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present invention relates to an el evator as de- fined
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pact at least in one direction, but in other direc-
20 tioms it may have much larger dimensions than a con-
ventional elevator machine. |

- In thesge 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 is difficult to reduce the gpace
required by the elevator car itself on its track and
likewise the space required by the counterweight, at
least at a reasonable cost and without impairing ele-
30 vator performance and operational quality. In a trac-
tion sheave elevator without machine room, mounting
the hoisting machine in the elevator shaft is often
difficult, wespecially in a solution with machine
above, because the hoisting machine is a sizeable body

35 of congiderable weight. Especially in the case of lar-




35 of considerable weight. Especially in the case of
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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
WO9806655. A recent elevator solution without counter-
weight presents a viable solution. In prior-art eleva-
tor solutions without counterweight, the tensioning of
30 the hoisting rope is implemented using a weight or
spring, and this is not an attractive approach to im-
plementing the tensioning of the hoilisting rope. An-
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 reguired by
high " suspension ratios, is the compensation of the
elongation of the ropes and the fact that, due to rope



wei ght, when | ong ropes are used e.g. due to a | arge
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el ongation of the ropes and the fact that, due to rope
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20 vator lay-out. The el evator e invention 1's
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The elevator of the invention is characterized by what
is disclosed in the characterization part of claim 1.
The method of the invention 1s characterized by what
is disclosed in the characterization part of claim 10.
25 The use according to the invention is characterized by
what 1s 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 light of expres-
35 sions or. implicit sub-tasks or from the point of wview




cation can also be defined differently than in the

clains presented bel ow. The inventive content nmay al so
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the I1nvention is considered in the |ight of expres 35
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wide variety of ways in the case of both elevators

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



in the invention have a dianeter of the order of 30
only 3-5 mm although even thinner and thicker ropes
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rope diameters of about 6 mMmor 8 mMm fairly ar ge

and fast elevators according to the invention can be
achieved - It is possible to us® either coated or
uncoated 5 ropes. - The use of a snmall .traction
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achi eved - The placenent of the machine in the shaft
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t he counterwei d counterwei ght gquide ra
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PCTIFla@@3&6601ﬁ4e16vators 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 griﬁ, 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 regquired 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 savings 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 ' '




- By nmounting at |east the el evator hoisting machine,
the traction sheave and a rope sheave functioning as

J)0Efdhd N pulley in a conplete unit which isctkbnosno714
W?é@h}gs 4a part of the elevator of the inventi on(,: [gon é

.siderable savings in installation tine and costs wll
be achieved. - In the el evator &olution of the
invention, it is possible to dispose all ropes in the

shaft ey QRAmMSIde of D8£l eMat @ takorf %%q;}gpg%acmne,

in the case 10 of” rucksack type sol utions, es |
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necessalhhy ogpgﬁi.s counterweight, it is pos- sible
to i np%rjf%ngo%el ev&tegrre%s:ol utions in which the elevator
car has doors in several walls, in an ex 20 trenme case
everr i Alal fhe helwadteorof sohet dry atfor thearinventing it is

. case, bRasgwide f&i hsspbskhe 19! VL jQar il ®shaft on ome
di sposeq .at the corners of the elevator car. The
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al nost TaRY SSuitanT ¢ sHEPERSi GRS &Y AFBonpRhsiti heorspace
rope ebebgetenorshdyehewasonf carcand peheafbauk sysikEnof the

accor dhpgLesthepipyention is a cheap and sinple
structure to |rrpiherrer’1t 30 - Conpensation of rope
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Ishe ropeetheBgakbantGoRRBeRAGaYON sol utions of the
invention, it is possible to achieve a constant ratio

betweeg; Lhe fqrees, I1L12 actin fgthE LhAC" savention does
not necessarily comprise a counterweight, it is pos-
gsible 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 caée, the guide rails of  the elevator

car are di'sposed 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



tion sheave 5 - The ratio between the forces T1/ T2
acting on the traction sheave is independent of the

wbQafl 578y using the rope el ongation conpensatj 003/000714
systemof the invention, unnecessary stress on tﬁ%

machi ne and ropes can be avoided 10 - By using the
rope el ongation conpensati ng sof utions of the
invention, the relation between the forces T1/T2 can
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15 to gediantlsetwdmn r ehei fed-das cT4/0n actdmicacénn the trac-—
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all situations - In addition, the rope elongation
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el ong conpensating sheaves of different
dianmeters, it wll be possible using this solution to
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— In addition, the rope elongation comﬁensating 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




and/or freight. A typical area of application of the
invention is in elevators whose speed range i s about
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an el evator having a traveling speed of 0.6

easy to inplenment according to the invention. In both
passenger and freight el evatorsg nmany of the
advantages achieved t hrough the invention are pr o-
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that the nean wire thi WO 2004/ 067429
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ropes made of art1f1c1al 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
gsolutions also include steel-reinforced f£lat 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 (.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-



5 wres having a strength greater than 2000 N m®2 can
be used. A suitable range of rope wire strength is

we30re890 N nmm2. In principle, it is possibl 26%12%%00714

rope wres having a strength of up to about

N m®2 or even nore. 10 The el evator of the invention,

in which the elevator car is s%spended by neans of

hoi sting ropes consisting of a single rope or several
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t he & @¥alldrrconpri sesincigdipentiat iisg mysstidrbe for use rope
keephMbes NBakahyO d T3tddng et Yeehy NG Thbsht! 9880 w/mn® or

tensi on and the second rope tension substantially con-
stant’ *35"%*t he nethod of the.invention for form ng
an eleva- tor, the elevator car is connected to

Bl eviher elephngr fud sth@g;thb'enelienat dm G:ﬂiijlucl@a?.:ﬂte elfevator
r opi g, CONS ingle rope.or.a plurality of .
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upwefisa apdngdanwergs dr e Bdraheatalbebr ropes, apdid ele-
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con angl e by means of a rope 35 sheave .
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20 portions going dommwards from the elevator car. In ad-
dition, the elevator compriges a compensating system

K for keeping the ratio (T4/T;) between the first rope
tension and the second rope tension sulbstantially- con-
stant.

25 In the method of the invention for forming an eleva-
tor, the elevator car is connected to elévator roping
hoiéting the elevator car, said 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 é.cting in upward and
downward directions substantially constant.

7 By increasing the contact angle by means of a rope
35 gheave functioning as a diverting pulley, the grip be-




saving potential of the elevator. A'contact angle of 5
over 180 between the traction sheave and the hoisting

Wq%%é%@chl eved by using one or nore di vert|Igtgm%(lm31,0007.14
e need to conpensate the rope elongatio

arises fromthe friction requirenents, to ensure t hat
a grip sufficient for operati ohOand safety of the ele
10 vator exists between the hoisting rope and the

tr a%iﬂeteillorltl?ge?¥glct9& tlgq’légébera &n(é I th t%ﬁfq? J%A)?%S can
inre- .Spec eva or operation an é% a
rop®e pgaaneRtesk] ol t Hel el edmi oth%aﬁiarncaﬁ braemat:l@r lightex

sol ukion M d ol c£QURE erueh a8y, SBAMLd i RerK8Ring the space
sufficiently 15 tight. This can not necessari|ly be

ach.SéVéal%sP%G%tlé?ar Pﬁg dre LLPVpFert efercontifigtheangle of

ol logain @, 8 0°héyd et | e Witdc e e§1@éa~b@dan& tHet abll sting
by the aid of mpl es of its enb

Yt EPBRa R e e R ey e v Stoerbing pul-
i s degisagr &ing epreesknttiong carpeactiten theaveopel evdbagation

41 B0 DGR BRI AL | R et

2 presents ram o ano er t
el epaFA DML Clonint o netppnabienr andgsebetesofhshe ele-

16 NV eBELeN. e s SpREGRBA! 1R WAOEAMET rBpkhiddh the trac-
traction sheave elevator wt B?ut count er wei

ght

accorAPNGHEVR T it ST Figpdy bFeé%n?§s§nHF§§réﬁ] re-
of apkettr tchEtéaéiriaﬁgr @a:lmtta\oﬁl edfd akalt ettt hmat the rope
coupnt.erwei_ght -a I t,0 Lnvention
o0BPEEIPhe Ha i 1t S TR "t A e B etBhps golution
di ayigimout amotirdredwaighiton shhwal@ letevhept wetfifitiently
150URt gh e g@lgc%%ﬁd'ﬂgtt ecbggaﬂ‘ﬁ}mﬁé’nacﬁ'lgv 8 using a
presents a di agram of another traction sheave 5 ‘
el eFRESAIWCEN GutSImddhtl@%i-ght according to the
i nventi on, .

In the followingf 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 ils 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 presents 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,




Fig. 7 presents a diagram of another traction sheave
el evator w thout counterwei ght according to the

woOnvARmktee, 10 Fig. 8 presents a di agram of anﬁtbf}ﬁfzoosmmrm
tracti on sheave el evator mnthout count er wei ght

according to the invention. % 9 presents a diagram
representing another trac- ti ofrlsheave el evat or
wi t hout counterwei ght 15 according to-the invention.

Fi g.Fig pr&ser@seaeﬂt@gaamgraml biEushbahie@n tehcthen sheave
structure of gfeel evat or, rd n o t he hnventl on

The el evat or Yﬁ%‘?%ré"ﬁl ng’ GFWW?' buteGaRHiiRg to

20 room 'w tihha Unvemtihechi ne 4 placed in an el evator
shaft.. The elevator shown in the figure is atraction

she ayfg elgvatgre %I‘i{%’ uf § ha %QEQ@WS g g.{'lo@ﬂggwt%g.{: s%eave

above. The passage ropes

vator is as f@ ﬁ%@rm@té?mltof C?H@W@W@Sghs lérrm'mecbilgg to

25 fixed to andximgepOist, 16 on a |ever 15 fastened

to the eI evator car 1, said fixing point being

Iocaﬁt a distance a fromthe pivot 17 connecting. -
Lhe Her ¢ o PRIRPH vt B Ag5FM 108  RRPEEST 1ETRRBL PRy Sheave
15 is thus mlmxaarbmnmtjteloelltevabﬂntémeilgm fdodd¥@iing to
point 17. Fr NG, oint 16, the hoisting ropes

3 run upwards oa I'verting pulley 14 placed in the
upper, part of the elevator shaft above the el evator

War PLg £ fom wiegentd verdiagraul ofyandehenpesagbion sheave

further downverds ddy awidhveit | BGuRtb LY 0
el evator car, and fromfhis WO 2004/ 0674 ddiftaing to

PCT/ F12003/ 008PLATVER i Sfer ti ng pul | ey 13 the ropes go
" upwards again to a diverting pulley 12 fitted in the
upp&trigparx obxfdsentshﬁ tdmﬁntf@ﬁ@éenﬂﬁn Qﬂc‘d@ﬁéfnﬁrac—

pul l ey 12, orf OR o further down
di verting pun:l & 1T a??%aunteé' VEifhe g\l\g{?g?sr gg]mterwelght

Ifavi ng passedcmcadliaa Hics theulimenttilve .r opes go agai n
upwards to a diverting pul- ley 10 fitted in the upper
part of the shaft, and hav-

"Fig. 1 presents a diagrammatic illustration of the
structure of an 'e]_.evator 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 coimterweight 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 comnecting 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




i ng passed around this pulley they go downwards again
to a diverting pulley 9 fitted on the elevator car. 10

ﬁfzblﬁy{,ﬁ%gppl ng around this diverting pulley 9PCH§§2003,000714
ol sting ropes 3 go further upwards to the traction

sheave 5 of the drive machine 4 placed in the upper
part of the elevator shaft, havifg previously.passed
via a diverting pulley 7 with only a "tangential" con

15 td@.ﬁre\ﬂttlblgt heu1pe@s 13Thise B3 ést Rt thar@PeSdin to a
t he ‘el evat or “car

the tract heave

1O|pg§§"’e\1f| Enlgh:pqi,ﬁ%y Ig&%oi%’s 'i\;efd dFQerqh%ﬁm?? epart of the
whi | ehtaltfe d?ﬁriecwm e&rtha'«'mwed&v@@ltl sed gpr ulléy 12, the
di 7 is,very s sai
Char ThRBY Mo - SyBhly Ve iiR ko 14 affVonteRga s ey 11
ohl ympuud;hadt Iq:el dihe \ﬁelretvaigamwdney Hathngemt s sedlyarSuall this
t n

anugat gl CRAA HopdLIeS ggaélorge@&dasowaémg N9elD8rg pul-

vi bration It can
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sheal8 FEERBSt Mo O shekt8d5 0f nEhpoievRtRy car.
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arou th ope g of the diyver
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sheaﬁéEQVEO\EerOﬁ\h ittle tdte:yvgaamar:hineg 4 helaop® igr odwesupper
of t%&rEr%qit 'ﬂ@esgi@(zﬁto@%f}] e tﬁ%&hgspﬂﬁ%\ﬁ%lﬁf passed

t he heoi sting ropes ‘downwar
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& eveaet waehl tﬁ@vm@e%l O%J@Jm&%ﬂsﬁllﬂh%@ tHo :?oﬁés 3§ going

vertin e l.aced .in the | ower of the e
vat o#r fu‘%‘ %‘ TorOfRYS t° aFongt g b’%oﬁrﬁ?ésl pass

on iviaFtbm tthepali geotvag pil Ic“awéi:ﬁ:mg f;mib@@r 7pafiile the

, hafL?Qf’i%gz:f:%ﬁegg/tﬁg%£0$7&§uﬁé§ Bgr 'ti:?l% e &ue‘%%‘té’?/{ﬂ% pul-
on thevel eat Hﬁrk'aﬁ‘ma LomIkhecalehbe seiss ﬂlag:o the ropes 3

dur tEshing. fRofl MOl | PEaftLbRY shdalB BhenlPWBLuRR! tthe di-
Of thergigs\glalt)gilshal;t tg%%e];l%rltag%gr basglléhue:angentlal 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 Athe t;raction 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




5to adiverting pulley 20 on the elevator car, from
where the ropes .3 go further downwards to a diverting

wBUbdaR%7424 i n the lower part of the shaft, froﬁt%ﬁb&mwu
they go further to a diverting pulley 22 on the el eva-

tor car, fromwhere the ropes 3 go further to a di 10
verting pulley 23 in the |ower {Part of the el evator
shaft. Fromdiverting pulley 23, the ropes 3 go fur-
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t he el evat or ﬁféj t he kvvaII the _shaft. The

hoi st?hgRichi the eﬁ‘?ﬂ?gg. Igé’ysfu kg a di-
e |aexit Dud pulateb'erzzapmnoprheatEowe:ys;:iaﬁrtthﬁZEhe elevator

el e sh e nt tvveen th

trac%&%fn shg%érél gﬂ d:q%%hdgggdﬁ%er ng’;bult? rfgfessrg go fur-
f er ridee¥ otas theublevay apSr @pwwgal\m’erfemed hieo hohst iglgvator
ropesaAr ¢ Weappethar Q‘?‘ndotﬂée dA@RCHE ORhRNGRNR §V“!‘I§’ebe1ng im-

and/ or %ge times. in this way, the contact an can
30 HRPYHFBatRBtERednsOaidiot ]fﬁﬁfreé K. P‘Ftbliit 24 at dis-
BXxanpge "bnfirbﬁ ehleoiiieyd 7 esent ee | BaEéglllus%rated in

t 180.+ 180 0, . bet
i Ehethe het 8RifeBakniof: Agd, bhes civeLring pulleys
achiamedprFherdolyp| ellmqedplqmg greeserd eché nsthe side of
figungs Calledh SO PEL AT ﬁ ?Bgﬁglbﬂ ObQE %Iatrﬁg advan-

by placing diverting e SI .
tr adtdBIP Fhedle e | ﬁaﬁﬁl @f @aéfé’-Cké@Oﬂ‘ihéWm selagator, in

200 P €sh XS Scd Hé C@h@rayadetiﬂenmaga%sﬁﬁéﬁ@nts are disposed
PCT/.El zoocg/ qleo7 11?0?8&}' op sheave, a contact an
of %‘1 Va, ; 1 e space between t e back
~wall of the elevator car and the back wall of the
shaft. The hoisting machine and the diverting pulleys A
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 i1s 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-




is achieved, or by placing the traction sheave in sone
ot her appropriate |location. A preferable solution is
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the ERBEEAF oBP Loy dgvereing: n@wl sy o slifdave %o each

engagé]ser hereofigtpes:- ihi mﬁo@h\mlen m\eerdmngdcmﬂ 168 SmSunted
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Tho th BILEY W% % BRELELE aBoReukeon s O Chafa ey as a
‘the inyent hapnhinke 35 & eyeederoad dass, chaheecheidrd anachine
dghe hoisli Be FOR&S 30 ggags fr 3%.'1 cﬁés{gaggbl g\{ld the di-

dlvertlng pullpaéfrom rimo
r opeSSo Hpu epion] b9 Hi3i bbs iaf 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 _vator 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 same 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 di\}erting pulley from the rim of

- which the hoisting ropes go upwards from both sides of




WD 2004/ 067429 PCT/ FI 2003/ 000714 15 the diverting
pul l ey, and at | east one diverting pul- ley fromthe

wghm«tﬁfﬁ%@i ch the hoisting ropes go down- V"argﬁcffﬁﬁﬁﬁsloomu

th sides of the diverting pulley, and in
el evator the traction sheave 5 engages the por 5 tion
of the hoisting rope 3 between 1fhese diverting
pul | eys. The roping betmeen the traction sheave 5 and

di vethé nalpé&%%o Sqarhf aﬂ&mi@a@ﬁt e 'al%*%% ing pul-
ways. i nstead of uble r.opi such as e.g.

by
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car and a t he el eyator  Shaft e machi ne may
al sd %%P%ﬂ%ﬁhﬁﬂ%lW?%PeﬁPpﬁnge " B 18@556§Pnélﬁﬁ§tépgwpul“

@20 reshi Mewpalt nytomeeaydaatialy HEEﬂWlahdirht namnamw rop-
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a driher magiiowritd mdpiosy mwttwe and design that

fits into the space intended for it. For exanple, it

25 |'§1@0§§i@éer&a‘bﬂi§ﬁa a4 98ALRE 0T} Ige ﬁ!ae%ae%@w shaft is

act and/or flat. size.

a conp
t he P%‘@rﬁ%@%oﬁ‘ uﬂ%ﬁsca%%’ém‘ifﬁbo’ﬂo ineothesnwreds, the
IBhe mercﬂnﬂms Reas & sswidlenchi ghnéss cofpahedohoakhecspaedd to

nsaith <TEUE] BRAUE it SRPTy s B TRESbatHE mRshiRe s

sol lﬁl:@n enﬁhghelte:/aber mmmoch’mﬂ/abeageenslt;he elevator

pro‘@aciegaﬂ}%]té? wﬁﬂw B%E@he[ oS B f U dAe 2:!;119 %ﬁagﬁine may

pomer t e Nno- r|V|ng t he tractlon
wel [2lgo C?qie%@%e:ﬁ%lym VGt oy cdhsposingothe slim

20f \Macﬂ'ﬂrfeal’pﬁly or completely between an imaginary ex-
tension of the elevator 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 'design 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 solutiomn.
The elevator shaft i1s advantageously provided with
equipment required for the supply of power to the mo-
~tor driving the traction sheave 5 as well as egquipment

' 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




35 placed in a common instrunment panel 6 or nounted

sepa- rately fromeach other or integrated partly or
2004/ 067429 PCT/ Fl 2003/ 000714 16 w,

Wéq?d\?/eog%\gghl ne 4. A preferable solution is a gé{]fFFzE§30007l4

machi ne conprising a permanent nmagnet notor. The
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as a solution comprising a machine 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 in 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, rﬁay also be fitted

" e.g. on a common anchorage, such as e.g. a beam.
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used in the suspension of the elevator car, the lever

15 is p:.voted on the elevator car, and when even sus-

: i)ension 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 1lever 215 is pivoted on the elevator
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resul t. of variations_in, rope stress,_ an
CenfU G | e d cHIEH off A  BpEVRES oo Uy cuater-
rruchveasg’l'aboms SGrgm. Ther ebramplehe irecam r eflertitor without
20 -counterweight suspended with a 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
kregarding compensation of rope elongation are also
greater. For. the operation and safety of the elevator,
30 it is essential 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 'is preferably an elevator without machine
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' tions. By varying the diametric size of the tensioning
she'aves,. it is possible to influence the magnitude of
the rope elongation to be compensated and the ratio
between the rope forces T 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
l 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
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in the diverting pulley 312. These rope grooves may be
coated or uncoated, e.g. with friction i_ncreasing ma-—
terial, such as polyurethane or some other appropriate

~ material. From pulley 312, the ropes go further down-
25 wards to a diverting pulley 311 on the elevator car,
and having passed around this ;pulley, the ropes go
further upwards to a diverting pulley 310 fiktted in

. the upper part of the shaft. Having passed around this
diverting pulley 310, the rope goes again downwards to

30 & diverting pulley 309 mounted on the elevator car,
and having passed around this pulley the hoisting
ropes go further upwards 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




terial, such as polyurethane or sone other appropriate
material. Frompulley 312, the ropes go further down
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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




303 go further downwards to a diverting pulley 319
fitted in place in the lower part of the elevator

ssing around it and then going furth
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illustration of the structure of an el evator
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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 cases this also allows easier and faster instal‘w

30 lation of the eles vator.

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



408, 416, 417, 418, 419. The tensi oni ng sheaves (415, 413)
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r at iGVerkitg qjukley 2535, which diverting pulley has been
20 - fitted to hang on the rope portion coming downwards
from diverting pulléy 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 between 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 alsc be

" 35 implemented using other appropriate roping solutions,
| such as e.g. SW, XW or ESW suspension. From the trac-
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ed to hang on the rope portion coni ng downwa
fromdiverting pulley 514. Diverting pulleys 514 and
525 together forma rope force Zbnpensating system
524, which in the case of Fig. 5is a set of conpen-
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20 gations by means of diverting pulley 525. This 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
ratib' T1/T2> between the rope forces being 2/1. The rope
force compensating sheave system 524 can also be im-
plemented in other ways begides that described in the
example, e.g. by using more complex suspension ar-

30 rangements with the wrope 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 compensatlng device.
The passage of the ropes ‘and the suspension ratio in
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fltte int | ower part ol the el evator
sating sheaves, ne end 629 of the hoisting ropes 603
':|.s immovably fitted to the elevator shaft, from which
point the hoisting ropes go to the traction sheave 625,
, 'pass arcund 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 some 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




shaft as described in connection with Fig. 5. The sus-
pension ratio of the elevator car in the portions

w8l RsTa3e @aNd bel ow the el evator car is 6:1. T 8T/FD003/000714
el evator pre- sented in Fig. 6 differs fromt
situation illustrated in Fig. 5 in respect of the
conpensati ng device 624. Fig. 26 presents a different
ropi ng arrangenent accord- ing to the inventi on in the
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vice 624, the .roping and the number of diverting pul-
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 Ty/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 Ffix-
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 Ffunc-
tions as a rope force compensating device and is im-



10 rope forces T1 and T2 is achieved. Using this
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possible to reduce this rope tension. The elevator of
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 presenﬁs an elevator according teo the invention
in which a suspension ratio of 2:1 is used in the rop-
ing portion 803 of the hoisting ropes above and bhelow
the elevator car 801 and DW roping between the traction

) 30 sheave 805 and the c'livei*ting 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/Ty = 2/1 while the compensating distance traveled

33 by the diverting pulley 825 eguals half the magnitude
of the rope elongation. -




be i npl enmented using e.g. commonly used conventi ona
ropes having a dianeter of 8 nmin an elevator for a

| oad of 4 persons, i.e. about 700 '
‘Vég e evator the T1/T2 ratio is 1.5/1 and ??Tﬁg@%”%“”4
trac- tion sheave having a dianeter of 320 nm and
conven- tional undercut grooveB and the nmass of the
eIevator car is 700 kg. In this case, the force T1
i Ui, theplaseleya b d h ;
force requ s %Hftﬁ%gd¥ﬁéﬁge§fh?h%f§¥% %%a oF com
car laﬁrasatgngreae mmetﬁéoneaeéomzmrmgmbmm@sa con-~
on theaktevatop ofalcdpe tHerdsy cephequired fond 'ﬁééébg_:;e of
t he i ght .of .the elevator car and the Lo d Thi
exan‘%@ ISGNTd PR 36 135 | dBIFID aﬁ escrled above,
unnegkssar ichy hgHpdropieod epatds bF athyeelbfatbe |lRad. above

e i P07 o B8, BYEPEREETRe hev i Pt Bk O EBE pas-
inveﬁag@nOﬁawﬂmahnxﬂﬁimm wophs adgEdeed mmmmrﬁheumhtuatlon
|t C const ccardin

BB gEr T B (3, °p0inl AT RS Fofen gl fgaras
to t%’éorn ndéﬁerehngu @Lwihe@h A spefAsVentiag| 9uéf1ey 1924 and

ics U:Sl@dréébéd‘@ <5§pthén801ﬁ}9éﬁéé’@11§&3s§§térﬁ‘e ﬂ‘?'é&dﬂglon one
rope e anq?be ow the elevator car 80 DwW
DT Hot vioh RRES TR  Toreac Chols comus ahiy Fieied to the

di veslévegrgul sleyf80Zt QCotnensati Wefode rape traction sheave
el ongad i ogg de C?f?&f‘gt lape IISrpO.{eCIr?en@ r ghen.%génpensaglon of

usi ng a rope ongation conpen 'ng device
pr eser egl omgat ton 50f witheh hodstdogs repespe of aticentdrio pul-

f T 2 2 t at,kn |
?rarg%gdgg% éizFﬁgbgiJgff%%gn%3§ é§ g§g gﬁﬁargnﬁar°9es 203

t he #aghPtbe®26F (he Rt icigat Pbntheohodsting7appes is
tPﬁT /ﬁﬁ@é}%’ddﬂ&szlﬂn 2%.chi Qnarﬂﬁieﬁ:f eﬂ@ﬁtsmatege@ﬁmab obulley
e ention 10r atl n e. el on |on
and S ST PYRE R, of; SRPTVALHS GRIPRER PortdanGe cor-
Fi g régpartinadsadrlof of hehdvaiope r@lmmmﬂsxqrs, asnish compen-
&fpgsc{:ﬁgeQ' g@:ov%l. r%av@l%' tﬂ? %ﬂ%pe&wt%ﬁr rﬁi@strated
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, in Fig. 9, the compensation of the rope elongations and

. 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 elongat—ioh. The compensating system of Fig. 9 can
be implemented by using any of the diverting pulleys
208,919,921 in the lower part of the elevator shaft by

30 fixing one end of the hoisting ropes to the diverting
pulley in 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 1:4, divert-
.35 ing pulleys of a large diameter and hoisting ropes of a
laxge thickness can be used. Below the elevator car it




and below the elevator car is 6:1. In Fig. 9, the pas-
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the portion above the elevator car, al- o
rope portion above the elevator car to the 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 oﬁly 200 mm.

A preferred embodiment of the elevator of the invention

is an elevator without machine room and with machine
above, 1n 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
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rope grooves and itgs angle of contact to the 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 T,/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




wei ght with a suspension ratio of 9:1 so that both the
ropi ng suspension rati o above the elevator car and the

whHef4Rgrssspension ratio bel ow the el evator caped -
5 and that the roping of the elevator runs in ?T@DQMJWMM

space between one of the walls of the el evator car
and the wall of the elevator SRaft. The solution for
conmpen- sating the rope elongations of the el evator
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rial at least in the area of their grooves, may be im-
plemented using a coating material consisting of e.g.
rubber, polyurethane or some other material suited to

the purpose.

25 Tt 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 is 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.
Pagsing 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-
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20 It is also obvious to the skilled person that, instead

of using ropes with a filler, the invention may be im-

plemented using ropes without filler, which are either

lubricated oxr 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

| using different roping arrangements betwesen 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 holisting 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



the car on the ropes is to be made symmetrical rela WO
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| ay-out as well. It is further obvious to the person

skilled in the art that the equipnent required for

the supply of power to 5 the tor and the equi pnent

needed for elevator con trol can be placed el sewhere
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ropes may. be twisted in many different ways. It is
al so obvious to the person skilled in the art that
the el evator of the invention can be inplenented
using different roping arrangenents between the trac-
tion sheave and the diverting pulley/ diverting
pulleys 30 to increase the contact .angle a than those
~ described as exanples. For exanple, it is possible to
~dispose the diverting pulley/diverting pulleys, the
traction sheave and the h0|st|ng ropes i n other ways
t han |n t he roping




arrangenments described in the exanples. It is also ob
35 vious to the skilled person that, in the el evator
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the elevator may al so be provided with a

count erwei ght, in which el evat of t he count erwei ght has
e.g. a weight below that of the car and i s suspended
with a separate roping. 5 Due to the bearing
rescshamse of the rope pulleys used as diverting

pul leys and to the friction between the ropes and the

rop aves and .possi.b Nng, |
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CLAIMS 1. El evator, g{a .evator_ car _is upwards
SUSPERIER TSy PIREHEIB oot Db 1Y LAY CORTSI TS U7

si nghe ﬁ@mmdsseimjmltlpar@léﬁtcrmpw sand thevaope por-—
having a trac 5 tion_she h

car By e AT u?‘ﬁar%oi S%L:SIH\A@?% &s, gy;g:tag!'lr :aa\zljgé il
10 hatfitrbe elopeattmnsits (Bpe h 353 @fe@iﬁ%r hehari fgsecond

op&s %0' SPYRT 4%, ) anqrAMNVEE dgnidf Ofﬁéé‘et@h%\i@horof the
car, and e rope por- tions goi g ggvvard the

el e¥aP6r Rféitftlef?lés uBQ&RIa QYT ‘1*?‘501' cax,
V\'hl @Lﬁd Szlﬁhteatil% bﬂéﬂa@o&ee?n@:rﬂs@m 4 e@smpméaﬂing system
is the rope_tension of _t r ti.ons
e JET G| el Tty (FulT RSEREh' L BREEY rope
1ﬁel evaner coommd sise asecupdnsené ngesgierneubstarsapildy con-
t he . ito (T1/T2) between the first rope 15 tension

and tHeé Second rope tension subst anti ally con- stant.

2. Elevator according' _to claiml, a{act rize
2. Elevator according to cla:Lm arac er:.zed in

that the elevator is .an elevator without counter-

weight.

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

ropes ig 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



that the elevator is an el evator w thout counter-
wei ght. 20 3. Elevator according to claim1l1 or 2,

wehajiagieéi zed in that the conpensating syst el‘ﬂf"f/ﬁu@osmomu
| ever, a set of tensioning sheaves or a set o

conpensati ng sheaves. 4. El evat according to any one

of the preceding clains, char erized in that the
conpensati ng system 25 conprises one and/ or nore
dLvedﬁ.i\rﬁgt_;imalgl @;lﬂl_eﬁz i ﬁﬁﬁirtm‘om'_ g@ﬂ:‘ rIgrULﬂ)pfljfﬂth@ﬁ 2R rop-
t he c C , characterd.zed in.that the

cont ?’%grog)gj %%rrﬁeagt%lggrngoé%ﬁgtp\% DEh&Pr88ti on sheave

and the hoisting ropes is at |east 1800. 30 6.

El evdtorEberetdr npeerndinondcof atfie meced nghe preceding
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t he traci}léon sheave and a rope pulley
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is ESWroping or -DWroping or XWrop- ing or some
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the preceding clains, characterized in that the

hoi sting ropes have dianeters smaller. than 8 mm

referably between 3 - 5 nm 10 9. Elevator according
b afy G he gscsesdingy tel aams, <oitar aft etheedrereding

thatclaembpi shifgotRehizae i1 Bt | enbanbyskight alhine is
to,th vator according to any

rel atio€. i lﬁadh 10. Elf

one BFT thE“pPetBdihght cidi FEIaEhaR aEP eF 9 eH02R- t hat

the traction sheave is 15 coated w th pol yurethane, _
r ubbk® - orElsorescant heccbridingt i tomalanyat etié alofapphaprp®ée=ding
for &hespurp atQr according y..one. of .
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Br act?dfedhwatd irelyrirpthangwet aibber eber dnne cather fric-

ironzidal edsterfal Mppropriate for the purpose.

11. Elevator according 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/4 ratio of the di-
verting pulleys below the elevator car is below 40.

35 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-




20 area of. the rope grooves, and the rope grooves are
preferably undercut. 12. El evator according to any one
w(%}(gﬁ}a%@; eceding clains, characterized in-thgtrtR603m000714
ratio of the di- verting pulleys bel ow the

el evator car is below 40. 25 13 Met hod for form ng an
el evator, characterized in § the elevator car is
connected to the elevator roping used to hoist the
el eviaign Céhe gk I 0progs GiSinf | iy abwarsl nghé Copeward
or a plurall of parallel ropes and conprising rope
port IH% upwards and 30 downwards fromthe
el evat or car and that the elevator roping is
prowHUedJmétmfaaconmpasaathggsygseﬁmfbhatnmﬁinaadnﬁgaacon-
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bet ween rope forces acting in upward and 5 downward
directions on the elevator car in an elevator w thout

count er wei ght .




