1 Belt for an Elevator System and Met hod of Manufacturing Such a Belt The
present invention relates to an elevator systemw th a belt, a belt for such
an elevator system and a nethod of manufacturing such a belt. 5 An

el evat or system conpri ses an el evator car and usually a counterwei ght that
can be noved in an elevator hoistway or al ong freestandi ng gui de devi ces.
To inpart the novenent, the elevator ;systemhas at |east one drive with at

| east one drive sheave respectively that via one or nore belts bears the

el evator car and the counterwei ght and/or transfers to themthe 10 necessary
traction fOr gy o urIRARF Syt alMehdd SVihnliRWind SGcilh BeR Sheave can
be enbodied 25 & traction SHesve or equal Ty as a shedave or smal |l er

dianeter, in particular also as a drive shaft of the drive itself, The

el evat or car and the caounterwei ght can be connected via the s?ne belt or
bel ts tihaPrasentapyention relatgs o WeleNALRr sypemayitl & belhaelt foF suphiapsleyatony es.

Al ter n%g%é/rﬁ'éﬁda{[ﬂ@th&l[i §Y@§ﬁ{‘fa&%ngﬁ'§hfwt erwei ght respectively can be

connect via separa sto rive sheave or drive sheaves in such
manfier that the counterweight rises when the elevator car is | owered and

vice versa. Wiereas drive sheaves exercise_ tension forces on the traction
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particular swveling or X Iverting pulleys, and take up a constant
part ofelevhter systaphbas ddest ode drbe witleatdtast onadrivendheave tebpectveiptlat waiaqpat . Wt h

regard to ferenc however , action and suspensi el.ts are identical.
A bel t ohdeet BTRget e o end 7 GnUmER e DUoG Sa oS LEBHIG ¢ he
fungti Qpgesses erhbmftiodes ARARanreP 1At R&H 1t4QF Ritovat) i driveisheaveddan\be and/ or
suspension belt, as one of several belts, and/or as a belt that is fastened

t o t he eaibediad o5 a trasticmzheave arrrguelbiusm ashreyagdiismabel Jiemstesanasrtionbir alfperti ng
pul l eys are ordinagly.hereafter referred to generically as "belt sheaves".
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Such bél stens usually contain a belt body of el astoners.
To transmt the 30 tension forces, tension bearers in the form of steel

and/ or plastic cords are enbedded in the X ]
he elevator car and the counterweight can be connected via the same belt or belts that is/are

15  diverted over the drive sheave or drive sheaves. Alternatively, the elevator car and
counterweight respectively can be connected via separate belts to the drive sheave or drive
sheaves in such manner that the counterweight rises when the elevator car is lowered and vice
versa. Whereas drive sheaves exercise tension forces on the traction belts to raise the elevator
car or counterweight, pure suspension belts are not diverted over drive sheaves but only over

20  diverting elements, in particular swiveling or fixed diverting pulleys, and take up a constant
part of the weight force of the elevator car and of the counterweight. With regard to

preference, however, traction and suspension belts are identical.

A belt according to the present invention can be used for each of the functions described
25  above, in other words equally as a drive and/or suspension belt, as one of several belts, and/or
as a belt that is fastened to the elevator car and/or the counterweight. Drive sheaves and

diverting pulleys are accordingly hereafter referred to generically as "belt sheaves".

Such belts for elevator systems usually contain a belt body of elastomers. To transmit the
30  tension forces, tension bearers in the form of steel and/or plastic cords are embedded in the

belt body that are preferably constructed of singly or multiply laid wires or plastic fibers or



belt body that are preferably constructed of singly or multiply laid wires
or plastic fibers or 2 plastic yans. Advantageously, they are arranged in
the neutral fiber of the belt cross section in which no tensile or
conpressive stresses arise on wapping of a belt sheave. For the purpose of
arranging the tension bearers in correct position in the belt during 5
manuf acture, it is known, for exanple,2from W 2006/ 000500 Al for the
tension bearers that are present in the formof steel and/or plastic cords
to be fed to a first nol ded sheave onto which a plasticizable plastic, in
particular. PU. i i nul t aneous) l.ied from an r Th . ded
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the forimwkith 88 teaENOW coffprassheStrese®hridehdd WRppingdfiaeltRRearer €, the tension
bearers are pressed onto the 10 head surfaces of the cross ribs. Extrusion
of the plasticizable plastic creates a first belt part that has on its
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second nol ded sheave and the underside of the_  first belt (5) rt froman
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This method of manufacture and the elevator belts that are manufactured
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15 the first belt part, embraces the tension bearers in doing so, and forms a second belt part that

is thermically tightly bonded to the underside of the first belt part. The belt is thereby formed
in two parts from two belt parts of the same material, the tension bearers being arranged in the
contact plane of both belt parts in which the two belt parts are connected to each other by
positive fit as well as material bonding.

20
This method of manufacture and the elevator belts that are manufactured according to this

method have several disadvantages.

The position of the individual tension bearers within the belt is defined by a feeding device
25  that guides the tension bearers before they run onto the first molded sheave. During the

extrusion process, i.e. while the tension bearers are passing over the first molded sheave, the

lateral guidance of the tension bearers takes place only by the frictional engagement that is

exerted on the first molded sheave by the cords that comprise the tension bearers. This

requires on the one hand a substantial tension in the wires of the tension bearers to generate
30  the normal force that is needed to generate the frictional engagement. This has the

consequence that the tension bearers cannot be enclosed in the belt without tension. However,



exerted on the first nol ded sheave by the cords that conprise the tension
bearers. This requires on the one hand a substantial tension in the wres
of the tension bearers to generate 30 the nornal force that is needed to
generate the frictional engagenent. This has the consequence that the
tensi on bearers cannot be enclosed in the belt w thout tension. However, 3
even if the tension in the wires is high, an exact lateral position of the
tension bearers within the belt cannot be guaranteed. Although the
construction fromtwo belt parts of identical material is advantageous for
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manuf acturing a generlc b or an elevator installation in which
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pr ot ect gwdarics Ogtha:énlttoo agdilpating polleyain higlderedt or systemthat is 20
manuf act ured according to a nmethod according to the invention. A method
according to the present invention for manufacturing a belt for an el evator
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available a generic belt for an elevator installation in which the load on diversion is reduced.

In fulfillment of the objective, in Claim | a method of manufacturing a belt for an elevator
system is proposed. In Claim 12, protection is given to a belt for an elevator system that is

20 manufactured according to a method according to the invention.

A method according to the present invention for manufacturing a belt for an elevator system

comprises the following steps: Manufacturing of a first belt part that has an arrangement of

one or more grooves in the lengthwise direction of the belt, arrangement of a tension bearer in
25  atleast one groove of the arrangement, and connection of a second belt part with the first belt

part in such manner that at least one tension bearer is accommodated in the interior of the belt.

Through the arrangement of the tension bearers in grooves of the first belt part, a positionally
correct arrangement of the tension bearers during the manufacturing process can be assured
30 with simple means. This is because the tension bearers are guided by positive engagement

through the grooves crosswise to the belt so that their correct positional arrangement relative



part in such manner that at |east one tension bearer is accomodated in the
interior of the belt. Through the arrangenent of the tension bearers in
grooves of the first belt part, a positionally correct arrangenent of the
tensi on bearers during the manufacturing process can be assured 30 with
sinmple means. This is because the tension bearers are guided by positive
engagenent through the grooves crosswyse to the belt so that their correct
positional arrangenent relative 4 to each other and to the rest of the belt
can be predeterm ned by the geonetry of the grooves, particularly of their
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further tension bearer arrangenents in other grooves is predeterm ned.
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| ow-stress belts. Whereas with the 20 manufacturing nethod that i S known

f r om WOa0@eho0dasddedl such tension bearers cannot be reliably fixed in the

desired position on the nol ded sheave and thereby within the belt, the
grooves according to the invention bring about a reliable determ nation of

the posiyddaniodfto obRATH O cHAM RLBNARHASS bbd6rs\Whe st k1t tpaR chehlko héwe |t 1S
preferable for the tension bearers to be inserted into the grooves of the
first bbirthepepenings and/or projections that interact by positive fit with corresponding projections

15  and openings in the second belt part and thus reinforce the bonding between the two belt

parts.

The tension bearers can be embedded in the grooves of the first belt parts without pretension.
In particular it is thereby possible to manufacture low-stress belts. Whereas with the

20  manufacturing method that is known from WO 2006/000500 A1 such tension bearers cannot
be reliably fixed in the desired position on the molded sheave and thereby within the belt, the
grooves according to the invention bring about a reliable determination of the position of the

tension bearers across the width of the belt.

25 It is preferable for the tension bearers to be inserted into the grooves of the first belt part
before the second belt part is connected to the latter and thereby completely encloses the
tension bearers within the belt. The tension bearers can, however, equally well be first
arranged on the second belt part. Through connection with the first belt part, the latter, on
account of its grooves, pulls the tension bearers, if necessary only slightly and by release of a

30  previously applied pretension in the tension bearers, into their final position.



before the second belt part is connected to the latter and thereby
conpletely encloses the tension bearers within the belt. The tension
bearers can, however, equally well be first arranged on the second belt
part. Through connection with the first belt part, the latter, on account
of its grooves, pulls the tension bearers, if necessary only slightly and by
rel ease of a 30 previously applied pregension in the tension bearers, into
their final position. 5 It is preferable for the first belt part to be
manuf actured from a thernoplastic plastic. This may be, for exanple,
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mechanical deformatlon of the ﬁrst belt part. They can thus be formed already during molding

of the first belt part and/or subsequently by machining or deformation under renewed heating

of the first belt part, thus for example by milling, hot pressing, rotling, or similar.

20 The grooves of a belt according to the invention are preferably embodied V-shaped or U-
shaped. This advantageously centers the individual tension bearers, that usually have a
rotationally symmetrical, in particular essentially round, cross section, in the bottom closed
end of the grooves. It is advantageous for tension bearers of different diameter to be arranged
in the same first belt part, the tension bearers entering into the V- or U-shaped grooves at

25  different depths depending on their diameter. In another variant, the grooves can also
essentially match the (partial) external contour of the tension bearers. It is advantageous for
the grooves to be formed in such manner that the tension bearers arranged within them are
arranged in or near the neutral fiber of the cross section of the entire belt in which, on
wrapping of a belt sheave, in particular a drive sheave, no or only low tensile or compressive

30  stresses occur.



25 different depths depending on their dianeter. In another variant, the
grooves can also essentially match the (partial) external contour of the
tension bearers. It is advantageous for the grooves to be fornmed in such
manner that the tension bearers arranged within themare arranged in or
near the neutral fiber of the cross section of the entire belt in which, on
wrappi ng of a belt sheave, in particul gr a drive sheave, no or only | ow
tensile or conpressive 30 stresses occur. 6 It is advantageous for the
grooves of a belt according to the invention to be so fornmed that the

t ensi on; he n Il oves
but  pr o}tle%sc ?c{vgnt%ggodg f{;| % t%eggfj a erit % S}dme%t daé ﬁ] P?t' cglhtto b\@ s%%ﬁ%édqﬁar%gh% er the

tracti ofn§ivh beeﬁerslaeet M&@Frah 1hemﬁt amre heighwewshia ke gxhevésempdajémbéymrt
enl arges, which is partjcu ﬁhadvant ageous if this is 5 provided to engage

with a Heilater ine fheeseeond belt I@I’% Ehéﬁrméw i traggop ﬁ‘éﬁfaqeﬂ’ét"t"@ﬁéh%ﬁnﬁeﬁ ces are
transf eBéa?éjr Euﬁlci){ﬂe chec} Hel"t%aﬁt%g?a\é sV{zvﬁlcE peﬁ'g?lﬂg%é Q(?\Ja'hta@géﬁs iPRiQist e tension

bearers "ent ef erabl groo e so flat that
t heys engiaviied tpasiage ovithld driveashe@etof tis ¢levgeng e moto thaethkeasicanfoeansr s, in
whi ch the tension bearers project as far as possi ?‘ge intg the se ond belt

part. @anpﬁ@rngpgpgw %@&r%?%vecvéﬁﬂlﬁé‘e%dﬁﬁé’&“é’éﬁ iteR§ion eeress- do tRignsi st of
singly Qfedi i pe!efé( a!;l%'fgr th%é??d?@?td)ﬁe o0t That 'tl{egt%‘ﬁ?l begj&ﬁlo%@ {ffecthe latter

to be manufactur rom st w res or plasti Lai d tension bearers
can addaringamlehtyofebnteasinn beares, ini whiplatiei tensiar baaferppagict as fabss possédainto  of

t he cer@_ﬁi n%gﬁﬁ)lﬁhl oni ng of the individual tension bearers in the grooves
during é ®Pct ur | ng process, in addition to | owtw st ropes, ropes
canm@l so be used that as a result of the lay, for exanple, tend to tw st
crosswise to the belt. It is preferable for the second belt part to be
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selected for the first belt part that
of the certain positioning of the individual tension bearers in the grooves during the
15 manufacturing process, in addition to low-twist ropes, ropes can also be used that as a result

of the lay, for example, tend to twist crosswise to the belt.

It is preferable for the second belt part to be manufactured from an elastomer, for example
polyurethane, polychloroprene, and/or ethylene propylene diene rubber. A belt is thereby

20  advantageously created that has different materials on its two sides that can be respectively
adapted to the different requirements. A material can thus be selected for the first belt part that
ensures stable guidance of the tension bearers in the grooves and also has adequate flexibility
when as an outside curve segment it is diverted over a belt sheave. For the second belt part a
material can be selected that is particularly suitable for transmission of the tensile forces from

25  the drive sheave onto the tension bearers. Here in particular, a material is to be preferred that
develops adequate adhesion relative to the tension bearers, has a desired tractive capacity with
a drive sheave, and at the same time tolerates the tensions and deformations that occur on the
transmission of force. For this purpose especially suitable have proven to be elastomers with a
hardness of 70 to 100 Shore (A), preferably 75 to 95 Shore (A), and particularly preferable a

30 hardness of 80 to 85 Shore (A).



ensures stable guidance of the tension bearers in the grooves and al so has
adequate flexibility when as an outside curve segnent it is diverted over a
belt sheave. For the second belt part a material can be selected that is
particularly suitable for transm ssion of the tensile forces from25 the
drive sheave onto the tension bearers. Here in particular, a material is to
be preferred that devel ops adequate aghesion relative to the tension
bearers, has a desired tractive capacity with a drive sheave, and at the
sanme time tolerates the tensions and deformations that occur on the
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belt part.
15
In a preferred embodiment of the present invention, arranged on the side of the first belt part
that faces away from the second belt part is a third belt part that is preferably manufactured
from a thermoplastic plastic such as, for example, polyamide (PA), polypropylene (PP),
polyethylene (PE), polycarbonate (PC), or polyvinyl chloride (PVC). This thermoplastic
20 plastic can also be a polyblend, i.e. a mixture of two or more different plastics. The third belt

part can also contain a fabric made of one of these thermoplastic plastics.

Such a three-part construction makes it possible to use for the respective function of the
individual belt parts other optimally suitable materials. Thus the material of the first belt part
25  that is then functioning as intermediate layer can be optimized for guidance of the tension
bearers, 1.e. the stable and easy manufacturability of suitable grooves, the material of the
second partial groove with respect to the transmission of the tensile forces from one drive
sheave to the tension bearers, and/or the third belt part can be designed for best possible
reversibility, in particular a low coefficient of friction, a high flexibility, and/or a high

30  abrasion resistance.



pol yet hyl ene (PE), polycarbonate (PC), or polyvinyl chloride (PVC). This

t hernopl astic 20 plastic can also be a polyblend, i.e. a mxture of two or
nore different plastics. The third belt part can also contain a fabric nade
of one of these thernoplastic plastics. Such a three-part construction nmakes
It possible to use for the respective function of the individual belt parts
other optimally suitable materials. Thgs the material of the first belt part
25 that is then functioning as internediate | ayer can be optim zed for

gui dance of the tension bearers, i.e. the stable and easy manufacturability

of suitahle. .grooves, t. terial,.of t cond rtial Qrqoyve with respect
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forma I‘aCPIOI’] rface toin %a rrve s

eract w ieave of the el evator
syst&m For this purpose, this traction surface can have a coating and/or

one or nore V-ribs to interact with correspondin rooves_ of t?gr drive
1
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fromthe coefticient of friction of e nmateria e secon part to
be nadebamatt¢ aldilebledor thhdriftional émpagémangdtethe dtiveslidave. Heiscgualey sdseiblee. 1t i s
equal | y _possi bl for other surface characteristics, for e I he
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di vertiE)I étpto bbe 6r owéded V\n@t'h aatﬁi n ﬁa?% croati ng tﬁat1 iseresi s}tyant to

abr asi odiveifibld tedegasadehwithrabin-hard @radisg thae isoasistaoirtowbrasiveave and t her eby
the tractive and driving capacity with the sane radial force and thereby
the sane bearing |oad and belt tension, the 15 traction surface can be

pr ovi dedto Whdréhs¥1Hel f28ss-oN prefi@reSH B dfivdBheavefild tNerebP theQktctfe hitPddahg
advant ageously in crosswi se direction on a drive sheave. The ribs preferably
have a %apabigpwetth the same radial force and thereby the same bearing load and belt tension, the
15  traction surface can be provided with V-ribs. At the same time, such V-ribs guide the belt
advantageously in crosswise direction on a drive sheave. The ribs preferably have a V-shaped
cross section with a flank angle of 60° to 120°, the range from 80° to 100° being preferable.
The flank angle is the angle that is present between the two side faces (flanks} of a V-shaped
rib. This range has emerged as an ideal compromise between a high tractive capacity and the

20  danger of the belt jamming in the traction sheave.

The side of the belt that faces away from the traction surface, thus for example a surface of
the first or — if present — third belt part, can form a sliding surface to interact with a diverting
element of the elevator system. Through corresponding choice of material and/or a coating of
25  the sliding surface, the load on diversion can be reduced. In particular, the abrasion resistance
and/or the coefficient of friction of the sliding surface can be set in targeted manner. Thus the
sliding surface of a first or third belt part of polyamide, polyethylene, and/or polyester in a
preferred embodiment has a coefficient of friction of maximum 0.35, preferably of maximum
0.3, and particularly preferably a coefficient of friction less than or equal to 0.25.
30
A belt for an elevator system that is manufactured by a method according to the invention

comprises a first belt part that has an arrangement of grooves, in particular in the lengthwise



cross section with a flank angle of 60 to 120, the range from 80 to 100
being preferable. The flank angle is the angle that is present between the
two side faces (flanks) of a V-shaped rib. This range has enmerged as an

i deal conprom se between a high tractive capacity and the 20 danger of the
belt janmng in the traction sheave. The side of the belt that faces away
fromthe traction surface, thus for exanple a surface of the first or - if
present - third belt part, can forma sliding surface to interact with a
diverting elenent of the el evator system Through correspondi ng choice of
mat eri al;. and/ or. .a .ceoating. of, 25 th |} din r t | on, di.yersion
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pol yani deconpapdagadriy tieniaterionaf tie bsBl yester in a preferred embodi nent has a
coefficient of friction of maxi mum 0.35, preferably of maxi num 0.3, and
particularly preferably a coefficient of friction |less than or equal to
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material such as, for exanple, polyam de, polyester, or polyethylene with a
| ow coelefriepissneh o (drrexampisn doertingaudeysh bonangiss emits diversian ady oy Gistiedal Such

a belt, gt hatynih todhiSular has the effect that the lateral guidance of the belt on a diverting

pulley causes fewer problems and the driving force required for the elevator system is

reduced.

If advantageously not only the traction surface but also the sliding surface has one or more
20 mbs, also when diverting over belt sheaves in which the belt touches the belt sheave with its
sliding surface, the belt can be guided laterally which prevents the belt of such belt sheaves

from running off at the sides.

The belt parts can have different colors, to ensure correct mounting of the belt. For this
25  purpose, the traction and sliding surfaces, for example, can be differently colored or coated.

The belt parts can equally well be composed of materials of different colors.

Further objectives, characteristics, and advantages follow from the subclaims and the
exemplary embodiments that are described below. Shown are in
30

Fig. | a cross section of a belt according to an embodiment of the present invention;



sliding surface forned fromthe first and third belt parts, partly or
multiply waps diverting elenents such as, for exanple, diverting pulleys,
generates on its diversion only low frictional 15 forces which in parti cul ar
has the effect that the | ateral guidance of the belt on a diverting pulley
causes fewer problens and the driving force required for the el evator system
is reduced. |f advantageously not onlyy the traction surface but also the
sliding surface has one or nore 20 ribs, also when diverting over belt
sheaves in which the beIt touches the belt sheave W th its sliding surface,

he bel ded he b bel
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col ors, to ensur eefdbd Bédre®dPandtinng of the belt. For this 25 purpose, the
traction and sliding surfaces, for exanple, can be differently colored or

coated. Thefpgelt, a«agst@cﬁ@momwayorvs%&m%tm BP0 aQSrdihg PRALEMBIEMeAL of
different col ors. Further objectives, "characteristics, and advantages foll ow

fromthe subcl ai n@earfdemthevenelﬂeppdaacl;m@nbtﬂdﬂmm@r@mat are described bel ow.
Shown are in 30 Fig. 1 a cross section of a belt according to an enbodi nment
of the present inventi on; 10 Fig. 2 a cross section of the first belt part

fromFi bef or range nt of .t ten bearers; and in Fi
cross sbBiét %6@"6‘%3 ?él?%’f “WEPEH?WWWWCaf%‘éB?S gc*@ﬁ??ﬂ $goYe lgnl §’Cﬁ"ﬁlbﬁl| ment
of thebafeﬁledatmamfc@&rh@rfop@{ﬂﬂze'%tlﬂeﬁe of LAURAY, (Afrod¥eRNB:1 Rifd 9 2 shows

a first belt part 13 nade of Thi s has V-shaped grooves 13.1. Such
a bel t adantapeousbralfeady foredd 11[1tl'remoddmglpeoceb§/ Tivdzap thrfﬂteoutalmmddng ofitthe grooves

13.1 bej.n dvant ageausl y alrea rmed in the nmo d| 0ocC To keep
the 1 ot e PEERRESGRE pie® pTEFSBT epst Pt an D S H S er “bol
shepy esta&knb QW 3SaxRRERI P orl AsxikREe AR ofthbQntil BdN@REknSs. MaXi mum 2 nm or
maxi mumone third of the entire belt thickness.
For the purpose of manufacturing a belt 12 according to an embodiment of the present
invention, one tension bearer 14 is first arranged in each of the grooves 13.1 of the first belt
part 13 shown in Fig. 2. In a manner that is not shown in more detail, the tension bearer is
15 embodied as a cord of wire rope or wire strands that are themselves constructed of individual

steel wires that are individually laid together.

[f, with the same first belt part as platform, various belts with different tensile strengths
should be manufactured, it is not necessary to arrange a tension bearer in each groove. Thus,
20  for example, every second groove can be left free which, with the same first belt part, results
in an elevator belt with essentially half of the tensile strength but greater flexibility. The
ability to use identical first belt parts for different elevator belts advantageously reduces the

costs for tools, inventories, etc.

25  With a light pretension, the tension bearers 14 are pressed from above into the V-shaped
grooves 13.1, as a result of which the latter deform elastically and essentially take on the
contour of the tension bearers. In a subsequent partial step of the manufacturing method that
is not explained in further detail, the first belt part can be heated to such an extent that the
thermoplastic plastic is plasticized again sufficiently for the grooves to adapt to the tension

30 bearers under plastic deformation. Equally well in another embodiment of a manufacturing

method according to the invention, the tension bearers can be laid essentially free of tension



For the purpose of manufacturing a belt 12 according to an enbodi nent of the
present invention, one tension bearer 14 is first arranged in each of the
grooves 13.1 of the first belt part 13 shown in Fig. 2. In a manner that is
not shown in nore detail, the tension bearer is 15 enbodied as a cord of
wire rope or wwre strands that are thensel ves constructed of individual

steel wires that are individually laidtogether. If, with the sane first
belt part as platform various belts with different tensile strengths

shoul d be manufactured, it is not necessary to arrange a tension bearer in

each grqoye. Thus 20. far _ex | e... every second. gr.oQy n .he fr free
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ability to use identical first belt parts for different elevator belts

advant ageously reduces the costs for tools, inventories, etc. 25 Wth a
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the tension bearers. Subsequently, the second belt part 15 of pol yurethane

is extruded onto the first belt part 13 5 with tension bearers 14 that are
arranged. in jts grooves 13.1. .The second helt part surround the .still free
U f aco gt bV B U R e SETROR B ot 5 B8 Fom BE Ry 1y
to the wijt pat 128hd seRBid bdiBp#t 15 has PHIEA6S Wwitleh ThACSS1E DBf 56CAREsR@hbepar t
and is not” covered by tension bearers. The adhesi on between the second belt
part 15eqnty wed anedicdrbybeashenisg _ibﬂthtehad;ondrbelt PRELION mbfewbéntbednl@dinlghértlﬁi nis
hi 9[15 enge%ggd Eat It)z{rtaj CS)J eexrarr;[p eeb)} t%@splo yrl].ll'gt ang %intgqggertaegi 'between tlgehﬁrst belt part 13

and a molding belt of the extrusion system (not shown) positioned at the height of the second

belt part, that has a correspondingly complementary V-rib profile.

The belt usually contains a plurality of tension bearers 14, and the first belt part 13 has several
20  grooves 13.1 that guide the tension bearers, the gaps between adjacent grooves and tension

bearers respectively being executed in such manner that to each of the V-ribs 15.2 an equal

number of tension bearers 14 can be assigned and the respective group of tension bearers that

is assigned to a V-rib 15.2 is arranged symmetrically to the center axis 15.3 of this V-rib,

25  The first belt part 13 forms on its side (in Fig. 1, bottom) that faces away from the second belt
part 15 a sliding surface that is provided for the purpose of diversion around a diverting
clement 4.2 (see Fig. 3). This sliding surface of polyamide has a low coefficient of friction as
well as a high abrasion resistance. Advantageously, the frictional force that must be overcome
to guide the belt on a diverting pulley is reduced, and thereby the lateral loading of the belt,

30  for example by means of guide flanges of diverting pulleys and consequently also the traction
power that is required. The service lives of the belt and of the diverting element are also

lengthened.



10 el evator systemfromone drive sheave via the second belt part onto the
tension bearers. Fig. 1 shows the resulting belt 12 in cross section. On
its side that faces away fromthe first belt part 13, the second belt part
15 has V-ribs 15.2 with a flank angle y of 90. These can be -equally well
enbodi ed by nmachining of the second belt part or, preferably, by nolding of
the 15 second belt part, for exanple hy the pol yurethane being inserted
between the first belt part 13 and a nolding belt of the extrusion system
(not shown) positioned at the height of the second belt part, that has a

correspgndin 0 ntary.V-rib. pr.ofile. bel tains a
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hi gh abr resi st ahce. tageously, t rictional force that nust be
over conmchtadoijui de the belt on a diverting pulley is reduced, and thereby
the lateral |oading of the belt, 30 for exanple by neans of guide flanges of
diverting pulleys and consequently also the traction power that is

reayy r efha iRGeS@ABdERent of 8 REsdnbfivBRtidn, ARbeR 12t ARl 1t PhRTERE are
also |lengthened. 12 The second belt part 15 fornms on its side (in Fig. 1,

top) t healydthdens thakiy afrangedtdnghé side of thelfirst heimartll3 thattfpeastanwan from fhece that is

B " shotreaLoai et R P s Grdis? epotatal rofti B Suf PEA BB i o 1 s
gi ven  biyfeicRBatelt YoneHR ey iGsl} A& cAB&PREbd®hEntDRshowh dofté®e bel t can have a

coating (not shown) on its 5 traction surface. For exanple, the flanks of
the V-ribs 15.2 that cone into contact with a corresponding V-rib profile

of ltSh € 1Eg| y gho%]seﬁggerar%%lrﬁtigaeilycg rtogsdsc\f:%i(t)r;1 th?o&gtﬁi an el?gvla}/oarrsn.ysqgmfa%(l)rding% an
embodiment of the present invention that is installed in an elevator hoistway 1. The elevator
system comprises a drive 2 that is fixed in an elevator hoistway 1 with a drive sheave 4.1, an
clevator car 3 that is guided on car guide rails 5 and under whose car floor 6 are mounted
diverting pulleys in the form of car suspension pulleys 4.2, a counterweight 8 that is guided

20 oncounterweight guide rails 7 with a further diverting pulley in the form of a counterweight

suspension pulley 4.3, and the belt 12 for the elevator car 3 and the counterweight 8, that
transfers the traction force from the drive sheave 4.1 of the drive unit 2 to the elevator car and

the counterweight.

25  Atone of its ends, the belt 12 is fastened below the drive sheave 4.1 to a first belt fastening
point 10. From here, it extends downwards as far as the counterweight suspension pulley 4.3,
wraps the latter, and from there extends to the drive sheave 4.1, wraps the latter and runs
downwards along the counterweight side car wall, wraps by 90° each car suspension pulleys
4.2 that are mounted one on each side of the elevator car beneath the elevator car 3 and runs

30  along the car wall that is away from the counterweight 8 upwards to a second belt fastening

point 11.



sinplify manufacture, it is equally possible for the entire traction surface
to be coated wwth such a foil. 10 In a further enbodi nent of the present
invention, the belt 12 contains a third belt part 16 of polyethylene that
is arranged on the side of the first belt part 13 that faces away fromthe
second belt part 15. In Fig. 1 this further enbodi nent, specifically the
third belt part 16 that differentiatgeg it fromthe previously described
enbodi ment, is shown dotted. 15 Fig. 3 shows diagrammatically a cross
section through an el evator system according to an enbodi nent of the

presentry t nat 4.5, ' n Vv, [ : vat or
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4.1 of the drive unit 2 to the,etevator,car and the counterweight. 25 At
one of Sfaszearless drivematey with telatiyely JopdRCHOBLTEYS-t he drive sheave 4.1 to a
first belt fastening point 10. Fromhere, it extends downwards as far as

t he count erwei ght suspension pulley 4.3, waps the latter, and fromthere
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counterwei ght 8 upwards to a second belt fastening point 11.” 13 The pl ane
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| eft-hand car wall and the opposite wall of the elevator hoistway 1 can be
as can improve the tractive capacity.
15

In a further embodiment that is not shown, the sliding surface of the belt 12 and the car

supporting pulleys 4.2 have corresponding V-ribs. Therefore, in contrast to conventional

elevator systems, wrapping of the car suspension pulleys 4.2 below the elevator car 3 also

provides a lateral guidance between the car suspension pulleys 4.2 and the belt 12, since the

20  belt also has ribs on its side that faces the car suspension pulleys 4.2.



5 small as possible. Furthernore, a smaller drive sheave dianeter allows the
use as drive unit 2 of a gearless drive notor with relatively Iow traction
torque. The drive sheave 4.1 and the counterwei ght suspension pulley 4.3 are
provi ded on their respective peripheries with grooves that correspond with
the grooves 15.2 of the belt 12. 10 Wiere the belt t2 waps one of the belt
sheaves 4.1 or 4.3, the ribs that are j@rranged on its traction surface lie

i n correspondi ng grooves of the belt sheave, whereby excell ent gui dance of
the belt on these belt sheaves is assured. Furthernore, a wedge effect that
ari ses between the grooves of the belt sheave 4.1 that serves as drive
sheave and the grooves of the belt 12 can inprove the tractive capacity. 15
In a further enbodiment that is not €kaws, the sliding surface of the belt
12 and the car supporting pulleys 4.2 have corresponding V-ribs. Therefore,
in contrast to conventional elevator systens, wapping of the car
suspensl.oMahdd efysanif tivedgoanbelh@ 2 feraatetavawasyskermivath thpsteps:des a | at er al

gui dance be ep the ensi u s 4.2 si nce the
9o belt arstmaehipalshirs bEF Ba 6 it hecaibaringaenk ot EHagnsl DR B 1 oys 4. 2.
14 dai nms gliendvbl i thn hvﬁg@aﬁ@%gbfﬂgb@hbelt (12) for an elevator system
with the steps: - Manutacture of a first belt part (13) that has an

ar r éngenent Asfangeroent@f a (arBioh)berteal14) éx atdnabt bne givove elfghhende direction of

the belt; 5.+ Arr.angenent on.b are | east on roove
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(13) in SUCEheﬁ@ﬁbﬂﬁfbéa'f@ft(l4)t1§1Qcéoﬁﬁﬁéc&ﬁbdtlﬁﬁﬂ@me(b%ﬁ)(m)s accommodat ed i nsi de the
belt (12). 2. Method according to Caim1l, wherein the first belt part (13)

is manufactured froma 10 thernnplastlc plastic. 3. Method according to

fr om pot-y St Lot s R EyVaREh el Pl B b BAEL, bonat o

(PQ0 or thermoplastic plastic.

3. Method according to Claim 2, wherein the first belt part (13) is in particular manufactured
from polyamide (PA), polypropylene (PP), polyethylene (PE), polycarbonate (PC), or
polyvinylchloride (PVC), or polyblend, and/or from a fabric of such a thermoplastic

15 plastic.

4. Method according to one of the foregoing claims, wherein the grooves (13.1) are

embodied by thermal and/or mechanical deformation of the first belt part (13).

20 5. Method according to one of the foregoing claims, wherein the tension bearer (14) is

manufactured as strand or rope from individual steel wires and/or plastic fibers.

6. Method according to one of the foregoing claims, whereby the second belt part (15) is
manufactured from an elastomer, in particular polyurethane (PU), polychloroprene (CR),

25 or ethylene propylene diene rubber (EPDM).

7. Method according to Claim 6, wherein elastomers with a hardness of 70 to 100 Shore (A),
preferably 75 to 95 Shore (A), and particularly preferably a hardness of 80 to 85 Shore
(A), are used.
30



pol yvi nyl chl oride (PVC), or polyblend, and/or froma fabric of such a

t hernopl astic 15 plastic. 4. Method according to one of the foregoing
clainms, wherein the grooves (13.1) are enbodied by thernal and/or
mechani cal deformation of the first belt part (13). 20 5. Method according
to one of the foregoing clains, wherein the tension bearer (14) is

manuf actured as strand or rope fromingividual steel wires and/or plastic
fibers. 6. Method according to one of the foregoing clains, whereby the
second belt part (15) is manufactured froman elastomer, in particular
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har dness §finefOotiiee fi3Ob&hpdareby Means ¢irextrasiab biyd/Fbadhesi9® b&iding (A), and

particularly preferably a hardness of 80 to 85 Shore (A), are used. 30 15
8. Method according to one of the foregoing clainms, wherein the second belt

part (1g) Igie‘ﬂadcpaic@ i&gﬁ}gt g it}{e%regﬁing b, Wer?ﬁﬁaaﬁr%ng d &t Yitle U tEILOT
adhesi ve bondi ng. 9. t o accor to one o or egoi ng cl al s,
whersei n abelapgemaofaceshaemgi fiemahe teoend belspart @ Shesl & thpdrbelttphet(16)abads amay from

t he second bel t s.a.third helt t 6) .that is.in particular
mde of naPRRE oA of ¢ i e RerparierebRlar rhRRide GO BA OB r opy! ene
(PP), pol mi)hp{é1?&ﬁy1@EeEéBE)Pl9&y@a%$}ﬁf@(tp@) Qoaymylaﬂbﬂaé meh bpg 1981eAEVO) . or
pol ybl end,” “and a fabric of such a thernnp astic plastic 0" 10. Met hod
accor di nganrdoontabof of hechfaothemiphagtic Ipkistis, wherein the side of the second

belt part (15) that faces away fromthe first belt part (13) fornms a
traction surface (15.1) for the purpose of interacting with a drive sheave

(4.0 ofo.Mneh&l Réalddg t@)b%% Mthelfbre gvRloROAMACHRITEInABe §ie 6F BeReddhd beipagi N t he
traction surface (15.1) has one or nore V-ribs 15 (15.2) for the purpose of

interacti ﬁ@)matﬁawaﬂwexﬁ@mhn@rajrbgbve@(b?) formes aivraciionshdaces(164) for thof t he

S E pX 0S¢ Of interacting with a drive sheave (4.1) of the elevator system.

11. Method according to Claim 10, wherein the traction surface (15.1) has one or more V-ribs
15 (15.2) for the purpose of interacting with corresponding grooves of the drive sheave (4.1)

of the elevator system.

12. Method according to Claim 11, wherein the belt comprises several tension bearers (14)
and the first belt part (13) contains a plurality of grooves (13.1) that guide the tension
20 bearers (14) and the distances between adjacent grooves (13.1) and tension bearers (14)
are executed in such manner that an equal number of tension bearers (14) can be assigned
to each of the V-ribs (15.2) and the respective group of tension bearers (14) that are
assigned to a V-rib (15.2) are arranged symmetrically to the center axis (15.3) of this V-rib

(15.2).
25
13. Method according to one of the foregoing claims, wherein the traction surface (15.1) has a
coating.
14. Method according to one of the foregoing claims, wherein the side of the belt (12) that
30 faces away from the traction surface forms a sliding surface for the purpose of interacting

with a diverting pulley (4.2) of the elevator system.



12. Method according to Caim1ll, wherein the belt conprises several tension
bearers (14) and the first belt part (13) contains a plurality of grooves
(13.1) that guide the tension 20 bearers (14) and the di stances between

adj acent grooves (13.1) and tension bearers (14) are executed in such manner
that an equal nunber of tension bearers (14) can be assigned to each of the
V-ribs (15.2) and the respective groupggof tension bearers (14) that are
assigned to a V-rib (15.2) are arranged symmetrically to the center axis
(15.3) of this V-rib (15.2). 25 13. Method according to one of the

f or egoing i wherein the traction rface (15. has, a, coating. 14.

et hod ‘3086 Bingeral hatd b im i paratbr et tedd ampfkaSPRIRER « no
bel t (12)odelHithe ffPedonbLSlainveindiag et fHRoWngGoindBn&iis.f ace forns a sliding
surface for the purpose of interacting wth a diverting pulley (4.2) of the
el evat or syafishbelipart (18) tiRé has gmayangementrof @renygs OF3. By By pasicubertinthe

manuf act ur e cording.to t;nod according to one of the foregoing clains
and has theg?%ﬁ 5ﬁf@§9€3w%§Hg§?g: - a first belt part (13) that has an

arr angement a ehsigh @eares(161 o d)least thad@bdieCoflthe giodvé hieandeaiegt;ind se direction of
the belt; 5 - a tension bearer (14) in at |l east one groove of the groove

ar r angenent @ sesard belparbclen dhap i qonpegted to1kg figsh helt part clo e sucBdnanses Hat 1 j r st
belt part ( i o] : i rer (14) is accommodat ed
i nside the g%?ﬁ?T§$%Qiggﬂéf%§g€§%ﬁ§%§?%%§a§%ﬁaé l evator car (3), a drive
(2), and a belt arrangenent with at |least 10 one belt (12) according to

Cl aim 15.
16. Elevator system with an elevator car (3), a drive (2), and a belt arrangement with at least

10 one belt (12) according to Claim 15.



