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35 ger | oads, speeds and/or hoisting heights, the size
ventional elevator machine.

In these basically good elevator solutions, the space
required by the hoisting machine limits the freedom of
choice in elevator lay-out solutiong. Space is needed
for the arrangements regquired for the passage of the
25  hoisting ropes. It dis difficult to reduce the space
' "reguired by the elevator car itself on its track and
- likewise the space required by the counterweight, at

' 1east at a reasonable cost and without impairing ele-

_ .'vator performance and operational quality. In a trac-
30 tion sheave elevator without machine room, mounting
"the hoigting machine in the elevator shaft is often
difficult, especially in a solution with machine
above, because the hoisting machine is a sizeable body

of considerable weight. Especially in the case of lar-

35 ger loads, speeds and/or hoisting heights, the size
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"has not been technically or economically reasgonable to
make elevators without a counterweight. One solution
25 of this type is disclosed in specification WO9806655.
A recent elevator sclution without counterweight pre-
sents a wviable golution. In prior-art elevator solu-
tions without counterweight, the tensioning of the
hoisting rope is implemented using a weight or spring,
30 and this is not an attractive approach to implementing
. the tensioning of the hoisting rope. Another problem
with elevator soclutions without counterweight, when
. long ropes are used e.g. due to a large hoisting
height or a large rope length required by high suspen-
.35 'sion ratios, 1ls 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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the'EiJEBﬁyu&éﬂE%ée%%Egd%gth ancther type of elevator that
would obviate the drawbacks of a hydraulic elevator
while necessarily involving the use of a smaller ele-
25 wvator car is not an attractive sclution 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.

30 There are a very large number of traction sheave ele-
vators installed and in use. Such traction sheave ele-
vators were bullt in their time in accordance with the
users’ needs as conceived at the time and the intended
uses of the builldings in question. Afterwards, both

35 wusers’ needs and the uses of the buildings have

" changed in many cases, and an old traction sheave ele-



uses of the buildings in question. Afterwards, both 35
users' needs and the uses of the buildings have
changed in many cases, and an old traction sheave el e
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el evators are not necessarily Suited for the
transportati on of pranms or wheelchairs. On the 5 other
hand vaitewromhder hbue | R st Vil de Haveflbeenexromn versieest of
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genera&flg to achI!leveeS %5 at Ieast onetof t.he

fO||0MAng o%Jectlves G5 the one “eRaRu Y1 t A5 &ﬁ ail oW
t he EManoins Bvchefeltopcthenc|séegvet elewpthoutis practi-
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nd el eva- tar af t

space utilizati,gn i.n t | d

*han BUPEPERERHRL Htenst Rileer HECLRE, FoRs Hpdidopaganres
so cefistthecteddvahat Shatanabé ithetel Lednion r@asbaibly way
narrew eheyakg shaf bakf necessary. One objec- tive is
to achieve an elevator in which the h0|st|ng rope has

a go grJ ntact.on.the tractigon s

ot Rle ol bR kel shaERkL A8 4" gRBERND Leofn sehieve
% onahi teegt eoenwdr whiegfioldiowiogt cbdrptbvesi ngnt hbe one
propeahiesi ©f id hen elieyather infehtl bheto ORIy @ HeS etlgva—

el i nate dverse effects_of el ong t|o

s aKOBbFAEPRRE BRETR | Fodh: PRI croatt BonBligy More
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| east t hout supst ant reduci ng. the size o
zgﬁe %V%%aﬁ%rseaFPRF r???%é\Eﬁ%%c%?v%a%fb?hénﬁﬁ%%%ﬁéohn a
fairly narrow elevator shaft if necessary. One objec-
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-
25 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
30  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 clearly larger car or to be re-
35 placed with an elevator with a larger car than before.



. to enable a rope-driven elevator to be nodernized into
an elevator with a clearly larger car or to be re 35
placed with an elevator with a |arger car than before.
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I nventi on should be achieved wi thout conpromsing t

possibility of varying the basi c ele- vator |ayout.

The el evator of the inventioni1s characterized by what

5 is disclosed in the characterization part of claim
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sepatat @isavendd dns tmmaisaceemtgfcidn tdertl RFertlbOm 15.
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SupeE{&gogE tﬂ(nnt a% 110 Qlonl é%@&%%econtent
i nventive ctofice X3 'ip’L t he eg

conppfsithg tamep atl@@np@mntaésef Behede lu@@@t drlfigrﬁétly

i nst ghdedihn t@ﬂeaf‘cﬂ_a(lfmst hee BAF | | Blie ehﬁveﬂ@ixﬂi cOfitdie may
moder ni zati on of.

equi pyent desi, et h0| stl ng
cyot BT TRELEEr 17 ceTevaortirates ST Bk pe-
Ionprizstiy ﬂhethmdnmiyton dpesomsd daredr in i:hg light of

pul |§z¥;§ré%@&ﬂ; fo@* 1§nB§139tSEh]B9ta(éHthdx0ffz%ﬂﬂ tae- pcunt of
cessories fg stallation of these, an p%ém }:%

al so'tfé ePevaf Va’& 798hd §hi dEFEPPESTs § SREFVESS
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30 the @ﬂz@V@IﬁmthélQﬁﬁtma{f H@%Qz%@rf‘iﬁohEefEanSEhggpomt
func-_tion so_as to make,it consistent with t

%%es%%tvﬁﬁw BF|§§PPEﬁte inventive concepts. For example,
the equipment comprising the main components of the

elevator to be installed in place of the earlier ele-
vator, or the equipment designed for modernization of
the hoisting system of the earlier elevator, the
25  equipment comprising the machinery, ropes and divert-
'ing rulleyg 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
- 30 the elevator at least in respeét of the hoisting func-
tion so as to make 1t consistent with the présent ap-

'plication.

By applying the invention, one or more of the follow-
- ing advantages, among others, can be achieved:



By applying the invention, one or nore of the foll ow

i ng advant ages, anong ot hers, can be achi eved: WO

2004/ 041699 PCT/ FI 2003/ 000817 6 - Due to a small

‘{,\5%%} fllegsheave, an el evator and/or el evat Ogcﬂﬁﬁﬂﬁs)a&)sn
of "a Pal rl'y conpact size are/is achieved - goo
traction sheave grip, which is achieved in 5

parti cul ar by using Doubl e Wa6p ropi ng, and light-

wei ght conponents allow the wei ght of the el evator

car toIle donsi denabl ytraduced. shkavenpact almciaitne singdor
and 1 Nidi.evauBst SAlleY of OUNGJiONSS PGfMALL LBEze are/is
el evat or rrachl ne to be rela- 10 tively freely placed

in the 3Ra4fVedThus, the el eva tor solution of the

I nveat i2ongead bﬁammrenghﬂéaaﬂb I dicimg, fahidly Wedechaetedlyin

t Y, s W.th _maching .
bove BarterUiafoBe Meifls) Doubus b oillgimeld sgne-
el evat @iel@ﬁ@hqup@aﬁnbé adlavit &heotsighpl aedhepahpzafor
t he Carca&n@oabéha&ﬁsﬂ\@éﬁably écleliu@édat | east part of

the weight Oo cjge el ng{eor .car ca fr?”'e%s% :Lall
el evat 6r §U| H&r ai 5’157| ngajf1 e nve’ntl on-a Y

ef f ect inpangdt rhpgat P@leOthﬁ @mmmeneoﬁal bar éala-

o theghafy. fE@g§y pEaded A hiHaWHAF e anakor tﬁanemsva-
nmoder ni.zed | e-drjven el evat or orlqul ace

the. satersRatEesar  AEAERopE e Aan gy for TReRBaE= in
reduci |y ﬂmglmlmeleoﬁrmtm @fat@yscam ore apawd dof both

tracti %fle%-g%i:‘@ %@tl%' By e CBIRE dn%P'e@%%‘AtWrb hyw@th ma-
noder ni | arger elevator. - The light, thin

ropes n@agﬁf?‘ﬁ handl e, allowi ng considerably
st er Thestell dvattioan. maclﬂ.r@ ¢an ebevativesthgecaswnphafed

| 0ad belaWelA00nStay 30 B iR goShstrong steel wire

ropes of the inven- tion have a anmeter of the order
of onl P13 8@t LepskoBGK Tt ﬁ,fnﬁélf?— WRATRR| PkeF ?oﬁ%?vator

may al sarbeanusedcarried by the elevator guide rails.
— Applying the invention allows effective utilization
20 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
25 elevator can be replaced with or modernized into a
larger elevator.
— The light, thin ropes are easy to handle, allowing
| considerably faster installation.
— EB.g. in elevators for a nominal load below 1000 kg,
30 ‘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 also be

_ _used.
— With rope diameters of about 6 mm or 8 mm, falrly
35 large and fast elevators according to the invention

can be achieved.
— Either coated or uncoated ropes can be used.



- Wth rope dianeters of about 6 mMmmor 8 mMm fairly

35 large and fast elevators according to the invention

can be achieved. - Either coated or uncoated ropes can
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smal’l traction sheave nmakes it possi- bTe to use

a smaller elevator drive notor, which neans a

reduction in drive notor acqw%l - tion/ manufacturing

costs. 5 - The invention can be applied in gearl ess
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by incrieasing the contact - e

to t he 84HEEPEINGEPP, S‘?h@‘-qunﬁe and wei ght of 15 the

car eam]bﬂldu@;ﬁUCﬁﬂa inTBeLt SPRAC A sS Pt AT h@dnddd for

the el D él vh%orlsmx/rﬁri]: IO Im%tc ncer:easexg it can also
consi dera Iy as%he Space reqwre % the

count eRfeicghilipd &t ¢kematqrm milghl yacJ@imemmd 20 -
K+ ?-r asul gheof idheh diicght ef ]@é‘g‘ieﬁﬁ%fl%f Ef‘ﬂcfvélt BEtter con-
system, _ener savi ngs a e _sane

savi ngs35te lgéc/{‘_h"f ee\?edgh ?’ﬂés F%%eﬁé)ﬁ?sofanﬁ g'?l%clrﬁfﬁgtlon
i n the sdisafe exr behieewtdthwelycheasding dhesewnsscthangle
space m%ggdtjg&n 25 the counterwei ght and

counte ide rails_and, ropjing can be used for
ot her B ot B REREETEY BELPeabhor r 28 dvid gretant of
Hoi st i rgemaehi nan be heeducaet.i on sheave and a rope

sheaye N RN Y
conpl et e u%%a%mhr%g#@s%%gefh%t I&:eldgj,’;lfgu%1 eeaefitéj‘f)é"ﬂmrh of the

el evat GPVEPELRR iRy eHEFLRPSCG o RSP SR SHR Ysa??nd%‘q nSpace
i nst al katimonedi he thed costiserweight is at least partially

eliminated.

20 - As a result of the lighter and smaller elevator
gystem, 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

25 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

. 30. - 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

posgible to dispose all ropes in the shaft on one

35 gide of the elevator car; Ffor example, in the case

~ of rucksack type solutions, the ropes can be ar-
ranged to run behind the elevator car in the space



will be achieved. In the elevator solution of the
invention, it is possible to dispose all ropes in the
shaft on one 35 side of the elevator car; for

W& HMo§eed N the case of rucksack type solutl 2do8%600817
ropes can be ar- ranged to run behind the eIevator car
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bet ween the el evator car and the back wall of the

el evator shaft. - The invention makes it easy to

i npl enmdrtwesanithe tgfroradioay atear aswl Utheonsads well .06 the

Since tdw-@lceyakasssol ution of the |nvent|on does not

necessarily ri se a counterwei possi bl e,
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it is
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case, e car gu e ele- vafo
di spos é’dﬁ“at NERBSIDF N s csfnprhée el%®v&PoRtegwpight . That is

el evat gossabuki ad O:fmﬁmmﬂtveé[téﬁt@ans@ﬁlﬂlrﬁns in which
plenernéﬂ%\gl Qa%gver F gﬁff%fe”t nacggggrg |Ut%g% in an

15 - The suspension & car canb
usi ng eaqt#@@ta gagesevenbia s4dpshs| @)’ﬁlﬂat p§. the elevator

Lpnpengatd onnofenigpeagkongabi e BuifABaR§iDE SFCORE ele-
pensatl n syst em accor di n% to.,the i nventl% L’rsleaelevator

cheap aG0°%i M5e EEFTEET &% o H T St

Cbnpen§@¥|on of rope elongatlons by nmeans of a |ever

i's a-chgap eﬂ%a'tb%htsoihrtli@hub% thetbirngaﬁdl%nr%% be im-
elongatlon CE% ens on sol uti J nven

RIeBeRPER g AR BORCPaREE TG SPRERCRS -
Jt‘-’he +oﬂﬂa@s sSTEpERsacti n§ ohet kert cap- H25 inpdemeheadiensing

The rata'lﬁlogﬁtéﬂﬁfnsdlhzeaﬁl%r %%pzﬁéTgnafaﬁm on the
tractign sheave |€ ependent of the |oad. - By _usin

t he roE@mQFBﬁﬁE}?%n TG POEe hiYofieapfiedt a com-
i nvent pengatingcessaey staessliiag tte hhehiimgeandon is a

cheap and simple structure to implement.
20 — 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-

25 " tion sheave.
- The ratio between the forces T./Ty acting on the

- traction sheave is independent of the load.

— By using the rope elongation compensating system of

the invention, unnecesgary stress on the machine and
30 ropes can be avoided.

. — By using the rope elongation compensating solutions
of the invention, the relation between the forces

T:/T2 can be optimized to achieve a degired value.
— The solutions of the invention for compensating rope
35 . elongation are safe solutions which make it possible
to guarantee the required friction / contact between



30 ropes can be avoided. By using the rope el ongation
conpensating solutions of the invention, the relation
between the forces T1/T2 can be optim zed to achieve
wo 936 val ue. - The solutions of the invegtiaohodsiosi7
conpensating rope 35 elongation are safe sol utions
which make it possible to guarantee the required
friction / contact between WO 2004/ 041699

PCT/ FI 2003/ 000817 9 the traction sheave and the

hoi st i ridper opeadtnical | sheatelathdnshe- Haisaddigt imope the all
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Mery-| ghge eRR eADRGAHINS. idecodSeNANIOhd Nehe ar-
di aneters of %geﬁgglkﬁ s.usedt.- By_ using a rggg
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for theyt 805H04  AbHONINRRIBhE oM At i PisdAlcibn ac-
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el evat GPERMYs EOs fE8d TFHRGELPE dBoWhisB the grupgpsating
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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
25 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 Lo the invention.

~ In both passenger and freight elevators, many of the

advantages achieved through the invention are pro-

30 nouncedly brought out even in elevators for omly 2-4

people, and distinctly already in elevators for 6-8
~people (500 - 630 kg).

Accoxrding to the invention, when an elevator, e.g. a
hydraulic elevator or traction sheave elevator, is to
35 Dbe modernized or replaced, the existing elevator is



advant ages achi eved through the invention are pro- 30
nouncedl y brought out even in elevators for only 2-4
people, and distinctly already in elevators for 6-8
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an el evator, e.g. a hydraullc el evat or” or
tracti on sheave elevator gﬁ 35 be noderni zed or
repl aced, the existing eIevat is WD 2004/ 041699
PCT/ FI 2003/ 000819 10 renoved partly or conpletely and
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When ,a, _so rop ed h draullc evator 1s to be re-

pl acdi ' ﬁ%@a@ﬁm P@&S {RE FAREHIb i Srded s repeEsinpe as
to usesep&xn&ngnsﬂamxyalam evetraciocal Rebhgdsanlicstbada-
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el e- vator car, ace for t es | S
20e e RAEVARREN C51t P&c?ﬁéﬁlg heererdiash deve iBs reeefethpretor
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When a so-called roped hydraulic elevator is to be re-
placed or modernized, the invention makes it possible
to use a somewhat la:r:ger' elevator car because, instead
25 of a hydraulic cylinder placed at the side of the ele-
wvator car, only a space for the hoisting ropes is
needed. When a traction sheave elevator is to be mod-
ernized or replaced, the invention already allows a
'clearly larger elevator car to be used, because the
30 share of the shaft width required 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 be replaced with an eleva-
. 35  tor for 8 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



clearly larger elevator car to be used, because the 30
share of the shaft width required for the counter-
wei ght and counterwei ght guide rails, either laterally
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atirng a larger elevator car. Thus, for exa
el evator for 6 persons can be_replaced wth an el eva
35 tor for 8 persons, or an eflévator for 8 persons can
be replaced with an elevator for 10 persons. The
i nvehrargéonelsvateos appl ilzaighe ther nust isuicablectrboge of
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and _secondarily increasing the car, size. The nptive
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aboveecominyidne dineasaphnisicor tiswneant lsdizer. e e, mdere afior

el evaoddrd Ofat it aRe baRtacesds genesAldtr R ¢RE afbve-
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avy
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Icomptet e iseptacérentreplacedie gedeehkVat dthesyssemaarde the
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factors._ 20 In the elevato venti on, _nor

el eVt of 1 eHRFSY | AYSFePest 5GBR1¥s CEBRAFEF| YoRsREEYHe| OF

W r ethe opled , elarvatapplsyeabiheard nid heargt edsatasr muttialdy al-

pOSSi . p ‘I'E?xﬁj rtificial materials

andsé%}prgastlﬁ% kéi\?\')%l (r%:% t@E% ogcd- a&%ﬁ’?ﬁg part is nade of
retifi c:it%lﬁ fi_25 ber, such as .e. % so-called "aram d
ope® | T cRIRYIEST r &dentS HEWRbL6BosRPFHL ystevator

)i n igEmgr sropppl | carcch as  generally used steel wire

ropes, are applicable. In the elevator, it is possible

to use ropes made of artificial materials and ropes in
which the load-bearing part ig made of artificial fi-

25 ber, such as e.g. so-called “ara:ﬁid ropes”, which have
‘recently been proposed for usejin 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-

30 wvator of the invention are elevator hoisting ropes
o twisted e.g. from round and strong wires. From round
'wires, the rope 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-

35 low 0.4 mm on an average. Well applicable ropes made
. from strong wires are those in which the average wire



bl e solutions also include steel-reinforced fl at
ropes, especially because they allow a snmall defl ec-
tion radius. Particularly well applicable in the ele

‘igmzéé?;g‘g%”of the invention are el evator hoi Stﬂ!é‘i%lﬁ(ﬁ? 817

€.g9. fromround and strong wires. Fromroun
Wi res, the rope can be tw steﬁ i n many ways using
wires of different or equal t fckness. In ropes wel |
applicable in the invention, the wire thickness is be
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t he #hvent3®M) Nimihochetdre melrevat or car i s suspended
by nmeans of hoisting ropes consisting 15 of a single

roperes aigyaber et pacalihebntopes. isalfliehe¥Bboklevator
havi ng a. tracti on. sheave whi ch ves the ele- vator .,

car B9F mbBndugr IR B8 QPR PhpBRioFHY HRES SoPEREHERY
¥ thk doisdniong ropesogoenguombear @€ dadaddwh- repess said

fromei&es @bV RnC A +r8BHibACsHORFe RUIdORRVEE 2he! Ble-
upwar ds fromthe el evator cag‘l are under a first _ rope
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PO 14 DRSs Y FRVAIMRLHSoFT 05  hen & VALY Bbr ek Bn@Ugo-
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119 KBBFPHGS t FEOPatRE EHEFREPThEPTodTd ST @ first

roperope temsion (T3} which is greater than a second rope
tension (T2), which is the rope tensiocn of the rope
portions going downwards from the elevator car. In ad-
dition, the elevator comprises a compensating system

25 for keeping the ratio (T1/Ty) between the first rope
' tension and the second rope tension substantially con-

gtant.

In the method of the invention for forming an eleva-

_ tor, the elevator car is conmected to the elevator
30 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
.35'.keeping the ratio (T;/T:) between the rope forces act-



tensi on and the second rope tension substantially con-
stant. In the nethod of the invention for formng an
eleva- tor, the elevator car is connected to the

‘%g(y%glr 30 roping used to hoist the el evat ot £800s/000817
ra Peyitimsions

roplng consisting of a single rope or a plura
of parall el ropes and conprising rope portions going
upwar ds and downwards fromtHéd el evator car, and that
the elevator roping is provided with a conpensating
syst énpf ain 38pkeepi agdt bwratirad (Jie?)ichet vedstishe ially
rope-HaLEgs.act WO 2004/ 041699 PCT/ FI 2003/ 000817 13
ing in upward and downward directions substantially
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count er wei ght accor di ni;

20 spring or a simple ever
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

Fig. 1 ig’ a diagram representing a traction sheave
25 elevator without counterweight according to
' _ the invention

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

30 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 counterweight accord-

35 ing to the inventiom,



the invention Fig. 2 presents diagram of anot her
traction sheave elevator w thout counterweight
accordl ng to the invention, 30 Fig. 3 presents a

vgfg) f athird traction sheave el evator (‘,Af/hgn%%ﬂosn
unterV\E| ght according to the invention, F

presents a diagramof a fourth traction sheave

el evat or w t hout counterwei ghtMaccor d- 35 ing to the

i nvention, WO 2004/041699 PCT/ FI 2003/ 000817 14 Fig. 5
prese&nys & dipgesmtef saanbitdweant odckhothshegy:tion sheave

el evator wit hgyéthmﬁa@@t c%%ﬁgégmf%ﬁt ﬁ&!asrdmg to

i nvention, Fi 6 presents I agram o
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of another tragti sheav el evator W1
cgountervve| ght afaccgcr i ngt RO h&© mv%ﬁﬁ%ﬂ’% 18°gPEling to
presents a diblgg amushitamother tracti on sheave

el evatgr Wt@fgse@ﬁén%erd’ﬂ%ﬂg%}n @@cgﬁgtﬁ@rt&aéﬁ%n sheave
i nvention, Fi 9 resent s di ag_ﬂam of, anot her
traction shea v arorh W‘f h&& E%ﬂﬁ?‘eﬁ% ghgording to

accordi ng to tHs& idvenitiesnti on, Figures 10 present
§@|UF&Q“S&Ifup%ﬂééia%naE%ﬁab%%mEBﬁ aﬂ@ﬁﬁgrléﬁéygicga%heave
W

been repl ace th a so| tion according to th
i nventi on. tore SEREROUE o FRYR BRI I?‘ﬁ%‘i’?‘?ﬁ@%nto
of the 20 sttha:tm:en@ﬁ,oan el evat or accordi ng to the
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coun a e € o
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1ayout has been replaced with a solu-

tion according to the invention.

Fig. 1 presents a diagrammatic illustration of the

20 structure of an elevator according to the invention.
The elevator is preferably an elevator without machine
room, with a drive machihe 4 placed in an elevator
shaft. The elevator shown in the figure is a traction
sheave elevator without counterweight and with machine

25 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

30 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 ghaft above the elevator car 1, from which

35  diverting pulley the ropes 3 go further downwards to a
diverting pulley 13 on the elevator car, and from this



vator is as follows: One end of the ropes is i movably
fixed to a fixing point 16 on a lever 15 fastened to
the elevator car 1, said fixing point being |ocated at

vg%g(toaﬁ)ﬁg e a fromthe pivot 17 connecting t /ﬁy@@ $o817
I'S P1us

evator car 1. In Flg 1, the lever
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25 the traction sheave 5 of the hoisting machine 4 along
the rope grooves of the traction sheave 5. From the
traction sheave 5, the ropes 3 go further downwards to
diverting pulley 7, passing around it along the rope
grooves of the diverting pulley 7 and returning back

30 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

_35 .2, to a diverting pulley 8 placed in the lower part of
-the elevator shaft, passing around it along the rope
grooves on it. From the diverting pulley 8 in the
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machine and the diverting pulleys may also he laid out
in other appropriate ways in the elevator shaft. The
25 '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/or more times. In this
way, the contact angle can be increased in two and/or
30 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 another way, e.g. by
35 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



machi ne and the diverting pulleys my also be laid out
in other appropriate ways in the elevator shaft. The
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guide rails 2. The diverting pulleys 9,11,13,18,20,22
on the elevator car are preferably mounted on beams

25 disposed in the upper and lower parts of the car, but
they may also be secured to the car in other ways,

- €.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

30 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

35 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-



per part of the shaft are nounted on the beans 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

*&Wz&ﬂﬁm@h?vator car are preferably nounted op. aﬁﬂﬂ%m&én

drsposed in the upper and |ower parts of the ¢
they nmay al so be secured to t car in other ways,
e.g. by mounting all the divertling pulleys on the sane
beam The diverting pulleys 8,19,21,23 in the | ower
part lel tfhremslhbt rameopr shechblie nbhonsethg n-dgwe: %hﬁﬁimmn—

30 flw@.QEis Eﬁoﬁ' Botik: of @s%ﬁ%h&”df{leys‘i%ge;};%gggit%%

rope g bet ween ivertin "WHT C
i s aWh;bF f & sHPEogth%. BHa%Jecaﬁ o‘Fhﬁ?"teo % Rngaggentiben por-
I n atipnefod atthe Bolstimn asger di n@pth@ehhaHapwediwvikting

the or r necte to the h0|st ropes

@ pgggﬁgg Tﬁ% %p+ ggggﬁ%ﬂhlvertlng é@e% and
the ﬁ#ﬁ?§?lﬂﬁhpgﬁl?he7hdﬁ§1|¢@ﬁ¢ob@sl@@lamaat@@ ﬁnomther
bot hwaydean@fteaah%fdm&jﬁllengru ﬂe@ét e° e by

dlver%% ¥[hi004/041699 l2003/00 17 %

from the r|m i%h TRaHoi <P gl?%p%§sﬁo:H’ lng pul-
war d$e¥r dnihdt hnsk descetsaticlwibemdaipdwd ey, amdw rop-
Whi chngl exatoradd %ﬁﬂg@%t 'WQQp? h eﬁMerégt)Er@ ages s RY ; pome

tion é the h0|st|n gé ween these dlvertln
pul | 8y8¢ B ? %%t i on sheave 5 and

di verting puIIey 7 can al so be inplenented in other

way s This teageomapbibie dWrdmaeshi 1y, thechlesakoy. shyft is
usi ngr&@ﬁﬁwm d liad cohBtWhk ek aSE, iRt kfagaRUl the

| ey ot necessar e at, all, ESWrop

oY ol Dole TSRO ot ehReDe et A &) (e ENER2RA o
i%bnelt%tH@ﬂthp@mdﬁpramelgbpun@rsaﬂutleﬁstTthﬁdmamblne is
machgngn 4 eRbaged t'on E$ea§b§&ﬁﬁc§c@été§faﬁétﬁh§en pEgRk e qg'v)ﬁtor

of a flat ﬁonstr i n other words machi ne

rs ait i CF ek el then Ao Esar diter BAgh Ppsmay
mﬁdthl%@mb@wplﬁﬂqﬁﬂdlféerantlgase ¢ heoyratiiposing thki Blim

| :
2;28“3%%‘*’ %%‘3’"&“23%?‘% ST belRefl BT RgIEAEy ex-

%Iésﬁﬂnac%% et RMRYSE @iy 2 i shokh n‘@ajf:he Epj fhe

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

is possible to use a geared or gearless machine. The

25 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-
~ticated machine types as the basic machine solution.

30 The elevator shaft is advantageously provided with
© equipment required for the supply of power to the mo-
tor driving the traction sheave 5 as well as equipment

- needed for elevator control, both of which can be
placed in a common instrument panel 6 or mounted sepa-

35 __rately from each other or integrated partly or wholly
with the drive machine 4. A preferable solution is a



machi ne partly or conpletely between an inagi nary ex
20 tension of the elevator car and a shaft wall. In
the elevator of the invention, it is possible to use
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the e_Lle%\é?:to%r %%r the inlrentememe o
ion, the diverting pulleys con-
nected to the elevator car may be preferably mounted
25 on one and the same beam. This beam may be Ffitted 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
30 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
35 lower part of the elevator shaft, may also be fitted
. .e.g. on a common anchorage, such as e.g. a beam.



ing pulleys 23,22, 21, 20, 19, 18, 8. O her suspensi on so-
lutions can al so be used to inplenent the invention.
20 The el evator of the invention can al so be
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pension ratios are used, the lever 15 is pivoted on
the elevator shaft.

__25 Fig. 2 presents a diagrammatic illustration of the
structure of an elevator according to the invention.

The elevator is preferably an elevator without machine
room, with the drive machine 204 placed in the eleva-

_ tor shaft. The elevator shown in the figure is a trac-
30 tion sheave elevator with machine above and without
counterweight, with an elevator car 201 moving along
guide rails 2. The passage of the hoisting ropes 203

"in Fig. 2 is similar to that in Fig. 1, but in Fig. 2

| there is the difference that the lever 215 is immova-
_35 : bly pivoted on a wall of the elevator shaft at point
. 217. As the lever 215 is pivoted on the elevator



which may be e.g. 2. In connection with rope forces,
we can al so speak of rope tensions. This constant ra-
tio can be varied by varying the distances a and b, 20

\989@%5?1 ¢dol/ T2 = b/a. Wien odd suspension ratﬁﬁﬁmﬁﬁo@moosn

used 1 n the suspension of the elevator car ever

15 is pivoted on the el evator car, and when even sus-
pension ratios are used, the 2dver 15 is pi vot ed on

the elevator shaft. 25 Fig. 2 presents a diagrammatic
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el evhfol, cim wkich 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 wvariations 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,
30 it is essential that the rope below the elevator car
' be kept under a sufficient tension. This can not al-
ways be accompllshed by us:.ng a spring or a simple

Clever.

Fig. 3 presents a diagrammatic illustration of the
35 structure of an elevator according to the invention.
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sheaves, it is possible to imfluence the magnitude of
the rope elongation to be compensated and the ratio

25 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 hoisting height, the length of the rope used in
‘the elevator is large. For the operation and safety of
30 the elevator, it is essential that the hoisting rope
portion below the elevator car be kept under a suffi-
. clent 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

35 suspension ratiocs 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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such as polyurethane or some other appropriate mate-

25 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

30  pulley 310, the rope goes again downwards to a divert-
' ing pulley 309 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

.35 . pulley 307 and the traction sheave 304, the figure

"'_shows X wrap roping, in which roping the hoisting rope
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shaft, passing around it and then going further up-

25 wards to the tensioning sheave 315 fitted in place on
the elevator car and immovably fitted to tensioning
sheave 313.

Fig. 4 presents a diagrammatic illustration of the
structure of an elevator according te the invention.

30 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 401 moving along guide
35_-_.rails 402. The passage of the hoisting ropes 403 in
-~ Fig. 4 corresponds to that in Fig. 3 with the differ-
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Havi ng passed around diverting pulley 308, the hoi st
15 ing ropes 303 go further upwards to a diverting

W& hdoGHaeonl6 fitted in place on the el evator gafr,R35cs17
around this pulley and then go further downwards to a

divert- ing pulley 317 in the | ower part of the

el evator shaft, passing arourd it and returning to a
diverting 20 pulley 318 fitted in place on the

el evanoe thet Havihg. dasisedarsdondndi ¥Besiag pud &% are

318, Ol St i 0 3 ownwards a
di verfililaﬁeapa'ﬁl g}%??%9g§?i%%de%w%%ﬁanﬁ’hég lfeo%éflaﬁogy on
part S6f tEteme\Rft oFhe srapvatgasshaft ar dandhe tenpioning

t hens@eiaﬂgs; uﬂBhgn_&sumrl& Sefrdsl tjﬁl t ﬁ}saé@nghorﬂﬂag elevator
shea itted in_place on. the elevator car an
i%nnéggﬁé_FF?%e%°¥ojfkﬂﬁﬁQﬁ%q%ionsHESG% g&%. i ?gﬁr car,
pres&hts dsdicagrasemef cevbnusterensionf rebko bothictar éhe
of apopkeyatofoRCE0EH: Nthd 1RtV Rt AN.gnBAnThe e rope
eIevatoE.ls Brfferaﬁgy an elev%tor w t hout machine |,
r oonP Ot R aP8r P Ve thacAPn& 904 4pl &L&d FHFPERS L8P FaEdP 19
shaf ¢:1Th@hel endt of shewhoistirte fdmps el03 eliovathieorle-
sheavgrgle¥at ofo i £ 0t count %M@hah&e@gfomﬁ& u-.al%gﬂ N915

abovefL with_an el evator car 401 novi ng al ong 35
rai | 915822 #REIFEsSLgEeErT KB HBi SRFng Fflopés thes hoisting
Fi g. rdpesr abspantbet elehator ne&i gis3fakstbnéhetdi ther ten-

/ 0 008 ' '
R LT

in t eI at e @i 413 prler &bl umayailye fidtedmtepether
tthe shévathey shaét .sobsirklie te€nsheni eevalwavehadd3  ALS a

are hbldehd LAlAEe IR g ehaydha o shakk 3l 19k blor
connection With the el evator car, " this s a cdse€ o1
evenSNsPIMRT oTPT athd Botdting meehipgpangodivertipgyveul-
t he bématmﬁaau,alandoslmmhe Tape s@%éﬂl}ﬂ!l:]brbemcijﬂoiwt . the
In Fi es ensi ratLo_ i s 1. _The end o

t he %ﬁ%ﬁ%%ﬁ ropgép403 %gﬁ%ﬁﬁ%%% eIe%iﬁ?%g o carpﬂaleys
2R f%%%éﬂéd%ﬂ&%%r%%si%rﬁ% ahdwre iorg nonishigages (415,

| ar g&13 )i &sret BTustid ed hien ety of 4 t BE=RO0kLSt NG ompensating
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either diverting pulley 419 at the bottom of the
shaft, which pulley is preferably secured to the shaft

25 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 needed is one less than in the embodi-
ment presented in Fig. 4. Thus, in advantageocus cases,

30, installing the elevator is also an easier and faster
operation.

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



ropes above the elevator car is fastened to the ten-
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fitted to hang on the rope portion coming downwards
from diverting pulley 514. Diverting pulleys 514 and
525 together form a rope force compensating system
524, which in the case of Fig. 5 is a set of compen-
25 - sating sheaves. From diverting pulley 514, the hoist-—
- ing ropes run further as desgcribed in connection with
‘the previous figures between diverting pulleys
512,510,507 fitted in pléce in the upper part of the
elevator shaft and diverting pulleys 513,511,509 fit-
30 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
35  diverting pulley 507 and the traction sheave can also
be implemented using other appropriate roping solu-



| arge el ongations, which often can not be achi eved us-
ing sinple |lever or spring solutions. The conpensati ng
sheave arrangenent according to the invention pre-
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e rope forces T1 and T2 acting on the I on
sheave. In the case illustrated in Fig. 5, the ratio
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elongations of the hoisting ropes 503. The compensat-

ing distance I equals half the rope elongation of the

25 hoisting ropes. In addition, this arrangement produces

a constant tension across the traction sheave 505, the

ratio Ty/T2 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

30 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 compensatlng sheave
' system. '



10 Fromdiverting pulley 523, the hoisting ropes 503
go further to a diverting pulley 525 conprised in the
rope force conpensati ng sheave system 524 and fastened

W8 28488 of the hoisting rope. Having passﬁ@ﬂﬁé&ﬁ@@BTT
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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-

25 ing ropes 603 is immovably fitted to bthe elevator
shaft, from which point the hoisgting 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

30 - 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 pulleys 626,625 may be placed e.g. on the
same shaft or they may be connected to each other by a

35 Dbar or in some other appropriate mamner. After passing
. around diverting pulley 623, the portion of the hoist-
ing ropes 603 below the elevator car comes to the di-



traction sheave 605 to the | ower part of the el evator
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e.g. to provide a tangential contact with the hoisting
ropes as described in connection with the previous fig-
25  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 T1/T: ratio can be maintained at a desired constant

30 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 sghorter the greater is the sus;pen31on ra-

35 tio within 1t '



whi ch the other end of the hoisting ropes is inmovably
10 secured. This anchorage 628 is on diverting pulley
625 or fixedly connected to it. Using this roping

@65&ggﬁ699rrent in the conpensating device 624 916}1?12003/00%17

onstant ratio Ti/T2 = 3/2 between the rope forces
and T2 is achieved. Using this roping arrangenent, it
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in t 423 e force T, acting downwards on the elevator
car is the force required for lifting the weight of the
elevator car and the load. This example is not ideal as

25 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

- 30  roping.

Fig. 8 presents an elevator according to the invention
in which a suspension ratio of 2:1 is used in the rop-
ing portion 803 of the hoisting rdpes above and below
the elevator car 801 and DW roping between the traction
35 . sheave 805 and the diverting pulley 807. Compensation

of rope elongations and constant rope forces are imple-



ner described in connection with Fig. 1, which yields
10 the T1/ T2 ratio as T1/ T2 = b/a, which is

i ndependent of the nagnitude of the | oad. The exanpl e
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- upwards or downwards through a distance equal to half
the rope elongation, thus compensating the rope elonga-

25 . 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
_30 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 908,219,921 in the lower
part of the elevator shaft by fastening the second end

- 35 -of the hoisting ropesg to the diverting pulley in ques-



rope fore ratio. In Fig. 9, the passage of the
hoi sting ropes is as described above in connection
with Fig. 6, 10 where the suspension ratio of the
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LT NeLesSropes. For example, the ratio between the diameter
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

25 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 very small

30 pize, 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.

35 substantially round cross-section. In the elevator, the
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el eV iQh, 'ﬁaé VHQJS%%%%ESH %EQSugb&?g nand below the eleva-

tor car is 10:1. In this embodiment, conventional ele-

vator hoisting ropes are used, which preferably are

25 ropes of a diameter of 8 mm, and a traction sheave

which 1s 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.

30 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

-35  are kept constant 50 that the ratio T;/Tp, between them
' is 3/2.



terweight with a suspension ratio of 9:1 so that both
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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 104 present another example situation, in

25 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

_'30 counterweight 1003 and its guide rails 1004 are placed
on one side of the elevator car 1001 as seen from the
door opening 1006. PFig. 104 shows how, according to

~ the invention, the elevator in Fig. 10c has been re-

_ placed with or modernized into a roped elevator with-
-35  out counterweight according to the invention. The
space freed up in the elevator shaft 1007 by removing



wei ght 1003, in which elevator the counterweight 1003
and the counterwei ght guide rails 1004 are placed, as
seen fromthe door opening 1006, behind the el evator

\%ﬁz&ﬁhm%gpl nmovi ng al ong guide rails 1002, ﬁcﬁfﬁmmmmmr7

eva- tor shaft 1007 in the space between t
el evator car 1001 and the shaft wall 1005. Fig. |ob

shows how the space required 3y the counterwei ght
1003 and its guide rails 1004 has been elimnated in
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ree u or the va car
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shown in Fi C an sent ano
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countsboowni ght Fag Xhbwn in  Fig. 10c has been repl aced
with or nodernized into a roped el evator w thout
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in Fi 0d. inp el e- vator
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space freed up In tor y fenDV|ng
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from one side on the elevator car, but the hoisting
function may also be implemented in other ways. The
hydraulic lifting function to be replaced or modern-

25 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

30 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

E 35 passenger elevator as illustrated in Fig. 10f, it is
' possible to obtai_n e.g. about 5 ~ 15 ecm or even more



cmor even nore of additional car width when the ele-
vator presented in Fig. 10c is replaced with or nod-
erni zed into an el evator w thout counterweight as

v‘%‘QWthQ%F' g 10d. 10 Fig. 10e and 10f prese IE&F/B&)SI?
npl'e Situation, in which a side-lifting y ra

elevator as shown in Fig. 10e has been replaced with

or nodernized into an el evat&® w t hout count er wei ght
according to the inven- tion as presented in Fig. 10f.
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coun?cgl‘r'ez\?\%%% Vz‘?lésrs oW |tﬁleF| g tof q:ntl %U%OPB that
3he E%‘?sbﬂl%ikiw exPRgE tredamot hmcessarlly be passed un-

der the car. In accordance with the examples described
above, the skilled person can vary the embodiment of
the invention, while the traction sheaves and rope
pulleys, instead of being coated metal pulleys, may
25 also be uncoated 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
30 the invention, functioning as diverting pulleys and
coated with a non-metallic material at least in the
area of their grooveg, may have a coating made of e.g.
rubber, polyurethane or some other material suited to
the purpose. .' ' |



5 different enbodi nents of the invention are not
limted to the exanples described above, but that
they may be varied within the scope of the clains

‘,pgg(ﬁ,gmgg bel ow. For instance, the nunber OEC’[tIl!‘I%§/000817

e holisting ropes are passed between the upper part
of the elevator 10 shaft and the el evator car and
between the el evator car and3the diverting pull eys
below it is not a very decisive question as regards
t he hasiic asivent algesod td herlsenpaﬁt,;b@nsk@iié@ugﬁ thel Sirt
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nul ti rope passages.
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the car. In acc%rdance with the exa escrib
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or sone other appropriate materia at ‘are used

t he FYRRHtPorfumaREtPEni Y- et divvaralilng pul | eys and
coated with a non-netallic material at least in the
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4 anpf e%quwta Itﬁerdeé‘lré‘ﬁff Icoptsel gpghbebdmplgmenpred as
I N separate units which can be disposed in different
places in the elevator shaft and/or in other parts of
the building. It is likewise obvious to the gkilled
_ person that an elevator applying the invention may be
25 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
30 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
35 according to the invention can also be implemented in
the case of _drum _e]_evators, screw—dri-ven elevators or



whi ch the machine is |ocated behind the car as seen
fromthe shaft door and the ropes are passed under the
car diagonally relative to the bottom of the car.

Wwesedighdne ropes under the car in a di agonapepinéblosir
10 erwi se oblique direction relative to the form of

the bottom provides an advanéaEge when t he suspensi on

of the car on the ropes is t e made synmmetri cal

rela- tive to the center of mass of the elevator in
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51 NGol ARG Wohl, 2180 e Lpyention may be im -
a weight below that of the car and is suspended by a

separate roping arrangement.

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

25 ropes and the rope sheaves and possible losses occur-

' ring in the compensating system, the ratio between the
rope tensions may deviate somewhat Ffrom the nominal
ratio of the compensating system. Even a deviation of
5% will not involve any significant disadvantage be-

30 cause in any case the elevator must have a certain in-
bullt robustness.



5 plenented using ropes without filler, which are

either lubricated or unlubricated. In addition, it is

al so obvious to the person skPlled in the art that

the ropes may be twisted in many different ways. It

is also obvious'to the person skilled in the art 10 ,

that the elevator of the invention can be inplenented

IHINg different roping arrangements between the trac-

tion sheave and the .diverting pulley/diverting pulleys

LOANCIEASE, [ NG CRILACh B0LE.A J0AD, A58 MASE! Iieing ropes
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seewhalf somt heafod BRd e1edddo@. of the conpensating
system Even a deviation of 5%wll| not involve any

significant disadvantage be 30 cause in any case the
2| &rat orevaist avgvediagcer tdipmi - wherdin Fobupstheys elggptor is a

IGALME Li11An sl svat Qvachn Which an el evator car is

suspended by hoi sting ropes conprising a single rope

or several parallel ropes, said elevator having a

1r dvei elevehenvaecahlich novEginhle ehewginorhe marbiern lgdevator is a

HQl-st b NAREORESIevaBEr €i N the hoi sting ropes have rope
portions going upwards and downwards fromthe

el evator car, and the rope portions going upward from
4 heTheekbowttor segordber undeiain fi, r shergpe thensicgatgTigpr of the

andatde nhone 1paEdd eftor SRlngndowavale f&om dheor.
el evator car are under a second rope tension (T2),

the first rope tension (T1l) being greater than the
- Sedbadcklegperr according to claim 1, wherein the elevator is an elevator

without counterweight.

6. The elevator according to c¢laim 1, wherein the elevator has a
compensating mechanism, the compensa'ting mechanism is at least one of a

lever, a set of tensioning sheaves and compensating sheaves.

7. The elevator according to claim 1, wherein the elevator has a
compensating mechanism, the compensating mechanism comprisges one or more

diverting pulieys.

8. The elevator accordlng to claim 1, wherein a continuous contact angle

between the tractlon sheave and the ho:Lst:Lng ropes is at least 180°.

- 9. The elevator according to claim l; wherein the hoisting ropes provides

a high-strength propérties.



tension (T2), and the elevator has been built in place

of an earlier elevator nounted in an el evator shaft

or by making nodifications to4fhe earlier elevator,

wherein a T1/T2-ratio is a constant value, and.is

i ndependent of the |oad of the elevator. 2. The

el evator according to claim1l, wherein the earlier

B -evaeoriguetar arpaFdaRi £al FARIM ftiHgreleVartoroiginghEopes have

&l envad0r sagierdinag 8-amcl ai m 1, wherein the earli-er

el evator is a traction sheave elevator. 4. The

el evator according to claim1, wherein the el evator .
tar BE rhevatere¢atGlithsta Yaifet  fYFEPiAr 2ol iFaANY HRachine 1s
ek bLrinekh€\at Othanba 1The & enatdevaeeording-to claim

1, wherein the elevator is an elevator _without

counterwei ght. 6. The el evator according to claiml1,
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traction sheave and the hoi sting ropes is at |east
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t oi_.sting.ropes provides .a.high-stren .

B us e s R Bhn g By, kb DL oPIERD (s &) Siageger of the
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than 8-mm 11. The el evator according to claim1,

wher ei n oisting nachine_is. lighter in i ght than

G shod it T8 0alTar ] 5185ka oPvasr ShoBr T ph elevator
whaitpd 1in wire eéerrtbhesttatacor oy sheave rnedifiseater wot hhe earlier
@%eﬁ;lasgls,]g cORS t_i@ingla rggia)e%@ltaﬂaasstiag rﬂataﬁfonae@l t&l@nslefgtor with a
other frictional material suited to € _pur pose. v
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r
SHAFE GPmby Tk PYRSORUUT FEAtFORs * bt 1T @it FPafion (1), and the

rope portions going downward from the elevator car are under a second
rope tension {T;), and the elevator is provided with a compensating
system for maintaining a substantially constant ratio (T./T;) between the
rope tensions acting in upwa.];d and - Gowhward directions, and is

independent of the load of the elevator.

16. The method according to claim 15, wherein the hoisting function of

the elevator replaces a hydraulic hoisting function.

17. A method according to claim 15, wherein the 'hpisting _function of the
elevator replaces a traction sheave operated hoisting fupction including

~a counterweight.



el evator, conprising replacing a hoisting function of
the elevator with a hoisting function of the earlier
install ed el evator, and provi dtng a set of hoisting
ropes, said set-of hoisting ropes including one rope
or a plurallty of. parallel ropes, and an el evator
machi ne driving the hoisting ropes, wherein an
18- e Tt gletdal HFCOFAEsItey Stbr (£6- b6 heds Sotninecfaprion of
the theraheol stdongedsopesoisoitdiainthienchexatost Nagst gpe of a drum,
QLLLODSA 901,08 donnuards and evar ds.briam the
el evator car, he rope portions going upward fromthe
el evat or car are under -a first rope tension (T1l), and
JI9heTheE OREhpar 4d@R8igoithgctownwal dwidrem t4re cghey@her included in
h%rlgtyn%deEun%tﬁ?g COQP 'I’:l]é) pgaéfﬁ%&?' oerie‘g’a:r@r’ 1%ndretﬂB?ed from the
“evat or 15 pr OVi ded i t conpensat.lng system
Gﬁﬁﬁﬁ¥ﬁfﬁhﬁ@1a substantially constant ratio (T1/T2) -
"betmeen the rope tenS|ons acting in upward and -
0 directio S. depe t.o 0
AP S S ph 5008 Hplclin LAISPENE o oL B cur
hmeﬁersnzet Herhen stirpgtiusertion 6tevathe edeViarBed in the elevator
dhaptaces a hydraulic hoisting function. 17. A method
according to claim15, wherein the hoisting function
of the elevator replaces a traction sheaveoperated
Hoi 8h¢ rij efaivret irgreudiey U 1g2im ‘douriteriei givt hoggtinggropes have
diRRet@ENOshR3&CAIAL N et Ped] 81 MslBn. Wherei n the hoisting
function of the elevator replaces a -hoisting
function having at |east one of a drum ascrew and
Enofhereleypras poneidigy hioi sty Punehegar W tTpgion sheave, at
1@thod assandhng tRe Ghpé Mrbbvedihes eiaReadt equt pEBML
included in the hoisting function of the earlier
el evator is renoved fromthe " elevator shaft. 20. The
et Abel devoraddi rgotrdiod aianclsin \iBer ehereanr gpl &chagon sheave has
BlaeValOkosdlgrobkas. a Si ze larger than the earlier
el evator car forned in the elevator shaft. 21. The
el evator according to claim 10, wherein the hoisting
ropes have dianeters approxi mtely between 3 - 5 mm
22. The el evator according to claim 13, wherein the
traction sheave, at least in the area of the rope
grooves, is nmade of cast iron. 23. The el evator
according to claim13, wherein the tractlon sheave has
under cut rope grooves -



