‘?rqcﬁgl%regp%ﬁ SI%oove CL 0Ss-section.
Constant A is dlsgerbvhemsoto eqekilled, @ somhFiedndibmtPRFing) fiys
larger than z %é)e g@e th}s%%%&&fvé hgs c@atiing gy thbssesetaiomr ds

t he edges can ‘al'So be Jeftn i'n_other ways be- sides using the fornula
A+Bcosa so t haway fee cless i ehay »804degESSEs towards the edges of the rope
groove. Fig. 4 and.5 present cross-sectional views of rope grooves in
which the elasticity of the mddle 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 conprises a par-
tifularly-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,é%%éﬁ%?ﬁ%$5
" the invention has been described by way of exanple wth petgfamaénto the
att achedworoaisg while different enmbodi ments of the invention are pos-

sible within the scope of the inventive idea defined in the clainms. in the
scope of the inventive idea, it 35 is oldb ous that a thin rope increases
the average sur- face pressure inposed on the rope groove if the rope 2 4
MAY 2005 WD 02/46085 PCT/ F101/01071 14 +tension remains unchanged. This
can be easil yCk&HKER into account by adapting the thickness and hardness of
t he coating, because a thin rope has thin surface wres, so for .instance
the use of a harder and/or 5 thinner coating will not cause any pr.obl ems.

It is also obvipusvheoa,skid lwithgier sonouhserwed dbdard®y & © EFBt a

rope groove of sem -circul ar, cfoss-segtiio . e h@ssobban chikiddagr ees. 2
4 NMAY 2995 VERD2PEE. @@?Hﬁ‘éﬁﬁédﬂ‘?oﬁo%hlgf % VS 1§ El gvat r,_in which a

count er weigght ; a3gd " Rbexatiay cawesr efsuspenteatdAl4YsefOBRhSi Sty ropes

consist- 5 ing of, hoisti opes anddal by mrel eepes Becteym and
whi ch conpri s§§05ﬁ8noﬁnﬁ?2?%ﬁ%‘g%e°g’%??§§? provi ded wi th rgﬁ% rqoues, one
of said pul | egsobpied watlr anPeOSARESS: dPREe?ThyS3-dr P chine ahd
moving the set of .polst SR G LA e FRRRE LT dZz e | RathdneatarkD f@gtFone of

sai d rope pul fe K53 Hga nst the hoist- ing rope [ adhesi vty
bonded: t o t hethepsgiul of| &P BNEIPRFNg ?q'%ré’)%%%r%rgggv% gglgd coati ng

hav- ing eigggiccb,t_% et gd 53 seBpbepullilayie mhgeagamgtofthq Re¥Hpe
groove than ngﬁé nge Oa:[tgon;i?{né hgdflgggvely bonded to the rope pul-
- ' ley and containing the rope grooves, said coating hav-

ing an elasticity that is smaller in the edge parts of

the rope groove than near the bottom of the rope

15 groove.

5. Elevator as defined in claim 1, characterized in

that the traction sheave is provided with a coating.

20 3. Elevator as defined in claim 1, characterized in
that all rope pulleys are provided with coatings.

4. Elevator as defined in claim 1, characterized in
) that the coating is thinner in the edge parts qf the
| 25 rope groove than at the bottom olf 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
o running in the rope groove and a hardness less than

about 100 shoreA and greater +rhan 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.



15 groove. 2. Elevator as defined in claim1, characterized in that‘ztl'thY 2005
traction sheave is provided with a coating. 20 3. El evatorp@gsr@ehioned in
claimi, Whe¥B8%rized in that all rope pulleys are provided with

coatings. 4. Elevator as defined in claim1, characterized in that the
coating is thinner in the edge parts of &he 25 rope groove than at the
bottom of the rope groove. 5. Elevator as defined in any one of the

preceding clains, characterized in that the thickness of the coating in

the bottom area of the rope groove is sub 30 stantial]y | ess than.half the

t hi ckness of theqiepe icninshemve nof henr epevgitedue Ckﬁ'ﬁ;ﬂ@?fgrg?ﬂés ©f 855 than

about 100 shor,eA and qgreater t--.H0. e aehdefi ned
: u%)&%r&t} 1-P0rslippeArdbs-Havaiai, ae
in any one of e & d?;ﬁgs clai %é]' lghgr acterized,in that.th te i sting

ropes have asbeatibest iy phat thiestkehdtipmsEBERVE MAS 3PNy 2805 WO

02/ 46085 PCT/ E1Q1/ 01071 : IOhsleayeref e etevetbon dheageed for
hoi st- ingro %nglngub"ﬁscfjé%t%alclgé%ﬁyl?gd Cross-sect j

on, char - acts ié?ld in
t hat the trackindn pxiosddedasi tyaraee SREOYSFo; $iG ‘?‘?)?erlrégc_ a mé onded
to the traction gae, apfl.prad defavith rpecheorsige pairtsccat | khehavi ng
an el asti ci t 7 ERAC s Ysn&l T

er 1n the edge, parts. t he ove than
“near the bott aopef griv@veoFdiaft JHRRAL E]Beg}go?gﬁﬁ"t Pgn%ijﬁeg\%g%%ecg{%ed in
claim7, character- ized in that the coating has a thickness that, at the

bottom of the rope groove, is substantiall e | f chReakieskness
of the rob® r8nniTRAGH-9he SHGRYS g?%o@'g%&ﬁ%éa :E%r gg%gén Pg'ssct han about 100

shoreA and 13 gkeaterechdenthbovoaifirghdiad,. a9 thickerss %ﬁve?&s i ned

'rﬂ‘”é?ny one of claims 7.- 8 . haraatesi&ed; kn hiialcddiei £0B) | Dgsis timde of
half the thickness of the rope running in the rope
groove and a hardness less than about 100 shoreA and

15 greater than about 60 shorea.

9. Traction sheave as defined in any one of claims 7 -

" 8 , characterized in that the qoating is made of rub-
ber, polyurethane or some other elastic material.

' 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 as defined in any one of claims 7

- 10, characterized in that the ‘th_ickness of the
coating is défined according tp the formula A+Bcosa,
iﬁ which formula A and B are constants and the angle a
30 is the angular distance from the bottom of the rope

. groove.

12. Coé.ting for the rope grooves of the traction
, shéave' of an elevator, characterized in that the coat-
35 ing is adhesively bonded to' the rope groove On -t.:he
| traction sheave and that the thickness of the _coat:.ng :



ber, polyurethane or some other elastic material. 20 10. Traction £héadAY 05
defined in any one of clains 7 - 9, characterized in thatpchjignaqati ng is
t hi nner W@ 02(46¢85edge parts of the rope groove than at the bottom of the
rope groove. 25 11. Traction sheave as defined in any one of clainms 7 - -
10, characterized in that the thickness ¥ the coating is defined
according to the fornula A+Bcosa, 1in which fornmula A and B are constants
and the angle a 30 is the anqul ar distance o] egl%%tog,@maqi‘d tdienirope
.groove. 12. Ch#t LAFIEST %%3’%?% I{l/e%EoFfltEhgb%rt%acti on sheave of an

el evator, chajgagber igzaduiarn iyhatouwded ddee -edBes reff | BhadreRPvEF§9¥Bnded to.
the rope groove on the traction sheave and that the thickness of the
coating 2 4 MAY 2005 WD 02/46085 PCT/F1111/01071 17 the bottom of the
rope groove and dimn- is largest at ishes gradually toward the edges of

t he rope groove.



