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TENSI ONI NG DEVI CE The present invention relates to an
fined in the preanble of claim1 and

el evat or as de-
defined in the preanble of claim15. 5
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to achi eve efficient and econonmical utilization of

bui | di ng space. In recent yedrs, this devel opment work
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ave In practice limted the sphere of application
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the tensionjn ol sting rope is iInmplenented
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has not been technically or economically reasonable to
make elevators without a counterweight. One solution
of this type is disclosed in specification WO9806655.
A recent elevator solution without counterweight pre-
sents a wviable solution. In prior-art elevator solu-
tions without counterweight, the tensioning of the
hoisting rope is implemented using a weight or spring,
and this is not an attractive approach to implementing
the tensioning of the hoisting rope. Another problem
with elevator solutions without counterweight, when
iong ropes are used e.g. due to a large hoisting
height or a large rope length required by high suspen-
sion ratios, is the compensation of the elongation of
the ropes and the fact that, due to rope elongation,

the friction between the traction sheave and the
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|c el evator, especially a hydraulic
mnth lifting force applied frombe- |ow, the shaft
efficiency, in other words tHe ratio of 5 the
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would obviate the drawbacks of a hydraulic elevator
while necessarily involving the use of a smaller ele-
vator car is not an attractive solution to the owner
of the elevator. Also, the small machine spaces of hy-
draulic elevators, which may be located at a large
distance from the elevator shaft, make it difficult to

change the elevator type.

There are a very large number of traction sheave ele-
vators installed and in use. Such traction sheave ele-
vators were built in their time in accordance with the
users’ needs as conceived at the time and the intended
uses of the buildings in question. Aftefwards, both
users’ mneeds and the uses of the buildings have

changed in many cases, and an old traction sheave ele-
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rw se. For exanple, older and rela- tively's
el evators are not necessarily suited for the
transportation of prams or wittel chairs. On the 5 ot her
hand, in ol der buildings which have been con- verted
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S‘bcﬁﬂfb%ﬁ#@&g: tdeteddy CAM O bNEha! lc‘?c%ss S2ethdddy area

nar eIevator shaft 1 f necessary. objec- tive is
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ao@bmﬂﬂmwnqm%@pﬁﬂagtcaxm the traction sheave. Yet
anot her objective is to achieve an elevator solu 25

ti rwel, hout conp n1S|n t he

prqg%evx%ggs of hgth:ﬁ eva\gort:\{\%f ur't ﬁée %‘T" Vgol &qy-eve
elAitm kea gt t peeadferttes efpdéowint m&a@aﬂuyqﬁul@msthbtone
| $158401,Objrecid g oéuﬁ hend ny&o&hemohoter e@bﬁﬁe ”%51%0% eva-

for rep] Cl ng mpaerni zing. a raul 1 c el evator
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tive is to achieve an elevator in which the hoisting
rope has a good grip/contact on the traction sheave.
Yet another objective is to achieve an elevator solu-
tion without counterweight without compromising the
properties of the elevator. A further objective is to
eliminate the adverse effects of rope elongations. It
is an objective of the invention to create a method
for replacing or modernizing a hydraulic elevator
with/into a rope-driven elevator without reducing or
at least without substantially reducing the size of
the elevator car. It is an objective of the invention
to enable a rope-driven elevator to be modernized into
an elevator with a c¢learly larger car or to be re-

placed with an elevator with a larger car than before.
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vator of the invention is characteri
5 is disclosed in the characterization part of claim
1. The nmethod of the invention is characterized by
what is disclosed in the characterization part of
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uIIe s neede fo the hoistin tiqQn and .ac-
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of view of separate inventive concepts. For example,
the egquipment comprising the main components of the
elevator to be installed in place of the earlier ele-
vator, or the eqgquipment designed for modernization of
the hoisting system of the earlier elevator, the
equipment comprising the machinery, ropes and divert-
ing pulleys needed for the hoisting function and ac-
cessories for the installation of these, and possibly
also the elevator car and guide rails, is an inventive
whole together with an instruction to replace or alter
the elevator at least in respect of the hoisting func-
tion so as to make it consistent with the present ap-

plication.

By applving the invention, one or more of the follow-

ing advantages, among others, can be achieved:



- Due to a small traction sheave, an el evator and/or
el evator machine of a fairly conpact size are/is

WO Z%rh‘l?(\égd - A gOOd traction sheave grl P, whi qb'll/PSIZO(B/O()0817
ng,

10

15

20

25

30

35

AteV8d in 5 particul ar by using Double Wap ro
and i ght- weight conponents allow the weight of the
el evator car to be considerébly reduced. - A conpact
machi ne size and thin, substantially round ropes

per mifet fe e emaidr meebtnent @Heervwel aan 1016iMeby and/or
freel¥%§lgced in.the shaft. us,. the el ev

T t ]
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fai raghiededvariety of mays in the case of both
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chi ne elom1 evat ne can be
advaptugeoushy bbfad@@%t Peehlehdire@m zewingshapd light-

val lyeight! cOimpdhdntastaPadd ehet RRIWRION ¢ OEhEh%levator
elevator car can be carried hy the el evator gU|

rai | 2% - tsapla?yFﬂaS%ﬁ@rﬁm@nF?éﬁcsﬁ ows - ef fective

uL4|A2a&®ﬁﬁac€O méchﬂﬁecrQ$§eseahdonah1ﬁreasﬁbstﬁﬁtlally
shaft. raullc eIevator can

o aratarRes Bery s Gl e ARk 2o be reia-
t he savelghéfeelw pﬂaa:eldope} drha/es;h@ﬂevaflmmsw theueleva-

reduﬁbfgsBEﬁtléhz%f"fthté“%rﬁ}e%“tﬂtcﬁ{ & chr W:L{Qxhggiﬁed in

tracti on sheave el evator can be rep ace
node? nfZéd lvntvotde  YaF §eEY elody atafs lnTﬁb~9| igfe ehi Roth

r opesl @yeL 8asywh ehhandihg neaaldHddd gan& 08Bb Gt 8Bk Ywith ma-
installation. - E.g. in elevators for a nom na

Ioadg%% BwWP3bBB kg, 30 the thin and strong steel wire
r epethef dlleratorenmathbinehasn abdi aarbtssrt agfedislor gérced

of OBbiudef oMb cakthgUoR Lhbppes23nd thicker ropes

di aneters of about 6 mm

or- 8AHn or-'a|aﬁ'4 yleaﬁt | g aﬁd tﬁl@sﬁﬂ%@{@@vatqﬁ sthecetavagor
to thgri A¥ENbEORareaBAbByachkberelyvatoki HheHeCoatigd or

uncogt ef topes can be used. WQ 20041081090 .\ i11zation
of the cross-sectional area of the shaft. Thus,
e.g. a hydraulic elevator can be modernized into a
rope-driven elevator or replaced in the same shaft
with a rope-driven elevator without reducing the
size of the elevator car, or an old traction sheave
elevator can be replaced with or modernized into a
larger elevator.

— The light, thin ropes are easy to handle, allowing
considerably faster installation.

— E.g. in elevators for a nominal load below 1000 kg,
the thin and strong steel wire ropes of the inven-
tion have a diameter of the order of only 3-5 mm,
although thinner and thicker ropes may alsoc be
used.

— With rope diameters of about 6 mm or 8 mm, fairly
large and fast elevators according to the invention
can be achieved.

— Either coated or uncoated ropes can be used.



7 - The use of a small traction sheave nmakes it possi-
ble to use a snaller elevator drive notor, which
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manufacturing costs. 5 - The invention can
applied in gearless and geared el evator notor
solutions. - Although the i nvention is primarily
intended for use in elevators w thout machi ne room
i t- caheals®e &f apphbed ivrRitaval Alsead hnaBehi e possi-

et t BFEcoie LEEt DeriBan e FoTRt g SPo8s THHEST he which
tractnieens sheaveradectathneveih by dmicreeasimgorhe acgquisi-
o p PR o e e e car can be

r edudBg. invERE iopacaTs RE pRpbiedht 12l gehrises ehedaveared

of tBeevhR¥enhbeRr solinghieased considerably as the

space e%u'red by the counterweight is, at |east
pé‘rtf’*&#‘? gbl i PRERat ey erygon adsy pesmrEiby didendad efor
and asel lier €lewaiafs Byshedt fBeh@yeSavddnrgs andcah also
cost . savi ngs anghacm

t he R e ved. - The

ol acEoerPPAt S e e AP RECHR PRERCRAFRYES, pen

ret athvdihe fiwedytitwsen Ittt sgate aeduiar doebyer 26on-
the coupt fygig and RUNL £ %tpe%wglgdfaaﬂé ﬁ?gcttion
roplng can be used for other purpoSes - By nounting a

| easEREREScPEFaPGT RISt ity RRFFARELNT tHeS t faRERGR angle

sheapetaadnathepe sheave functioning as a diverting

o B! Nl BREPLBLS U e b3 0T el 3%l o
savi s €ari gshabkatredncedne and costs wll be

achi eXgdspaddh L0es.a) egatc%tﬁghutdfontﬁé EeJeentd PNene
it is poSsible to dispose all ropes in the shaft on

one 1BYSREYEN 0L halErepsesr eansiderakkanpi®e, the t Apace
caser8fui HeBSBEK thePe cseltér@nght! hes rapese£80 Perafally
rangggiégnéggdpehind the el evator car in the space

— As a result of the lighter and smaller elevator
system, energy savings and at the same time cost
savings are 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 and
roping can be used for other purposes

— By mounting at least the elevator hoisting machine,
the traction sheave and a rope sheave functioning
as a diverting pulley in a complete unit, which is
fitted as a part of the elevator of the invention,
considerable savings in installation time and costs
will be achieved.

— In the elevator solution of the invention, it is
possible to dispose all ropes in the shaft on one
side of the elevator car; for example, in the case
of rucksack type solutions, the ropes can be ar-

ranged to run behind the elevater car in the space
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el evator car and the back wall of the elevator shaft.
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type el evator solutions as well. 5 - Since t

el evator solution of the invepgtion does not

necessarily conprise a counterweight, it is possible

to i npl enent el evator solutions in which the el evator
car batwésor sthea séesrétbrwaldrs, and &he dddlengataser the
even hRallst Re-uwal I's of the elevator 10 car. In this
case, the car guide rails of the ele- vator are

dispdsed HRVeReledr ieakedf ithes@$ey&Cor impaement Thecenic-

el evaipe SQlwhitenr foltdia ddwery inican be im
pIenEnted with several differept machine sol utions.

15 - SHRESsUSHRNSI 6 26P Tt hEP tar 1 Obe i énvRpEdon does
usingotalﬂesés?ayisyit?bhpriéépeﬂSi&wumﬁéfﬁ?ight, it is
Conp .hQn rope.-el ongations nmeans ,of a com .
pens ??%ébgfsﬁgﬁ,gcggﬁ.e g t%f?ﬂgg¥ﬁv iqﬁ%9%§zfll which
cheaphgnelsiveglor stauchase doorisnplreneeer@D walls, in an
Conpgnsabien Qfsd Apee! PAIALHONS, DY IPANS B 18l @8l A tor
is a cheap and |ight structure. - Using the rope

el on§&Fi- oFcoripehsa®FBn §HruGashIWide tFrilavent the ele-

it | gapogsidde d0spebbaverd €88SRRtherkatd® BBEWRERvator
the forces T1l/ T2 acting on the trac- 25 tion sheave. -

The ratio between the forces T1/T2 acting on the

t racThen sty ssohdependert dhet hevieaddor @Eyn ubengm-
the 590feRkAA0Z LAN SEOMMRNS ALV SRl nd M1 utsons.

i nvenfion, unnecessary stfes$ on the nachine an :

r opeShaF @ eAFGidedot - the it cathebeopardlensgatcicbrmsing

conpensektNEngokutiic@nl e Qusthe diRventitan,. the relation
between the forces _ T1/ T2 can be Qgtlnlzed to achi eve

a deSPFREVFAFIET CITHERD| HIRIRELINT nRY | REeREi oF forcom-
conpepasatichggr opest&b elangatimn ave 9ed € isRlations is a

1B Baboahls BOREHRL B AR A SRl T

— Compensation of rope elongations by means of a lever
is a cheap and light structure.

— Using the rope elongation compensation solutions of
the invention, it is possible to achieve a constant
ratio between the forces T;/T; acting on the trac-
tion sheave.

— The ratio between the forces T,/T, acting on the
traction sheave is independent of the load.

— By using the rope elongation compensating system of
the invention, unnecessary stress on the machine and
ropes can ke avoided.

— By using the rope elongation compensating solutions
of the invention, the relation between the forces
T4/Ty; can be optimized to achieve a desired value.

— The solutions of the invention for compensating rope
elongation are safe solutions which make it possible

to guarantee the required friction / contact between



WO 2004/ 041699 PCT/ F12003/ 000817 9 the traction sheave
and the hoisting rope in all situations. -
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€ invention make it unnecessary to stre
hoi sting ropes in order to ensure friction be tween
the traction sheave and the H%isting rope by | oads
| arger than necessary, and consequently the useful

lifetht theaboishi MhdORESahE UM eAsedeand ARl rin a11
damage suicegtlblllty i s reduced. 10 - Wheh rope
el ongath Sconpensat ed using the ar- rangement of

t he Envemdidn dror thmpfaﬁatemgngapecneb@mygﬂgytgmgigolu“
conp av dlff hent dlaneters it
Efaak! 0¢ ‘Icf.l?l% %ﬁr %%cn @6}%: efipergtress

be p033| | € 'using
veryth ar@@Mﬂﬁﬁﬁgﬂxwmeﬁlonsorwei‘ﬁSDpendung dmltheon be-

di angf;ees ohd h@ré’é‘%i&XSsﬂégge andY Ei’?é plgofs’é?ﬂ& rope by

elongatlon conpensati ng solution ac-
i nvehPRER i FRNFREN thRe c%%%%@fmganaﬁopg@sa@aqu@@éay. ghe

a di hiterant |1alfegecaf the heiReSSiy ﬂz:l;%é 0i §OHpeREaLRS and
even % %e e el on C|aIIy in the

case gR™ glsﬁuﬁ eﬁéﬁ§ﬁ9§%YTﬁé peAHERt -area of
appl Weati oroxef ehenpruénhi drs | sompkpyateds widsignede ar-

for }Qﬁ LEBAEPOLE at%}ﬂé" (H'lv%?lgglogheﬁglg/ OJOI{L eeﬂgg]tlmf rope

typi cal "area of a I cation o I nventi on
el evatorgafhese *»gqa*ééd qoampasiag iggoushesves0 of s ddf ferent

b6|0@&@Mét€E¥ mﬁ%J%Eiﬁ'gge&@s%Q%l%X%mﬁﬁb tBils solution
eIeVﬁ% £ haV|n a travelin eed of 0.6 mMs Is, easy
I

to | hpl SRBREREES: FRG (4 ihel 3TRNTPBR, S ARgBLRORS ) de-
passeeg@inandnf theghi amkbewatoos, thanpuldfiet/Beused.

ﬁ%ﬁﬁ%%3?§§%$ caghrEd, LAt EECLINERS R 0l SL ] ac-
peopferd 3&%@ GPstﬁh%tlyvﬁnté@dylnn wilielat the ﬁ@mp@nsatlng

peoﬂh@péﬁ@@us ﬁ%@dkgb aNHE¥EH£EhE£éﬂrEééPVGPE'QQ possi-
E#fn el evat or, % draulic elevator or

{1 act T OrE HESRCEREl t BVERi $3¥gS 38PBeChBBERPHI 28 o SPE-

replacetly the ekésthag ef enbdylrhbssWha0R44 GREE99

PCT/ F12003/ 000817
The primary area of application of the invention is
elevators designed for the transportation of people
and/or freight. A typical area of application of the
invention is in elevators whose speed range is about
1.0 m/s or below but may also be higher. For example,
an elevator having a traveling speed of 0.6 m/s is
easy to implement according to the invention.

In both passenger and freight elevators, many of the
advantages achieved through the invention are pro-
nouncedly brought out even in elevators for only 2-4
people, and distinctly already in elevators for 6-8
people (500 - 630 kg).

According to the invention, when an elevator, e.g. a
hydraulic elevator or traction sheave elevator, is to.

be modernized or replaced, the existing elevator is



10 renoved partly or conpletely and a new el evator is
fornmed, wherein the elevator car is suspended on a set
of continuous hoi sting ropes conprising rope portions

WO 29fgioat9fpwar ds from the el evator car and dowRGEIZ008108f#7

10

15

20

25

30

35

5 the elevator car. The new elevator to be set up is a
traction sheave el evator, whi€h is preferably inple-
nment ed corrpl etely w thout count er wei ght. The ol d

haqi t| fr m_service .

p%le era sogfpeér)r%ve % te%. Iy, \Nhl cﬁle%aﬁgeY%t?r S
1(IOfrmedexavhﬂneenm the ehgﬁab@racnydnaulsu@peheiedt@m a set
the lexgiﬂgubﬁsclﬁlo'lﬁqg tgﬁ%ﬁ@édré&hﬂaflg?ﬁé“ RBp&r %ortlons

renoved fromthe el evator_or that € case
t ﬁ&éﬂgoﬁlp‘%%@%efé@lévﬁ]{l%r el?ﬁétﬁ}dcﬁé‘l ﬂﬁdnglqv\@ﬁ@é-’ds from

haitst | dleF@to£hibae . antheC U es Ve ghbrare noyed. u'prhes a
sane el.evat o%‘ 15 car1 or .an enlﬁl 8ﬁd or new el ev i 1

céﬁra%lﬁi’spﬁ 88USorf L &N 'set*d h&%tPﬁ‘é LrppRLY imple-
vvlmen:ita:hn bernphetalyedwnmlohle th:aom’uu:leh@eis@hmg The old

ved _gr. .
[ ns?Latl '}ﬁ on oper acﬁagﬁse aﬁ'wdaﬁﬁsul %cﬁtﬁqﬁe\r/% SIS & 2
fmmﬂ@eqaéwﬂcmrahseorﬁ@w@ﬁduwamwru cwn@clel @@atlér that,

Capheeanbly sanvald edasdtgrad ghevat g evicbRoUtt he
having tao reduce the size of .the evat or, car. \Wen a

s OVEHRAYE G oFBUIRGEF a T %Y@%%}C. IaGiRe r greprgmgyed
orfrrmdetrm zellevheri meenthan, nikeshd @ossi bfea tﬂa:atsﬂon

omewhat- | ar elgvat qr, gar, aus L nst
Vi P’aeul?lce\é?/% nde%ﬁpl agedcha lstqiw i E%po’? t elgf%?n% ma-
va:thomecaarnd ordyniespareht orreheenoveti. nfhrogess slevator

negded, \éﬂ?neﬁléf@é‘&' 9P sBgaxecgheval obd g %u%eﬁ@é%d on

erni zed or replaced, the invention_already allo
Clledh®Y F&tge?t ePOFELSRIC HORYS heWhIEH, CE?é'baH%e %a@ded
Sh\ﬂi’la_eOftHé’l&)B@alﬁéléi\tﬂﬁ@ Fefutied ferbthegteenbeed or as

ht d t i ght d h | at [l

oF HRRAIREE naPntes Tndtped Bt o K ubraebT o
mnd:a:t i hgfaebar feomellsslatvor ogar a ﬁmeémncéiqmpll'mdmllc
%\é%‘a%roxf Q!ar? 1PET SQ851$aBHE f@@!ﬂagﬁ?owat bo de'e%\é%ator

tor persons, or an e evat or SOﬂS can

bé’fltlhé’@ltaélfﬂqu He@ant efesat bref %%2@00§e?5§l@n§1eméor car.
| pirRRr d igi-d51 BESOorappli Bpdleul 0 U3evhBoconBeEh GR re-

WIptlacec'[ or modernized, the invention makes 1t possible
to use a somewhat larger elevator car because, instead
of a hydraulic cylinder plasced at the side of the ele-
vator car, only a space for the hoisting ropes 1is
needed. When a traction sheave elevator is to be mod-
ermized or replaced, the invention already allows a
clearly largexr elevator car to be used, because the
share of the ghaft width reguired for the counter-
weight and counterweight guide rails, either laterally
or towards the back wall, becomes available for accom-
modating a larger elevator car. Thus, for example, an
elevator for & persons can bhe replaced with an eleva-
tor for B persons, or an elevator for 8 persons can be
replaced with an elevator for 10 persons. The inven-

tion is also applicable for wuse in connection with
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al though the nost suitable range of application is

i rs conventionally used in resi- denti
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bui | di ngs, i.e. elevators desi gned
nom nal | oad of about 1000 kg | ess. The ele 5 vator
noderni zation or "full repla énent according to the
invention is acconplished by replacing or nodern-

| Ziaigean elevaters| natahbadni nmn iavai et shaét rahge of

e al ent artiall en space located at
CRPRSREod B FAetgioEr dvRRGe ot of Risi-
1@anﬁq&ktanﬂ pE&de&emm;ﬂdlqgﬂquue_nemevatéﬁkid@51gned
prd E'Q?rﬁ$% HE?”%oQEd%%”b%6“ tfﬁb&KﬁSt&ng gnCt?Re ele-
an secondaarily 1 ncreasing e car Ze.

f giatam derdeat 3 ol omyorohsisl vepdacevenbtdt hcobrdheg to
ahene-; AROL L PHRd 1 EeaTeRTHAN SR 13} hek {é@ﬁﬁ% oWeR

eleva 15 tor is to be repl ace genera car. an
ﬁélrﬁb|§Plﬁﬂf¥ﬁﬁ6¥¥ohn% %11§§Iéébdankéﬁﬁvat01' shaft or
mMederiRtaZadi on &fg. amnebe\p@twlaﬂm@t P méylocated at

C%rf%aete LBt T gy VR A A B YRR o

fatﬁsmt 20f| rplidwn@nh/atm @feﬂelmh nwewdezamzmtorml pri-
elevator faisti BSdE?B?S guc hés dly fl&%% %Tnee'and
Wwre opes, are app |caﬂif1 n the e eva

pSesomdarily usacrepesnanddiof cart i$i%s al That émfeﬂ%e for

am%déﬁﬁi%dﬂloﬂMﬂé¥1é&ﬁ%i@@do@e@ﬁéngrpﬁéthl§f”€ﬂ§ ﬁEove—
artificial,fi 25 ber, such so-call e aram

r GFEELOnG FRARRAS P cROTT yOB]%%ﬂ pFoPBRed ' Fol G5e |ﬁ""a
eltexrat ass. tdppba ca:eﬂilae:ashl utgle«mmraan.yo thel uwer and the

SFBLATRAGE  te 1BSR 80 RLAL VR BERISEL LR o
appl icheraten shsteme csto va@ﬁlYofccﬁrrEéatrWempbﬁtp@n@nt of

eh-awatrg hol Sk g rOPSsem tAEST 8 Rally Eag&rﬁﬁeqam} al-
strong Wi res, Fron1round Wi res, the rope can

t i T Sy SRR WG RGQQ%¥%ﬁ di fferent or
equal thickness. In ropes well applicable in the
i mnenthen, enbeambre dhi cltnessinweetiaadh | awrthad nelenator

SRoILRIME. OPes, OPR L2 %%er é’:‘?éra(?ﬂ& A" SR wire

wres ar e |n I'ch ver age
ropes, are applicable. In the elevator it is possible

to use ropes made of artificial materials and ropes in
which the load-bearing part is made of artificial f£i-
ber, such as e.g. so-called “aramid ropes”, which have
recently been proposed for use in elevators. Applica-
ble solutions also include steel-reinforced flat
ropes, especially because they allow a small deflec-
tion radius. Particularly well applicable in the ele-
vator of the invention are elevator hoisting ropes
twisted e.g. from round and strong wires. From round
wires, the rcope can be twisted in many ways using
wires of different or equal thickness. In ropes well
applicable in the invention, the wire thickness is be-
low 0.4 mm on an average. Well applicable ropes made

from strong wires are those in which the average wire
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0.3 mMmor even below 0.2 mm For instance, thin-wred

1q. ong 4 mmropes can be tw sted relati
wo 2@{@%}3%{9“5 ﬁ’(?llllylzoosfoor;817
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cally fromwres such that the mean W
thi ckness in the finished roEe isinthe 5 range of
0.15 ... 0.25 mm while the thinnest wires may have a
t hi ckness as small as only about 0.1 mm Thin rope

WirE s KaELask! bdiowrades Vefy r@{a@n ailhe oM mm. For

ventlon ro w res having.a stren reater than
L Bo i N e taa £ L ACRY) (L omE | Shgesofcan e

r ape siedd relstierdyh ecsar&imo:aZ]ZQ,E) [i-omn 2vides such that
Princi S e, re aving._a

sttrhcraén “{P‘%w W%”‘E)ét%hg %')é b%ot#' %pegvgf?p%me tdbe
elr@meorc@fothé im@e@ﬁu oM, iwhinke chheheheneeatomr@&r may

| $808 pended Ry cBRANS: oémm sg?n Iﬂq;pea%?&%SbSil Beh. 15I‘h1n
of a single rope or a_nunber o rall ropes, said

el SRR HIFRY i RglacBradli &F gﬁé%ﬁlevw cﬁtﬁ@vas fRe téise-in-
Vate@it i, byoprangiekst h&amgﬂ laNgsE@RAGEhNAgréPPEr than

OB ADS Bl LoRgholsLi g, ToBEs 9! g yauaLls and o ggore
2®mrmg ﬁm\ﬁlngi’shf i om0 -Sl7T@Gatldfmear T epuideiphef | nst is
ga%%él (%é %’B]b‘éhw'ﬁe%r??&@f r% hang ¥é§ﬁ9ﬂd %OF&% to

I on ( s the rope tension o
Al TEEWWRa SIS FeFSt-he el evat or car . In ad-

d|t| on the el evator conprises a conpensating system
25Heor ckeeat og blfe e | Qn*(réfxl(:T&l bateg dhecher flevator

ro tenS| on a a2 e secon e.tensi on

SRS it TR POt Y REO o EBe b AR Brngse consisting
i miers i eanfde fropd ngr an eleber taf ,pahelbkeébvabtoescarsaid
| Srcomest oy he ehevel g 30.Lopi BRI o1e

the el evator car, said roping consisting si ng
ré@é%? aap| Unal Mepnst Par &hﬁelhoiﬂéﬂfﬂe@gaﬁr@li@ﬁrprh%ﬁngfope
HUdd S @9 NHo UPVer&lSr3pds Q@%ﬁ@aﬁﬁ%aEGdeﬂafdown—
%r car, _.and that the el evatar @ %
DFBVCHRo W HE1AE CONDERESR | TigF SySPanERSr ES8% BRFHE IO
r dtnigo @fdarads Hetoneerhd¢ heleopeobkorces aeck Wder a first
Zq_‘%geoﬂglggigg/(JE})ZO%{Q}Q()%é?greater than a second rope
tension (T}, which is the rope tension of the rope
portions going downwards from the elevator car. In ad-
dition, the elevator comprises a compensating system
for keeping the ratio (T,/T;) between the first rope
tension and the second rope tension substantially con-

stant.

In the method of the invention for forming an eleva-
tor, 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
downwards from the elevator car, and that the elevator
roping is provided with a compensating system for
keeping the ratio (T,/T:) between the rope forces act-



a rope
‘”Ozﬁ?WﬂRﬁg 5 tween the tracti on sheave and the Fitdf

10

15

20

30

35

13 ing in upward and downward directions substantially
constant. By increasing the contact angle by neans of
sheave functioning as a diverting pU||%§#Pthe

H&OOS] 7

ropes can be increased. In this way, the car can be
made lighter and its size chh be reduced, thus
i ncreasi ng the space saving potential of the

eligNat on. AL QRd a%danabxﬁnﬁrdovdﬁrré@@i%&et %%%_tgﬁ%&any

tracti on sheave and the hoisting 10 rope 1 s achieve
by @i tfitone or nore diverting pul- leys. The need to
conpensate the rope elongation arises fromthe

f Bt inareggihfer®y ScohbagBsWytdaby andin® of a rope
sufficien for.%ﬂg{ation and safety of_the e%g- vat.orb
eXTETY Dt Wen T hFEtT ng Yehe BRdPEhESY r abRe59FBn Pe-
shemern net heaothen Fdve tand eheertdiadtimy reepes can
sSpect. vat I at | S t h r

L Hns B R Do ORELE Y e PELE L B lBe! BBt
wisEo uitt T ot rern ghe serduted betkept isarereinat ke space

UisGhtinglhb &t &3P 10t oREGERS AL dYa D6 ACRI QUM LS Ngnie of
20 spring or a sinple lever. In the follown the, .

VG 11 WRATESTAS | HAFEHPR dReATe LyREnEbE HOsFting
f ewpexai®p| eshobvelis berhadirentse wirt hnowf edehsetingt pel-
at.t ached .dr.aw_ngs, erein Fig..l is.a diagram .

s Een e R Hon Sultesydatss' BB, arBPew FAgReation
cowisesweigin bbeofdingirs relpuinewemtison # gengure that
Presents disorannl Anothel, e ast i ong Shepve, keyakoL]e-
wi t hout counterwei ght according to the i1nvention, 30

FVGEoF ppeseht sPEtUrehr dcofnal S HiRd LPREt iFdH skeavérac-

el-g\vad @hashidoWn CoHtEIivet HEn@CCOF di 80eb8enth@]l in re-
i nventi on Fig. é Eresent a dia an1§f a fourth
shaaVe*g g

t PREon°t e CRESA RPN S cBBAREY Wi the rope
apogrtd-or3Palmy tuhe heslevatent icar A0 20041644689 solution

PQI%E%%Qoskgggﬁﬂgﬁweight should be Lkept sufficliently
tight. This can not necessarily be achieved using a

spring or a simple lever.

In the following, the invention will be described in
detail by the aid of a few examples of its embodiments

with reference to the attached drawings, wherein

Pig. 1 is a diagram representing a traction sheave
elevator without counterweight according to
the invention

Fig. 2 presents diagram of ancother traction sheave
elevator without countexrweight according to
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
sheave elevator without c¢ounterweight accord-

ing to the invention,
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14 Fig. 55 10 Fig. 8 Fig. 9 15 presents a di agram of
anot her traction sheave elevator w thout
count erwei ght according to the invention, &fent

/F‘RBWO%OSI'T

count erwei ght according to the invention, presents a
di agram of another traction sifeave el evator wi thout
counterwei ght according to the invention, presents a

di ﬁ9§an5 of ﬁ?@é@ﬁﬁst aaatla@“rédﬂ%ﬁe/ean@&?é&at@fa&imugheave

count erwei ght accordi ng the invention, presents a

di agr am of ﬁﬁﬁYﬂE?rtN%ﬁ??%tsﬁﬁévgﬁﬁﬂ%%ﬁthaﬁFPN@Mﬁg to
countermelghheagﬁ@éﬁtmgnxo the inventi on, Flgures 10

sent .solutions, in an e lier .ele- vato

Ia b4t Ras Bﬁ@ﬁe?gﬁlgmg&aﬁ (ﬁthQ?QWFERQQﬂ%Fnﬁheave
to the |nveelematoflgm1ﬂh@mESeWMmtEnmanymannatCOrdlng to
illustratiop,of.the 20.structure of an el evator
according to the fiventi6n. The el evator is preferably
anfF &y evat or PUESRBLE AachBgran cdmaniiliera rdcteion sheave

machi ne 4 pkagedebp am@hsYat Yourthdlifeiglhe kevainhg to
shown in the figure is a traction sheave el evator

wi t hout couhP®rWeYERETGRd with machi ne 25 above. The
pasbsages of phés@@tstanﬂlﬁgﬁ%&.%ﬁﬁéﬁdﬁheﬂ(traﬁﬂiwni§heave

as Tol lows: One_gnd of: 105, ¢ opes, il movsbl v Lixed

to a fixing poin G a0 ey &0 TS
el evat or carhe, 1Eﬂ®ﬁtionbng poi nt being located at a

diﬂ%ncg a fremtbe Q' &%glfénpw%tmrt *&A@éfﬂntgheave

30 the el evator car 1. ig. 1, the lever 15 1s
pi voted on ?%%V%F%Vaﬂﬁktﬁ%ﬁt]. CRUIKLEE R 9B G n@C??FdFP8n1t°
fixing poi nthd6int&ethensti ng ropes 3 run upwards to a

Figures 10 present solutions in which an earlier ele-
vator layout has been replaced with a solu-

tion according to the invention.

Fig. 1 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 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
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
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 3 go further downwards to a

diverting pulley 13 on the elevator car, and from this



diverting pulley 14 placed in the upper part of the
el evator shaft above the el evator car 1, fron1mhich 35
diverting pulley the ropes 3 go further downward
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WO 2004/041699 PCT/ F12003/ 000817 15 divertlng pul | ey
13 the ropes go upwards agai @5to a diverting pulley
12 fitted in the upper part of the shaft above the

c I of r
Coro e L URLLg0 LAY A2y ey a06R 88 TSN o -

QQ%Mﬁﬁﬁl%%rpul&9Yn&%xis@éeﬁréﬂuﬁh%|§PPpmInﬂrttﬁé the

I QESF 100 aBBFN HPMAGS t OFacfll V@Itd NG Y| puh8%yl012, the

fitted in th er part of the shaft, and hav-

pdSRSRF PBu TS oHPFBYSERSy m%%apﬁlgﬁﬁ 11
a mburerdd nen ptibe eyl8vatoredaen Hhelﬁgepab@édca&ouﬂa this
AfLer; Wapping around this.diverting pull e¥1[19 the 1-
hFEITY ropess G0 70r tARH UPRERGESt 6%t Re BrEEG0T PU
sHeavél$ Eﬁt¢$® £m|Vhenaphenepdrplaéedhenshhétup@ad hav-

Pardy ‘§a§£@59553@5ﬁ tﬁﬂ%fquyﬁyrﬁhég gboaéhﬁwgﬁage%gain

via a dlvertlng pu on angenti al con
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tions of the outgoing ropes and it can be applied in
other roping solutions as well. The ropes pass around
the traction gheave 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
diverting pulley 7, passing around it along the rope
grooves of the diverting pulley 7 and returning back
up to the 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 pul-
ley 7 past the elevator car 1 moving along guide rails
2, to a diverting pulley 8§ placed in the lower part of
the elevator shaft, passing arcund it along the rope

grooves on 1it. From the diverting pulley 8 in the
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| fieB38L and the diverting pulleys may also be laid out
in other appropriate ways in the elevator sghaft. The
roping arrangement between the traction sheave 5 and
the diverting pulley 7 is referred to as Double Wrap
roping, wherein the hoisting ropes are wrapped around
the traction sheave two and/orxr more times. Im this
way, the contact angle can 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
is achieved. The Double Wrap roping presented in the
figure can also be arranged in ancother way, e.g. by
placing diverting pulley 7 on the side of the traction
sheave 5, in which case, as the hoisting ropes pass

twice around the traction sheave, a contact angle of



between the traction sheave 5 and the hoisting ropes 3
i s achieved. The Double Wap roping presented in the

can al so be arranged in anot her way,
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acing diverting pulley 7 on the side of t
sheave 5, in which case, as the hoisting ropes pass
twi ce around the traction shédve, a contact angle of
WO 2004/ 041699 17 PCT/ F12003/000817 180 + 90, i.e. 270
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upper rart of the shaft, Wthh are fastened to the car
guide rails 2. The diverting pulleys 9,11,13,18,20,22
on the elevator 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 the shaft are preferably mounted on the shaft
floor. In Fig. 1, the traction sheave engages the rope
portion between diverting pulleys 8 and 9, which is a
preferable solution according to the invention. In a
preferable solution according to the invention, the
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 least one diverting pul-



30 floor. In Fig. 1, the traction sheave engages the
rope portion between diverting pulleys 8 and 9, which
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In a preferable solution according to the invention,

the elevator car 1 is connegged to the hoisting ropes

3 by 35 neans of at |east one diverting pulley from
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the suspensiqQn solutions according to the n

tE%HSJr%‘BeOEpé:g}P i 818YR e hFgh @k ompahadtt valhe sheethe
oéletéieoe| @fat the Sinvdntiioossikbl Bst @odE8HaeNts use a
u&l_sﬁpgl ¥achine 4 of almost any type and design that
fits into the space intended for it. For example, it
is possible to use a geared or gearless machine. The
machine may be of a compact and/or £lat 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-
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
I}eeded for elevator control, both of which can be
placed in a common instrument panel 6 or mounted sepa-
rately from each other or integrated partly or wholly

with the drive machine 4. A preferable solution is a



ticated machine types as the basic machine sol ution.
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needed for elevator control, both of which can be
pl aced in a common instrunen@9panel 6 or nounted sepa
35 rately fromeach other or integrated partly or
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%‘”%2?9/ S EE B 5, PRERIAR R oPti
eaﬁﬁk’o@a aneunted to be movable together with the
elevator. In the invention, the diverting pulleys con-
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
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
elevator car in the elevator shaft, preferably in the
lower part of the elevator shaft, may also be fitted

€.g. on a common anchorage, such as e.g. a beam.
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shaft, preferably in the upper part of the elevator
shaft, and/or the diverting pifleys placed bel ow the
el evator car in the elevator shaft, preferably in the

35thewaumditorPf o henel evator §§agavo% ac!rlsothg elevator
fitted common anchorage, such .
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15 is pivoted on the elevator car, and when even sus-
pension ratios are used, the lever 15 is pivoted on

the elevator shaft.

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 ig a trac-
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 imn Fig. 1, but in Fig. 2
there is the difference that the lever 215 is immova-
bly pivoted on a wall of the elevator shaft at point
217. As the lever 215 is pivoted on the elevator



The elevator is preferably an el evator w thout machi ne
room with the drive machi ne 204 placed in the el eva-
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30 tion sheave elevator with nmachi ne above and w t hout
counterwei ght, wth an eIeva%gr car 201 novi ng al ong
guide rails 2. The passage of “the hoisting ropes 203

in Fig. 2 is simlar tothat in Fig. 1, but in Fig. 2
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t egper atiwf eshidie £8005AMAT sLBBROREMBLGRANGE. 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
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 requirements
regarding compensation of rope elongation are also
greater. For the operation and safety of the elevator,
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

structure of an elevator according to the invention.
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essential t
car be kept under a sufficient tension. This can not
al - ways be acconplished by @8ing a spring or a sinple
|l ever. Fig. 3 presents a diagranmatic illustration of
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sheave, . which ratio can be rendered const ant %y
strucdture compensates even very large rope elonga-
tions. By varying the diametric size of the tensioning
sheaves, 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-
tion sheave, which ratio can be rendered constant by
this arrangement. Due to a large suspension ratio or a
large heoisting 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
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,
the tensioning sheaves are immovably fitted in connec-

tion with the elevator car, and with even suspension
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€ elevator, it is essential that the horsti
rope portion bel ow the el evator car be kept under a
suffi- cient tension and tha€3the ampunt of rope
el ongation to be conpensated be large. Oten this can
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passing around it along rope grooves provided in the
diverting pulley 312. These rope grooves may be coated
or uncoated, e.g. with friction increasing material,
such as polyurethane or some other appropriate mate-
rial. From pulley 312, the ropes go further downwards
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 fitted in the upper
part of the shaft. Having passed around this diverting
pulley 310, the rope goes again downwards to a divert-
ing pulley 30¢% mounted on the elevator car, and having
passed around this pulley the hoisting ropes go fur-
ther upwards to a diverting pulley 307 preferably fit-
ted near the hoisting machine 304. Between diverting
pulley 307 and the traction sheave 304, the figure
shows X wrap roping, in which roping the hoisting rope



25 rial. Frompulley 312, the ropes go further
downwards to a diverting pulley 311 on the el evator
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go further upwards to a diverting pulley 310 fitted

in the upper part of the shafgt. Having passed around
this diverting 30 pulley 310, the rope goes again
downwards to a divert- |ng pul l ey 309 nounted on the
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shaft, passing around it and then going further up-
wards to the tensioning sheave 315 fitted in place on
the elevator car and immovably fitted to temsioning
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
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 403 moving along guide
rails 402. The passage of the hoisting ropes 403 in
Fig. 4 corresponds to that in Fig. 3 with the differ-



25 wards to the tensioning sheave 315 fitted in place
on the elevator car and imovably fitted to
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ustration of the structure of an el evator
according to the invention. 30 The elevator is
preferably an el evator withodf machine room wth a
drive machine 404 placed in the elevator shaft. The
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system can alsc be advantageously mounted in place of
either diverting pulley 419 at the bottom of the
shaft, which pulley is preferably secured to the shaft
floor, or diverting pulley 412 in the upper part of
the shaft, which pulley is preferably secured to the
ceiling of the shaft. In this case, the number of di-
verting pulleys needad is one less than in the embodi-
ment presented in Fig. 4. Thus, in advantageous cases,
installing the elevator is also an easier and Ffaster

operation.

Fig. 5 presents a diagrammatic i1llustration 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

shaft. The elevator presented in the figure is a trac-



25 floor, or diverting pulley 412 in the upper part of
the shaft, which pulley is preferably secured to the
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verting pulleys needed is one less than in the enbodi -
ment presented in Fig. 4. Th I n advant ageous cases,

30 installing the elevator. is also an easier and

faster operation. Fig. 5 presents a diagrammtic
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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-
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-
sion arrangement above the elevator car. Between the
hoisting machine 504 and the traction sheave 505, DW
suspension is used, which was already described in de-
tail in connection with Fig. 1. The roping between the
diverting pulley 507 and the traction sheave can also

be implemented using other appropriate roping solu-



25 sating sheaves. Fromdiverting pulley 514, the
hoi st- ing ropes run further as described in
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rverting pulleys 512,510,507 fitted in pl

upper part of the elevator shaft and diverting
pul | eys 513,511,509 fit 30 ted in place on the

el evator car, form ng the suspen- sion arrangenment
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ing pulley 525 moves through dlstance I compensatlng
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
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-
rangements with the rope force compensating sheaves,
for example by using different suspension ratios be-
tween the diverting pulleys in the compensating sheave
system.



25 hoisting ropes. In a constant tension ratio T1/T2
between force conpensating addition, this arrangenent
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rope forces being 2/1. The rope sheave system 524 can
al so be implenmented in otherngnays besides that

described in the 30 exanple, e.g. by using nore
rangenents with the rope force
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the situati© stratedin _
tﬁéoegnﬁgﬁggtaﬁé below the elevator car is 6:1. The ele-

vator presented in Fig. 6 differs from the situation
illustrated in Fig. 5 in respect of the compensating
device 624. Fig. 6 presents a different roping arrange-
ment according to the invention in the set of compen-—
sating sheaves 624 of the compensating device. In the
set of compensating sheaves, one end 629 of the hoist-
ing 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 possibly fitted in place in the
upper part of the elevator shaft, from where they run
further in the manner described above to the traction
sheave 605. Diverting pulley 625 is fixedly fitted in
conjunction with another diverting pulley 626. These
diverting pullevs 626,525 may be placed e.g. on the
same shaft or they may be connected to each other by a
bar or in some other appropriate manner. After passing
around diverting pulley 623, the portien of the hoist-
ing ropes 603 below the elevator car comes to the di-



device 624. Fig. 6 presents a different roping
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set of conpensating sheaves, one en
the hoist 25 ing ropes 603 is_imovably fitted to the
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ropes as described in comnnection with the previous fig-
ures. In the compensating device 624, the roping and
the number of diverting pulleys may also vary in ways
other than those described in this Fig. 6. Via the rop-
ing suspension ratios in the compensating device 624,
the T:1/T; ratio can be maintained at a desired constant
magnitude. In Fig. 6, the compensation of rope elonga-
tion is effected by means of diverting pulley 625 and
the diverting pulley 626 fixedly fitted to it. The rope
elongation compensating distance in the compensating
device is the shorter the greater is the suspension ra-

tio within it.
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thesf orger ReWF &l required for lifting the weight of the
elevator car and the load. This example is not ideal as
it leads to an unnecessarily high rope tension relative
to the load. By increasing the suspension ratio, it is
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

roping.

Fig. 8 presents an elevator according to the invention
in which a suspension ratio of 2:1 is used in the rop-
ing poxrtion 803 of the hoisting ropes above and below
the elevator car 801 and DW roping between the traction
sheave 805 and the diverting pulley 807. Compensation
of rope elongations and constant rope forces are imple-



for lifting the weight of the elevator car and its
| oad, and the force T2 acting downwards on the

wo 2:®uRYRbeOr car is the force required for |ifecrgriohgoeos:?

10

15

20

25

30

35

wei ght of the elevator car and the |oad. This exanple
Is not ideal as 25 it |eads p an unnecessarily high
rope tension relative to the load. By increasing the
suspension ratio, it is possible to reduce this rope
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fast éni ng divertln% 20, pulley 908 to the second end o
tﬁ@mﬁ@P§?Fﬁ8 #@be@ $pwing diverting pulley 208 to move

upwards or downwards through a distance equal to half
the rope elongation, thus compensating the rope elonga-
tion. In the system illustrated in Fig. 9, the compen-
sation of rope elongations and a constant ratio of rope
forces are implemented on the same principle as in the
situation represented by Fig. 5, where the rope force
ratio is Ty/T; and the compensating distance through
which diverting pulley 908 moves equals half the magni-
tude of the rope elongation. The compensating system
presented in Fig. 9 can be implemented by means of any
one of the diverting pulleys 908,919,921 in the lower
part of the elevator shaft by fastening the second end
of the hoisting ropes to the diverting pulley in ques-



at point 926. The el ongation of the hoisting ropes is
conpensated by allow ng diverting pulley 908 to nove
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the rope el ongation, thus conpensating the rope el onga
25 tion. In the systemillustrated in Fig. 9, the
conpen- sation of rope eIong&Fﬁons and a const ant
ratio of rope forces are inplenented on the sane
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substantially inpairin he service e the i St-
ing ropes. For example, the ratio between the dlameter
D of the diverting pulley to the diameter d of the rope
used may be D/d < 40, and preferably this D/d ratio may
be only D/d = 25..30, while the ratio of the diameters
of the hoisting rope portion and diverting pulleys
above the elevator car is D/d = 40. The use of divert-
ing pulleys of a smaller diameter allows the space be-
low the elevator car to be reduced to a wvery small

size, 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

substantially round cross-section. In the elevator, the



ing ropes. For exanple, the ratio between the dianeter
D of the diverting pulley to the dianeter d of the
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ratio may 25 be only Dd = 25...30, while the ratio of
the dianeters of the hoi stigg rope portion and

di verting pulleys above the elevator car is Dd = 40.
The use of divert- ing pulleys of a smaller dianeter
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magni tude of the rope elongation. 20 Anot her
P e d PRl ditiesht SEPodieeat ewrft obhef ¢lwvatiawenti orhe

i Tnenel@vatds VAd haulewotnt eryeligile | counterweight in
which the suspension ratio above and below the eleva-
tor car is 10:1. In this embodiment, conventional ele-
vator holsting ropes are used, which preferably are
ropes of a diameter of 8 mm, and a traction sheave
which is made of cast iron at least in the area of the
rope grooves. The traction sheave has undercut rope
grooves and a diverting pulley is used to adjust the
rope contact on the traction sheave to 180° or more.
When conventional 8-mm ropes are used, the traction
sheave diameter is preferably 340 mm. The diverting
pulleys used are large rope sheaves which, when con-
ventional 8-mm hoisting ropes are used, have a diame-
ter of 320,330,340 mm or even more. The rope forces
are kept constant so that the ratio T,/T, between them
is 3/2.



whi ch the suspension ratio above and bel ow the el eva-
tor car is 10:1. In this enbodi ment, conventional el e-
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ropes of a dianeter of 8 mm and a traction eave

which is made of cast iron at_least in the area of the
rope grooves. The traction shéave has under cut rope
grooves and a diverting pulley is used to adjust the
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Fig. 10a is replaced with or modernized into an eleva-

tor without counterweight as shown in Fig. 10b.

Fig. 10c and 10d present another example situation, in
which a roped elevator with counterweight as shown in
Fig. 10c has been replaced with or modernized into a
roped elevator without counterweight according to the
invention as presented in Fig. 10d. in the roped ele-
vator with counterweight presented in Fig. 10a, the
counterweight 1003 and its guide rails 1004 are placed
on one side of the elevator car 1001 as seen from the
door opening 1006. Fig. 10d shows how, according to
the invention, the elevator in Fig. 10c has been re-
placed with or modernized into a roped elevator with-
out counterweight according to the invention. The

space freed up in the elevator shaft 1007 by removing



Fig. 10a is replaced with or nodernized into an el eva-
tor without counterwei ght as shown in Fig. 10b. Fig.
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a roped el evator with counterwei ght as shown in
Fig. 10c has been replaced wth or nodernized into a
roped el evator without count®?wei ght according to the
invention as presented in Fig. 10d. in the roped ele-

V%th%'t' dﬂdﬂtéﬂk@t 1'.11%%%@(3@3 teﬂﬁ&s_ﬁgé eguﬂlie':'iig.%iéogomr%aﬁgbe
count.er we its guide ils .are ace
oﬁt&&é@dd?%fr 'inh% ‘%P%‘O%‘E%IF &F &églraeléeyﬁnsré t [ ath
dedr WpenthgvdO06. ckirgl00Qd tehavws immwe@ﬁQ@rdtﬂgthg case
the. i_nvent.i . the elevator in_ Fig..10c _has-been re- ,
PR G Gl ARt o L Py dR el oS 108 YpERe in
3Figut ldslint&f wek ghbsadboedicng obdatime ¢ wvendbont The- 20
S r&ed, ' e el . 1S Ln _
VRS s oo bR ] SR AR5l O Nl RN B2
10685 0AnPTSeRtF e lRaiflig - 100K chh Berlaced 28d-h oprt Hed-

eleevat@id Cantt00kn aldiewarert hgivhdult ebuherele¥alor as
cah€1001 tgﬂbe increased. In the case of a
c§ &t %ad&nger el evator as illustrated in 5

Fig. 10d, it is possible to obtain e.g. about 10 - 20
ciigr. éven arst el ©f woek4ntorml thard wedéhphhesithetéba, in

VahetrPresentRd i iy #0681 1 6P AGRA, it hﬁgr m  in
erni zed into an el evator w thout _counterwei ght as’

sHedn iMPSripaoheenorrpdacede vaid 10T présentizadt ARk an
exaeRbe oy hHAHAL dduntMividi ghisi flecdidihdorbydnaulhGen-
el evator as shom€ n. Fgg. bﬁ &gs{ﬁﬁgﬂ?rgglaied Mﬁth N
oF M & PeF TRt T al™ EFBvar Ot wiTHo Ry ChERE ¢ wei G Eor
acooriiqg fldet heompweses t bohyadrguresented indek dglodDf be-
TheRydEaud oL eughor, 1.1 8 BLonDe SOMDIISes 2 aivert-
hng u P? cyI?ndergégéﬁ 8- fo%gp g%F%%ﬁﬁgh%§dr§u %gert
| i By ldgpardidfs compiiivad -1 nghpunp eyt 1098repApFYSEEM,
| Bnking tROLRIIIIB IORR RS eM1 s Ak i $BaPOFSHR! 8n8ULEHEe on
rahlsé%re | aced on ane side on tgggglevator car 1001
REnE &L THTHE hE2d0di DRt n§o58 106BY e fpor opeping
siooati dini khestsitwek ion Figludeatkhie irel BYgtori®@ar the
1g9év5§o!}0|c‘?’a‘ifdlﬁlo‘ingiguhggsEgldl % 001—992 guide rails 1002
from ome side on the elevator car, but the hoisting
function may also be implemented in other ways. The
hydraulic 1ifting function to be replaced or modern-
ized may also consist of a system with lifting force
applied from below the elevator car. Fig. 10f illus-
trates how, according to the invention, the elevator
in Fig. 10e is replaced with or modernized into a
roped elevator without counterweight according to the
invention. The space freed up in the elevator shaft
1007 by removing the hydraulic lifting apparatus and a
possible counterweight can be utilized for the eleva-
tor car 1001, allowing the width of the elevator car
1001 to be increased. In the case of a conventional
passenger elevator asg illustrated in Fig. 10£f, it is

possible to obtain e.g. about 5 - 15 cm or even more



fromone side on the elevator car, but the hoisting
function may al so be inplenented in other ways. The
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applied frombelow the el evator car. Fig. 10f illus-

trates how, according to t he 3vent i on, the el evator

in Fig. 10e is replaced with or nodernized into a

g O@Eda@JiE’dabﬂEl\llq\szhhowﬁdtt?uﬂﬂléﬁn/\&il'gi"'tewh FeOH Sht rlgré@eﬂﬁth@d in
i nvention, The_space fireed up ih the elevator_s t

L0 by PBbi RGBSR, A AT CF PR b e A e 8-

possi bkethount epurighwvetant besuthbivpednf Figt A€ fel eva-

tor car 1001, allowing the width of the el evator car

1001 g beinareassd cdd S0 0252112 LONY CPHEORAL:, Phat

passenger elevator as illustrated in Fig. 10, it is |

podkiBpeenl epbadpnengs gbolhes invEntdmrorars apepptémited

VIO 20044041629 1RETIRIR0AHL008F e 3600F adidict i10R4 HRF be
Wldth.v%en.t e elﬁ\éator presented in Fig. 10eis

r ePPELE W ERBr ERBASFAPZe &L o Y LT e BFLLRE hBGEOW -
caimt edweicght-eas ShownunbeFi @ f10fimdé thReoldiausirde ropes
th erson. skilk] in t ar t 5 differ

e %%i fen se(%f lbtete%gqelen%vegﬁieon %é%gmﬁaﬁ rric’tfgdg?‘goe t%%evator
exsimpfes ades ckrpedlayarer btart bagd theyvwaay bae aldegtor

Wi L) nahie ($60NRgs PhrE gy chal MeyRr ex8nked el QWnotFY very
i nstance, the nunber of tines %’he hoi sting ropes are
pa@%‘é’dsb”é?méé‘ﬁsttﬁé’%p%%rrﬁgﬁfdéf i Brevat Goveetawss of

anthé henebrYadbnl aathanghbetwaen ddssidlley aloracltpdvandome
tfgh igféﬁéfga %"%XS be omhjg S nqkfa ‘ST Yo deqégégees
qUESH hoRd! r BGEPRSCERE BYsiPEEG At dgds o ORhe? ges.
| nbengeorradl.t eghi fatienpossebls t bmpthnentedormhat the
deitd ongl RdVaHAALE W 4US| OGr MEELRKP Eﬁg%p%dgé}ﬁ%geéimes

a

15 I'n general, applications are so | npl, nted, ]

tHRS FEREs RPLAW: t AE dtdifat bBRecasmenhigsbveabiormmf di-

g I FRSt 18§ fpﬁ.ﬂmlelﬁﬁsl OWoifg tliwai‘%@ %ii%ﬁgﬂ&h@ﬂtﬁﬂbl osuDieys
i - vertin ul l.eys qgoing upwards_an iverti .

PFTRE IGEHE T HE Ak dear iR Sanes PASPs dfgipus that

obsheubot haing0 rolpeshoiestd np it opesensedibpt be passed un-

NEELSSEhL! ¥=Pe RASSRMURmL0RM (LRe e b AR dRNCE, ;

W t%stﬁ% ex%rrpl es %esgri Ielg e &l - &ribed
above, the skilled person can wvary the embodiment of
the invention, while the traction sheaves and rope
pulleys, instead of being coated metal pulleys, may
alsc be unceoated metal pulleys or uncoated pulleys

made of some other material suited to the purpose.

It is further obvious to the person skilled in the art
that the traction sheaves and rope pulleys of metallic
or some other appropriate material that are used in
the dinvention, functioning as diverting pulleys and
coated with a non-metallic material at least in the
area of their grooves, may have a coating made of e.g.
rubber, polyurethane or some other material suited to

the purpose.



above, the skilled person can vary the enbodi nent of
the invention, while the traction sheaves and rope
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al so be uncoated netal pulleys or uncoated pulleys

made of sonme ot her naterialéfﬁited to the purpose. It

is further obvious to the p on skilled in the art

that the traction sheaves and rope pulleys of netallic
OfL ts ot aﬂberdnnnuuyiametmmxﬁéﬁ&oﬁh@klanéduSEﬂ tHe 3@rt

t nyent i f t dlver in ul ] eys d .
ot SR vl el A S AR, Bt Yo TR 1ate
ardd ofnt hdier eravesschimn hafe t&lecoalem@tmndehaffte in a

[ﬁg?%[ﬁ"p?% D Y, T TR Bhe 8 A PO

FRLES oAU t B f Fer gk sdAYSRUEl @dohk fite @wg. ehat in
t mlehevm@r mgahiged ﬂsrleldg@&‘aéae deMithdreynde chai &g Odken

t he -sectjon el evator shaft in_a
rrr‘élﬁr?g‘r %ﬂ G f f‘Fg 4 atr’rﬁi‘e G5 TR EUeRET i BRESEH PREeExthe
S5campl ésagluehla diéf=rierd ltay- ahke nbgbtobe &£ grhenecar.
i I t behi nd t.he car; as
sggﬁ@q#%gﬁﬁg%e é%fﬁéééﬁ gﬁ% ?% FOpes ré“ﬁb sedf Oth-
uREPE SEheobiarusli dgoaat i 9nr skdeitiae oca heheotfioem off  the

tBetedhn pressadd bLhe Jepescaiderhe €L iidension of
dlggonal or ot 10 erwi se oblTque direction relative

hé?arror?ﬁor- Bhe& OPBSt tﬂo%mip?obﬁdé@% BV Ege hnerla-
thdav&ustp:enshen cxéfntetrhejﬂ’:aﬂhagﬁ idfe tlepeslesatorbe dragdeher

r| al .tive_to t e_cent r of mass of the
e?ggg% %Iﬁug QFlO geg 0 sugpgﬁ i"on | ay-out as

well. 15 It is further obvious to the person skilled
i Att e durthemarbhviousqdiopridet nexpen etk ored hin stupe| grt

Of:hEQVVQhet @qutl@ﬁemt %c%‘i@e@%&qbﬂw ppiReded ﬁe&er to

e| evat or. con- % can he placed el sewhere "t han
cERfe@AtGF vitHh hRe STETRA T AReeded fOFnﬁi%ﬁﬁﬁﬁ%t%on"
i nsblunent Ipanphac2a mmma&@nthmedad de@ineGitdr0l with

iFs o Bas R e R Er oy 0 pidodt T A ! VD Sharpanel
apd/ epuilpnenite masatads fofr ¢hmtbol | dangbel tingsl dnikevedeas
oQubaUstEO thersKidh®d can be disposed in different
places in the elevator shaft and/or in other parts of
the building. It is likewise obvious to the skilled
person that an elevator applying the invention may be
equipped differently from the examples described
above. It is further obvious to the skilled person that
the elevator of the invention can be implemented using
almost any type of flexible hoisting means as hoisting
ropes, e.g. flexible rope of one or more strands, flat
belt, cogged belt, trapezoidal belt or some other type
of belt applicable to the purpose. It is likewise obvi-
ous to the skilled person that the replacement or mod-
ernization according to the invention of an elevator
with a traction sheave elevator without counterweight
according to the invention can also be implemented in

the case of drum elevators, screw-driven elevators or



person that an el evator applying the invention may be
25 equi pped differently fromthe exanpl es descri bed
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that the elevator of the invention can be inplenented
using al nost any type of fl %§ bl e hoi sting neans as

hoi sting ropes, e.g. flexible rope of one or nore
strands, flat 30 belt, cogged belt, trapezoidal belt
oretevetorhehawipg »f hbdlstiappl foedt fod opkhBEIPWHPOSEmost

It ade g%ﬁgimi SE.QPVI;c 0uUs to the skilled person that

the Teplacenent or “nod- ernization according to the
invention of an elevator with a traction sheave
el £V at 8r 2WEPhOGVieyEntter wdiqymkidol ext queniay tloat heinstead

| Ve OAgGC@Bpaksaiba MR edd ; -
el evat or s,g scrpg\%- g%l veﬁng?g\l}g}grg#ﬁ %@b‘%ﬁﬁ%@%ggm
P(ﬁi@?%ﬁ%ﬁoﬁéﬂg EPBESt Brdlra g ld 9voi sthimh famet ebbher
babellr braabdostr anyubtheatbachniguedditibs,als@ is also

obwi 0 e.skilled persgn.that, .instead of using
ro%%‘gf‘\%“%h ttacp f itflﬁer]?eﬁ‘gni rﬁj%%ﬁ%i rRy beej @y that” the
pl eeee® arhyishagtwbpesdwin hoaty f di FEerenhi ehyare eit her

| ubricated or unlubricated. In addition, it is also

obimi oug tp ddhecpeiser i |{gd b%%cggﬁ ant; ey :t{g.e‘the art
r ones ma?\/1 be_twisted in many different ways. ITis
al S obVBuSIETatRE Bt e sSkRVEBELPR rcha dra immlememted
td hﬁsfieigevéli. ffepént heomylgntaimrb%m@ecé NBLEFESEE edndsi g o
N e i hg.arrangenent s bet t trac- tion
shgelé)\?{e %Iﬁ%é\?%e A ERF B TS Eamﬁslgﬁlfﬁe?d’e&ﬂqn@yé:’mﬂoeys
i 6T egsredne dom asmimn earayiichan theos etloeserddatrdsed as
XN RS FOEo£X dal U4 SS| -0, di spase_the
15_di \]/':gr,tsi ng pul I%éﬁ%n }\?ér_tjiélgE%ul ogysgb]“t%het?rgéFPSﬁe the
s HEARF - a1t RHel sdickiviend ingp asilievst herhandymattiam igheave
t kerd apienGroiatiaRg @B 9e e drdyl e £X%MMIRS rdding
'Sar%l%oe?nb' Y Oﬁ’gs ta tté‘e skill ed ﬁers n that, .in the
e BVEFGTEF TS AESGVERY oI the SXeVR{SF- mhy APsglse ob-
prgviugedtavi thea 20 ldednt pevedmghthakn Whi cthsaseetBeor of
c el a . Q. j | ow.t hat of, e car
g IRl N Ll M B Bl with &
counterweight, in which case the counterweight has e.9.
a weight below that of the car and is suspended by a

separate roping arrangement.

Due to the bearing resistance of the rope pulleys uséd
as diverting pulleys and to the friction between the
ropes and the rope sheaves and possible losses occur-
ring in the compensating system, the ratio between the
rope tensions may deviate somewhat from the nominal
ratio of the compensating system. Even a deviation of
% will not involve any significant disadvantage be-
cause in any case the elevator must have a certain in-

built robustness.



Due to the bearing resistance of the rope pulleys used
as diverting pulleys and to the friction between the

wo 20090iepes and the rope sheaves and possi bl e pbesse®03/000817
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occur- ring in the conpensating system the ratio

bet ween the rope tensions devi at e sonewhat from
the nomnal ratio of the cgﬁ%ensati ng system Even a
deviation of 5% w Il not involve any significant
dicgadment age be 30 cause in any case the el evator nust
have a certain in- built robustness. WO 2004/ 041699

PCT/ E120 7 , ator. i.n which
P eRESERLORERT 29 BT Rttt 41 ol o
r opesPXomSABE| 9§ dfoiE Eing| sopespeonsiseiagalopasaklislgle

ropesyosai grekevalan Ravad idig AddactLong Sheayerwhi ghy -
noves, the el evator carf by nmeans of the hoisting
r opesin@har BEREFI 2R d SRR VEN athitie et Bre hadevaper cax

portimnsmetnkheoMokhbi NpHidONES gobes, UaAfceddi zed in

d f he_ el evat d th o
por {1 G- GO G- UpUTHs FFonTPHE R6TEreuator cap Bpdsting

underrepds rgtingpeovwands omnd Tdpvnwhirdh Esogr ehteelekamnor
asectg{}tdr]q& Si T wWhich .S .t t i.0

of the r’opg po%?igoﬁ?%g%)-g%ﬁglag%an%rlgg F&é’{rﬁtﬁe ]jeP&ln the
el evAVa T 6aad taRa vhderelavaispthadHscehehaitn i (1)

pl aceaofcian: gaghie8ie@ ecHan Vat HedBANtLLLE NLBAsion (T,),
el evator .shaft _.or equival ent, oré}iy maki ng ,

modi MR ofs FRS t REPBarFR&L o8 &fait'die 2oPAPRY BY GRS, 90~
accoridigngdtunwehadsn fromhattact elévator ncathatarichethat the
earligr t [ lj ifE-_0in :

el evaete%L oer‘%t%?gg SAn]i_::e e\r%?{o?ya%lgg#%%{%% {”g %#laig?hr}}er ele-
char &ttty Zedmted timtan helewrtoer shhbvarorefigiyalent or
t 1 aCtdyo R eRY i MAlIns 4in Ah& | EMatQly asiERFding.

to any one of the preceding clains, characterized in

that the elevator car of 25 the_el.evator has a | arger |
{ PooPhrale T (WECQRTLng | 6P GHiat o SRl tPepaedr in
accortdiatg tloe asyr bher oklthetptedediaighydraulically l1ift-

ing elevator.

3. An elevator accorxrding to claim 1, characterized in
that the earlier elevator is a traction sheave ele-

vator.

4. An elevator according to any one of the preceding
claims, characterized in that the elevator car of
the elevator has a larger floor area than the ear-

lier elevator.

5. An elevator according to any one of the preceding
claims, characterized in that the elevator is an

elevator without counterweight.

6. An elevator according to any one of the preceding
claims, characterized in that the elevator has a

compensating mechanism, and that the compensating



claims, characterized in that the elevator is an
el evator w thout counterweight. 30 6. An el evator
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characterized in that the elevator has a conpensating
mechani sm and that the con‘p%rbsati ng WO 2004/ 041699

PCTI FI 2003/ 000817 40 nechanismis preferably a | ever,

a set of tension- ing sheaves or conpensati ng sheaves.

7. AnTMEregRism dccandiirralblvany dAvent sheqir esBdiagsion-

cl ai mngChAEAGEEr bEed ok ehhalk ihhe sBl-avalor has a 5
conpensati ng nechani sm and that the conpensati ng

nmechapi sm_conpri ses one_and/or nore diverting pul - .
I e@s.‘g’%. SARVE O Fat BFCRECHRAI #§ tBAngRenefofthdepreceding
pr ecedilagms ¢l ahmacthariagicer igedtHat t BAE tdevator has a
conti QHI%USnCOQirllO tact angl e betcgleg{ll1 t he %lr action X
sheave BRIt R& " Hoi BT TG F oPe st dteabhel gprmeenggting
el evanerhaptsndicogoid sesy one afidf be poeeediingrting pul-
cl ai mpg,gharacterized in that the hoisting ropes used

are high-strength hoisting ropes. 15 10. An el evator

according_to any one of _the preceding clains, .
chtir AP eFLEFE LR tRREOXFEROLSL i3y ropesOofhdie preceding
di ametessmsmlcharacheri%eam ipr ehacakdne beontWeeBuld -con-

5 mm_|l,.An elevator_according to any one of the

pr ecettil aﬂplﬁ aitti‘ﬁ;;‘:,w%%r eerifél&t')lj('ﬁnt hihepKe and the
hoi sthogspaedi nepessiparti tekhakl $8DFght in relation to
the load. 12. An el evator according to any one of the

Preeceghn bas, rized. t_the,traction:.
el o i Aot

ot her©135% ;| ChagRgtartzad afnsuthale tdet neopaEpBge.ropes

13. Anusb@vatorhigleos di-88gtR BAYsONBg0EobRE . precedi ng
clainms, characterized in that the traction sheave, at

I t,in the area of the rope grooves, is e of .
mﬁgﬂ Aljl pfr%? X?EBFy aé:é:scfrcﬁlpo%, CRndRYr &6 Bt ;T%ﬂ‘ﬁs prgyFeding
under@élainepe chegarterig®®00n/ 04iF99 the hoisting ropes

PCT/ R12003500081 x5 smaller than 8 mm, preferably be-
tween 3 - 5 mm.

11.2an elevator according to any one of the preceding
¢laims, characterized in that the hoisting machine

is particularly light in relation to the load.

12.An elevator according to any one of the preceding
claimg, characterized in that the traction sheave
is coated with polyurethane, rubber or some other

frictional material suited to the purpose.

13.An elevator according to any one of the preceding
claims, characterized in that the traction sheave,
at least in the area of the rope grooves, is made
of metal, preferably cast iron, and preferably has
undercut rope grooves.



41 14. An el evator according to any one of the
preceding clains, characterized in that the Dd ratio
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below 40. 5 15. A nethod for formng an elevator in
place of an earlier elevatotlnounted in an el evator
shaft or equivalent or by making nodifications in the

eqrn- e 0 z hat [
fgﬁbg%%né%gtggg%ng t he 1%@@?%% gg%ngt%ogﬁ%ftﬁﬁ %%ﬁggdlng
ear | iFR 8%y fharacteridad | 1, Epaie| theng/d seatigd of the

hoi stdiR@xtapes. p@ﬁl@y§ebeqfomh%1"§a“@9e{799§§ CIPT $- below
ing one rope or a plurality of parallel ropes, and an

el evatar machi ne driving the hoisting ropes, and that
the elevator car of the elevator to be fornmed 15 is so
cdﬁnentmdthodthﬁmhofsrmmggrQﬁﬁSelhﬁhtbhe:ﬁieplaaéonxf an

h Qrt d d
the PRI 'L007a 205 HARHE" 8 0 OB g STy o
ropi Rgliiy ey ded vt hnadcmme@@:éficn@tlcszyst ém fiore ear-

mai ntaichi Ng1avaLbst anthakhyreppstant;d a t%%tdo al Thbd e ing
bet ween the rope forces actlngpln upward and domnmara

di r eUAGHL O 6L BPABCRET abRBr i R | éumcfs'-on of the
char asatremezedelévaﬁcbuat lgheumchécng hed shdnggf uncdd®nef

i s install.ed | ace .0 h ulic hoistin .

f unctioR t58 f’? ED a%%toy%fﬁb %%tjcrf%llﬁ’?li%,s COompTLsS—
char dewerirged age <D11aa PRenadpitgciofy deoiadtliely fames i oand
1S 1 gl dhlegth £ dr vl 66 T A5 11D RiEaY é’pfégé%d and

h0|st|n functlon conpri Sing a countermelg
et héehdae it F aFdx 18T &har gdedaitpad t bgoformed

t hat Tsh%or ephaeicteaisting Hamedig) tspddstight efhbNele-

place f hoi sting function |nple nted usin
G umP2XECPER ST S Har BT R gh AR i | g upwards
f uncttirom. aua2@@4#@4@69&axn7&ﬂaoaabaoaﬂﬁy adZ IheA the

met h di clalim a i zed
oL "4ePSERL! 20ct 8, 4R AL A0kl 787 BhobiBeing
system for maintaining a substantially constant ra-

tio {T1/T2) between the rope forces acting in upward
and downward directions.

16.A method according to claim 15, characterized in
that the replacing hoisting function is installed
in place of a hydraulic hoisting function.

17.2a method according to c¢laim 15, characterized in
that the replacing hoisting function is installed
in place of a traction sheave-operated hoisting

function comprising a counterweight.

18.A method according to claim 15, characterized in
that the replacing hoisting function is installed
in place of a heoisting function implemented using a
drum, a screw or ancther corresponding hoisting

function.



tion of the earlier elevator is renoved fromthe
el evator shaft or equivalent. 5 20. A nethod according

woz&)ﬁ/o?k jm 15, characterized in that a repl agc‘}%uoos’/ooosn
el'evator car of a size larger than the earlier

elevator car is fornmed in the elevator shaft or
equi val ent. 10 42

19.A method according to claim 15, characterized in
that the equipment comprised in the hoisting func-
tion of the earlier elevator is removed from the

elevator shaft or equivalent.

5 20.2 method according to claim 13, characterized in
that a replacing elevator car of a size larger than
the earlier elevator car is formed in the elevator
shaft or equivalent.

16



