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invention relates to an elevator as de- fined in the
wonreameteof claiml, a nmethod as defined in PO®FI2003/000714

preanbl e of claim 10 and use of the invention 5

according to claim1ll. One of the objectives in

el evator devel opnent work is to achieve efficient and

econonmical utilization of building space. In recent

yearlBSLEYHFQR devel opment work has produced vari ous

el evator solutions wthout ma 10 chine room anobng
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07 tions it may have much larger dimensions than a con-

ventional elevator machine.

In these basically good elevator solutions, the space
required by the hoisting machine limits the freedom of
choice in elevator lay-out solutions. Space is needed
25 for the arrangements required for the passage of the
hoisting ropes. It dis difficult to reduce the space
required by the elevator car itself on its track and
likewise the sgpace required by the counterweight, at
least at a reasoconable cost and without impairing ele-
30 vwvator performance and operational quality. In a trac-
tion sheave elevator without machine room, mounting
the hoisting machine in the elevator shaft is often
difficult, especially in a solution with machine
above, because the hoisting machine is a sizeable body
35 of considerable weight. Especially in the case of lar-
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and/ or hoisting heights, the size and weight of the
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Prior-art elevator solutions without counterweight are
exotic, and no adequate solutions are known. Before,
it has not been technically or economically reasonable
25 to make elevators without a counterweight. One solu-
tion of this type is disclosed in specification
WO09806655. A recent elevator solution without counter-
weight presents a viable sgolution. In prior-art eleva-
tor solutions without counterweight, the tensioning of
30 the hoisting rope 1is implemented using a weight or
spring, and this is not an attractive approach to im-
plementing the tensioning of the hoisting rope. 2an-
other problem with elevator solutions without counter-
weight, when long ropes are used e.g. due to a large
35 hoisting height or a large rope length required by
high suspension ratios, is the compensation of the
elongation of the ropes and the fact that, due to rope



35 hoisting height or a large rope length required by

hi gh suspension ratios, is the conpensation of the
wehkongatdi2on of the ropes and the fact that, dueCraa003@0714
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friction between the traction sheave and the hoisting

ropes is insufficient for the opera- tion of the

el evator. The object of the present invention is to
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what
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the othg lﬁ&ﬂégg 5 ggeehgﬁggkagﬁ enbodi nents are al so

di scussed 1nt cription section of the pre 30
sent application. The inventive content of the appli-

cat i GRec8RIgF§0 Be tder i iaterdione it tkr%rﬁCFl'th‘F@d without

compromising the possibility of varying the basic ele-
20 vator lay-out.

The elevator of the invention is characterized by what
is disclosed in the characterization part of claim 1.
The method of the invention is characterized by what
is disclosed in the characterization part of claim 10.
25 The use according to the invention is characterized by
what is disclosed in claim 11. Other embodiments of
the invention are characterized by what is disclosed
in the other claims. Some inventive embodiments are
also discussed in the description section of the pre-
30 sent application. The inventive content of the appli-
cation can also be defined differently than in the
claims presented below. The inventive content may also
consist of several separate inventions, especially if
the invention is considered in the 1light of expres-

35 sions or implicit sub-tasks or from the point of view



clainms presented bel ow. The inventive content may al so
consi st of several separate inventions, especially if
woheodioawent i on is considered in the |ight of erOTEROBH00714

sions or inplicit sub-tasks or fromthe point of view

WO 2004/ 067429 PCT/ F12003/ 000714, 4 of advantages or
categories of advantages achieved. In this case, sone

of the attributes contained in the clains bel ow nay
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allows effective utilization of the Ccross- secti ona
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with machine above and elevators with machine below.

— The elevator machine can be advantageously placed
20 between the car and a shaft wall.

— All or at least part of the weight of the elevator

car can be carried by the elevator guide rails

— Applying the invention allows effective utilization

of the cross-sectional area of the elevator shaft

25 — The light and thin ropes are easy to handle, allow-

ing considerably easier and faster installation

— E.g. in elevators for a nominal load below 1000 kg,
the thin and strong steel wire ropes preferably used
in the invention have a diameter of the order of

30 only 3-5 mm, although even thinner and thicker ropes
can be used



can be used WO 2004/067429 PCT/ FI 2003/000714 5 - Wth

rope dianeters of about 6 mMmor 8 mm fairly |arge
wana4fasn9 el evat ors according to the inventi onPCTAROBE000714
achieved - It is possible to use either coated or

uncoated 5 ropes, - The use ofca small traction

sheave nakes it possible to use a smaller elevator

drive notor, which neans reduced drive -notor

acqut sitiitdn/ remaf déemeitrgscoxst saboThe 6i nveney o can bfairly
appl i ed dy el e85 8Nd1863E6¢s %Qc%&%ﬁ%bo%dn%ﬂg invention

solutions - Although the invention is primarily

i nt end&@Y e FE19PE evators wi thout machi ne’ r oom

it can also be applied in elevators with nachine

room -Id nikhepdbsyEhléona Lekt esighép avhtedebikeruncoated
contact 15 between the hoisting ropes and the

tT acti o sheave are achi eved by increasing the

contact angle between them - Due to the inproved

gri p;7 tHe sise chd vmilaﬂrﬂt ofactieon celrexan makesdicadossible
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el evator hoi s |ng nac ine, the tractjon sheave and
rope sl qﬁg with machine room.

— In the invention a better grip and a better contact
15 between the hoisting ropes and the traction sheave
are achieved by increasing the contact angle between
them.

— Due to the improved grip, the size and weight of the
car can be reduced.

20 — The space saving potential of the elevator of the
‘ invention is increased as the space required by the
counterweight can be at least partially eliminated

— As a result of a lighter and smaller elevator sys-
tem, energy savings and therefore cost sgavings are

25 achieved

— The placement of the machine in the shaft can be
relatively freely chosen as the space required by
the counterweight and counterweight guide rails can

be used for other purposes



a diverting pulley in a conplete unit which is fit-

ted as a part of the elevator of the invention, con 5
weiza@Eriabi2e savings in installation tinme and coBCS/FI2M3/600714
be achieved. - In the elevator solution of the

-invention, it is possible to,d%spose all ropes in the
shaft on one side of the elevator car; for exanple,

in the case 10 of rucksack type sol utions, the ropes

can be By -meumybno t atr Urabehithe tdlevelteratlori si@img nmachine,

the spagg &%&‘@ledghta%}tﬁ‘eaﬁ‘\%%vaﬁ{@ra %p@r@hig@e bﬂ‘fllfct‘_’@njg%ng as

of the el evator e invention nakes it eas

i pl eméntdieE g ypel 1ap Enegarompdettat ivans adii@i Iis fit-
Si nce tdey %@@tﬁrtSQ%thﬁI%‘té’IexF@@o:{ Wﬁpéh@niﬂ@&%ticglfi’F con-
necessar.i ri se.a counterwei it is pos- sibhle

tsg i nplsé‘#é:‘r}%aﬁn%ve?ﬁgﬂngél u%?orfsn“‘f"?FhHﬁW’% hé&1m§ e@ltlorcosts
car hasviddorse iavlsiewesdd] walls, in an ex 20 trene case

even in all the walls of the elevator <car. In this

case, t Ld ' f l.evat or ar, ar ; Co
di sposeféljeagﬂ%ah:elir:%%én%?xg S’%)ritﬁﬁgogll 25\/% gr}}%calrr?vg%leon’ it 1s
- el evat ®ossglls ohoofdiskpesienvaeht | sAPean ie tlmpl ghaft on one

nment ed gsiddh sevenal ddihbebentcdmchine eQbibians i8S the case
The suspensiop of the car cin be i npl emented using
4 nost Shhyre6fEaske SR eRSIBRIPREI 0 ERTOAPERSAtTTH b ar-

rope elhengsd ons bynnbahdndf theomlepebsat cAg SYStE space

accor di o the invention is,a cheap.,and si.nple
st ruct l]#%“{eoer% n'g]lj%rrgﬁtev or anl'be%%ét i%élr? g?acr]%p‘gall of the
el ongatgdleatpr M@t .of a lever is a cheap and |ight

structure WO 2004/ 067429 PCT/ FI 2003/ 000714 7 - Using
the ropmeelionaatd th GUMaNsal i kol ditimiBerdnt theenic-type
InventiqQn, it is possible to achieve a constant ratio
et vveer?qt & 597 UEoRS &3 iRt lon the trac- tion
sheave 5 - The ratio between the forces TI/T2 acting
on the Since the elevator solution of the invention does

not necessarily comprise a counterweight, it is pos-
sible to implement elevator solutions in which the
elevator car has doors in several walls, in an ex-
20 treme case even in all the walls of the elevator
car. In this case, the guide rails of the elevator

car are disposed at the corners of the elevator car.

— The elevator solution of the invention can be imple-

mented with several different machine solutions

25 — The suspension of the car can be implemented using

almost any suitable suspension ratio

—~ Compensation of rope elongations by means of a com-
pensating system according to the invention is a

cheap and simple structure to implement

30 — Compensation of rope elongations by means of a lever

is a cheap and light structure



traction sheave is independent of the |oad - By using

the rope el ongati on conpensating systemof the
wOonEmk7am, unnecessary stress on the nmachi ne BAQ@FI2003/000714

ropes can be avoided 10 - By using the rope el ongation

conpensating solutions of the fnvention, the relation

between the forces TI/T2 can be optim zed to achi eve

a desired value - The solutions of the invention for

conpend@ingg Fperore ofganven igne coapensaltdororm WHiigns of
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friction / contact between.the tracgl on sheave and t

hoi sti AGTGhePFHYEPE toe TGS TiTe Rfdi¥iBnOnt Ffé'le “trac-
rope elwrgatdlaveonpensati ng sol u- tions of the
i nvention make it unnecessary to stress 20 the
|st| Jo in .o su rict be fween
rkﬁe tra |0%sg 8avbeé ander%lhet%%o %?I nagr o'fﬁze‘f) Aqtadts. on the

| ar ger ttrleeutmm isndirctaemisert of tdie losat ul

life of the hoisting ropes is increased and their

danagegyﬁﬂg%ﬂdk%ﬁétyo?g %Q@H%%%l%% cofRM NS g system of

el ongation |is corrpens usi ng the ar- "rangenent of

the i &%t GV 9H QonpERSASTRATNOpEE T D Rt Hvh Mg ¢ikine and
conpensaigdy) e wfidid ferent dianeters, it wll

be possi bl e using this solution to conpensat e even

| 0 h :
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PCT/ F12003/ 000714 appar at us used is a differenti al
gear, | ossi- blet ensate e en | arge ro
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whose speedid:apge is about

— In addition, the rope elongation compensating solu-
tions of the invention make it unnecessary to stress

20 the hoisting ropes in order to ensure friction be-
tween the traction sheave and the hoisting rope by

loads larger than necessary, and consequently the
useful life of the hoisting ropes is increased and

their damage susceptibility is reduced

25 - When rope elongation is compensated using the ar-
rangement of the invention for compensating rope
elongation with compensating sheaves of different
diameters, it will be possible using this solution
to compensate even very large rope elongations, de-

30 pending on the diameters of the pulleys used

— By using a rope elongation compensating solution ac-

cording to the invention in which the compensating



1.0 ms or below but may al so be higher. For exanpl e,

an el evator having a traveling speed of 0.6 ms is 10
weasos/0boi2d npl enent according to the inventi on. PCI/FI0031000714
passenger and freight elevators, nmany of the

advant ages achi eved t hrough the,invention are pro-
nouncedl y brought out even in e?evators for only 2-4
people, and distinctly already in elevators for 6-8

15 peo@ppdﬁﬁxhs B30 kyy. al ditfferenévatlogesfr,t hee is possi-
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artificial materials and ropes in which 20 the
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es peghggiﬁ{leﬁc ZL%S e 4 h?ﬁe"%}l Cagfrfgas! %ﬁéé&cg:agn rg %Zsabout

di us arti cul el evalf
t he ﬂnOem/lso@rarleeb?Vev@#br mhm gﬂs@gheoﬁggham st%Cdr eegample,

fronhho%@en@mst hAREnY LS £ BT HEUNL &b eSf t@ee m/s is
rope can be t ited i n"many ways using wres of dif

ﬂ%reﬁ?SErthﬁﬂp ?Wﬁﬁﬁné§§°rﬁﬁngo§85tﬁélPHXEBFPEEbIe in

30 the invention, the wire thickness is below 0.4 mm
on an axﬂﬂag@asywm¢eapphacahkagﬂnpeslawﬂeof$pnmah&omgf the

ber SSFBEGEUSRE LOnELER |81 2bt SR HHLGRRTRLS oo
vv| r edouRgeSEFolyonahth ropes cven b@ t@l%‘f@f@pr%l dpkveindly 2-4

35 ege%%calaﬂdfag&%e%qf the JEARLWFE for 6-8
thic 2083/8674%% PCT/ F 2003/0 14 9 ness in the

#3 ni BREAFO Ph&9ange of 0.15 ... 0.25 nm
while the thinnest wires may have a thickness as
smal [nastbal yeldbotod. bimthEhi invepeinn; esncamnal elevator

d . t 5
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ropes made of artificial materials and ropes in which
20 the load-bearing part is made of artificial fiber,
such as e.g. so-called “aramid ropes”, which have re-
cently been proposed for use in elevators. Applicable
solutions also include steel-reinforced flat ropes,
especially because they allow a small deflection ra-
25 dius. Particularly well applicable in the elevator of
the invention are elevator hoisting ropes twisted e.g.
from round and strong wires. From round wires, the
rope can be twisted in many ways using wires of dif-
ferent or equal thickness. In ropes well applicable in
30 the invention, the wire thickness is below 0.4 mm on
an average. Well applicable ropes made from strong
wires are those in which the average wire thickness is
below 0.3 mm or even below 0.2 mm. For instance, thin-
wired and strong 4 mm ropes can be twisted relatively

35 economically from wires such that the mean wire thick-



2700 Nmm®2. In principle, it is possible to use rope

W res having a strength of up to about 3000 N mm® or
weoeven/oapre. 10 The el evator of the invention, POTHEI0C3H000714

the elevator car is suspended by nmeans of hoisting

ropes consisting of a single rgpe or several parallel

ropes, said ele- vator having a“traction sheave which

noves the eleva- tor car by means of the hoisting

ropesesha@nwﬁhepddni%heﬂomppﬁ ishenhdilst i ngngepes 0.15 ..

gol ng YBvaRds And doun: uanRdy OmLde BIEVAOL £3(nsckness

and the rope portions go- 1 ng upwar
el evaforseakl ape Adler abprgsto. #o@@ t&hﬂﬂnﬁ@@E)ereS can

whi cBakg 19" e@é ehau@nver;?ecgad%ﬂgopemt &1$d ORnlrEdkion, rope
mhlch i S tg rope tension of the rope 20 portions
goi nY+g6§n &§gr raorﬁ*ﬁf’en%frl“ev%lf%?t%%rth?ﬁ %BOOdWF“BIn can be

t he ekedat or s:mn&bzse&mg@npensabenguwtsﬁjmrf@h is 2300-
keepbggot ratl éﬁTl/J& el ween the ir yop

t ensFoR Yald Fhe &t oAb ?en§|oﬁ' d%%f%ﬁ? al | ﬁ coi: rope
stanerESIhawﬂmgn®thbden§thh@ﬁrwmntoonhumtflﬁOﬂr@/mm or
an ekbewa- ohek,. the elevator car is connected to

el evator roping hoisting the elevator car, said

r opi consisting of a_ single rope or a Eéurallt of

ﬂ%rapgelQ%ﬁﬁ§¥QﬁmPEoﬁ@epHQ¥§ﬁF¥%be por rdRE ddishgelevator

upwacds asd steywes@ieds Hyf @ma%ﬁs, tdlﬁé b emalof €8bes abnsisting
t hat %he elevqyor [0

g LS BLOy idregl"é’i tha said ele-
conp8nisat iy Systeny ocr*) ké?& ﬁa t RELPatcs CRET2)
betmeehorh@mwymgfant%@caxmmnghenvapwhddhamwvakwwmmrdleva—

di re%koeaxs%gﬁ»tﬁégﬂél w Eaashe%tlﬁgr Ir%{ore%aS'ﬂegs th€e por-

cont act ang | e é neans a rope
{2incERBRENG Bt edlh@rqu pBPPES, qq#@ggrveweedvoand down-

20044088423 BT, /tﬁﬁmﬂx@%}%arlo atrm%eihé heobd a§ér@ibns go-
sheave and_t he ho stin ope be i ncreased.

Chi s Wy, "R Ear FE3R SEeTF O ofarati § 1 ngpg0a First
can bepeedwmaionlﬁﬂﬁﬁrwhmﬁwlr@ gheaSpacehaeawnﬁpcond rope

pot epthal oaf (M5 el gyaler 4 A Gant égb 1Yy 5 ofv%rhe rope
180 between the 'traction Sheave the holstin
20 portions going downwards from the elevator car In ad-

dition, the elevator comprises a compensating system
for keeping the ratio (T:/T2) between the first rope
tension and the second rope tension substantially con-

stant.

25 In the method of the invention for forming an eleva-
tor, the elevator car ig connected to elevator roping
hoisting the elevator car, sgaid roping consisting of a
single rope or a plurality of parallel ropes and com-
prising rope portions going upwards and downwards from

30 the elevator car, and that the elevator roping is pro-
vided with a compensating system for keeping the ratio
(T1/T2) between the rope forces acting in upward and
downward directions substantially constant.

By increasing the contact angle by means of a rope

35 sheave functioning as a diverting pulley, the grip be-



rope i s achieved by using one or nore diverting pul -

| eys. The need to conpensate the rope el ongation
warie@s7290o0m the friction requirements, to ensBCE®Fi0at/000714

a grip sufficient for operation and safety of the ele

10 vator exists between the hoi,sting rope and the

trac- tion sheave. On the othegihand, it 1s essentia

in re- spect of elevator operation and safety that the

ropetweent tte betaw: idre sheaaéomndﬂthm hniekeéugt aopes can

sol ugion, %Eéggﬁt %ﬁ#@%?§”@a oyl d be kep % mige lighter

suff|C|en an Not necessari
achi @v@dlugu Rgze copr bey redugest npibaly eumreasmmethe space

f ol | 9xd g b%%eh%\i%rl“&f‘ whi! Nedessr. bedcbAradet %Mgle of
gy t he a| few exanples of its enbodinents_ wt

rlef eY¥hte fﬁﬁ th%t‘é??%cﬁée FFERCAGR, SHSEVS Rih tﬁ'i%_hqlstlng
i's ardp@gﬁ_amafcﬁmmtbpgualhgaqin@rbﬁhmam ahevatioly pul-

w t hout co er we ccordin i nvention

> orEBkRr o e SRERr Bt PP EREREe oncanerbabe *elofbation
el evatpsesi flrom wounfeivei ght raqubrenagtso t25 drmuire that
i nvept Lopy, g{lgfl%lgh%s%%&s o‘i’:e%aa;q RM=lg %éﬂ?éth}j of the ele-

traction sheave | 'evat or count er wel

Hbcovarpy eFistse IP%‘WE?@I’P ohheFhgist ince serie an@h adpeantrac-

of atfenrtRebt-act bgnth%oo%ml%&vela@idevaﬂ@rlsMéggaﬁtlal in re-
countermelg?t ccord- to the inventi

5004787528 tp I T 05/ BB6714- 001 Py Saf Brbebh 4he rove
d|agpantnénaheﬂbwrtheaeﬂemat@he@wa iel enratalewdtidoudolution

coung e ugj, ght c%ﬁﬁ%&gwg thguhaventd one d 9. %&fficiently

resents a di agram o Aot her traction she

evhi @Rt wi THGE | CeBumMasT WerghtsaEtby dibsg %mweed using a

i nvegbtORg &kYa glﬂbggemggeg di agram of anot her
traction sheave elevator w thout counterweight

a000£d| %e follow1ng, the invention will be described in

detail by the aid of a few examples of its embodiments

with reference to the attached drawings, wherein

20 Fig. 1 is a diagram representing a traction sheave
elevator without counterweight according to

the invention

Fig. 2 presents diagram of another traction sheave
elevator without counterweight according to

25 the invention,

Fig. 3 presentg a diagram of a third traction sheave
elevator without counterweight according to

the invention,

Fig. 4 presents a diagram of a fourth traction
30 sheave elevator without counterweight accord-

ing to the invention,



the invention, 10 Fig. 8 presents a di agram of another
traction sheave elevator w thout counterweight
weacowrodiazg to the invention. Fig. 9 presents BRCUFR)OZON714

representing another trac- tion sheave el evator
wi t hout counterweight 15 according to the invention.

Fig. 1 presents a diagrammatic illustration of the
structure of an el evator according to the invention.
The Bligvabor Psegeater abldiagiragl @ratasto tiiarhdutadisictn neheave

20 room W the@cght¥e NREHLHE: 4 S ARed-dI At ehevataling to

shaft.. The el evator shown in the figure i's a traction
sheave el evat BREWHPNERELEBunt er wei ght and with machi ne
above. The passage of the hoisting ropes 3 of the ele-
vat oFigs as fpkkswAarsOae dErdirefn tdfe dropdfed ScideOMab| yheave

fixed to a_fixi point, 16_on a l.ever .15 fastened.
%g t he eIeva?g?Vgggrl,W%%§%P i G S naccorglng to
| ocated at atHestamestaohrom the pivot 17 connecting

the lever to the elevator car 1. In Fig. 1, the |ever

15 ipighus  ppyakedranat tedd
poi nt 1%7. Fr oj?n 30 fitsi ﬁgla%g?lrft%%?tgy taﬁfegtr%eilgt%{}%a%%fheave

3 run upwar dsSLEVEEOH VIEF BRPEE p AU ety Ssiodte dAFROERENT  tO
upper part of thheinekavabar shaft above the el evator
car 1, fromwhich diverting pulley the ropes go

rt dgwn a vertin ul_| 13 .on t.he
W'V BFG: “Bar PERRep Pane: R ESRESg sy Hhdtfon sheave
PCT/ F12003/ 0087¢xatoz diiveheuing qeuititerwed dhite popesdgog to

upwar ds agai nche anvehy¥ephing pulley 12 fitted in the
~upper part of the shaft above the car. From diverting

puIIe¥ 12, the ropes go further downwards to a
di ve¥ t¥ng pul PESSSRES AoGHPSHaBHh HamE SisHfer aagther trac-
Havi ng passedtabaunghehire pLéleyort heitlopes goagddRveight

wards to a divertin ul-.ley 10 fi.tted in the upper
ggrt of the sﬁgFPFaéﬁ% Engthénggggéanaround this
pul l ey they go downwards again to a diverting pulley
9 fitted on the el evator car.

Fig. 1 presents a diagrammatic illustration of the
structure of an elevator according to the invention.
The elevator is preferably an elevator without machine

20 room, with a drive machine 4 placed in an elevator
shaft. The elevator shown in the figure is a traction
sheave elevator without counterweight and with machine
above. The passage of the hoisting ropes 3 of the ele-
vator is as follows: One end of the ropes is immovably

25 fixed to a fixing point 16 on a lever 15 fastened to
the elevator car 1, said fixing point being located at

a distance a from the pivot 17 connecting the lever to
the elevator car 1. In Fig. 1, the lever 15 is thus
pivoted on the elevator car 1 at fixing point 17. From

30 fixing point 16, the hoisting ropes 3 run upwards to a
diverting pulley 14 placed in the upper part of the
elevator shaft above the elevator car 1, from which
diverting pulley the ropes go further downwards to a

- diverting pulley 13 on the elevator car, and from this



10 After wapping around this diverting pulley 9, the

hoi sting ropes 3 go further upwards to the traction
wehewe749 of the drive nmachine 4 placed in thePapFe003/000714
part of the elevator shaft, having previously passed

via a diverting pulley 7 with oply a "tangential” con

15 tact with the ropes. This neans that the ropes 3

going fromthe traction sheave 5 to the el evator car

1 paskvextdnchepnbpey gildovise ofroiegerdd ngowatfley again to a
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i in
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shead®@% pPFFead t fecerdcthdn psfidave Wien heo rdpeswldrds again
furthey gowRvwardsno ﬂll’ﬁé - 9 rﬂtﬁfﬂd &¥n 7 thRASSI &btor car.

aroun |t al ong t he ro rooves of the diverting
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sheahwistioner robésh 3t h@cy ﬁmﬁ@lrong:xﬁehﬁié 0pe tHOO¥@Sction
of t ction,s ve m_t trac sheave
t he %gll srVae érggegz u?t Rer- &gmmmar%ga'?ﬁg I the upper
t ang®@agital o oﬁhactelxﬂ\tatqﬁ vehafhg b@Ml@}y Tipmstousky passed

el evatigr acailxﬂeﬂ&\i’lj‘%ﬂpéﬁg 'ﬁ%:gﬁ'lr@z'li§ égnﬁeg{: é?" con-

verting pu plraced |nt e lower part o
vat ortag%'—afﬂflt?%atg& FPREDUN TS BEUHY HRt riehe J@@l@@%e§ going
on i tfror arthd herdh vesi | figeuél 8y t&llsﬂheg @_hé@ﬂ&il r P&t 1 pass
742 PCT/F12003/OO 714 of t e e
haf ?’qgt ﬁ:gqro%e gd Gpwards’ {) &Ja %sztl]%%r?}l §S¥ul’ ‘@“Jl%e the
on t Kefdlesiaony Cu‘hrthé roopahdr ealsed oypeshed @nvertlng pul-

fur they 10,5 <A WXL Pt eao&ﬁd'&t%d'%amétropes 3

of the elevator Shaft and further back
d? veFOMHG I UATRY BBeokreRéioneBhieived? , Olfli%mtomfé\' ethe di-
t he repednd gmifluwst Mertoysver s 0 fuch Vedhd&gial contact

serves as a solution damping the wvibrations of the
outgoing ropes and it can be applied in other roping
solutions as well. The ropes pass around the traction
25 sheave 5 of the hoisting machine 4 along the rope
grooves of the traction sheave 5. From the traction
sheave 5, the ropes 3 go further downwards to divert-
ing pulley 7, passing around it along the rope grooves
of the diverting pulley 7 and returning back up to the
30 traction sheave 5, over which they pass along the rope
grooves of the traction sheave. From the traction
sheave 5, the hoisting ropes 3 go further downwards in
tangential contact with diverting pulley 7 past the
elevator car 1 moving along guide rails 2, to a di-
.35 verting pulley 8 placed in the lower part of the ele-
" vator shaft, passing around it along the rope grooves

on it. From the diverting pulley 8 in the lower part



pulley 21 in the | ower part of the shaft, from where

they go further to a diverting pulley 22 on the el eva-
woano4mar429f rom where the ropes 3 go further torParai200000714
verting pulley 23 in the |ower part of the elevator

shaft. Fromdiverting pulley 23,5 the ropes 3 go fur-

ther to the lever 15 pivotally Tixed to the el evator

car 1 at point 17, one end of the ropes 3 being im

novabFy thesteirst ter sahdfbevéhel anepognt upkaatsdite a di-

15 t@@?@lﬁgf F}lelte@/e 1 VOh e La@e(rg%o‘ra%% Hysid aligdre the

in hoi st1 ng machine and the divertin
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t he eva?or2 lcal?'l aﬁget E%%%éjg%a%iel 3 @{1% %ﬁ f\g?t fr(ljcﬁré where
hoi sthRy &achméhand tthe dliveant ing mnlllégys zzma@n theoeleva-

be 1 abd Qi nf@érﬁe{}vhé%r QHd atSp¥EYS 'g@) tf‘@r@ﬁer to a di-
el evat or , shaft he ropi.,ng arraﬁgenent etmeen

¢ acY?BﬁlgﬁemléaYan@t A& dFver tPHE pRady 9% §hree elevator

f erredafo. as?rlaaubdiﬁreWia:mg opubyeyweer,eitthd heobessti ip fur-

ropeg,are n the tractiong sheave t
nd/grg%Dngﬁﬁﬁes gpﬁgt%' §N¥Ot##%¥coﬁ¥%§t%8ngﬁgac pevator

30 bearndr edsedointt W0 .amilorendr efstdgesropes 3 being im-

exanﬂb§ablynfﬁ%%e%@p@ﬁ%gld?rfé@@rggy BtFigint ﬂ at dis-

contact an 1 bet ween th
£ A ERBR S e dwom S mPATRE hal st Tig WPGpESF PoLlustrated in

achi Bved. lThEhBO&ubllgthbamlafd}ﬁerJ ey et vdriey pulleys

figu Iso e an d_in_anot her y,. €.0. .
by p'%ac:l%Q %lver th pu f §§7Q%no?ﬁea§§d§ﬁ%f%ﬁﬂ?gSlde of
tractheneshwatverscamm Viich soda:@aomgs lehoistliagly advan-

r0pe§a§§§§ st wi.cergpoynd d hge\WQ @Qéﬁggg]ézgype elevator, in
PCT/ F12003/ 000714 14 traction sheave, a contact an

18D6Ch §8se 3he aboveHIGAFPNSSH dFRsNEEItRy aTR glsposed
t r acbehhnaheaye eu@va@ase celrherinm N Rdatiee det@dldONchd back

prefv?ré??' eofsoI Htlo &Fator car and the back wall of the
shaft. The hoisting machine and the diverting pulleys
may also be laid out in other appropriate ways in the
25 elevator shaft. The roping arrangement between the
traction sheave 5 and the diverting pulley 7 is re-
ferred to as Double Wrap roping, wherein the hoisting
ropes are wrapped around the traction sheave two
and/or more times. In this way, the contact angle can
30 be increased in two and/or more stages. For example,
in the embodiment presented in Fig. 1, a contact angle
of 180° + 180° i.e. 360 ° between the traction sheave
5 and the hoisting ropes 3 1g achieved. The Double
Wrap roping presented in the figure can also be ar-
35 ranged in another way, e.g. by placing diverting pul-
‘ley 7 on the side of the traction sheave 5, in which

case, as the hoisting ropes pass twice around the-



to di spose the traction sheave 5 and the diverting 5

pulley 7 in such a way that the diverting pulley 7
waoizbd4/0at2e function as a guide of the hoi sti ngPCOpE908000714
and as a danpi ng pulley. Another advantageous sol ution

is to build a conplete unit conpyising both an eleva-

tor drive machine with a traction sheave and one or 10

nore diverting pulleys with bearings in a correct op-

er at |t|arg?=10é'—m§vlne gheare veat corfectr avtglon shea®6’ Fhe&0p= 270°

er at g Ml dp_ dst b Do Dy L hge T PLOO; b3e ghgs%%ée%ﬂ some
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thoy Sy inh cbUs SaE R B tohtfouaped betveen
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engage&rthhg r @mw/dﬂvazrtlb@ \A@ﬁﬂlcgy/ser th Tk Pl d €YS0 8 each
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t he Rnvadeicsn, aS’e he B@lélaevatacggmatb isn cohaecheed tway as a
the ReLski RGJHARES %I?ya B‘E@@ér?gdakas%aﬁtl-ﬂﬂedrztve machine

diverting pulley fromthe rimo t
Opeé FEYuimr B5xeF oM Bot FosidesaBf 9WEre0aa/067 429 the di-

PCT/ #b200350007Mey457,10,12,14 in the upper part of the
shaft are mounted on the beams in the upper part of
the shaft, which are fastened to the car guide rails
2. The diverting pulleys 9,11,13,18,20,22 on the ele-

25 wvator car are preferably mounted on beams disposed in
the upper and lower parts of the car, but they may
also be secured to the car in other ways, e.g. by
mounting all the diverting pulleys on the sgame beam.
The diverting pulleys 8,19,21,23 in the lower part of

30 the shaft are preferably mounted on the shaft floor.
In Fig. 1, the traction sheave engages the rope por-
tion between diverting pulleys 8 and 9, which is a
preferable solution according to the invention. In a
preferable solution according to the invention, the

35 elevator car 1 is connected to the hoisting ropes 3 by
means of at least one diverting pulley from the rim of
which the hoisting ropes go upwards from both sides of



the diverting pulley, and at |east one diverting pul -

ley fromthe rimof which the hoisting ropes go down-
woand®efaom bot h si des of the diverting pull eypPCame0031000714
whi ch el evator the traction sheave 5 engages the por 5
tion of the hoisting rope 3 betjeen these diverting
pul | eys. The roping between the traction sheave 5 and
diverting pulley 7 can also be inplenmented in other
way s thAs féaerefinboubtlel av apardpihglessth care edigrettying pul-

usi nge§l rgbe WRP FORI 59 whmcwhltﬁ@ %%Si%t%\@ef]{dﬂ% \%’é down-

10 | ey w |l not necessarl g be needed at ~al

r op- Wﬁﬁés(é%Pgh&555 VWP hpFhex@LvesitAgo( oudrep) cind in
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chine el evator _s i era
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car Hﬂﬁsawqeaﬁ ?he Delubis dfrathatppringhe Emﬂi’hlﬁé ay. by

al soubeng! Qﬁﬁgl@ fkeredpingg . Gn Rhidis F@%é‘gdﬁp@r@iﬂ@" pul-

chi pe rtly or conpletely between an | nagi_nar
B TeRL oI e iRt il BRiRecdrdl atiadl. 1Hew rop-
t he iegreyBkoendkdt h;enlgmeemma@n,, X7 |x$mﬁﬁﬁ|<oteﬂﬁa3p)uw some
a dpiye. gkggna%f g TR3L 8BYulYBE and design that
nt'e

fits into ace For exanple, it
25 is_possible to use a geared or gearl ess machi ne.

The ThacKimigarapapeine 4 cohperd and/@re fedevates. shaft is

the psespLABIPNCFOLULHIGNS cQﬁﬁ:Q:&Qid&drp tihe dWsI Qs the
ared to the speed

rope_sp ed is of n hi as co

L? PhE éilsvﬁﬁﬁr,a §55 l%&@ﬁ TEfseneash compared to
unsophés wi@ et m&ﬂommmu ypn&s as tlkeadiastbenaehibiee is
sol u %9@ enlﬂxeglfl @Xatk% %Eé 8@% rl%%g?oéﬁ" %he elevator

provi urpnment req U|re supply
povefa¥ oapfe anpa kwoﬁrthengleﬁétﬁraéhaéﬁ sﬁéavaﬂihmne may

wel | s@soerti piBRbg deeded fenvel uat, O'ibyCQﬂtéﬁHSJ.rR:Ptt!he slim
of mhlcﬁhcan be 35 pl aced i conpon i nstrument "panel

& or™ PEdPEESaY Fﬁie??m?f%R?%%cFGBWﬁ%P §f imaginary ex-
i nt egeasednpalft lsheoresohtyr car and a shaft wall. In the

elevator of the invention, it is possible to use a’
drive machine 4 of almost any type and.Adesign that
fits into the space intended for it. For example, it
25 is possible to use a geared or gearless machine. The
machine may be of a compact and/or flat size. In the
suspension solutions according to the invention, the
rope speed is often high as compared to the speed of
the elevator, so it is possible to use even unsophis-
30 ticated machine types as the basic machine solution.
The elevator shaft is advantageously provided with
equipment required for the supply of power to the mo-
tor driving the traction sheave 5 as well as equipment
needed for elevator control, both of which can be
35 placed in a common instrument panel 6 or mounted sepa-

rately from each other or integrated partly or wholly
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machine 4. A preferable solution is a gearless
waorehioaegonpri si ng a pernmanent nagnet notor. PTNAT2003/000714

drive machine may be fixed to a wall of the eleva- tor

shaft, to the ceiling, to a guige rail or to sonme 5

ot her structure,, such as a beamor franme. In the case

of an elevator wi th machi ne below, a further possibil-

ity Vétho theurdrive machine dn thepbefesabde sedudlien is a

vat ogeghabls Habhihd | doabF Al £S5 aap?%frﬁ{a&%gltsqm Ofotor.

solutjon_in which the suspension ratio of the diver
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di st apge;tr aweled. by {he Iﬁ(lzlgh}]ﬁ fonh%aﬁoot-E%?tl of jghe ele-

suspen3| on arrangerrent above eva- tor car
i npl BAEAT e8NBY Ereditg -ofl diMertinaiqsula eygeferred suspens:Lon

14 18012t14n1Qn9 vk hens ug@@péhgnoﬁr &a@%n%rft thed O vert -

I I ted di vert
o 51 a5 Ande, s By a gt oe, apandiish dbverting
20 | phil bagscherlalvs dhize el saeh toar Idapri drenthd heame 7:1 suspen-—
| nvegtpan., Wenel gxalor gl Wik d vt ! o gan.also § 03 prac-

|nplenente as a solution conprising a nachinero
or théchm- ithivranraythe mefived otlhe ddeabheest dywtirdred by

W t hehBehoekeYabok-opkh tohe Ha it Rike tﬁlea.\ﬁglvéi W%he ele-
Ile con 25 nected to the el evator car e
Bt B EBEy CRbantoE OB Ty A BT e ROV Ghe elevas
beantoayche fli titsed i entemyt: cof Hyl‘leneﬁ:ﬂfs ah diesst ey obulleys
t he f@r 19r1§ei:9\/\ﬁ.6 h§ aﬁar ’t]f{)%]h.lj 8§£ éﬁa%r%%g?ﬁlen%n%elow

ot her ~appfopfiate tPucturs
di veFRenglpypiteys qm”y jSOl%ll smpb@menteédbyamame of divert-

sepaiﬁgebmlréy%opmm e, 2@ BEES ) then&ar s%%%e'n%lon so-
haft. The di vertlgg pul -_ 1'eys . pl aced above t
a

%q evatbroREr PR theSR| BFatised s“r%f {0 LERERE a e |¥PY%t10n
uppeThparfleohtblre ol ested otnveheién aaf/ alsbhee implemented

di vegg 19 Qgixht?zyg’nplc%%\%%l%%l %Wthmachlne room, or the ma-
chine may be mounted to be movable together with the
elevator. In the invention, the diverting pulleys con-

25 nected to the elevator car may be preferably mounted
on one and the same beam. This beam may be fitted on
top of the car, on the side of the car or below the
car, on the car frame or 1in some other appropriate
place in the car structure. The diverting pulleys may

30 also be fitted each one separately in appropriate
places on the car and in the shaft. The diverting pul-
leys placed above the elevator car in the elevator
shaft, preferably in the upper part of the elevator
shaft, and/or the diverting pulleys placed below the

35 elevator car in the elevator shaft, preferably in the
lower part of the elevator shaft, may also be fitted

e.g. on a common anchorage, such as e.g. a beam.



35 elevator car in the elevator shaft, preferably in

the Ilower part of the elevator shaft, may al so be
woi2bd4md742¢. g. on a conmon anchorage, such as ePQI/F&003/000714
beam WD 2004/067429 PCT/F12003/000714 17 The

function of the lever 15 pivoted,on the elevator car

at point 17 in Fig. 1 is to elimnate rope el onga-

tions occurring in the hoisting rope 3. On the other
handThet funesisant &l the tleverpekat bomosrd saf etlye oblBvator

the gbevator,dihat & suyf figjent f@n’&‘f) Oglﬁﬁl@%é‘t ?bggdelonga—

in the | ower rope portion, which refers t
of tK&ORSI QATHY Fiope %ﬁléﬁel§Qﬁ§§ﬁ09rﬁpﬁ$e§at&@(ﬁhe other
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of e v e venti
al so Epc‘)és]‘% b %a%{q{%‘pfgelﬁe %ﬁ%gfel FL% éd eﬁvsn o}he nei%vaéor car.
suchBrameager ehathehdevari @frilﬂ’l@@m@mtwéén 6t¢ﬂplr<i}1p'@ to the
forcesvEihrand, 13nE2 tﬁi{éﬂﬁn‘rﬂ; A farentodiyact | J%Iﬁe O8nd the

the traction .sheave 5 can be kept at a desired
&%nsFSWPeP§P§é°n'WH?C%OH%ye%@ngagloﬁ CPR Qshreltigned with-
Wi t honepasdinigea, prican-tal spripgalorofweDgie: | eB§l ofdans of

Thi s nstant_ ra-_tio can be_varti by. varyi.ng the .

dlsta%%eé'g%%n ﬁ?aﬁﬁﬁ%eg%ugg ?f/%% %ﬁaF%Vﬁ%h d@ﬂ is also
sus p@ﬁ§sei@l&athoo@nm1@mamecthm tdre stepeheiiong ofn t flech man-
el evakor ek, e LYY 1,15, | Scbi¥ehetnanbie gb%\é@ts%l and

car, and when even sus-_pension .ratios are use
Il%ve'lr2 15a"?§1’15‘-?vo]tréd Grf Lqurartel GVAEET LAY t °n25t13?g tpaction

presehtava df agf=aimBei Cképt usiy abi aledirddie coslshdeltur alue,
of an elgyator accordln% tq¥the |nve tion
e

he
el evat'o B rer SpPy an I%vg?%PeﬁAfﬁgquﬁ§cﬁ9R§ forces,
r oom/vevmqahn tehesalr $veakmeohi mep204 plsdoad .i Mitihe edmyiaant ra-

tor shafteanhgeekavally @0%ry9nbh%ﬂé g&fgtéxgc@st Eacand b,

30 tion sheave elevator wth nachine above an
eOuUNPEFFEEGNt T1 Afizt I aR/ @l eVEIt OHF 2PMSPRRSHR aFGitgos are

used in the suspension of the elevator car, the lever
15 is pivoted on the elevator car, and when even sus-
pension ratios are used, the lever 15 is pivoted on
the elevator shaft.

25 Fig. 2 presents a diagrammatic illustration of the
structure of an elevator according to the invention.
The elevator is preferably an elevator without machine
room, with the drive machine 204 placed in the eleva-
tor shaft. The elevator shown in the figure is a trac-

30 tion sheave elevator with machine above and without
counterweight, with an elevator car 201 moving along
guide rails 2. The passage of the hoisting ropes 203
in Fig. 2 is similar to that in Fig. 1, but in Fig. 2
there is the difference that the lever 215 is immova-

35 bly pivoted on a wall of the elevator shaft at point
217. As the lever 215 is pivoted on the elevator



guide rails 2. The passage of the hoisting ropes 203
in Fig. 2 is simlar tothat in Fig. 1, but in Fig. 2

wohaeumei9t he di fference that the | ever 215 i SPCHFWO3/000714

35 bly pivoted on a wall of the el evator shaft at

point 217. As the lever 215 i ivoted on the

el evat or WD 2004/ 067429 PCT/ F12003/ 000714 18 shaft,
preferably on a wall of the elevator shaft, in- stead

of omhehig, ebevdegabdar ont i walsd dfadee ofleveiror shaft, in-

suspgpghan J@atdp @ﬂ&heugvya%rr RS poeﬂiigf;ébav%atgzﬁieo% even

el evator car 1 and rope gortlon ow it
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209, 210,211,212, 213, 2 ensi on bel ow the e
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229, 23g, 222 @23 ifme en@0df theamdi sti Wgveapdncs faspulleys

10 teped e 1 t in
di s- ghg%8é5?§é%§?hglélggg 2%% dggén%ss(;béf%w %Pe ele-
is vaSpsnedaro chwpkeses zisvartp@gntpg,’eheyahu%%8»%18 219,

at -dbstangeobof ngt%emé@i 8é7th80h6ﬂs%1h§e xrdzﬁee is fas-

or- tion above the elevator car and in the ro
Hor t EBRO%5 el dif  1evehel SasPENBPORCr Ao GRidHe 15 at dis-
el evatntecat Egomb:the Dugvbe aZJIﬂ,gthUSQGH.S:lsDnotﬁérO,end is

the Egg%ehgagth o{:ht h‘ieve%' S’ji a{:op%l% d2%:%,r whlch is at

el evator w counter- weight arg
exanplietanpear efevmat bhewptogt 221(7 cobmtler wei ¢ie rope por-

SUSp%EQﬁd ML arBUSRARSIADA akdP aha 1 1epkn f’c‘ﬁﬂé: hoortion
same suspension ratio, 10:1 is used _both abadve

‘éﬁqd Betl-8w tire émaﬁ/a%ﬁp%fa?wranﬂaas\h?cﬁfe|t@e \faét%ffatw&’s gpr is
hoi st mg hei ght of 25 nmeters, the rope Iength of the
hoi sting rope is about 270 nmeters. In 25 this case, as

a reﬁHlet 8f V?{%Li tls%ré en r?’ﬁ%asct S$S%hd cﬁ% e ler%)%;/tl’é of the

tamaaune ermﬁrmy
muchhasg sabogt 5@p@nnnﬂﬁ%reﬁor@n teHeevied rwwéhpgt counter-

regagdi g CcaPensatd Onral- 1OREAIONIAL I 9 A1RARE without

reater. For the operation and safety of the el evator,

0 -“counterweight ' suspended with & suspension ratio of
10:1, in which the same suspension ratio 10:1 is used
both above and below the elevator car, and which ele-
vator has a hoisting height of 25 meters, the rope
length of the hoisting rope is about 270 meters. In

25 this case, as a result of variations in'rope stress
and/or temperature, the length of the rope may change
by as much as about 50 cm. Therefore, the regquirements
regarding compensation of rope elongation are also
greater. For the operation and safety of the elevator,

30 1t is essgential that the rope below the elevator car
be kept under a sufficient tension. This can not al-
ways be accomplished by using a spring or a simple

lever.

Fig. - 3 presents a diagrammatic illustration of the
35 ' structure of an elevator according to the invention.

The elevator i1s preferably an elevator without machine



30 it is essential that the rope bel ow the el evator

car be kept under a sufficient tension. This can not
wabheoayr be acconpl i shed by using a spring orParsiopd/@o714

| ever. Fig.- 3 presents a diagrammtic illustration of

the 35 '"structure of an el evatQy according to the

invention. The elevator is preferably an el evator
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provi des .t he advantage thaf the 20 structure
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sheaye, Luhisgh il oszgégwse HEOPeEEd EARSLARLAVAGS Nifat the

arrangenent. Dueto a arge suspensit on rat1 o or "a
Phr gETHBFEHERg RRTBRRSAERE | ¥FRJE h VGt héarge GSBE | Alonga-

tions. By varying the diametric size of the tensioning
sheaves,Ait is possible to influence the magnitude of
the rope elongation to be compensated and the ratio
between the rope forces Ty and T, acting on the trac-
25 tion sheave, which ratio can be rendered constant by
this arrangement. Due to a large suspension ratio or a
large hoisting height, the length of the rope used in
the elevator is large. For the operation and safety of
the elevator, it is essential that the hoisting rope
30 portion below the elevator car be kept under a suffi-
cient tension and that the amount of rope elongation
to be compensated be large. Often this can not be im-
plemented using a spring or a simple lever. With odd
suspension ratios above and below the elevator car,
35 the tensioning sheaves are immovably fitted in connec-
tion with the elevator car, and with even suspension

ratios the tensioning sheaves are immovably fitted to



the "elevator is large. For the operation and safety

of the elevator, it is essential that the hoisting
woapE/08012porti on bel ow t he el evator car be kepPCumt®o3/@0714
suffi- cient tension and that the anmount of rope

el ongation to be conpensated ? | arge. Oten this can

not be im plenented using a s (fng or a sinple |ever.
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si oni ng shéaves e. g. al | ow-the di anet er Tati o
theefERR s%vé@eﬁaeﬁe SearPed vy 166 ;bschaﬁéyng:hemmg the

di angiemetkrt be tersicemsAdniheakesavid .Fig. 3, the
hoi sting ropes run as follows. One end of the

hoi ro ured.to tensioni ng sheav

whi oRPsHdsve s ThmoOabt 40 SoHEH COPaRBae S 150ne end
Thi sofetthef lyhiesiviesy Sﬁ@peamss segfuirdidy tfa ttteemsimirh@ sheave
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ing ropes 30 upwar encount er dlvertl
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ot her appropriate
?.Q)peghgétf,umqrresrl%mround it along rope grooves provided

in the diverting pulley 312. These rope grooves may be
coated or uncoated, e.g. with friction increasing ma-
terial, such as polyurethane or some other appropriate

- material. From pulley 312, the ropes go further down-
25 wards to a divefting pulley 311 on the elevator car,
and having passed around this pulley, the ropes go
further upwards to a diverting pulley 310 fi‘tted in
the upper part of the shaft. Having passed around this
diverting pulley 310, the rope goes again downwards to

30 a diverting pulley 309 mounted on the elevator car,
and having passed around this pulley the hoisting
ropes go further wupwards to a diverting pulley 307
preferably fitted near the hoisting machine 304. Be-
tween diverting pﬁlley 307 and the traction sheave

35 304, the figure shows X wrap roping, in which roping
the hoisting rope runs crosswise with the rope portion



25 wards to a diverting pulley 311 on the el evator

car, and having passed around this pulley, the ropes
wqgaoodfodre2her upwards to a diverting pull ey 310PCTtFI2008/000714
in the upper part of the shaft. Having passed around

this diverting pulley 310, the rope goes again

downwards to 30 a diverting pulley 309 nounted on the

el evator car, and having passed around this pulley
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25 the elevator car and immovably fitted to tensioning

sheave 313.

Fig. 4 presents a diagrammatic illustration of the
structure of an elevator according to the invention.
The elevator is preferably an elevator without machine
30 room, with a drive machine 404 placed in the elevator
shaft. The elevator shown in the figure is a traction
sheave elevator without counterweight and with machine
above, with an elevator car 401 moving along guide
rails 402. The passage of the hoisting ropes 403 in
35 Fig. 4 corresponds to that in Fig. 3 with the differ-

ence that in Fig. 4 the tensioning sheaves 413,415 are



shaft, passing around it and then going further up-
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sheave 313. Fig. 4 presents a diagrammtic

illustration of the structure 0§ an elevator

according to the invention. The elevator is

preferably an el evator wi thout machine 30 room wth a

dri véidsd nen 40dapgkacied thhet kéewbévat thafhafprefdeably on

el evahQ SHOWEmI v hepdi %lil %at%xa élﬁé‘f%' ORg S&?Qv%ensn_onlng

elevator W t hout counterme machi n
abovENSAVSE ahladl dat @rrecaflﬂ'gﬁdnﬂ% r@l@ﬂ'%ngnguiﬂél% elevator

rai | sh4@2 3Ihe passagde oforMechpbst haAGH OEEé Ae%x}artéé car,
% 4 .corres onds to that in FH%EFS with the differ-

e TH& 19 Bi FOSF tRE YRS FTHTRPEHER e52518, ARy én the
WO ZM&MCRGéEdﬁ@OBhGO@Ié&atBE folatrt €d dnd piﬁCEhe rope
int l.eyat af ef bl ony, the bottam
t he %ér\%ét \c{;lr ]§ lc?‘? Eks Pe Sl%hl ngS Shedve lﬁé Jzﬁtslo is
are ﬂlﬂte&ﬁﬁw?@@c@flhhﬁh@09ﬁ§va90ﬂ0§ﬂﬁﬁ40hﬂueh@w the ele-

CONNQGLRN M MGlh%.@f“é@EéHe&atE@ Phé h{:éné§oﬂ1ﬁésghggve 415
even su penSI on rat| bot rope port|0n a

N
the &dvatdrlerper éﬁémier‘“r%émlo]p% tla%r £16n Hel Ve i hoisting
I n Frgpes dievsushensilewatatd ds id: Easfaaeanetd)fthe ten-

t he i Sti es 4 beI t he el vatar car 40

fastle:yr%e%}ltng’g %Pé%ensgg% é%v%mﬁiéef atf’l’iar ? ten-
dlanﬁﬂ@mhmgIShQ&ME%nél&f4lheah@|gmmmyahﬂqpeﬁlaba@etogether
the ghevatge,Cafrés ge?(ﬁh’eél?d Ho the tﬁfevét':&?' Mhaft via a

sheave 413 with a smaller dianeter. e ten- sioning
ShealfOF A 1TN I oG 4%%\/313?;/ SHspead iosgabste Be elevator

t hey care segifetked otmﬁehehgwhgr n&f&@%&lewa&llqcﬁ d-:|5vert1ng pul-
mounting. pigee 420 n abgve the,el ev

car &6 r|é§%’4ﬁé 4ﬁ§ gp? ésﬁa ?ﬁ% aﬁﬂsa?vﬁ???nggﬁng the
| eys ed&Xa4dY, 410, 489, 407.coier suspensi divieeltdwet he pulleys

I r 46ar sgsqdi i
706, A08 4381 49aMRA RS RR0 (1 MHIC | EOMBULLRAG sheapps ,1415.413)

30 u¥E8asa8 rdpEPRONBAPTGAL SR TRERGHIR BIRT eMystem pre-

sented in Fig. 4 can also be advantageously placed to
replace either diverting pulley 419 at the bottom of
the shaft, Which is preferably mounted in place on the
shaft floor, or diverting pulley 412 in the upper part
25 of the shaft, which is preferably fixed in place to
the shaft top. In this embodiment, the number of di-
verting pulleys needed is reduced by one as compared
with the embodiment presented in Fig. 4. In advanta-
geous casesg this also allows easier and faster instal-

30 lation of the elevator.

Fig. 5 presents a diagrammatic illustration of the
structure of an elevator according to the invention.
The elevator is preferably an elevator without machine
room, with a drive machine 504 placed in the elevator
35 shaft. The elevator presented in the figure is a trac-

tion sheave elevator without counterweight and with
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sheave/ By reanganEm/1according to the invention pre-
sented in Fig. 5 produces a constant ratlo T1/ T2 be-

t wee he _r f C T actin .he traction
15 shaaveePRoenge dbe htatuin 3gndl th PE (g, 98 cou-
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ropegiBrEiflg Pulld RS g0 - %ﬂW§h gmgefegngfthQey has been
h0|st|ng ropes 503 is fastened
20 ed to hang on the rope portion coming downwards

from diverting pulley 514. Diverting pulleys 514 and
525 together form a rope force compensating system
524, which in the case of Fig. 5 is a set of compen-
sating sheaves. From diverting pulley 514, the hoist-
25 ing ropes run further as described in connection with
the previous figures |Dbetween diverting pulleys
512,510,507 fitted in place in the upper part of the
elevator shaft and diverting pulleys 513,511,509 fit-
ted in place on the elevator car, forming the suspen-
30 sion arrangement above the elevator car. Between the
hoisting machine 504 and the traction sheave 505, DW
roping is used, which was already described in detail
in connection with Fig. 1. The roping between the di-
verting pulley 507 and the traction sheave can also be
35 implemented using other appropriate roping solutions,

such as e.g. SW, XW or ESW suspension. From the trac-
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524, which in the case of Fig. £ is a set of conpen-

sating, sheaves. Fromdiverting pulley 514, the hoi st
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g{lggg#_m&gtr gypmggg's -cl;l%e ds:‘l.lxjfsern): rl?llgo%urlatelyo 502f5 .t hT%is divert-
ing pulley 525 moves through distance I, compensating
elongations of the hoisting ropes 503. The compensat-
ing distance I equals half the rope elongation of the
hoisting ropes. In addition, this arrangement produces
25 a constant tension across the traction sheave 505, the
ratio T,/T, between the rope forces being 2/1. The rope
force compensating sheave system 524 can also be im-
Plemented in other ways besides that described in the
example, e.g. by using more complex suspension ar-
30 rangements with the rope force compensating sheaves,
for example by using different suspension ratios be-
tween the diverting pulleys in the compensating sheave
system.

Fig. 6 presents another implementation for the compen-
35 sation of rope elongations using a compensating device.

The passage of the ropes and the suspension ratio in



bot h above and bel ow the elevator car is 6:1. In the
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20 gations by neans of diverting pulley 525. This
divert ing pulley 525 noves th%gugh di stance 1,
conpensating elongations of thé hoisting ropes 503.
The conpensat- ing distance | equals half the rope
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el evaté)r shaft and the traction sheave 605 i'n
RanrRd pPedent &dis neﬁ‘@ators cahd ithed rbpeihgo sfleveker pre-
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el evedingagheaivéhe paet icdS 6M9O0VEE the hoisting ropes 603
is immovably fitted to the elevator shaft, from which
point the hoisting ropes go to the traction sheave 625,
'pass around it and go further to a diverting pulley 614

25 possibly fitted in place in the upper part of the ele-
vator shaft, from where they run further in the manner
described above to the traction sheave 605. Diverting
pulley 625 is fixedly fitted in connection with another
diverting pulley 626. These diverting pulleys 626,625

30 may be placed e.g. on the same shaft or they may be
connected to each other by a bar or in sgome other ap-
propriate manner. After passing around the traction
sheave 623, the portion of the hoisting ropes 603 below
the elevator car comes to the diverting pulley 626 of

35 the compensating device 624, this pulley being con-
nected to diverting pulley 625 in the manner described

above. Having passed around diverting pulley 626, the
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pre- sented in Fig. 6 differs fromthe situation
wokbugwraabed in Fig. 5 in respect of the conpeasaiionzj000714

device 624. Fig. 6 presents a different roping

arrangement accord- ing to the,nvention in the set of
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leys may also vary in ways other than those described
in this Fig. 6. Via the roping suspension ratios in the
25 compensating device 624, the T./T; ratio can be main-
tained at a desired constant magnitude. In Fig. 6, the
compensation of rope elongation is effected by means of
diverting pulley 625 and the diverting pulley 626 fix-
edly fitted to it. The rope elongation compensating
30 distance in the compensating device is the shorter the

greater is the suspension ratio within it.

Fig. 7 presents an embodiment of the invention in which
the suspension ratio of the roping is 1:1. In the ele-
vator presented in Fig. 7, the compensation of rope
35 elongation is implemented using a lever 715 which func-

tions as a rope force compensating device and is im-



traction sheave, in other words, the diverting pulley
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the invention may be provided with a geared machine and
it can be constructed e.g. according to Fig. 7 with 1:1
25 roping.

Fig. 8 presents an elevator according to the invention
in which a suspension ratio of 2:1 is used in the rop-
ing portion 803 of the hoisting ropes above and below
the elevator car 801 and DW roping between the traction
30 sheave 805 and the diverting pulley 807. Compensation
of rope elongations and constant rope forces are imple-
mented using a rope elongation compensating device as
presented in Fig. 5, which produces a rope force ratio
of T/T; = 2/1 while the compensating distance traveled
35 by the diverting pulley 825 equals half the magnitude

of the rope elongation.
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conven- tional undercut grooves, and the mass of the
elevator car is 700 kg. In thig case, the force T1

l[ifting the 15 elevator car upwards is 1.5 tines the

force required for lifting the weight of the el evator
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the maintenance of constant rope forces are implemented
on the same principle as in the situation represented
by Fig. 5; where the ratio T,/T, of the rope forces is
25 2/1 and the compensating distance traveled by the di-
verting pulley 908 equals half the magnitude of the
rope elongation. The compensating system of Fig. 9 can
be implemented by using any of the diverting pulleys
908,919,921 in the lower part of the elevator shaft by
30 fixing one end of the hoisting ropes to the diverting
pulley 1in question, as explained above in connection

with diverting pulley 908.

When the elevator car is suspended with a small suspen-
sion ratio, such as e.g. 1:1, 1:2, 1:3 or 1l:4, divert-
35 ing pulleys of a large diameter and hoisting ropes of a

large thickness can be used. Below the elevator car it



in Fig. 6 at the point where the ropes go downwards
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one end of the hoisting ropes 903 is immovably fixed

to the elevator shaft at point,23 before the

traction sheave 922. In the figure, to inplenent the

conpensation of the elongation of the hoisting ropes,
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uIIe 908 equal s half the magnitude of

t he
onﬁé??oﬁel?ﬁetbﬁrrﬁéﬁé’ﬁﬁ’ﬁg ¥steh be liﬁ%nt@%%ﬂ apea con-
| npl egented dnelustiing: ay Qlowkhe ki vehéi rgrpol ITeYs, than the
908, %19 921 |n tgg | ower part cl)ont ha OeI ev%or Slhe%faFtOIV car.
30 frxi ng oneend 6t THE hbs i'Ng ropes to
di vefhiagmapglsl eit i pogpEstie oho agdeszpl é;ilwedinmmteenm of the
conngetLpeRi n Lli1dieyer tinngHul gy %@ftl\@ﬁ%éi@u the eleva-

el evator car i s _suspended wth a snall suspen- sion

tati 6OTsGeRk 8 tdhqyt causing any gsypshantigh v%‘?%s gggarding
lnlg 5151Y aﬁgfgﬂ ailrar g€ &h@nabefstaﬁg heﬁéergorogﬁampie, the
a |l arge.thickness gan he ow, 1 he el evat ar

¢ WEABBB4PGe s BN ER0s Hoors, Bhey St Pl &R o £ne
use diahkeerddvertt ithge mddeeysed mratdéx l%dy< becaas@ pref-
the Lepghonihp tﬂ}% *’ioééltd Ngoy ORES oh$y bqger_ thand nwhen the

the portion above the el evator car,_al- | ow ng _snal

Rdi stRR§Or Gfe fdfwféh%m%elf aBf usbs G§-Vise tgngs el Jﬁys “in the
el evabpespoicthon Slle SpPRCelRel=@t el ache diameter of

the hoisting ropes is D/d = 40. By using diverting pul-

leys of a smaller diameter, the space required below
the elevator car can be reduced to a very small size,
25 which may preferably be only 200 mm.

A preferred embodiment of the elevator of the invention
is an elevator without machine room and with machine
above, in which the drive machine has a coated traction
sheave, and which elevator has thin hoisting ropes of a
30  substantially round cross-section. In the elevator, the
contact angle between the hoisting ropes and the trac-
tion sheave is greater than 180°. The elevator com-
prises a unit with a mounting base on which are fitted
a drive machine, a traction sheave and a diverting
35 pulley fitted at a correct angle relative to the trac-

tion sheave. The unit is secured to the elevator guide



tor car, it is advantageous to use diverting pulleys

of a small dianmeter in the rope portion bel ow the
wehkemakbonry car, because by using a rope force PCT/FI2003/000714

conpensati ng system according to the invention the

tension of the rope por 10 t| on el ow t he el evator car

can be maintained at a con- Qt | evel that is |ower

by the ratio T1/ T2 than the tenS| on in the rope

por ttanl abovihd helelevatorigsarimplBrentrmekewithout counter-

: poss&b@:’.&hﬁ %gﬂugestugg)r ?L.SiaLg%.t ?ra%lgf otfh% 1d' 1;1{:{]09 both the

pul l'eys”in the rope p Pon below t he &l'évd
wi t HeRR1RGUSTAGSRAYOBUSLARt PRIOVIEOSEIer davditey dehe and the

useff@piﬁéeseépéﬂgleﬁl %5‘[:5‘.% beaes thef RIS éé}e is 9:1,
ratio di anmet er of di verting pull ey t he

di an%’?‘gr ]aan thige %@%S%fd E%‘f/ BeSFRECL EGnsaﬁél dﬁ'l'tﬁ‘ space
er abbyrwden Dbdler at OtliiT@ywbElQmo)f itk =eRbvat3P when and the

t he 20 ati.o qof net e f divertin

o ofell BES s | PERaRBEe Shad el diht oFSbu T i ompen-
di anm’gln@f thehe:‘d]mﬂ stlionpatopess | of DEHe=ed@vaBprusiapge com-
di vertiog FO séteyogf ov%oﬁpért@éi:fﬁ déﬂg%%gg mgé:ﬁp%eeates a

reqU|red evator car can be reduce
Wer yCpafpnE; f@tlozé'-"lv(ﬁrzc% fapeprerer &y Ferens yTeognd Ta.

mm V@S_@ﬁefﬁér eamgéh@awﬁ@t s@feﬁtvlée sgzls%ai s e, tﬂ}ﬁed required
i nvention tor Wi t [ room.an

't roreRr 188,04 SERH R FH AR POty & Hen CHAPL ile (pE the
coat:e@peral‘bngatleheave, and which el evator has thin

hoi sting ropes of a 30 substantially round

Cr 0585 S€&LE 0 fh Ay eleﬁ%@&@{gen{:h%f coptact; & of the

bet ween the hoi sting ropes an trac- tion eave
13 g%lé‘é%*fl%aﬁ%%l er#féV%tF%a%Fh%m carlrl§e§vv'§lghtt with a
W t he@spengl bAgrBase OF Wi ch abevé i th@dbedodl ittR elevator

hi tract h d a di tJ .35 pul | .
et a7t BoFPERRIIRG e LPol E LA Stha e S Gt donal
sheavei s Theg unbpebs seferedltyo dthes eflbyvadioer gogfdé W and a
2004&9%8@2&1 Pgﬁéﬁézéoﬁ%go%l‘éas%o l&%hl' St Eh%%geé VAtle area’

1S | enent e out counter-
%Ouspggsitbﬁ FRPC0 Hiowres soTJ%%at:r%t:horlhéheﬁ@su Ags undercut

suspesise 0grbate akeVe ddeaebByabor céataaddtbh@he traction
sheave has been fitted by means of a diverting pulley
to be 180° or greater. When conventional 8-mm ropes
are used, the traction sheave diameter' is preferably
25 340 mm. The diverting pulleys used are large rope
sheaves which, in the case of conventional 8-mm hoist-
ing ropes, have a diameter of 320, 330, 340 mm or even
more. The rope forces are kept constant so that the

ratio T1/T, between them equals 3/2.

30 It is obvious to the person skilled in the art that
different embodiments of the invention are not limited
to the examples described above, but that they may be
varied within the scope of the claims presented below.
For instance, the number of times the hoisting ropes

35 are passed between the upper part of the elevator

shaft and the elevator car and between the elevator



ropi ng suspension ratio below the elevator car is 9:1,

5 and that the roping of the elevator runs in the
weoepem®e7aaet ween one of the walls of the el evat BCTHF003/000714
and the wall of the elevator shaft. The solution for
conpen- sating the rope el onga? ons of the el evator

rope com prises a set of conp HSatlng sheaves, which
creates a 10 constant ratio T1/T2=2:1 between the

f or cesr TandndhR2. divét bithepudipensdtdlmy sheave spst emvery

USEdde&fgl\rrgqﬁg# %Ctﬁo(flonggn%% aggisdliﬁ{é‘n%% ?gu%mld%ra%%ages of

the magnitude rope_elongation
pr ef B¢ etnEABEHPRRNE LEROLEE é4tev1§t grossfililise tasmchieve  some

' nVe@&dﬁf‘lbﬁa@na@bﬁﬁ@b@és‘“ﬂb&h%lngo%ﬁﬂaﬁ‘%ﬁegmoﬂét Ssages.

suspen3|on ratio of 101 above an he elevat or

Car . LHh9EN&FGddi iR Jr%a’f—W%n@ﬁt@ecﬁ%si‘-ﬁﬁlﬁﬁﬁ’%ﬁﬁl i@t the
hoi stopgsr gpexaprfersibdvyatodr acdi-afebmr abbve @B afthy® times

traction_sheave, nade of ast on at Ieast in_t

20" o0 L RE P LT Bov e TR« FhSL ibireeitat npePfol" 6 ai-
undeveuntingopsilgreyoy egodnd i tswangs e agfd cdrhtvactlng thelleys
trackh ong aa@awsrﬁ@sa%eeemﬁété&qebyw%gs Afs? obvious that

di verti ng I e 180_or greater
Konvehe| ﬁ&ﬁtgnﬁmn%&@s neRe %%Ednet:ﬁésﬁr‘faéﬁfl & MR/ un-
di an@éer the aaefem@blawo%&dé%enmltwa;m VBfdndies described

puII s _used.are r sheaves whic in the .

P eSS E o el Lo hERGPEr Cfngrd GpothehapboRinent of
di aneher iofved20ior830whid@ mbher tewartiomr eheBhves opad rope
for Cﬁﬁlf&gekeqﬂ%?gk g:s)e tr{bat cBQ@edr arﬁé@a]:rlﬁ-rg.leys , may

bet viecen them equal s i s obvious to
Ber sahsekilte edriceatssl amﬁtﬁhatpuhlw%r &t eppedtaentulleys

of theaknNYentbRa BEReROhakbdibedsul 0clineoexaBpPhbes ose.
. descri bed above, but that they may be varied w't

t he ope e_cl ai ns_presented bel ow. 3 .

ot hhobt PhetAERosPvaPUR FoS ke SRAH AT iy the arc

are ’pla@tsecthﬁtmewlﬂ.he uppertipar t shbavke emVatope pulleys

shaftsagd ithe glev ar,and betyeen the el evat of

30047388478 PERPEl 20057605914 }gll car 51%& of, *48! Ui eing

# vePeihgypupreyshpehomrier costpst ve bfersy non-metallic mate-

" rial at least in the area of their grooves, may be im-

pPlemented using a coating material consisting of e.g.
rubber, polyurethane or some other material suited to
the purpose.

25 It is also obvious to the person skilled in the art
‘that the elevator car and the machine unit may be laid
out in the cross-section of the elevator shaft in a
manner differing from the lay-out described in the ex-
amples. Such a different lay-out might be e.g. one in

30 which the machine ig located behind the car as seen
from the shaft door and the ropes are passed under the
car diagonally relative to the bottom of the car.
Passing the ropes under the car in a diagonal or oth-
erwise oblique direction relative to the form of the

35 bottom provides an advantage when the suspension of

the car on the ropes is to be made symmetrical rela-



deci si ve question as regards the basic advant ages of

the invention, although it is possible to achieve sone
wadadistoeonal advant ages by using nultiple rope passFmmes000714

5 1n general, applications are so inplenented that the

ropes go to the elevator car frem above as many tines

as from bel ow, so that the suspension ratios of d

verting pul leys going upwards and divertin puIIeys
goi nigt PWhRartde afentfs fnenass ps Ao d9bSYabart hay other

10 t%‘ﬁpé‘@'@f'Q@sﬁ@@@ﬁoﬁeﬁéjyﬂ@&tn§§eﬁéﬁll l'y be passed
un- der the car. In accordance with the exanples

desc i bed _aboye, e.skill ed rson can
oo EOT RO BHIE B ChE PETERE Flariicn 1n the art
sheaM@stamUereg31pmahteyequuneﬂeédrothbeEmgmdaatfﬁipower to
et aly pubbeys, B dRoalsq i BRHRCOU L aPal BULLES, con-
uncoa puI eys of sone ot eri
SU| teeol ocehe hsurpbseed| elisewhereh é?haébvmu§ometcﬁeon with
per sofe ski bhedel ﬁnﬁ_B‘I? @rb tlﬂafa the et |11'Ps’51r1ﬁ‘&§ﬂt0'banel

sheaves and rope used %éﬁe i nventi.on, which
f unce¥ oﬁqaép@?vérﬂeﬁ&eﬁo R |<‘e% GRAR cheaiddseaFed as

W t hs@acacdetite matiesh ricgin abel edstposetiheinr efi fiferent

he|r grooves, I snent e Lng.a ¢ t|n
ﬁ% ?e%oﬁgl Ea (ﬁyé@bgj r%ﬁk)ghgﬁo yﬁPePhane %arts ot
sorreth)e héuidstieg. aII‘swltSedlx]@eWH\% kale@Sl@ 2% khej sskilled

al Sopé’Pé’leUEhE.Q the &%%ﬁkééﬁ%ﬂ%ﬂ EH@ @h(renttt{@h may be

t he ‘el evator car and machine “unj aid _out
in tREEPRR4- sddfiteneHt lhe fé?%atﬁlﬁesh%“ipﬁeé described

manngbodef f eti ng fﬁﬁmléheobﬁjlo@@t t@le&@él @]eﬂlléﬂtﬂﬂ@r@h that

dlffer
B iR ReafathPho e ORer R oBersiy Hone oy fRfidd psing
fromlhestshahy type axfd fllexikdpe hodcd ipgs serbnmdes luch:estlng

car P&ﬁ&&n%'y r@h@&%meg goblaeo@%h%m&f di&s cgiran%s, flat

PaSSIgg t € ropes_un e car I n |agona or ot
er wi Relbbl F@Q@e@llbééf:v ofTPBREPLFBLt Bt ke OfforSAMST QHwer type

35 bet tieEl Prav esasie ady aiiagrirdose .t he suspension of
the car on the ropes is to be nade synmetrical rela WO

30004./[067429159-{3 xlr:ng%?s’,/ %OO%:lﬁe skilled person that, instead
of using ropes with a filler, the invention may be im-
plemented using ropes without filler, which are either
lubricated or unlubricated. In addition, it is also
obvious to the person skilled in the art that the

25 ropes may be twisted in many different ways.

It is also obvious to the person skilled in the art
that the elevator of the invention can be implemented
uging different roping arrangements between the trac-
tion sheave and the diverting pulley/diverting pulleys
30 to increase the contact angle o than those described as
examples. For example, it is possible to dispose the
diverting pulley/diverting pulleys, the traction sheave
and the hoisting ropes in other ways than in the roping
arrangements described in the examples. It is also ob-
35 .vious to the skilled person that, in the elevator of



32 tive to the center of mass of the elevator in other

types of suspension lay-out as well. It is further
wohvi4mds2h o t he person skilled in the art thaPCrhe003/000714

equi pnent required for the supply of power to 5 the

not or and the equi pnment needed,for elevator con tro

can be placed el sewhere than in connection with the

machi ne unit, e.g. in a separate instrument panel, or
equitgirentnveedden: f drhe ontawsltagamae dlmel deemueyiged with a

Sep%cﬁhﬁ:éﬂ)etl%q‘@' Cih CRRi Og @'lé{?%@g 'tﬂed'cfofu?lrt%%elght has

places In the el evator shaft and/or in other parts of
t he D 1 d? nyeiphti éoq%%mm%t o@@. &Eﬂ@ 1% handkitpl egspended
per s@n-H taatse?j&@t@vab?ﬁn@ppl_ ying the invention nmay be
eqU|pped differently Tromthe exanpl es described

bo rther obvious, to the_.skilled pers
Shaies et HaTEingr FeREEFHORR Fon b ThRE Pulleys used
i mplaggredtiedrusnggpudllmyst any typéehef friexiidre between the
hoi S ti p -
of ax "ERCES TORY ' Datfina Sl LhEE FpEcbPBecur
trap@zrtﬁopan et t CORPSBABLSRGEYEYRR, & ebéﬂa{:lo between the

app'ﬂd‘p%b' @ehglbﬂg REEPOSRy iR el tsbfe®hs® (f*i‘\bhpuﬁhéonomlnal
t he skilled son that, instead of usin

p
19 £i13%E° ‘?%e ﬁvé:r?frip@ﬁl e YRS erfeh é?ﬁéaglon of
r op@ vwilnmutnoftl |imo1~m| almyarseLgarutﬂneIand ubtsaétr&dtage be-

unl uhy n t] 0 u :
por SO B T nBfRe LB ehbyhPRE AgerBELE R Horkitn ua
t\Mshﬂﬂﬂﬁerhuﬁtmﬁ$$erent ways. It is also obV|ous to
the person skilled in the art that the el evator of

the invention can be inplenented using different

ropi ng arrangenents between the trac- tion sheave and
the diverting pulley/ diverting pulleys 30 to increase
the contact angle a than those descri bed as exanpl es.
For exanple, it is possible to dispose the diverting
pul I ey/diverting pulleys, the traction sheave and the
hoi sting ropes in other ways than in the roping
arrangenents described in the exanples. It is also ob

35 vious to the skilled person that, in the el evator

of



WD 2004/ 067429 PCT/ FI 2003/ 000714 33 the invention,
the el evator may al so be provided wth a

woaomatoer4zei ght, in which el evator the count er weCghobzxe0714
e.g. a weight below that of the car and is suspended
W th a separate roping. 5 Due {9 the bearing
resi stance of the rope pulleys used as diverting
pul leys and to the friction between the ropes and the
rop€ld¥Bves and possi bl e |l osses occur- ring in the
conpensating system the ratio between the rope

t engi ons SR deviat avishieWiaé é1evntbe oani pal sﬂl@pended by
rati o of tq§ co ensatljg?systenl Even a deV|a£

5% WMIFSH& AP @n???%hﬁ?l%?sadvan ggge ope o
CaUSs%vieﬁ:a&nyp&:ﬁsbléhe reloesat ssaindiselhaagod df@mangw fntrac-

?Jllﬂb\lltbé)r Ob negswh\fthQr\%{] %ﬁ%‘lﬁ% F!,:g EE@QO@aQOOJ§-4me§AS of

evat or vator car
suspﬂémjémlwtlnmam%p% h@heraﬂ'ge%ﬁeé eBnshati & 6eo1elﬁvat°r

Si ngl &, rf’c&?e oﬁor§§¥ﬁéa|ofpaﬂ@ liedi opes, ropéd gbemat Qllpwards

having a trac" 5 tion sheave ghlch nmoves the elgyat _
car i rAaIRarRds t FEOROFRE| AYSYBPRE, CBhar 8BfefPgedOPF POT
t hatt:’!cﬁ% eheviad Oﬁpwhﬁ&sr (fmempome wfse\dtdmecdﬂol atengnder a

d t
eI e\zm;m tansape. uﬁi‘izér, awlli)clﬁl ASt ﬁfféﬁ)erpéﬁsﬂ‘{ﬁﬂs(lm of the
C{b f@&gﬁst hat &y S§6PRFar88PEansian éigﬁrator car,

rope teension of the rope portion

S
dowﬂm déh@FoWh@léVé\Fa%rC%WlS%%dat ﬁ&fnpﬁﬁéatg "Lysten
el evador xeepphgSasha eagpensad i/ mg) S}b&teimenf ath&keépiray rope

the ratip Tl/ 2). between .the fi _
Bnd teS% g %58 FsﬁganfgﬁﬁstaEt féégﬁggé?%ﬁly con
2. Bexat or accordlng to claim1, characterlzed in

that the elevator is an el evator w thout counter-
wel gf't Elevator according to claim 1, characterized in

that the elevator 1is .an elevator without counter-

weight.

20 3. Elevator according to claim 1 or 2, characterized
in that the compensating system is a lever, a set of

tensioning sheaves or a set of compensating sheaves.

4. Elevator according to any one of the preceding
claims, characterized in that the compensating system

25 comprises one and/or more diverting pulleys.

5. Elevator according to any one of the preceding
claims, characterized in that the continuous contact
angle between the traction sheave and the hoisting

ropes is at least 180°.

30 6. Elevator according to any one of the preceding
claims, characterized in that the roping used between

the traction sheave and a rope pulley functioning as a



20 3. Elevator according to claim1l or 2,

characterized in that the conpensating systemis a
woOevarg7a9set of tensioning sheaves or a set 8ECT/FI12003/000714

conpensati ng sheaves. 4. Elevator according to any one

of the preceding clains, charagterized in that the

conpensating system 25 conprises one and/or nore

diverting pulleys. 5 El evator according to any one of

t he pHeEdIHY RUbiew,ienafcreriredornDWhaprihe or XW rop-

cont IigP WS M@ﬁth@%&Mﬁ&mﬁ@er%ﬁ%J on sheave

and the hoisting ropes is at |least 18 0 6.
El ev torgﬁccordi ng to a one_of the preced

n |
Clai e ERSVACOS | 280OFHL PRt héTopPRE uSEd He weErceding
t he toladmsn cleaaetanizedr dpe thualt eyhd uneisohhqgraped used

2 7429 03 7 35 diverting pulley
Y\g E%\%% %‘Sﬁ%ﬁ% So’!:%i!r%g}on{g&gﬁl%O e|os-' ing or sone
ot her_ corresponding roping. 7. Elevator according to
any &ne BfevR&opr eeedpngingl aiors atohaeaet eef zethe npreceding

thh'at tdl'&@.lrt&i Sélﬁé‘%aé@]ﬂﬁzﬁz?QGQn %h%.g:.e ﬂ'ﬂ?rh@ié@ﬂgéhrfopes have
oi stj.,ng ropes. 8. evator according to any qne o

t he dlé”g%ﬁ%f %F%}E%I, tharabt &M z &FSiRHGREY thRtween 3 - 5
hoi striong r opes have dianmeters smaller than 8 mm

preferably between 3 - 5 mm 10 9. Elevator according

t i ai racterd,zed_in .
Bt notterarbls BLEREALAG. oSl PS5l phloeding
rel aGledmso (HeaFaaberired Elavabet ddvorlbhyting angchine is

one @it uireasdingrhiclal el Lhaiacterdged 44y t hat

the traction sheave 1s 15 coated w th pol yurethane,

rubber, or _some other fric: tiqnal material appropriate _.
for ﬁ'f?é pﬁiﬁé@&orll"?‘cﬁié‘%]a‘?%r%é’cc?)’?%li % o nytlb‘ge Rgreceding
t he pledsdi,ngchatacterixdthr ot ehietedthea thakcttib@e sheave is
teact] [ f t fera ca .
13 on ot TR BoafagEcanls AynBe BL% ol Aitneg  fric-
t he fépEadr obeyrisle agnusiariafley iadhaitpurpose.

11. Elevator accofding to any one of the preceding
claims, characterized in that the traction sheave is
made of metal, preferably cast iron, at least in the
20 area of the rope grooves, and the rope grooves are

preferably undercut.

12. Elevator according to any one of the preceding
claims, characterized in that the D/d ratio of the di-

verting pulleys below the elevator car is below 40.

25 13. Method for forming an elevator, characterized in
that the elevator car is connected to the elevator
roping used to hoist the elevator car, said roping
consisting of a single rope or a plurality of parallel
ropes and comprising rope portions going upwards and

30 downwards from the elevator car, and that the elevator
roping is provided with a compensating system for
maintaining a substantially constant ratio (T:/T;) be-



12. El evator according to any one of the preceding

clainms, characterized in,that the Dd ratio of the di-
woendioagi2pul | eys bel ow t he el evator car i s bel sar4ooR2do0714
13. Method for form ng an el evator, cha acte~ized in

that the elevator car is connegiged to the el evator

roping used to hoist the elevator car, said roping
consisting of a si ngI e rope or a pl urallty of parall el
ropeSWeRl ESFriPag HBFEPRET RS 38 NgPTRNGEr 88arfprmward
30 dewwwerdsn&romthe el evator car, and that the

elevator roping is provided with a corrpensati ng

syst for intaining a,substanti al onst.a t ratl 0
T8 HReviRoBoarBR s e Evaced ot an con-
t he sopetfortes dotiwepn nropearforass dowmvey din upward and
& 1 e6L1aP3ra 11 EE;1 8h o3 HOTRENSALAE W M An elevator
mai nt al ns con- stant ratio between rope forces
act|‘ﬁgt1i1<hu'9p%\d@taﬁvelgh§omward directions on the

el evator car in an elevator w thout counterweight.



