1 Conposite of belts for a lift installation and nethod for assenbly of
such a conposite in a lift installation The present invention relates to a
conposite of belts for alift installation and to a nethod for assenbling
such a conposite in a lift installation. Alift installation conprises a
lift cage and usually a counterweight, which are novable in a |ift shaft or
al ong free-standing guide rails. For producing the novenent the |ift
installation has at |east one drive with at | east one respective drive
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Accor di ngl ive pull eys or drive shafts and deflecting rollers are
gener aIIy’eﬁ%'F‘?f{e%f'VSé& WIS i n the foll ow ng. Such belts for lift

installati ons usual |y conprise a belt body of el astomers, for exanpl e
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arise during | ooping around be
pulley or drive shaft exerts tensron forces on the drlve belts in order to raise the lift cage or

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 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 beit wheels in the following.

Such belts for lift instailations 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.

Conventionally, use is made in lift installations of fiat belts, in detail beits of which the width



Conventionally, use is made in |ift installations of flat belts, in detai
belts of which the width 2 wparallel 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 snal
geonetrical nonment of inertia about the@ r transverse axis and at the sane
time, by virtue of their large wdth, a |arge geonetrical nonent of inertia
about their longitudinal and height axis. They are thus advantageously very
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grooves, with héigikre formed to be substantially conplenentary, on the running
surface of the belt wheel, In particular, the inclined flanks of the wedge
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grooves of the belt wheel can occur. Such a janm ng can, as stick-slip
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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

of jamming between belt and belt wheel is reduced.
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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 of janm ng between belt and belt wheel is reduced. 3 For fulfilnent
of this object conposite according to the introductory part of claiml is
devel oped by the characterising featuresg thereof. Equally, for fulfilment of
this object a nethod for assenbling such a conposite in a lift installation
inclaim9. Alift installation conprises a lift cage, a drive and,
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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.

In an advantageous construction the belt body consists of an elastomer, for example PU
and/or EPDM. For protection against abrasion and dynamic destruction the beit body can

have one or more casings, for example of textile fabric.



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. |In an advant ageous
construction the belt body consists of an el astoner, for exanple PU and/or
EPDM For protection against abrasion ahd dynam c destruction the belt body
can have one or nore casings, for exanple of textile fabric. 4 The tensile
carrier arrangenent conprises a tensile carrier or preferably several
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alignment. The ratio of the maxinumw dth w to the maxi num height t of the
belt is selected to be substantially equal to 1. In particular, it
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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
wheel, 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 belt 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,

which makes the running of such a belt more uniform.

The transmission of the circumferential force between tensile carriers and belt wheel takes
place under transient deformation of the belt body in shear. The alternating deformations
oceurring in that case lead in the long term to destruction of the belt body and thus limit the
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particul arly advantageous in the case of wedge-ribbed belts, but can al so
reduce the risk of jammng with |ateral guide cheeks of the belt wheels
also in the case of flat belts. A further advantage lies in the additional
vol ume of the belt body in the direction of its height. This additional

vol ume advant ageously danps vibrations and dissipates shocks, which nekes
the running of such a belt nore uniform The transm ssion of the
circunferential force between tensile carriers and belt wheel takes place
under tranS|ent d fog on of the belt bod ?hear The al ternating
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particularly over the greater surface, which overall advantageously

i ncreases the service life of such a belt. In a preferred enbodi nent the
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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 advantageous embodiment the second part belt is therefore softer than the
first part belt so that in the case of bending in the tensile carrier layer the second part belt
is not damaged by tensile stresses, but this yields resiliently. In particular, the second part
belt can have a lesser Shore hardness than the first part belt. Thus, for example, the
Shore hardness of the first part belt can be 85° Sh and that of the second can be 80° Sh.

The first and/or second contact surface can preferably have a coating with a specific

coefficient of friction. This coefficient of friction can be higher or lower in each instance



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 or conpressive stresses. In an advantageous enbodi ment the second
part belt is therefore softer than the first part belt so that in the case
of bending in the tensile carrier |ayersthe second part belt 1is not damaged
by tensile stresses, but this yields resiliently. In particular, the second
part belt can have a | esser Shore hardness than the first part belt. Thus,
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particularly wedge ribs, Equally, triangular or semcircular rib
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transverse axis, flank angles below 60, thus nore acute angles, can al so be

real i sed.
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-
out of the belt from even pure deflecting rollers. The number of ribs on both contact
surfaces does not necessarily have to be identical. Insofar as, for example, the first belt
wheel is a drive pulley or drive shaft and the second belt wheel a deflecting roller, the
second contact surface, over which no tensile forces are imposed, can have fewer ribs. In
particular, the first contact surface can have two ribs and the second contact surface one
rib. Obviously, the second contact surface can also be formed to be flat without

contouring.



| f advant ageously 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
defl ection 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
| oopi ng around of the two belt wheels, which can advant ageously avoid

runni ng- out of the belt fromeven pure deflecting rollers. The nunber of
ribs on both contact surfaces does not necessarily have to be identical.
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hardness |f en fromt at of the second tensile carrier. For this

pur pose, % OF eé'%?%%ef%@?b\b contact surfaces can be col oured or coded
differently. Insofar as the belt is conposed of two part belts, the two part
belts can consist of materials Bf di fferent col our. referred

enbodi neft & RESTBERY embodipentele S'Hﬁfraé‘aemeetv@Pan'rﬁa @%Veaﬁlr BRtedrengstcent

to one angfbeit tb Bné ARotAEN iAGkE Gifedtibn bhielr WdtH! RdvAEYges RGE Mesk Yeltd B&ﬁ@e bel ts
can be connected together in nmechanjcally positive manner. For thi

pur pose, cpra}ecge)gat%eptger g npgghapicallyapasitve Maaee 'aorﬁr‘@jpé'é@qsénfov\ﬁ?‘%ﬂplﬁr%f"’rshdes in

the diregkkesn ﬁévéé@raéreabhm Watrngbse.ﬂgﬁaeﬁecnbﬁ oartgwcrtﬁ%aerrﬂ'r.dwer@ébe@ut of
a second belt arran adj acent thereto. The ts can in _this manner be
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the resulting belt arrangenent. Equally, the belts can al so be connected

t oget her \A@y:h\,@yrp[y‘fes 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 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 beit onto the first part belt in
such a manner that the tensile carrier arrangement is completely arranged in the belt. It 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 substantially equal to one. The
two part belts thermally interconnect by the extruding on, which produces a firm and

permanent connection.

For mounting of a belt in a lift installation it is proposed to connect together several belts
by way of an assembly band to form a composite. Advantageously the belts in that case
are at least partly surrounded by the assembly band and/or the assembly band is

connected on a second contact surface with the belt. In addition, it is particularly



cl anpi ng el ements or non-detachably fastened to one another, for exanple
glued together. Advantageously, for production of a belt a nmethod is
proposed conprising the followng steps: extruding the first part belt in
such a manner that it at |east partly surrounds the tensile carrier
arrangenment, 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 even with existing
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accor di ngpaangsieom nreabotoer. Wi th a wi dt h/ hei ght ratio substantially equal to
one. The two part belts thermally interconnect by the extruding on, which
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the belt rdt!@eeﬂnsadldmloﬂclﬁ@réﬂﬂﬁlé%nd%édﬁcé!h@r arRSAOIHt Mg SleakINBPGH theltohipatitcase it
is particul arl%etadvanta eous if the belts of the conposite are placed in

grooves @fooqinfodhetift spaft anghenralitmemytP&dPIol | er and/or grooves of at | east
one drive pulley or drive shaft and/or grooves of at |east one counterweight
support roller. In addition, is sinple and practical, for the mounting,

to transEHFPertqlPée%Fﬁ%@ieﬁé”ﬁ@dV%{‘t?gﬁ?rﬁr?ﬁt"ée’t‘th‘éonl‘ tha subkiRIThS ARAITEAPEINIG ¢ {1 om

the | 00pde§d1'fbb@%§<arﬁ$ﬂe§%¥ Smbb@RHS, & wHth Aflyedat ages are evident fromthe
subcl aims and the followm ng descri bed exanpl es of embodi ment, for which

purpose: Fig. 1 shows a section, which is parallel to a lift cage front,
through &d kf héish aEERN QRich is parallel to a lift cage front, through a lift installation;

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

Fig. 4 shows a section through a belt arrangement of the lift installation of Fig. 1

according to a third embodiment;

Fig. 5 shows a section through a belt of the lift installation of Fig. 1 according to a fourth
embodiment, in the form of a wedge-ribbed belt;

Fig. 6 shows a section through a composite of several belts of the first

embodiment according to Fig. 2;
Fig. 7 shows a lift installation of Fig. 1 in a first assembly step;

Fig. 8 shows a lift installation of Fig. 1 in a second assembly step;



Fig. 2 shows a section through a belt of the lift installation of Fig. 1
according to a first enbodinent, in the formof a wedge-ribbed belt; Fig. 3
shows a section through a belt of the |ift installation of Fig. 1 according
to a second enbodinent, in the formof a wedge-ribbed belt; Fig. 4 shows a
section through a belt arrangenent of tge lift installation of Fig. 1
according to a third enbodinent; Fig. 5 shows a section through a belt of
the lift installation of Fig. 1 according to a fourth enbodinent, in the
formof a wedge-ribbed belt; Fig. 6 shows a section through a conposite of
several belts of the first enbodinent according to Fig. 2; Fig. 7 shows a
lift instg-19tion ehows g.liftingtallagion ot 5. hinsetist pssereipy stefi g. 8 shows a |ift
installation of Fig. 1 in a second assenbly step; 9 Fig. 9 shows a lift
installation of Fig. 1 in a third assenbly step; Fig. 10 shows a section
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t hrough a bel t of tﬂhR mb%fjmﬁ%ni\qg% fltérgﬁﬁ%weﬁ hb@ Oﬂ%%%af‘ng to a sixth
enbodi ment, in the formof a wedge-ribbed belt Fig. 1 shows a section
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shaft 4.1, a |ift sb@gemBodimient; ih the fgti slefwaedgesaigedgiditde rails 5, with

deflecting rollers nmounted below the cage floor 6 and in the form of cage
support rollers 4.2, a counterweight 8, which is guided at counterweight
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4.1 of the drlve un tothe lift caeandthe counterwei g

sloh
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downwardly to the ~counterwei ght support roller 4.3, |oops around this and
ext ends fSUBRR'E FAllsr .3, apdaguppet Bgtp |vdyich 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
wall remote from the counterweight 8 to a second belt fixing point 11.

The plane of the drive pulley or drive shaft 4.1 can be arranged at right angles to the cage
wall at the counterweight side and its vertical projection can lie outside the vertical
projection of the lift cage 3. It is therefore to be preferred that the drive pulley or drive
shaft 4.1 has a small diameter of 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, so that the
spacing between the lefthand cage wall and the wail of the lift shaft 1 opposite thereto can
be as small as possible. Moreover, a small diameter of the drive pulley or drive shaft 4.1

enables use of a gearless drive motor with relatively low drive torque as drive unit 2. The



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 respective cage support roller 4.2 nmounted below the lift
cage 3 and runs upwardly along the cage wall renote fromthe counterweight
8 to a second belt fixing point 11. Theqplane of the drive pulley or drive
shaft 4.1 can be arranged at right angles to the cage wall at the
counterwei ght side and its vertical projection can lie outside the vertical

projectiqn,of .the 0C is . therefore t referr dtha
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part bel tendBgeso 28 Fe\(l@orléé"cl’ﬁe Etnk&tichr &t thd RYart bsgynect ed together at a
| ongi tudi nal “surface 20.3. In Fig. 2 the longitudinal surface 20.3 is

schematically drawn as planar. Al though not illustrated, the |ongitudinal
surface of fiRt Pdthct shRsbe 80 of t*Fh@W?éf%rt 438y & iFRRESSRS chitathiifing RARSHaRY!
portions of the other part bod ?%ge so as to reinforce the connection of
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t he belt gﬁ:h%)s t' tv & tRe BREL Q%r@% %@Fﬁagé%%,)?ﬁgggge by these. The pressing

pressurea traction capa rrve 2 thereby
advant ageously increase. A second contact surface 20.6 of the second part

body 20. 2A isécdn'atc?orﬁ%g sLﬁéceC%‘.é%?tthé"@é&nd 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
illustrated 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.

Four tensile carriers 21 in the form of stranded steel wires are arranged adjacent to one
another in the first part belt 20.1. Equally, also more, for example, five, tensile carriers or
less, for example three, tensile carriers can be arranged adjacent to one another. The
individual tensile carriers can equally well also be arranged to be offset relative to one

another in the direction of the height of the belt 12.

The tensile carriers are arranged in the neutral axis of the belt body 20 in which no tensile
or compressive stresses occur when the belt 12 loops around a belt wheel 4, particularly
the drive pulley or drive shaft 4.1, By virtue of this greater spacing of the second contact
surface 20.5 from this neutral axis the tensile stresses arising in the second part belt 20.2

when looping around are greater than the compressive stresses present in the first part
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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
conplementary therewith, of the belt wheels 4.2 and can be laterally guided
by these. In a second enbodinent illustrated in Fig. 3 the second contact
surface has only one rib 20.6, which is §Pff|0|ent for lateral guidance of
the belt 12 in the cage support rollers 4.2. Four tensile carriers 21 in the
formof stranded steel wires are arranged adjacent to one another in the
first part belt 20.1. Equally, also nore, for exanple, five, tensile
carriers Gflt20dssA spiber &%%P@Stth?ré@re selasief @sgagterialier Hharsesendparhhghdn

adj acent Qs &fn Jﬁ@@?&ﬁb@dl?ﬁ'@ﬁt witt g ishb AR A &R Ig8e SﬁrrélbﬁJeStoCath@rG%Hrﬁés¥‘B| |
al so be arrange fset relative to one another di rection of

t he hei ghtof 88° hef B firstiart bele ltnethg|SP@orwa¢mb@14r§e@zr%ccawrém@eﬂg| $thengecaedit r al
axis of t rﬁb‘%{thb%‘ttls Qﬁgl)ér?rpcﬂo@s ‘é@éﬂbtﬂ tﬁ‘éh %%Wﬁ%t'a‘%d Ha§, |9CH§WC‘%| rﬁ%{ ﬁﬁé ﬁ%&@%n@ccur

when t he be s around wheel 4, particul ar pul | ey
or drive SR& t|tlﬁ.ail.5.0t epy ﬁ@ru%sp@ﬂdlﬂdb’§0@¢réb@@?he§b%{¢qaﬁd36dif the second cont act
surface 20.5 fromthis neutral axis the tensile stresses arising in the
second part belt 20.2 when |ooping around are greater than the conpressive
stresses phedieticontact hsfabe 8¢ hasr ot laast inbibketre@onsi of its wesfgegibselOds caming inte

t herefore I r I e of
erbodi men TPy o2 euap I S o bR BB uBRher 33 rogalhe ST RHETA®

85 Sh of fiime fAdvattageoushbéiet entlre fnﬁ&m@bndﬁmﬁa@@ﬂneruoam@cmrailcnglrtuouﬂog 3

th d t t.he f h i
part: ool aiscB ol shocsts B St SRR ARG BdnF elindhalrary |
Isof ter t ha/ﬁpcbdleiebbslsdin mﬁtor Iae‘lotckm@'liébﬁ¢ansalsa:beﬂban/tdesiu[1ﬂ1acepamrt deploaition aat

east in the re ons e.r nt o Cl.l on

win the FocerpEbe BndbLidrou Simtulhor g e LR &8 Be, alsEkn e o ¢
a PA fil mynthdtitant aggcau&bmt hehievapowe depbsmm@nﬁladtmgsluarp atse éb@engj o\is:serabat ed
In a contin 1 scontin S cess | C S 1T1es roauc on
Al'ternat | GBI TSt CREGEDAYTAR 2077218 Ob i Qub it FORNS8YS, b ISEORIERS ng
20.7 can @Ir@@sbelrppsmwm@dt ns’étse pb@&bldzrwﬂ'emﬁng‘sl wnnchsare fdrm@demmbsstamamet al
vapour depositio flockj i

n. iis, for. har t
eyt het | o SgmplsaiaRian. GhsgE oAt Slonyahin HaBBeNY B eer S Do
extend ovey frichén-ceipiihg endninef bg&iINQtRES tibs Wb hrsRie2éhiy thrad flaek<Larthe akdgetibs N a
conti nuous _or di sconti_nuous
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.

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 embodiment the ratio is
substantially equal to 1. The belt 12 - even in the case of the second embodiment shown
in Fig. 3 - is thereby stiffer relative to bendings about its transverse axis. The higher bias,
which results therefrom, when looping around a belt wheel with grooves reduces the risk of
jamming of the belt in the belt wheel. Other relationships of the maximum width w to the
maximum height t of the belt body inclusive of the wedge ribs 20.6 in the region of 0.6 to

1.0 are obviously also possible with knowledge of the invention.

The second part belt damps oscillations and absorbs shocks. Beyond that, it reduces
shear stresses in the first part belt, which occur on transmission of tension forces to the
tensile carriers. Finally, by virtue of its additional volume and its surface area it increases

the heat dissipation. Thus, the service life of such a belt is advantageously increased.



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 nmanner against the
ribs, to provide only these flanks of the wedge ribs wth a coating 20.7,

or vapour deposition 20.7 or flocking 20127, so that the regions between the
belt flanks, which are not, in fact, in contact wwth the groove bases and
groove tips, are uncoated. The ratio of the nmaxi mumw dth w to the maxi num
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cage support rollers low the |lift cage 3 a |ateral guidance between
t he cage Qﬂ‘ﬁ’p%q @loewqt‘gpgs@ oj PR Peltpe The elastomer material is extrudéd 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.

Although not recognisable in Fig. 1, a belt arrangement in a lift installation can comprise
more than one belt. Fig. 4 shows for this purpose a preferred embodiment of such a belt
arrangement. In that case in each instance at least one projection 20.8 of a first belt 12.1
engages in a corresponding cut-out 20.9 of an adjacent second belt 12.2, which further
improves lateral guidance and prevents twisting or distorting of the entire belt arrangement
particularly in the region of the free run. In an alternative embodiment, which is not
illustrated, the second belt 12.2 can also have, at both transverse sides, projections which
engage in corresponding cut-outs of the adjacent belt. Advantageously, the outermost
belts of a belt arrangement connected together by projections have no cut-out or no

projection.

Through such a belt arrangement, a belt arrangement of any width can be assembled

simply and quickly in situ from narrow individual belts able to be easily handled, which



wedge-ri bbed belt 12 is therefore also given, since the wedge-ribbed belt
also has ribs on its side renote fromthe cage support rollers 4.2. In the
form of 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
form of enbodi ment the belt body 20 dogg not consist of part belts. The

el astoner material is extruded onto the tensile <carrier arrangenent 21 in
such a manner that it entirely or partly surrounds this arrangenment and the
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narrow i ndi vidual belts able to be easily handl ed, which 13 significantly

sinplifi eﬁg@rﬁldlﬂ?ﬂelabéltoamduﬁtngcdﬂﬂ@@@! TEJl,n atlrfﬂrﬁ§tﬁﬂ>éttonal’lﬂr”g mmwsrseb@lenw@tl ng.
For productr on of a belt initjall irst gart bel t can be extruded

in such a nWARRA™ eHRECciEd t%gﬁtb?rég)’v?yr"f@o‘rﬁﬁs@f" |y>ba§9r3roouTnt?saS§ﬁ@bryé}?§?l3Q
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20.2 can then be extruded onto t first part belt 20.1 in such a manner
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is thus teéiréaar‘tt@ege%@w a@eaéwﬂnermeelaﬁe p‘#‘dﬁléﬁlfﬂé@ PR RS thewl R ar ersed
for production of dth exceeds its height, for exanple

in the fASEHPV h@nq ,3,0sts p‘)%{r exqj@;ple ﬁ()edl reversrbly 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.
Advantageously, the assembly band 30 is mounted on the second contact surface 20.5,
which is remote from the first contact surfaces 20.4, of the belt body 20 so that the contact
surfaces 20.4 of the individual belts 12 are also freely accessible in the composite 120. In
particular, the individual belts 12 in the composite 120 can lie by their contact surfaces
20.4 in corresponding grooves of the belt wheels. In that case the assembly band 30 also
guarantees correct lateral spacing of the belts 12 from one another on the belt wheels.
For this purpose the belts 12 are connected with the assembly band 30 at lateral assembly
spacings 30.1 from one another which correspond with the lateral spacings of the
individual belts 12 on the belt wheels.

The following steps are carried out for mounting of the composite 120 in the lift installation:
the composite 120 is placed on belt wheels 4.1, 4.2, 4.3 and belts 12 are fixed at ends
12.1, 12.2 of the composite 120 to belt fixing points 10, 11. In that case the belts 12 of the

composite 120 are laid on belt wheels 4.1, 4.2, 4.3 in accordance with assembly spacings



with small nodifications also for production of a belt with a w dth/hei ght
ratio of approximately 1. Figs. 6 to 9 relate to nounting of the belt 12 in
alift installation. Fig. 6 shows several belts 12 which are connected
toget her by way of an assenbly band 30. The assenbly band 30 surrounds the
belt 12 at least partly. For exanple, thaee, four or six or even eight belts
12 forma conposite 120 which is partly surrounded by assenbly band 30 and
whi ch can be transported rolled up as a loop in sinple and problemfree
manner imgpqthe lift shaft 1. The assenbly band 30 is, for exanple, fixed
reversibly or irreversibly in material-1ocking manner to the belts 12.
Advantageously it is athin synthetic material band with an adhesive | ayer
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advant age%%w 5 use an auxili ary hoist 14 which in the present exanple of

Figs. 7to 9 is fastened to the ceiling of the lift shaft 1. Equi pnent of

bl ock-and- " .
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
roof of the lift cage 3, deposited there and partly unrolled. Advantageously the lift cage 3
is for this purpose disposed in the shaft pit, so that the engineer can lay the loop 12.3 in
simple manner on the roof of the lift cage 3 from the ground floor of the building. One end
12.2 of the unrolled composite 120 is let down at one side of the lift cage 3, led below the
lift cage 3 to the opposite side of the lift cage 3 and from there guided up again to the roof
of the lift cage 3. The engineer can obviously also initially lay the composite 120 around
the cage support rollers 4.2 and then deposit the loop 12.3 on the roof of the lift cage 3.
The belts 12 of the composite 120 are now inserted by way of the contact surfaces 20.4
into the corresponding grooves of the cage support rollers 4.2. Anti-jump protection
means, which are not illustrated in the figures and which prevent jumping out of the belts
12 not only in radial direction, but also in axial direction when the support means are loose,
are optionally also mounted at the cage support rollers 4.2. The end 12.2 is provisionally
fixed on the roof of the lift cage 3. The lift cage 3 is now moved by the auxiliary hoist 14 to

the shaft head. The individual belts 12 of the end 12.2 are individually definitively fixed in



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 systen) arranged in the |owernost shaft region or
also a building crane. The |ift cage 3 is present at |least in structural
form The final production of the Iift aage 3 can take place later, The
lift cage 3 has a floor plate or a lower structural part with a | ower
surface 6, at which first cage deflecting rollers 4.2 and second cage

def | ecti ng,&Ghd; c%té a)%es%?ﬁvﬁgéc%ﬂg%glt f|91ﬁ%§§|nl( 1fs a ceiling plate (or an

upper structura t he exanple fornms a kind of work
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t here qui q?ﬂ again to the roof of the lift cage 3. The engineer can

obvi ousl yS Solinitiall y lay the conposite 120 around the cage support
rollers 4.2 and then deposit the loop 12.3 on the roof of the lift cage 3.
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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 individually definitively
fixed in each instance to a respective first belt fixing point 10. Only at this point in time,
where the belts 12 are completely laid in the lift shaft 1, can the assembly band 30 be

removed from the composite 120.

The fifth form of embodiment with a belt 12 according to Fig. 10 substantially corresponds
with that according to Fig. 5, so that reference is made to the description for Fig. 5. In sole
distinction from the form of embodiment according to Fig. 5, in the form of embodiment
according to Fig. 10 the belt body 20 is formed on the second cross-sectional side with a
flat second contact surface 20.5. This flat second contact surface 20.5 does not have any

profiling in the form of transverse or longitudinal ribs.

Finally, the sixth form of embodiment with a belt 12 according to Fig. 11 corresponds with
that according to Fig. 10, wherein in sole distinction from the form of embodiment
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 forms of embodiment according to Figs. 2 to 4 and 6.



each instance to a respective second belt fixing point 11. 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 Iift shaft. In that case the other end
12.2 of the unrolled conposite 120 is held fast and | ed around the drive
pull ey or drive shaft 4.1 and |let down 1g nto the pit of the |lift shaft. If
sufficient space is present, the engineer can also guide the entire |oop
12.3 around the drive puIIey or drive shaft 4.1 and then let it down into
the pit t

i nserted V ﬂE,,PEngb Ijltcﬁﬁp"% rfa-E? ezogoﬁlrsfa;rcr:egegé) athgl tt%%??@gﬁ:tgg'% %'ssug%lgl gg\ggr ooves
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means ar in drive pulley or drive shaft 4.1. In the
follomjngﬁﬁgﬁﬁ?hgngﬁﬁ‘ %%%OE ng to Fig. 9 the other end 12.1 of the
conposite 120 is placed, in the shaft pit, around a counterwei ght support
roller 4.3. The |ift cage 3 is noved 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 noved by the auxiliary hoist 14
to the shaft head and the belts 12 of the conposite 120 are inserted by way
of the contact surfaces 20.4 into the correspondi ng grooves of the

count erwei ght support roller 4.3. Anti-junp protection neans are optionally
mount ed at the counterwei ght support roller 4.3. The individual belts 12 of
the other end 12.1 are now individually definitively fixed in each instance
to a respective first belt fixing point 10. Only at this point in tine,
where the belts 12 are conpletely laid in the lift shaft 1, can the assenbly
band 30 be renoved fromthe conposite 120. The fifth form of enbodi nent
with a belt 12 according to Fig. 10 substantially corresponds wth that
according to Fig. 5 so that reference is made to the description for Fig.

5. In sole distinction fromthe form of enbodi nent according to Fig. 5, in
the form of enbodi ment according to Fig. 10 the belt body 20 is fornmed on

t he second cross-sectional side wwth a flat second contact surface 20.5.
This flat second contact surface 20.5 does not have any profiling in the
formof transverse or longitudinal ribs. Finally, the sixth form of

enbodi mrent with a belt 12 according to Fig. 11 corresponds with that
according to Fig. 10, wherein in sole distinction fromthe form of

enbodi nment



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. 16 The flat second contact surface 20.5 is
arranged parallel to the longitudinal surface 20.3. A tensile carrier
arrangenment 21 cones to lie approximteily centrally with respect of a
maxi mum height t of the belt body. 17 dCdains 1. Conposite (120) with
several belts (12) for a lift installation wherein the belts (12) are
connected together by way of an assendly,band (30), the belts (12) each
conprising a belt body (20) in which @ tensile carrier arrangenent (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 crosslséompmsie (B0evithrseveral beltse@) tom aoifft instadationi wiereinfthe belthel2y (12),
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5. Conposite (rl{R)regiosof diong 1iarkimarueargfattifoe precedi ng clai ms, wherein the

second contact surface (20.5) has at |east one rib, preferably two ribs,
particularly wedge ribs (20.6).

2. Composite (120) according to claim 1, wherein the belt body (20) comprises a first
part belt (20.1) in which the tensile carrier arrangement (21) is arranged and a
second part belt (20.2) fixedly connected therewith in a longitudinal surface (20.3).

3. Composite (120) according to claim 1 or 2, wherein the second part belt (20.2) has
a lesser hardness, particularly a lesser Shore hardness, than the first part belt
(20.1).

4. Composite (120) 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 (20.6).

5. Composite (120) according to any one of the preceding claims, wherein the second
contact surface (20.5) has at least one rib, preferably two ribs, particularly wedge
ribs (20.6).

6. Composite (120) according to any one of the preceding claims, wherein the first
andfor second contact surface has or have a coating (20.7) with a specific

coefficient of friction.

7. Composite (120) according to any one of the preceding claims, wherein the belts

(12) are at least partly surrounded by the assembly band (30) and/or the assembly



6. Conposite (120) according to any one of the preceding clains, wherein the
first and/or second contact surface has or have a coating (20.7) with a
specific coefficient of friction. 7. Conposite (120) according to any one
of the preceding clains, wherein the belts (12) are at |east partly
surrounded by the assenbly band (30) anggor the assenbly 18 band (30) is
connected on a second contact surface (20.5) with the belts (12). 8.
Conposite (120) according to any one of the preceding clains, wherein the

bel t 12 t nbl . th th
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according to any one of clains 1 to 8 in a Ilft |nstallation conprlsing
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wherei n the co 0S ﬁ is placed on belt wheels (4.1, 4.2, 4.3) in
accordance mnfﬁ @ %8 paC|ngs (30.1). 11. Method according to claim9 or

10, wherein the belts (12) of t he corrp05|te (120) are placed in grooves of

at | east on | ecti.n roI | er and/ or grooves of at |east one
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count er wei ght as,mpﬁggmat,bﬁlécﬁ,ﬁpr(gf},gab,e follawmgfféﬁéb@d according to any one of
claims 9 to 11, wherein the conposit transported into the lift

shaft (1) as a |®oplgcing tg cawaowge J%@cﬂﬂl&itwhqsﬂlﬁ Pk 4%dp> 3d2.3). 13. Met hod
according to anybon&mefthé?béiw@ofétoen%@ (1Mefﬂzﬁoftth@c&%ﬁ@ém|(ﬂ@b%@e(t%?ih

removed fromthe conposite after the belts are conpl etely?a|d in
the lift install atiosys ( 101

10. Method according to claim 9, wherein the composite (120) is placed on belt wheels

(4.1, 4.2, 4.3) in accordance with assembly spacings (30.1).

11. Method according to claim 9 or 10, wherein the beilts (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 ieast one

counterweight support roller (4.3).

12. Method according to any one of claims 9 to 11, wherein the composite (120) is
transported into the lift shaft (1) as a loop (12.3) and is unrolled from the loop
(12.3).

13. Method according to any one of claims 9to 12, wherein the assembly band (30) is
removed from the composite (120) after the belts (12) are completely laid in the lift

installation.



