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2 5 MAY 2005 WD 02/ 46086 PCT/ F[01/01072 1 ELEVATOR AND TRACTI O?§3W§U%
AN ELEVATO?JQ?:/@&@F‘EM I nvention relates to an elevator as de- T1n

t he preanbl € "dIm 1 and to an elevator 5 traction sheaveP@EFHaMI4idd in
the preanble of claim7. The operation of a conventional traction sheave

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

hoi sti ng ropes and al so as suspension ropes 10 are noved by neans of a

metal lic traction.sheave, - , t . ron, _driven by an el evator
drive ma- chine. E%Ee;ﬁr%)?{l #ofWW&#eﬂr%ﬁW@?og no- tion of a
count erwei ght and el evator 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 neafBeofbuerent adniventsosavieslatses r s nant esll etytdhe agageagy of
t.he friction betpegaat e t LRL iR 3CAVEF @ :he yopes, 20 The cpefficient
of friction %et ween {he stée v%g;ée r%pecgf aggaéﬁle :;ref%gla i%otcht‘T‘Cg%V%E%ﬁves
used in el eva- tbFRCF30Bf EBRAVES @Ff deifdmed Ani tde fpreamial et afnclaém 7.

required grip between the traction sheave and the hoisting rope in normal
situations duriq&helevator,og_% eration. The friction and the forces
i

transmitted by YTHe TBpE3&,E r Ea SAVRR A | FER ERéOBhaleadte tkevaope

grooves on the ttactisnbaiwealeon The doladliioln. in SPRAES &P Qikded-gudd
he hoi Sti ng

undercut or :V-s . 1 op es, which create a strain on t
ropes 30 and ther e1£‘ o!"rI{eé) a %oﬂéggééiﬁompﬁéa?n ""tej‘rﬁé3 hoF s BREEEDSEFEs TIREE
rope groovedOof age auveed abyousaswniof carmatallirossseei banaheboan as-used

e nor eased by St o 1 Res anet ohof Therehp Yo e yehbVERRE PratRom "
shéave and the FE3EE- &he MmotiQnngf gheoheirting dmpre mragtucesr angerent .
2 5 MAY 2005 tion of a counterweight and elevator car suspended on
~ them. The tractive force from the traction sheave to
15 the hoisting ropes, as well as the braking force ap-
plied by means of the traction sheave, is transmitted
by the agency of the friction between the traction

sheave and the ropes.

20 The coefficient of friction between‘ the steel wire
- ropes and the metallic traction sheaves used in eleva-—
tors is often insufficient in itself to maintain the
required grip between the traction sheave and the
- hoisting rope in normal situations during elevator op-
) _ 25 eration. The friction and the forces transmitted by
the rope are- increased by modifying the shape of the
rope grooves on the traction sheave. The traction.
_sheaves are provided with undercut oxr V-shaped xrxope
grooves, which create a strain on the hoisting ropes
30 and therefore also cause more wear of the hoisting
ropes than rope grooves of an advantageous semi-—
circular cross-sectional form as used e.g. in divert-
ing pulleys. The force transmitted by the rope can
also be increased by increasing the angle of bite be-
35 tween the traction sheave and the ropes, e.g. by using
' a so-called “double wrap” arrangement.



WD 02/ 461) 86 PCT/F 101/01072 2 In the case of a steel wire ZdpeMandqgs
cast-iron ow gf(t-steel traction sheave, a lubricant is alnost al- ways
used in the %ﬁ Y8 reduce rope wear. A lubricant especial | yPEEEINA0RNe
“internal rope wear resulting 5 fromthe interaction between rope strands.

External wear of the rope consists of the wgar of surface wires mainly

caused by the traction sheave. The effect of the lubricant is also
tact be- tween the rope surface.and the traction

significant in the gtglr]]

sheave. 10 To provi de”8 §@5§ti 20t 8 =% he¥iBBe HRHVENEhFpeCaflat i reRusss
rope wear, insertasgl-atesl ntrhecione sficeans (o laphieweta i ealgbskr bqtd on
coefficient have o2 riorsart inserts are disclosed e.g. In
specifi 15 cati owgﬁ%gﬁ%gfgg@f %3@938&-56? 9 &% swﬁﬁgcr%biﬂbrﬂﬁaﬁ?ese
speci fi cati ons afspeslialilue| yethicels. The riopeermabouvespef wedse | nasullsiake
provided with a §LgRsverse ; tr e_corrugation cregtin
additional elasti ?ii?lt y@lﬁ% tlhrgées%]%‘?gjégenpor | oeﬁé%f rtcﬁ)ee i ?@afl%aq'nd ‘?ﬁk?gnﬁlway
softening its su¥fa¥eofThds rsepe scomaess afathecassad of $wmefdoeceires

inposed on thembyihlg r@NeSedSdy LERY NavedQnbeshenlacedral iteryal ge
Wear of the in- slgét ccurs in,fhe rope grooves, at the interface Dbe-
a

tween insert and- EfthvéSafd Sht stgRif§caps in | shen cemitest obethe

i nventi on to achiwsyenabhel evpe sfrfdvaiif the trastion sheaye_ has an
excellent gihp on a steel wire rope and in which the traction sheave is

durabl e and™of a design that reduces rope wear. An 30 other object of the
invention is to % iprouideon @mnbistittites abow ethenkopee drdicsad \wiiimgeshat

el lont orip ofThe rovREawaal, “dndbnt PR SR ErET S0 K BE €0
speci fic obj ect 354 9Ee | AyVERERSATI FrI5tionli ceebEbcienbwhaype beferenay@ment
bet ween the traSuch 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 trarisverse
or nearly transverse corrugation creating additional
elasticity in the surface portion of the iunsert and in
20 a way softening its surface. The inserts undergo wear
‘caused by the forces imposed on them by the ropes, so
they have to be replaced at intervals. Wear of the in-
serts occurs in the roéé grooves, at the interface be-
~ tween insert and traction sheave and internally.
) 25 | | |
. It is an object of the invention to achieve an eleva-
tor in which the traction sheave has an excellent grip
on a steel wire rope and in which the traction sheave
is durable and of a design that reduces rope wear. An-
30 other object of the invention is to eliminate or avoid
the above-mentioned disadvantages of prior-art solu-
tions and to achieve a traction sheave'that:provides
an excellent grip on the rope and is durable and re-
< duces rope wear. A specific object of the invention is
35 " to disclose a new type of engagement between the trac-
' tion sheave and the rope in an elevator. It is also an“
dbject of the invention to apply said engagement be-



tion sheave and the rope in an elevator. It is also an object o?‘FHMJAY 2005

I nvention t ai d engagenent "be 2 5 MAY 2005 WO 02/ 46
PCT/ FI 01/01%%6}{{{6\%% the traction sheave and the rope to 8’%2%5’"‘81"&“’&?-
verting pulleys of the elevator. As for the features characteristic of the

invention, 5 reference is made to the clairss. I'n an elevator provided with
hoi sting ropes of sub- stantially. round cross-section, the direction of

de- flection of 0, gt | r C f | y..changed,10 b ns of a
‘rope pulley. Thu{é{JSFﬂeltglaes {%ﬁc}%& %?e‘g?%eéé&egg?og?%% et.C> %Oésg‘i%zlpeosc? Ton
of the car, counvertingi pulleys lodi dtHengelmcttiore. can be varied rela tively
freely. Steel wire ropes or ropes provided with a |oad-bearing part
‘twisted fromsteel wires consti- 15, tute a tried way of conposing a set
.of hoi sting ropedsfdorsuEhendicadunes otesneeterirtiand Coubher ieivgnticm,

el evator drigen RYFa8BaASeOl samhEaC0RRNQALE iy com prise ot her
diverting pulleys besides the traction sheave. Diverting pulleys are used

for two different 20 purposes: diverting pulleys are used to establish a
desired suspensini k&l i@lefatbe elwAidud Cati tANMELst IOy NERIVM 0bE, sauml

diverting pulleys are.used to | de__the passage of, the.ropes. Eac
diverting pul efs‘?%tjo%ffﬁairrﬂ‘g‘%sgaoﬁﬁr_sgﬁzl 't N Fﬁpﬁgdsc{n O?Pi Sy
have 25 a defi niffleediubeni off Bdidh hegjatdngg tdmesuspandiconfreelyi ehamtjead a
means of guglin es,¢ The cty h driyen i he '

machi ne adgjf{?i o%’ I :}geérrgge?f t%e.ré%ta gjlfuqﬁcﬁlét ?%jg?.bplgé% #%S]t#]a% %]\rﬁl‘e'sr?éfave
and ot her eventth® @IL¢¥ALPHg pule eyshar dismeaidddmi 6f Ihea opar gr couss:,

each rope in theesRlelfntoisld NACLBRARg bARRAILRUSCAHI desl Sepalad ekl alhen

o oe pul | ey hes A3 T8l 01 SELat T ebe 2 conling contaning rone
bet ween rope pub load-bearing part twisted from steel wires consti-
15 tute a tried way of composing a set of hoisting ropes
for suspending the elevator car and counterweight. An
elevator driven by means of a traction sheave may com-
prise other diverting pulleys besides the traction
sheave. Diverting pulleys are used for two different
20 purposes: diverting pulleys are used to establish a
desired suspension ratio of the elevator car and/ox
counterweight, and diverting pulleys are used to guide
the paésage of the ropes. Each diverting pulleyrméy be
mainly used for one of these purposes, or it may have
“) 25 a definite fﬁnction both regarding the suspension ra-
tio and as a means of guiding the ropes. The traction
sheave dri#en.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 xrope 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



| ey and rope is achieved. This is advantageous espe- cially in

a rope pull 9%%”22@*{6&3 a traction 2 5 MAY 2005 WO 02/46086 PC%%%FI%;§2§4

sheave. |f t Ing is relatively thin, the force di fferél

fromthe differences between the rope forces acting on different sides of
the rope pul- ley will not produce a | arge tdangenti al displacenent 5 of the
surface that would lead to a |arge extension or conpression in the

direction of the_tractiv orce when the,rope,is.conging onto the pulley or
lemving Tt Tho®SeakPes it Fher SHEFIRg k8 PRASEiFRLY clfne & (harcd
tracti on sheave, dnhifenenseduerioinge fisamal tihef f @1 £f6rencesof beewghh behween
t he count erwei gh d | e- r . t cl..that the traction
sheave is not ak??gefégrggg at%f"ril:\g:;{?l Iqﬂe:;a/ti ]bﬁfglb%%%u%g%;ga fl é: §t ro&?i%’éi_
accel erati on andléyakiidd, motapreodusie her ladde itangenioialetdimplacerhenm
the rope forges ggs i r ih I n_ﬁé% i e depgndi n.i.he
direc- tion of the Eg%aﬁgg%gicjgf gg‘eancgv%ﬁ'd@t .at&io%g%eﬂé?g\?a- tor gr%%fr?o?% A
thin coating i s GPERrasvhfRagebudhien dimactigg iefi stheudemaetbee wekoreae

rope and the tragher i @heShepyeist benEeR) IdHEd ¥hd PubEeFonpr a%s8d mp fpuch

20 that the co ession woul d éegg to evolve to the si ei of. the rope
groove. As such tONPPEEETEST fcatbEESFaPERFal 2C KPR aditry BYILRY nEerFal 2k he

coati ng m ght bethRanrageiohyshhavel eahiicdnsisoepriosiveind wBuiall. didesser ,
t he coating st e Lckne fficient to 25.ceive the rope
10 |ngofreé’rgﬁ&%gﬁsics?ﬁ%}sjeoent*ﬁg? SSHP%E‘*’?FS Sr ‘?nﬁhﬁheejfe_

el ongati ons resu
coating occurs. VAtarhecaxapndt tee thadefaoht thgthibet dractsidn sheagle tice

allow the strugigy al rQUEIRESSoRELiRE MORELey NBRED t e
wires to sink at. | east part iriﬁl Io_ I nt o%t he 30€%oa;&| ngéré\g{lgﬁgr’d %’ﬁoaﬁa&%

ensure that the WFIBHFCGR}Erabtor R RTHIRO esBafe g ahblkert fpeld-

roughness of tHegrope. 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 in

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 to evolve to the sides

of the rope groove. As such compression causes lateral

spreading of the material, the coating might be dam-

aged by the great tensions prodﬁcaﬂ in it. However,

_ the coating must have a thickness sufficient to re-
f) 25 ceive the rope elongations resulting from tension so
that no rope slip fraying the coating occurs. At the

same time, the coating has to be soft enough to allow

- the structural roughnéss of the rope, in other woxds,

the surface wires to sink at least partially into the

30 coating, yet hard enough to ensure that the coating

"will not substantially escape from under the roughness

of the rope.

_ For steel wire ropes less than 10 mm thick, in which
35 the surface wires are of a relatively small thickness,
a coating hardness ranging from below 60 shoren up to
about. 100 shoreA can be used. For ropes having surface



For steel wire ropes less than 10 mmthick, in which 35 the surfa§eMmy rzmss
are of are ' smal | thickness, a coating hardness rangj from_bel ow
60 shoreA uﬁgﬂfégﬁﬁout 100 shoreA can be used. For ropes hav?%@ﬁgwrlﬁ”éfyé 25
MAY 2005 WO 02/ 46086 PCT/F101/01072 5 wres thinner than in conventional
el evator ropes, 1i.e. ropes having surface Wires only about 0.2 mm thick,

a preferable coating hardness is in the range of about 80...90 shoreA or
Wien_a ro

even harder. A reglatively.5 hard atihg can _be made 1 hi e wth
sone- what t hi ckg’#%‘é’grf%%Jég}v‘\nmfestﬁgﬁou%go.Cﬁr%v.?l?ﬁ’ﬁn? ué]]e Ve Orgoﬁages'
coating hardnessiig.ircepes rargeing shofack). wis®es shodeA abhduw t Bi.Ckemm
coating i s needegs: oth f i ' a :har der d Lnner
coating 10 is usggféghdraf rr?%\?% e%ewg{ogglg%ggi?%ﬁgﬁ i ¢ lgr tﬂ(%aoa%lg'ﬁaei S
used. As the coaPfn@hati PRi-Y0at chened ter ewen sheaderby an zmeihesivelpond
conpri sing the eﬂaraecoaegﬁﬁr%%zﬂ e 2HARASENLHE SIRAY e sctag(eevmdﬂ £6L
be- tween the coa]_ltléng and the sheave ng slippage causi ng 15 wear of these.
e

An adhesive bond"iay BRIGEEE SUgfane WARSSaNARGHE &0 r ibbefmdodts Rt 0at he

surface of a me-gésd| ceatopg Hheeweeos by dasting pahye edhap®ocit SToigs! ar
esive or

coating material _.onto a rope shegve with or wth- .out an ad b
appl yi ng a coatiﬁﬁoﬁﬁ%eﬁlﬁ &h .lcE]T%rrcFﬁétslﬁ{,gavé"Sbr.negefqaf?ﬁg aIr&oa‘??l?%r
el ement fast ontwordse fopetbliemer wWimss anhafrdemnarddndhidnert acddieiigt al

| oad or ave age, s ce S e J : e cogtl y e .ql. 25
rope, the cggt [ 2% sﬁ%%ﬁd' bagfcﬁalrs‘g!‘ran%}[['If)ﬁ‘?gr}rgj g’%ﬁggn %hggf%%gjtoh%%lghatr%l,g]f%ﬁ
coating shoul d Bad¥g clenesedsofds diget apeking per fixrmlbie rébtgobad faee

structure of thahd OPRedPe SHRK Mt AdhlbeiGRAN t eoapﬂistﬁiq erHeI &R 10
p_r,éduce sufficient friction between th r\(l)ﬁe and the 30 coating and to
ensure that the ¥EFgFSFE2IRIES U \FRaTRt pREerSe Whbl cBSEMEg be-

tween the coating and the sheave no slippage causing
15 wear of these. An adhesive bond may be made e.g. by
'vulcanizing 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
20 the rope sheave or gluing a coating element fast onto

the rope sheave.

Thus, on the One_hand, due to the total load or avér—

_ age surface pressure imposed on the coating by the
€) 25 rbpé, the_coating should be hard and thin, énd on the
' 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

. produce sufficient friction between the rope and the

30 coating and to ensure that the rough surface structure

will not pierce the coating.

A highly advantageous embodiment of the invention is
~the use of a coating on the traction sheave. Thus, a

35 preferred solution is to produce an elevator in which
at least the traction sheav_e is provided with a coat-
ing. A coating is also advantageously used on the di-



A hi ghly ~advant ageous enbodi nent of the invention is the use of a cg)w\ngm%
on the traction sheave. Thus, a 35 preferred solution is torprodu e

el evator i n"REH%6t | east the traction sheave is provi ded w GT/EHGAT

ing. Acoating is also advantageously used on the di 2 5 MAY 2005 E WO

02/ 46086 PCT/FI 01/01072 6 verting pulleys &f the elevator. The coating
functions as a danping |ayer between the netallic rope pulley and. the

~hoi sting ropes. .5 _The coati of t traction she and _t hat a_r.ope
bul ey ey be. i RFATE B APES S8 R SIS aencopherg: R Tave
i s designed to @ascommubateiragy [lanvger betweedi fifley emeeaddriassrope ghedwes

The -proper- tieg 0 rat.e l.ckness and material properties 10 of
the coating. Pr elpera %e}g%lal%sngpg(ré%él s are rub- ber and pol yuret hane.

The coating is required to be elastic and durable, so it is possible to

use other dgirabihe LS AFIEE BHLTEA S 50 1 Bhedel BRY GO DE ﬁn‘gd% d ong
enough to bear the_surface pressure pro_15 duced by the roge. ? e coatling
Ee

may be provi dedPRIERY mEnnflee cBibArsensly. radasbed i Pt oFheerantdngr on
metal - lic fillehe, teadmcVe diSatapPaLst yaboighblist 8nd hovokfidi®te a

t ensi ons and/orlt he we%r |qnﬁ%eo(5.g%her8§ro erties _of the coati surface
faci ng the ropel258SFhé Gt bhepEBYEIBSTORE S FRTRVAdv AREa§EePEong
ot her things: -tgesatof Hectrrabedetweethticknicdsen st anecanilahopgbpegtikepe
25 the coalyg pedupes ARLARLYE WAleQlNle [OREPng WAIKGIL{PADS,LhAL fess
wear allowance I's néeded TntThe surface W reés or the rope, So 7he es
can be made enPFelapndfppivengihanef FTheorgpawirgi dls - remméeetheto opes

'E?Soﬁe made Of blafeyér @hd G HHNE, 40 U Y RBAA dOrBRdg4 ChRhbYe! Y
ger, the durable and elastic materials as far as they can be
made strong enough to.bear the surface pressure pro-
15 ° duced by the rope. The coating may be provided with
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.

20
The invention provides the'follbwing advantages, among
other things: ‘
- great friction between traction sheave and hoisting
rope | .
) 25 - the coating reduces abrasive wear of the ropes,

which means that less wear allowance is needed in
the surface wires of the rope, so the ropes can be
made entirely of thin wires of strong material
-~ since the ropes can be made of thin wires, and since .
30 thin wires can be made relatively stronger, the
hoisting ropes may be correspondingly thinner,
smaller rope pulleys can be used, which again allows
~a space saving and more economical layout solutions
- the coating is durable because in a relatively thin
35 coating no major internal expansion occurs
- in a thin coating, deformations are small and there-
fore also the disgsipation resulting from dJdeforma-



hoi sting ropes may be correspondingly thinner, smaller rope pul iz Smfz\ nﬁgy_,%
used, which again allows a space saving and nore econom cal |a L6
sol uti ons WEN2H6886i ng i s durabl e because in a relatively thiRET/E8IIE2R | ng
no maj or internal expansion occurs - in a thin coating, deformations are
smal | and there- fore also the dissipation yesulting fromdeforma 2 5 MAY
2005 WO 02/ 46086 PCT/F101/01072 7- tions and producing heat internally in
the coating is |ow,and heag jﬁs asi,ly removed fromthe thin _coating, so
[

the thermal strainpPEdu IPHECLBE Neaty bytereatdyd ¥ Bhal conting
the rope is thin and thewceaid nbeat tie kepd Igul relmeydd Ehbm atie hatdn t he
rope pulley rolls Lightl agai.nst .the rape .- no wear _of the coatin ccurs
at the interface b89gf:\705‘\éﬁ ts%etﬁ]ﬁeﬁ 9 | s I’%r?‘iiﬁff?hof‘rns%glfvé:% 10
t he coating materi ahg- byhéehgr datadf riisctamal lbet ween t he tracti on sheave and

t he hoistinggrope gLl el.ev r coun-.terwei e_mde
relatively | Tr)ght , %Iﬁi gﬁ@neggﬁse zi‘% 3::1)12%1 3%21\‘/5? %lg}l% 1%%1l%§egﬁogﬁ%w&§8% phr{rlg_
invention will be #e¥caisbddiith angdtlatdwi ther sbpeenselley t heldst ddobdly

drawi ngs, wherein;20;Fkg. thePh@pgnts a diagramrepresenting an el evator
according to the invention, Fig. 2 presents a rope pulley applying the
i nven- tion, Fig. B2, WeRr RE oh@esgopréngnocsuserakt the cingerfacesbe-

structures of the gwathnghef MetOPELPULLLY. ofdNthd Grattliopseshsadef Hiher

coating solfaion. Eﬂg.c%aLins %gggg’g&tic representation of the struc-

- the great friétion between the traction sheave and
the hoisting rope allows the elevator car and coun-—

N terweight to be made relatively light, which means a
cost saving. -
15 o ,
In the following, the .invention will be described in
detail with reference to the attached drawings,
wherein
20  Fig. 1 pi'esents a diagram representing an elevator
according to the invention,
Fig. 2 presents a rope pulley applying the inven-—
tion, '
Fig. 3a, 3b, 3c and 3d present different alternative
) : 25 structures of the coating of a rope pulley,
' and

'Fig. 4 presents a further coating solution.

Fig. 1 is a diagrammatic representation of the struc-
30 ture of an elevator. The elevator is preferably an
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
machine room. The passage of the hoisting ropes 3.of
35 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-



30 ture of an elevator. The elevator is preferably an elevator WRthMRY 2005
machi ne roo I n which the drive ma- chine 6 is placed in the el evator
shaft, althORyPEHME invention is also applicable for use in BEBFHEOIY2W t h
machi ne room The passage of the hoisting ropes 3. of 35 the elevator is as
follows: One end of the ropes is immovably dixed to an anchorage 13

| ocated in the up- per part of the shaft above the path of a counter 2 5

MAY 2005 WO 02/46086 PCT/FI01/011172 8 weight 2 poving along
count er wei ght gu¥8RoREi 15 FOVing ofd PRE HRUHIGEeighe pele r uaidewnibr d

and are passed RroMnNG:kk Veriddaayd | e¥ned S45eeNdhRY WRGmeRWH E\ﬁﬁv"eéggt’
whi ch diverting pulleys 9 ar%urqt atably 5 nopunted on the counterwel ght
and from whi ch t¥RSSFYpBL RN, fIVEHHAY Pkt s o t AesPeafingn Wik av@uy- of

the drive machi neetwepghis, ngwvhieNNdivertiagt i®Mm 18H8aVe aaNg F ARG HhPPVeS
ropes 3 run further

on the sheavg. Fromthe tragtion sheave 7,, the |

downward to 50 T ‘f’%@at%‘? g:g;re 10%%%31951& c&r fBfdet¥am svhipch gdsing

under the car vimopkseBting fubkiyes apmad tn Shispenrdcthenekasatyr tagson
tgQ an

t he ropes, and | g then u d agajpn fromthe el evat r ,
anchor age. 14 i%ri\’k?heé]fﬁo‘ﬁeer p\é\t%l%? t Re ePRVELBY sﬁﬁf’??gomlﬁech thRofgon
chorage the secoitase &flade ropes Froeveisxedn Arhechstiegee 13 Frod haHpper
part of the shafit,zd r@Csst-k 0R sheav t diveriingqpull ey 9
suspendi ng _ t he cgur}{t%r\;/\e%%?é%naf hgﬁ%o%gg)e%?gj pre e#%ﬁ#éegodg@w%gsé:d’ in
rel ation td-Qackhe hetevaaPrbsiar t he mop@Oaponyi aragomgder anaths 10,

anchorage 13 tophklei Nigder WML a t ott] i m,t he
counter- wei ght p2 tgt e tr%lc.:tiléﬁ tsck?éra\% (g%ééggggga:ﬁﬁlgﬁ:%o %glrl%kﬁeltcpo
_thd path of theSEEH viegighelevatpyi caryqny the sgppeison and preingr sheam

whi ch anchor ageupwa2d iagdire £pear ther teldfvddr sbatt cot ) taRehbragahaave 7
and the diverti Eg I?:'ﬂlel epspélr sgeslggnglfﬁgcﬁehee éﬁ?ggégrshaft, to which an-
15 chorage the second end of the ropes 3 is fixed. An-
chorage 13 in the upper part of the shaft, the trac-
tion sheave 7 and the diverting pulley 9 stlspending
the counterweight on the ropes are preferably so dis-
. posed in relation to each other that both the rope
20 portiom going from the anchoi:age 13 to the counter-
weight 2 and the rope portion going from the counter-
weight 2 to the traction sheave 7 are ‘substantially
‘parallel to the path of the counterweight 2. Simi-
. larly, a solution is prefe:;red in which anchorage 14
) T 25 in the upper part of the shaft, the traction sheave 7
and the diverting pulleys 4 suspending the elevator
caxr on the ropes are so disposed in relation to each
other that the rope portion going from the anchorage
. 14 to the elevator car 1 and the rope portion going
30 from the elevator car 1 to the traction sheave 7 are
substantially parallel to the path of the elevator car
1. With this arrangement, no additional diverting pul-
leys are needed to define the passage of the ropes in
the shaft. The rope suspension acts in.a substantially
35 éen_tric manner on the elevator car 1, provided that
the rope pulleys 4 supporting the elevator car are



car on the ropes are so disposed in relation to each other tha@ Erfém‘ogﬂéﬁ

portion gm % ‘the anchorage 14 to the elevator car 1 and_t P
portion goi ng’ ¥#m the el evator car 1 to the traction shea%w?"'é‘?’é' 2
substantially parallel to the path of the elevator car 1. Wth this

arrangement, no additional diverting pul- |e&ys are needed to define the

passage of the ropes in the.shaft. The rope suspenS| on acts in.a
car. vided that the

bstantially 35 Levat
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vertical center banhQa% center of gravity of the elevator car
1. The drive nachi ne ace EE:: el evator shaft is 5 preferably of a

flat construction, in ot her vvords the machine has a small depth as
conpared with itEhei divensachine ¢ht pleced: ireashet relavectone shafsl i b
enough o be acsperedabed be! wanddech

he ¢ Ei%’lso be p%%%‘g{igﬁ ergrl?}tﬁI OI‘:I%Ipe'CJ glf‘?y a

el evat or shaft pachi ne may a
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el evator  shaft aes/de esyhted oy (i CUULBE LT GHLRSML 25 Wam LRI, Of
power to the m)tt drivin tr ction sheave 7 as we qui pnent
el evator control5° 32 h3Ef H’F‘ YReth| the el evatesniss Pﬁ@tﬁmﬁfﬂtl

%nle: 8 or rmﬁntceii skepaeaeohy o Cﬂl}laemg @héeha@!rl]nh@t (i‘aayg[)aﬂ@? par tﬂ])éc(‘j&d
olly wt e i ne The ,.drive i ne e o ageare or
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other structure, such as a
machi ne bel ow, §qu1{Yhepro§§W§Fl i €9 itheommhot driving the traction

sheave 7 as well as equipment for elevator control,

15 both of which can be placed in a common instrument

panel 8 or mounted separately from each other or inte—

grated partly or wholly with the drive machine 6. The

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

preferable solution is a gearless machine comprising a

20 -permanent magnet motor. The drive machine may be fixed

to a wall of the elevator shaft, to the ceiling, to a

guide rail or guide rails or to some other structure,
such as a beam or frame. In the case of an elevator

) : ‘with machine below, a further possibility is to mount

25 the machine on the bottom of the elevator shaft. Fig.

1 illustrates the economical 2:1 suspension, but the

invention can also be implemented in an elevator using

a 1:1 suspension ratio, in other words, in an elevator

in which the hoisting ropes are connected directly to

30 the counterweight and elevator car without diirerting

pulleys, or in an elevator implemented using some

other suspension arrangement suited for a traction

sheave elevator.

35 Fig. 2 presents a partially sectioned view of a rope .
pulley _100 applying the invention. The rope grooves



25 the machine on the bottomof the elevator shaft. Fig. 1 illu algms
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econom cal 2y nsion, but the invention can also be inplenent
el evat or usi%?flé‘ﬁ}gaﬁgl suspension ratio, in other words, in anPEIEVHWP72 j n
whi ch the hoisting ropes are connected directly to 30 the counterwei ght and
el evator car wthout diverting pulleys, or1li0n an el evator inplenented :
usi ng sonme other suspension arrangenent suited for a traction sheave

el evator. 35 Fig. ents_a | al sectioned view of.a rap pul | ey
100 appl ying the %Oﬁv%{nfelsoir% h%ggé%%ggh§8v8§a§%°?a§%e \@%2?%6%%@ rope
PCT/ F101/ 01072 1®uli®y .ardé repeoptlhgyl02 pracfedabivt headé nodf mbhalr epe
pul l ey. The rope | i bl r@gg al_..o |.asti c., Proyvided
in the hub of thgq%gg?édulsﬁugé/@it%ég EAsllpace 118%13?%% & %alr"cl%aé l%‘lgl F0 tTpfort
the rope pul 5 | &pacthd Gopkopu| bpairdngl swmest v dedpppich hdlesrdps phar
bolts, allow®mg tlg . ropg y f st |t i 0 charage
I n the hoisting maghi ne G?H&%;E ﬁl?'&%g] r?ﬁa??%g #gygleé;e?ogﬁgbm%%c??a
sheave 7, in whit€F &&ddsho- WHED s EPgr Fopd o kee hoi e Mpstionedchine

i s needed. Figuregs3asids 3603¢ | hHshbabgedl{£T PALI RO MEY S, Qf naiflddds2
rope pulley. An easy wa% I n resrgect of, manu- facturing technique 1s to '
provi de the snmoofh9eylbhdti TOLar18g: drlangeackooformy @ | EFass ibvBheavsi g.

3d with 15 a coaVj ngnl@Rich Whisth AdebeLPEnG’ 6¥EFatB] raleh i BSistin

- However, SUTE) a’a%oﬁxgd coati ng de on a snooth surface as illustrated in
Fig. 3d can not WTH St afd"g§* 3&3 great conpression produced by the ropes

as they are pressed into the rope grooves, because the 20 pressure can
evol ve | ateral | yFigmrese 3ol 3bj das3dr eildentedten Blgerdmtidhe anchyds, dhe

g L e A CEoBIoBTE P SRS LASLRBECK B Tkt
facturing technique is to provide the smooth cylindri-
cal outer surface of a pulley as shown in Fig. 3d with
‘15 'a coating 102 in which the rope grooves 101 are
formed. However, such a grooved coating made on a
smooth surface as illustrated in Fig. 3d can not with-
stand a very great compression produced by the ropes
as they are pressed into the rope grooves, because the
20 pressure can evolve laterally. In the solutions pre-
sented in Fig. 3a, 3b and 3¢, the shape of the rim is
better adapted- to the shape of the rope grooves in the
7 _ coating, so the shape of the rope grooves is better
) - supported and the load—bearing surface layver of even
25 or nearly even thickness under the rope provides a
better resistance against lateral propagation of the
compression stress produced by the ropes. The lateral
spreading of the coating caused by the pressure is
promoted by thickness and elasticity of the coating
30 and reduced by hardness and eventual reinforcements of
the coating. Especially in the solution presented in
F"ig'. 3c, in which the coating has a thickness .corre-—
sponding to nearly half the rope thickness, a hard and
_ inelastic coating 1is needed, whereas the coating in
35 Fig. 3a, which has a thickness equal to about omne
tenth of the rope thickness, may be clearly softer.



supported and the | oad-bearing surface |layer of even 25 or neardy eNgn a5
resi stance against | ateral

t hi ckness u rope provides a better _
propagationna@:f&?ll'{?teb?6 conpressi on stress produced by the ropes.PGHEIMEE 5
spreadi ng of the coating caused by the pressure is pronoted by thickness
and el asticity of - the coating 30 and reducedlby hardness and eventual

reinforcenents of the coating. Especially in the solution presented in
Fig. 3c, in which,the .coati ha t hi ckness. corre: spqonding to nearly
hal f the rope th%(?l?ng;srg%%%% dognghei FEPE% Jr}‘barfejr%g BE’ Reeded® RAEEEHS
the coating in 3%fFi ghe3agrehiveh dasabst hilskues oregudli fich albdut thee rbgat h

of the rope thic I ofte 2 5 Y , 95 02/ 46086
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of the groove eqdaBs tdbmst Wre deptin of the rope subifaloeeds:xtiles cHatinag

thi ckness shojl dpygquale atg s 3oL th o e ro urface
texture forned 5 gy t hee s&r a_(?tee V\‘Aglrr:%é.o th%ﬂ(rgo%g%esucéugﬁveary%%ﬁ%n éﬁln
coating, having &oBEiERnedERs #ebbichnassheven clesmetbanf thwe shichkee
wire of the ropenes! beandiesestaca’ ik ¥echilitid *keogﬁ ;AL TROREhOded L

in practice, the coating nust have a thickness largdger than this N ni mum
t hi ckness becaus&®Fh ch?g%q‘-ﬁ‘@e wHie sitagipavinpesed e@8i Vit r o mrdckice,

variations roughehet htvad ity wisftaCBaiextdlr @hisuelsa M OHORGH: AEBEn! St pLed
e.g. where.the |level differences between r_o“__gsﬂ strangs are _|arger than
those bet wedf wiTeRT RSS JPEGRESEs R REREMYEGak | AGSPhikA#RSS

is about 1-3 tines 1:|:h13@:e:is»t¢a“fatopew'a&erfel&itess:kIilv&&‘&.atLi!&»riéﬁgrf@ﬁ@ﬁa@qc than' apes .
e a1 e AL SRS AR B oiecd
t hi ckness defi niwhene | 8hes oveb differengesat Hetastembaopel strihisk.axS nce
a coat- ing on tN&ddACtLAN HHERLE b &h CRHSES . ML W ice, a suit-
15 able minimum coating thickness is about 1-3 times the
surface wire thickness. In the case of the ropes nor-
mally used in elevators, which have been designed for
a contact with a metallic rope groove and which have a
thickness of 8-10 mm, this thickness definition 1eéds
20 to a coating at least aboﬁt 1 mm thick. Since a coat-
ing on the traction sheave, which causes more rope
weaxr than the other rope pulleys of the elevator, will
reduce rope wear and therefore also the need to pro-
) _ vide the rope with thick surface wires, the'rope can
) 25 be made smoother. The use of thin wires allows the
rope itself 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
30 comstruction can be produced. However, the coating
should be thick enough to ensure that it will not be
very easily scratched away or pierced e.g. by an occa-
sional sand grain or similar particle having got be-
tween the rope groove and the hoisting rope. Thus, a
35 desirable minimum coating thickness, even when thin-

wire hoisting ropes are used, would be about 0.5..1 mm.



wear than the other rope pulleys of the elevator, wll reducelzspﬁ ?Bvﬁﬂ
and therefore also the need to pro- vide the rope with thick s aé“ és,
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itself to be made thinner, because thin steel wres can be nmanufactured
froma stronger material than thicker wres;, For instance, using 0.2 mm
wres, a4 mmthick elevator hoisting rope of a fairly good 30
construction can_he produced. However, the coating should be thick enough
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solution in vgﬂch.th%rr.o e.groove 201.is in a coating 2 ich i's thinner
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so that deforymtigns. pros ced in_the coatin .the pressure inpose
on it -by the ro;%fe{gvmrlopeoémg]n’gl #eaﬁﬂ'aﬂ'&i rﬁ‘ifflrf‘?ﬁ'?g& tyL&“'tlI‘F@drcFﬁé ther reme
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that the rope pu ti nsi_st f .ope groqve-specific
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: vvanty) of exanple w reference to the attache aw ng W ere
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i'nventive idea defées@ftednihiheigl angs. 3y the seaqpeiof the inventive idea,
it is obvious that a thin rope increases the average sur

:_[nr the foregoing, the invention has been described by

15 way of example with reference to the attached drawing

while different embodiments of the invention are pos~

sible within the scope of the inventive idea defined

in the claims. In the scope of the inventive idea, it

is obvious that a thin rope increases the average sur-

20 face pressure imposed on the rope groove if the rope

tension remains unchanged. This can be easily taken

into account by adapting the thickness and hardness of

the coating, because a thin rope has thin surface

) wires, so for instance the use of a harder and/or
25 thimner coating will not cause any problems.



20 face pressure inposed on the rope groove if the rope tension Zfﬂillclﬁgggﬁ

unchanged. | y be easily taken into account by adapti ng}the‘ t
and hardnesS$ of ' 'tNe coating, because a thin. rope has thin SSHHWHEHOIR es
so for instance the use of a harder and/or 25 thinner coating will not

cause any problens. .2 5 MAY 2005 WO 02/461186 PCT/FIQ /1111172 13 CLAIMS
1. Elevator, in which a counterweight and an elevator 5 car are suspended
on a set of hoisting ropes consist- ing of hoisting ropes of substantially
round cross- sechiQ d which conprises one or nore rope pulleys provided
wi th rope grooves, one of said pulleys being a traction sheave driven by a
drive machi ne and noving 10 the set of hoisting ropes, characterized in
that at |east one of said rope pulleys has against the hoist- ing rope a
coating adhesi vely Bdeyadan the whiehyd -chdweytandetghtaamidngit helevpeor
grooves, sai & coaki-n <11k hi,ckne , 1 ak om o he_ rope
15 groove, ig, sugg‘fﬂa%ﬁé:?éll'&é%gge%hg% h%alﬁe% @tﬁ?&ﬁkgggbq%’{&)%eé?%%%sjé"
running in the rdpe GooReistdng hapersssof | sybstaatiadot roonghoredsand

greater than abogéc€9onSkeI®AwhIOn? cdaMaldy GRedef NEthd N L ;%&lley
characterized in tha‘% éhe Ltraction sheave is provided wth a coating. 3.
El evator as def iPEW1Hed| ¥kt T3P SEPEVPSed one Qhasaifl| puddevsulbeimaare

!orovit ﬁe? ;Nihth comt trgstidh éliaﬂv%/' 'tai_ 1Q|Tve;l-§ wefa nﬁﬂi?% ﬁlka@iilﬂhla aq{aat E@&;ﬁgézed
in a coat,l ngs._on the.traction sheave and at | east _one other rope
pul l ey are Pffggg%tgfgbd$€agWWﬁ%ﬁﬁg §8p§?'5%%ﬁﬁ?ﬁtﬁglﬁ%¢iﬂéﬂ FRa&ny@bne
of the precedi ndleadtai ose ofarsxidriopd prllbys His thdakness thk Higist -
SRl Lyg vartes ling ok bW Mg °5kh8B: L1l BohtRe K OBE 2opk TP

ley and containing the rope grooves, said coating hav-
ing a thickness that, at the bottom of the rope

15"groove, is substantially less than half the thickness
of the rope running in the rope groove and a hardness
less than about 100 shoreA and greater than about 60
shorea. |

20 2. Elevator as defined in elaim 1, characterized in

that the traction sheave is provided with a coating.

3. Elevator as defined in claim 1, characterized in
- that all rope pulleys are provided with coatings.
J 25 |
4. Elevator as defined in claim 1, characterized in
that the coatings on the traction sheave and at least
one other rope pulley are different from each other.

30 5. Elevator as defined in any one of the preceding
claims, characterized in that the thickness of the
coating varies in the widthwise direction of the rope

groove on the rope pulley.



2 5 MAY 2005 WD 02/ 461186 PCT/ F101/01072 14 6. Elevator as def2riediAYh 2805
ropes have

one of the ' clainms, characterized in that the hoistin
a | oad- bear %g%ggéf"?‘gtvm sted fromsteel wires. 5 7. Traction sﬁgg’\%“ 98n

el evator, designed for hoist- ing ropes of substantially round
cross-section, char- acterized in that the twsacti on sheave has agai nst the

hoi sting rope a coating adhesively bonded to the trac- tion sheave and
ating having a thickness that, at

containing the rope grooves, said 10.coati i
6. r ?r}ée"&ecﬁf/e?si s&%%ﬁé‘?‘intlgalﬁ}yl &€ t Rin TRt neeeding

the bottom of the
thi ckness of the ¢lbpins unchagaatedieddpn gtigaye thed o ier s sopess HAga

about 100 shoreA r.1ha bout 60.shoreA 15 8. Traction sheave
as defined in cl aeliam 7 %ﬁ%%é%{lgrgargegwilﬁ%ﬂafgr?ﬁ'e SE&ES NG5S ¢ hi nner i n
the edge areas of the rope groove than at the bottom of the rope groove..

'n that the coatipg | S oaten phnare B R Rig i driatng pRercRT | c
material. 25 10. TRSACEPRASspda\eubkstarfiably | noanyd onmsd-sdatieny chad:-
characterized in ddt@lridics t Phokness e W G0AA 5A8ake Had0SLa PRQUT 2, 4™
hoisting rope a coating adhesively bonded to the trac-
tion sheave and containing the rope grooves, said
10 coating having a thickness that, at the bottom of the
rope groove, is substantially 3less than half the
thickness_ of the rope running in the rope groove and a
hardness less_ than about 100 shoreA and greater than

about 60 shoreA.

15
8. Traction sheave as defined in claim 7, character-

ized in that the coating is thinner in the edge areas
of the rope groove than at the bottom of the rope
groove.

20
9. Traction sheave as defined in any one of claims 7 -

8 , characterized in that the coating is made of rub-

ber, polyurethane or some other elastic material.

) 25 10. Traction sheave as defined in any one of claims 7
- 9, characterized in that the thickness of the coat-

ing is at most about 2 mm.



