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WD 2005/ 049472 PCT/ F12004/ 000704 ELEVATOR SUSPENSI ON

ARRANGEMENT The present invention relates to an
el evat or suspension ar- 5 rangenent as defined in the

PRUREIE4Bf claim 1l and to an el e- vator hoi sPCHFI2004/000704
machi ne as defined in the preanble of claim7. The
present invention concerns in the first place an

| i th hi d i ded with
St suep R an RGRERY hoi st ng. machi ne, 1 1

whi ch el evator the hoisting ma- chine is nounted e.g.

T0R Ofee QD ' rai ' e_el - shaft. . . _
The |nveﬁ%io%§¥%#%ﬁ§% f%#iﬁﬁ%”%glgg %%%gg%ggl%gyben51on ar
BHGEMETY 8 deSperdion, tithitdeadlgsed eleimih ardctd o ele-
veheavaol FBLHY NRSCHITRY a@gedeh hBd ai 6 0ald RE-<LAbLLBPHOVEIaim 7.
the frictional 15 engagenent between the traction

sheave and the hoisting ropes. Previously known is
Theg rrgscatevavent sofh utooremis hbut timachire ploom asn elevator

wlk561:0S @i nsPadd cald op VP 3 096498 %&%aﬁxtﬂally flat
d?earLgsgﬁhokstln% nmachi ne” havi ng, an _axi al | engt o

5rFga Afi©2B9t RBCBiBfet &P &PiChe SHEVRERAE F&Emi\nitédng ma-
changuiidempantesd i . an oreleevatar mslraf ui@erelits ofn tdte: eleva-
ARch S p - o i ide.rail
twhiFgﬁﬁﬁé ot erggﬁgﬂﬁgﬁgﬁﬁég%%gﬁ g%mgﬁ%géfggﬁ?dgoréfffﬁlled
DeHRLIGUITERP r SRFPERFicd of ikt i dEEThig @ -beithg- yRertion sheave
mpehithes| pirotadeac hvi@lé'lhgil- cbﬁtt:%ﬂgi td’oﬁnim@r&}é/ethianﬁridctional

rovi el ow machi n r so-calle

e@%%%%%?%§§%§?%f§hﬁgg %C%%%%r%h%ﬁyepﬁpgegg?sﬁ%+%ﬁiﬂﬁi??PeS'
a typical manner in the rope suspension and the

pPE&VESEE Y IbeYid Se.ai ] géﬁdefévehﬁii aldaidsen initrﬂ%u\Eerrﬁéchine

raccurateé% ith the tractL%n sheave to eq;ure a cor -
P&t FFas %‘\ﬁoogfe‘ﬂt he™ r SPES 362 AL AP alback’ MGG GEhe wherein a
gehsbdas edosel ulg omdlsirichehspase aeqaki®d lengthelarger than
e a pl.ac f the hi ne.
t%eagé‘%téélgf g%hgﬂﬁa%‘g‘i‘ﬁﬁgﬁﬁ &8 ?‘@%E@héﬂsi%nﬁ%? fhgts in an
SHORRIN G t-henengefi Aé thRemaphFpace isvipeeted on a coun-
terassysechiicralagdl eahol ot HBe b5 &at Gl @RS on a car

glilecfg“‘fceai%:,g'thteh%ugcrigszscé§fciglggsal ofrﬁ";ﬂe Og];cuitcpee 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 emsure 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 gize 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.



10

15

C 20

25

30

35

el evator that can be accommopdated in the shaft. An

additional drawback is that the auxiliary diverting

gilley required in the Double Wap solution has to be
QYAEUOER an exactly cor- rect angle rel ati vEBCTEFI20H&00704

position of the traction sheave. WO 2005/ 049472

PCT/ FI 2004/ 000704 2 This aligning has to be done

accurately, so it is difficult and takes tine in

@m&atgt eandid | B@Sdobier e@eiatepeci ab ifools aByricult
anc} tth'l.él’l ala Conse %a%f tchedﬁgovg Ci &%%eo er, special

nlng | Sh 3 he ore’8" Vel attve
te»o@ensname b§ operetl ods Thecobfeqtewte t A ptnheseimove circum-

JHAYRRLI 0R Hes a{lq_g%\iﬁﬁc qQRe drhecraboyigs dregt iengdively expensive
dr awbacks and to achi eve a space-savi ng el evat or

- WFEFEASFon arrangement of economical cost that will

make it 10 possible to install an auxiliary diverting

1@%' ! \%ea‘%r oyl e ﬁr\é'saats ‘iﬁ%ﬁéwﬁ ?s' oW t@ﬁrtsﬁ&tt@@ above-

In an exac cor- rect position wt
MR OB Hs L ATt d%lili@l &l ta@a&% amefRace AHincheplevator

saﬂpeebleﬁbta&el a%@;&ﬁtf@ﬂﬁl OF gédcﬂml went @zt hehat nwemtl mke it
et or esai auxli | i.verti

ey PCDE S el ed 1 LRt O S O O Sngior Dowble
anﬂﬂauﬁpamsuboutﬁéepamﬁeetaw@tVOMUWMﬁ@ue nmunﬂlnﬁﬁactly cor-

2Rk Ut 008y 1JIIP € uﬁltﬁ‘éﬁE ory ffe —tc,rb?léuﬂﬁﬁgt ' Qt'i‘d i %{1 fficult adjust-
characterlze is dis- close

e Fac ot S FaAetoR ) Hen TSR e Agngeggat Of che
ﬂmmeatnng ﬁachbn@nablehehenménkesaldsauhalaatprdzvekwgng pul-

1\(%(}3%65 g %&ﬁ’%@ er}%‘)t Bgn%?ﬁé &{erhuz.@ﬁ' %%epaﬂéléylng machine

. er em s of the rnvention are
wihApHEt EpP2EEDyAthalolugigPys BPREHT PAlvE 16 Fer
cl ai ns. Inventive enbodi nents are al so presented in

t of th I
R R e O T
cébeedben(ﬁﬁernhhnambewheatmayspahanqﬁsQiﬂum|k¢tThe elevator

Halékﬁﬁgb%heﬂ&nghéf hﬂMeEEbéﬁtﬁ&@t§§tcHﬁQﬁéﬂé%&ééH“ﬁfﬂwhat is
seveéral separate inven- tions, ciallLy.if the

e
redaeeen ipe O GHEEPEYSF AR REOR | BREE. Of clhim 7. Other em-

bodiments of the invention are 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 discloged 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-
tiong, especially if the invention is considered in the 1light
of explicit or implicit sub-tasks or in regpect 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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of explicit or inplicit sub-tasks or in respect of

advant ages 30 or sets of advantages achieved. In this
case, sone of the at- tributes contained in the clains
B} 2905/0M8372be superfl uous from the point of vPEeWFDRDO4/000704
separate inventive concepts. The el evator hoisting
machi ne suspensi on arrangenent; and the 35 hoisting
machi ne of the invention provide the advantage of a

éélﬂg?%’mcﬁﬂ}%cll negcl S&h %iégg:ﬂﬁ;ﬁ@g::::fég&:t @%tgghgl E%%;Ye relatlve to
iverti, ul - i i uncf i

e Eer R Rt WRSbb8F o4BarE PO BoGIH0G0I0F hgnes of
gl ingreurled: .ath darekact dgvanraectisatfdingoangperate mount -
r?rj( ald MG thDed @%ep%%bhéﬁnf&t_ &Q@ni{{@ggtﬂr%saﬁﬂﬁﬁg xy, diverting

hout any adjustnments o
Rithiit-ageefaushatued separaite ‘ﬁ%‘tﬁ‘ﬁ‘flnﬁl ngt%wtmqﬁ ealways re-
@nlesme@dﬁdréﬁg ﬁ@é@]ﬁ | Bgrﬁ@tﬂlmxwlahycﬂl VBEL Bigebting pulley
e C separate. no st.r.uct ur.es _
#j eé{ixfeéf %I réisdli%sfj r Onm%?%%lf‘gs uc T P YA REERBY Put
Jeﬁ:yv@m gy ipaidtdyn Wstbebhe etoispinmldiadiome medncpagthe over-

dhe aixid | By tidertd N Puhe ﬁ@ysuh@%ém% OhdM Ehe auxil-
the h |st|n9 machi_ne reduces ﬁ over - ace

’raéa’uu ENBRETBE (- 1RE stfﬂ?ﬂgs nBEHPHE dhd S?Nén wiy pyansverse
soe divetbenglpubtey. shis, abbowkad saviiyg wdssible e.g. to
1%%”%{ S&1evREGF !:? - Bg €l Vﬂ@% sl ds - s%%t&Bﬂt i % same
possible e.g. to place an e tor car of a larger
$%§s-section in the sanme space. 15 The el evator

hoi sti ng machi ne of the invention conprises at Ieast
TSt QL {5AMR ARG, 8, T AL L A WhAl [OrIE B 1660 ses at
as- ‘7 R RE r BeE PR s €ave, asse ?f
Jrﬁﬂmt@d Etjwtcueafman@s asd as rosobe framat aba@ Wwrhs a flxed as-

JRHNGC it e Stdl®konf %ﬁﬁﬁveTh%hlﬂ@hSEbBQmﬂEGhi@emd)@nted on
secyred to a stiffeper braci Egszo the stator frarre

BRRE 10T e Scdifpr PEed Ok 2ERPRST (it BeSBRRdr i Rg, W gstator
fnapeor (THeeilng spriebemabhynsi t natedubed onot he stli fAchéoOnbracing

eaé!@a@é‘éj E‘%ﬁl@di Ng,d ”sf'i‘ E'féz?&é' 88m§§9§0@£93 d N&upport for a
hoi st ng ch s nmount Wih a
hgggﬂpgg asald support belng preferably 91tuated 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 obligue top view,

Fig 2 presents a hoisting machine 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 aukiliary divert-

ing pulley in conjunction with the hoisting ma-
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freely rotatable auxiliary diverting pulley. 25 In the
follow ng, the invention will be described in detai

with reference to an enbodi nent exanple and the

MQ #eFedddr aw- i ngs, wherein 30 Fig. 1 is a geaerebed/000704
representation of an traction sheave elevator w thout
count erwei ght according to thg invention, seen in an
oblique top view, Fig 2 presents a hoisting nmachi ne

accordi ng tenthe, i dserVaRt 'aOerElBﬁQ@tvi/év?Wa@ F' g. 3
Ipresents a nore detailed side yiew.of gla%

d@bordlng t BrEREPFHvenfrEhigRe nséﬁ?|WF§ y |€br?ta39E)frame
pul | ey in cenjffietédmatictddinhe thotké i irgrare:ivD.

2005/ 049472 PCT/ F12004/ 000704 4 chine, seen in a

sectioned view, and Fig. 4 presents a sectioned side

Riicew of PEeatnitsora f geprrals ty ¥ e acEorar ey t Bhedee elevator

Wittt Aburk elrivei gt PAESSRIBnA g8Nehal 1M1r@t\i\r§ﬁ$n a wherein the
tracglon sheave eléﬁ3 at or tho t cou

r ﬁféxg o Il'ﬂ%.hg’l e. room and
accgrg'ngf?opF%% ¥ nt?%n % n "theYel &VETOrSi £°°
wWitdf er abtiveamagihenat or pwat:hduunnrﬁbhl préevaomy aplthfw tThe ele-

v%t@!)"r‘ verdRGHHIe £ p&@&e%%@ré he sel vttt ishafdhefRe elevator

In t figure is a tractiop

ato resent
W&ﬁZ‘QH@ e‘F‘@\‘fgied:r‘”ef@ t%twt%nl"@ﬁﬂépﬁhté‘ & i ‘Hﬁ which the

aglechitne alpove, mavewi ehotdnegublievatdiscar Ehaxﬂﬁﬁyator pre-
s%h%a gy gf ah' %sz dN% %lxﬁaéééa%k%"yﬁr éf@%&ﬁj%i”if' which the

IS a si f ucksack -type el evat or
eéleéf@épar %afiaer%w s2 2 haigitsitioh ravhdmrné - 441 eyt ey ngulleys,

Pkl Wen&@ﬂ@n@oﬂéﬁi@tlﬁgamvhﬁgsﬂﬁ%@nzﬁbﬂﬁﬁ St ide arranged
o] 3.ale r I de.of .t he evat or

R SR A alh, B8 3 Chollon df Rl Reeyrte 2o-

Cﬁﬁ@delt@vah@rrwlnt lofasse e efvadort nerdéoras spemi fgom the doox

E@W@h@s tbhigrgbevator18hafd- Jhis: ar mangesBiin i Al S'Qan also

enEntgd on any sjde of the el evator car 1, such
bgslgl emented on any side of the elevator car 1, such as e.g.

in the case of a rucksack solution in the space between the
back wall of the elevator 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 diverﬁing pulleys on differ-

ent gidesg of the elevator car.

In Fig. 1, the hoisting ropes 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 uppexr 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 is e.g. a £riction-
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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in the case of a rucksack solution in the space

bet ween the 20 back wall of the elevator car and the

el evator shaft. The ele- vator can al so be inplenented
PP WP t he guide rails of the el evator cBET/ERG4/000704
some of the diverting pulleys on differ- ent sides of

the elevator car. 25 In Fig. &, the hoisting ropes run
as follows: One end of the hoisting ropes is secured

él%vtaf&%r5|&,%@"\'l e g Q{Eetl:};@r }_:ldsls'ﬁ@tt elrduhd &HG@RRNSA Nghe ropes
aced on the,glevator ¢ ay
sty Prieede fhais it st erargerLif atals blace in
uma u§@®n1phetcmﬂbeﬂsatemngEQrcehast t Hevhogstpamsped around
&%ggg)uggeﬁ war d%h@nq:c%%%t Ry \é%ralhngiogh‘llwla%ﬁsl‘l:o a di-
ace b e

[ eva- car in the_elevator shaft,
Vr?rl’&fléltgatﬂ ley tHe %pr;feﬁd piRt P&fRCet RE éﬂﬂ&vaﬁlﬁvastﬁaf tcar, pass
dﬁﬁﬁﬁdngta@@ungoltuﬁtm@@ Wepe-dy aeyes divertyhgegdudbhetheo fit-
dlvertl 14. These r.op Vi b at _
0 r unc ggt é: 11Ph¥he Lel\?}lne}? %%re‘% o% Q: geei%vg@ér Shafgs di haw
iingc reessiady areued; hlssm;hlas pbﬁyhpeﬁm wraphnme go further

Mﬂar@eprt@- ap@l%_@tmﬁg eﬁt@iey Fo opy i akrin gm |&Y the ele-

14, ropes ur - r rds t tin
VBtiey o FRCEEd PRERPaCEY B nov B0 s e Hopes 3 go
fRETHeER2 0fel/00187 0t Eangemﬁdaﬁ cantaandwhalli g passddiary di-
I%%g Enﬁe ub |y difae §_ong$héé‘\|;é her upwards to a
|ver g pu ley 12 |tte In place in the upper part
of the elevator shaft. Having passed around dlvertlng

Tl |aﬁ§écliﬂ.1,ar§[hdlﬁr§ﬁ€§n§0ﬁﬁlag@i n tdewpwafelsabloy afditdd in con-

-j\{l%rcttllrcl)% Rf e¥lt1% 1h£| éé er?% (ﬁ*ll% e ongteQ? Sh&vﬂéﬂﬁw C@ﬁe trac-

pass - aroun a drvert
t;;mrn eshelore 5 - B@@wqaqm ptaee aiuﬁlﬂhérmpééweﬁfawgo@utlﬁéy 7 and

t@iee\tasta@tl%hafsheaaed5ha&nel BUGRAS S SHoWE owﬂomwra@pn (®%) rop-
the h0|st|n er downwar

T er vt ng B | S5 | LB Phepi B e Bt na die: 117y GPBFential
o@&tachawum@ na&sedmaﬂaamy tdiiverpohbepudleyhd nopesd® to the

t%ctlgﬁt hglg M’ar dS Qf}gﬁrﬂfi gagﬁgaa%r%ﬂ& &fe traction
aUX|I|ar vertln pul e traction_ sheave
sheave 5 the h01st1ng ropes return to the auxiliary diverting

pulley 7, pass around it and go back to the traction sheave 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

30

35

5 to the elevator car 1 pasgs 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 alsc be applied in other roping solutions.

Diverting pulleye 14,13,12,11,10,9,7 together with the trac-
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The auxiliary diverting pulley 7 is preferably fitted

in con- 15 junction with the hoisting machi ne 4, near

and below the trac- tion sheave 5. Between the
MHOADYHPY2di verting pulley 7 and the.tracti oRCEEERONADO0T04
5, the figure shows Double Wap (DW rop- ing, in

whi ch roping the hoisting ropes 3 run in tangentia
contact with the auxiliary diverting pulley 7 upwards

t it henadd r actdoncisheavesbi agdmapavhag spassak arewpansating
return to

he traction sheave 5, the hoisting raope .
ARG | SRy GPORr BPRERRIPT ep oy e sbe FRaTRY, Sy vhich
Iy bdek seoet bespeastionnrasthisawes She lsuspeoblien\Vibapow the ele-
TRRINGarthen: Les g | Ay (diverti ng pul ley 725 18
substantially the sarfe size with the traction sheave
5, the auxiliary diverting pulley 7 can also function
}?forra tdﬁm&'tragti@ﬂl L?B?llavé ns | hise Gﬁ%%s Itgla>e fu@epkergOhngangential

rom the .traction sheave 5..to e r-car. 1 pas ,
AL e e oGRS ar v SRR R, SPY S dr (g CTverting
pullleay & andiche lgefineftarablyf Gikdefopar IDlaewisén he lower
gdie agKi lehal Yo U-MRIdY NGhpEY | eVal $ny eiks8RBl lardind diverting
éﬁﬁ?cj e sbated that the_ropes qfln frgn1th§.tragt|on 11

Ve anliot REPFBpB IR ORIt HRAIHPy CPUR FveECing bulley

I'd ahtfedd alinc griteamet "on withle tdieswaindd | @ary, deuér thawing passed
Y +nPUCh, T Anoent | - ngtl i -
Sk gﬁﬁa]%}%%%ﬂ?‘ﬂ% TRe T ol porands &0 o atvert

iawd B4lliean Bl s bebappPived PRTbt REr T5piHE ‘@HR i giRtt, pass

DHoextt iirg apdl keysrhdtd3alAitdriOng, pulDgetierfviidd the place

t /049472 P éép 0 '

& 3o/ URIGPLONELT2 o PO TLAO0A 0108 o6 LRS00y 50,
tig fhorimtiheg soppensdi on dbevberhdowheridortea , dieehing pul-
R3s ideigamBeSUSRRASIAN-Y abf0tas thevauspersbel REIOW having
t he el e- vator car, i ch |§ Fig. 1is 7.1. .5 From.the o
RYREE GTOUREavRls, FidVopdlegdthart Mo T eyt to
diomtradhgwptihleéne2aumil they edevetor ngapul Hayik tpagsed around
(ﬂ.:v\aég‘[ié&%l g%gf%wjé %or 8 e S Ry ehpeabhy bl ELeERER downwards
t% a diverting pulley 21 fitted in place in the lower part of
the elevator shaft, pass around 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



10

15

20

25

30

35

part of the elevator shaft. Having passed around
diverting 10 pulley 8, the ropes 3 go further upwards

to a diverting pulley 16 fitted in place on the

B4 YP47%ar, and havi ng passed around this ParFEyo4/000704
the ropes go further downwards to a divert- ing pulley
17 in the |l ower part of the ekevator shaft, pass

around it and return to a diverting pulley 18 fitted

strplaee 15 d hee elta\éath;rm@aremﬂaaf ngheasasmra%gu r!ﬂlaft or

di verti pul l ey 18, the h0|
RIS o6 S VeI &Apal © Ei}g sggﬁamﬂé %ﬁ? %%r?n some
Qﬁhﬁﬂuﬁnﬂnapﬂmmteshﬁﬁkwamq ahamnggmepasséueadmuedtiﬂgsPulleys

c?:&“ 'tﬁ¥ 18R es fULE RRY HBWRLS §Q g1 Livepti g:%e frame

pul l'ey 20 on t ® evat r car. Having passed aroun
RﬁﬁqﬁrﬁgoﬁuFP@yeégvaFﬁﬁ FF st 197y TOpe LR FEEUFERER Or beam

@kwnmms ltno tahedl yEEtA g i ey 2depatdedy nopl Bise éDevator
mg theoekggato&oénaft $ S aroqu I%Pe com—
nd Fo 5w§P€§ P52 he R hpe hg device 1
pengedd ngn d;@lva@e a5 tdwe Ellasitreredcadn, Rife Secompdermbs a rope
é)lfoﬂd'é\% 1691 %binﬁgngéz@fﬁg bgl NGisec Wred fh@lct;m@n&%gsasaaetenmon-
|ane in the congens ti ng devi ce. éﬂ

%Lﬂ V@y§‘3§e 1’7 fgm §158 AAYCPhRITTHPER ?S-F‘gé to re-
pﬂaueceiﬂ&rtﬁ@gmpmmlm I ongy thpebSUSpmnsxfortH@el gveftithe which
;ﬁ.llq_\é%t Ofs gEeﬁgggﬁ){lg Sste'cﬂg dﬁrﬁlracéangot riﬁfet ' Piloor of the

heave 5 o at or auxi liary
akfér't g AYREEFRY aﬁalwvéﬁmg‘tw Yepr a@rt120f14thl% shatft,

thi@w@q\ﬂﬂ[LeQaﬁts @fretfb&abﬂ?vaé@ﬁrédla:fzﬁ PRycdeto NbAt @sliling of
L PLASE o} 3] " AR, SLEMELULS f QLR B, L0E AU Le wpicn case

ralls or"on a beam ure e upper end’
@%mmpﬁcﬁaéhmM@ﬂ@epm ardl yndumtele ig eeai Gflc’sh@ﬁlthth the
él%v%'ﬁo%or&r‘)thﬁ{ 8Ri8PRLART | %@ M%W%@ram@ .pulleys
§$§tvert|n ullg%_ in the gart of th hi 1
or® sﬁ e FSUnt &4 ia VBPE =0 acaFFﬁmet 18 aiso
a@ﬂmmetaaelénramﬁiﬁaﬁ ttehe igetdélatids &F athe elavheam WO
2005/ 049472 PCT/ FI 2004/ 000704 7 structure placed at

the | ower end of the elevator shaft or separately in
Fh&heoREogARENDf SHRBPAE eFEEOFIEMATYEC oFhonlRGIRE 1o, an ele-

vator hoisting machine e.g. as presented in Fig. 2 1s 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 sgubstantially discoid shape

‘and said rotor frame being wmounted on bearings so as to be

rotatable with respect to the stator frame 26. Secured to the
stator frame 26 is a stiffener 22 bracing the stator £rame,
which stiffener, when mounted in the elevator shaft, 1is sub-
stantially wvertical and extends along the center line of the
stator frame substantially over the entire stator frame. The
stiffener 22 wmay 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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ot her appropriate nounting arrangenent. The diverting
pul l eys on the elevator car may be nounted in place

on the frame 5 structure of the elevator car 1 or to a
PEBRINZMP4Et ure or beam structures in the el ePal/BR20@A00T04
or separately on the elevator car or sone other
appropriate nounting arrangenegt. The com pensating
device 15 as illustrated in Fig. 1, used as a rope

eleantdahisonthenpepsat bng &ssard kx%%ﬁieftuﬁe&hg%alﬂné&@d to the
%?g%l%ﬂ 1gm|ng6 E ave assenbly can als

advant ageous! y “pPAc 8§25 Pe- F385e8+9%r??ﬁ@ Pl 1 By ddition,
diet kEibsenrom a2 @hethéuﬁuatoMuﬂﬁamepaEIe¢mpslses at least one
wreker ahl ysSeLWLdd nt}% a}gz?a_;[}gé) 5ﬁeﬁfqleo%rle at%@te Ihe, prake 24

shaft g di vertl ng
gﬁgft1ﬁm&ﬁﬁEﬁOBEFYe§UP%thbf%ﬁa%lVa§§c pey ¢hap|@@e teen ar-
thegedi kbngagk thet hﬁsﬁhaﬁbtribﬁtfh&veéhcﬁbﬁé}ﬂhﬁi drbtlffness of
[ s n ch.ca t he conpens evi ce
ngnggéﬁgﬁnﬁgﬁm%ns%ﬁﬁF%ﬂ%: igx Wi EROP et e ev %oﬁuQEﬁess unde-
FATERIe et jans nunber of diverting pulleys needed
is smaller by one. In advantageous cases, this also
stallation of the el evator.

ibgomg eaS|er anﬂeg ster
e BAbbdPeht® eRahpt ¥ cor dF gt ige and bracing the
hﬁi{émm@nnac:mrm g-c wdbee h0| fshengrmmrn&;maag;e & at a suit-

present 8dahhle Fidi o 1th %'géasx;é ng mi%%'f)%% 23 for a

ngjel_llses at | east a st at or se- cure
é QGJFa?dlﬁuPH@r%IE§&P%rP§ﬁ5ﬁ¥abhﬂ an cydsatiyals projec-
tomsi sxtagiiolg af tomcilieonssitravers 2antowah OOk hkl #Bsting ma-

ai r a eferab
éﬁ%@?an??%hﬁ%?élséogg q%%fggtgﬁﬁ sffﬂi¥gfbrf?¥aﬁﬁe auxiliary
on Bearbigh s awourtdsk withakalemniinich on the
#apaet 233Héﬁb#nﬁﬁéﬂtr%hﬁﬁgnzghe§@&USegotQstES bgtﬁkgély ro-
é%ﬂﬁﬁ‘ZGIls a stiffener,. 22 bracing_.the stato
iC %F‘Pé%@rlarwéh‘%ﬁfﬁt-ﬂedﬂq Yhe @a@@m élt posmble to
wafgo- qa@lgdbDOSb&atWaﬁpysumﬁdnsmﬁn.am&;&ht@ﬁﬁsbé|Qﬁgllzed to
ihe-Leat eEhle' nc,eorgfa(;thea%ﬂgiélt oty f %%e E#? :?cgltll al 5 and

ver the entire stator stiITfener
AP¥n Pﬁt8§FBPlﬁﬁr?O%ﬁet%ﬂﬁ%ﬁﬁ%@oﬁlﬁréﬁé026on i Ie. sith Dou-

ey Woeppaukpehsibe, seie £asdd 0. cRfidgheoSthkl eReELMBY 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 gection
of the hoisting machine ig not taken along a plane passing
directly wvia 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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35 be a separate body secured to the stator frane. In
Fig. 2, the stiffener 22 is a separate body with a
nunber of supporting brackets 29 extending fromits
BEN0PIN49part in different di WO 2005/ 049472  PCT/FI12004/000704
PCT/ FI 2004/ 000704 8 rections, the outer end of each
bracket being connected to theg stator frame 26 by

neans of a fastening part 30. In addition, the

shief fceraetlaﬁ @h bhe starps frare; 2 as
o as the br ie%%f%%év}tullg t7 below
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rabfe® Yb‘ﬁ%?%ﬁﬁ%a A% fefirehamnalsl tchetst iddmemeponding

bPeasing f enkfAgcand 7breagd hnihei heradtoict i éﬁ%mh%?ewhﬁch bearing
he II o s eav uit- a

Q{l&?&é oh%e lﬁ rac eﬁ:fggsgd W%Gﬁpé‘iﬂfl pachdpeq in the

di st ance ow
BehFiener s34 d %fupfpfd‘retr bmm@ pieftdr deayriage phirfidebgahave been

peafe nadhiokExdrendidegib-£9 "hﬁ@fe std, fef:§c[21-§ r%i%ﬁeé I%t z tegay during

0|st|n 15 chi ne. The support
%%ﬁéx de or%tﬁ:at}éﬁjﬁtﬁ erdlzx?ert egFepareeybethnhhehtraction
$hReatsurit exhdnititte aumaliang @nvéhﬁmgsmqrety 23 chel ew Tah@omatl-

ddAGE iRurReawe 350 497t atable

auxﬁfl aré%/} di verti né Sg égt 7&%{ OSSI BI g2fB OE]%I dur-
H§ JRStEd 1BbdaBRe W ap - suspen3| on, \Nhl ch can be

utilized to 20 increase the contact angle on the

1026 90-SIGRYS 5o P AP GBI ESE e e

achi eve
Sif8perfsieit el tashetso Sthoneneple t desdridetd abahgavait that

ﬂtumatyan;gaen,tdxéﬂddy wARSk nt lﬂﬁeagébbé%i‘ @h&eéiam? pgiéé?é/nted be-

S € | ai hed above., 25 3 preSents a vert
sect T(%hr%’P tg?%t FHES et nis 4TQRd Heicgs=anipyeddpised even to

Dppbflpcdidap seare ondevastodd en]enﬁt 22haaretllear|edtyarl H&pension ar-
Iﬁgg%ﬁgnw thnt he an@l(ymefnli:gge in r\:ﬂ:e gsamé %vgyer \ela\enra}-ll %%l Single
W?:ap {:ype elevators in which the auxiliary diverting pulley is
disposed in the game 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 coritact” 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 pasgsed 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



of the hoisting nmachine is not taken along a pl ane
passing 30 directly via the center line. Fig. 3 also
shows the stator frame 26 secured to the stiffener

WO 20039947k act i on sheave 5 is shown in a sectPCHEG004/000704
formand rotatably nounted on the bearing surface 27

of the support for the tractigp sheave bearing 31 on
the stiffener 22, said support being preferably a

eyli pdrt 38icefl PELjead ipN.a TRensYRRORLiAO 14 Hé%%eshaft, e.q.

act i sheave bearing 31 .is integrated wth
'é?h { SRAE 55 ST GLENRHSET FBRTE heSie1i T Shertheovitrmstore and
fLREcHEBREIPMgofmthe net i f ermmguitthe thd estefc MO frame may differ
2005/ 049472 R/ 1200 704-, 9.t he {4 action, sheave
'4;-&%|ve&h99%" 3F1e1£7%ggﬁgﬁpn?ﬂ%y SBVSous that

? The auxiliary ting p y

PECEPUAC LR R B'] SinYSItEed Grthea Webk ibey awplded in eleva-
bear #ohut s anevaBeAaehined @ddeeweykhpdri cal

support 23 permanently integrated with the stiffener
22, which bearing surface has 5 been ready nachi ned at
the desired angle to the correspondi ng bearing
surface 27 for the traction sheave 5, which bearing
surface has |ikew se been integrated with and machi ned
in the stiffener 22. In other words, both bearing
surfaces have been ready nmachined at a desired angle
to each other already during 10 manufacture of the
stiffener 22. Therefore, both the traction sheave 5
and the auxiliary diverting pulley 7 can be automati -
cally nounted at the correct angle relative to each
other dur- ing installation. 15 It is obvious to the
person skilled in the art that the inven- tion is not
limted to the exanple descri bed above, but that it
may be varied within the scope of the clains presented
be- Iow. Thus, the invention is not necessarily
limted even to Double Wap type elevators, but the
el evat or suspension ar 20 rangenent can be inplenented
in the sane way even in Single Wap type elevators in
which the auxiliary diverting pulley is disposed in
the same way as descri bed 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. 25 Thglauxiliary diverting pulley
bel ow the traction sheave is only used for
"tangential contact"” of the rope in the manner
CIgelM3 | bed above, in which case the auxiliary diverting
pul ley functions as a rope guide and a danpi ng sheave
suppressing vibrations. The hoisting ropes may al so
106 PanaBArictiQRs Wi EaRYorBnTeans: Oln! RE AL AT Yy which
diverting pulley, 1n which case a con- tact angle
ellaragesy t bhr 1801 onihde Madcineon (dheave iconplctiaedvia a
It is further obvious to the person skilled in the art
tracfiion nehetuge (add bt PRUSbINGUEPRRS ok hmyPdi Peeps of
will BN ddle SPOYE3R ASSCrin! 1an-nd ] ealh 8l o REERI N0l sting
nounted on a guide rail, 'the ol st1ng nmachi ne nayE%e
mauiiinied (dn acsmppdiidsng ateahrastnest -siaxgot hefxgimele (26)
rails, or the hoisting_machine may be nounted. on
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differ fromthe above description. It is additionally
SR dis kdafoatableomithorasoadie tavERei 6hatan d3ame,

ortFy REFOPhLES:A 0o a0 SPhYLI Q2o MERNCEA AP o

staffRpgaenent(229r anrelcvas or thadh Weiteltorel evfatsefe t hg26) ,
hoi sting machine (4) is _connected via a__traction

hagagfexiged oilRoi shahg pestidfengy mbdas ctommpizas a
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| evator car. (1) i € whi ch-hgi sti .
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a_ traction sheave (5) and a rotor franme (25) formng
a adirpgédonssenvRydswhitéle abedntind smasiringl wiath which
su%%%rrltngfs mounted with a bearing a freely rotating
auxiliary diverting pulley (7), and 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 forms the axle
of the auxiliary diverting pulley (7} are permanently

integrated with the stiffener (22).

.2. A suspension arrangement according to c¢laim 1,
characterized 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 sheavé (5)
:and the support (23) for mounting a bearing that forms
the axle of the auxiliary diverting pulley (7) have
been machined beforehand during manufacture of the

stiffener (22).



So as to be rotatable with respect to the stator

frame, and which hoisting machine (4) is secured to a
stiffener (22) bracing theldtator frane (26),
characterized in that the stiffener (22) conprises a
support for nmounting a bearing (23), said support

being located below the traction sheave (5) and
nétendln a _direction towards.the h0|s 2.
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e stiffener (22). 2. A suspension arrangenent
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nounting a bearing that fornms the axle of

tﬁaﬂuﬂomushdaveramd;mh&layx@Iyahavéhﬂﬁxﬁumgcpu&éﬁy are

beforehand duri ng_manuf actyre of the f ener
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pé%ﬁjﬁﬁ$’QH§rf&§£ébEeﬁflBp% gle? beari ng surface (27)

traction sheave and the bearing surface (28)
for the auxiliary diverting pulley have been so
machi ned that, they are at angle relative to e

h
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aux rary ting pul I'n such manner that the
hdﬂyﬁﬂnguma@meﬁebesmeenum@d dinemttilon sheavguang tieel or
auxiliary diverting pulley are
via a separate mourting tO one or more guide rails or

to some other suitable place in the elevator shaft.

5. A suspension arrangement according to any one of the

preceding claims, characterized in that the stiffener

(22) is a solid casting.

" 6. A suspension arrangement according to any one of the
_preceding claims, characterized in that the elevator is

without machine room.

7. An elevator hoisting machine, which hoisting machine
comprises 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



passed between each other in a way as advant ageous as
possi bl e in respect of operation. 4. An suspension
arrangenent according to aidy one of the preceding
claims, characterized in that the hoisting machine is

secured directly to a guide rail or via a_separate
thﬂnnﬁtﬂgoro 6reler rfBi6d guidharagrerbzed; oigondhsttherthe

t he, el t haf t
sta#ﬁé%@ Fehe2ic ooty o dnyBRe e @ bricaaerth.
sa&il@i BRppoher asd 8id zed thia it bé DewS i epeact(83) difedve
solid casting. 6. A suspension arrangenent accordi ng
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at the stiffener conprises a support (23) f

thﬁweﬁormg,thEUdeGp@ﬁTth@lﬂ@xyhuﬁmﬁddbEEDﬁﬂnbeEmlley
traction sheave 5) and ext endi.n di rection

(%) ov@atf%sp%ma%vgwngntﬁgefmtﬁ@ HE SEhhoPRers (22)
nmounted with a bearing a freely rotatable auxiliary
diverting pulley (7), and that both a support (31)
for nmounting the bearing of the traction sheave that
forms the axle of the traction sheave (5) and the
support (23) for nounting a bearing that forns the
axle of the auxiliary diverting pulley (7) are
permanently integrated with the stiffener (22).



