El evator system and | oad bearing nenber for such a system5 The
subject of the invention is an el evator systemand a | oad bearing
menber for MYiWLBAOL2ZVEtor cabin in such an el ePRTIEPRPIONSNE4D02
El evator systens of the type according to the invention usually have
an el evator cabin and at | east one counterwei ght connected to the

el evator cabin and novable in an el evator shaft or al ong

free-standi ng qui de devices. To generate novenent, the el evator 15
system has at %E]z%"ia% s¥SteR janchdGad keaniing, meles, foromacl i ng
pul ey cooperating via drive nmeans anrf/sden 0ad bearing nenbers with
the el evator cabin and, if appropriate, with the counterwei ght. The

| oad beari ng nmenbers carry the elevator cabin and the 20
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15 system has at least one drive in each case with at
least one driving pulley cooperating via drive means
and/or load bearing members with the elevator cabin
and, if appropriate, with the counterweight. The load
bearing members carry the elevator cabin and the

20 counterweight, and the drive means transmit the
required drive forces to these. Often, however, the
drive means at the same time also assumes the carrying
function. For the sake of simplicity, therefore, the
load bearing members and/or drive means are designated

25 hereafter simply as load bearing members.

Even very early on in the history of elevators, the
demonstrable aim was toward small lightweight motors,
and it was recognized that smaller rope diameters make
30 it possible to use smaller driving pulleys and
therefore smaller motors {cf. DE 6338 from 1878). The
use of flat ropes is also known even at this time
(ibid.). The topic in the early stages was also the
insufficient traction of steel ropes on cast iron or
35 steel driving pulleys, and therefore the first trials
with sheathed driving pulleys and sheathed load bearing
members can be dated to the start of the twentieth
century (cf. US 1047330 from 1912), at that time
leather preferably being adopted as sheathing material.
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of a | oad bRy Heidie? . PRAYE Was aNedinBoyhenbuPpflopasal shegthing

si nmpl e desi giatrait £51 afest dimg 1o chisid oad bearing nmenber with
metallic tension nmenbers and with a polyneric sheathing is to be
capabl e of being produced. 15 For exanple, EP1555234 discl oses a
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| east 50 individual wWires in each case with as s lLameter”a
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the driving OpuI eelyngoéirnogdur%e . A diameter of about 2 mMmor less is

speci fiéd for _the t ensi on nenbers as a whol e. 30 EP1640307A al so
di scl oses t g3l Cérkd}fﬁﬁtée,r Sﬂﬁ%ﬁép dfsPoses a V-ribbed belt as the

load bearing member of an elevator system with tension
members composed of stranded steel wires, the overall
cross—-sectional area of all the tension members being
20 intended to amount to 30% to 40% of the overall
cross—sectional area of the load bearing member. The
tension members are to be manufactured from at least 50
individual wires in each case with as small a diameter
as possible. Fig. 5 of EP1555234 illustrates such a
25 tension member with a two-ply central cord 1+6+12 and 8
outer cords 146, without actual statements of the wire
diameters of the individual wires or of the driving
pulley being made. A diameter of about 2 mm or less is
specified for the tension members as a whole.
30
EP1640307A also discloses tension members sheathed in a
belt-like manner with an elastomer as the load bearing
member of an elevator, the overall width of the
belt-like locad bearing member cooperating with the
35 driving pulley. Better distribution of the rope
pressure to the individual tension members is to be
achieved thereby. On the basis of the standards for
elevator ropes made from steel, which prescribe a ratio

of driving pulley diameter D to wire rope diameter d of



belt-1ike manner with an el astoner as the | oad bearing nmenber of an
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di scl osed i n B 1n connection el evators, conveyor belts
and heavy 15 tires. Here, too, the tension nenbers are to be enbedded

into a pol yneinshal enespess aliynhr ubbek, \t{h% adianet efifad i grofintbe
central wire to the outer wires of between 05 and 1.5 being
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to 20 mip tlres Here, too, the ten51on mempbers are to
embedded into a polymer, here especially rubber. Via a
diameter ratio of the central wire to the outer wires
of between 1.05 and 1.5 being selected, cords or ropes
as tension members are to be obtained which allow good
20 penetration by the elastomeric sheathing material. The
wires are specified with diameters in the range of
0.15 mm to 1.2 mm, the diameter of the tension members

being specified in the range of 3 to 20 mm.

25 US4947638B also attempts to set up a formula for the
design of tension members in elastomeric sheathings
which ensures a sufficient penetration of the tension
member by elastomeric sheathing material, here,
however, the modulus of elasticity of the wires and the

30 ratio of the lengths of lay of the outer cords around
the central cord and of the cords in themselves also

being taken into account.

As the literature given above shows by way of example,
35 in elevator construction and, in particular, in the
region of the cooperation between driving pulley and
load bearing member, topics, such as good traction,
small driving pulleys and therefore small lightweight

motors, the distribution of the forces arising on the
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20 This object is achieved, according to the invention, by

means of the features of the independent patent claims.

The elevator system comprises at least one pulley, via
which a load bearing member (12), which moves at least
25 one elevator cabin, 1s guided. Advantageously, the load
bearing member at the same time also moves a
counterweight. The at least one pulley in the elevator
system is a driving pulley which belongs to an engine
and which is driven in rotation by the latter. The load
30 bearing member guided via the driving pulley is moved
by means of traction by the driving pulley and
transmits this movement to the cabin connected to the
load bearing member and, if appropriate, the
counterweight. Preferably, however, the load bearing
35 member not only transmits the movement of the cabin
and, if need be, to the counterweight, but also carries
these. The driving pulley is preferably arranged on a
shaft of the drive motor and especially advantageously

is produced in one piece with said shaft.
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25 It may be noted here that an elevator shaft does not
necessarily mean a closed space, but, most generally,
the structure which mostly defines the path of movement
of the cabin and, if appropriate, counterweight by
means of what are Xknown as guide rails and in or on

30 which nowadays usually also all the components of the

drive are received (elevateor without machine room).

The load bearing member guided around the pulleys
comprises a body manufactured from a polymer and at
35 least one tension member embedded into the body and
extending in the longitudinal direction of the load
bearing member. The tension member is manufactured from
wires, in particular from steel wires of high strength,

and is in the form of a cord or a rope, where at the



The | oad bearing nenber guided around the pulleys conprises a body
manuf actured froma pol yner and at 35 | east one tension nenber
enbedded i ntwo th@1boolyszns ext endi ng kngt he | ongi t pdymyaEp 201090400 20f
the | oad bearing nenber. The tension nenber is manufactured from
wires, in pasdmeutaneftiosn siees mayeslof hhivghtiakr eegltehthae@tnbssi Bnhe

f f 2011/ P45215-
L PCT) EP2010/ 061003 2 ahe o R8Tt nEC 8L iy, 411 e PRESEaR T USe

t hi ckness anditde slnmdidifamensr thdokmesys with sdafferpossidikbectersse
wires of di ff@reeaefhkekeeeslw tafal Al fdLret é&%@é@ﬁeﬁémﬁﬁl order ok®s

obtain an el evator system having_ | ow costs mai nt ai the o
bearing Renbetr e iveril b i Hee nkddér beariey ereBlcrn Wmléﬁdt hearlnq

bendi ng stressmidr of st ke MMdwRdhavh ngnti e I@r@esén@s&ﬁg Gramieroll bR
t he tension rHerrber lies in a rtgyege of between at 0

to 900
N m2 when it"% ufd T6vePa %I DaI 1Y hdGrAGSthe 1%° s%%”l?stte pngﬂ
di aneter D iterdieonl aeneerel vatorisyst emangt tde hendicwp stbesseso

are select ed, hge e bl QiEse WLLE L0 LhLS SLLESR LATgey Lhg.RestiLon

of the thlck/frﬁw re’in ension e I's suc
el ement aPy ismgdriasice vad lsas deemeassun@d i) mheheptl@nnﬂdat eillsvapor

say, in the Gasenof $Eressespifiqifis rt%%gs%’es' tatS BRISLRLE tpoysehghe

thi ckest wire no longer in the center of the tension menber,
hitherto, bithiGktsdad'Wie el ontigut BEFIhsrmRge al e b@0§e11e@{1e€f| Rhe

which a wireHiakdwg th@reahgesthél ar@itlorn sméflbRresent nof arorgyanpbe,

in an outer Wre pli ﬁord ﬁb%? The bendi n stress %&eg{ t he

t hi ckest wi r'é'Gh 8W§P A XenbBP G L HICRI eFRt or i Dad i n@sﬁﬁ%gr

i s obt al hed hapgpreotionat Bhyt asdsa faunsaypn iof ithe sastl edt putdeyes in
this range, it is possible to use the thickest wire no
longer in the center of the tension member, as
hitherto, but instead wire configurations may also be
selected in which a wire having the largest diameter is

20 present, for example, in an outer wire ply or cord ply.

The bkending stress ob of the thickest wire in a tension
member of an elevator load bearing member is obtained
approximately as a function of the smallest pulley

25 diameter D via which the load bearing member is guided,
of the mecdulus of elasticity E (also referred to
briefly as E modulus) of the thickest wire and of its
wire diameter & according to the following equation:
ob = (60*E)/D. With this relationship being taken into

30 account, the composition of the elevator, with its
possibly different pulley diameters, and the load
bearing member, with its at least one tension member
and with its sheathing, can be coordinated with one
another.

35
If the bending stress ob which is induced, when the
load bearing member runs over a pulley having the
smallest pulley diameter D, in that wire of the tension

member which has the largest wire diameter is selected
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in the range of D/§ = 300 to 500.

An above-described elevator system can be configured
30 especially wviably when the pulley having the smallest
pulley diameter D is the driving pulley, since a small
lightweight motor can then be used. If 211 the pulleys
are as small as the driving pulley, the space
reguirement for these pulleys is also small, which
35 admittedly may lower the service life of the load

bearing member.

If the load bearing member comprises more than one

tension member (18) extending in the longitudinal
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unni ng. i TS G EPBRET S T ohO S DRACCRE G 1 Hel r £BS
of the | oad mmmz|m@rmyﬁm@rcapémutpaerOehpacye@ wRirbRr heas bealgubeded
more ef fectively, b pg dul ing.pullex, I, the grooves, of e, driving
pul | ey are provided, noreover, t ylng groove d??on] S
that a 28 weﬁg@f%ftﬂee;totlsebbml nediwhen rheegl oofpsceoopdr avetei thn
the ribs, tragid o isS,@al$o markedly increased and can be set as a
function of the selected wedge angle of the ribs or grooves. 30 In a

particul ar enbodi ment of the elevator system the grooves of the
driving pul ijy e Dbavedgarshgpadmbermi Anskdiddd Safases t@actlon

particular, hey have.a Ll apoutelq o {spozoLdel giges, eectlon, Jhe

groove 15 running paralliel in the longitudinal direction of the

load bearing member and at the same time the driving

pulley 1is provided in its periphery with grooves

running in the circumferential direction and matching

with the ribs of the 1load bearing member, the load

20 bearing member can be guided more effectively in the
driving pulley.

If the grooves of the driving pulley are provided,
moreover, with a lower-lying groove bottom, so that a
25 wedge effect 1is obtained when the grooves cooperate
with the ribs, traction is also markedly increased and
can be set as a function of the selected wedge angle of

the ribs or grooves.

30 In a particular embodiment of the elevator system, the
grooves of the driving pulley are of wedge-shaped form,
and in this case, in particular, they have a triangular
or trapezoidal cross section. The wedge shape arises in
each groove due to two side walls, also called groove

35 flanks, which run toward one another at a flank angle
B’. Especially good guidance and tracticn properties
are obtained in the case of a fiank angle B’ of 81° to

120°, even better ones in the case of a flank angle B’



35 flanks, which run toward one another at a flank angle p,.
Especi al | y good gui dance and traction properties are obtained in the
case of a flwokeenplesm21df 81 to 120 even better pgryEr201bhe saase
of a flank angle p, WD 2011/045215- 9 -PCT/ EP2010/ 064902 of 83 to
105, even betfe3dnes 1@5fheevengbebfeBSOhes95nandethenbesbfoﬂe§ ab a

flank angle Os¢0 0, i dance he I Jeari menber in
the 5 el evat%Br s%/s thg?‘geggcfg?%g%nadt?o t% an FiVith §3ul I Z%y ﬂgat her
pul l eys may al so be provided with corresponding grooves whi ch nmat ch

wth the [ibsof gbhe |Oatadeal! og nembenan (e L1as! hohpshde; of chie
|atter. 10 Al so, |f the | oad bearlng nber is guided wt

counterbénd|§%FV%qﬁ¥fléé@tﬁghrlhﬁ Jlﬁhytédvﬁﬁﬁa686U§F¥Jb@Ulleyr

provi ded, orpthdeapusidesl Yda@g HpPOSbke prtoarltdeitptwﬂhsv;@t@xewpbhd@ng
oove, gui de, _carr

gui de r|b whi ch matches with r in

05! et § ect | MG ATy TR oPAEENT 315t 6 act bRd Hadrimg  FebEFSPona

t he novenentmeamizkr wrerehapptd cabdre, s ichy rofi ngreofl it et evat or cabin,
sai d | oad bearing nenber having good traction 20 properties and a

hi gh carrying capacity, a |load bearing nmenber is provided which
conpri sé§8 a Fletly nenluf aldhar eliodd onped poily nemenher at iFeagtidad t wathon

menber enbeddad ddyddigihedy anghsxte%arw | Bebbenbongidudinal  nay

direction of the | oad bedaring nenber. The tension nenber is 25
nanufacture@qﬁ%ﬂﬁ%ﬂ@Q%§%¥ui@%;|9FQY&9?QwrnQﬂ @ coFe2br Pope. bLyinfat

the | oad beajgpiugsirenbershasract o8y serad cewliithe a&n @ﬁ\ﬂj@l evat Ofhich
system the t%b%hon mepper_ for. Ehe | oad beari n neng i s desi ed
such that t A% Balsd n§*5Pr &s98b9GF THEYA r &nhali A PRe 1S ges”

30 di antber dEiledathend gnslilmy.nenber lies in a range of between at =
350 m®2 to 900 Nmm®2 in the event of bending about a smallest
bending radius r. The bending stress is in this case obtained as a
function of he ORe&dl usoof cbEashi cit yl@andeasririee dieawetrer £05 ofhehe

movement and, where applicable, carrying of an elevator
cabin, said load bearing member having good traction
20 properties and a high carrying capacity, a load bearing
member 1s provided which comprises a body manufactured
from a polymer and at least one tension member embedded
in the body and extending in the longitudinal direction
of the 1load bearing member. The tension member is
25 manufactured from wires and is in the form of a cord or
rope. So that the load bearing member has a long
service life in the elevator system, the tension member
for the load bearing member is designed such that the
bending stress ob of the wire having the largest wire
30 diameter & in the tension member lies in & range of
between ob = 350 N/mm® to 900 N/mm? in the event of
bending about a smallest bending radius r. The bending
stress is in this case obtained as a function of the
modulus of elasticity E and of the diameter & of the
35 thickest wire and as a function of the smallest bending

radius r provided.

The mutual dependencies can be illustrated

mathematically in simplified form. The bending stress



35 thickest wire and as a function of the smallest bending radius r
provi ded. WD 2011/045215- 10 - PCT/ EP2010/ 064902 ab i s obtai ned
accordi ng t oo hzofiDfbos21ng equation: -ab - {6*E)/ 2r pciyeremld/@%ta902
bending radius r provided is obtained, in consultation with the

el evat or buidldeis bbominke dicameidamdD tof tie sSoblbeshgpebuayiprnovicted

in 5 the el eva S e Lo 5.0 2. The,body of .the |oad bearin
menber is prod %{aE %?%’mngﬁ%olsyﬁélrl,e%re %r%czlilbrf%/ 5ﬁdéLP§stron%F9mf‘a%d 1s
har dness of @basimedrs icancbessétatand, Withaddhei onleattdw sbudlder,

necessary hardnesspnet ReY¥matethe $aMe.dd neyaf {ord mgg%eég: ﬁ%wdaagﬁn

wear resistance and elasticity. Tenperature and g resistance
and furtRer thopekeTaohs e et oher st af &4 ncrease the service life
of the | oad bearing nmenber. |f, noreover, the elastoner 15 is a

t her nopl asti ¢ el astoner, . the_l oad bear.i ng nenber can be produced,

L oget hor i 1115 {aSBOa E At nitoRh i S JoRT st oo HeRBERS. TFHta
especi al | y staipim=nd posfeedifeet i ye waVastoneexanphe byaexhedsi obf
20 Dependi n qui red iction f or between.the tracti .
si de of theq?%gsc}E eeaéﬁengéérrrgrrbgé(% a%%lgt heg%%livi ﬁlg pﬁgigéit/lgrr] rggr g.ﬂas
of the [LBad rweadsayrenberdmngs anotiey pat | eyhet heaheadtbeari agford

menber may hg, constddicted fiom aygihngl er%ias%aca{z%r OLbnd O ¥akL ay$ 25
el astoners, for exanple in |ayers, with different properties.

Pol yur et hanel eMRe it ul ardt hderRopradtPc, EHatansed poflyulferkaRs,
pol yani de, natdpettiad Synéhestometdberso 30nsuehs@sthknspavibeulate

NBA, HNBR, EP tglnd EP% are. especially fjél tabl e as ma{agrl a fgr t he
body of the Godd et hgHemtie? . "SRPoT opf ne™RR§OEFS0 bBEUSEESERMEhe
body, pabticid azl yhasrmapladghes welaBoomer t akkei Alcadcademamntng paemakr

properties, it . ig.a i bl Vi t i avi

traction si éieatnan%(/eo#ﬁ%ﬁgl%%?ér g?%ée)ug%]pt‘hgg?ogg:%e%?? g\élrrrle%gnb‘%airﬁ%vw thea
coati ng. ThisskesEschgtemgioe aspbesd, fior exampsbecilsy M otkimke ognd

ext rusi on orecise e SPnRY 6 PN rdAENRACS HOLQLHD43215- 11
- PCT/ EP2010/ 064902

20 Depending on the required friction factor between the
traction side of the load bearing member and the
driving pulley or rear side of the load bearing member
and another pulley, the 1lcad bearing member may be
constructed from a single elastomer or from various

25 elastomers, for example 1in layers, with different

properties.

Peclyurethane, 1in particular thermoplastic, ether-based
pelyurethane, polyamide, natural and synthetic rubber,
30 such as, in particular, NBR, HNBR, EPM and EPDM, are
especially suitable as material for the body of the
load bearing member. Chloroprene may also be used in

the body, particularly as an adhesive.

35 To take into account special properties, it is also
possible to provide the side having the traction side
and/or the rear side of the load bearing member with a
coating. This coating may be applied, for example, by

flocking or extrusion or else be sprayed on, laminated



on or glued on. It may preferably also be a woven fabric made from
natural fibers, such as, for exanple, henp or cotton, or from

synthetic fihersoispedszss for exanple, 1y on, pol yest/eipz oR\dZocH bR,
PAN, polyamde or 5 a mxture of two or nore of these fiber types.

In a first emfbodirrreguuetiheoxhoadtbeﬁaynq;mdmdbly\haasbenbeabsoutqoaren

smal | est ben 1yng: L& |nth t hi.c t wire its at | east

t ensi on rrenb]geir ﬁlawﬁeégéhgrfﬁ &Y g‘jlé:é—“tl vkae?aerdS anselfce}} B ggr eﬁéﬁlgfﬁﬁg
stress ab wheatp | pescohtbhe pandecof smtheast N in®rd o F56h NaanR famd
preferably in.t 0170490, N t 0 r{her
enmbodi ment of rﬁﬂe{(oggﬁbear?% e?w?ngr' Eﬁ% 1gT€\n§re%\nﬂ?ﬁ gg ﬁé&geétg
wire di afet et BLHEE'S %M%@%fm@%m c‘ti]”t%ﬁ%fflétﬁinttmﬁtﬁ 00 N mrQ

For this enbodi rrent an especially long servi ce life of the |oad

beari ng nemer, WI th v ood i abl | i i s .obtai ned when_t he
ratio of theIrénﬁI I tbe‘ﬁla]Pﬂg %ﬁgFus % ol % ?@a\ﬁlpg dhefReer Hhep
t he thi ckestbaemtr ealbout he tsaafalleltrrmmlrmgl esadimd he t@ngreoth2ekbse

200 to 600, n g n't es.in the range of 2r/.

to 500. In & urtégr ie% % n??s he’ll‘oa(tieﬁleséﬂnngm%%bn%lér avngS%ﬁﬁ
addi ti oA0t 0 rdesistwre dizrheenbdvehdeser itdliprpperiéss, ol wbhshon
member in Whih (e oS Bhowl 1o gl Leash khpdn Qi efapsh kT egghy

or cord ply are spaced at |east O. nm apart m gne anot

The spaci ng R&eifitedtler in ﬁél%.rg%we tqfeqh scosAt Y/em't ke 6épyﬁémm

enbeddi ng the ten5| on menber when the tension nenber is enbedded In
as s enfromt outside 35 inward, t

a further 0
cord plies O'r?}’ lbq}?eelé g ?%%EI?Br aree %%%%db%‘fjﬁi?gf?“a Bhe o the
anot her 15t hevimer G'J:IC‘CdT dtipd | srgadtowinkr eliphie¢s rt h‘;erlrfzasarae evenahd . o£ WO

2011/ 045215- J%aﬁstlc(i’@f@@%%%g%d rbOaNf tzhe q_?jlé‘re }r‘?ﬁg?’hh

t hese apply. t hat edst oné cord
cords and t e oBFBEChALEY |1rPrt<he§@r@@lt3@r kokels odr et13©ad@@6htbheasng

0.03 nm apanderfdeam oBecAgOtNEfn S BY, VibbHe Pfall S yreagur eogﬁamﬁae
nmeasures, a good mechani cal connectlon of the tension nmenber to t

materi al of "H%& |10 P& ngt nehiBerMBod ¢ Sits bensiingd radkhins furthekhe
i ncreas2fg thieesedvimetetf & obft hhd oBHickest wire in the tension

member lies in the range of 2r/3d = 200 to 600, and even

longer when it lies in the range of 2r/d = 300 to 500.

In a further embodiment, the load bearing member has,
25 in addition to at least one of the above-described
properties, a tension member in which the cords or
wires at least in an outermost wire ply or cord ply are

spaced at least 0.03 mm apart from one another.

30 The spacing is greater, the higher the viscosity of the
polymer embedding the tension member when the tension

member is embedded.

In a further embodiment, as seen from the outside
35 inward, the more cord plies or wire plies in this form
are spaced apart from one another, the more cord plies

and/or wire plies there are overall.



10 bearing nenber. It nay be noted here that spacing apart nay be
provided in the circunferential direction and/or in the radial

direction. Ilwoaeertossges enbodi nent, ftshe | oad beaerpgppenbgnslas215
nore than one tension nenber extending in the longitudinal direction

of the | oad hear nguirenber ddi2)dimdet f ensdioon Efgrrb@ms@eia‘ggﬂqr.r ;mga@
in one plane next ne _anof her_and so as to,be.spaced.apart fro

one anotherﬁ@ﬁp%eéﬁagh fffe WHth of ﬂ%?l%ﬁﬁpbgéyfn&é%¥ eF.OrI‘Eirls
Thus, the | cadi whhehohasrt gibesabsorthedchyoutrer |cadldbeare ngpaeatierati s
distributed { rali i rg{gqgf of smaller dianeter,
with the re§h tg?ﬁ%$t$ﬁ@A§%%Vﬂ£§% geﬁﬁ?ﬁg ra|%}§ r selected for this

| oad beaPi ng nmenmber can be snaller. Mreover, by the 25 tension

nmenbers bei ng, di;stElButed LRianINepne- Pl ane. e baadindest ressqand
the surface pressure can be distributed relatively uniforrdy to all
the tension fﬁ%%@e’rﬂs%a% hEETRGEERS ngTt hERSer il 17 f &RPenddr i h§Sa
qui et er I’lr.lﬂr; noft den l oaﬁ b:leﬁ idngadiemié%rri@l%rmélﬁl@eﬁobbdM QN§|. ehBured,
further e i ment.s e l.oad bearing_nenber conprjses a ast .on
tonsi on noniat it ikt hEF addR e i S BE qery Sk TR of et AERS
with a ¢0re lsonpospdie8taf. 3 wimas, beachted t hene dilaakt epaajingndpairth
two wire pli réﬁggg t e | L § eqdi S t
wire ply) an m?#% ané%%?sng fg%dcgfgéﬁg¥§€§t£$ie§g£§?§§?§ aHdQé?
advant ageoust'téife gwkitdlofligieqthion type is (3a-9b-15c), in which a,

b, c are wire dianeters which, W 2011/045215- 13 -PCT/ EP2010/ 064902
dependi ng on the conf

only partly:¥hé‘§£ﬁ§£é#i£%d§ﬁh%§iﬁ%$¥#r I%figgﬁaéegii%égg%ﬁgggrggs
i ndi cat 85t henavenbethafi wiares hawhagohhi sneditaret eextdh@ihgacket s the
i ndicate th%%d&igﬁﬁinal direction of the load bearing member (12},
the tension members being arranged in one plane next to
one another and so as to be spaced apart from one
another, as seen in the width of the load bearing
20 member. Thus, the load which has to be absorbed by the
load bearing member is distributed to the plurality of
tension members of smaller diameter, with the result
that the smallest bending radius r selected for this
load bearing member can be smaller. Moreover, by the
25 tension members being distributed in only one plane,
the bending stress and the surface pressure can be
distributed relatively uniformly to all the tension
members, thus increasing the service life and ensuring
a quieter run of the load bearing member over the

30 pulleys.

In further embodiments, the load bearing member
comprises at least one tension member which is designed
as a cord in a seal configuration with a core composed
35 of 3 wires, each with a diameter a, and with two wire
plies surrounding the core and having wire diameters b
{1st wire ply) and wire diameters ¢ {(2nd wire ply). An
especially advantageous configuration of this type is

{32a-9b-15c), in which a, b, c¢ are wire diameters which,



5 a cord, the nuneral/letter conbinations, read fromleft to right,
giving the configuration of the wires fromthe cord center outward.

The dashes bghweei @@5@ygerallletter cofrhi nat i ons 3RNFBLY ol/l e
of the cord fromthje follow ng ply and thls ply fromt nex/ %6@%2

f ol | owi ng nw@p@wm%t 8h GeRbINALA RS MG ale Iéﬂfeeﬁxfe@ehwheﬂa

but stand in common brackets, that 1s to say belong to different
plies of a cofd.S#RS aF uPt érp%ﬁﬁeﬂl FefRt S2PRe Athe| ByEereRé dendirentlis

menber of thefl aad beakrkngd Mehidesr Has ralidte: CORbI guimbé PN of wires

1f - 6e- 6d+6 1b+6a) ,,.where n is a. whol.e nunber. between 5 and, 10
Snd the. smal 1RCThebht ayti BAFGEEr DR UGy At e. thet ctbdise,
f are w Pe i ahetads stivhi nhmedebéhdtnegronomhenebmtbnguraEadnfraﬁi aeét
al gl frerenty aibnthe GR!0l LRI INGSaRP. Qad W eLands Lo

a Warrington con gurat suc or~ exanp D
12385-2: 200 «ndeprad. chnﬁﬁgur Qurwaggl.i s Té1aeard¢$1mﬁth1eeh‘®ﬁelncl ehare

of the wire rﬁﬁﬁlafﬂaglu/flaéﬂt%h EBh®ih8taoRAr es &L Fatd ahdd MBLLI NG 0Qye
conflguratlon%\clfmfh co %iréa core wire with dianmeter f, a first

wire ply wt%P TR b ed QrePEIRE BAY &rseddnd viite Hrom| Eh%aBﬁXt
case wi b 6 friesiofg dhanetel sledtaad eofibimarabhketdfictc o natheas
l'i nked by " a}) HI SHeQre c%rdseasndsurrounded bryD 0.nu r_.of, cords
n which in &ach? c3¥RNEBpAEe U e Wi FEMBP dPARSTE S altfta 7 r 5P
wire ply w tsey bdlraasy dfo dlidnestramta.plliresanct lerccembodi nent, the at

| east one tension nenber 35 of the | oad bearing nenber has a wire

configuration (3d+7c)+n*(3b+8a), where n is a whol e nunber between 5
and 10 and Wifer @ t RETSREK| eSTOBBHEERE. r aehais at | J-cast] ease rtgosﬁﬁﬂ

aPC‘lID'/ Eg;éggo?{)eglb@oﬂzedgfarr%t}@s M&h be\é@la@ll/ o MII d ff t,
- endi onfi gur are a i er en
all the san¥< eﬁﬁm gggﬁg gﬁé% di]t:le%aenbo‘tﬂh%‘ﬁt hgatn, 2
t he | oad beahcri@ mantisrr Socomen SBsaatl I1®a$ind)nfhé efsd Dhe srembendwhg h
a wire configyr.atjon %gﬂ%e da?\@n §c§§ 1_fu_?a)w ere n,is a v%mle

nunber between and &nd Where the shall est’ berdi ng (Ijéldl us T P5%at
| east r 40 mthrea, dpameteds eihlfcharei&/ﬂerreimgarrenertela/mcehfagerationr

diff |
ifferemy, alde the11QySeaE - Oi¢ ongzlpaﬁﬂéy dhe Segenm V@%&%ﬂgs oL a

Warrington configuration. 1n yet another enbodi ne
bearing nenéMSeco@Hd é"es“a%nqsea%qr Gh VA BT B0 rerdRf L G At BOM r2uals

configurati em (ilsethbddC)ioy” (banfa)d Mmheren neN S1238%0k € AgiDelinder

bet ween Sagd 1 advvheret e smal | est bendi ng Eadlus r i.s at |east
r 35 mm a, b . %ﬁg%;e . s 1s clear rom nomenclature o

the wire configuration, this 1is a core cord in a

25 Warrington configuration which comprises a core wire
with diameter £, a first wire ply with 6 wires of
diameter e and a second wire ply in each case with 6
wires of diameters d and ¢ (numeral/letter combinations
linked by ™+”). This core cord 1s surrounded by a

30 number of cords n which in each case comprise a core
wire of diameter b and a first wire ply with 6 wires of
diameter a.

In another embodiment, the at least one tension member
35 of the load bearing member has a wire configuration
(3d+7c)+n*{3b+8a), where n is a whole number between 5
and 10 and where the smallest bending radius r is at

least r 2 50 mm. a, b, ¢, d are wire diameters which,



arew r edi anet er swhi ch, dependi ngont he configuration, are all
different, all the sane or only configuration. The abovenenti oned

enbodi rrents wb 261 ) @fskpearing menber jhave especi goryEeoed o/@Eded 2
properties and good 25 rope stability when the tension nenbers are

| aid SZS or d&Ffef€ing DbN ENelfiﬁﬁrfagZﬁQ&ﬂbﬂﬂera 'S. 811 ayidreesht png1and
| ay types"), that is to s heten5|on menbers are laid

left-ri ght-l‘éﬁ*? %?m‘?l%to%tgef’]ftgh H 5305 que properties are even
better when in each case 30 one, two or three SZS-laid tension

menbers al tefna ac it h sa u r
t ensi on rrenbfer?s%glr?gplgﬁl %@?@%ﬁ%na%nﬁl«érs@h ogpgdbgo%ngzd%leﬁgfnr?egne
pl ane next teprenel et lvdr iLgashie pokynkenshent hmerber nurisdr @zr wire

ZSZ-1ai d and: 575 d a4k £ &0Si( @@+@%m@@'§ﬁ+§5(§m%dag?wl d%éf@' ovgr Lhe

entire | oad hearing nenber preferably al| the tension ers
havi ng the SHH!Sy Fllém@‘éﬁf |}:@F"§teir’on5 87ehat0 tF@Cic:‘;t’rhr‘ey-”engt‘-litﬁ't’réF'il§t1I1\eSt
t ensi on Condd:érldmﬁg argld sl & et chsprepaklises 0> and irhe 4 ,ensj op, ngnber s

are the sane. 5 n.anot er rrbodl t he I i ng .menb
conprises a fpl?ﬁ%l 9 o ﬁﬁb‘%}? saﬁFtﬁ' f Jef%ﬁeqﬁ're £l the
configui@ti cresye t ler C@Enfllygupahrltdys bbengsadaptadd wit h sttheeids spfeci f ke
properties t &, gﬁ&% ﬂni he 10 load bearing menber (central or
on t he outsi e%lﬁ S e(;n“art vant ageous when the stresses on the
tensi on nenbers exhibit major deviations as a function of position in

spite of ‘arrangemmnt ;hR:ABe PEABSAident N amar tiddy abeamrodi "BBlpethe
| oad bearing nenber is configured on one sjde as a traction side

whi ch has a PRESES 6f rBESEunfitfg PRIFSIPRI BSMRHe [dridi t di Hare
di recti 0A ofcdrte Juad ikear i (ig: RIS ) 4* tlHsc0a8e, whedts n  is a
advantageoushglérﬁh$ggg % %%%% Q?ngga %k?oaggswhere the smallest
bending radius r is at least r 2 35 mm. a, b, c, d, e

are wire diameters which, depending on the
configuration, are all different, all the same or only

20 partly the same. W stands for a Warrington

configuration.

The abovementioned embodiments of the load bearing
member have especially good torque properties and good
2b rope stability when the tension members are laid SZS or
2842 ({(cf. DIN EN 1235-2:2002 under “3.8 lay directions
and lay types”), that is to say when the tension
members are laid left-right-left or right-left-right.
The torque properties are even better when in each case
30 one, two or three SZ5-laid tension members alternate in
each case with the same number of 2ZS5SZ-laid tension
members and all the tension members should be embedded
in one plane next to one another in the polymer sheath.
The number of ZSZ-laid and S8ZS-laid tension members
35 should be identical over the entire load bearing

member.

In a further embodiment, the load bearing member has a

plurality of the above-described tension members,



20 nore than one tension nenber extending in the | ongitudinal
direction of the |oad bearing nenber. In a further enbodi nent, the

| oad beari ngyovertEL /045P1®Vi ded on the 1ty action si gemvisto0a oplosuabbt v
of ribs 25 which run parallel in the longitudinal direction of the
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range of 8100?%]?31(2‘8%&%1@? erabol ;E/h% §§let ocﬁﬁgyéPgSSSnctroe }}i’ndtgflsfié’gt
of 90. The 3Wradivaiiagesndorsesporid poorkoséeshich have the eaddypsheen

referred to ik reqgard 0, asded ving pulley having simlarly

configured grooves. The stress and | oad upon the tension nenbers of a
| oad 35 Bearing menber can be distributed especially unifornly when

each rib is assi gnedntwo teRsbOMmERTPer $HeN t Ngadir agdd oM 15 demehnar
| oad bearing nenber. | |J; VE 2011/045215- 16 -PCT/ EP2010/,064902
P fiahk

t
vertical prof€&ititP o YoPLt heR?+9" PROBSFEi WaFqr d1fherent
t ensi on nenberse shoulfdghezadivangedrcentoalkliyuaboventhe oy eatihpnecaf

t he fl ank. 1t i kewi hi.ghl dvant ageous.if each.rib of t
| oad beari ngur#ehnbglrlélig \g?s%%é%el% e%%%ﬁr%q@%g ?%ngl}lgn pr?esr%ﬁzéronmh}%hglg(se
arr angedOcentaad | Jearihgr espbetr t CarHealwoof | ankshef owesidd) . Sbhsa

configuratign.al 59 alds 4 dyahl Mlﬁé'ﬁ" f@lem gt SLLL bt 'ﬁ%” @fe t hELEOLGAES
to all the 10 tension nenbers of the Ioa§ beari ng nenber. WMoreovern,
with the ri BRERAF Deifig iHe AP O efSVARtHOMSer §5wi 8h Aungkgep of
di anet er capdag tised,i Mddiad dihe riaHydi@ny apeldriepikeing adversely
affected. 15 In a further enbodi nent, the | oad bearing nenber has
exactly two ribs on the traction side. Such a | oad bearing nenber

af fordsl5i n Iaddi tpantiouthe adizadimges, whheh laad rbdreichdehémibas, ishe

advant age t : I b i ng be .cogr dj nat ed
very 20 acc%&%@%@ﬁ% hgﬁFog’ggteqe%% EgaF??ggglélﬁ t%Fangeeﬁgl\slact_ ogj}%]ﬁanga
particul ar entsdilint ,of hisbsoaunbéasi g neaidsdr imastlze glpdeitnéioal
its rear sidgdadingoRposite (88qt baekhAp sklBer.n 10f dafis i Batde case
of counter hending, to be guided via a correspondi ngly designed
is advantageous if the load bearing member also has
20 more than one tension member extending in the

longitudinal direction of the load bearing member.

In a further embodiment, the Icad bearing member is
provided on the traction side with a plurality of ribs
25 which run parallel in the longitudinal direction of the
load bearing member and which have a wedge-shaped, in
particular triangular or trapezoidal cross section with
a flank angle B in the range of 81° to 120°, preferably
of 83° to 105° or 85° to 95° and at best of 90°. The
30 advantages correspond to those which have already been
referred to with regard to a driving pulley having

similarly configured grooves.

The stress and load upon the tension members of a load
35 bearing member can be distributed especially uniformly
when each rib is assigned two tension members on the
traction side of a load bearing member. It is
especially advantageous 1in this case if the tension

members are arrandged in each case in the region of the



25 pulley with a guide groove, w thout additional neasures for

| at eral gui dance of the | oad bearing nmenber having to be taken. In a
further partggub@i1pegpesisent, such a lpad bearing p3e ARIPRAM0 /M 972SO
be higher than it is wde, such that higher internal stress occurs in
tﬂe I_oacki b?%éﬁ@ié@ﬁb%ﬁ@j@dth tjl_jé&ﬁ:jn% @d'aﬂgfnl;[)ﬂﬂég d tt%lrer, ﬁ%duc!xglgd
the risk of jann ng wi e | oad bearing nenber in _a pulley provide
Wi th groovesé‘_’l %l‘ft‘gjr‘—i‘ﬁer PR arft YR MERTRen NG d&fel 6FFaRes dof
the inventi oremayabey gabdres echd ror §dec o thertied afrenk As may al r eady
be gathered fromthe previous description, the features of the
various enbodi ments WD 2011/045215- 17 - PCT/ EP2010/ 064902 may be
conbi ned5wi tH ohe dndewéscand @rlyy natdvarsigectedifo c=lvd exidnpbés the
connection w IGhthey arg-fdescd i s [ comes ¢lear
fromthe foﬁ%é\;\na\r,l\%e%xﬁ?%ﬁa?lé%ng of thgggr%\%%tdl o%%%g/trggans of %teﬁglgn
acconpanyi ndi@iikgjr antraeh c 1 8r awrageedrieendradgivaryl dhboespept sto the

} I lustrated dub n%@mts@m_tﬁ@ gy gwi Q?Ehsaogﬁh@igagat%tﬁeai@%ogfm%ws
eatures in conbination, one _anot her. i s does not nean,
however, t hat tﬂh%]%f%aHné\ﬁnﬁjéﬂi EABIFy LRELE8Bd O%dnIYS nfRHeEToDi Aati 5Re
shown. 00 1CGdriei@onhedbyrst oy Can jlust asawdldg heemioeb] NnBdreover,
expediently w.th features_of other e | es shown or described. |

t he exenpl arwyltglndt}g%r]éjrkf/ aﬂéaréﬁ%ﬁ )é%ggsuarmees’: E%n?}%r? Tglﬁ%\eﬂgsamgh ,
section, paral Lelrges aniahevarorcaabioe funeat, twitught arthel evatoing
syst em according £:0 dhe el dRAvselyv afdddtp Shows a perspective
view of a ri%dsi?ade of a Zlo:éfrst exseen‘p}iéary er%oodi ment of a | oad

beari ng nmenber according to the invention in the formof a V-ribbed

belt; 15 1In a further embodiment, the load bearing member has

exactly two ribs on the traction side. Such a load
bearing member affords, in addition to the advantages
which a V-ribbed belt has, the advantage that the
number of load bearing members can be coordinated very

20 accurately with the load to be carried in the elevator.
In a particular embodiment, this load bearing member
has a guide rib on its rear side lying opposite the
traction side, in order, in the case of counter
bending, to be guided via a correspondingly designed

25 pulley with a guide groove, without additional measures
for lateral guidance of the load bearing member having
to be taken.

In a further particular embodiment, such a load bearing
30 member may also be higher than it is wide, such that
higher internal stress occurs in the load bearing
member body during bending, thus, in turn, reducing the
risk of jamming with the load bearing member in a
pulley provided with grooves.
35
Further advantageous refinements and developments of
the invention may be gathered from the further claims.
As may already Dbe gathered from the previous

description, the features of the wvarious embodiments



fig. 2b shows a cross-sectional view of the |oad bearing nenber
according to fig. 2 with 25variousexanpl esof possi bl erib

configurati gps;2dif/oSeeshoWs a perspecti e view 05&&/&%@%&@{064902
exenpl ary enbodi nent of a | oad bearing nmenber according to the

i nvention i nua, 108 M&foendd al i P8l bne3Qnbtder3Bnghgvs, nehl 2Lged: c2ed
detail of the flat belt fromfig. a shows a section

3a; fig, 4 , .
paral l el to the @ s S§FWPIC4ti & O?OQH@FEWHQ Wi ey igfChan té‘leé&/alaéfa
system and tdwsmigibed f urhber aem@éomééeem@ah:nwoh IrOfihlae| @aqllflaaahﬁng
menber running over. it: fig. 4b shows _a section .throu et a_ further
exenpl ary enBodi HEH Gt° a ggad Sar i ﬁ&vﬁﬁﬁﬁgfl \MZOT%FB%SZl%f- 1§ke
- PCT/ EP2010/2064902 mofintthe eliegatomasyst emipavpeqsli culldrd y taemplary
tensi on menhens;q fridhe o G200 | 00 5L MELahoLOs bRl LN G- ABy
t hrough yet another exenplary enbodi nent of a Sload bearing er of
the el evat orl’sya3@ CRFg. SBSROWS Ca feedtires, 91 nedmprinatidrat winhf pge
4b, through ateicrnot heniexeqgd ar yoenbpdi Aent Rfeva o, 0adh bearimng, megher
of the elev%é&%é?@%é?g be used only in the combination shown. On
10 the <contrary, they can Jjust as well be combined
expediently with features of other examples shown or

described.

In the exemplary and purely diagrammatic figures:

15
fig. 1 shows a section, parallel to an elevator cabin
front, through an elevator system according to
the invention;
fig. 2a shows a perspective view of a rib side of a
20 first exemplary embodiment of a load bearing
member according to the invention in the form
of a V-ribbed belt;
fig. 2b shows a cross-sectional wview of the load
bearing member according to fig. 2 with
25 various examples of possible rib
configurations;

fig. 3a shows a perspective view of a second exemplary
embodiment of a load bearing member according
to the invention in a form of a flat belt;
30 fig. 3b shows, enlarged, a detail of the flat belt
from fig. 3a;
fig. 4a shows a section parallel to the axils of
rotation of a driving pulley of an elevator
system and through a further exemplary
35 embodiment of a load bearing member running
over it;
fig. 4b shows a section through vyet a further

exemplary embodiment of a load bearing member



fig. 7shows a section, simlar to that in fig. 4b, 10through yet a
further exenplary enbodi nent of a | oad bearing nenber of the el evator

system fig.y® SOV 5£{HSS section through a fir pbrox@3Bhalbes902
enbodi mrent of a steel wre tension nenber; 15 fig. Qgﬁows a ({ross

section through a secpnd:igxeapkaryoenQdit®nt,Ofpdh $iaela My ecbensison
menber; fig. 10 shows a cross section through a third exenpl ary
enbodi nent of a st eel*SAFER SFEFZ0onenber; fig. 11 shows a cross
section throtigh & f owHdwxenmpkatyoanbadiniEnir ofo atskeelinwi f£g1 easi, on
menber. 25 Fig. 1 Sh%ﬁf a %ecti on th{;gggh an_el.-evat or SY. tem.9

according to the i nventiBiPl nYan 2I8varsr SSREPLATY Wikt nt of a
illustrabed are essentdaad Ibeaaidg wembmint of dtrarded adtort fseysttem:i n t he
el evator shaft, 1 and Vg, a Lyi - 4.1 a I . el eyat or
cabin 3 gui ed on cabél}% 30 %uf%étryg??s%gﬁalnérha%? nggggbisi(r%‘l g]glr(fyi %g'
pul | eys 4.2 nounted BéFEatdh t¥RE cabPRher oexeBrlRBYe (VEICdineiite $5 a

count erwei ght 8 gui dagQN HeRUNHY Wil AW ded iy af and JRavhg a
count er wei ght, caryyin pulley 4.3 and a | oad beari nﬁ menbér 12 whj ch
carries the ®%vat or CiSh B558CERE"t hél8gurittervei GREL S tEndt x4 - t Al

sanme tibe transmts theddighveydorse fhirametrhednipliaty pethib@yiderds 0bf
the drive unit 2 to thgfelfgy)ator. cabi n ?éran(% rttplee cqunt %wei %hg: 8. WO
2011/ 045215- 19 - PCTFEPZ0T0/ 064902 THE™“Fdad hedri 3 &r SYZREE at

| east two elferentds wisholwsar eal | kewise desicghated Hereadl er asi nplysas

| oad bearing menbers e&%mpﬂ'a@ﬁ“&ﬁbé%@n&?f%%ora{“ g@{seQr" i CRLLY¥LE

function, but also a driving function. 5 on oad beari ng nenber
12 is illustrated. HO®EWEX it is clear to an el evator expert that,

for safety rraapons, theke are uswakky afedcast twArbead beari 88cond
nmenbers 12 in an el evator s¥stem C%Pendl ngéon the c n i ght, . and

we t,
on the suspension raff§" R darFIR MG oPle aostﬁE?I Id‘ﬁ‘d:eoe FrRGOD

menbers 12, these camehbeused parallel to one another and so as to

run in the sane diyechion or el g4 a”ggg%ﬁoﬁonfﬂ%‘%\gﬁﬂ onWth ;. g
respect to one ‘another.” Two or nore | oad bearing fe s 12 runni ng
paral l el and in the sasEprdergctérdrodiaiee ¢5 conbreed iwitte atéwoadon
beari ngygrenber stringepia-Wwhich case either this one |oad bearing

menber string or else a plurality of |oad bearing nmenber strings may
be provi ded 19 -and lel 8P&HSr st ERPSThesEE IR ngk*r%’ég]érrénge@o‘éﬁ’élﬂn
parallel and so as texenpleRyt R@nf@AMErent of a steel wire tension

member.

25 Fig. 1 shows a section through an elevator system 9
according to the invention in an elevatcr shaft 1. What
are illustrated are essentially a drive unit 2 arranged
at the top in the elevator shaft 1 and having a driving
pulley 4.1 and also an elevator cabin 3 guided on cabin

30 guide rails 5 and having cabin carrying pulleys 4.2
mounted beneath the cabin flcor 6. Moreover, there is a
counterweight 8 guided on counterweight guide rails 7
and having a counterweight carrying pulley 4.3 and a
load bearing member 12 which carries the elevator cabin

35 3 and the counterweight 8 and at the same time
transmits the drive force from the driving pulley 4.1
of the drive unit 2 to the elevator cabin 3 and the

counterweight 8.



20 direction or in any other desired configuration in the el evator
system Contrary to the 2:1 suspension ratio shown in fig. 1,

el evat or syqﬁ§Q§oyg;6h§2ﬂ5 4:1 or any qgtsher desiregc%§E§§§@g?§%?%gz

rati os can al so be configured as el evator systenms accoOrdi ng

invention. Ahso, 1688 ddme iy thehber dnbvimngs puL! ek Al €98sSelehents
necessarily have to be_arranged at the top . in the elevator shaft, but
may al so be WiGHhgeEe fércEiampresionatrg et Y&t o™l bras nlere
shaft in a gegmmexi wembbespabh ofltmuMeentheset bercabinn myid &1 @na

adj acent shaft_wall nd, . in_particular, alsqg_above shaft door. .The
el enent desi%anﬁﬁ%ﬂl%eggn%lgnr o&jdltbeﬁilsﬁg %ﬁ‘ﬁé?’lﬁ %@P% e idéd
as a strai ghifforwead beadibgamengemeizeri orihbust 35tesd r alghefer waid

dri ve means.;d n dfie, exeqpl ary esPogifeat, o2hown | pulig. Lo Of caBec

el evator system9 according to the invention, fhe load bearing menber
12 is fastern@RsAnNonetberet frendesuany 26£1/ basP5Lwp0 load bearing

- PCT/ EP2010/1Q64202% beneath tdhe ‘érlie\(zia'%%rpub%&?{eﬂ-.11Dé;5br?dicﬂ<§ Storl Oafe
beari ng nenber fixed, poi nt 18 It extends fromthe |atter downward as

X :
far as a colitErhwel g oar #YF n§RplihfeP WPSTH 1 hgertf bh #h¢ carrying
count er \ei ghio e | pshar il 1sed 1l /oy codtiiber yvel ght tiease yeag pyl Lheyd
and extends from.this_to the drivin ulLley 4.1. 1t _|loops around_the
driving puHH%f%E%éliFPtﬁpg 5ﬁ§§¥hlgalgats¥8€ﬁ ahd Fﬂﬂsjﬁbaﬁl rgeme
al ong t he colimesrhigirghir: sildee cabi anaahér ¢onfhenrdoops whder neapéacthe

cabin 3, at e ' 0 [ ag : ' e
el evat or cag%ﬂ %ﬁgpgﬁﬁgﬁgﬂ%ab#ﬁSQéggyﬁagigdegi %nggﬁgqﬁie Igieg?h

the el evat of'dBiNg 3pairaldgdh eade bt alppt 0aRf ely r9Gtignd maks be
upwar d abongdnte neabi inval la fasddgnavay nbr aRde: ceunt ggweiight wBitR a

second | oad bearing.15 nber fi xed int 11. In order to ensure
botter gui d&ReE GP T [\QHP 0 [ IR retr A% THIStGS P anaB: ¢ Fhe
cabin fl oor &6, pduirdéipyl | efs Yodd arkes oriowg deckniretwe et rtihg st waagabba
carrying pul] 2. . This i i.all edi in the case_ of
r?(é&é&lc)iz 1;11- grf IR UA g%éﬁ 'ﬁ%sé, tf.o’l nmfaP{e ke

| ong di stance et Wween the "cabinm carrying pulTeys’ 4.
exanpl e, shewranged gggain opagalékévarst syseemt® areor dinng e thwee

inventiog, @ilRadikeardmg: regher o1ReaceRidiRg QMg AMerd oh Wik
t ensi on menbers
elevator system.

Contrary to the 2:1 suspensicn ratio shown in fig. 1,
elevator systems with 1:1, 4:1 or any other desired
25 suspension ratios can also be configured as elevator
systems according to the invention. Also, the drive
with the driving pulley 4.1 does not necessarily have
to be arranged at the top in the elevator shaft, but
may also be arranged, for example, in the shaft bottom
30 or in the shaft in a gap next tc the path of movement
of the cabin and of an adjacent shaft wall, and, in
particular, also above a shaft door. The element
designated here as a load bearing member 12 may also be
used as a straightfeorward load bearing member or as a

35 straightforward drive means.

In the exemplary embodiment, shown in fig. 1, of an
elevator system 9 according to the invention, the load

bearing member 12 1is fastened at one of its ends,



to enploy a smaller |ighter-weight engine. The plane with the driving
pulley 4.1 is arranged at right angles to the counterweight-side

cabin wall wdhhis/ygEsigal projectiondying outsigs oM@/ oleadlo2

projection of the 35 elevator cabin 3. OnMng to the small driving

pul ley di anet&ficatt i8eP@ssiPhE F9155§p4§b? g8Pavenystmabhdbeluesn
the cabin wall and the shaft wal | yi n% opposite it, of the elevator
shaft 1. On BEESEMt 0fF%he PSRN <0ze Ahd FHWERRF ghtidt tihe dipféer

unit 2, ijt i@owmzecﬂ)lag%szla«s 2l R &R20100H @%@Qfﬁypﬁgst:bhgeyw.ﬁ
mount and support the dri uni.t _2,on one, or re of the qui rail.s
57, It is TR 'SLsiBl e T8 | ROPOHALESLHEC oVt al oW har O Hifl SEAF: o
| oads of 5t hecwabierwenblof theryphgr pandegl sodvidwtadridmsiamd hbisesob
of the runni thr e ,gui de.rai-l i t shatf.t. .
bottom i nstea S?E?ﬁﬁéeaogﬁgjf%yv_\él'lli_' F.I% l%paoégbgﬁapneﬁepec?ﬁ&éng
portion of &prlFerried exdipl &Ry senBodement ofoat odd bear iemg nskber

12 10 accor didighwrd halonventhen.cduhddn ipemRlidley eghodi nenty, the

| oad bearln%marrbi‘r3 12|scge§$|gned as a V-rj bbe elt with a at
rear side 17°0ffY WPPRSa YNSRI GH i §8C18°30 dVi ded 7 t PRI b3, TWRSL
can be gseen apiris el tabhdyrlhhei tdwonedgishapethéi b$e29taﬂgc§51n

t ensi on me rs. 22 according to the.invention i.ch are enbedded i
Lhe body 15 Snar aradaariaiith | fabhg AT ALY o BT RereaRatE,
as to be spdaded epavttbromamen adet hen. cashi | taser attedapprbikgmablyi t

nstead of (1 agerardal Ty P*%gf*%if%ﬁ%ﬁ@??%ﬁaﬁﬂéﬁ’ﬁl FrEci88 8t he
left) or trifdifgul &hey GPURtETIERAAEd Bi ptefidy. SEsBW t Readi gheRrimgo
tensi onypembRibed? FeeIdi Rbit@ t he i ntent beaear etpr ovhdadef opeaEh
rib 20 of the |padbear! ng, renber, 18.59709ured,a8 VI 8989 o ana
under the cabin floor 6, guide pulleys 4.4 are provided
between the two cabin carrying pulleys 4.2. This is
especially expedient in the case of long distances

20 between the cabin carrying pulleys 4.2.

In the example, shown in fig. 1, of an elevator system
9 according to the invention, a load bearing member 12
according to the invention with tension members
25 according to the invention is used and is guided via a
driving pulley 4.1 coordinated with the load bearing
member 12 according tco the invention. The selected
driving pulley 4.1 of the elevator system 9 according
to the invention can thereby be very small, thus
30 reducing the space fequirement and making it possible
to employ & smaller lighter-weight engine. The plane
with the driving pulley 4.1 is arranged at right angles
to the counterweight-side cabin wall with its vertical
prejection lying outside the vertical projection of the
35 elevator cabin 3. Owing to the small driving pulley
diameter, it 1is possible to keep the gap very small
between the cabin wall and the shaft wall, lying
opposite it, of the elevator shaft 1. On account of the

small size and low weight of the drive unit 2, it is



25 belt and are arranged in each case centrally above a projected
area 70 of a flank 24 of the rib 20 of the |oad bearing nenber. In

each case a wensopr/o®s®es 22 with rightrhand tw stpdﬂyEthrorm/@fMlgtog
overall torque, designated by "R', and a tension nenber 22 with left-

30 hand twi Stod sl Es MBoOtoubhs @tﬁ:raémpﬁ@fﬂueheda&u%at@mbyz bn, oake
provi ded for_each rib_20 of th(g | oad beg nmbher %2 The t.ﬁrgugs
WH2T i GENEP

of the indi ViTUTsenki ohc sT3518h sitanc8f &8s
out and the iroaddiea i ngenmme:talJLZ @jrmrhad: b&ncﬁreeathCSSLdaﬂsquef Ahe

further exar%ﬁ@faad rm@@ ghgea%_%%or& émﬁg]eah;w%&i 521

is shown in g. 3a an hIS aring nmenber  1's” con ure
both on Pts Q¥ aklte oﬁugny@q m@tsz@lib@@s@il&t@z FHCH BRRDh9/ @64@02Dt@8

and on its red side omdd splandrosurdace At Jde previous
exanpl e, tension menbers 22 according to the invention are arranged

in one plane next to one another. They are enbedded in uniform
spaci ngs Wi tidp. rgﬁpeﬁbwbo :L@ﬂq:@f@@étﬂfl\m ah@;omlmmieropfatb@eb@@lyeéﬁ

of the | oad bearln ek?]ql n%d % elef ﬁr;terms of t
nunber and tOrgues suchrfl “HHE r Tor qies” 2anceP Bhe" dnol il e’6ut
over thélentdgmddiany bea:rq ngthenbeinient Toe. ITB.tTG’l’I althafs thexbmpyai:ﬁ

I's arranged éggaogﬁg& &Peaf&&@do@éfﬂl%%éhhg%e nfggg &éSI{JQe&rgsr to

satisfy the e I'c requirenments regarding ion's afd
the opposit&Tedbed deelr (vbrhexanplat dreéder éddehaldnezsd wdam a

resi stance, GQeffig egtgeofidr Eb’vQHéd tiie-H oagdpheard ngwABRRbE Al 21
illustrated is of multil eimgb%égniéructl on. _Located on the tractl on

si de, above F§#& r?ﬁeyrfetrs bBHY? 18ed9e-shapeder1ear £§i AR
| ayer 158 whietlsiics) prembieded 34 téb@omatg nigo cotposede of i veawhi €8l stant

woven fabric 62 ,.The har a er 15a i.s_advant ageous in
respect of l?nl%feorm orrgeg]i% é’l Styl’l ut| on Fhct ﬁé:rlaggggbel |?1lbe n@ﬁ%@?
12 when t he neattt ey rome ewvekhehe add ingapubbeped. shacle apart from

wear - 1 esi st afjfe CQatH W 61a Wi ibl&g‘éré’l‘@ gn;fakic % pros efés agéhﬁ%
abrasion. Provided on the rear side o ﬁe actual V\F
| oad beari n§Fonefdefigres t&eZSré]%era%g Féy@reeIBlehlcéWEiSs gBfEepn, at

| east imoreliafsit@aidt 0ot her@@érzwlagﬂl@zye(fﬂéa 2angd whigh al-languaste

4
runni ng over | eys t he el evator, stem 9 under
count e? ben |ftr3r§ gﬂ% he tjﬁ nbegﬁjv\/{? htléjo‘?‘ﬁ%‘i‘%%r ¥o?“’lEEy Iﬁoungeg
pol yt etraf | tdroet ﬁygeneQI:BOc)nedlr.ﬂctes Hirghdt)i onwaertéﬁmdmaﬂebﬁarrlsngzz
menber 12 1 Ua%.0) ﬁw%sech%ull'n%ye%ﬂo% Ao d i dlifledo £ OURLET i 29

bendi ng, thus I nproving quiet | OW Wi i'ng an
over these pdl I@y% l?liﬁél tkrﬁ@kmsmgmbemdum deanfigyeed iss n%trsltmwh

true topscabeiand,fwst e a%e_iaeﬁ;te%ﬂ 3o ageer déar%teeheﬁamgu'arb%@té-
The tension nmenbers 22 in the |'oad bearing ne
projected area 70 of a flank 24 of the rib 20 of the
load bearing member. In each case a tension member 22
with right-hand twist in terms of its overall torque,
designated by “R”, and a tension member 22 with left-
30 hand twist in terms of its overall torque, designated
by ™“L”, are provided for each rib 20 of the load
bearing member 12. The torques of the individual
tension members 22 should thus cancel one another out
and the load bearing member 12 should be free of

35 torque.

A further example of a load bearing member according to
the invention is shown in fig. 3a and 3b. This load

bearing member is configured both on its traction side



according to the invention are produced by stranding fromsteel wres
of high strength (strength values in WD 2011/045215- 23

N CT 201018649021 ) s pe0e Of 1770 NJJIE 10 appr etkiFaiealos 078ed s02

N nmR). Stranding I's I1n this case organi zed such t ent

of bending ofga;hQadh beasi pgapeabge 17 RLew 9691%59 SHehagcl ensi qn

nmenber 22 over a smallest bending 5 radius r, a bending stress ab in
the thickest™8f r BYTREVPHE (HEMPAgestCWF+ @1 dMSAREEF 57 | ACERBAEBASItON

mﬁnber 22 ligsei nn&fbatrl@ngealﬁ daQQaM;mQ amnd 090 Mdﬁ@hné&l%or@b N@ntko
the invention, to use s | oa r in the el evator,

Letom 1 he Sl Tets ® au 5280 Tty Bl chatfor kacias Yith
di anet er Sof tdwpemaltestnpuaheyhen thetktepalpmesystenhet hatlyi 45t of

D 2. di : t h t
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latter runs over the driving pulley 4.1. The wear-

resistant coating 61 with the woven fabric 62 protects
against abrasion. Provided on the rear side of the
actual body 15 with the load bearing member 12 is a
25 covering layer 15k which is softer, at least 1in
relation to the carrying layer 15a, and which allows
guiet running over the pulleys 4.2, 4.3, 4.4 of the
elevator system 9 under counter bkending, and a coating
61 which contains, for example, polytetrafluoroethylene
30 reduces friction when the load bearing member 12 runs
over these pulleys 4.2, 4.3, 4.4 under counter bending,
thus further improving quiet low-wear sliding and
rolling over these pulleys. The thickness of individual
layers is not shown true to scale and must be selected

35 according to the requirements.

The tension members 22 in the load bearing member 12
according to the invention are produced by stranding

from steel wires of high strength (strength wvalues in
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35 Underneath, the diameter d eff., averaged for
measurements, of the tension member 22 is given in mm

next to the heading “d eff.”. Underneath this, the
cross-sectional area of the tension member 22 is given

in mm® on the right next to the heading “A (mm?)”. The
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tension member 22 comprises, further, a first cord ply
50 with 8 outer cords 44 which have in each case a
central wire b and 6 outer wires a, that is to say
20 overall a configuration 8x(lb+6a). This gives rise to a
tension member 22, also called a “Cord” in the
accompanying table 7, with a simplified nomenclature

19+8x7.

25 The configuration, shown in fig. 7, of the tension
member 22 has its thickest wire 43 with the largest
diameter &=e in the center as the central wire of the
central cord 40. With a smallest bending radius of
36 mm or with a smallest pulley diameter in an elevator

30 system 9 of 72 mm, this results for this thickest wire
43 in a bending stress cb of ob = 554 N/mm?, in the
ratio of pulley diameter D to wire diameter & of the
thickest wire 43 D/& = 379 and to the ratio of pulley
diameter D to the effective diameter d eff of the

35 tension member 22 D/d eff = 41.5. For a somewhat larger
radius r or pulley diameter D of r = 44 mm and
D = 87 mm, this results in: ob = 459 N/mm?, D/& = 458
and D/d eff = 50.



20 and with two wire plies 46, 48 surrounding the core and having
wire diameters b (1st wire ply 46) and wire dianeters ¢ (2nd wire ply

48), that isydO268y/@aseNEi guration 3a-8p-15c). | ngdROEE398 090 sWioh®
dianeters 8 of a=0.27 mm b=0.27 mm and ¢=0.30 mMm the thickest 25

wires 43 in thechenshebdimahes 2Roaneihheiyires ghadiganeter 8z6swhinch
formthe core 41 of this tension nenber 22. Table 10.11 gives_the
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ab=875 I\l/rmﬂ(;bﬁfé@?%'t@%ﬂ'bﬁx@/ gvqoiritten with the diameters of the

individual wire types in mm, (1x210-6x200-6x160+6x22Q0),
and the 9 ocuter cords 44 have in each case a central
10 wire with a wire diameter &: b=140 mm and 6 outer wires
with an identical wire diameter &: a=140 mm, thus

resulting overall in a Cord 1949x7 (see table 8a.I).

The second exemplary embodiment of this configuration
15 in fig. 8b has the same central cord 40 with the same
Warrington set-up (1xf-6xe-6xd+6xd) and the same wire
diameters 8:f=210 mm, e=200 mm, d=160 mm, c=220 mm. In
this embodiment, however, instead of the 9 outer cords
44 with seven individual wires 42, 8 outer cords 44 of
20 the configuration (lb+éa) are provided. The wire
diameters & of the individual wires 42 are adapted
correspondingly here: b=150 mm, a=150 mm. As is clear
from the accompanying tables (Bb.I and 8b.II), the
bending stress ob in the thickest wires 43 of diameter
25 0=c and the ratios of D/& and D/d eff. are dependent
respectively on the pulley diameter D and on the
bending radius r, but, between the two embodiments 8a
and 8b, the bending stress b for the thickest wire ¢
and the ratio of D/d do not change. This seems to be
30 different for the determined diameters d calc and
d eff, the cross-sectional area A and, above all, the
carrying capacity FZM of the tension member 22 over the
number of wires N. The tension member 22 from example
8a has here, throughout, lower values than the tension

35 member 22 from the example 8b.

The embodiment in fig. 9 shows a tension member 22 with
a basic wire configuration (3f+3e+3d)+n*(3c+3b+3a), n

being a whole number between 5 and 10 and the smallest
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12.11. The abovenentioned enbodi nen the tension ne ve
especi al | y ghenatque pf opbet tessand geodearops 305 sthduti 2ySwhen a

these are S%%nqringSZ-&%g??cig . PEN ENA235- 2 20021under; red 8 fayor

directions and lay type that is to say when the tension nenbers

are laid | ef%pﬁqiﬁ%tmqteﬁ]ty o33 JHT ePeIPPGRENITHES or que properti es
are evebsbetter when, in a | oad bearing 35 nenber 12, in each case 1,

2 or 3 SZS_%%&E t?BSiéﬁhws an embodiment of a tension member 22

according to the invention for a load bearing member 12

according to the invention, which is designed as a cord

with a core 41 composed of 3 wires, each of diameter a,

20 and with two wire plies 46, 48 surrounding the core and

having wire diameters b (1lst wire ply 46) and wire

diameters c¢ (2nd wire ply 48), that 1is to say a

configuration 3a-9b-15c¢). In the case of wire diameters

0 of a=0.27 mm; b=0.27 mm and <¢=0.30 mm, the thickest

25 wires 43 in the tension member 22 are the wires of

diameter &=c which form the core 41 of this tension

member 22. Table 10.II gives the bending stresses ob

for these thickest wires 43 of diameter &=c when a load

bearing member 12 having such a tension member 22

30 according to the invention is guided and bent with

different bending radii r or over pulleys of different

size with pulley diameters D. Moreover, the ratios “D/d

eff.” and “D/8” are given. As 1is clear from table

10.II, with bending radii of r=36 mm or calculated in

35 terms of an elevator with pulley diameters D=72 mm, the

bending stress ob is cb=875 N/mm?; the ratioc of D/8=240.

Fig. 11 shows an embodiment of a tension member 22 with

a central cord 40 according to (3e+3d-15c¢) and 8 outer



menbers alternate with an identical nunber of ZSZ-laid tension
menbers and these are enbedded in one plane next to one another in

the | oad be dy 15. W2 /. 045215-
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nmemnbers, suchlaIsIare illustrated and expl ai ned by way of exanple in
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di anet en o6 foerﬁkrae;tengeon RErdger 22 Inbtafsacl oadypeari ngoRERBakat2on

then |ies, even end| g ov a smal| | est bendi ng radi us r
or around a Q‘?ffiﬁhf%)st p{ﬁ of SBEI 1Y |51r’rEkE":éJrn‘E) i 8e\Pat HE
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wres made fromstainless steels with nodul 1 of between
and 160 kN i and2¥88#Fhi dﬂl’s@creﬁéﬁﬁeéﬁlroyésd steere widh EdﬁBE}@FProf

bet ween 160 4. mand Sho2s8Os Kihmehe Loadebed i pgnaemdersdid wt s
?anstfgfggnl QQE{SBgZ nag ge'ﬁgnflgu{ﬁ&sa%oEE%%p%%ha%g %x) pulley
diameters D of 72 mm to 150 mm (cf. table 12.II), the

20 bending stress ob for this thickest wire is in the

range of cb=788 N/mm? to 378 N/mm?. The overall diameter

of the tension member 22 1is about 2.5 mm, a carrying

capacity FZM over all the wires N of approximately 7450

N/mm?> being achieved. Further wvalues for  this

25 configuration can be gathered from tables 12.I and

12.1I1.

The abovementioned embodiments of the tension member 22
have especially good torque properties and good rope
30 stability when these are 8SZS5- or ZSZ-laid (cf.
DIN EN 1235-2:2002 under ™“3.8 lay directions and lay
types”), that is to say when the tension members are
laid left-right-left or right-left-right. The torque
properties are even better when, in a load bearing
35 member 12, in each case 1, 2 or 3 8Z5%-1aid tension
members alternate with an identical number of ZSZ-laid
tension members and these are embedded in one plane

next to one another in the load bearing member body 15.
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invention, as illustrated in, fig. Wi e expl ai ne ai
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counter bending, that is to say the ribs 20 of the V-ribbed belt 12,
when it runs over these pulleys, are located on its rear side 17

whi ch 355f ades ahagaflyomdrtid coeddl nabaveyi nemmildreysedb@rand such  as

are 1illustrated and explained by way of example in
fig. 7 to 12, are used according to the invention in
load bearing members 12 of an elevator system according
to the invention. The bending stress ob in the thickest

20 wire 43 having the Jlargest wire diameter 8 of the
tension member 22 in the load bearing member 12 then
lies, in the event of bending over a smallest bending
radius r or around a smallest pulley of pulley diameter
D in the elevator system, in the range of ocb=300 N/mm?

25 to 900 N/mm®, preferably in the range of cb=450 N/mm’? to
750 N/mm® and even better in the range of ©b=490 N/mm?
to 660 N/mm”.

The particulars given above apply especially to the
30 customary steel wire types, the E moduli of which lie

between 140 kN/mm® and 230 kN/mm?; and particularly to

wires made from stainless steels with E moduli of

between 150 kN/mm® and 160 kN/mm? and from high-strength

alloyed steels with B moduli of between 160 kN/mm? and
35 230 kN/mm’.

Load bearing members 12 with such tension members 22
may be configured as flat belts, as illustrated in

fig. 3a and 3b. Such 1load bearing members 12 are



which is designed here as the flat side. For better |ateral guidance
of the V-ribbed belt 12, the cabin carrying pulleys 4.2 may have
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of the Vsribbed belt 12 for lateral guidance, so that the 10 cabin

carryi ng pul s 4.2 do not .require any flanged s. This variant
o hivant agdbIiE W ree TR dIE aspoly Yet biAY qURRRHR Y nEARCIORT
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to provide only one or npre than two 20 QUId 4 | nstead of
the two gui RFFRIRLY 4. B EhowRULAGEF t Ae (cab|4n23 I4n~3gene‘?a‘? Fiths
al so possi blsarfiari e dr0ad teear widglgeenhel t ogkeogeisdedaliBal  their
illustrated) .onto the other cabin side above the cabin instead of
bel ow t he cabim” Eﬁp%ﬁkww1by way of exanple in fig. 4a, the
driving pulley 4.1 not only has grooves 35 in its periphery, but,

feste R o T e
engagi ng r|@§ thelt, as 1is lustrated for example, in
fig. 2a and 2b, an elevator system 9 according to the
invention, as illustrated in fig. 1, will be explained
in more detail below. The locad bearing member 12 1is
20 guided with 1its traction side 18 over the driving
pulley 4.1, the counterweight carrying pulley 4.3 and
the guide pulleys 4.4, these being provided
correspondingly on their periphery with grooves 35
which are formed complementarily to the ribs 20 of the
25 load bearing member 12. Where the V-ribbed belt 12
loops around one of the belt pulleys 4.1, 4.3 and 4.4,
its ribs 20 1lie in matching grooves 35 of the belt
pulley, thus ensuring perfect guidance of the load
bearing member 12 on these belt pulleys.
30
The V-ribbed belt 12 is guided over the cabin carrying
pulleys 4.2 with counter bending, that is to say the
ribs 20 of the V-ribbed belt 12, when it runs over
these pulleys, are located on its rear side 17 which
35 faces away from the cabin carrying pulleys 4.2 and
which 1is designed here as the flat side. For better
lateral guidance of the V-ribbed belt 12, the cabin
carrying pulleys 4.2 may have lateral flanged pulleys.

Another possibility for guiding the load bearing member



V-ribbed belt 12. Thus, on the driving pulley 4.1, only flanks 24 of
the ribs 20 of the V-ribbed belt 12 cooperate with flanks 38 of the
grooves 35 ofotaeityowsagspul ley 4.1,-s30 as to gi veos/spduatopesa doze
35 grooves 35 of the driving pulley 4.1 and the ribs 20 of the

V-ribbed beltati@rabla vedge ehfreehgehitch | gptdyepullheysr actd oan the
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ef fect onl ia the flanks.24 of the ribs 20 and the f]|anks
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4.2, 4.3, A.ghand, £nsufrgssgoas guidances al gagweblopwer £1ac6tion; 15
In therel evator. system 9 according to the invention illustrated in
fig. 1, the H %:rs 16? aJrqltglﬁ%l begttudance by means of flanged

pulleys, it does not cause any lateral wear on the load
bearing member 12. However, depending on the cabin
15> dimensions the selected suspension ratio and the
cooperation of the pulleys with the load bearing
member, it is also possible to operate completely
without guide pulleys 4.4 between the cabin carrying
pulleys 4.2 or to provide only one or more than two
20 guide pulleys 4.4 instead of the two guide pulleys 4.4
shown under the cabin 3. In general, it is also
possible for the load bearing member to be guided (not
illustrated) onto the other cabin side above the cabin
instead of below the cabin.
25
As shown by way of example in fig. 4a, the driving
pulley 4.1 not only has grooves 35 in its periphery,
but, furthermore, in its grooves 35, a groove bottom 36
which lies lower than the tips, flattened trapezoidally
30 in this example, of the engaging ribs 20 of the
V-ribbed belt 12. Thus, on the driving pulley 4.1, only
flanks 24 of the ribs 20 of the V-ribbed belt 12
cooperate with flanks 38 of the grooves 35 of the
driving pulley 4.1, so as to give rise between the
35 grooves 35 of the driving pulley 4.1 and the ribs 20 of
the V-ribbed belt 12 to a wedge effect which improves
the traction capacity. Further, the wedge effect can be
improved if the elevations 37 of the driving pulley 4.1
which lie between the grcoves 35 of the driving pulley



pull eys are identical. It is also conceivable, however, that the belt
pul l eys are of different size and the 20 carrying and/or deflecting

pul | eys 4. 2, éé%bhféﬁ% e a |arger diappter than ?E?fﬂgfan?O%%bb y

4.1 or a snm er than the driving pulley el se tha

pul | eys 4. 2, 3 e Iy d ‘ ' : 2:4..4.
have a Iarge%ﬂ%i%ﬁ%t%$£§% ?ﬁglg%eﬁgag?s§gggﬁggFé§¥§igﬁepgrS%ﬁgﬁhéﬁe

driving pul I'§5%. Bighcébprdi ddia odeness piyent i 68, beteqegadiiratihy 20

nmenber 12 usedl tRet hBagl evatkehgS weh®@r SLrovd d@é‘ev\;ﬁ@t'bhiﬁpshﬁ@n the
nmenbers 22 ich are manufactured fromw res an ich are in the

formof a cAHPTTTIPE Fhe ARG 695 nCLAE280°R_nsSPon TR 922 QYA |
have t heSsanehali adiear, ora beceofitdi f 28 erits t bibckniessl. ACoaseiongntayt he

i nvention, the tensj r...i s.configur such_t hat,, when_1 he .
t ensi on nenﬂ%?“%ﬁgrE%geggg?ggtsﬁﬁ%ﬁgéYg%uEE%yg%fp%saggha eE epﬁﬁpgy
di ameter D i4D t Ardeltéeat bFaryyst e & the grooves 35. The carrying

pulleys 4.2, 4.3 and guide pulleys 4.4 advantageously
have grooves 35 without a lower-lying groove bottom 36
10 and elevations 38 which are dimensioned identically to
the depressions 26 of the load bearing member 12 on its
traction side 18. This reduces the risk that the locad
bearing member jams in the pulley 4.2, 4.3, 4.4 and
ensures good guidance along with lower traction.
15
In the elevator system 9 according to the invention
iliustrated in fig. 1, the diameters of all the belt
pulleys are identical. It is also conceivable, however,
that the belt pulleys are of different size and the
20 carrying and/or deflecting pulleys 4.2, 4.3, 4.4 have a
larger diameter than the driving pulley 4.1 or a
smaller diameter than the driving pulley 4.1, or else
that pulleys 4.2, 4.3 are provided, at which some
pulleys 4.2, 4.3, 4.4 have a larger diameter and the
25 others a smaller diameter than the driving pulley 4.1.
According to the invention, the load bearing member 12
used in the elevator system is provided with tension
members 22 which are manufactured from wires and which
are in the form of a cord or rope. The wires in the
30 tension member 22 may all have the same diameter or be
of different thickness. According to the invention, the
tension member is configured such that, when the
tension member 22 runs over a smallest pulley with a
smallest pulley diameter D in the elevator system, a
35 Dbending stress ob in the thickest wire having the
largest wire diameter 8 of the tension member 22 is
obtained, as a function of the modulus of elasticity E
and of the diameter & of the thickest wire, according

to the following equation: ob=(8*E)/D. The best ratio



35 bending stress ab in the thickest wire having the [argest wre
dianeter 8 of the tension nenber 22 is obtained, as a function of the

modul us of ef@stzorifyss2and of the diamgter 5 of t@@ﬁ/@mm@/o\ggﬁz
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22 enbedded ghereid.y /g belt body 15 is produced froman elastic
material, such as, for exanple, natural rubber or synthetic rubber,

such as NBR, HNBR, ethylene propyl ene rubber (EPM, ethylene
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with a coverd Ula?yéﬁa@?rmchsﬁéhea@@np&irse%xaiﬁfpli%pr@@h@r@h rubber
or synthetic rubber, such as NBR, HNBR, ethylene

propylene rubber (EPM), ethylene propylene diene rubber
15 (EPDM) , etc.. Also, a multiplicity of synthetic
elastomers, polyamide {PA), polyethylene (PE),
polycarbonate (PC), polychloroprene (CR), polyurethane
(PU) and, particularly on account of simpler
processing, also thermoplastic elastomers, such as
20 ether or ester-based thermoplastic polyurethane (TPU).

The belt body 15 is provided on its flat side 17 with a
covering layer 62 which here comprises an impregnated
woven fabric. However, non-impregnated woven fabrics 61
25 may also be applied or coatings may be provided by

extrusion, adhesive bonding, lamination or flocking.

In the examples shown in figures 2a, 2b and 4a, each

rib 20 is assigned on the traction side 18 two tension
30 members 22. For beneficial force transmission between

the pulleys 4 in the elevator system and the tension

members 22 in the load bearing member 12, the tension

members 22 are 1in each case arranged centrally above

the vertical projection 70 of a fiank 24 of the rib 20
35 (fig. 2b).

If each rib 20 of the load bearing member 12 designed
as a V-ribbed belt is assigned two tension members 22

which are arranged centrally above a flank 24 of the



woven fabric. However, non-inpregnated woven fabrics 61 25 nmay al so
be applied or coatings may be provided by extrusion, adhesive
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arrangegycentrally in the rib 20, and the two tension menbers fram ng
it inthe rib are preferably again arranged centrally above a flank
24. However As[ hehloaty erit s g exemplary embodiment in  fig. 4b,

however, it is also possible to provide more than two
tension members 22 per rib 20. Fig. 4b shows three
tension members 22 per rib 20, the ribs 20 being
25 configured trapezoidally, as seen in cross section. The
in each case middle tension member 1s arranged
centrally in the rib 20, and the two tension members
framing it in the rib are preferably again arranged
centrally above a flank 24. However, the latter is not
30 mandatory. In addition to the number of three tension
members which 1s shown here, four or five tension
members per rib may also be envisaged, cross-sectional
shapes of the ribs, as illustrated in fig. 2b, also
being conceivable. Preferably, the spacing X between a
35 tension member and the traction-side surface of the
load bearing member or, in other words, the
traction-side overlap X of the tension member by the

polymer material of the body 15 corresponds to about



30 mandatory. In addition to the nunber of three tension nenbers
which is shown here, four or five tension nenbers per rib may al so be

envi saged, owosseseLoasres shapes of the rd bs, as igddwysiprated oisa doizg.
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coefficientsoffriction upon cooperation wth
diameters of the tension members 22 make it possible to

25 use more wires or else thicker wires. If the strength
of the wires is the same, both of these increase the
carrying force of the tension members 22, and moreover
the latter simplifies stranding and lowers the costs
per tension member 22. The tension members 22 are

30 preferably arranged in each case centrally in their rib
20, and this leads to highly uniform distribution of
the tension member load via the two flanks 24 of each
rib 20. Moreover, the overall thickness of the load
bearing member can be kept somewhat smaller.

35
As in the examples from fig. 2a, 2b and 4b, the load
bearing member example 12 from fig. 5 likewise has on
its flat rear side 17 a ceoating which in this example

contains tetrafluoroethylene in order to reduce the



deflecting pulleys 4.4 or carrying pulleys 4.2, 4.3. Thelayer nay
contain as a diffusion | ayer polytetrafluoroethylene particles in the

sheathing 5 watzoiafoss218y be providedms a fil m lpbdeyHe2lodtHosadwed
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its tractio ide 18 and a guide rib 19 additionally on 25 its rear
si de 17. Thgﬁgﬁpw§9wé%%ifbooperates during counter bending with

defl ectilAg, guide and carrying pulleys 4.2, 4.3, 4.4 which have a
gor r espondi %gggd%%@/ 18 cdel1f o dieeebyey tRE: 0uldf {dfd 90680t
illustrated explicit . The | oad bearing nenber from
they can be applied over the entire length of the load
bearing member 12 or only over one or more specific
portions of length of the load bearing member 12. In
15 particular, those portions of length of the load
bearing member 12 can be coated which cooperate with
the driving pulley when the cabin 3 or counterweight 8

sits, for example, on a buffer in the shaft pit.

20 Fig. 6 shows a load bearing member 12 which likewise
has on its traction side 18 ribs 20 in each case with
two tension members 22. What is particular to this load

" bearing member 12 is that it has exactly two ribs 20 on
its traction side 18 and a guide rib 19 additionally on

25 its rear side 17. The guide rib 19 cooperates during
counter bending with deflecting, guide and carrying
pulleys 4.2, 4.3, 4.4 which have a corresponding guide
groove 1in order to receive the guide rib 19 (not
illustrated explicitly). The load bearing member from

30 fig. 6 is higher than it is wide or is at most as high
as it 1s wide. In a further embodiment, this load
bearing member may also be equipped with only one
tension member 22 per rib or with more than two tension
members per rib, in particular with 3, 4 or 5 tension

35 members per rib. As in the other embocdiments, it may
also be provided on the traction side and/or on the
rear side with a coating. Conversely, the other
embodiments of the load bearing member 12 which are

shown here may also be provided with one or more guide



30 fig. 6 is higher than it is wide or is at nost as high as it is
wide. In a further enbodinent, this |oad bearing nenber may al so be

equi pped wi tgy %&51’1?@@55?@9 on nenber_ 22 per rib 052‘3‘;{&&%{1@?0%%35

two tension nenbers per rib, in particular with 3, sion

menbers per fis £6 LA LA ol erhodiFentse skl BY @l SOr DenRr gYided
on the traction side and/or on the rear side with a coating.
Conversel y, e otheta&sdbdthent shef rihe PBaanbéhei hgareaber sigdewdfch

are shown hegimayoal seheProvided: Wt bonensr 19ae 196k #enhg WRember
2011/ 045215-_ 36 - PCT/ EP2010/ 064902 ribhs 19 on the rear side 17. These
may be of t e sam®%i 78°orMFRYERFIERAN t FECTi beN9B"6R t RETEraeti oRT

si de 18 and,cdmrainet tserakdtlahiilnict yedémehes| oatbbeadrling orerdeer) 1khipay

be manuf act o] o] r terial or_.5 contain stabilizi

el ement s (ntﬁ%ﬁ%sﬁ'ggeéﬁ% V\hﬂ%ﬁg%% grfld tohveer??ﬂ Ibéer?dftlﬁgofm?l?lr}kgelf 0ad
beari ng mentrrd Irarsimilesitm [Hre tiendion emgitmraetbers 22. As
illustrated in fig. 4b and 5, the | oad bearing 10 nenbers 12 have a
flank angl e _of about 90. The angle fornmed by the two flanks 24 of a
rib 20 of tH& | dadUséariteg nmbhbefid2 4P désdgnat edhs tivack | RART ARG e

hTest s:Lbav_enesTm:%Ms tl_hzathaixhia“ 4 Lﬂl’tkn]anagﬂl@le h@s%ﬁ ?E@@l%i 9??i. n@héeaﬁ@tlﬁnt
the generation of. noi se.and the_occurrence of Vi igns,, an a
flank angl ed $F5 817t hfZOt"é%dfg? #Er | yO%f agFi 5@5 ogndt,h@evgﬁad

better, of 8kamir@b wembée U8edsf adesighatidibedsbehe laviddeshgbe ap.
o Sumter LobdRaiag, e (Ije RSt LRSS 11 ALL 2" 80814,
influence on the generation of noise and the occurrence

15 of vibrations, and that flank angles B of 81° to 120°

and preferably of 83° to 105° and, even better, of 85°

to 95° can be used for a V-ribbed belt provided as an

elevator load bearing member. The best properties in

this regard and also as regards guidance are achieved

20 with rib angles B of 90°.

Leoad bearing members, the flank angle B of which in the
ribs 20 is identical to the angles in the depressions
26, can be produced especially simply. The same also

25 applies to the production of grooved belt pulleys which
are equipped, to match with the load bearing members
provided, with grooves 35 and elevations 37, the flanks
38 of which in the groove 35 and in the elevation 37
form in each case a flank angle B’.

30
Moreover, it can be seen from fig. 4b and 5 that small
dimensions and a low weight of a ribbed load bearing
member 12 are achieved in that the spacings X between
the outer contours of the tension members 12 and the

35 surfaces/flanks of the ribs 20 are designed to be as
small as possible. Tests of ribbed load bearing members
12 have afforded optimal properties in which these
spacings X amount at most to 20% of the overall

thickness s of the load bearing member. The overall



20 with rib angles of 90. Load bearing nenbers, the flank angle p of
which in the ribs 20 is identical to the angles in the depressions

, b Lal | mply. - I |
the product | e ST 5 ERREES Dol Y pul ey hich are- edorARER0 104 RASER

with the lo I hers_pravi ] gr.Qoves.
el evati ons gg?P§E%é$?a%EgR§8§8fk&%i%ﬁg?ﬂ %%dg%goégéggﬁaﬁﬁgiﬁvfﬁgll
el evati on 37thbekress eakhtleaskee bt fhadhk BhglecludBoy Mheovdrs 2Q. can
be seen fromfig. 4b and 5 that small dinensions and a | ow wei ght of
a ribbed | oad bearing nenber 12 are achieved in that the spacings X
bet ween t he bt er Wir s of SPREIEBRLFSN mefibers B2 and itlHetsgzated
sur f aceshf | ankshafiat ieaxips 120 @i desighedota. banas s8Miings stress
possi bl e. Tests of r% bed qud bearin nengers 1 havehaff%rﬂgd :
optimal properti &8 in cho W358 e pacithis K g atMost Ot'6 ¥a9%0f
t he overal | aduatikiess sbof (heE) dad. bfaei rpaidrsdr . bdidinyeratius WD
2011/045215}1§J§£&§E7f§296949§é8921n consultation with the elevator
builder, from the diameter D of the smallest pulley

10 provided in the elevator system as: r = D/2.

The bending stréss gb of the thickest wire in a tension
member of an elevator load bearing member is obtained
approximately as a function of the smallest pulley
15 diameter D via which the load bearing member is guided,
of the modulus of elasticity E (also referred to
briefly as E modulus) of the thickest wire and of its
wire diameter & according to the following egquation:
cb = (&*E)/D. With this relationship being taken into
20 account, the composition of the elevator, with its
possibly different pulley diameters, and the load
bearing member, with its at least one tension member
and with its sheathing, can be coordinated with one
another.
25
If the bending stress ob which, when the load bearing
member runs over a.pulley having the smallest pulley
diameter D, is induced in the wire of the tension
member which has the largest wire diameter, is selected
30 in the range of between 300 N/mm?® to 750 N/mm?, the
service life of the tension member is increased. The
best results with regard to service life and viability
are achieved with load bearing members, the tension
members of which, when the load bearing member runs
35 over a pulley having the smallest pulley dimension D,
experience in their thickest wires a bending stress ob
in the range of ob = 350 N/mm® to 650 N/mm?®.



thickness s is to be understood as being the overall thickness of the
belt body 15 including the ribs 20.

Thenmut ual deppadeoti pessabsi | | ustrat ed Zgrat hemat | cddsyEE 0diowldafdeed
form The bending stress ob is then obtained according to the

foll owi ng equat honzadl AJRHE)f2fthdheassnk| est hardinocs adbusih an
provided is oﬁéaiged, in.consultation with Lh% el evator builder, from
the di amet ers B 8- he SRiTbal2paPeyt b BROVHESETR ¢ FE“6F evatbr 8
system as: rimp®fRanThe ilerdi nglsay et ohsef & héouhi dkestiwdg r eembea
tensi on ne a d ring ... obtain
approxinatgFﬁéggﬁ%é$u§%§¥o%Q%¥i?ﬁelgﬁglFQSFH§E$§S§G%5 Paﬁgsgf’Dt@Fa
whi ch thé | oarEtbearingbRemednces gui dedsmatl t heghbdelast ofhogbaswiidint y
E (also refefredato Briethy %%l@e?o%lnust)e Afsdde $hHE CkBgEeWkenandof
its wire diameter 5 according to the follow ng equation: ob = .
(5*E)/0. WtHP% hfB rdisateiships bt nGatakeh rREBCeE doudhes the in
conposi ti on additieorel eyatde, a1 | Heipesgi Pulidd,fereptheul beleys
di anet ers, qu t he | oad .be ring nenber, wth.its at ieast one. tension
menber and witH- 19 s SLRédt hi' hgTCESR® b oo PBPHSYET -wi th diie dnbEHere
25 | f thé badingsiamwss dbrwhrthelwkhenot-hes yozsh bear i mgvaretractiovns
over a pull i : p. e I, a LS Lhduced, it
the wire ofq%ﬂgﬂ%%ﬁg%%ﬁﬁgaﬁﬁéﬁﬁéﬁC%A%ago%%eﬂ§%$g%§1méﬁ?égd#gggpe??

i s sel ected BRAYRE he'ghbhgetof bet wednf Boed N rrguivemsotsl nag, thés
service |ifepftdhe tension nmenber is increased. The best results
wth regard to service life and viability are achieved with | oad
beari ng nmenbers, the tension nenbers of which, when the | oad bearing
menber runs 35 over a pulley having the smallest pulley dinmension D,
experience in their thickest wires a bending stress ob in the range
of ab = 350 Nm®2 to 650 NnmmR2. WD 2011/045215- 38

- PCT/ EP2010/ 064902 As al ready noted further above, in order to obtain
an el evator system having | ow mai ntenance costs, it is inportant,
inter alia, to use a |load bearing nenber having a long service life
in the system Moreover, the



5 costs can be reduced if a small |ightweight notor with a snall
driving pulley can be used. The space required for an el evator system

can be reducgd 5?#“1@45};{5 in additiaon 3P 1 he snal ?cq_al'/ 52'69.09‘6'6'4@6’2

further pulleys having small dianeters dare enpl oye islTikewse

10 advant agep%eﬁ@riggirﬁ:% evator systemto have traction between

driving pull earing nmenber which is adapted well to the
defined requirenents of this system WD 2011/045215- 39

- PCT/ EP2010/ 064908 Pal okt 6k aisi& thm A1l eyt akasysteam Wwhthi1aly least
one pulley (4), via v@_g&ba | pad beari ng menber (12% i$ guided, at 5
| east one pul | ey (4 3 W3V RGP pirP ePeraey) (bf) anSeAYiAEde 2Rt
whi ch dribvi ng pulleystdrovesptbiel,oad)beariingg aredberifd 2puegh (Aovues
and/or carries at_}east I tor .cabin, (3).,. the ad hearing
menber (12) corrprcfési%g gggga§ ?ﬁ‘) \ﬁrlfllé:% 1 |ls‘)lrpaquﬁ1éjcfe e%r%‘r’(e)ﬁl ghe
pol ymer and into Miidh bsarhbeddedmaer| edst2)onevhiersi onovesbernfiZ2y
extending in the dpongidddpa Lrect o f I@- eaty ng

(12), the tensi oné rrerr,bé:esl’rJ %QZieggF n%hﬁa%&%géﬁt&?e ror}rjn g\;}rbst%gﬁgégng
in the 15 form 138 deRrPeHpd 12andcOTRE thind efsibosiynehber whaph a
thickestiowire (43)s whaflutherhae@esirom £ Sl BpRé £r afdhavig whbemndiBgg
stress ab in a ran et{)#%dbet en ng = 350 m and 900 N V\/nz?_zshe
t ensi on nenber (ﬁ%er ovBF a SPTt estFul | B2HW t h 1UF | e

pul | ey di aneter RBAterdiercel éviat bhesybtwegit2didhe eliansatwrorsystfemcas
claimed in claim ' ' t di stress f 1 | |

the 25 | argest Edfréep?aér(\g%ﬁp% Jﬁﬁ%gggné?g%’ngﬁber%qn r\/}ﬁ%%%%ﬁe%w

| atter runs over beHapumbapiartirede Snem| esitrgsul beg deeineg erirD, thies

in the rgnge of beimeesyr 4pQ NI a%gﬁoam,m@naﬂﬁepfgﬁgiégl ¥ehBethe
range of alp = 490 Nmm®2 to 660 N rrat2. 30 3. The el evator system as

claimed in claim®%r 2 tRéckerfi ngxst r 653) oBibBi FcobtaigRIt Hrs

function of the mduleasr0fs ehasingi by deranichdfsthessi apetier £ ehngbe

tn f(‘;gftngw re (43 of 83N YRS (22 BGCRY 29 hLA Nehe
tension member (22) runs over a smallest pulley

20 with a smallest pulley diameter D in the elevator
systemn.
2. The elevator system as claimed in claim 1, in

which the bending stress ob of the wire with the

25 largest diameter & in the tension member (22),
when the latter runs over the pulley with the
smallest pulley diameter D, lies in the range of
between 450 N/mm® and 750 N/mm? and preferably in
the range of ob = 490 N/mm® to 660 N/mm?.

30
3. The elevator system as claimed in claim 1 or 2,
the bending stress ob being obtained, as a
function of the modulus of elasticity E and of the
diameter & of the thickest wire (43) of the
35 tension member (22), according to the following
equation: ob = (d*E)/D.
4. The elevator system as claimed in one of the

preceding claims, in which the wire (26) with the



equation: ab = (6*E)/D. WO 2011/045215- 40 -PCT/ EP2010/ 064902
| argest wire dianeter 6 has a nodulus of elasticity of about 210, 000

N'm2, and tRe s8iipogEzibe pulley diangier D of thesmallaal, dudgdy

to the wire dianeter 6 of the thickest wre (43) in 5" the ténsion

menber (22) of thestoag beaning renbescdd?2) sguigled by the,puley ljes
in the range of D6 = 200 to 650, preferablﬁ inthe range of D6 =
230 to 500. 10 5.3RSEIEVEY oPLsy3UH: as e APRed/ A onenst Epe ratio

p_reﬁedihng cl ia: ns,mifi:}:snetﬂmg;ﬂéjzvdiﬂg%@uﬁgeyé $E4tﬂql)3 kfmatlthespubhey ey32)b
wth the smallest_,pulle Lanmeter D. e .el.evatqor syste .
claimed in one oft}?%ewﬁi}rl%cgdﬁﬁ‘&%glrai%?fvvltpﬁ &3%&&%%#%@9 g]éggerln
(12) whi oh has, adthd elasitsoon aneémlaet i 0P25i dé (18) 1badi bgathegdmenbrg
pulley (4.1), ap al i ni.bs 0) i ng.par el...i.n

| ongi t udi nal di re!c%)on'gg%{d%gt hBeSPI 5(&% e%rl fg“fé%%e?iljén hremrfeg}ﬁ%%nogne
t ensi on menber (225 ext@Hli riep i rPathe [corsfiansdilnal i r adiei omaofet hef

| oad bearing nmenbers (12)3¢ tde d@nsi on menbers (22) being arranged in
one plane next to one another and preferably so as to be 25 spaced
apart fromone another, as seen in the width of the |oad bearing
menber (@02),5.and id h ed edizitvirng spultﬁﬁy &4. hn%a\dlh@dil h?ﬁdiﬁé tef thg
peri phery grooves_ (35),.runni in the circunferentia irectign.an
mat chi ng wi th théjrgel Qsdj(%) O the 30" | g&&c@ea ?Wg EASeRI( 1?}1,1?@%
grooves (35) beind -priovigethai phlaekovieZ)| yingh grivovembdi s p86).eyso
that a wedge effegt (5 Hbt@i ned when grooves (35) cooperate with ribs
(20). 35 7.The elevator systemas clainmed in claimb5, in which the
grooves (35) of the driving pulley (4.1) have a wedge-shaped, in

particuligr tg.iangHer eQleviatapezgiydabmCr 98s SeLihan Wi h & | apk angl e
(p") preceding claims, with a load bearing member (12)
which has, at least on a traction side (18) facing
the driving pulley (4.1), a plurality of ribs (20)
running parallel in the longitudinal direction of
20 the load bearing member and more than one tension
member (22) extending in the longitudinal
direction of the load bearing member (12), the
tension members (22) being arranged in one plane
next to one another and preferably so as to be
25 spaced apart from one another, as seen 1in the
width of the load bearing member (12), and with a
driving pulley (4.1) which has in its periphery
grooves' (35) running in the cilrcumferential
direction and matching with the ribs (20) of the
30 load bearing member (12), the grooves (35) being
provided with a lower-lying groove bottom (36), so
that a wedge effect is obtained when grooves (35)

cooperate with ribs {(20).

35 7. The elevator system as claimed in claim 5, in
which the grooves (35) of the driving pulley (4.1)
have a wedge-shaped, 1in particular triangular or

trapezoidal cross section with a flank angle (B7)



WO 2011/ 045215- 41 -PCT/ EP2010/ 064902 of 81 to 1200, preferably of 83
to 105, even better of 85 to 95 and at best of 90. 8. A |oad bearing

an ol ovator By<taht/ BRetPad bear i ng mbba (12) batAd ApACAGA0e1Es "

drivabl e at |east yi | | €4), i i.cul dr| Vi pul |l e
(4.1), of an engi n% ?%) o% a?%l évgtrg%egyglé]m?% 8%t he QQSbEaFl‘%&
10 menber (12) hawtgea GBS 15) Hehufmttar esesy onf 2Pol ymer and at
| east one tension nenber (22) which is enbedded into the body (15)

and extends in the Iongltudlnal direction of the | oad bearing nenber
(12) and whith i & mhABfalaFERI riovrg ¥ e§0€4zaaramtrm5 #8d] @rt ReVEogm

of a cord or ropet andasitn dkhe Teqrésﬂa%rrrea@@in(Z ant erpk%t%v\éﬁtb%

(43) with a largest wire diameter 6 havin |nteevento
bendi ng of the te?wysﬁtoeﬁn'rren%g gf)adovgli’ SR| | 8§MD5Endi htE k adPEdne,

a bendi ng stress gadeabJH)aamanglelcrébbetvmenl@bsﬁ 354 I\dlngaﬂlla@pl S?@(i)

Nm2. 9. The lo al rre a
the event of beng‘ql Saeove%%alnégﬁg ]‘ajt ng r%dl Jﬂs”n ?fc\eaBeﬁHPﬁBe
stress ab of the @Bwi pé wan helﬁ@at@rg@ftst@marrélbr @hien ldwed t bRairdng

member (32) |ies jdpdde (mg%ﬁlrpftw 5{1519%%%1;&%(17?}20#%

and preferably in the range of ab = 490
bendi ng stress ati’odfyé‘fee‘? Y %l#@a%t%%eﬁe%@%flﬂ%bﬂﬁn 28) ofhifk

Erzg;ﬂ usdof el ast iiGd te?mkfecedwlj Oinﬁ@etld@aﬁsaw hQSQf drite d:hi &kest § M Eﬁel
and, in partlcu corre in t ng equation: alp
= (6*E)/2r. 35 10.°°fh % e %"]n%?rb Fag Cﬁéaa,f}é“op %i WEBPEF
9, in which the wilZe wrtch wtiecH arsgeaﬁnwﬁa@tmmfﬂmmwhﬁssa mﬁuhus
of elastitcity of .abo 0 a e t
bendi ng&?adl us r %o JtL'II}Lﬂ Qtl%%r g(g Wi re m%e%‘%r 40% é’(ﬁi/ 8&‘52%@
42 - PCT/ EP2010/ oetmz—qnhén@frn%meéﬂw ré (4s)ckest heirendi¢dn meitidera

(22) lies in the ik tpfwgfé5d1a%QQeEo §5gav958feﬂﬁpl¥héne§ t abge
of 2r/6 = 240 to@%e The_l oad bearing iber as claimed in one

of claims 8 to 1 |nbﬁﬂijéﬂgth%fcd?rr@s tesrigp vﬁ“?f&%e{ﬂ()z?df PHer a
tensi on nenber (8hlilesitt Heolttiefg WaARi QS £0r d Plandang SaGesk aparin

from ongyanot her - speelfigablyy Lhg LU thek RALL theY 805 whhse.

9. The load bearing member as claimed in claim 8, in
which, 1in the event of bending over a smallest
bending radius r, the bending stress ob of the

25 wire with the largest diameter & in the tension
member (22) lies in the range of between
cb = 450 N/mm? and 750 N/mm? and preferably in the
range of ob = 490 N/mm® to 660 N/mm®’, the bending
stress ob preferably being obtained as a function

30 of the modulus of elasticity E and of the diameter
® of the thickest wire (43) and, in particular,
corresponding to the following equation:
cb = (&*E)/2r.

35 10. The load bearing member as claimed in claim 8 or
9, in which the wire with the largest wire
diameter & has a modulus of elasticity of about
210,000 N/mm*, and the ratio of the smallest

bending radius r to the largest wire diameter & of



10 higher the viscosity of the polyner when the tension nenber (18)
i s enbedded into the body (15) of the |oad bearing nenber (12), the

spaci ng (GO)WSUngEy6EB§PSat | east O. 0% n 15 12. éyﬁzgﬁﬁﬂ;%!ﬁ§4d3%

menber as clarnmed 1Th one of clains 8 to ™11, in mhlch

menber (22) has atwgrghfeﬁeéggugmw(ag l%e Q%I\(Moﬁlaég ér B%' ng
1 est

a whol e nunber between 5 and and endin
being at |east 20¥3%s mA 13e TaRIEoad Bééélﬁg2ﬁ§nbér6é§fcpaeﬁ§dabﬁy

one of clainms 8 to klhe ddhgdich dhes tensipondreser (22) has a wire
configuration (3d+7c)+n*(3b+8a), n 25being a whol e nunber between 5

and 10 and the smallest bending radius r being at |least 32 nm
14. The boadl bearitg nemeer bas rdhai mdmbaron@sofcﬁé)gh@d MBi8 to@ellofin
whi ch the ten3|on nenbe 8(%2) asawir co ratlon 3fH§ﬁ+6d VWn*gSC-

3b+6a) W n bei ng A WSl e° n ’béV%e% t | §EeS
bendi ng radius r bﬁhngo%ltheaSEnS>OBOm&mbe35(ﬂ& ) The ioadobeari ngre

member (22) has & Wi oot Burkt: orE (1 S oaFER) 1o (oA W CBeF

a whol e nurmber béRAEf Badd 10-hehd Fhethew 2@&1045@1@' 48re, the

- PcT/ EP2010/ 064902 g | egle bendidigsinddi ¥ rtp@|ngo§§mg§asghggz M
tension member (18) is embedded into the body (15)
of the load bearing membér (12), the spacing (60)

amounting to at least 0.03 mm.

15 12. The 1load bearing member as claimed in one of
claims 8 to 11, in which the tension member (22)
has a wire configuration (1f-6e-6c+6d)W+n* (1b+6a),
n being a whole number between 5 and 10 and the
smallest bending radius r being at least

20 r 2 30 mm.

13. The load bearing member as claimed in one of
claims 8 to 11, in which the tension member (22)
has a wire configuration (3d+7c¢)+n*(3b+8a), n
25 being a whole number between 5 and 10 and the
smallest bending radius r being at least

r 2 32 mm.

14. The locad bearing member as claimed in one of
30 claims 8 to 11, in which the tension member (22)
has a wire configuration {3£-3et6d)W+n* (3c-
3b+6a)W, n being a whole number between 5 and 10
and the smallest bending radius r being at least
r 2 30 mm.
35
15. The 1load bearing member as claimed in one of
claims 8 to 11, in which the tension member (22)
has a wire configuration (le+6d+12c)+n*(1lb+6a)W, n

being a whole number between 5 and 10 and the



16. The el evator systemas clained in one of clains 12 5to 15, in
whi ch the tension nenber (22) is SZS- or ZSZ-laid. 17. The | oad

bearing menbgy As1£)@asRdsi n one of clajys_8 to 11,pdgye¥idalh Ad¥2902
tensi on nenber (22) 10 is designed as a cord in a seal configuration

with a core (40) spaPDsed OfpehMAPLS Waldiud di ametgs; dzandy g t h g
wire plies (46), £4§) Eurrounding the core (40) and having wire
diameters b and c* and’“ifMparticul ar, has a configuration
(3a+9b+15c), 15and in which the smallest bending radius r is at |east

r32 mm 18. The |l.pad bearin r as_claimed,in one of clains 8.t0

177 One i el Ot VHTEr e bR | BT G g 254 Fagt FBn CBFag™( Far R OR

has a plarality oforlbs if28hichnhhagtpasabhemneimhethd2Rongist Gdisralor

direction of the i@pqh%ﬁgring menber and nore than one tension nmenber
0

(22) extending in the ngi tudi nal direction of the |oad bearing
menber 25 (12), the tension nmenbers (22) being arranged in one pl ane

next to one BENOt heHe andb A efriahhy SReAbet0 Be sppsafea@pardt fimm ere
anot her, as seen in the gj%th of the | pad bearing nmepnber. 30 19. The
| oad bearing nentfer2d% cPaitfedim tFai'fitB, G - UheMFIBE T ( 28)) of

t he | oadObeari ng inrenbesiqri®) have aowedge- shaped, confpautregibar with
triangul ar or trapezoj dal 0 ction wi-th two flanks (24 ich
DTRALLaB SERnaBRhD A THE LN, (Rt

run toward one anot . _ an angle (p) whic
range of 81 to 12Mmd priflertd ywbfe 8glies 1056) evéASbesueroohd8sgt ches

and at best at 9Qd (yﬁa2Q$Q/Qﬁ§%}§%é€fréPﬁ?%ﬁg?@}@’@@%ﬂQ? &0anhe

| oad bearing nmenber as clained in ei one o alns 18 and 18, in

which each rib (20) P§T&dsVdREd t DSt ehsicoR fisiarts qo2) 3anPen lare -
arrangedsi n each mgaseih nwhiehr egiconsid1 1 SheM@ihiCaladpiej act i onatP)
of a flank (24) aof tQ@ rhpzéfgéi 21. The | oad bearing nenber as
clainmed in eithe e of ¢l 18 and 19, in which each rib (20) is
10 assigned exactly one tension menber (22) which is arranged

centrall'y V“f§1 respech Ly tB%aEﬁBgflﬁgﬁﬁe£24350fcfg¥ﬁééljiggo%ne of
claims 8 to 17, cne side of which is configured as
20 a traction side (18) which has a plurality of ribs
(20} running parallel in the longitudinal
direction of the load bearing member and more than
one tension member (22) extending in the
longitudinal direction of the load bearing member
25 (12), the tension members (22) Dbeing arranged in
one plane next to one another and preferably so as
to be spaced apart from one another, as seen in

the width of the locad bearing member.

30 19. The load bearing member as claimed in claim 18, in
which the ribs (20) of the load bearing member
(12) have a wedge-shaped, in particular triangular
or trapezoidal cross section with two flanks (24)
which run toward one another and form a flank

35 angle (B) which is in the range of 81° to 120°,
preferably of 83° to 105°, even better of 85° to
95° and at best at 90° + 1°.



22 The | oad bearing nenber as clained in one of 15 clainms 17 to 21,
in which the traction side (18) of the | oad bearing nmenber (12)

and/ or the rﬁ@r2§igﬁ%£$g%%zlying oppositg the tracyq§;§g;§;qjya@9d¥

the | oad bearing ne ) arel/is coated, the desi iclent

f fricti t t hg540 ' | ol I\ ul
(4.2) o rear 51 de (11 and AerT ot g gt de o £5rtyi ng bUIToyS o

(4.2, 4.3, 4.4) Ringlsérsnith ere &Y ofnt hbicdateagh (6EP, &40 tHe
coating (61) bei ngssidhdqdrtigyl akendivwevemdmdsc (62)) pPyBienablaye
25conposed of natural fibers or of synthetic¢c fibers, in art%cular
of PVC, PTFE, PANTTeNI§fenpil cotion, pdf§anide bPea Ie@yPBn, ©f the
pol yest eb, m xt ureemfidailb frojemrecof (Phese &i besnkypes) 30 2Be Fhe
| oad bearing nenbﬁg)as claimed in one of clainms 17 to 21, in which
the | oad bearing Qﬁer (12) has two ribs (20) on the traction side
(18) and preferably a guide rib (27) on the rear side (17) lying
opposite thetunmy sY56a88aring member as claimed in either one
of claims 18 and 19, in which each rib (20} is
10 assigned exactly one tension member (22) which is
arranged centrally with respect to the two flanks

(24) of the rib (20).

22. The load bearing member as claimed in one of
15 claims 17 to 21, in which the traction side (18)
of the load bearing member (12) and/or the rear
side (17), lying opposite the traction side (18),
of the load bearing member (12) are/is coated, the
desired coefficient of friction between the
20 traction side (18) and the driving pulley (4.1} or
rear side (17) and deflecting, guide or carrying
pulleys (4.2, 4.3, 4.4) being set with the aid of
the coating (61), and the ccating (61) being, in
particular, a woven fabric (62), preferably
25 composed of natural fibers or of synthetic fibers,
in particular of hemp, cotton, nylon, polyester,
PVC, PTFE, PAN, polyamide or a mixture of two or
more of these fiber types.

30 23. The load bearing member as claimed in one of
claims 17 to 21, in which the load bearing member
(12) has two ribs (20) on the traction side (18)
and preferably & guide rib (27) on the rear side

(17) lying opposite the running surface.



