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ELEVATOR SUSPENSI ON ARRANGEMENT The present invention
relates to an el evator suspension arrangenent as
waledosned7i n the preanble of claim1l and to an BPCBEFR&G4G00704
hoi sti ng machine as defined in the preanble of claim.
The present invention concerns in the first place an
el evator w thout machine room and provided with a
ELEARPRNSVaPEYS T Omt ARRANGEMENRDI sti ng machi ne, in which
el evator the hoisting ma chine is nounted e.g. on one
or nore guide rails in the eleva tor shaft. The
The nPEREEDR riatvandsiam patates| 40 tan seledpied Boweasion ar-

ran¥@ReHUSPENGd The Wi L ks MSEUS I of rbztatﬁ&ti %&h&évgn ele-
machi nes prOV|ded with a coating to_inprove

vaiQy A9 Hatne Mpsiemen e sheekeasd: He tt.hﬁcpifsﬁw%%@a@é ghaim 7.
the hoisting ropes. Previously known is e.g. an

e S10% L oL Rol! SRRUEIETLTE O YA, Sl 058! flvator
w1ﬂhnwﬂ!mgchanh|nﬁxhavam@ @mo&xd&ﬂIwmnﬂhalangemawmmally flat
diéc,fbeidj'ﬂ %o%?f nﬁgﬁ%ﬂé‘?h' 9 O{E’t Ei&‘}’at‘? rg‘dhge HAldtSng ma-

In an e né"end e mac
Chmpmtr@du@t?ech ealin ererers ght peieegwkde xmll% Jmnethe eleva-

to®t BREFend T Sﬂﬂ@&ﬁﬁf@norﬂ"e@a%@rs QUi dgatalbnithe QUi de catlea
rail lines of the guide rajls eln%g per pendicular to

Dohlis, BHer SUPRCRGHTE ofihighdilfeMseAg @l éyt jtsraction sheave
maqiiindglegrbet aadt hei Hrachi I’k@oiﬁn§0t©a| irﬁiﬁrc@ﬂiubltﬁewﬂﬁlctlonal

g BRI HHE o e EBGIT4 Cin “BRA "Ene i bBF L PHE potF epopes-

is aligned at installation tinme very accurately with

Pré\;’ﬁ)dsr g}:t}h‘?&ﬂﬁ‘ hf@ V\g a%k ans lérl%h'\/%.tg o%%!:t %%S gtﬁlocat machlne

he ro wth't osed sol Utionis
roqnhea§pa@eg<?36%ﬁﬁ¢ edni repeel &l ettt @ﬁaf@/oﬂﬁéﬁétﬁﬁ,t hwherein a

gea{ﬂlaé‘s%ml%lé’iflﬁ@emgéﬁlﬂhge hall@csSi e Qﬁl&i‘elgﬁgjﬁtharger than
elf and the size of the modntin of t he machi ne

theta hptehald ithe HP R - $&ciPunardardn Fridperails in an
eleatemmat aghafitd, tdies é’rﬁﬂltﬁfﬁ tﬁn@ matcflﬁrfé Oiss -sagdd el esa coun-

ter%elaggqg:l el eV to:.fra:;_tlha %oergmedn& eldS Isrhptp%ertsehda on a car
guide rail, the guide rail lines of the guide rails being per-
pendicular to each other. In addition, a diverting pulley is
provided below the machine for so-called Double Wrap roping.
The diverting pulley is placed in a typical manner in the rope
suspension and the diverting pulley is aligned at installation
time very accurately with the traction sheave to ensure a cor-

rect passage of the ropes.

A drawback with the disclosed solution is the space required
in the elevator shaft due to the placement of the machine. The
size of the machine itself and the size of the mounting of the
machine take up space in the cross-sectional area of the ele-
vator and thus reduce e.g. the cross-sectional area of the
elevator that can be accommodated in the shaft. An additional
drawback is that the auxiliary diverting pulley required in
the Double Wrap solution has to be aligned at an exactly cor-

rect angle relative to the position of the traction sheave.
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drawback is that the auxiliary diverting pulley

required in the Double Wap solution has to be aligned
wW@eooan4®|ract |y cor rect angle relative to the POBFRI@00704

of the traction sheave. This aligning has to be done

accurately, so it is difficulbt and takes tine in

cranped shaft conditions Moreover, special tools may

Th RLSGT e T G ot O Aelimabye gl g Gjg, difficule
an@xp&he?inmpemMAqmampa@ashgﬁnncqﬁdxwmp¢ﬁeg%¢meover, special
toéféleﬁnta&/orlhé SphQgQyer G, t Q%n%@%‘é%ﬁ%@t | onedndr awRARKS: 1 reum-

| eve a S ace- S&Vlng evator Su ensli on
stargemgehbat a6f986BHoSC 0N cBBe. PHEE-owid o gly expensive

op@PSE] {ble to install an auxiliary diverting pulley for
Double W ap suspension below the traction sheave in an
exactly cor rect position wthout tine-consum ng and

Thdi thébjl:t o@djtust prertait Arwiridien oby ead @\f*efd‘tﬁne the above-

sus |o arran enen the.i,nventi on
me?%% I?H& qﬁfv@FP}ﬁ pu?lé?’ 5§g§21ure%evator
su$pen©ﬂgmnekuangwméhtthﬁfhecsnomgcahchmﬁe.wuhmmuvuJJ- make it

pos$ eva t %oagq}sﬁ:%llim A0 ugu@fﬂggkgg d‘?t‘?zlelf'i:'lﬂ S. pu-lill\%g for Double

or o e tnvention IS characteri z
Wralh s sgkpsadipn tb@éowhatrlmt*érmiaW@nSbaﬁVeoﬂnclam nﬂactlY cor-

regﬁ Sbevat m'tiﬂdu%g papbLAgnefimthE 1dWENdiFFic®ilt adjust-
aracterized by wh is_disclosed in the

”E%hﬁraétQHEERQQNPQ%ﬁQto@f FREmMSPSPeRHEn &hiRRfSRss of the
1n@iéntﬂ@n| E!‘éeﬁfd QGhad1e Gcll 1ot agt erégeil byunhai atg dlLSertlng pul -
in the other clains. |lnventiyv di :
lefi &5 pPEodifteiah Hhe GEIERBOLEn BiFe SRS Haoh Suff machine
wiahplit catpanatdhend nwehimireown rmcemt idics cladsed onys -t he
application can also be defined in other ways than is

done in the clainms below. The inventive content nay | ,
Tha| sdevohsksbfothsevavantiepaiat €hpiaekherisnd, by what is dis-

c168R8CHA Ihd fohdesdfwentd ol spsppsbderad inn 1 heThé gbtlevator
of explicit or inplicit, sub-tasks, or in respect

hoaavaﬁgawhéﬁes@tfst&e AIVERERES BRIV bY what is
di6as8ec80MR afhd héhatadtdbitasi onparvedfi rlieien ¢t ai 0Bher em-

boglment yfb SUpgéééggﬂgnfgge characterized by what is dis-
closed in the other claimg. Inventive embodiments are also
presented in the description part of the present application.
The inventive content disclosed in the application can also be
defined in other ways than is done in the claims below. The
inventive content may also consist of several separate inven-
tions, especially if the invention is considered in the light
of explicit or implicit sub-tasks or in respect of advantages
or sets of advantages achieved. In this case, some of the at-
tributes contained in the claims below may be superfluous from

the point of view of separate inventive concepts.

The elevator hoisting machine suspension arrangement and the
hoisting machine of the invention provide the advantage of a
sturdy mounting solution in which the auxiliary diverting pul-

ley to be installed in conjunction with it can be automati-
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the point of view of separate inventive concepts. The

el evator hoi sting machi ne suspensi on arrangenent and
wWa b®skei4st i ng machi ne of the invention provi dePCTIBI2004/000704

advant age of a sturdy nmounting solution in which the

auxi liary diverting pul ley tp be installed in

conjunction with it can be automatically nounted at an

ct | I, ect set el.at S

caft P et aR B M i G it benfalorktifhive o
theeppehgiangbés thA fcurat:hepnaahaﬁvagezltbouhaanvroadjustments of
se§€E agﬁ fagnt ﬁl @QrﬁhéH%%SﬁtQ@@ ngeded:f ap EBBBE&BQ mount -

he aUXI |ar |vert|naﬁ , because such separa e
lnﬁo §H?—”Pﬁ§u§??’uéifﬁr asedp ﬁ@rr @o&ar—.léga teer oy idiegy diverting

pusleyct W @i gdh t Bepdi-yest hﬁ@mﬁlihbeysﬁ@c&ﬁﬁléfse%lvbé{ys re-
addi tion, nounti neg%t he auxiliary diverti

qu(’:ﬁﬁj Gncti i ThetheShoHSEIRG e MTHE T ¢ eélYﬁEtyW%r pulley
isakkcspade anujdﬁeﬁenh Of’ﬂOUhElhgl shengumaahang dhget-héng pul-

auxiliar ertin ey LS allo viong . of _
1] dhs raPSufih Ttk PcRIhEY poldhing, iR Be BRERE rpe over
alposgialgiee zacg.mtememtaocef ahhel @watscbnngarma@ﬁualel arrgisrthe auxil-

iaﬁ Osélégf‘éi % Egltllé‘:f/ Sa’?ﬁlép%ﬁows-rh% eé?&/@ﬁgt of transverse

|st|n I nventi on conpri ses | east a
SP3Eat gft f¢1a¢reeéﬁ*da50¥oﬁbaan arf® twtféiarrswa Bes&idPle e.9. to

plaesblan Widvihert paet iogn sheavgerWireli-agsefbby iih the same
nmount ed on bearings so as to be rotatable with respect

SPE§®the stator frame. The hoisting nmachine is secured
g
to a stlffener bracing the stator frane. The stiffener

Th%?e g:zqiy Rl ? fgrgalggan%Pgt gaHgn%%& ort %&h&glses at

rac ron sheave Fan
leegtendistgtior afrdameecamdora toviewd st tdree hoiat | Agrmachi Aexed as-

seﬁﬁlghhﬁ%hSQEEQFErdéf 'gﬁ%gvﬁtrhﬁﬁ@@aéé§@hﬁi§r§§lMounted on
rot at abl e aumhargﬁt vertln pul T

e
bepsingf®i P e FhveRt i BACIFIY %ewdéécrf‘r”%‘&?q% tgetig stator

frghEh ﬁ%@eﬁﬁﬁﬁﬂuh@'%%dﬁﬁﬂgﬂiﬁwﬁe@%ﬁﬂ@|@oaﬁdsthﬁfener bracing
attached draw i ngs

Che P G ateo0r DA | Hititoeehegoasr 588 Y “support  for a

bearing, said support being preferably situated below the
traction sheave and extending in a direction towards the
hoisting machine, on which support is mounted with a bearing a

freely rotatable auxiliary diverting pulley.

In the following, the invention will be described in detail
with reference to an embodiment example and the attached draw-

ings, wherein

Fig. 1 is a general representation of an traction sheave
elevator without counterweight according to the
invention, seen in an oblique top view,

Fig 2 presents a hoisting wachine according to the in-
vention in front view,

Fig. 3 presents a more detailed side view of a placement
according to the invention of an auxiliary divert-

ing pulley in conjunction with the hoisting ma-
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el evator w thout counterwei ght according to the

i nvention, seen in an oblique top view, Fig 2 presents
wWa@2006i0¢147ng machi ne according to the in venti oOPCT/AI2004/000704

front view, Fig. 3 presents a nore detail ed side view

of .a placenent according to he invention of an

auxiliary divert ing puI I ey in conjunction with the

hoi sti ng Chl ne, seen e ew._and Fig. 4
presents a s&&ti difed sfﬁle \%ez:\;e\t/%tgfn%g gtlxaé%rapa
Figti4fener mcesrmisgat sechéongderitiidsn. vy, of @re%‘@fﬁ%r frame

a gener al %ﬂ%&{e@ dafc,rc%ﬁ:td sheave ghewakepawi t hout

count er wei ght "accor di ng to e invention, wherein the
el evator is preferably an elevator mnthout machi ne

Fidoom apd i & dgdye-dmchiae 6fp|aa0©§iadtfhdzhesl@é£\)#éit elevator
shaft. The ele vator presented in eflxgg{elsa

witheti 6RUBREAVESP by AFEPT R PHOGP it angperein the
el¥védboraal r@r@:b@ﬂaﬁ:ly namhlsjjévtdmxel xei/taltmt caechimevesoom and

.al ong guide ra ator
wi BRI it o) B el oty R S R oSaf 1 Tpe ele-
va‘gujfd@neazlelrﬁea toi tshen@mmhal nan4a tdﬂaﬁ@npmngsl’gﬁﬂV%yglevator
wi £08: CUMERAL. %hgevé & Iac ndmgehﬂén%bro%;‘; §narvﬁqlch the

arrang e the el evator car 1,
el@ﬁ@%@}éa@éru sl | sove® edlepgt kaLidegghFabEs t Re é‘lhé\/a%?‘f%%?r pre-

sent 8§ §§e@1§rom1&Beadgeaeo@aekagckow@pQSeneeaeb@vahOWhlch the
shaft Thlé arrangemsn can.al so gé 4 mént ed, on

e1SYRECH TEhES eFBVAE of - cAPIECLiEHTAS herrang gpllevs,
roger uok@aﬁlsasmhgt tewite tibe m&mmmmdm backraablranged

of _the. r. car an t he el eyat af, _
on, one. SéLane aarI Qc}be eleYen%rnt%%r X l\oﬂglé?:%g %xhem% d&§se is lo
catad| soothehewhtavafotheaelawdtgnneabf1the dee@r frag the door

opgﬂiﬁgyﬁogﬁggﬁf ft%% el3ides Hfsddhe 'ﬁ{leé’aén%ar%meﬂ@ %:an also

oi sting ropes run as_follows:
beth@ph@mgﬂtﬁ@ @6pé§Y|§1§@ceﬁeahﬁoe%ﬁgaEﬁéaV@ro%:sﬁﬁFhePS e.g.

1nd|t@1@3téi‘{sé noﬁ éorﬂi@:‘k%%tdkngscﬁﬁﬁi&i 15nphkaceditd heetween the
bac evaifr he eELevator car and the elevator shaft. The ele-
vator can also be implemented by placing the guide rails of
the elevator car and some of the diverting pulleys on differ-

ent sides of the elevator car.

In Fig. 1, the hoisting ropeg run as follows: One end of the
hoisting ropes is secured to the sheave of smaller diameter in
a compensating device 15 placed on the elevator car, which
sheave is immovably fitted fast to a sheave of larger diame-
ter. From the compensating device 15, the hoisting ropes 3 go
upwards and meet a diverting pulley 14 placed above the eleva-
tor car in the elevator shaft, preferably in the upper part of
the elevator shaft, passing around it along rope grooves pro-
vided on the diverting pulley 14. These rope grooves may be
coated or uncoated. The coating used 1is e.g. a friction-
increasing material, such as polyurethane or some other appro-
priate material. From diverting pulley 14, the ropes go fur-
ther downwards to a diverting pulley 13 fitted in place on the
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sheave is imovably fitted fast to a sheave of |arger
dianme ter. Fromthe conpensating device 15, the
wWhmoiosninm r opes 3 go upwards and neet a di ver t PEFI2004/000704
pul | ey 14 pl aced above the eleva tor car in the
el evator shaft, preferably inp the upper part of the
elevatgrdshaft passing around it al ong rope grooves
ro_vided on _the dlvertl I e
<1813tk Sy BE o di e chrb et SO tHas: F ey Topes
goefgrthefrupWan@$nt@easdngenaleglBmllgwchQaéltted in place in

th%o 21%.@1]: o fS Q%? = OLHEL - 2BRT Os #at eHH@Eﬁ{;' EBass!:e,rcpmarouncil
i v t|n , the ropes ur ther. downwar ds
diveraiayven itmg é@l:l é}helSECﬂPQ?e eﬁO‘iﬂ% ppaee Gpvwnwards to a di-

vewﬁﬁ@emtl%ycm ek favi Ag Nagsedoar exad dikivg Hod |@fr pass
the Topes go further pmards to a dléertl ul | X
arpupgedti Angl deefHAthRE UBPRFIpal? Bf ?H@rggﬁgaPBE ey “10 fic-

te@h@ﬁt plabavingtpasapgear pund dIfVEhél Bepatbeyshaftt hend hav-
caqne_agal.n _downwar. vertln 1

ing) BREESn SBPACE SHoEnE L SVatar dif o pakd R o further

doandagdsfhntheﬁlwﬁwanng meiam\ﬁﬂﬂmuu;qnmnegdqmﬁf¢m the ele-

vaxt_Sg ﬁarpl %%%1!(1 Sg%%s\éap%r o'lt [® d.lst g?ulﬁl 3§ Ortﬁé"alfﬁpes 3 go

Vi ng aroun h0|st|n
furbpes Slm@lfd@rth@r té@@ﬁmﬁﬁéé tQPIbFathveW%‘Flﬁg aélulqi%’ylblary di-

vebttihgdp hmgi/a@et&ntﬁ@ecﬁé@yf&prswve Havi ng passed
around this pulley 9, the ropes 3 go further upwards

in tangential contact wth an auxiliary di verting
TheUlaey 11 at-g Uh&e&t&@@i@ﬂﬂshgaVB s .pdbeemixdyi Aiyted in con-

q ? ; : ; ; :

juﬁ#%ﬁthggﬁgungnB é:mgé nearlgﬁggggﬁnaopﬁﬁg%tkgg trac-

tibhorstsdseses 5 Beleweemhdmmamxliaayyddwegt@nﬁgQﬂﬂk%@ 7 and

th%\l %I}g. ng nl [Reklan SSh ﬁlg?ufé] e b M SoSBPYSHPaEbI(BW) rop-
1

rop 1ng opi ng the hoi sting, ropes
1n9,rwﬁ1 @mgéﬁpiag é%ﬁ%é%@l%ﬁ¥ﬂgtﬁépﬁﬁxﬁlHﬁﬂy in ‘tangential

coflb¥ekt 'vﬂ&ho%H@Yagxﬂpﬂ!@fﬁsdﬁﬁ*ekhﬁncﬁr poliiey sheawgatds to the
havi ng passed aroun he traction sheave t.he

and, 5
trﬁ8F§PPngSF%%%% rot @t 0 PNEPGUXPPRERY VARG nghie traction
shedkkey , 7 thas $0aktung rbpasd rgaulac kot ehicheutkiddiirgn diverting

pujﬁ\%g'\r/?i,ggasérﬁgéugéielwggd gilglgckvpc?q:ﬁehecraa%ilcjr?r%eave 5.

In Double Wrap roping, when the auxiliary diverting pulley 7
is substantially the same size with the traction sheave 5, the
auxiliary diverting pulley 7 can also function as a damping
pulley. In this case, the ropes going from the traction sheave
5 to the elevator car 1 pass via the rope grooves of the aux-
iliary diverting pulley 7 and the deflection of the rope
caused by the auxiliary diverting pulley is very small. It
could be stated that the ropes going from the traction sheave
and the ropes coming to it only run in “tangential contact”
with the auxiliary diverting pulley. Such “tangential contact”
functions as a solution damping vibrations of the outgoing

ropes and it can also be applied in other roping solutions.

Diverting pulleys 14,13,12,11,10,9,7 together with the trac-
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is substantially the sane size with the traction
sheave 5, the auxiliary diverting pulley 7 can also

w0 ovsnaam as a danping pulley. In this case, tPE/FRpED00704
going fromthe traction sheave 5 to the elevator car 1
pass via the rope grooves of ;the aux iliary diverting
puIIey 7 and the deflection of the rope caused by the

tlgﬁgléf%{ adévert|€@3p¥11%¥1h ronﬁ¥hﬁﬂ?lgndlﬁjﬁgukgmggnsatlng

e ropes goi ng e traction she
dewhdet A& riopes tbei ﬁngp@mSth@nI%bQ'\{m the" edgyahpiralcar, which

hagogﬂécéaméﬁEﬁsggﬁsfgﬁ'kééfa Qévgﬁé'QGSféﬁéﬁan SYEHy the ele-

angenti al tact™ functions as a solution danping
VaWQBr@@¥oﬁ@h%ﬁhth%3%%Hgdhﬁ@5ﬁbﬁes and it can al so be
applied in other roping solutions. D verting pulleys
14, 13,12,11,10,9,7 to ether with the tr ctjon sheave
Fron £he horSEing ARERATTRe ath?hEOBﬁﬁpgﬂs hgeﬁe%FcEaTgentlal

cohbadt t hetauspensawt labove dhecet evat pultay, 7whiche hddverting

g e g A e
patrtacif ohhsheshaa; ont hehaﬁpeé Hporing t hessed tanwyend i diiverting
pu% %agt %héhfﬁggsagxg% tﬁé¥eﬁkkggd9ukbe¥ al§@r@1ng pulley

rting pu erably fitted In
16pl et the vt Qarttlﬁ ehEVaF VAT ShaPe. hadng passed

arBﬁﬁ@eghﬁéoﬂﬁglgyvﬁhé|B@p@H'b©Yf§rEH§rr§6ﬁﬁw§r§Q to a divert-
further upvard

to a _diverti ul_l 16 fitted
ing| @167 the éPe&QFOQQWﬁr Eﬁéﬁﬁﬁ |E%lpé§§%&“§FbUEPft' pass
arbiha @u:b@m &@QU&@ﬁﬁﬁigﬂ diwrdhernal ownvibeydsl @ of At dedeih place
ey, 17 in_t ower rt .o e ;
e el e e A A
thei fedtiingprapeson tdwe Emmmh&xwdqmnwam%W|m@ @a§S§§rtlng pul-
1Bl O d, di \é%”'ggg tobsaégl%f thge hah s4hpgy! ARRSF 3 &9, having

er down iverting pul ey 19 in the
papeadr sFaindoftiife RUEVRY or LBRarPPERd IohAH TG GFasdprds to a

digeeundgt Bhil@?}' bey ,ont hend 0pESy S u&éﬁeermg d§atsgea around
di verting % the elevator car. ng, passed 5
P ELAEOAEYELEY ngOpuF By PS8 =ELRE - ROPSE: o oPopte Lioge dommuards

tof ur thieferdowanwardd eyo 2a di Merdd ngh ppildey 21 thet édwen part of
th@la&ng%&J“%ﬂé§g¥ ﬁggé ggound it and go further upwards to
the compensating device 15 fitted in place on the elevator
car, the second end of the hoisting ropes being secured to the
sheave of larger diameter in the compensating device. Divert-
ing pulleys 8,16,17,18,19,20,21 and the compensating device 15

form the hoisting rope suspension below the elevator car.

The hoisting machine 4 and traction sheave 5 of the elevator
and/or auxiliary diverting pulley 7 and diverting pulleys
10,12,14 in the upper part of the elevator shaft may be
mounted in place on a frame structure formed by the guide
rails 2 or on a beam structure at the upper end of the eleva-
tor shaft or separately in the elevator shaft or on some other
appropriate mounting arrangement. The diverting pulleys in the
lower part of the elevator shaft may be mounted in place on a

frame structure formed by the guide rails 2 or to a beam
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the el evator shaft, pass around it and go further

upwards to the conpensating device 15 fitted in place
womosie4et evat or car, the second end of the hoPGL/Fr04/000704

ropes being secured to the sheave of |arger dianeter

in the conpensating device. Divert ing pulleys

8,16,17,18,19, 20,21 and the conpensati ng device 15

acLQLLEDe 0ati ng T oge suspension el o herelevalotenare or

car acti on sheav
sepheaetbyator thrdloweauyartarof diheereienpisul | gyt e on some

otﬂ%i‘e%%)gggggﬂ%kgy%o]c%t]lﬁlgﬁm J e‘i‘ﬁperTI{@r@h\‘PérEbﬁg pulleys

eva | ace on_a frane
onstihget @ﬂémgpﬁedceuy R gl@@d@omtﬁé 2i%r DdRCcE beamthe Lframe

stehEtGhar gratnthel uppeprend ol bhecsl gavaehar s&h@&tu@é or beam
separately in_the elevator shaft or o

StﬁBﬁFBﬁ??atlél it FHEVarPangeheRt. Sﬂ?@r&lﬁc\?fg{gftu% the elevator
capuldreysomen bbﬁei:ow@rpr@@maeé troenelievatarrahadteray Tiee com-

t ed |n on, a f stru ture f r med the
peﬁﬁﬁg%nga eo % ¢ Lgﬁ% 3 rd%ture p aggd g¥e¥ﬂ ps @ rope
elbnget1endcoﬁpéheaéhngaassemhbftand §eparadripgi ast hetension-
11’1%0% LaRar Lo ES/ elc%%tﬂsélpéta%a% P}rﬁ[aced to re-

ppropriate nou ng arrangenment . The dlvertl

plpgkl sligestinge RIEWRH oPlcaR gy bechbomt 8d |trhep| sleafpn which

put.heyf rage %Efegggw dedliecel eMatracar td athd orfacbeadf the
structure or beam st ractures in the el evator car o

Sheghar SEcl Vi RS SbhAYorl kod dI% JHGE HepEL Of the shaft,

whgpnr@nﬂ&ayeuﬁnpﬁdﬂﬁxammang&mmad iﬂupxxmepe@sahengelllng of
evi c ustrated in g rope

HEl BRG] orf CBhmEHSth CHETRCRARb YR Rancl B ngadnach case

thEen@mpanﬁgtshgadevassenblyotcmnuatsd ba &@mannggé@GsWyth the

el%@t‘aﬁ Ir e plagg;d ﬁéé NG &I k’x@%b%;: QUE tBevBRLI QY pulleys

whi ¢ ey is preferably secured in
negfgée Jcso ﬁméliﬁéorb}bf Opfe difaf eAVARLAPISRYNE | FGSEE!| eypis also

allbwknebBecdPRBl Pattepf ihbEsshaifon WH athepWlleyatior .
preferably secured in place to the ceiling of the

shaft if an even suspension ratio is used, in which
Incase tdiehiRens aistangploe va eeortdi mpt taroting ednivantion, an ele-
va%%gj lfq%clt:slt%r}lgwr%zgzﬁ:pr?e e.g. as presented in Fig. 2 is used.
The hoisting machine comprises at least a stator frame 26 se-
cured to a guide rail 2 in the elevator shaft and an assembly
consisting of a traction sheave 5 and a rotor frame 25, said
rotor frame having preferably a substantially discoid shape
and said rotor frame being mounted on bearings so as to be
rotatable with respect to the stator frame 26. Secured to the
gstator frame 26 is a stiffener 22 bracing the stator £frame,
which stiffener, when mounted in the elevator shaft, is sub-
stantially vertical and extends along the center line of the
stator frame substantially over the entire stator frame. The
stiffener 22 may form an integral part of the stator frame 26,
i.e. it may be part of the same casting, or the stiffener may
be a separate body secured to the stator frame. In Fig. 2, the
stiffener 22 is a separate body with a number of supporting

brackets 29 extending from its central part in different di-
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elevator car. In this case, the nunber of diverting

pul I eys needed is smaller by one. In advantageous
weawes494thi s al so all ows easier and faster inseel/FR04100704

of the elevator. In the enbodi nent exanpl e according

to the invention, an ele vator hoisting machine e.g.

as presented in Fig. 2 is used. The hoisting machine

ise tator_frane 26 se cured to a
FeaHe AT R AR L e e e T i e erea o che
ST sETFEe o2 6 abyr aeehen ofheavie sk earichga peattor3d r ame addition,

tR5, a8k ferd Ot 0 f s aMey bayi ng preferably @o%ﬁ%%e:%t%ﬁligast one

di.scoid shape and said rotor frane bein
DI | Aigs 566 Va8t Ahethet bapke Wit Hhespbevatort hdhe brake 24

m@ﬁafbmuit@g@oﬁélyS@ﬁﬁ?ﬁﬂoﬁ?a%hgt?&g%irbﬁ%fgﬁhgé h3<® been ar-
ti cin e .stator 1Ir ) . !

w3099 oRer ™ Boh RodREEd J47 CEHESH evarsr diaring Siifneas of
tlot awita bt yEwamé i eabs itk 2t 18N dsnAfoig: e ICaid efudpRess unde-

.t . Jrame substantially over the entire
S%aglgf ‘?lrbg‘trﬁcsﬁ.rl e stiffener 22 may form an integral

part of the stator frane 26, i.e. it my be part of
THELSAE Gasti BY. QL %‘E%f%leb&}eﬁ‘ér s@%.f%%i%gserﬁir egreacing the

body secured to the stator frame. I'n Fig. , e .
haistimehdiaddvine i Pnaatte Body wwiadt imuetsavefs, at a suit-

alslepPOL st AGcOT aekehs A% extanding iR d sacgﬁ%jbglrtpaﬁ for a
in.different directions, the outer end of each bracket .
PRGNS ¢ Tt SHPPETEN G T Tl b By Wdamsirdrad projec-
t Hfcars t et evgldpar t £36m theadﬂiff@ﬁertFB SbWEEﬁ@e&h%Z}%Esting ma-
; t r 26,.conprises at | east _ane pra L
d%%%V?ﬁgﬁgsSpﬁggEFaE%fog@%%Ef%R%V%t8?. b %&eiﬁﬁlﬁﬁﬁlllary
digiesiingnepubl gy f dnctilvirlasia mesmtleddywitiat ahdsedebny on the
subpdr@nged o dipkend h@rﬁ@?ﬁoﬂj'gﬁé \péjtéogola?g RENL NS recly ro-

tiffness of the stator frame substantral o '
Fretiticc AW ISEppreyeriage suddble Tvitlekatsi dits poRseble to

useowrs- adnledodure S tirkie RRIsp2sSbinf f ¢RiiRe 3Rt BRGMNE ized to
. the hoisting nmachine is close to the traction sheave
R T gh?t ﬁﬁ?gaﬂ?st b&owttRe FFaction sheaveca 5 and

themepor th23 dgirdppd nbe doirmg, asaidvedpRakt fheickdon. In such Dou-
bl%r%&%@a@d%p%nggbhnd%%%an%E%J%Ccoming to the traction sheave
run tangentially past the auxiliary diverting pulley 7 as ex-

plained above.

3 presents a vertically sectioned hoisting machine 4 and Fig.
4 presents a vertically sectioned stiffener 22 partially inte-
grated with the stator frame. In Fig. 3, the vertical section
of the hoisting machine is not taken along a plane passing
directly via the center line. Fig. 3 also shows the stator
frame 26 secured to the stiffener 22. The traction sheave 5 is
shown in a sectioned form and rotatably mounted on the bearing
surface 27 of the support for the traction sheave bearing 31
on the stiffener 22, said support being preferably a cylindri-
cal projection. The support for the traction sheave bearing 31
is integrated with the stiffener 22 and extends from the

stiffener towards the hoisting machine, forming the axle of
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tion extending fromthe stiffener 22 towards the
hoi sti ng machi ne. The support 23 constitutes an axle
wo o005k 7auxi liary diverting pulley 7, which i BCTBR0G4400704
with a bearing on the support 23 below the traction
sheave 5 so as to be freely rgtatable. The auxiliary
diverting pulley 7 nakes it possible to use so-called
£ HO sion, which.can be utilized to
in%ﬁ%egﬁeé%%n gac 'aﬁBFeagﬁ{lgﬁgrYr §eUPoR 18R RVd sy 7 below
Ehghdt iy sheayei ppilwg icontedachi@ves bearingCbhom bearing
sUrTa%C o P0Ha bh n MY apn SYRenS) hgqr 3.cquing to
. the tracti 0?1 sheave Irlu.n tga%gg%gfigﬁ slvp%[s&?%toﬁie: 43 Phrmanent1y
INLGGUAtESy W Wer tihsg Piiifaner ad2 ex whllshndoeabove. s8rface has
bepreSeMd, any@iihedl by SREL HaBedeRoLSEH Y LIRGH] eo‘zl;faé% ]
be':aixgi' 4 presents_a verticall segt,i ongd st ??geﬂﬁgrc z Ond%ng
partPal Ty 1 Hte gratédr v hecstaborshagive. 51 nwhiigh bearing
suifadaah&HtlikéYﬁ§£tbééhQinﬁ%?kiﬁé@tWﬁﬁhnﬁﬁa'&3ch§n@9tin the
t: ane passi rect via the center
Stlll%r%?le i gbg'SaIa s%&%%]gv\go{(ﬂ%’ S%QF%r£¥F5%92§u§§€GF§d hpye been
repy Frichilondr a22.a Tres itregc tingrl es teava dh ictR0W1 deddy during
aseghicened d Y, 40U n_the beari .
m qﬂﬁg sEf%fg%g% 2230 @E%QeP?F%h gﬁggvgﬁg traction

surface 27 of t support Tor the'trac
sheaye Bg 23 &e rmeusidiiseneiveztisgi pudlpyorlt deei hg automati-

caﬂﬂ@f&t@hkédaaﬁywﬂgﬂad%¥ec@r%E%QFLQ?%FgESEfg p%%%ﬁf%&ger dur-

ik he téaif.ti gn sheave bearing 3

St i'f'P&Rer222°8nd ext ends fromthe stiffener towards

the hoi sting machine, formng the axle ofthe traction

shea T iliary diverting.pulley 7 below the |
Y ?gqt%?)ggog eg\‘z}g%gl)él Petsum & l\jvitlFﬁ égbgﬁi‘?i Agtofhat the inven-
LipRardisngauridoete® hachiheedxemplke daddmibidd ahbSwPObtit that
it2&aRed@mngtiag integrat 'd@ph sfiffener 22, _whic

bez??iGng surface has b.rge%\é%\é érracgﬁi#é% g?a%'ﬂ% Bﬁgﬁ?gged be-
loganyq%lt?@@CéPW€§§éﬁGiﬁ§ beal i ngcegsbadcey2 ifditeithesven to

Dotibaet imapshepye 21whiebrhReard g sHef agehas iéﬁ?%éec‘r?ﬁinon ar-

raREeNn ia;)egr ated with and nmachined in the s ener . _
BPRET o Fgs. ot ATBLEPFRCS uiPadd® hegee bl e¥edy in Single
Wrapchypededevatdesi tadwanghethe eaghlobber dabeeadiy pulley is

digﬂBéQ@ in the same way as described above but the hoisting

ropes are passed only once around the traction sheave, so the

contact angle of the rope on the traction sheave is about 180°.
The auxiliary diverting pulley below the traction sheave is
only used for “tangential contact” of the rope in the manner
described above, in which case the auxiliary diverting pulley
functions as a rope guide and a damping sheave suppressing
vibrations. The hoisting ropes may also be passed crosswise by

means of the auxiliary diverting pulley, in which case a con-

tact angle larger than 180° on the traction sheave is obtained.

It is further obvious to the person skilled in the art that
the place and method of suspension may differ from the above
description. Instead of being mounted on a guide rail, the
hoisting machine may be mounted on a supporting beam connect-

ing the guide rails, or the hoisting machine may be mounted on



manuf acture of the stiffener 22. Therefore, both the

traction sheave 5 and the auxiliary diverting pulley 7
w@a0vshe422ut omat i cally nounted at the correct BECFER004/000704

relative to each other dur ing installation. It is

obvi ous to the person skilled%%n the art that the

inven tion is not limted to e exanpl e descri bed

b t varied wthin,the scope of

ﬁ% %l%%l%$%s£%¥eﬁs P oW, "FHUE Y HPH R et |%haft e.g.
OTh ot Wééés@& ithe IG]thaé@remftto BDouwbl I \Wyagp thepestructure and
il padtolsn bpt e epglLon.arrangenment can

be |nglenente t?ﬁ S€g§§§%§£mgiﬁﬁvg% Sedt 51 & W My differ
TihetBfeBRIFS FASERLRBL®he &txild aagldatwenanh:g }wlnlvlleyas that

thes sbhlapoissd o the SanehWadh asHescridbed k?@o%{gpﬁuéd the eleva-

h0|st| es are passed only once aroun
fc%’“br% sr}éé‘?ifészd@dt e t8o At SEHRERGIEIGREE he rope on

the traction sheave is about 180. The auxiliary
diverting pulley below the traction sheave is only
used for "tangential contact" of the rope in the
manner descri bed above, in which case the auxiliary
diverting pulley functions as a rope guide and a
danpi ng sheave suppressing vibrations. The hoi sting
ropes nmay al so be passed crossw se by neans of the
auxiliary diverting pulley, in which case a con tact
angl e larger than 180 on the traction sheave is
obtained. It is further obvious to the person skilled
in the art that the place and nethod of suspension nay
differ fromthe above description. Instead of being
nounted on a guide rail, the hoisting machi ne may be
nount ed on a supporting beam connect ing the guide
rails, or the hoisting machi ne may be nounted onl O
any part suited for use as a nounting point in the
shaft, e.g. on a wall of the elevator shaft.
Simlarly, the structure and integration of the
stiffener with the stator frane may differ fromthe
above description. It is additionally obvious that the
solution of the invention can as well be applied in
el eva
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tor solutions provided wth a counterweight.1 1 CLAI M5

1 . A suspension arrangenent for an el evator, which
web@sasar2 preferably is an el evator w t hout nmaRdI/AER004/000704

room and in which elevator the hoisting machine (4) is

connected via a traction sheave (5) to hoisting ropes

(3), by neans of which the eleva tor car (1) is noved,

caggwhi ch hoi sting machine (4) conprises at |east a
stator frame (26) secured to a nounting place in the
el evator shaft and a traction sheave (5) and a rotor

1f rﬁ”%ds%@nsfl‘?ﬁ{n Rgranddnsd assently. o g?{r%{goéss Emc)ﬂ IelevaLtor

m) nt bearings  so as to be rot
3‘{olfsh@nst%]teo‘fa’qqranﬁlt]&%@tvvmae:hlhél stdowg and in which

elmatah:ld’le e f héisethy efadRidge Sthff iy %%%he@%@i k?/"1%10'émtractlon
Or rane

sh é—ﬂﬁf@f characterized in th
st fefe r (229 FEOF sidporty fr%ﬁal?ﬁ)lﬂﬁl‘ﬁ‘gl@l the eleva-
td;%aramghf()Z;&)s W@iiSLHIPjJTWth)ﬂi ﬂg?jﬁteﬂir@ gﬁ&dhlr%:a(@)d comprises
eav and e ing in
A e e P20 T o REER e S h WARERing Place in
theumdstatior rdwftteding teh tafaméalqmgslmafvreee(lw) rpicatd ngptor frame

(23YXidd ISl yeEt iog QHE&%][% ]igCh asggﬁlg?ns ;9N mounted with

arr.angenent according to c charac Yi 78d
bearAnIFot KOa as‘fupE@rtbe( SI?t@E@bh%ummtﬂﬂg rhaepdedr ity bhe stator

frizhe traﬁdlﬁﬂléﬂ‘ﬂeﬁﬁﬁstbﬁé anEHEnthé@Xll% Ofedbfed to a stiff-
trac sheave d the support (23) for nounting

1-QNn
enéarbearzl(anéjﬁa}%ftngf %tﬁé:ogxlféaﬁie t(h?é audharagrerized in that
thei vearith frgnepul [ 2y) (ﬂc)mgalf:&;e&ermﬁﬁppbytl Bb@ghéhﬁglwgt B bearing

G ortiy TRt leity; SRHEEPRIY dRGLEY Welkm tha frraction

shepyeheth)i ngndurkaending) iof a r@lmxpmmrt tmaﬂ@ynthﬁg h01st1ng
mabﬁ@n@eardrf‘gwl@:fcﬂ h é@fr% ?Q ?h%%ﬁé%dt AL of ?g%% h$n$ a freely

the traction s € support
rOﬁBEﬁFHn6u§18é§c?b’n@1?ﬁﬁ¥lﬂi%rmllﬁhﬁ &kl e of the
auxiliary di verting pulley (7) have been machi ned

b%f orehand duri n% manu facture of the stiffener (22).
suspension arrangement according to claim 1, character-

ized in that both a support (31) for mounting the bearing of
the traction sheave that forms the axle of the traction sheave
(5) and the support (23) for mounting a bearing that formg the
axle of the auxiliary diverting pulley (7) are permanently
integrated with the stiffener (22).

3. A suspension arrangement according to claim 1 or 2, charac-
terized in that both the bearing surface (27) of the support
for mounting the bearing of the traction sheave that forms the
axle of the traction sheave (5) and the support (23) for
mounting a bearing that forms the axle of the auxiliary di-
verting pulley (7) have been machined beforehand during manu-
facture of the stiffener (22).

4. A suspension arrangement according to claim 1, 2 or 3,
characterized in that the bearing surface (27) for the trac-

tion sheave and the bearing surface (28) for the auxiliary



4 . A suspension arrangenent according to claim1, 2

or 3, characterized in that the bearing surface (27)
w0 o050k 7i rac tion sheave and the bearing surfRCEFREE)000704

for the auxiliaryl 2 diverting pul | ey have been so

machi ned that they are at anguf relative to each other

such that the plane of rotatioh of the traction sheave

i ffers fr t he ang of rotati n of X il |ary

d%’ev%trjtn%gp oﬁr?%yh Yles]a%‘ﬁnrrﬁﬂnQPC AEE %gaﬁou% gre at angle
relggeisvehetoweeachhetheactiion sheavéhanglihe wﬁuﬁduﬂqun of the

tldacvtel;%ﬂ 2%1@5% ey; Af ergoaééo%sﬁg% WBiethd £agh P@&&;wn & the aux-

ant ageous as pos N respec
1301p%1‘r1atq1ﬂo\fﬁr®n9 Aslespeitsi Bicharmanganematacde dieieting ropes

5 bédWede- 1y Efl&cﬂ&?e&hé}&é'ﬁ&%h&hﬁﬁfiﬂffe&ﬁ&éﬁ?é pulley

the hoisting machine 1s secured directly t gui d
angipagied; WA FRAT iy %dﬂ%@%ra@mr@ww as pos-
silslid SirorrdspsHTR OidRIragdichabl e place in the el evator
shaft. 6 . A suspension arrangenent according to any
one of the pre ceding clains, characterized in that
5Ih@nssuépenﬂioﬁzairaﬁgamsmtidccasding td anpnoekewdt athe pre-
i St ch hoi st.i.n chj Lses _at
10 o O R OBk o T e e s DoRPy B g¥onine is
sqqurad ohimtdEe {6)a awlde rotidr 9 ane (25‘3€paMﬁt&h mounting to
cxﬁ§§%ﬁhﬁ¥né§?ﬂ9ﬂ§tﬁ5hfg‘é%*ﬂd'gﬁhéﬁbﬁﬁéf(%Jﬁ?%]téuﬁﬁgé% in the
Wi t h respe to the stator frane, and ol st ng
el@mEhdte sheidecured to a stiffener (22) bracing the
stator frame (26), characterlzed in that the stlffener
(22) ses a su 23) for..a bear sa
15 6§ R SRePBRFRG T prer Ry L | et ing G (HE 17iet Pon the pre-
ce;he@vecl@)m@ndcharea'deﬂgzecm andithect itdre t owbf fisndéhe (22) is a
%y&&“d hi ne, on which support is nounted with a
earing a ‘eely rotatable auxiliary diverting pulley
(7).

7. An elevator hoisting machine, which hoisting machine com-

20 prises at least a stator frame (26) and a fixed assembly of a
traction sheave (5) and a rotor frame (25), which assembly is
mounted on bearings so as to be rotatable with respect to the
stator frame, and which hoisting machine is secured to a
stiffener (22) bracing the stator frame (26), characterized in

25 that the stiffener (22) comprises a support (23) for a bear-
ing, saild support being preferably situated below the traction
sheave (5) and extending in a direction towards the hoisting
machine, on which support is mounted with a bearing a freely
rotatable auxiliary diverting pulley (7).

30



