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WD 2009/ 090299PCT/ FI 2009/ 000018 ROPE FOR A HO STI NG
MACHI NE, ELEVATOR AND USE FI ELD OF THE | NVENTI ON The
present invention relates to a hoisting nmachi ne rope
ed in the preanble of claim1l, to
ezg%z@ézbgs defined in the preanble of claim L{FIZOOBO(%O%IS
a use as defined in the preanble of claim 35.
BACKGROUND OF THE | NVENTI ON 10 El evator ropes are
OO OB ATRE sRYNB! RAGk G, ERRVIRDR! A6 wiE es or
strands and have a substantially round cross-sectional
shape. A problemwth netallic ropes is, due to t he

I‘ﬁﬂﬂ Hr &@ﬂp%ﬁrh: ﬂ& metal , that they have a high
et

wei ght and l'arg cknessrn relation to their
t%h‘-%ﬂr@%%tmgﬁﬁrh%rﬂae%% Ite & PPLABLRY Mardyigerepe as
adiesmrmd air athe hetdanbllee ofl exatior 1r, opﬁs amhieClevhave as de-

I t
éli ﬂigﬂfut%%r&%l@'orf télaﬁﬁ!‘t 2 6 QUL 'é%o%fmed

are . n . bearlng part

of tft?ellirqarnk’éeef’gv%%ﬂmh’bﬁ sting rope consr sts of

nmetal wires coated with a soft mate- 20 rial that

P e doND @ PMeERS TRMEh TN €ases the friction between

the belt and the drive sheave. Due to the netal wres,
SEmdivéﬂ:cﬁ:Olnﬂﬁeﬂn airBvoknesallie mpdeb ho@nbraémizg@ fwinghdetallic

Quibe, gLherhapd, a,gobubkon. JBELLRGEINY roung crss-

:b %r‘aﬂso teRadt B PEEy %hpafﬁtalAlﬁr EBP@Fn m hdue to

. atlaam datatreal abrbopenethocof tnernatLI e t3itf fless lance a high

15

tpaside sl eagwrgé/beggegeress MisQh o, anarhd @heite

EI’THtI C constitutes a

te er atures |
s%\*?%‘? EEPPOTE hEF-pHotFem hREHS sBF Gt PORS BISeF-art
oheht-blrndiededlemmﬂ uctpen whithataviee rweidiiingl8fger than

C r@ﬂé@lesthﬂékﬁéééfn@s?év%ﬁrﬁﬂgm frd he. dc_r OPgo1hPions in
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jtio arate fibers_of b can
SR P adEeing, bertootaenbalral i Sktdl poiot-
wind beprli ponofstsheof opsialt hel nesarcoefcecherithber solféi mgte-
t Aus1 |tf}€eﬂ;e§>S:QQecEQn§he ewﬁﬁésf fRRES ndRd LB Bl friction be-

SLARLL e o8 BLEDEDID Bble SIS e ocan
| BhEehe Uy spacilubber invalves Akiedprabien olrivisinmed oht .

byn pehy ucehban&and\0 a2 01390290 WYL H200 3D 0UES 2 cation
EP1640307 A2 proposes the use of aramid braids asg the load-
bearing part. A problem with aramid material is mediocre
tensile stiffness and tensile strength. Moreover, the be-
havior of aramid at high temperatures is problematic and
‘constitutes a safety hazard. A further problem with solu-
tions based on a braided construction is that the braiding
reduces the stiffness and strength of the rope. In addi-
tion, the separate fibers of the braiding can undergo move-
ment relative to each other in comnection with bending of
the rope, the wear of the fibers being thus increased. Ten-
"gille stiffness and thermal stability are also a problem in
the solution proposed by specification PCT/FIO7/00823, in
which the Ilvad-bearing part used is an aramid fabric sur-
rounded by polvurethane.
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OBJECT OF THE | NVENTI ON An obj ect of the present
invention is, anong others, to elimnate the
above-nmenti oned drawbacks of prior-art solu- tions A

ﬁ’@ ﬁé“gg?gbj ect of the inventionis to |npro¥8T,£‘£&9]§00018

a hoi sting machine, particularly a passenge
el evator. The aimof the invention is to produce one
or nore the fol | owi ng advant #&ges, anong ot hers: 10- A

?ﬁ gei ght and has a high ten- sile
strength angEteﬁg?Fg Stiffness relative to its weight
| & agB} &vedor "EH&Q PS8 N O 18P er HERAOVES, t heshg others, to

%Jg’é“lr?ﬁ\tﬁéng‘ : e A ek SR SR et o

at¥irgh é\p@p@mrﬁgct ehmevc’atqﬁ ghes la@ﬁrléveu is Agq gpwroyst the
hespighoS Io¥P ke hBe ki hbkfaGONed I welitBuaadiy Sa SdBRiged ele-

rra facture is achieved. A rope that conprises one
|g‘ht | oad- bearing part 20 or a plurality of
par all el straight |oad-bearing parts is achieved, an

aﬂy@m:.&g%@us;haeﬂwleﬁhaﬁ mnﬂi RE-cBRBIchBUSK Aldrtl N fol-

el evator _having | ow L. J.opes i s achi eved.
?Ec’wﬁngagdb BHF ﬁsgéa aczll?y 0 %e sling and

count erA 25Re ghrat ahS béigllubedweight eﬁ’é@a@@? anblﬁh ten-
el evat Q41 eO pe-dreytac ey etbrgl 18hi-ali fifhe sepseeatand to its

axl e I%q h olge %\égg gnd accel erated are reduced.
An el evat Re" hoi st ng ropes have a | ow

30wei gHt Werjaﬁ'él%%n@moﬁ“@%o‘éﬁﬁnfé%%‘ﬁ“a Atadididorgainst
and a ndph aefpachitaved ibeidiievdde anplitude of

transves s b f r it
vi br at ?%nf?%{éé E%Iggﬂal (r%"crﬁe??l dﬁ{éqf el (SRR Yy IRmbined
with 1gh operatlng temperature is achieved.

- A rope that has a simple belt-like construction and
is gimple to manufacture is achleved.

- A rope that comprises one straight load-~bearing part
or a plurality of parallel straight load-bearing
parts is achieved, an advantageous behavior at bend-
ing being thus obtained.

- An elevator having low-weight ropes is achieved.

- The load-bearing capacity of the sling and countar-
welght can be reduced.

- An elevator and an elevator rope are achieved in
which the masses and axle loads to be moved and ac-
celerated are reduced.

~ 2An elevator in which the hoisting ropes have a low
weight vs. rope tension is achieved.

- An elevator and a rope are achieved wherein the am-
plitude of transverse vibration of the rope is re-
duced and its vibration freguency increased.

- An elevator is achieved in which so-called reverse-
bending roping has a reduced effect towards shorten-
ing service life.
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An el evator is achieved in which so-called
rever se- 35bendi ng ropi ng has a reduced effect towards
shorten- ing service life. WO

2009/ 090299PCT/ F12009/ 000018 3 An el evator rg E
Ko op§fdis

P82 scontinuity or cyclic properties o]fc

. are achieved, the elevator rope being therefore

noi sel ess and advant ageous i A respect of vibration. 5-

A TQPE,|S 3 %t}asxsdahﬁagh%ge wgeﬂdnsr ageceﬁﬂﬁafw or cy-

because it has a st onstruction and
geonet FiFcREPPET §L9Tt %%t wh¢ |5PRS r?é’tear‘?tcr’étevl?&ndltﬁﬁ elgva-
rope havingobewldditrey nensfatei aodehilessdand advantagdous
rope hayi gg%ﬁe%gogfr@%ls&aﬁ%&e to high tenperature

e

10and a goo rmal  conductivity is achieved. A rope
havihg®ar§Bsdife8rsigKes F%a'%ﬁ?a‘% g OOt IfiRRFEY TeSAREance,

el evat bechawéngd ta saf ear.’pratgghts amigtenetion and its Age-

hi gh-Tig8e el ey é?iné %\egql;ﬁpc)é&n%@ya@ Hnding,

15sunmption Ts [ ower th Rat o earijer el evators. In
el evatérreygt%%mweo‘f o‘;ﬂé‘e&?"a hESFhHvERt O THT e
used- ag aopaf haveags 0fgsup perstistgnard/tor g n:@maﬁrature

el evat %dcargo@acﬁ’ﬂé%ﬁéif\%oqﬁm%&vk?e%hls Then18pe of the
i nvention i s 20 a%pl i cabl e for, use h in elevat

wi t i cluntPfei JRVETd i S°8Fat 6FE1 ?ﬂSﬁt o'%sBedr is

count eewkiighed. | n addltl on, it can also be used in
conjUng, eme%ﬁsr%aﬂn@% HeifROrBBERL NES  aCnBovedS 2

crane 0|st|n ro Iowvve e Lopg
provi d %\}5%) %J]e IéjéfCIJ?ﬁ |?/&?leva%%em%? i GRSTIY con”

si t ua- sumptlon is lower than that of earlier elevators.

In elevator systems, the rope of the invention can be used
as a safe means of supporting and/or moving an elevator
car, a counterweight or both. The rope of the invention is
applicable for use both in elevators with counterweight and
in elevators without counterweight. Im addition, it can
also be used in conjunction with other hoisting machines,
e.g. as a crane hoisting xope. The low weight of the rope
provides an advantage especially in acceleration gsitua-
tions, because the energy required by changes in the speed
of the rope depends on its mass. The low weight further
provides an advantage in rope systems requiring separate
compensating ropes, because the need for compensating ropes
is reduced or eliminated altogether. The low weight also
allows easier handling of the ropes.

BRIEF DESCRIPTION OF THE INVENTION

The hoisting rope for a hoisting machine according to the
invention is  characterized by what  ig disclosed in the
characterizing part of claim 1. The elevétor according to
the invention ig characterized by what is disclosed in the
characterizing part of claim 24. ‘The use according to the
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25 tions, because the energy required by changes in

the speed of the rope depends on its mass. The | ow

wei ght further provides an advantage in rope systens

re U|r|n separate conpensating ropes, because the
°%¥W230npensat|ng ropes is reduced or el PRI/EZ00{}00018

aItogether The | ow wei ght also 30 all ows easier

handl i ng of the ropes. BRI EF 9ESCRI PTI ON OF THE

INvgyTICN The hqlstln% Lope fi for ahg |§t|n&L

ol .
accor tmnto t REEERCSS T8RS LYendPatt &5 zeolg%JS tiftg the

d%@x@%*e%rﬂmneh@asﬂ& cHarakrier i 4 nd pwa e@fb%ilmemtﬁ of the
Thevehevat oar@cegra@‘aaget:@zé@ebynmitl cms | @isclosed in the

terized b |s dIS 0S in_th
ﬁ%ﬁ%& §$?zlﬁ%g BV TGS SRR R ik BhS,RATRFAEGS 12
Qx){x@:@@omzﬂ 2@9@3@@0@ Atheveresent | applica-
cbﬂb:actcme aﬁdehylma&oﬂﬁerdj a&haﬁsﬁed nd e appllca.tlon can

égckgeer ezfllngdpar t %&ezg l ga%a h e n%mg.Od Itgg gaé:u&ns be-

e I nventl on are cC aract
i i'ao‘t’he’ﬂ'tﬂ Hé‘ﬁ’eEFa?ﬁscom?ﬁléhﬂaVeaé%dmﬂ?éﬂts O£r geupspl sepa-

pr@s@nm@bnﬁo&st heslestailRyi 08 pRet iafentiawW NgScOisidered

S The v
dlscp%gegﬂ% #éeéﬁ?%%q;ﬂlqghnb KEQ%E & e0%£§% with re-
ofR@Ft \/\Hilsa‘%"ﬁ'a‘ﬁap@sdeﬁesﬁﬁst% %ﬁ%%él éﬁhlem%d In this
| a¥gaf | yene it eflie nEYLRRcs0RBhBA NS SRy Ctld SEpRiAlRlow

lggf nid %er%%ﬁgﬁ% a’é’i*r dnd Bglhgvgfwl% % ggggtggé &4 ven-

icit or

Y s oThEy SRRHERS 6if SULEePIESRRPELBanES Of the
a¢hvem@mbnl¢aﬁrbe gpskiedohe obnidv:iztd rwiil esther embodi-
cah ek Nedih the gbgbasobe&ﬂavmcbgnwﬂemé uegécélglﬁ
the point of view of separate I nventive concepts e
features of different embodi nents of the 15 i nvention
C Dl.i e on t el e
CABofa Pl S LI SOMMRIELON L G Bl e RO 1 SRS rope
AER®r & ﬁ@lﬁél{lﬁemﬁﬁbéﬁ?u B, 1ﬁﬁ@ew &hﬁnoﬁtﬁhéhﬁskgﬁﬁﬁgm a
rﬁp&nét&r&EhdLBé¢mgxﬂ&6mlﬁhéSrbﬁégemmduﬁbpéScomprlses a

t LEKDESS sl %aégs%élgs%gr 2 c%osgﬂé’”mé’{ dH‘zﬁer,H%ch com-

€ [ope conpl earl
cBﬂﬁbE tBehetrt af ok} ees c%%d%ﬁ’q'tae“ﬁé’t Sreipfsipe ddbers
non- aepalymerrmaﬁﬁxxcnsa}&|ﬁmam§orn1ﬂgpﬁiy@fs ﬁ@ﬁsigtlng of
sahghsel BiLeci g Lhheks £4RRSI strheg s%uegﬁbenakab%o%e of

ass ber. The Structure and chaice
gmater{al make Et possible to achleve low-weight hoisting

ropes having a thin construction in the bending direction,

e p

a good tensile gtiffrness and tensile strength and an im-
proved thermal stability. In addition, the rope structure
remaing substantially unchanged at bending, which contrib-
utes towards a long service life,

In an embodiment of the invention, the aforesaid reinforc-
ing fibers are laid in a longitudinal direction of the
rope, i.e. in a direction parallel to the longitudinal di-
rection of the rope, Thus, forces are distributed on the
fibers in the direction of the tensile force, and addition-
ally the straight fibers behave at bending in a more advan-
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25 material make it possible to achieve | ow wei ght
hoi sting ropes having a thin construction in the
bending direction, a good tensile stiffness and

ensil e strength and an i nproved thernmal st b||
‘58&?[19{%% the rope structure remains substa 11&%'9’009018
unchanged at bendi ng, which contrib- 30 utes tomards a
Iong service life. In an enb&di nent of the invention,

ge%tlgf ﬁaaagrfshgﬁ OG- fm%g Aaeza%lgfgdeé @ dlhn a?spiral or

Itudinal direction of e_rope,

d’r%@f"ﬁléﬁ RS- t’sh?héqaéﬁ&ieﬁaanﬁawaaﬁ ¥ 360?%@&#1614: of
aftrialightofiebeFaubouldr cegetdicer dista idnlive@romatiréx to form
th ti he . te ARC
c”aﬁ. s P TSy e o BeRase ar andrse ¥
eﬁéﬂégadvan- WD 2009/ 090299PCT/ FI 2009/ 000018 5
tageous manner than do fibers arranged e.g. in a

S FA Qfn&d 56z PEhLCivehReon0adnBes! ahg pi‘ﬂ)ers are
consi st ng o frail berS bou
CrsenepRe Y 0T ot 1o B3, S oEe b i o other

ivtcs-dish apenea nck st icuetionge ﬁméielrss ate barwitegitiad 1an uniformly
RAdi BRRba0int figs i ga/ﬂltlldaa_uea%ﬁ?dﬁﬂtf i bers are
honogeneously distributed in the aforesaid matrix. In

ot her words, the reinforcing fibers are substantially

Ukri fagy rempoti@mgingt pitbghed inmenrheonai shidatkiseiodaigg fibers
Ravd bohndaeogza@@éf NBOtar0f; RV eBhEOBeasthd part by said
reinforcin bers are bound together as an integra
Ioé&mﬁ%apﬁg art by said polyner matrix. In an

enbodi ment of the invention, said reinforcing fibers

ate fONdniYMdenti BEr $hkahidventibe, | €Ayl hvénerdidieet ifAbers

OLrd Nl ] AsLer abliy 94! Al NLAEQHEROU: R ion of

'eng
the rope and preferably extending throughout the length of

the rope.

In an embodiment of the invention, said load-bearing part
consists of straight reinforcing fibers parallel to the
lengthwise direction of the rope and bound together by a
polymer matrix to form an integral -element.

In an embodiment of the invention, substantially all of the
reinforcing fibers of said load-bearing part extend in the
lengthwise direction of the rope.

In an embodiment of the invention, said load-bearing part
is an integral elongated body. In other words, the struc-
tures forming the load-bearing parﬁ are in mutual contact.
The fibers are bound in the matrix preferably by a chemical
bond, preferebly by hydrogen bonding and/or covalent bond-
ing.



10

15

20

25

30

35

In an enbodi nent of the invention, said | oad-bearing
part consists of straight reinforcing fibers paralle
to the lengthwi se direction of the rope and bound
t oget her by a polymer matrix to forman integral
‘E(IO%‘P%'W( 2¥h an enbodi nent of the invention, HCTrz009/000015
substantially all of the reinforcing flbers of said
Ioad bearing part extend in tthe | engthw se direction

the ro 30 n .enbod of t e I nvention
sarrl daFoaH'Bﬁg%\'Fleﬁ f)’gr tteh JaIr"f"? r]ijéz'é]r'al oﬁﬁﬁ?‘é‘ﬂl%d@f
| ¥ors h@OWWStristaucﬁubeearﬁ@r&ﬁhm tuxeform structure
| g gardtngnBat ngee &f A udpeGontact. The fibers
are bound in the matrix preferably by a chem cal bond,
preferably by hydrogen bondi ng and/ or coval ent bond-
351 Ay, empod2uent 0962 JSECTIYEPOEY. 00d0 8sbrigtune of the

er@gaattmgf }bQﬁtl m&mﬂr@l@s tae o rgghbHegneiaihe R@BEorm
nt1 nues

ni form structure

tArotighoy %?lﬁ eng o? aj[‘?%qt?’o {-_g‘ I h°8% enbodi nent
of the invention, the structure of t he | oad- beari ng
p:ﬁﬁtarﬁ@mtticﬂliﬁl&nlﬁsoﬂ sy@sixaﬁsﬂﬂdny lsﬁbfs@aﬁtﬁzilla}ﬁtallfle of the
t [ t g [ l.n._an_enbaodi t

S RI0EERObE Bat ol Eess el BT SRR o ene
flrwfé'l“ﬁfsesﬁ"F-aeF‘éaﬁﬂb‘éﬁrW@ some- Sheendthe :fqrﬂenforcmg fi-
| leggs hek sendliriecin oshef lohgitopenalhdsredtiton of the rope
r fLo ¢j 4} bers ngli e gi t udi nal
d%rgc]% on %F];%ihggrcgﬁf %‘-’géf&g&ltgeglhgg carry nost of
the load. 15 In an enbodlnent of the invention, the
potb ysmr enbbdinewt biethepdnvensishs ﬁhen@blﬁiﬂastmﬁﬁfiﬁ of
TBAET iBbe THif 5! %ECH&H:? SBRGEEYEl o LE! Uifus, o

matri x provi | stant | suppor

EEFHR G | B SV othd TR TR ge MRcite PFOVAAgEr = Sub-
setanicinl isugpant £be pbssréﬂﬂﬁdnpung Ebe?d. plloyiadyantages
spBk] e b§ngbﬁ‘§ef agéi'vltl:é‘ ansemhodi PRAt REsiBe1ity of em-

i nvent1on, ner matrix conprises epoxy,
pt ?%gﬁéﬁ“ﬁbﬁﬁﬁoPF%dﬁ?%s¥?QF%ﬂ vinyl ester. These hard
materials together with aforesaid reinforcing 25

f hess éﬁ@l&hﬁ{é_n%n &d\{:?a'&t A06RHE 1 BR! efha! &ﬂH@xn@&aJt%x com—
that provides i %i an advant a QUS ehavlor of

rBPERE RN PO TP e a?ﬁéclﬁyeWFPH ester.
t Heets®ababéarbhgrpat s |t$>9®®harsm1ﬂ:h aﬁnrteaslaydcmmefmrcmg

ef;pm@ edehar teh@eedamd%a\g@oea &%tt%&ﬁﬁlon@fﬁaghﬁtMEn that

ext er nal also t

t Qi
I REEARaeg | Ay ATRSRERGRTSS HETAR SRR e gt bend-

tfedi nvention, the coefficient of elasticity (E) of
the polyner matrix is greater than 2 GPa, preferably

1? aér? re o) 1meng Gfaathgo {I?vgntfo%r,a%h% B_Qaé—hl?earing part is
a stJ.ff_, unitary coherent elongated bar-shaped body which
returnsg straight when free of external bending. For this
reagson also the rope behaves in this manner.

In an embodiment of the invention, the coefficient of elas-
ticity (E) of the polymer matrix is greater than 2 GPa,
preferably greater than 2.5 GPa, more preferably in the



10

15

20

25

30

35

WO 2009/ 090299PCT/ F12009/ 000018 7 range of 2.5-10 GPa,
and nost preferably in the range of 2.5-3.5 GPa. In an
enbodi nent of the invention, over 50% of the cross- 5

‘%@%Q @F@L square area of the | oad-bearing pallgéT"Fmﬂ?"ﬂog{m

of said reinforcing fiber, preferably so
50% 80% consi sts of said reinforcing fiber, nore
preferably so that 55% 70% cdnsists of said

RRIIYOT G N, o I1BerapAnta i@ Sho £ ebLL Abl150 frbaéhé‘b%i&ge of
g’b‘:ﬁﬁf Esal d area consists of reinforcing fiber 10 and

05%®f matrix material. This allows advant ageous
strength properties to be achieved while the amunt of

ol Rl L0 e TR E RN pver BOBgLSE he cross-
ARSI SORRTRGR TR L) Bhe LT B0 PR papgsts of
tseget hredn@pt dvind of ke )pxrmftemabéy sorihatn 50%-dPRalconsists

|c£@dsa{3.%arﬂe&ﬁfs§&1ngl ashae, Wab &b L%H:ﬁx%mﬂyal doY th@t 55%-70%
chaf| ng rel.ativ bet we j(__a i ber

Bieislsl Grogey, Tebpeer g R flost i ataragly so
ktémt ahwta&@éntoégessaiidn arE drahsistisond mf@@chnﬁeflber
Qfnd %d&ﬁpao%ndfaﬁl&aaiﬁgﬁauérb@bawms a1 eeididi8rankBgeous

|rrent o the,_| ventlon ad- earln
Sncﬁe(n S SRR nbrml?ﬁ opé¥t| 3‘2‘ Sof-HE odnt of ma-

c’irrdé% Ig%feetm@rl ofs t i dE ﬁ@éélczrwé tg ﬁ'ﬁ"ﬁeﬁuait%ﬁr Sugnound

afhd F be@pebsitimdlicidfea- s yciipat es in supporting the
| oad. The conposite material can al so be easily nol ded
|nto such a form In an enbodi nent of the invention,

e R depeestinend |ofadchesolmemtiiog pate geithercape fibers
|ta:rggﬁjhet:harit&1t SHehimkiness nataridiantast sendineegirah 0bad-

tﬂh‘%ﬁr r%;}lae Iy g@& dga Qvﬂl%‘i‘{ %‘r}_@% gawlt& b i?nﬂﬁb%ﬂ% By rela-
i vt ’F‘%{ﬁlc’r’( hlée?"é‘?:)%n c gﬁﬁ?F% eSTa PRIRFh b L RAT f BRE s HRFTix
| etesh gdaicagwipan t she i tepd i ssibekdngl hethi sThwygddaneages in-

|dﬁ9:’lel id Vichg GakLure 9%sbhgsCconposite Mta&%tk&%eous be-
reduced, bgﬂﬁg_se the width/thickness ratio of thé WD

F556/60659 4 2009/ 000018 8

In an embodiment of the invention, the load-bearing part(s)
covers/cover a main proportion of the cross-section of the
rope. Thus, a main proportion of the rope structure par-
ticipates in supporting the load. The composite material
can also be easily molded into such a form.

In an embodiment of the invention, the width of the load-
bearing part of the rope is larger than its thickness in a
transverse direction of the rope. The rope can therefore
withstand bending with a small radius.

In an embodiment of the invention, the rope comprises a
number of aforesaid load-bearing parts side by side. In
this way, the liability to failure of the composite part
can be reduced, because the width/thickness ratic of the
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ropecan bei ncreased w thoutincreasi ngthe

wi dt h/ t hi ckness ratio of an individual conposite part
too much. 5 In an enbodi nent of the invention, the
reinforcing fibers consist of carbon fiber. In

hi s
WPt construction and a good tensil ePgT’FPP‘H@Q@Is
and tensile strength as well as good thernal
properties are achieved. 10 I an enbodi nent of the
invention the ope al I ses_outsi de the
(ﬁf Josi t 87 part P&t %%% oneanet %gggéleneﬁfr SEftfigas Che
MG thiglmegp FF@F&PI ioF g dindrntisiuadn gemposhseh@art too
lssh | i abl e to damage by shear. 15 In an enbodi nment of
the invention, the aforesaid polymer matrix consists
of epoxy. In an enbodi ment of the invention, the
| BademearPAdiqRRT 0% Bhe r buveRiay dhsolseimtanging Eibers
Tasndigdt surdaaeenc gmbbbus ThetR0s D\Kr@ji' ,ec.st ephg?t%al é&ist_lg:‘#ctlon
ni it er thin IS
r%?m%a%l 1880&\1\?%%331% |ongf %soe I Ci é'lrﬁ"tl &t SHE %%h %o well
RS ] tqgﬁr@élap§ﬁ@¢¥%ﬁQﬁnaﬁ¢aﬁG@leVﬁ@ pol ymer Iayer
preferably consists of elastoner, nost preferably

*Ergh £“ gaﬂm&{l@%:@mﬁm %‘ﬁ% B8, gth%"'xy e etgca:?q:lonsétlly

|nven | oa

rﬁﬂmpﬁﬂﬁﬁﬁ §P§Séﬂetﬁeeaﬁehﬁgﬁ}ﬁep%ﬁﬁhﬁﬁtrﬁﬁ%ﬁ§<Oqﬁ Wﬁﬁ?lllc
reieeanc nudi ker = belirs toget her dytcalldcp@ni@er This ren-

'@éf#%@%@l@‘ é@s?oﬂéﬂ]ﬂe té}?tdamtéeb ByPLRY vided around

ers aux- 30 1lrary m Yefials possi bl y
conprised within the polyner matri x. According to the
i iveati empotlimeret epféit dhec dnprentdena divevaftheasd d golymer

CYIAVA= o] pupt ok T J=Yalo PG é8&£¥§ysten1for movi ng the 35
el evator car by neans of the drive sheave, said rope
system conprising at |east one rope whose width is

| 2 gt antiendlimestt bf ckine stnvanta ar, anbeel seddhemcinmpaoft is
LS FARRIed RS BOBS1yME: 200RL09GZOPCTL F4RDPIL00001 & Ris be
protected against mechanical wear and humidity, among other
things. This also allows the frictional coefficient of the
rope to be adjusted to a sufficient walue. The polymer
layer preferably consists of elastomer, most preferably
high-friction elastomer, such as e.g. polyurethane.

In an embodiment of the invention, the load-bearing part
congists of the aforezaid polymer matrix, of the reinforc-
ing fibers bound together by the polymer matrix, and of a
coating that may be provided around the fibers, and of aux-
iliary materialg possibly comprised within the polymer ma-
brix.

According to the invention, the elevator comprises a drive
sheave, an elevator car and a rope system for moving the
elevator car by means of the drive sheave, said rope system
comprising at least one rope whose width is larger than itg
thickness in a transverse direction of the rope. The rope
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conprises a | oad-bearing part made of a conposite
material conprising reinforcing fibers in a pol yner
matri x. The said reinforcing fibers consist of carbon

_{vhggﬂé{'}g@gﬁgl ass fiber. This provides the advﬁﬁ;&ﬁﬁ%oﬁf&ﬁ&s

or ropes are 5 | owwei ght ropes a
advant ageous in respect of heat resistance. An energy
efficient elevator is also thHus achi eved. An el evator

CéBm £E§é§“§'IBQdﬂﬂﬁgkgﬂPeﬁﬁQt“héﬁéUEfUé'88m§6§&te materlal
ensatlng_ro es at a e3|%%ﬁ%%§ el evato
%£?E9§%ﬁﬂ QHC&EFnﬁl%ﬁEﬁnﬂq i F apkyex- The said
shemﬁ:}rc'ﬁlm Hhelrevabosies afsoashédm, filedr add ayland: fiber.
S‘!E'HP%e 284 has ehleorgng%eft\ébee dHafe thd ameeapeﬂl BEBLs are
the j nvention, el evat or rq is a
L G S opa a8, REETRLaNAS I8 FRORACEBE i resis-
ofande. iZveigrmy, aﬂﬁacebataemevaaerbeenahamammuxiatheved

”RMeeié\?a@ze\é%tzPrtlﬁ%r b@qn&ﬁgﬁgﬁw@ 80n s FRANS Wing any
said ro he eIevatoﬁafope refﬁ abl y .con cted

t 6°FRE Nt Hhe plevegor can
hbestiim@emamted b'enngom dsmalbfci:edm@tesw @eivensbeted. The

Welbvatod i NUBdd Nehfal 11 ilahian LrbedipRrat af thae a long
|nven1|0ﬁ_§the el evat or conprises a first belt-|

rope portlon pl aced agai nst a pul - 25 Iey
preferably the drive sheave, and a second belt-1ike

I DREa! erfStE RO idH t{?iea%@ﬁeﬁﬂﬂbﬂﬁts&f@ éiéxﬁitdxo&?p@r is a
r r rope portions
aggf?gﬁ#}a%Ehl?ﬁerchcu%ﬁ§%%§%%} dgggﬁggdrlve sheave

one over the other as seen fromthe direction of the
bendiang etibdiitBenT he 3@ heopescakeohh ueheeteleeeeaet h¥ sOmbeen

t%gr o?ytoa'zrloﬁ)@ NG, & %ﬂ%lvlatgﬁl 'ceﬁ\écet %{u?e digd r\’n&&‘ﬂt by

nt of e i nvention or conprises
nﬂ%%? of FapdsIPPEt edhSi Fdegterd&oRAd %@Wabﬁﬁ con-
onhetecBStagahestcddmmﬁghteraaﬂcealxﬁvat’d@e drdpvewith a 1:1

LR S N SRR e fobeen i o

d&ﬁéﬁ?nﬁfrﬁﬁéolnventlon the first rope or rope
portlon is connected to the second rope or rope

POAL PR REEENRIBENShe | {nil¥nid FHhaithe EQ@@atgfléoﬁﬂflses a
e ulvagv%t ﬁegeed around a dlvertagg q% mouynt éd on

R PR Ao SR UHOEE ot LA 4B Bul-
cbﬁpehsaefewahﬁ?'th@esgeededshéevencenﬁetwwxncdﬂdabelt like
hobst i 519 FRREDIPRUIRD Ak cdilf E§LeRE: SPEEUB i rat rope or rope
portion, and that the said ropes or rope portions are fit-
ted on the circumference of the drive sheave one over the
other as seen from the direction of the bending radius. The
ropes are thus set compactly on the pulley, allowing a
small pulley to be used.

In an embodiment of the invention, the elevator comprises a
nunber of ropes fitted side by side and one over the other
against the circumference of the drive sheave. The ropes
are thus set compacily on the pulley.
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In an enbodi ment of the invention, the belt-1like rope
10 passes around a first diverting pulley, on which
the rope is bent in a first bending direction, after
whi ch the rope passes around a second divertin
VWORPBP028}H \whi ch the rope is bent in a seconEF%EW@WW@ms
direction, this second bending di recti on being
substantially opposite to th&lfirst bending 15

i rection. -Lhe rop nis thus freely  adjustable
gé%é%ée ccgﬁgggﬁ ﬁﬁ%éﬁg?ﬁﬁ“’|F§§ Fo%ggrggFggerPE or rope
dafileentid ¢onBepeed RRodbestTaFOnGr FARFSOROKORAJPOYEion

PhaceddSdgHlirisad ¢hange at dhendi nGopEhe PeDPebki egu@kalent

f | so.contribute the s effect. 20 In
TP, e o e EEH hdh pebfed pEodiRa ke e flaieor
i A earchtasd sEHRveieisenShiengllopes compesspsion of the
E&_ﬁée@& lﬂi&E!e!‘eﬁdéavb\ﬁ_aﬁﬁa?ﬁ the mn@iiﬁs(?atﬁptehi@ evdinggatodif-

| v | in ic e rope used in e rope
sj%‘%ﬁ%?gggggé de- 25 sign aspdefined above. Tﬁe
advant ages include energy efficiency and a sinple
etrevahoremisstBinaint | 68. e t Ahgefitbon) t the preiernide rope

t Vi e_C | WMt ce-limti

e ohlas L BN Wit Bad2U0CPrg Whikdene rope
et ifs agfigiséy Xevfingt Attt watgine widwhnghg rope
heisddsnarivenghts ekcovar d3fereimy ouldieaf eradblwhid®- 8Be rope
nfg Y3yt '.TLFESta %reg %ﬁa@he%diﬂ' 885.9@&@:{&1, Sﬂ'hfjs e&l,eeéfa%ltdoﬁaending
bel ng Lng ement ed W t houg gonpensatlng ro€es. The .
ARG PR, RELRS nPYBREAR Bk 1Y SPRBFEFS! Fanths SNk pending
elinegttdos . affdeyebpensvgyy &f fihtiseiteel Whdjustable, because -

0299 0, f
A OEL a0 eyt o
; |

g ne
S&7STBCERSS HPEFeabl YROTEIC 1B et entigyle change at
presfdimab| TheveropEdties ers, cavsin pidfer ablgo ceetrdblte to
BlESmeTB@radvant ages of the invention are apparent 5
especially in elevators having a | arge hoisting
hei ght, because normally in elevators with a | arge
hii san ngnbpedgient hef nibe ofhiveheidmwi sthagelepesor has been
Consitdrdoui-es MRthRf _tck@md[séﬂﬁtiﬂgssréﬁéshe fVedis particu-
ﬁperefor‘f when ﬁrovlde wi.t h @ rope acgordlng tg t he
p nOTRPERECORS a4 Ao VISP REY PT§OE9189| §Pgéhe inven-
heiast iimg wrdichhthies repasided abh ythm reomn ervprest fisciofng de-
_té"@’hl %wltdeﬁﬁn@tae?ai&b%_s- Tﬁe s&ea@ﬁﬁest{ mhi:l:d&% f@i@}tﬁ-d_ Fh9darei-
i s, also_technica s r, nore material efficien )
PHPSRe 25S o S IRR Y BLPURECY Leoiiedia ign I RdSesaps it
bes bPERERIFHae beerysddeedtharhgoutt exwei @it t withabeunce-
r efdieGhedméangn nost of the structural conponents of
the el evator regardi ng di mensioning. The invention is
wel | applicable for use as a high-rise elevator or a
By ArthigRadigens| efatbe. inwenrkomus cch colaiiatert dst ke ele-
| vt WAlth @oR@kskivBggRBS hadei 2P 4 ORS AGERY Aidight0o8Never

t oV I_NLtio IS, used _as the _hoistin Qop
510 AL IR GAOTN-I0D UBREEEE iRy S e EE Bo-s0
grehere  adpart fJevateraheingr dvetenerterl wiffligitemoppensat-

th hey te._k@pa.t OrTh@Set Bvator nbﬁgé, nﬁﬁ%l&ﬁeﬂif@% i ?ﬁe@tj.fgﬁmer athan
| ro accordirn one o e above
BT STROLBES (R8P FatcBY, bReERERRt o e

el evator according to one of the above definitions.
The rope is particularly well applicable for use in

hi gh-rise elevators and/or to reduce the need for a 30
conpensati ng rope.
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LIST OF FIGURES In the follow ng, the invention wl|
be described in detail 35 by referring to enbodi nent
exanpl es and the attached draw ngs, wherein WO

2009/ 090299PCT/ FI 2009/ 000018 12 Figs. la-Im
WP& h@éﬁFﬂﬂﬂWﬂOOOlS

ic illustrations of the rope of t
i nvention, each representi ng a di fferent enbodi nent.
Fi g. 2|sad|agrammt|cre fesentation of an

e:!}POQh”Pe?&bo‘&lgtg i e(_l,fv%gr ér!%%oh”VeEHé 0%1§§a'c:b9 His a

represen eeeva or in ﬁ‘%
|h§1§tdin§gih§ﬁﬁﬁ‘t:| efreﬁ%séﬁt%ﬂ%ﬁ%vofprﬁﬁeg ddi PERE 690 me-
tteerse| evatoprefetdisly rovest i160. metéryg, wmosts mreferably over

3 RO AR C RPr et aldan of @ﬂeeﬁﬁQQﬁE@ 8§-et Reparent

evat or _of e |nvent|on conpr | con
fsmerdad 4y hﬁ a}?%fg%?feﬁtmﬁag § 3 31 ight, be-
respuses entrataldy ofn ael ewdodismenttiofat hergéehatieting hbkéght

Lﬁégn%les%g r?%O'EB'é' %EQt@n&OP%ééz ?%bﬂ%%#ah?%'gn%ost of the to-

e aem 01 5 BovER- o TbBTr SFs Bk edy bR Bt Tope
tdrce:qrmagt |t@n tlFe gpr8serst aimmgm:fqned at agleveety chaving a
! Q%S%.BE.QEE.H ﬂ&lg'h@?s tc%ns:.@l%iréﬁ C:ﬁ@%%[%‘%‘_élfxt %:f(ffz._i_cient

e rope e_lnventi on Y

%ﬁn?ﬁfﬂﬁ FEREVEEAED i BPoGURvaR Hor S | SPLRERRTS, 15
prlefcer tedhoios$ly sesimwies of megest nagerbpes, efficient and
Rfl@%@fe&b' t’of Qﬁarﬁ;ﬂé@%%gagerbéﬂaﬁrseVaéoéa AHOr fihB8et 0 to  be
q)&&%kp ave 8ghngg éceé tdﬁe e ec éogf this are reflected
on most of the structural components of the elevator re-

garding dimensioning. The invention is well applicable for
use as a high-rise elevator or a mega high-rise elevator.

In the use according to the invention, a hoisting machine
rope according to one of the above definitions is used as
the hoisting rope of an elevator, especially a passenger
elevator. One of the advantages is an improved energy effi-
ciency of the elevator.

In an embodiment of the invention, a hoisting machine rope
according to one of the above definitions is used as the
holsting rope of an elevator according to one of the above
definitions. The rope is particularly well applicable for
use in high-rise elevators and/or te reduce the need for a
compensating rope.

LIST OF FLIGURES

In the following, the invention will be described in detail
by referring to embodiment examples and the attached draw-
ings, wherein '
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as seen fromthe |l engthw se direction of the ropes.

The rope (10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120)
represented 25 by Figs. la-11 has a belt-1like

struct ur in other words, the rope has, as pERsYr

e 091‘“19?73? direction, whi chis per pendi cul ar ?UFWP@’“""OIS

| engt hwi se direction of the rope, thickness tl and, as
measured in a second directi®A, which is perpendlcular

te dde i S adl b BGH1R O 1hE L Ope 3
e G S Lot B D AR R BE ﬁ*l%z“—%ﬁe ot

b %gl%{?ssttﬂéa@m SPCh ra%%frerfw eheltfﬁ%ﬂ%s%mhqdl

t 4:9Re hus substa ally Larger .t
V&df?thl clkness 15%5? erersc%le asc,J %ng@? %ent of
nete a@atoraof] Ehagt lne%zettl%e preferably two broad
anily . S@&‘e@i&‘ds@n‘tﬁf aneuﬁu 9F frageslevhiteh biaady. 2.

ace .c icien use

for%: ?rf’ﬁ%m i r%ﬁlmélﬁ‘r@%ac SRR %n%%%&oflr Pgt?%ne“g?oa&ment of
pee tehawatom &ft theebavertianthis way a | arge contact
Stig. SWR2RDYiRQRARRRET ¢ MY BR8N 135 f @€ Cerllfodiment of
obf i éiratﬂlﬁ A%F Q%Fe %‘%{Jeﬂgi HGSSﬂBQRSPﬁ ? @Aneéiet'i%n moni -
even d of
p?Qﬁ#QQHQﬁ¥§QﬂemﬁPtﬁay have a curved shape The rope
ref erealdlsy shald agrratat dottaddesaitatobi GEr &6 tatiddiment of

tiﬂé“gﬁgvgtéﬁs%ﬂ(¥HH'}nvgﬂkigﬁtcomprisihg a condition moni-

toring arrangement.

Fig. 7 is a diagrammatic representation of an embodiment of
the elevator of the invention.

Fig. 8 is a magnified diagrammatic representation of a de-
tail of the cross-section of the rope of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Figs. la-1lm present diagrams representing preferred cross-
sections of hoisting ropes, preferably for a passenger ele-
vator, according to different embodiments of the invention
as seen from the lengthwise direction of the ropes. The
rope (10,20,30,40,50,60, 70,80,90,100,110,120) represented
by Figs. 1la-11 has a belt-like structure, in other words,
the rope has, ags measured in a first direction, which is
perpendicular to the lengthwise direction of the rope,
thickness tl and, as measured in a second direction, which
is perpendicular to the lengthwise direction of the rope
and to the aforesaid first direction, width t2, this width
t2 being substantially larger than the thickness tl. The
width of the rope is thus substantially larger than its
thickness. Moreover, the vope has preferably but not neces-
sarily at least one, preferably two broad and substantially
even surfaces, which broad surface can be efficiently used
as a force-tramsmitting surface utilizing friction or a
positive contact, because in this way a large contact sur-
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5 necessarily, because, if desirable, the
cross-section can be arranged to be cyclically
changing e.g. as a cogged structure. The rope

10, 2 40, 50, 60, 70, 80, 90, 100, 110, 120) co
\"8&%"%&"&% ng part (11, 21, 31, 41, 51, 61, 7‘?&%‘?‘?’%@?“
101, 111, 121), which is nade of a 10 non-netallic
fiber conp05|te conprising chtbon fibers or glass

AR 3 RERLILAN. V168" BIGd | B8 Facd ThbPUoHe Wiy Keoty

S¥ETI 4 SUEI BEr BAd B | RAAIGed WétheﬁﬁPﬁVﬂa%em@lE n%ﬁoaﬁ or

. t:he P havehiaC Rruryedhyhabe. rope reddaimsefdraial habuaesub-

stant Ptudi nal direction
d?ecter%anré pE; ﬁ'?é’aPF’Ser éfard§3tlﬁé§> Bri &hCe FHOFSrHECELON can
e eartaged tbe Yeoor cgclhedlly t enanging okce.i :sacdi eggged

Osrl: u&%pe Therr?é oresajg,d ei nf Or('[ibnﬁofk@ew 5’%1%0280 80,

aet er t he af'oresai d_polymer matri’x
f%q rﬁoé’nl Re é@P?ﬂ SPBRELHRA rﬂgoag%rrltearﬂ% pagki d11. 21, 31,
| aip,d-Sdgar6ilng 7par 81( 191, 2101 311114,1, 151),, 6dhicH ,is8ihad8lpt a

]:Q:;'n H%Jc%.llg:gl)flb%xa é&ﬁﬁcﬁﬁ%e‘:o&@ﬁ sfﬂ_gongﬂlﬁﬂl fibers or

ar sha relnforC|ng |bers are lon
B s atfAFesm ehtRRFSn thed Polymer ma-

IEm@ihmﬂbe dﬂped%bemmxﬁgtImartopdoandppseiblyi Rmdslbgaring

gsg Rl HE%U&H%ESt EEe' @aga hlﬂf tﬁseléﬂéa@mse direction

f bI I
: Eebery vBEFAGE o e FOPE RELRLBE  Lob = egure at
I]@ﬁmilmar |Iwghpraduaér giberenseed thus hsubstrptisldy oriented

dir! ei?ﬁé orbﬁlttﬁaﬁﬂaqp%rbet%ﬂe bEWRLAS ropetf ahabley bbhe are
I Nnr or CI n

q |ber sub ant | II 3? nutu I%y E 1

nE ragred il SiPedSi Gl of ol odls Whad 5 fgnsile
v&m@f@ drosetdaat osnshestenet uFke caheravrid a%eﬂmfaargﬁged £i-
ASerdD Seb [uinlir aeglReubrt be en&n seotesgid il nlte MBReIx to
S@ox%l | nf rt%'ﬁQ@ 5_ %& r]§ear:|_ é:y 'S%.tr“ blf‘h%g aéa c¥ ef%a}/dt—%%arlng

possi b et
| RFe @é—b@&wlﬁé pé?t 5%ré§-h3ﬁﬁg§ﬂeoﬁé a%0b0§§ﬂblé2ﬁﬁ is
tdeuhi Basy e&&ﬁeﬂéﬁECbﬂﬁﬁg@Eed hpatogkapddebbendi Bgid rein-

dfcgl%‘itdgﬁ rk:@t;ert earevqgr%o gé %%%%%Pgr/ é:fﬂez.c%() 34132 %ﬁl}“’ ori-

ropes own 1n fi be up o
§4 gar ddle frpothydseodpt ekt ntie grore and ‘prefera-
dmnprezm&nboaﬂrbeghwtg thec Aeposiht efpahe #dpdainefexrably

z?{tr@a[}ﬂ}“o%f tﬁ@a@% Ps CTidAsx: %%‘"etf'e‘}%bﬂ}dsﬁﬂéﬁ&%gﬁ%ﬁb)éﬁ of
ner, | a ternatlvely th can or ned

o’a%ﬂaf%iﬂ%r Yosfe; Of S ASRe-FSo5BG0RPER PRS OTi-
F%qpedtnnombE|QemgtMW1Bead1beatung ¥ cdmposepe. pant other -
Zéoféf r?%ﬁﬁﬁﬁi#q%& %ﬁ%s§$§g$B£23%§|ﬁ£€§r§'§§eb§u§%%%?ﬁéglly
™t i¥sed* 4 %FP@E‘F n 22%%r i djrﬂ@gf’ﬁ%a’%&‘ﬁ skt

Iamhmayhduﬁﬁqmg/¢mnsmaa@ctﬁenamge&xottarbr@amtsndesoﬁs un-
t&;’?ar{gc&? a9, p%%s&ﬂ@e mt‘i’a%ﬁgﬂéuﬁh%h%f e&z@x?ﬂéﬂeféhdé}? of the

parts al so have, nor
c%%%s i %aeldpé'ﬁlé'lfﬁ seaq ¢ m%r%yaﬂg? d@wfkrﬂ*se% &Vengy as
| poesitylat éch itheFilgad-beaTheg rogpet 460 pemsert ethatn thieg load-
| o LMY 1,565 alQquehoﬁBglaﬁ)@tqu egki PY=coRPasSihe PRl tSans-

41 of rectangul ar cr
verse frectg_Lon of t e rope. The bending direction of the

a}éig&?gl ﬁﬂif!}l en%ll.zgf@éurfehkaﬁF gﬁgu h.’c'é ngth but not
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20 sectional shape placed side by side in the
w dt hwi se direction of the belt and surrounded by a
polyner | ayer 1. The | oad-bearing parts shown in the
ure are somewhat larger in width than in th|c ne
%@W%w?%ely, they could be inpl enented as %&gmms
substantially square cross- 25 secti onal shape The
rope 50 presented in Fig. |eléonprises a |oad- bearing

[ 5 I t .
SRR Ly FaSls T aRE R oo Rn B Mot e it

% 30 part 51 and the wire 52 being surrounded
by a polyner layer 1. The wire 52 may be a rope or
strand and is preferably made of shear-resistant
Reryepe SQchrasentadhlin T wite ¢omprisfesr &bl \osst-beheing

Sﬁi@dﬁ:&teanﬁﬁrtf:; am tm/*ifr%}oteas l&:e‘&%;;ﬁ%&%ﬂﬁ%&t S:ross—
pre era u n necessarili
R e L B3 i 0Ly,

tihfe qesen (daic bpa forved il Hiosd: berphvaedi tdweerit. form
e.g. WD 20091090299PCT1FI 20091000018 15 a netal lic

. n QNgs Lde the. Iength
cr%}npospteg % rpf%l %ﬁgg‘?‘lopre 67 pr &Sn RE PR Fr (ﬁlcfadq%earlng
HRqssids @airééd%eefuw®mﬁ9@s p@f@Spawcmorofplaced side
r]:@ctangeul andCB0gsotaddd oml asbamﬁméﬂr&eyaﬂem byha polymer

I I For rf he
DR, B bee IR B 5 358, Olydlls (90 800, 1o
v@d{f‘&lg é‘ﬁgéé'ey‘p PEEVEST oFze @99% odh apbé@%‘ﬁ aﬂ@e fofr febg rope
ciant i atiovReparitidat life e VdRda | Byitlech ik parts 21. The

rope may also have more than two composite parts placed

:1

side by side in this manner, as illustrated in Fig. le.

The rope 40 presented in Fig. 14 comprises a number of
load-bearing composite parts 41 of rectangular cross-
sectional shape placed side by side in the widthwise direc-
tion of the belt and surrounded by a polymer layer 1. The
load-bearing parts shown in the figure are somewhat larger
in width than in thickness. Alternatiwvely, they could be
implemented as having a substantially square cross-
sectional shépe.

The rope 50 presented in Fig. le comprises a load-bearing

- composite part 51 of rectangular cross-sectional shape,

with a wire 52 placed on either side of it, the composite
part 51 and the wire 52 being surrounded by a polymer layer
1. The wire 52 may be a rope or strand and is preferably
made of shear-resistant material, such as metal. The wire
ig preferably at the same distance from the rope surface as
the composite part 51 and preferably, but not necessarily
spaced apart from the composite part. However, the protec-
tive metallic part could alsoc be in a different form, e.g.
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The rope 70 presented in Fig. | g conprises a

| oad- bearing conposite part 71 of rectangul ar
cross-sectional shape surrounded by a polyner |ayer 1.
The ed es of the rope conprise swelled porti

A et %\2%91‘ erably formpart of 15 the pol yrrerlp(ln@%{pgqﬂ.oms
The swel |l ed portions provide the advantage of guarding
the edges of the conposite part e.g. against fraying.

FOfieEane 0L REASGPLEEd Mafldh hlhf QIBEGSE5e 2 AUTDERGEL of

ear| oSite round
§F85§0§E@$¥E%1%%¢rounded by a polyner layer 1. The
rope 90 presented in Fig. |i conprises two

ridag r ign c
Eﬂ% r%% q@ ﬂ%%g%%ggéu?%ogﬁga QECd%%ir?SQE qnigka ﬁgarlng

Fﬁ@PBEF}?ﬁePaHT%y@ of &gFhPreBiay ﬁF%%ﬁ/egQ&tHoﬁaﬁh@{mpe suc-
ﬁ:egndedbeiyv\e\erpql@mesr Akyer rlenddsrntdde arope swriace of the
?@b' » 130 4 m?édg}gge seeeawe' 'corleﬁgtierg CQf‘f;S’rﬁl&rﬁluhP of

surf aces

rnatrve roov ca
rreQaErah@a?ﬁePFﬂ%rrws %Tﬂecma?g ?HA' °rﬁ5‘r & 3807
thanoumopannpnﬁlthalm@ﬂkseplaagdrslde by side in this
manner as illustrated in Fig. 1j. The rope 110
resented |n Fi | k cqonprj,ses _a | oad-hearin

Wakx tﬁgvﬁﬁgFﬁgéuﬂéiéﬁWFEFF?Ssau&Pgd"bearlng
@p@@96135 pextr?ﬁmﬂfsﬂaqmangﬁﬁermpd@hStﬁeqﬂmpnal shape sur-

|r%@ﬂd@@.a 1ymle]rl 1a§;éxarilger'r1§é13&i ésS dhi ekoesspd Ncom-

a transver ire |on th rgqpe 110 h
PEA5S & e\ﬁr 89 \@—Iuhg—f) “prefSraclly forh 88t of
z@egmgmpmrzoegﬂ@eomlﬂedp@oyﬁepns apepvidgethe ad-

tRdtades gi hahididghany esasidgoenbngi BBRbSs16D bAet e.g.
Ioad b%arlng art 111 covers the entire cross-section

gﬁ% % The rope 120 presented in Fig. 11
conprlses a | oad-bearing conposite part 121 of

Srwiaastﬁﬁxsé aBby geglangdl dm CFO§S- SRCidompali sehape hawbay of
corner I eani t -
BRSO Sapdi S SRR B9 DAL 1By ot B
Fﬁ@ﬂﬂﬁﬁebﬁné Pelypsrerledssy 1a thin poly- 10 nmer |ayer
1. The | oad-bearing part 121 covers a main proportion

Orfh '}%f%f %Sgggé% 08 of, e 1 aqe caagnggse ml MR- bearing

I N as corrpare %]g I’]$SS a
tﬂrﬂer-qsOa%l be&r ?ﬂ@aﬁ%rt’r‘i’%sf%%c"c“rﬁrtkﬁ’ﬂe%%e% i %c?r’-%‘ﬁ an
tdurafoutnkdedr oe.a Polymer layer 1. The polymer layver 1 com-
prises a groove 92 in the region between parts 91 to render
the rope more pliable, so that the rope will readily con-
form e.g. to curved surfaces. Alternatively, the grooves
can be used to guide the rope. The rope may also have more
than two composite parts placed side by side in this manner
as illustrated in Fig. 13.

The rope 110 presented in Fig. 1k comprises a load-bearing
composite part 111 having a substantially square cross-
sectional shape. The width of the load-bearing part 111 is
larger than its thickness in a transverse direction of the
rope. The rope 110 has been formed without at all using a
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The rope 130 presented in Fig. Imconprises nutually

adj acent | oad-bearing conposite parts 131 of

substantially rectangul ar cross-sectional shape having
ounded corners. The | oad-bearing part 131 has a

V%Wﬁ@y ¥an its thickness 20 in a transversePGPFE@P@gW“

of the rope and is covered by a thin polyner |ayer 1.

The | oad-bearing part 131 co¥ers a main proportion of

t ect i.qn _of rope..130..Th |_aye
RSLAES RS, a9ksh bl apgRE Re i P AT Y Fras-

I%%F%ealspngt]%%r tlopd-braring clfads- WM Ee a¥iviesst i gre t lentire

2ordds i viope of THRe pedpydter layer 1 is preferably |ess

than 1.5 mmin thickness, nost preferably about 1 nm

Each one of the above- descrlbed ropes conprises at

| Batrarfe 13t apesentsddiBedivngléofpaBtitep & tlqadibearing

Zdon@ﬂs:i.t‘bl paﬁtﬁllzjﬁloﬂlsu?étaﬁima]%@% r&&ﬁ%&%ﬂér cross—
i nj.ng etic.re-_in na_fibers
o ynég' égaé £§ﬂln?efﬁun€%§cc%g ﬁérg% rg‘ﬁ%QPearlng
pﬁ’%‘f"er]a?’éll yraRo Rt iWgEHs 1ﬁi‘-’§'§rsth%e§/t%lr’éhi%ss in a trans-
sw@&.;]@mnaddtuonn offhenkepghbvase g r@@xtvdlaﬁl&a oy ltahe:hrmp@oly—
ten [ u (! Le
Sl s TS FBR A o] i S0 e

ne@¥§iors pE ‘F]%ﬁm‘éﬁ‘?’@s‘tﬁ%’tﬂépnpér gy %rlgokegbg fipd ymer
fl$¥§5 1nisubergt anihabky comphaagi ng phel tthoBRness of the

LV e % .
SR G2 0o oo P e SHERSEIgS, of the
t?@?%ﬁtrlx serves as a neans of equalizing the :
dlstrlbutlon of the force applied to the fibers and

“'Fé% i) ﬁfeké%htgﬁnﬁﬁcﬁganﬁm' F%&Pﬁ%eé"%ﬁ{tu%fl 'yh%dja— |

‘f I ncreasing the service t he rope
Wa?a FiRdi RAPeT S B idt PO nswora i e iy rec-
etamuulanﬂuxnssasectednmh theperpbhaving btduridedl rermers. The

ef § £4IH RGO W bﬁgtabi?%‘éjé Ng +RRRY ShegkP §1&£§tf&y NGhiWkness

all material's of t.he 03|te part and not, in

ref ati VB DYS oIt hQﬁ\t?ﬁexpglnﬁﬁﬁcﬁﬁchvﬁﬁﬁg by a
nolsin ppetwreabl yaypensl st Thé daprBehedfig bpart pedhi tbvags a

th@:[:@ ChespSiiGh s 9ond tepsibs sk hResspe 130. The

“i%‘@e'e%hl L o and ol Lhertel, moner 2 80 5e

s@ﬁeth%d@a&sbghassgm@ev nemﬁeome#ttnessmw Cbmantd-@@ tl

| 6t ethadl kapa. behbepotl@str heyePstl AL YPrerkRabii, S1688€than
tf 5 mm in thickness, most preferably about 1 mm.

Each one of the above-described ropes comprises at least
one integral load-bearing composite part (11, 21, 31, 41,
51, i, 71, 81, 91, 101, 111, 121) containing synthetic re-
inforcing fibers embedded in a polymer matrix. The rein-
forcing fibers are most preferably continuous fibers. They
are lalid substantially in the lengthwise direction of the
rope, so that a tensile stress is automatically applied to
the fibers in their lengthwise direction. The matrix sur-
rounding the reinforcing fibers keeps the fibers in sub-
stantially unchanging positions relative to each other. Be-
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15 rope has -a sonewhat |ower tensile stiffness, so it
is possible to use small-dianeter drive sheaves. The
conposite matrix, in which individual fibers are

i S ed as honogeneously as possi bl e,
ﬁ?&?"’é’#’ %/ consi sts of epoxy, vvhloch has a go% /FI2009/000018
adhesion to reinforcenents and a good 20 strength and
behaves advantageously in cohbination with gl ass and

%@fgbog%ﬁqy A&stét'\eﬂev mé&ﬁbé Bass %gbsto alSfans of

Vi nyl
|Zt1§19p5h? ca.‘g_qi:leéng:g.og:o ofnthe, ﬁ@r% ag{pl:.ed to the fi-

sl Hhdl 2@ueespinses- Aliost Gifpeeasbend iibeerantl #8844 of
LYo, SEﬁ&&d %Erégggﬁg Lﬁgagges:..g@yl %@prqéetﬁe rope.

pol ymer™ T‘ayer ye er ab
cﬁﬁ%?téﬁaé éPngil‘é‘é@-b’Fn%]r St %rb@FeFE’&l?nhFQHSFF gt iBnelas-
eiaastsmmmr esdtbedsore. tgle patyiket haheths andilatefifleet occur-

aff;:} QN b%?ﬂa%ﬁsncaﬂslgéé Ve, SQ@@&&: @% U&e a&qpﬁa\@bkhaﬁs of

clent _tor noving,the rope. bel ow

RS ERE= 80 R B GBS THtiopidl EPASTbYS G DOR MRSt ke,
dgites sréimarreifigeyf mre guostk sprefetdblandesnsift aBssarbon

%%%r t {Aﬁéﬁﬂ\ﬂ.éﬁga' $Rabkavkpg: & 000d Jher nak rgﬁ%é- tensile

1S | ortant in elevators cau a oor ,
e leeteelles fhknddieg Sad) Sida { pEoberties
HniSbéngchignﬁﬁ(HAlﬁﬂﬂmaﬁAVBﬁe,r@p@§1@ép¢hamgnt|seited for
Wingh dsesd 1%%%3@5@13&91 r8i 8806 dreidTB G R yelh N HbY in-

0] ot g8 PETF A5 B0 EEb N 18 1A 1R (FAnERRSFBRe bf the
frdas ihesala Femewhahelegr r beed by exiddawisge Keatitngsopos-

tstmalcgiw@ §BeaRa0 -aceHatdAt Belvef sheatesN tthe RBRosite

etrlr:eir}]ct,s in whlcﬁ‘sln :{xpie ua rﬂ%rértsl gé’éﬁgtrg:ﬂ:)uted as homo-

‘geneously as possible, most preferably consists of epoxy,

which has a good adhesion to reinforcements and a goocd
gstrength and behaves advantageously in combination with
glass and carbon fiber. Altermatively, it is possible to
‘use e.g. polyester or vinyl ester. Most preferably the com-
pogite part (10,20,30,40,50,60,70,80,90, 100,110,120) com-
prigses about 60% carbon fiber and 40% epoxy. As stated
above, the rope may comprise a polymer layer 1. The polymer
layer 1 preferably consists of elastomer, most preferably
high-friction elastomer, such as e.g. polyurethane, so that
the friction between the drive sheave and the rope will be
sufficient for moving the rope.

The table below ghows the advantageous properties of carbon
fiber and glass fiber. They have good strength and stiff-
ness properties while alsoc having a good thermal resis-
tance, which is important in elevators, because a poor
thermal resistance may result in damage to the hoisting
ropes or even in the ropes catching fire, which is a safety
hazard. A good thermal conductivity contributes inter alia
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to the transmission of frictional heat, thereby reducing
excessive heating of the drive sheave or accumulation of
heat in the rope elements.

Glass fiber Carbon fiber Aramid fiber
Density IkgImS 2540 1820 1450
Strength Nmm2 3600 4500 3620
Stiffness N/mm2  |75000 200000-600000 _|75000...120000
Softening temperaturejdeg/C 850 >2000 450...500, carbonizin
[Thermat conductivity MW/mK 0.8 1105 0.05 g.‘

Fig. 2 represents an elevator according to an embodiment of
the invention in which a belt-like rope is utilized. The
ropes A and B are preferably, but not necessarily, imple-
mented according to one of Figs. la-1l. A number of belt-
like ropes A and B passing around the drive sheave 2 are
set one over the other against each other. The ropes A and
B are of belt-like design and rope A is set against the
drive sheave 2 and rope B is set against rope A, so that
the thickness of each belt-like rope A and B in the direc-
tion of the center axis of the drive sheave 2 is larger
than in the radial dJdirection of the drive sheave 2. The
ropes A and B moving at different radii have different
speeds. The ropes A and B pagsing around a diverting pul-
ley 4 mounted on the elevator car or counterweight 3 are
connected together by a chain 5, which compensates the
speed difference between the ropes A and B moving at dif-
ferent speeds. The chain is passed around a freely rotating
diverting pulley 4, so that, if necessary, the rope can
move around the diverting pulley at a speed corresponding
to the speed difference between the ropes A and B placed
against the drive sheave. This compensation can also be im-
plemented in other ways than by using a chain. Instead of a
chain, it is possible to use e.g. a belt or rope. Alterna-
tively, it is possible to omit the chain 5 and implement
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>2000 450...500, carbonizing Thermal conductivity WnK
0.8 105 0.05 Fig. 2 represents an el evator according
to an enbodi ment of the invention in which a belt-Iike

is utilized. The 10 ropes A and B are f
‘Eﬂlﬂ“ﬁ‘@? 2Mecessarily, inple- nented accor di n%&@oﬁph%?ls
Figs. la-11. A nunber of belt- |like ropes A and B
passing around the drive shddve 2 are set one over the

th t h Th A and_B
OLIS! 29815 o826) LIS s Tl (ABOBI A0S 21858 con-
drinveus heawe, 2vizirh raswe bB pessed axpumstthepgdvartipg pul-

tllégi 4 f@na higkre ofscea@ﬂihﬂoeét plohckeoﬁom Arndrdpd Nleans
e ce axis ofré ?rlve sheave

2R G bR, Yo Bie” B S A g R

§h@a¢§lze Fheave. Ropes set one over the other can also be
placed side by side on the drive sheave as illustrated in
Fig. 3, thus allowing efficient space utilization. In addi-
tion, it is also possible to pass around the drive sheave
more than two ropes one over the other.

Fig. 3 presents a detajil of the elevator according to Fig.
2, depicted in the direction of section A-A. Supported on
the drive sheave are a number of mutually superimposed
ropes A and B disposed mutually adjacently, each set of
said mutually superimposed ropes comprising a nurber of
belt-like ropes A and B. In the figure, the mutﬁally super-
'imposed ropes are separated from the adjacent mutually su-
perimposed ropes by a protrusion u provided on the surface
of the drive sheave, said protrusion u preferably protrud-
ing from the surface of the drive sheave along the whole
length of the circumference, so that the protrusion u
guides the ropes. The mutually parallel protrusions u on
the drive sheave 2 thus form between them groove-shaped
cguide surfaces ‘for the ropes A and B. The protrusions u
preferably have a height reaching at least up to the level
of the midline of the material thickness of the last one B
of the mutually superimposed ropes as seen in sequence
starting from the surface of the drive sheave 2. If desir-
able, it is naturally also possible to implement the drive
sheave in Fig. 3 without protrusions or with protrusions
shaped differently. Of course, 1if desirable, the elevator
described can also be implemented in such manner that there
are no mutually adjacent ropes but only mutually superim-
posed ropes A,B on the drive sheave. Disposing the ropes in
a mutually superimposed manner enables a compact construc-
tion and permits the use of a drive sheave having a shorter
dimension as measured in the axial direction.
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ropes A and B noving at different radii have different

20 speeds. The ropes A and B passing around a

diverting pul- ley 4 nounted on the el evator car or

count erwei ght 3 are connected together by a chain 5,
WRi2H/ ¥ ibensat es the speed difference bet weBRIFRW000018
ropes A and B noving at dif- ferent speeds. The chain

is passed around a freely ratating 25 diverting pulley

4, so that, if necessary, the rope can nove around the
diverting pulley at a speed corresponding to the speed
#ibf edemeprbeenee ntiideroppesyAcancd B apl #d&¥aggdi astording

he 8 it ogRRaNE. oFhicheC QRRBAE AL ONywEaPe Al SthderddR 8 has
| emented in_other max§ tQﬁ$ q¥ us%%% a chgkn. nst eagd

°n 36TeRARd, PR £ pbBH €% FUSESE §EUGHBY) BYRrr L-e-
eopeyonkt whege theebsnding idinseddionl sardesnhe the rope is
&RI5A5 £2BA LR epent toV\QuZQg?_/ 999289 PCH Rd2 008/ RPOL8 o,
19 rgge A and rope B de |ct§ .in_the fgggret%% a .
I GFEScBRET nUTts T8 FRAAI Ehit afr Rl B TAPS GndPERRESS
dheeverngtpodt| by Herdihdatiragrioso ishaota desrimental when
%h%oblgp%chSﬁH%@Q@é ﬂe ?ﬁ%%ﬁid&orﬂﬁl @l khe ﬁﬂg?rope is
rope.l eanl ng agal ns e drive sheave. es _set, ong ,
OB PE RGBT e SEaIP R LEF bR RSN STy Sl dh {hechin
dmi wdhes teepdings didesitiont.edti el gsarg; v, athewlhgtance
efhflotiBntyhspaC @ ndl iddzat i Qibinsh Addidhidbt iWwidls ehs0drive
Rossl Bl &0 pass ar onpd Bhe, dil Ve, 2GRV E: "REGaL AL in
opes one~“over e other. :
regpect of friction. The figure only shows a view of the
roping in the region of the divexting pulleys. From pulleys
2 and 92, the rope 8 may be passed according to a known
technology to the elevator car and/or counterweight and/oxr
to an anchorage in the elevator shaft. This may be imple-
mented e.g. in such manner that the rope continues from
pulley 2 functioning as a drive sheave to the elevator car
and from pulley 2 to the counterweight, oxr the other way
round. In construction, the rope 8 is preferably one of

those pregsented in Figs. la-11.

Fig. 5 is a diagrammatic representation of an embodiment of
the elevator of the invention provided with a condition
monitoring arrangement for monitoring the condition of the
rope 213, particularly for monitoring the condition of the
polymer coating surrounding the load-bearing part. The rope
is preferably of a type as illustrated above in one of
Figs. la-1l and comprises an electrically conductive part,
preferably a part containing carbon fiber. The condition
monitoring arrangement comprises a condition monitoring de-
vice 210 connected to the end of the rope 213, to the load-
bearing part of the rope 213 at a point near its anchorage
216, saild part being electrically conductive. The arrange-
ment further comprises a conductor 212 connected to an
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Fig. 3 presents a detail of the elevator according to
Fig. 2, depicted in the direction of section A-A
Supported on the drive sheave are a nunber of nutually

peri mposed ropes A and B di sposed mutually
‘3522\'{?@% each set of 15 said nutually sup%q%%g]g"&ms

ropes corrprl sing a nunber of belt-like ropes A and B.

In the figure, the nutuallyZ2duperi rrposed ropes are

separated fromthe adjacen r
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30 is preferably of a type as illustrated above in one

of Figs. la-11 and conprises an electrically

conductive part, preferably a part containing carbon

fi ber. The condition nonitoring arrangenent conprises )
WOBNMPBn monitoring de- vice 210 connect eBCT/BR2{0fA00018
end of the rope 213, to the | oad- 35 bearing part of

t he rope 213 at a point near2idts anchorage 216, said
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" Wthen there are several objects to be monitored, the distur-

bance caused by mutually adjacent load-bearing parts to
each other can be reduced by intercomnecting non-adjacent
load-bearing parts with conductors 222, preferably connect-
ing every second part to each other and to the co;dition
monitoring device 210.

Fig. 7 presents an embodiment of the elevator of the inven-
tion wherein the elevator rope system comprises one or more
ropes 10,20,30,40,50,60,70,80,90,100,110,120. The first end
of the rope 10,20,30,40,50,60,70,80,90,100,110,120,8 is se-
cured to the elevator car 3 and the second end to the coun-
terweight 6. The rope is moved by means of a drive sheave 2
supported on the building, the drive sheave being connected
to a power source, such as e.g. an electric motor (not
shown), imparting rotation to the drive sheave. The rope is

. preferably of a construction asg illustrated in one of Figs.
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rope 219, particularly for nonitoring the condition of
the 25 | oad-bearing part. The rope 219 is preferably
of one of the types described above and conpri ses at

: ‘ggga)tgggﬁ% electri- cally conductive -part 217 1%}[2009;’000018

preferably a part containing car bor
The condition nonitoring arrange- nent conprises a
condi ti on nonitoring device 2810 connected 30 to the

%!eﬁ&rlgﬁkiyefgvggé% é éfé%%b&gefaoggSs%Q#&p elevator,
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el tage Miilding .r erte Sﬁﬂ\féﬁ:oﬁ:orpﬁdmmt tinngdian 7 can be
%9'1&2%@06}12119 palk é&‘lefi@a%%@l%arfdgg Rk tt RBisting
nmeans etecti ng, rom anot
ﬂ’cﬁlﬁ’iﬁtéf t he | oad- bearl ng part or froma part
connected to it, a response signal responding to the
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weartageohangbecsuse sinnebevatiant rdqsmrfw derge hoist-

ing heights the rope masses have a particularly great ef-

fect. Thus, it is possible to achieve, inter alia, a high-
rise elevator having a reduced energy consumption. When the
hoisting height range for the elevator in Fig. 7 is over
100 meters, it is opreferable, but not strictly necessary,
to provide the elevator with a compensating rope.

The ropes described are also well applicable for use in
counterweighted elevators, e.g. passenger elevators in
residential buildings, that have a hoisting height of over
30 m. In the case of such hoisting heights, compensating
ropes have traditionally been necessary. The present inven-
tion allows the mass of compensating ropes to be reduced or
even eliminated altcogether. In this respect, the ropes de-
gscribed here are even better applicable for use in eleva-
tors having a hoisting height of 30-80 meters, because in
these elevators the need for a compensating rope can even
be eliminated altogether. However, the hoisting height is
most preferably over 40 m, because in the case of such
heights the need for a compensating rope is most critical,
and below 80 m, in which height range, by using low-weight
ropes, the elevator can, if desirable, still be implemented
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10 pendent on the condition of the | oad-bearing part
of the rope, such as resistance or capacitance. For
exanpl e, resistance increasing due to cracks wll

[0 change in the response signal, fromwhi
Bloisnds

can be deduced that the | oad- bearlﬁﬁT’f}‘&?O{m?@ls

in a weak condition. Prefera- 15 bly this is arranged
as illustrated in Fig. 6 by h‘évi ng the condition
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condition 20 of both parts 217, 218 can be nonitored
si mul t aneously. Wen there are several objects to be
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con preé rant s Y con
sREHndohakke t doadcirgored ond ﬁh@ tmet:d?wu @iloﬁlevator car
naxid A | dighndtevivee gBiO sulfapgrtad pb@senéSraﬁeerrhrndl meafl pro-
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ro e ses one or nDre
1@a120d3¥)e<21@05b eé Tregorere 1 004ty toRSighe 6 rtﬂanewatted

ofuttieer ape i ZIQﬁQ;LﬂﬂdﬁﬁhIB Od:?ﬂac&ﬁ,cﬁﬂ dPD0+n4 038, 8nside

[ e h t
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dehe erspreave beengrdorneticate3dot che powmerteswartight and/or
SUERADC A 3 SLAELI k6 HBLOTcAdR! AROWamd AL kag. 7,
rotatlo drivye ave ﬂeero%]els preferabl 4
o¥Rerg F&EP SHWS%QPH sﬁ?ﬁt% THED Figs orte
200 9L 108 029 CTL ) 20,080 ,000GD8 68370 a8 120, THH eillélvafzm . i Bore
%eéefs@a Y Shaisenasy %@V%Qa*bml% *l?ér@ei?ﬂ the rope,

I le travél i'n an el eyat in
A Tad Rk oL Pare BE T At Bl SlavBopgcar 3 to
utlp¢|mtmh}gbtt@ NThe di driec At2i0eR8 , £0r5¢i 63 Sr@r0,90,100,
hoi ¢fi10 3:h@e@lt-8d to the counterweight and to the eleva-

tor car. The tension produced by the weight of the counter-

weight/elevator car is transmitted from the securing point
via the load-bearing part of the rope (10,20,30,
40,50,60,70,80,90,100,110,120) upwards £from the counter-
weighit/elevator car at ieast up to the drive sheave 2.

As mentioned above, the reinforecing fibers of the load-
bearing part in the rope (10,20,30,40,50,60,70,80,90,100,
110,120,130,8,A,B) of the invention for a hoisting machine,
especially a rope for a passenger elevator, are preferably
continuous fibers. Thus the fibers are preferably long fi-
bers, most preferably -extending throughout the entire
length of the rope. Therefore, the rope can be produced by
coiling the reinforcing fibers from a continuous fiber tow,
into which a polymer matrix is absorbed. Substantially all
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An advant ageous hoi sting hei ght range for the el evator
pre- sented in Fig. 7 is over 100 neters, preferably
over 150 neters, and still nore preferably over 250
ters. |In ele- 10 vators of this order
&‘éizgqgfbgqmg he rope masses al ready have a Ver;‘?@?@%@%ooms
i nportance regardi ng energy efficiency and structures
of the el evator. CbnsequentI%E the use of a rope
ording ta the |nven or Vi I Cc
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¥ ShicngnhetBdtsardenatepdamasses have a particularly
great effect. Thus, it is possible to achieve, inter
alia, a high-rise el evat or havi ng a reduced ener
@ensemptained \gkavahethsi ssingonsinut tikrge fior %’grr% load-
eJe%M:ahgr iphﬂtFl{m 21,5 3a4er12051006 1Rt EY S ,81i,t 9ils 101, 111,
t, stri e Y, i,d ;
(?L\)aa%g gb%l?é‘lﬂ@& :I..I'.I. ta gt Ilh% [ ﬁgéézﬁ%e 'I;l%:.%egr[e Sc(rélhéb' in
érh@ dmyeTijépn. awﬁerlﬂ f’é?lftfscéfqlﬁlgcéaﬁ?§|5m€F§h¥’@‘dnd to-

efetiairONE; £.hlyiessagerixe| evat.oby iinmdTsiesi deahi dhring

plingbeROare! ko At Dhali N R dard AUTEEEeT inai-
RSN EEAREPERATG AT BORRTH SOBRELFY DI b, PeddReT ma-

itmden-havieobetivieens thea mese gblyoapenfathagmabpis. t tn the

Qﬁnﬁﬁﬁﬂ%&d ergyﬁg‘éﬂdﬂﬂfﬁy‘a% %EEHQ@L@Eﬂg Aifb el %ound to-

respect, the de- 30_scr.li bed eve etter

el [ AaaEEn L1 G DR HdbTRG GIRBFEIPROE the
hze:‘pgshtar@f d3etsibupceris; tiec gwdemen mh@secel'@mamfph‘emg
GG dOra:2 %&%Qéﬁiyn%éeﬁ@bﬁ@@d ey%t%t@aumyn @@ ormly,
al t oget her. However, h0|st|ng hE JS g&ﬁ? Load
préte °poRr=ho ' AR PREE SR A8 el ags Load-
fsiaghitng tdee tnded afcohamogsmeonsatisngposspbliesagpobserved in
dHd | @Blection of the cross-section of the rope. In other
words, the fiber density in the cross-section of the load-

bearing part thus does not vary greatly. The reinforcing
fibers together with the matrix constitute a load-bearing
part, inside which no chafing relative motion takes place
when the rope is being bent. In the invention, individual
reinforcing fibers in the load-bearing part (11, 21, 31,
41, 51, 61, 71, 8%, 91, 101, 111, 121,131) are mainly sur-
rounded by the polymer matrix, but fiber-fiber contacts may
occur here and there because it is difficult to control the
positions of individual fibers relative to each other dur-
ing their simultaneous impregnation with polymer matrix,
and, on the other hand, complete elimination of incidental
fiber-fiber contacts is not an absolute necessity regarding
the functionality of the invention. However, if their inci-
dental occurrences are to be reduced, then it is possible
to pre-coat individual reinforcing fibers so that they al-
ready have a polymer coating around them before the indi-
vidual reinforcing fibers are bound together.
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and below 80 m in which height range, by using

| ow- wei ght ropes, the elevator can, if desirable,

still be inplemented WO 2009/ 090299PCT/ FI 2009/ 000018

24 even wi thout using conpensating ropes at all. Fi %

VOLRMVEPE? onl 'y one rope, but preferably the PCT/FI2009/000018

count erwei ght and el evator car are connected together

by a nunber of ropes. 5 In t¥e present application,

"l oad-bearing part' refers to a rope el enment that

carries a significant proportion of the |oad inposed
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401,130 xBRXI8, 86]190eA 00 el ARk eupfidbds dram there may ap-
%%gy jgh | eyat Qr ; Fi
d eav?désés%syu% RAS t_LQ pf%feﬂbiﬁaéé 1t£\8.z\teh%hg_ Viftbexr of

menti oned above, the reintorcing fibers
JiRq3fe | oad- 30 bearing part in the rope
(10, _20, 30, _40, 50, 60, 70, _80, _90, 100, _110, 120, 13_0, 8, A B) of
R 'x?é(@f‘i:& 0 f Phe alBQ?%éat(&ﬂ?%ﬂ?’ (?f,pe%il,w 4y, ag1, s1,
r e r a_passenger el evator are_prerera
ot i Bhoullti Bars L0tnustihe 14ber S3Lt omBFbr BFRERFAPbRghas
fhardenstemipdt progleetdbby extemd mgtirikobghpet stbport the
& 411233 g A bR 8 ebPEc1LPR, FIST &fiRS G1ode 5" PRENGABent .
be prodyced by, coili,ng the rei nﬁaorcm flbgrs fro,Hwa
C%ﬁ']t f:)ﬁ:a f]%gfi %Bfa t:c&\\?vn orcing fibers oses to the outer
surface of the bent rope are subjected to tension whereas
the carbon fibers closest to the inner surface are sub-
jected to compression in their lengthwise direction. Com-—
pression tends to cause the reinforcing fibers to buckle.
By selecting a hard material for the polyvmer matrix, it is
possible to prevent buckling of fibers, because a hard ma-
terial can provide support for the fibers and thus prevent
them from buckling and equalize tensiong within the rope.
Thus it i1s preferable, inter alia to permit reduction of
the bending radius of the rope, to use a polymer matrix

consisting of a polymer that is hard, preferably other than
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into which a polynmer matrix is absorbed. Substantially
all WD 2009/ 090299PCT/ F12009/ 000018 25 of the
reinforcing fibers of the |oad-bearing part

‘&ng @?3%9 41,51, 61,71,81,91,101,121) are Pr& ‘}K'lﬁ“[é%’%’%‘mls

he and the same material. 5 As expla
above, the reinforcing fibers in thel oadbearing part
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tﬂrixrmuﬁ%oaslagsérimﬁd clstelvbegh batmneraﬂﬂmanawheneanﬂymay
Rl e %%@&aag gn b%@gcr?)bﬁgzﬁég' NgahikPees €S Bine ad-

prifmer arranged on the sur the_reinforcin
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fibers are uniformly distributed in the | oad- bearing
part (211, 21, 31, .41, 51,61, 71, 81, 91, 101, %&, i bed
oy thfe,ﬂses@ctcr?afhpﬁdm. HoaI LPEFHE ST R RGeS AggEribe
siomeomatecitX op oWy e r oroe toe 61 otshe Ae -~ Pref enadrd/ asm$heohoist-
t he spaces between individual reinforcing fibers in 15
the | oad-bearing part are filled with matrix pol yner.
Most preferably substantially all of the spaces
bet ween indi vidual reinforcing fibers in the
| oad- bearing part are filled with matrix polymer. In
the inter-fiber areas there may appear pores, but it
is preferable to mnimze the nunber of
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20 these. The matrix of the | oad-bearing part (11, 21,
31, 41, 51, 61, 71, 81, 91, 101, 111, 121, 131) nost
preferably has hard naterial properties. A hard matrix
hel ps support the 25 reinforcing fibers especiall

W W‘ﬁgﬁ’?ope is being bent. At bending, tﬁePCT”FIZXM"O"0018
reinforcing fibers closest to the outer surface of the
bent rope are subjected to t@®hsi on whereas the carbon
fibers clo

est to the inner surface are - jected t
s 8°Rh eRertErbndring eI FE o B S Jgvalor.
pines Siforihee pdy ang agags echhevedi ¢ @R HpTotss snaygy effi-
k&ﬁféﬂ@ o@'%/ tpel %beﬁ%f:@.?@hdtﬁat@%é gé.ccfclm_‘ditrfgeftﬁf!t%iéeﬁnvenu
rix,._,lI | S 0SS| e 0 reven u I ng_o | ber.s
e o 2t e e iy B e oRHB Kl 20 Bhipk OB popes
fabher soasgruradopr syent thaje e wadbhckEi Fae aepe is larger

afiia | 76 tenbdianses 1hi B thenkegese %aiﬂ"éclﬁid'n} b8 the rope
uctl.on ol _the

ot T R L SRS (BRI o o SR Bay g zove
congirsEing af laagobomeing ety d1har 41, pdef ethbl3t oter 71,
tdgn 9 MO 2009/ 000290PCT/ HIR0QHLROUK & composite material,
which composite material comprises reinforcing fibers,
which consist of carbon fiber or glass fiber, in a polymer
matrix. 'The hoisting rope is most preferably secured by one
end to the elewvator car and by the other end to a counter-
weight in the manner described in connection with Fig. 7,
but it is applicable for use in elevators without counter-
weight as well. Although the figures. only show elevators
with a 1:1 hoisting ratio, the rope described is also ap-
plicable for use as a hoisting rope in an elevator with a
1:2 hoisting ratio. The rope (10,20,30,40,50,60,70,80,90,
100,110, 120,130,8,A,B) is particularly well suited for use
as a hoisting rope in an elevator having a large hoisting
height, preferably an elevator having a hoisting height of
over 100 meters. The rope defined can also be usged to im-
plement a new elevator without a compensating rope, or to
convert an old elevator into one without a compensating
rope. The proposed rope (10,20,30,40,50,60,70,80,90,100,
110,120,130,8,A,B) is well applicable for use in an eleva-
tor having a hoisting height of over 30 meters, preferably
30-80 meters, most preferably 40-80 meters, and implemented
without a compensating rope. ‘Implemented without a compen-
sating rope’ means that the counterweight and elevator car
are not connected by a compensating rope. Still, even
though there is no such specific compensating rope, it isg
possible that a car cable attached to the elevator car and
especially arranged to be hanging between the elevator
shaft and elevator car may participate in the compensation
of the imbalance of the car rope masses. In the case of an
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27 elastmrer (an exanple of elastoner: rubber) or
simlar elastically behaving or yielding material. The
nost preferable materials are epoxy, polyester,

nol ic plastic or vinyl ester. The polyner X
‘EP&?“@P%‘B?’S so hard that 5 its coefficient ofP&E%IEdﬂg(”“dog‘18
elasticity (E) is over 2 GPa, nost preferably over 2.5
GPa. In this case, the coeffdScient of elasticity is

eeabl n the ran of 2.5-10 GPa, [
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the application-are preferably arranged in the polynmer
matrix. The figure shows how the reinforcing fibers F
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ing between matrix M an
E?é‘f-’%@eﬁrl AR AR 25 reinforcing fibers, preferably
all the reinforcing fibers F and the matrix Mthere is

apehendeal e fnd, ophigh piﬂ*yéﬁi@.?oﬂ h%‘uﬁqu{g ag98e0fmore pro-

str uct@ar al . coher ence,

i hEn BTERRE . oo otite; LGRS pfotng, prggptor.
myc essdiging orgpey i arardiogt tngtbﬂoinwmm,bettx/ve@npossr

e 8 a3RikBEoRCl En@%l f—h?&lﬁsrﬁhd él@wa‘%@:'ry R0t & hoMst:Lng
g?lgl yner matri S as?gD %)@j evvher ting
}ﬁh at O afid LonP¥i es™ B“é%r C%F&%FPSP
dtdisttings Hedighftisneofidphss rr@mieyf wikd meidncart ropes has
RIRRe §&a@§1c§my pﬁhﬁ’d@lﬂi@ bi-XaM pegéeraddnonERsiist enrea-

of a el asto

3559060280 R0 o828 B bR the Losd-
&leardngr , PPYEk t iARErisEsa rpgg%%négﬁlé#@gat orerenéisgsd, the
ﬁi&ﬁ.s&dﬁ@nkaﬁéxs WO etk ghS u@n thMRERy eslt effengyareld iof kilo-

,C' T @‘onsg%ug ﬁigt%he'ﬁa&@e B %C%%Q'tﬂ%ﬁt QblE would

SVER- t on, §t “One
rhﬁrb‘éﬁﬂséfie?fébélé %?e%t%ﬁ%EFM@hleoﬁaEWt hat the wi dt h

of the rope is larger than its thickness in a

Whanserss it 961d 0000 Bhecrane: are (hbt edgh9caURBA" ron

nove an e evat or car El
d:l.fferent points of wview. Although substantially the same

invention can be defined in different ways, entities de-
fined by definitions starting from different points of view
may slightly differ from each other and thus constitute
separate inventions independently of each other.

Tt is obvious to a person skilled in the art that the in-
vention 18 not exclusively limited to the embodiments de-
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conprising a |l oad-bearing part (11, 21, 31, 41, 51,
61, 71, 81, 91, 101, 111, 121, 131) rmade of a
conposite material, 10 which conposite materi al

conpri ses relnforC|ng fibers, which consist of carbon
VORNYBI29Y| ass fiber, in a pol ymer matrix. TRETF2009/000018

hoi sting rope is nnst preferably secured by one end to
the eIevator car and by the 3 her end to a counter-

i n_the manner, descri hed i n, connection
T"Crﬁ’eGu?b'PYef s'y %CS%‘ Ho oronboh et Fffofsseribda by

walyh@lft esaupiel - b\Mal ghatamammWar:!&u:hm;ﬁgtarﬁhehﬂﬁEgue:es em-
Hﬂy Sgeﬁéﬂ% ofrﬁréﬂﬂ:.rbt? a]:e pgg%‘éﬁl@gwftﬁ{ﬂrp’thfeh%cope of

rope eSCTI s al so Use as

e et e, CRPSAPE) GoRLBRA iR thel S3aie sprRgented be-
flati.0. THikee fopes( bBv2080,t4aL5HE0, Tdhe3), @dsc2ibed may be

#%&h%d Hthéoc%géeﬁ) sh$-£RAL! bfuhaﬁhyo‘éﬁ& gbéedr pat-
use as _a 0|st|n e In an el evat or avil
B
lbiestvieng Teiightalsfo oxkeridlG0 tietterthe TMwrteogeldef comgosite
%@:t@l sordiseised 19 ivfgenl etpniy amaﬁwcean&,ﬁ%@r dddoubiore
a ensatlﬁ% rolga &ﬁi conver an d el eyat or
IR YRR (O
radqoeaJ(J;LO 2D By, 50t69, POLBBeO0laper 1 of the ropes may
comprige edges/corners more starkly rounded than those il-
lustrated or edges/corners not rounded at all. It is like-
wise obvious that the load~bearing part/parts
(11,21,31,42,51,61,71,81,91) in the embodiments in Figs.
la-1j can be arranged to cover most of the cross-section of
the rope. in this casge, the sheath-like polymer layer 1
surrounding the load-bearing part/parts is made thinner as
compared to the thickness of the load-bearing part in the
thickness-wise direction tl of the rope. It is likewise ob-
vious that, in conjunction with the solutions represented
by Figs. 2, 3 and 4, it is possible to use belts of other
types than thogse presented. Tt is likewise cbvious that
both carbon fiber and glass fiber can be used in the same
composite part if necessary. It is likewise obvious that
the thickness of the polymer laver may be different from
that described. It is likewise obvious that the shear-
resistant part could be used as an additional component
with any other rope structure showed in this application.
It is likewise obvious that the matrix polymer in which the
reinforcing fibers are distributed may comprise - mixed in
the basic matrix polymer, such as e.g. epoxy - auxiliary
materialg, such as e.g.' reinforcements, Ffillers, colors,
fire retardants, stabilizers or corresponding agents. It is
likewise obvicug that, although the polvmer matrix prefera-
bly does not consgist of elastomer, the invention can also
be utilized using an elastomer matrix. It is also obvious
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110, 120, 130,8,A,B) is well applicable for use in an

el eva- tor having a hoisting height of over 30 neters,
preferably 30-80 neters, nost preferably 40-80 neters,
and inplenented 30 without a conpensating r :
‘W?ﬁﬂpgﬁ@%&ed wi t hout a conpen- sating rope'q%§§ﬁ§”?H£WB
the counterwei ght and el evator car are not connected

by a conpensating rope. StiBR, even though there is no
such specif.ic conpensating_rope, if..is._possihle.th _
BHEC EBRS Libxtndr s 19 ap et iny, pEnF bl A
sspetoml | Youdr r ahged nay b&avengbege bertean £heserReamal
shabt . and &l eVakekrCahbviBYs P4 G3alE sy WAGerials, such

conpensati gn_of the inbalance of the car Lo

£ Bnd - o SELRPESIPSHS DobOr LET0 oA D0 bOr ODOTR e
etebalbrews t outoarewpprding | agerighe, MpY pg mixed in the
Bduant paeHSy t OF PERY Ugyéhel codnger wei gblywidthamanse is

.y anged t.0_engage the.counterwei gh uj rail s. i :
bR e IR e SHEL AR SRR baf biSo (8L fopfidh in
ednvhbodet desbanesy Beundeistisa hedioRgsmoiher dhgn those
traBt dcHegraasa i n the tension of the rope supporting
the counterweight. It is obvious that the
cross-sections described in the pre- sent application
can also be utilized in ropes in which the 10
conposite has been replaced with some other material,
such as e.g. netal. It is |likew se obvious that a rope
conprising a straight conposite | oad-bearing part may
have sone ot her cross-sectional shape than those
descri bed, e.g. a round or oval shape.
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15 The advantages of the invention will be the nore
pronounced, the greater th&2hoisting height of the

el evator. By utilizing ropes according to the
invention, it is possible to achieve a nmega-high-rise

el evator having a hoi sting 20 height even as |arge as
about 500 neters. |nplenenting hoisting heights of
ChaM@rder with prior-art ropes has been practically

i npossi ble or at | east econom cally unreasonabl e. For
exanple, if prior-art ropes in which the | oad-bearing
part gonpr) Mgt i idth larger
hoi st?:'ng r%@t%@@r%ﬁ%ﬁ!@gﬁ?ﬁm@nﬁgb %%%Ejlsiﬁggw [%f arg
thandtgrthicknesSoinseinamsverss diréntionsd theofopehwhietsin thengppe

ropes woul d be considerahly . .areater. -he_payl .
Blison dabenonat g b Pt ARl s ofidste

izt Qoftiptibing fBInfoteing iberd, cohfising dahbsrfiber or glass fiber, in a

substantially the sanme invention can be defined in

polymsy smatlidays, entities defined by definitions

starting fromdifferent points of view may slightly

differ fromeach other and thus constitute separate

i nveni onsAiroge peoarding tp aidimeh ovhereinesaid gdnfoveing fibers are

2009/ Q90 99PCﬁ%§%20&9/ DO%%%}SO scri bed above, in

grerigd im e lgogthwissdfprliop A Q08 | bed by way of

exanpl e, but that nmany variations and different

enbodi nents of the invention are _possible within the

scope3of t Agoppasaerting tedieiap! ofds wherein individual figgrgsare
: . . A ..that th
ROfRERPEGAC Ao ke didreBRt Rl T2t L1E CoPer

sonme other type of patterned surface to produce a
positive contact with the drive sheave. |t is also . .
bbvi o t hAropREcPaE B PreETR S mphetsin SaBdrintoroing
Befd &r8-confinddugMers BrBftedsn eitRAgMNise didectionrdfltive rope and
rounded than those il]lustrated or edges not rounded at

extendimigthreughput theeeniios {ansth pEPeroRe.of t he ropes may
conpri se edges/corners nore starkly rounded than those
illustrated or edges/corners not rounded at all. It is

| i kewiSse olbwviopesacchaiing toearopréceding iclaimpwhergiasaigl remforcing

SHETIC T W TR J e A —

Gt AfUFRRUiYstafe byemhnarsinglthe tihforeiag fibertstie polymer matrix
sheat h-1i ke polymer |ayer 1 surrounding the

Indalgtidlear i ng part/parts is made thinner as conpared to

the thickness of the | oad-bearing part in the 20

thi ckness-wi se direction tl of the rope. It is .

| i kewitse olviopesaccheding tnanypiesadingeteain, wherg¢ig said load-bearing

g %ﬁ&?%e%e%%ﬁ eq%l?lg) r@%g E‘bﬁ%r pqzr%ej égﬂ'ﬂea%ngh\gvsi%ec‘ direction of the
]Ifribgé aRl Bdund todethér EMPBRMMI\h AR td frin dolirtegral élement.

er and glass fiber can be used in the sanme 25
conposite part if necessary. It is |ikew se obvious

that t-he thy : - ;
it ernt £ OReRGPR i R ARy petRbing ¥y, FHerdR substantaly al
tdfahe rdiefostimpfibersif sadrioagriearieg pbd extengsisdhalengthwise
addi t.i on conponent with any other rope structure
éﬂﬁﬁ%ﬁnp b?ﬂpggapplication. 30 It is |ikew se obvious
that the matrix polynmer in which the reinforcing
fibers are distributed may conprise - mxed in the
basic matri x polymer, such as e.g. epoxy - auxiliary-
materials, such as e.g. reinforcenents, fillers,
colors, fire retardants, stabilizers or correspondi ng
agents. It is 35 |likew se obvious that, although the
pol ymer matrix preferably does not consist of

el astonmer, the invention can also be utilized using an
el astoner matrix. It is also obvious
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WO 2009/ 090299PCT/ FI 2009/ 000018 31 that the fibers

need not necessarily be ragud in cross-section, but

they may have some ot her cross-sectional shape. It is
further obvious that auxiliary materials, such as e.g.
reinforcenents, fillers, colors, fire retardants, 5
stabilizers or correspondi ng agents, nmay be m xed in
the Rasic ,polyner of the |ayer €. 0. | . I .
pol yiir ot hAT8PS AEpEind Bt Eheding fletnifersinseid load-bearing
phﬁwgghmﬁgg@m@d@bggxhﬁxgpplied in elevators designed

for hoisting herghts other than those considered

above. 10 CLAIMS 1. A hoist rope for a

'ts" Phi o aobbifoa o atnE ot e e kg
fibbis @mprideca coatihghtodmproveseentichlcrihebion HetSedttte reidércing
a conposite material, said conposite materi al

of
fipgigandthegnatéixns or ci ng fibers, conprising carbon fiber
or glass fiber, in a polyner matrix. 2. A
rope according to claiml1, wherein said reinforcing
fi ber®. ar & rbpe @ccemdirgptol anyt frecéding clawn swhelicirettiei strucafre of

i 0 T NES PR AAUPRRIIED whbrtbe Srrgholt tnd fergth of
tid fidpel buted in the aforesaid matrix. 154. A rope

according to any preceding claim wherein said
reinforcing fibers are continuous fibers oriented in

t he l,gngt hwi [ ' . . endi

thr otgnouts (RE SEpEfS BaarfinreBFaibg 8RS stcture of
tt%e loddrimaeing et ciintigué®as b s ubstnadiygniforai stuciire titlodghout
saj d ﬁ_gim]orci ng 20 fibers are bound together as an

the, Pt N8EBPHeari ng part by said pol ymer matrix, at
manuf acturing stage by i nmmersing the reinforcing

fibers in polymer matrix material. 6. A rope
accorldi ng A ropaagcpidingioi any preaeding wlaimewherein the polymer

bR P TRpE G PHMEN BT oo’ i focti on of ¢ he-
rope and bound together by a polynmer matrix to form an
i ntegr.al el enent. e according to _an

: 7. A C !

or ecddi ng ATORBrACCRIING:A ANy prePading SAp. wherei thergoefiicient of
iy | ' ' : i t extend i
REERED Tt DO Plaie I S3per pRapaTa pert extendin

14.  Arope according to any preceding claim, wherein the coefficient of
elasticity (E) is over 2.5GPa.

16.  Arope according to any preceding claim, wherein the coefficient of
elasticity (E) is in the range of 2.5-10GPa.

16.  Arope according to any preceding claim, wherein the coefficient of
elasticity (E) is preferably in the range of 2.5-3.5 GPa

17.  Arope according to any preceding claim, wherein the polymer
matrix comprises epoxy, polyester, phenolic plastic or vinyl ester.
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33 8. A rope according to any preceding claim
wherei n sai d | oad-beari ng %%rt is an integra

el ongat ed body. 9. A rope according to any
preceding claim wherein said reinforcing 5 fibers
conprise a coating to inprove chem cal adhesion
between the reinforcing fibers and the matrix.

10. A rope according to any preceding claim wherein

ni 7ol st A CERE P nG I8 RGBT Rt G 50 ¥ the
tepe-sectional areelof tﬁeﬂa&tﬁbearﬂty plarh gotnprisery sgid eciattircipg fiber.

claim wherein the structure of the | oad-bearing part
continues as a substantially uniformstructure

-througgout %tr&?e LEQsHhIngah atngg)irﬁgétgrl’u%é@im wherewilge%ﬁso% of the

rope according to any prec I'm whereln
prosgsectionsl area oidhploakbeaning parhsompriees sa:ﬁHeleforahg fiber.
13. A rope according to any preceding claim wherein
the coefficient of 20 elasticity (E) of the polyner

matriz0(M Alr?jp@ﬁ@éoralngﬂé any precedidd clain | WheEreRt§9%70% of the
to any {orece i ng cl alrg wherein the coefficient of

erogs1Se6tiongl grga pithgjead-begiigspars sampriges spd rawiaseing fiper.

to any preceding claim wherein the coefficient of
elasticity (E) is in the range of 2.5-10GPa. 16. A rope
accor 81.ng Asopapcpordngdoraygrecedingiieire] whetein about 60% of the

PG shon §f @RI bYand pul dB7rERE Ry elliarifig ogr and
BB 0%k O ARG Ghatdrlm wherein over 50% of the
cross-sectional area of the |oad-bearing part

conprises said reinforcing fiber. 519. A rope

? ﬁgog ?ggg égc ﬁ@?rﬁﬁ%ﬁﬂg’ﬂ?ﬂrﬁbéﬁhn%ﬁ{)é@hé&% ﬁ{é/f’e‘i'i'fforcmg

fibensriogetheswitial theematmr miategial fdyer an integral Ioad—beanng part, inside
which substantially no chafing relative motion between fibers or between fibers
and matrix takes place.

23.  Arope according to any preceding claim, wherein the width of the
ioad-bearing part is greater than its thickness in a transverse direction of the

rope.

24.  Arope accerding fo any preceding claim, wherein the rope
comprises a number of aforesaid load-bearing parts placed mutually adjacently.

25. Arope according to any preceding claim, wherein the rope
additionally comprises at least one metallic element, such as a wire, lath or
metallic grid outside the composite material.

26. Arope according to any preceding claim, wherein the load-bearing
part is surrounded by a polymer layer.
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20. A rope according to any preceding claim wherein
55% 70% of the cross-sectizgnal area of the
| oad- bearing part conprises said reinforcing fiber. 10
21. A rope according to any preceding claim wherein
about 60% of the cross-sectional area of the
| oad- bearing part conprises said reinforcing fiber and
about 40% of matrix material. 1522. A rope according
to any preceding claim wherein the reinforcing fibers
t ogepher Arbpe bbcordity toXanyairécédihg tiai) winere thgpalymer layer
| oad- bearing part, inside which substantlally no
CUNBiseRelasioMaTve moti on between fibers or between
fibers and matrix takes place. 2023. A rope according
to any preceding claim wherein the wdth of the

| oad2®ear Argpe actondingoioesiygretdding claim| Whereincthe potynaer layer
transveése dlrectlon of the rope. 24

corppeset tighdrielipn Jasenesr ecedi ng cl aim wherein the
rope 25 conprlses a nunber of aforesaid | oad-bearing
parts placed nutually adjacently. 25. A rope

accoRdi ngAtropam;chﬁtge@i any receding vlaim cwherelvethegotymer layer
addi.t i ong {My rgjrl ses at | east one netallic el enent,
CQMIPHSSR PAYWIEIRANG. ot h or netallic grid outside the

conposite nat erl al. 30 35 27. A rope accor di ng
to an& precedi ng claim wherein the poly
conp® sesAepagta@ﬁerﬂl%@aanymreeg@na@l%ﬂdwh@retrbthsﬁ‘}ad-bearmg

PRAEH P SRR B BhachubAtr O KOR co i of IRIRRERC" o

any preceding claim wherein the polyner |ayer

Lyur et q
o arb)- pr AUORE AGSBIHIt o 4Rearepting Sa ok BBEFARGrog &°

cBafind E%Viﬁé\deén%ﬁﬁ@‘t?ﬁi filSerSBarH &f é?%d}dll%ﬁ( ﬁfatérl?ﬁs comprlsed

cross-section of the rope.

withinoihei palymer m@rixor ecedi ng cl ai m furt her conprl sing a
15 coating provided around the fibers, and of any
auxiliary materials conprised wthin the pol ynmer
mat ri32. A rope according to claim 31, wherein the coating extends around

any metallic element (52) of the rope separating any metallic element from the
composite material.

33.  An elevator comprising: a drive sheave, an elevator car and a rope
system for moving the elevator car by means of the drive sheave, said rope
system comprising at least one rope whose width (i2) is larger than its thickness
(t1) in a transverse direction of the rope, wherein the rope comprises a load-
bearing part made of a composite material, said composite materiai comprising
reihforcing fibers in a polymer matrix, said reinforcing fibers comprising carbon
fiber or glass fiber.

34. An elevator according to claim 33 including a rope of any one of
claims 1-32. '
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32. A rope according to claim 31, wherein the coating
ext ends around any net al | i €2 el ement (52) of the rope
separating any netallic element fromthe 20 conposite
mat eri al . 33. An elevator conprising: a drive
sheave, an elevator car and a rope systemfor noving
the el evator car by neans of the drive sheave, said

rope &yst @@Ngtqr@pﬁ@rdmg tochaim Iher 3 plemiadie gevater

%cﬁrﬁ%née% 4 ﬁﬂ%ﬁér Bﬂ%ge’s tofa{%bﬁé ?)‘Fél%lrﬁvﬁ1@2]anc{ ﬁ\e%ges are fitted
ransverse di'rect g, erein the rope

sidebyiskizsagaihsiat 1dzsh aipugtigraihe crmdmfe.rbnee obtheadriveesheave.

material, said conposite material conprising

reinforcing fibers in a polymer matrix, said

rei nfge ci ngn Ble%fo? AeeMiiricloh I)G@{é)emé.h&ess -85, whé\@m the

fiber. 3034. An el evator “acco ng to claim3
elevatod comprsesp drad belidite oope of rcxﬂeemmomwazalacexﬁawstm

SRyt LEeanDRe fpd o i fad (Skfed ghdfisi e st
ﬁip@l drfope partidRdand that ShkiSropes of rdﬂaﬁbramrﬁb?(m}B)%rd $|tted on the
agai nst at | east a partion the circunference

qrqwegqs@g\ﬂé thespalevAR) ene ouepihetoenan 3N féoraﬁ&}e SH%Cttﬁn of its
H§ S5, Wherein the el evator conprises a first
eIt rope or rope portion (A placed against a
pul | ey, and a second belt-like rope or rope portlon

e P3G 0 8 RS ol B ia At o And B Tl By Ve
ttheaved. rcunf erence of the pulley (2) one over the ot her

as seen fromthe direction of its 10 bendi ng radi us.
37. An el evator according to claim 36, wherein the

pul l eygis an %‘év?@ar%ﬁmq t:]o'stgﬁim ?ﬁ kv @\tr%rrelﬁciﬁé’ 'ﬁl’is't Rsbe or

to cIa|m36 or rst rope or ro
papet pastion £9) is soonested tethe secohd repe ontbpedpastion (B)cﬂdaced

BoBbaif ol Fonig £, BER Shuivarc o R Bunf B sl butey
D080 n €l cvator accolang Lo any one of clal mb

33-38, wherein the rope (8) passes around a first

di verggng RHleieatdraocoriingd &y Bﬁ‘@of 88fnd 33.88Nvhkfeifthe rope

first bending direction, after h the rope passes
)pasges anipgradfingt dyettﬁngg)qdiay K%),: on Wthh the rope is bent in a first

bending direction, after which the rope passes around a second diverting pulley,
on which the rope is bent in a second bending direction, this second bending
direction being substantially opposite to the first bending direction.

40.  An elevator according to any one of claims 33-39 wherein the rope
is arranged to move an elevator car {3} and a counterweight {6).

41.  An elevator according to any one of claims 33-40, wherein the
elevator is implemented without a compensating rope.
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on which the rope is bent in a second bending
direction, this second bengi ng direction being
substantially opposite to the first bending direction.
25 40. An el evator according to any one of
clainms 33-39 wherein the rope is arranged to nove an
el evator car (3) and a counterwei ght (6).

aner 7 R BRARARPRIAS i Pile B Rafls Fr s fndiithe
elevde & chngtenogighted¥evator haviidg aAistihg height ofewsr 3l meters,
to any one of clainms 33-41, wherein the elevator is a

said ginvatoiheing QGPEQFWQQ%W"W%%PTBP%%'FQ fPhei ght of
over 30 neters, said el evator being inplenented
wi t hout a conpensating rope. 543. An el evator
acco48i ngAhelevajoraaveonding taang oRS ofidainmh @3- nwherein the
el evator is a coupterwei ghted el eﬁﬁ{ hayi.n

elg¥AioY 15,8 CRENigRVeigntesRIgAtaphayiag a ng|h@4,g;\tgf %pgq,@eters,
sSTRAGERS BndrhABHierfed TGRS EdrTiglriseiifig rope, 44.

el evator according to any one clarns 33-41,
wherein the 10 elevator is a counterwei ghted el evator

havi i sti hei f 40-80 ' ,

ol evior Rk AEeEie R i RBteroR Al prag the
eleQ8®r is a countefheighitdedievabohadng amrdistiig theightvf 2080heters,

clains 33-44, whérein the elevator is a high-rise

saidaleraier baing implementgy withou &cempensitipgrePg to any
one of clains 33-45, wherein the hoisting height of
the el evator is over 75 neters. 47. An
el evdbor Anodevitogacarding toasy ohe of diaimes 33-445wheatain Sien

he, 20 hoi.sti.n ei ght of the elevator is over 100
ejgyvalqrds a?\lgch-ns%gpevgﬂ)rm evator according to any one of
clains 33-45, wherein the hoisting height of the

el evator is over 150 neters. 2549. An el evator

accorfi ng A elengtassecoring taiany @ of Slaine S8t s wheeein the
hg%lliﬁé'h%&?ﬁ@f Y 18 atb'B FVef Y8 ktebsS OVer 250 meters.
: od of "op g

erating an elrevator using a rope of
any one of clainms 1-32, wherein the rope is a

gfgstgfl?g?_pinoéle\tfa Sr aeclzc%\@i%g Irtd: aﬁ? gﬁg 'o%lla%nsasg’-%f) \ia\lf 3%?%%%

hoisting height of the elevator is over 100 meters.

48.  An elevator according to any one of claims 33-45, wherein the
hoisting height of the elevator is over 150 meters.

49.  An elevator according to any one of claims 33-45, wherein the
hoisting height of the elevator is over 250 meters.

50. A method of operating an elevator using a rope of any one of
claims 1-32, wherein the rope is a hoist rope of the elevator, especially a
passenger elevator. '
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38 51. The net hod of cl aim 50, wherein the

el evator is clained in any 3%ne of clainms 33-49.

52. The nmethod of claimb50 or 51, wherein said
elevator is 5 inplenmented wthout a conpensating rope.
53. The nethod of any one of clainms 50-52, wherein the
rope is the hoisting rope of a counterweighted

el eva®br, Hg meﬂﬁm%@mhﬁ%wfﬁﬂibﬁﬂ@ﬁ@rﬁ% cigirnedjn any one

(giy éers and being inplenmented without a
ﬁ‘pensa I'ng rope. 10 54. The nethod of any one

of claims 50-52, wherein the rope is the hoisting rope
of a count | evat or d el ey avi ng

ot ot 54 ENG MoToRd ST 9554, TR G VA ot od
| mﬂﬂg §§Eﬁ5§ﬂ >55. The nethod of any

@Wﬂ o g%ﬁ?ns % e rope is the hoisting
rope of a countermelghted eIevator sai d el evator

ih%:g nt';ﬁr'\St Ieﬁfgqﬁ t ﬂé\“g@ brff—‘ggr\ﬁher%mth% oPd is the

ﬁéustuﬁ@ﬂm@éf@&mﬁemgm@@ elivafiraédi8 eRVafh havingrehaoistiie

rope 1s an 20 el evator hoi st rope, in an el evator
piokof aves SRirgpiers, saddeintFpiemented Withopt -AQERAISANR rope.
of any one of clains 50-56, wherein the rope is an

el evator hoisting rope, in an el evator having a

hoi st 54g hEhgimetodd of/any aite oéclams 5@538whatein thetfopd isthe

oneof Ia| |nteroe|sa
B34 e e ouempidien MRt st BlshaRS el hoisting
h@igﬁt oMeD-Be Ingétérsoén@%@rngh%lémém@a without a coFhpehB&ting rope.
nmet'’hod of any one of clains 50-56, wherein the rope is

an el evator hoisting rope, in an elevator having a

hoi st 5?%oh‘?h€ 'Fﬁetﬂf)d gy any &@? gf&%%é%@%—%@, \oﬁgrem the rogé is the

The ne one
hop;ang ummofta;omrdem@stedtelem't said elgveterthavingsa hostiag
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56. The method of any one of claims 50-55, wherein the rope is an
elevator hoist rope, in an elevator which is a high-rise elevatior.

57. The method of any one of ciaims 50-56, wherein the rope is an.
elevator hoisting rope, in an elevator having a hoisting height of over 75 meters.

58. The method of any one of claims 50-56, wherein the rope is an
elevator hoisting rope, in an elevator having a hoisting height of over 100 meters.

59. The method of any one of claims 50-56, wherein the rope is an
elevator hoisting rope, in an elevator having a hoisting height of over 150 meters.

60. The method of any one of claims 50-56, wherein the rope is an
elevator hoisting rope, in an elevator having a hoisting height of over 250 meters.
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61.  The method of any one of claims 50-60, wherein the rope supports
and moves at least an elevator car.

62. The method of claim 61, wherein the rope further supports and
moves a counterweigh



