1 Lift installation with a belt, belt for such a lift installation, nethod
of producing such a belt, conposite of such belts and nmethod for assenbly
of such a conposite in a lift installation The present invention relates to
alift installation with a belt, to a belt for such a lift installation, to
a nmethod for producing such a belt, to a4conposite of such belts and to a
nmet hod for assenbling such a conposite in alift installation. Alift
installation conprises a lift cage and usually a counterwei ght, which are
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Whereas the drive pulley or drive shaft exerts tension forces on the drive
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the lift Cmgmrafwlverfoxtcestﬁwetoount erwei ght. Accordingly, drive pulleys or
drive shafts and deflecting rollers are generally terned belt wheels in the
followi ng. Such belts for lift installations usually conprise a belt body of
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the counterweight, pure support belts are merely deflected over deflecting elements,

particularly deflecting rollers, and accept a constant part of weight force of the lift cage and
the counterweight. However, drive and support belts are preferably identical.

A belt according to the present invention can be used for any of the above-described
functions, thus not only as a drive belt, but also as a support belt, as one of several belts
and/or as a belt which is fastened to the lift cage and/or to the counterweight. Accordingly,
drive pulleys or drive shafts and deflecting rollers are generally termed belt wheels in the
following.

Such belts for lift instaliations usually comprise a belt body of elastomers, for example
polyurethane ('PU'") or ethylene-polypropylene-diene rubber (‘(EPDM’). In order to transmit
the tension forces, tensile carriers in the form of steel and/or plastics material cords are
embedded in the belt body. The cords can be constructed as single wires or preferably
built-up from singly or multiply stranded wires. They are advantageously arranged in the
neutral axis of the belt cross-section in which no tensile or compressive stresses arise

during looping around of a beit wheel.



during | ooping around of a belt wheel. 2 Conventionally, use is made in
lift installations of flat belts, in detail belts of which the wdth w
parallel to the belt wheel axis is significantly larger than its height tin
radial direction of the belt wheel. Such flat belts have, by virtue of
their small height, a snmall geonetrical gonent of inertia about their
transverse axis and at the sane tinme, by virtue of their large wdth, a
| arge geonetrical nonent of inertia about their |ongitudinal and hei ght
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transverse axis, but at the sane tine very stiff about their |ongitudinal
aﬂd Be: ghsNh Gmm}/mtioiﬁgl% usé E;e‘plamﬁm Iiﬂﬂnstglmtiommof ﬂaabdltﬁgt detléiabeltslrdfl\qhi?tabp widtbund
t he belt eel s and, on the other .hand.tw.st or hen nl. sl ight i,n the
free run sACRVBIA T 1F heives) e n Soarangdadr Pon oA R derBn s
gd{ acgnt t theobett Whéélh%udmhﬂi_ithﬁltsﬁ%é,gﬂéyogrfg% og aﬁﬂzlsmal Eleibgt_r, @eTmbldgbométritme
elt by conparisonp. t ht . . accordj ngly prgposes a
Frat bel ¢ FEMGTEl e shol Ll ianarersn 2 00 4 e goms Fidm by Pt BY e ser
and a secomngdtnad largeegéoraétrios chelert e irevid dboue el Iendituuiatarid Raryildxis. Wy ei n
tensile carri(frs a(;e %ran ed inezsg,e neutra‘lgg%l gg\e of bending of the flat
bel t. In oPHefNUYSATVFRIAI5LUSY YENLrastienh it resnast & heik Hiansyerse axsebUtadidhehus
the tracti eameapadiverytstiff MoutltHetdlos@Ralmal bty héight 44§ smEE, thagicah oh(égé%nand
is known from

t hus the sanme bearing. loading and belt tension, |t f 555
234 131 t o BN SAURATHAY IRER: U the Rl heels nd e the ifer Nangdwist of bAnehgeiye

ri bs whi ch sfghtQPiar fkefrdd trliin e8RS, INMabgHom! Bel ArdR@nicdt R thelRehaIBE battidrk
conpl ementary, on the running surface of the belt wheel. In particular, the

Y . ( . .
i ncl i ned f24ifrent tgone RBOREN TN NBYLrY @xis IeadsitA st lagewifhrafyhe Relf PheRmPansiRs of
the belt wWhgglheight. t he sanme tinme, the wedge ribs advantageously guide the
belt in transverse direction on the belt wheel. In that case, the nore acute
t he wedge angle of the individual ribs the greater is, on the one hand, the

pressi ng preewne/nbesod R azedm@ingBdbrdbodddr £ fatastlt b tp idshfalidRCWAIEN is built up
capability. On _the other I'n a case of excessively acute wedfgr;e angl es
a3l a

d,
a j ammi ng &om adrshepet belt an@??gsméxpég heft conpedied therpwith. eash exseudad

j ammi ng Cayhefsin finsfikaartibn £ bshgedl thd ReuttalBiaRE bl bédity sMASAAIRE.
vi brations which at the sane tine cause noise and I ncrease the dynamc

| oading of the belt and the risk of running out of its guides. In the _
extrermne Cai’:‘?gro‘epf‘o ﬂwén‘éﬁ‘s%‘%e%@iﬁﬁ Pres&itd at thel vt wHe1 Bha IR thé {rhctioAsiaphbifty ! On
if the belt detaches only Ler 11y or

or drive capability for the same radial force and thus the same bearing loading and belt
tension, it is known from EP 1 555 234 B1 to provide the belt body, which is of flat belt
type, with wedge ribs which co-operate with grooves, which are formed to be substantially
complementary, on the running surface of the belt wheel. In particular, the inclined flanks

of the wedge ribs bear against similarly inclined flanks of the belt wheel. At the same time,

the wedge ribs advantageously guide the belt in transverse direction on the belt wheel.

In that case, the more acute the wedge angle of the individual ribs the greater is, on the
one hand, the pressing pressure for the same radial force and thus the traction capability.
On the other hand, in a case of excessively acute wedge angles a jamming of the belt in
the grooves of the belt wheel can occur. Such a jamming can, as stick-slip effect, excite
the belt into undesired vibrations which at the same time cause noise and increase the
dynamic loading of the belt and the risk of running out of its guides. In the extreme case
the jamming can also lead to failure of the lift installation if the belt detaches only jerkily or
no longer detaches from the grooves of the belt wheel.

An object of the present invention is therefore to provide a lift installation in which the risk



no | onger detaches fromthe grooves of the belt wheel. An object of the
present invention is therefore to provide a lift installation in which the
risk 3 of janm ng between belt and belt wheel is reduced. For fulfilnment of
this object a lift installation according to the introductory part of claim
1 is developed by the characterising feajures thereof. Equally, for
fulfilment of this object a belt for such a lift installation is proposed
in claim13, a nethod for producing such a belt is indicated in claim114, a
conposi te OL such I.n aim 15 and a nmethod for
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m | ['i metreseighhssthepson forces are introduced into the belt by the drive
pulley or a grl ve shaft in friction-locking and/or shape-I|ocking manner. If
belts of the belt arrangenent are constructed as wedge belts, the running

surface of 1ihReyRe! grefhstf} Somphisdiddife BF RRYEBelt wheels, particularly one or more drive
pulleys or a drive shaft with several drive zones, which are looped around at least partly by
the belts of the belt arrangement. Advantageously the belts loop around the belt wheels
with an angle of wrap of 180° preferably less than 180° preferably less than 150°
preferably less than 120° and preferably 90°. By virtue of the small possible bending radii
of the belts it is possible to have the drive connected with a separate drive pulley or,
however, to integrate drive zones in a drive output shaft of the drive, thus a drive shaft.
Advantageously, the diameter of the belt wheels is less than or equal to 220 millimetres,
preferably less than 180 millimetres, preferably less than 140 millimetres, preferably less
than 100 millimetres, preferably less than 90 millimetres and preferably less than 80
millimetres. The tension forces are introduced into the belt by the drive pulley or a drive
shaft in friction-locking and/or shape-locking manner. If belts of the belt arrangement are
constructed as wedge belts, the running surface of the belt wheels can have grooves
which are of substantially complementary shape and in which the wedge ribs engage.
Advantageously, in the case of grooves of substantially complementary shape the flanks of
the wedge ribs bear in friction-coupling manner only against flanks of the grooves; the
regions between the belt flanks, thereagainst, are not in contact with the groove bases and
groove tips.



whi ch are of substantially conplenentary shape and in which the wedge ribs
engage. Advantageously, in the case of grooves of substantially

conpl ementary shape the flanks of the wedge ribs bear in friction-coupling
manner only agai nst flanks of the grooves; the regions between the belt

fl anks, thereagainst, are not in contact with the groove bases and groove
tips. 4 |In an advantageous construction the belt body consists of an

el astonmer, for exanple PU and/or EPDM For protection against abrasion and
dynam c destruction the belt body can have one or nore casings, for exanple
of textile fabric. The tensile carrier arrangenent conprises a tensile
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cross-section, in which during |ooping around of the belt wheel no, or only
a few, tensile or conpressive stresses arise. A belt can be constructed as
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Wth parti @5&urrender of the advantages, which are nmentioned in the
introduction, of flat belts, particularly the flexibility thereof when
| oopi ng around belt wheels, alift installation is thus nmade available with
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According to the invention the ratio of the maximum width w to the maximum height t of the
belt is selected to be substantially equal to 1. In particular, it advantageously lies in the
region of 0.8 to 1.0, preferably in the region of 0.9 to 1.0 and especially at 1.0. The belt is
thus higher than wide.

With partial surrender of the advantages, which are mentioned in the introduction, of flat
belts, particularly the flexibility thereof when looping around belt wheels, a lift installation is
thus made available with belts which have a greater geometrical moment of inertia in belt
transverse direction and thus are stiffer than conventional flat belts with respect to bending
about the transverse axis. Such belts therefore experience, during deflection about a belt
whesl, a higher biasing back into the straight, undeformed position. This biasing
counteracts jamming of the belts at lateral flanks of the belt wheel and thus
advantageously produces the risk of jamming between belt and beit wheel, This effect is
particularly advantageous in the case of wedge-ribbed belts, but can also reduce the risk
of jamming with lateral guide cheeks of the belt wheels also in the case of flat belts.

A further advantage lies in the additional volume of the belt body in the direction of its
height. This additional volume advantageously damps vibrations and dissipates shocks,



advant ageously produces the risk of jamm ng between belt and belt wheel.
This effect is particularly advantageous in the case of wedge-ribbed belts,
but can also reduce the risk of jamm ng with | ateral guide cheeks of the
belt wheels also in the case of flat belts. A further advantage lies in the
additional volune of the belt body in thegdirection of its height. This
addi tional volune advant ageously danps vigrations and di ssi pates shocks, 5
whi ch nakes the running of such a belt nore uniform The transm ssion of the
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from for exanple, WO 2006/ 000500 A, grooves in the |ongitudinal surface
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are connected together at their longitudinal surface. In that case, as known from, for
example, WO 2006/000500 A1, grooves in the longitudinal surface of the first part belt are
filled up by the second part beilt. Equally, the two part belts can be glued.

In an advantageous embodiment of the present invention the two part belts have
substantially the same height, so that the longitudinal surface is arranged approximately in
the centre of the beit.

The first part belt preferably surrounds the tensile carrier arrangement entirely or partly. In
the latter case, the second part belt also surrounds the tensile carrier arrangement in such
a manner that it is arranged completely in the belt.

Insofar as the tensile carrier arrangement is advantageously arranged in the neutral axis,
in which no tensile and compressive stresses occur on deflection around a belt wheel, i.e.
a bending around the belt transverse axis, and the tensile carrier arrangement is arranged
more in the first part belt, the second part belt during looping around a belt wheel
experiences a greater loading in bending and therefore greater tensile or compressive
stresses. In an advantagecus embodiment the second part belt is therefore softer than the



in which no tensile and conpressive stresses occur on deflection around a
belt wheel, i.e. a bending around the belt transverse axis, and the tensile
carrier arrangenent is arranged nore in the first part belt, the second
part belt during |ooping around a belt wheel experiences a greater |oading
in bending and therefore greater tensile 6r conpressive stresses. In an
advant ageous enbodi nent the second part belt is therefore softer than the 6
first part belt so that in the case of bending in the tensile carrier |ayer

the second matrganosditso that mqhe daémeﬁsiadashgt;ﬁw {eRsitd éeﬁﬁéﬁl&yerttblé skEdrid parepels
resiliently. In particular art bel t sser Shore

ec
har dnese. t HaROLHATaGa-L Bhbie mtes PR elds BRiippe InfadoulnaPe SEAIIRS o
]E_he II rsgI / mttcd@eh%vecaneés@r %oﬁ?héﬂdeéd’lﬁthﬁeWm ;ﬁ?ﬁ@élﬂ aa0s, bﬁ:r %Qarﬁblte thehe
i rst and/ or, second contact surface ca era e a co
Speci 1 e CoRare heitDRRS BHPe FisL PR o8 B BRSPH Pad I O SPPQTY ih Kedtis. -
hi gher or lower in each instance than the coefflcient of friction of the
actual belt body In particular, the coating can conprise a polganide

("PA) 111 nTneRist @Rio|Seconth spRIagtRirEACS franaPIGEIAlN HENE 3 icPalings With o epecific

surface, V\’ﬂédéﬁncie%t bf‘frﬁ:ﬂé't‘?d Thﬁ»\,r coeﬁtﬁkﬁﬁ%ﬂﬁf&loﬁ\ﬂcbﬁ be rdghéf%rnywérem é&chdﬁstyﬁce
shaft, a coati n coefficient of friction he second

cont act surtf‘a’éé \M‘?Fﬁ'ﬁ'ef‘% O?rﬂ"ﬂfé‘ﬁaeféf e ackvR) RAUINBRAY- wilh rPaét'Cd'@T ! ﬁtﬁ Fagfing can

el ement, a cPMrisBS pdlfdmib@ren) pefficient of friction. Alternatively to the
coating, a vapour deposition or a flocking can also be provided. In a

particularly preferred enbodi nent the first and/or second contact surface
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Equal ly, triangular 'or semcircular rib cross-sections are al so possible.
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bel ow semicircular rib cross-sections are also possible. In this particularly preferred embodiment
the running surfaces of belt wheels, which are looped around by the belts, can
advantageously have grooves which are substantially complementary to the ribs and in
which the ribs engage. A higher pressing force and thus a higher traction capability can

thus be achieved for the same radial force, i.e. the same belt bias or bearing loading.

The ribs preferably have a wedge-shaped cross-section with a flank angle of 60° to 120°,
wherein the region from 80° to 100° is to be preferred. The angle present between two
side surfaces (flanks) of a wedge-shaped rib is termed flank angle. However, by virtue of
the greater stiffness relative to bendings about the belt transverse axis, flank angles below
60°, thus more acute angles, can also be realised.

If advantageously not only the first contact surface, but also the second contact surface
have one or more ribs, the belt can, even in the case of deflection in an opposite sense
around two belt wheels in which it contacts the first belt wheel by its first contact surface
and the second belt wheel by its second contact surface, be guided in transverse direction
during the looping around of the two belt wheels, which can advantageously avoid running-



60, thus nore acute angles, can also be realised. |If advantageously not only
the first contact surface, but also the second contact surface have one or
nore ribs, the belt can, even in the case of deflection in an opposite sense
around two belt wheels in which it contacts the first belt wheel by its
first contact surface and the second belt wheel by its second contact
surface, be guided in transverse direction during the |ooping around of the
two belt wheels, mhich can advantageously avoid running 7 out of the belt
from even pure efle I bs, on _bat h
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whi ch engages in a corresponding cut-out of a second belt arranged adjacent
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manner and getAshabbydiftehivbiggsenbly, which sinplifies nounting and
denmounting the narrower individual belts relative to the resulting belt

arrangenment. Equally, the belts can al so be connected together by way of
In a preferred embodiment the belt arrangement comprises several belts arranged

adjacent to one another in the direction of their width. Advantageously, these belts can be
connected together in mechanically positive manner. For this purpose, for example, a first
belt can have a projection which protrudes in the direction of its width and which engages
in a corresponding cut-out of a second belt arranged adjacent thereto. The belts can in
this manner be connected together in simple manner and detachably during assembly,
which simplifies mounting and demounting the narrower individual belts relative to the
resulting belt arrangement. Equally, the belts can also be connected together by way of
clamping elements or non-detachably fastened to one another, for example glued
together.

Advantageously, for production of a belt according to the invention a method is proposed
comprising the following steps: extruding the first part belt in such a manner that it at least
partly surrounds the tensile carrier arrangement, and extruding the second part belt onto
the first part belt in such a manner that the tensile carrier arrangement is completely
arranged in the belt. 1t is thereby advantageously possible, even with existing extruders
designed for the production of flat belts with a width/height ratio greater than one, to
produce, with slight modifications, belts according to the invention with a width/height ratio



cl anpi ng el ements or non-detachably fastened to one another, for exanple
glued together. Advantageously, for production of a belt according to the
invention a nethod is proposed conprising the follow ng steps: extruding
the first part belt in such a manner that it at |least partly surrounds the
tensile carrier arrangenent, and extruding the second part belt onto the
first part belt in such a manner that the tensile carrier arrangenent is
conpletely arranged in the belt. It is thereby advantageously possible,
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through a Iift installation according to an enbodi nent of the present
i nventi on; roller. In addition, it is simple and pracfical, for the mounting, to transport the composite as

a loop into the lift shaft and unroll it from the loop.

Further objects, features and advantages are evident from the subclaims and the following

described examples of embodiment, for which purpose:

Fig. 1 shows a section, which is parallel to a lift cage front, through a lift installation
according to an embodiment of the present invention;

Fig. 2 shows a section through a belt of the lift installation of Fig. 1 according to a first
embodiment of the present invention, in the form of a wedge-ribbed belt;

Fig. 3 shows a section through a belt of the lift installation of Fig. 1 according to a second
embodiment of the present invention, in the form of a wedge-ribbed belt;

Fig. 4 shows a section through a belt arrangement of the Ilift installation of Fig. 1
according to a third embodiment of the present invention;

Fig. 5 shows a section through a belt of the lift installation of Fig. 1 according to a fourth



Fig. 2 shows a section through a belt of the lift installation of Fig. 1
according to a first enbodinent of the present invention, in the formof a
wedge-ri bbed belt; Fig. 3 shows a section through a belt of the lift
installation of Fig. 1 according to a second enbodinent of the present
invention, in the formof a wedge-ribbed Belt; Fig. 4 shows a section
through a belt arrangenent of the lift installation of Fig. 1 according to
a third enbodi nent of the present invention; Fig. 5 shows a section through
a belt of the |idémbodintat dfdhe preserdt ilieption, imthedouin nfja ivedge-fibbed bel®

enbodi mrent of the present invention, in the formof a wedge-ribbed belt;
Fig. 6 shows a section through a conposite of several belts of the first
enbodi nent Bi§. 8 he present showanaisentiac ttoouhhng dompeisite o ;sefrergl beltssbbte frst i f t

installation of Fig. 1 jn.a first assenbl tep: . FEi shows a lift
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installation of Fig. I in a third assenbly step; Fig. 10 shows a section
through a belt_of the lift installatiqgn of Fig. 1 accaording to a fifth
enbodtment 8 The pr o¥iants 3 [OBRBIREN Fic 4t pdrstefNSIRE. + Tbbed  bel
and Fig. 11 shows a section through a belt of the lift installation of Fig.
1 according.to,a sixth enbgdi t,. of e present jnvention, in the form of
a wedge-ri bB8c® bel t _srﬁw@_aﬁfp@g%ugtlog (g&::h 'i1d'hatsﬁFm5Jg‘F?S§mtb}W§é%yst em which is
installed in alift shaft 1, according to an enbodi nent of the present
invention. This conprises a drive 2, ichis fixed inthe lift shaft 1,
with a drivE9plley ofNHSid @ﬁ?ﬁ?t'oﬂ.%%ql"i‘?tth' gReebNHERh i s gui ded at
cage guide rails 5 wth deflecting rollers nounted bel ow the cage floor 6
and in the formof cage support rollers 4. .counterweight 8, which is
gui ded at c%’ﬁn? rwei gFOWGA aectieg;through a%eltﬁ?t@qmlnﬁtﬁ t'OHé?fﬁ'héQ:ﬂi Fgorng i n

the formof a counterfifi ghbodiHPObLE tHeOpleéntdindentidAdiratHeURBAIdf a RRUbe-ribbédL h
is constructed as a V\ﬁque-rlbbed belt 12, for the lift cage 3 and the
c

count erwei ght 8, whi @'Y transnits the drive force fromthe drive pulley
or drive shaft 4.1 of the drive unit 2 to the |lift cage and the

count erwei ght. The wedge-ri bbed belt 12 is fastened at one of its ends bel ow
the drive phgl &Y or d#tiys a section through a belt of the lift installation of Fig. 1 according to a

sixth embodiment of the present invention, in the form of a wedge-ribbed
belt.

Fig. 1 shows a section through a lift system, which is installed in a lift shaft 1, according to
an embodiment of the present invention. This comprises a drive 2, which is fixed in the lift
shaft 1, with a drive pulley or drive shaft 4.1, a lift cage 3, which is guided at cage guide
rails 5, with deflecting rollers mounted below the cage floor 6 and in the form of cage
support rollers 4.2, a counterweight 8, which is guided at counterweight guide rails 7, with
a further deflecting roller in the form of a counterweight support roller 4.3, and a support
belt, which is constructed as a wedge-ribbed belt 12, for the lift cage 3 and the
counterweight 8, which belt transmits the drive force from the drive pulley or drive shaft 4.1
of the drive unit 2 to the lift cage and the counterweight.

The wedge-ribbed belt 12 is fastened at one of its ends below the drive pulley or drive
shaft 4.1 to a first belt fixing point 10. From this it extends downwardly to the
counterweight support roller 4.3, loops around this and extends from this to the drive pulley
or drive shaft 4.1, loops around this and runs downwardly along the cage wall at the
counterweight side, loops through 90° on either side of the lift cage around a respective
cage support roller 4.2 mounted below the lift cage 3 and runs upwardly along the cage



shaft 4.1 to a first belt fixing point 10. Fromthis it extends downwardly
to the counterweight support roller 4.3, |loops around this and extends from
this to the drive pulley or drive shaft 4.1, |loops around this and runs
downwardly al ong the cage wall at the counterweight side, |oops through 90
on either side of the |ift cage around a r¥spective cage support roller 4.2
nmounted below the |ift cage 3 and runs upwardly along the cage 10 wall
renote fromthe counterweight 8 to a second belt fixing point 11. The pl ane
of the driveaprras from theicoentshedights. th acaecotxbbelt fixdmpeaniat1.ri ght angles to
the cage wall at the counterweight side and its vertical projection can lie
outside the vertical projection of the |[ift cage 3. It is therefore to be
preferred t e ptane ofithevdrivelduiley oodri\dars'haﬁ 4.5 baf be érrangmisaterigshtrahglesitcametcage of
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illustrated e longitudinal surface of a part body can, however, have

recesses in which shaped-out portions of the other part body engage so as

to reinforceid hesh‘é%rhe%dtlgﬁ‘ trbudi g He%fﬂﬂsrﬁft inBRAARH: of"h%' 1,5h aBRHbAcde Wit hace
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conpl ement ar herewmth, of the belt wheels 4.1, 4.3 and can be laterally

gui ded by t ﬁ&@aﬂ PRt preclisdicmnestsd tegeihrl atiaisngiiglinal surface 203, In Fig. 2 the

longitudinal surface 20.3 is schematically drawn as planar. Although not illustrated, the
longitudinal surface of a part body can, however, have recesses in which shaped-out
portions of the other part body engage so as to reinforce the connection of the two part
bodies.

A first contact surface 20.4 of the first part body is intended for contact with the drive pulley
or drive shaft 4.1 and the counterweight roller 4.3. It has for this purpose two part ribs 20.6
which can engage in grooves, which are substantially complementary therewith, of the belt
wheels 4.1, 4.3 and can be laterally guided by these. The pressing pressure and thus the
traction capability of the drive 2 thereby advantageously increase.

A second contact surface 20.6 of the second part body 20.2 is intended for contact with
the cage support rollers 4.2 and has for this purpose in analogous manner two wedge ribs
20.6 which can engage in grooves, which are substantially complementary therewith, of
the belt wheels 4.2 and can be laterally guided by these. In a second embodiment
ilustrated in Fig. 3 the second contact surface has only one rib 20.6, which is sufficient for
lateral guidance of the belt 12 in the cage support rollers 4.2.



traction capability of the drive 2 thereby advantageously increase. A second
contact surface 20.6 of the second part body 20.2 is intended for contact
with the cage support rollers 4.2 and has for this purpose in anal ogous
manner two wedge ribs 20.6 which can engage in grooves, which are
substantially conplenentary therewith, of 'ithe belt wheels 4.2 and can be

| ateral |y guided by these. In a second enbodi nent illustrated in Fig. 3 the
second contact surface has only one rib 20.6, which is sufficient for

| at eral gui dance of the belt 12 in the cage support rollers 4.2. 11 Four
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entire first contact surface 20.4 is coated in a continuous or
di scont i nuo@art pebisexaalleff %fﬁs%ﬁﬁaﬁi‘lor‘fth%bthsrﬂb“d@@ﬂlh@ﬁ in Mapticulpat PR\ pe wedge Eb

coating 20. $03 |M&BRY éhé*@&?éér?éé%n&ﬁgl? sBfterdndr] t%‘ﬂrél%a?((beﬁ can al so be

provi ded. The vapour deposition is exanpl e, a nmetal vapour deposition.
The flocking is, for exanple, a flocking with short synthetic or natural

fibres. Thi Y 3RPUENEERRFLEL 98 4Mas! 4Q64Et HANE 3EhiahS G iRXA&IYL B$0.4 BSming into
friction couple with the flanks of the drive pulley or drive shaft 4.1, a coating 20.7 with a PA
film. Advantageously the entire first contact surface 20.4 is coated in a continuous or
discontinuous process, which simplifies production. Alternatively to the coating 20.7 a
vapour deposition 20.7 or a flocking 20.7 can also be provided. The vapour deposition is,
for example, a metal vapour deposition. The flocking is, for example, a flocking with short
synthetic or natural fibres. This vapour deposition or flocking can also extend over the
entire first contact surface 20.4 and be carried out in a continuous or discontinuous
process. In principle, it is also possible with pairings, which are formed to be substantially
complementary, of wedge ribs and grooves in which only the flanks of the wedge ribs bear
in friction-coupling manner against the ribs, to provide only these flanks of the wedge ribs
with a coating 20.7, or vapour deposition 20.7 or flocking 20.7, so that the regions between
the belt flanks, which are not, in fact, in contact with the groove bases and groove tips, are

uncoated.

According to the invention the ratio of the maximum width w to the maximum height t of the
belt body inclusive of the wedge ribs 20.6 lies in the region of 0.8 to 1.0. In the example of



entire first contact surface 20.4 and be carried out in a continuous or

di scontinuous process. In principle, it is also possible with pairings,
which are forned to be substantially conplenentary, of wedge ribs and
grooves in which only the flanks of the wedge ribs bear in
friction-coupling manner against the ribs,qsto provide only these flanks of
the wedge ribs wth a coating 20.7, or vapour deposition 20.7 or flocking
20.7, so that the reglons bet ween the bel t fl anks, which are not, in fact
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belt danps osci I | ati ons and absorbs shocks. Beyond that, it reduces shear
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grooves which are forned to be substantially conplenentary to the grooves

of the wedgadydntasequgieincregsedivhere the wedge-ribbed belt 12 at |east partly
| oops around the belt wheels 4.1, 4.2 or 4.3 its ribs in liein
corresponding grooves of the belt wheel , whereby excell ent gui dance of the
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substantrally complementary to the grooves of the wedge- rrbbed belt 12. Where the
wedge-ribbed belt 12 at least partly loops around the belt wheels 4.1, 4.2 or 4.3 its ribs in
lie in corresponding grooves of the belt wheel, whereby excellent guidance of the wedge-
ribbed belt on this belt wheel is ensured. Moreover, traction capability is improved by a
wedge action arising between the grooves of the drive pulley or drive shaft 4.1 and the ribs

of the wedge-ribbed belt 12.

By contrast to conventional lift installations, in the looping around the cage support rollers
4.2 below the lift cage 3 a lateral guidance between the cage support rollers 4.2 and the
wedge-ribbed belt 12 is therefore also given, since the wedge-ribbed belt also has ribs on
its side remote from the cage support rollers 4.2.

In the form of embodiment according to Fig. 5 the tensile carriers 21 are arranged in the
neutral axis approximately in the centre of the belt 12. In this form of embodiment the belt
body 20 does not consist of part belts. The elastomer material is extruded onto the tensile
carrier arrangement 21 in such a manner that it entirely or partly surrounds this
arrangement and the tensile carrier arrangement 21 comes to lie in the belt body 20
approximately centrally with respect to the maximum height t. This form of embodiment
otherwise corresponds with that according to Figs. 2 to 4.



By contrast to conventional |ift installations, in the |ooping around the
cage support rollers 4.2 belowthe lift cage 3 a | ateral guidance between

t he cage support rollers 4.2 and the wedge-ribbed belt 12 is therefore al so
gi ven, since the wedge-ribbed belt also has ribs on its side renpote from
the cage support rollers 4.2. In the formb} enbodi ment according to Fig. 5
the tensile carriers 21 are arranged in the neutral axis approximately in
the centre of the belt 12. In this formof enbodinment the belt body 20 does
not consist of part belts. The elastoner nmaterial is extruded onto the
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entirely or conpletely surrounds the tensile carrier arrangenent 21
succeedi ng second step the second part belt 20.2 can then be extruded onto

the first pag} Flﬂut:tl&pofla i3it e Hroifh gni%rlﬂéﬁn\fehﬁ&n H’t%llﬁv@ﬁbsfnls? pﬁﬁrﬂe!tez"o 1 can be

arrangenent |s conpletely arran in the belt. hus advant ageously

possi bl e t o s¥édaskinspygya manner that it entirely or completely surrounds the tensile carrier
arrangement 21. In a succeeding second step the second part belt 20.2 can then be
extruded onto the first part belt 20.1 in such a manner that the tensile carrier arrangement
is completely arranged in the belt. It is thus advantageously possible to use existing
machines, which are used for production of a belt of which the width exceeds its height, for
example in the form of the first part belt 20.1, with small modifications also for production

of a belt according to the invention with a width/height ratio of approximately 1.

Figs. 6 to 9 relate to mounting of the belt 12 in a lift installation. Fig. 6 shows several belts
12 which are connected together by way of an assembly band 30. The assembly band 30
surrounds the belt 12 at least partly. For example, three, four or six or even eight belts 12
form a composite 120 which is partly surrounded by assembly band 30 and which can be
transported rolled up as a loop in simple and problem-free manner into the lift shaft 1. The
assembly band 30 is, for example, fixed reversibly or irreversibly in material-locking
manner to the belts 12. Advantageously it is a thin synthetic material band with an
adhesive layer at one side. The synthetic material band is connected with the belts 12 by
way of the adhesive layer. The reversible material lock can allow withdrawal of the
adhesive band 30 from the belt 12 and thus separate the detached belts 12.



machi nes, which are used for production of a belt of which the wi dth exceeds
its height, for exanple in the formof the first part belt 20.1, with snall
nodi fications also for production of a belt according to the invention with
a w dth/height ratio of approximately 1. Flg 6 to 9 relate to nounting of
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connected together by way of an assenbly band 30. The assenbly band 30
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12.1, 12.2 a1t he conposite 120 to belt fixing points 10, 11. In that case
t he belts 12 of the conposite 120 are laid on belt wheels 4.1, 4.2, 4.3 in
accordance with assenbly spacings 30.1. For this purpose it is advantageous
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Is fastened to the ceil ) I pment_ of bl ock-and-
example of Figs. 7 to 9 IS fastened to the ceIImg of the I| shaft 1. Equipment of block-and-
tackle kind mounted in the uppermost shaft region is preferably used as auxiliary hoist 14.
It would also be possible to use a fiuid lifting device (for example, a hydraulic system)

arranged in the lowermost shaft region or also a building crane.

The lift cage 3 is present at least in structural form. The final production of the lift cage 3
can take place later. The lift cage 3 has a floor plate or a lower structural part with a lower
surface 6, at which first cage deflecting rollers 4.2 and second cage deflecting rollers 4.2
are arranged, as well as a ceiling plate (or an upper structural part), which in the present
example forms a kind of work platform. The work platform can also be formed by the floor
plate of the lift cage 3 if the existing structural form of the lift cage 3 still does not include

side walls.
The lift cage 3 can be coupled to the auxiliary hoist 14 and movable upwardly and
downwardly by this in the lift shaft 1. As soon as the lift cage is coupled and fixed to the

auxiliary hoist 14 the composite 120 according to Fig. 6 is placed in the lift shaft 1.

According to Fig. 7 the composite 120 is transported in the form of a loop 12.3 onto the



tackl e kind nmounted in the uppernost shaft region is preferably used as
auxiliary hoist 14. It would also be possible to use a fluid lifting device
(for exanple, a hydraulic system) arranged in the |owernmost shaft region or
also a building crane. The |ift cage 3 is present at least in structural
form The final production of the lift cagd®3 can take place later. The
lift cage 3 has a floor plate or a lower structural part with a | ower
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but also in axial direction when the support neans are | oose, are

optionally also nounted at the cage support rollers 4.2. The end 12.2 is
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respective sgrgifit®ebd i heil Rekt RAHMd drbund the drive pulley or drive shaft 4.1 and let down

into the pit of the lift shaft. If sufficient space is present, the engineer can also guide the
entire loop 12.3 around the drive pulley or drive shaft 4.1 and then let it down into the pit of
the lift shaft. The belts 12 of the composite 120 are now inserted by way of the contact
surfaces 20.4 into the corresponding grooves of the drive pulley or drive shaft 4.1.
Optional anti-jumping protection means are again mounted at the drive pulley or drive
shaft 4.1.

in the following mounting step according to Fig. 9 the other end 12.1 of the composite 120
is placed, in the shaft pit, around a counterweight support roller 4.3, The lift cage 3 is
moved by the auxiliary hoist 14 into the shaft pit and the other end 12.1 is provisionally
fixed to the roof of the lift shaft 3. The lift cage 3 is thereupon moved by the auxiliary hoist
14 to the shaft head and the belts 12 of the composite 120 are inserted by way of the
contact surfaces 20.4 into the corresponding grooves of the counterweight support roller
4.3. Anti-jump protection means are optionally mounted at the counterweight support
roller 4.3. The individual belts 12 of the other end 12.1 are now individuaily definitively
fixed in each instance to a respective first belt fixing point 10. Only at this point in time,



In the further assenbly step according to Fig. 8 the loop 12.3 is unrolled
fromthe roof of the lift cage 3 into the pit of the lift shaft. In that
case the other end 12.2 of the unrolled conposite 120 is held fast and | ed
around the drive pulley or drive shaft 4.1 and et dowmm into the pit of the
lift shaft. If sufficient space is presenﬂﬁ t he engi neer can al so gui de the
entire loop 12.3 around the drive pulley or drive shaft 4.1 and then let it
down into the pit of the lift shaft. The belts 12 of the conposite 120 are
now i nsert edhdrg thayel$ Rharecaompdetely lgidrif doee §ft Zbaft 1 wab thér@ssemiphy Haod B0nke
grooves of [ I fve shaft 4.1. Optional anti-junping
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In the foll owi ng nounting step according to Fig. 9 the other end 12.1 of the
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accordi ng t pespEt®f a MaxiRimamRMiEst the bBIt bb@dt according to Fig. 10, wherein in
sole distinction fromthe form of enbodi ment according to Fig. 10 the belt

body according to Fig. 11 consists of two part



belts 20.1, 20.2 as described and illustrated in the fornms of enbodi nent
according to Figs. 2 to 4 and 6. The flat second contact surface 20.5 is
arranged parallel to the longitudinal surface 20.3. Atensile carrier
arrangenment 21 conmes to |lie approximately centrally with respect of a
maxi mum hei ght t of the belt body. 17 Cdaflfrs 1. Lift installation with a
lift cage (3), a drive (2) and a belt arrangenent with at |east one belt
(12), wherein the belt (12) conprises a belt body (20) in which a tensile
carrier arrangenent (21) is arranged an@lawhs ch has a first contact surface
(20.4) on a first cross- sectional side in the direction of the height of
the belt (12) and a second contact surface (20.5) on a second
cross-sectidnal diftmstyipicsi ith aHiét dagey8), @ drive-(2patd arelt sfalgement With at least

direction of t h ht of. the b 1 characteris in that thertlo of
hemaxt mum APt ( ehyineteip B RREANERBHt (R oD borbe aRFieL i

t he reg: onI (n‘rraag&nbﬂt (21p|s awflaa’ged! gbﬂ )Iffh]icdh hafs@ﬂr:s&mr@a‘nt&ﬁrf@cé&jﬁﬁ&)bnoa figticross-
articul ar ift inst [ according to.c

Bher ei n e SRR SORY & dTetin o tibiiohtlyfe bAbLTA BcR tch Bvacey
in thﬁ bel t (RO8Y oh28)sesbird ﬁfﬁm%tloﬁabzéid&mﬁﬁmnﬁuﬂﬁiehﬁbgIbtosgis)actlo?m;(lj lsidet in the
install ation, acgcor to . C , rein.the t bo ] ri ses
L T st partienian ot tbe et o ek Moheetiriorsed i et B vais ShiheaamiB e
arranged anthatcSﬂ?\%QﬁdmmDﬁf teigeel () o(fma Belt {12x a6d I thOREG6H @f 0l8er ey ﬁr_Bfera’blsam

| ongi tudi nal , surface (5 a} é Ir't i nst al Latl z:& according to claim 3,
wher ei n t he REERFRD LY tuLP @ pgrisplapy preferaply @t &0. har dness, particularly a

| esser Shore hardness than the flrst part belt (20.1). 5. Lift installation
according to any one of cla to 4, wherein the first and/or second
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friction. 6.jieklabprokiedt@l ahtral imfeiettiody (20) r@é}%c?fo the Mdmdm Haight (t).
wherein the first and/or second contact surface has or have a vapour

deposition (20.7) with a specific coefficient of friction. 7. Lift
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rib, preferably two ribs, ‘particularly wedge rib
4 Lift installation according to claim 3, wherein the second part belt (20.2) has a
lesser hardness, particularly a lesser Shore hardness, than the first part belt (20.1).

5. Lift installation according to any one of claims 1 to 4, wherein the first and/or
second contact surface has or have a coating (20.7) with a specific coefficient of friction.

6. Lift installation according to any one of claims 1 to 4, wherein the first and/or
second contact surface has or have a vapour deposition (20.7) with a specific coefficient of

friction.

7. Lift installation according to any one of claims 1 to 4, wherein the first and/or
second contact surface has or have a flocking (20.7) with a specific coefficient of friction.

8. Lift installation according to any one of the preceding claims, wherein the first
contact surface (20.4) has at least one rib, preferably two ribs, particularly wedge ribs
(20.8).



(20.6). 18 9. Lift installation according to any one of the preceding
clains, wherein the second contact surface (20.5) has at |east one rib,
preferably two ribs, particularly wedge ribs (20.6). 10. Lift installation
according to one of clains 1 to 8, wherein the second contact surface
(20.5) is formed to be flat. 11. Lift inst3Plation according to any one of
the preceding clainms, wherein the first and second contact surfaces (20.4,
20.5) have different colours. 12. Lift installation according to any one of
t he precedi g cl diiftrinstalbsreaccardieg bebby oae patigepreoéding njaims eshesenahalsedidt s

(12) which are, arranged . acen one anot her i.n he directian of their
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Belt (12) fdeod).lift installation according to any one of the preceding
clainms, wherein the belt (12) conprises a belt body (20) in which a tensile
carrier arrangenent (21) is arranged and which has a first contact surface

(20.4) on a fa.r stLiftirtsllatied tacooaingsiodene f tchems di te @l iwheralf théesecbend bntatt

t he belt (1(2j%¥gand 2@53% nd {Ign{)aﬁt surface (20.5) on a second

cross- sect i oWAPSRIYL HIP60PY L0 PREY i 1 st cross-sectional side in the
direction of the height of the belt (12), characterised in that the ratio
of the maxi num wi dfh to the maxi num hejght (t). of the belt (12) lies in
Che region of-0. &t talbioaced el Shonds! Hegrinekiod gaigs, whetet tefe! and
parti cul arl yseabnd.céhtact 4urfddust|20.4050 By edleciifgedt doRluks. according to claim 13,

conprising the followng steps: a) extruding a first part belt (20.1) in
such a manner that it at least partly surrounds the tensile carrier

arrangement {221) ;Limnbtdlatien tacurding B SRCORE dPané dredddirg?Blaiths, AlkdreinhBel baist
part belt (20.1) in such a nmanner that the tensile carrier arrangenent (21)
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belts (12) apéirdbitgh bOtHeirawigthl and WiRéare tothdeRId Bgefhb?)in R hERBAIRC bOSkive
t oget her by way of an assenbly band (30). 16. Conposite (120) according to

claim 15, wWIB#¥S the belts (12) are at |least partly surrounded by the
assenbly band (30) and/or the assenbly band (30) is connected on a

13. Belt (12) for a lift installation according to any one of the preceding claims, wherein
the belt (12) comprises a belt body (20) in which a tensile carrier arrangement (21) is
arranged and which has a first contact surface (20.4) on a first cross-sectional side in the
direction of the height of the belt (12) and a second contact surface (20.5) on a second
cross-sectional side opposite the first cross-sectional side in the direction of the height of
the belt (12), characterised in that the ratio of the maximum width (w) to the maximum
height (t) of the belt (12) lies in the region of 0.8 to 1.0, preferably in the region of 0.9 10 1.0
and particularly at 1.0.

14, Method of producing a belt according to claim 13, comprising the following steps:
a) extruding a first part belt (20.1) in such a manner that it at least parily
surrounds the tensile carrier arrangement (21); and
b) extruding a second part belt (20.2) onto the first part belt (20.1) in such a
manner that the tensile carrier arrangement (21) is completely arranged in the belt (12).

15, Composite (120) with several belts (12) according to claim 13, wherein the belts
(12) are connected together by way of an assembly band (30}.

16. Composite (120) according to claim 15, wherein the belts (12) are at least partly
surrounded by the assembly band (30) and/or the assembly band (30) is connected on a



19 second contact surface (20.5) with the belts (12). 17. Conposite (120)
according to claim15 or 16, wherein the belts (12) are connected at
assenbly spacings (30.1) fromone another with the assenbly belt (30). 18.
Met hod for nounting of a conposite (120) according to any one of clainms 15
to 17 in alift installation, conprising %e follow ng steps: a) placing
the conposite (120) on belt wheels (4.1, 4.2, 4.3) and b) fixing the belts
(12) at ends (12.1, 12.2) of the conposite (120) to belt fixing points (10,
11) . 19. Metsaeshdcortdotstifladeq20]5aiMth b badqt®i n the conposite (120) is placed
on belt wheels (4.1, 4.2, 4.3) in accordance with assenbly spacings (30.1).
20. Method according to claim18 or 19, wherein the belts (12) of the

conposite (}420) Guntpdaita¢ezh)iadcgtng\uesiath 18tor H8awheretethe dets e 208 Edrit@cted
roller (4.2) and/or gr oQves | east . one_drive pul or. _drive shaft

(4.1) and/ or® GPERRIS SRACINGS (F”@-a%?g@r?@eé@aﬁ?éwmﬁ@ﬂ%?ﬁﬁlb’gg%“ (3Pbl 1 er (4.3).

21. Method according to any one of clains 18 to 20, wherein the conposite

120) is transported into the lift shaft (1) as a.l oo 12.3). and is
l(Jnr ol) led fr 01%, t Eyqtg%fqmtg;(}ng of a composite ((122)) according topan one of claims 15 to 17

in a lift installation, comprising the following steps:

a) placing the composite (120) on belt wheels (4.1, 4.2, 4.3} and

b) fixing the belts (12) at ends (12.1, 12.2) of the composite (120) to belt fixing
points (10, 11).

19, Method according to claim 18, wherein the composite (120) is placed on belt
wheels (4.1, 4.2, 4.3} in accordance with assembly spacings (30.1).

20. Method according to claim 18 or 19, wherein the belts (12) of the composite (120)
are placed in grooves of at least one cage deflecting roller (4.2) and/or grooves of at least
one drive pulley or drive shaft (4.1) and/or grooves of at least one counterweight support
roller (4.3).

21. Method according to any one of claims 18 to 20, wherein the composite (120) is
transported into the lift shaft (1) as a loop (12.3) and is unrolled from the loop (12.3).



