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 evator
system conpri ses an el evator car and usually a counterweight that can be
noved in an elevator hoistway or along freestandi ng gui de devices. To inpart
the novenent, the elevator system has at | east one drive with at | east one
drive sheave respectively that via one "or nore belts bears the el evator car
and the counterweight and/or transfers to themthe 10 necessary traction
forces. In a manner that is in itself known, the drive sheave can be

enbodi ed as a tBelidor 8n Epvatoe Spytempnd Mothod of Manufasturingdegh @Beli aneter, in
particular also as a drive shaft of the drive itself The el evator car and

t he counterwei ght can be connected via the sane belt or belts that is/are 15
di ver t edThy resdriténv@niivereiiteaioaanlevdtdr sgsteh eattes belf)atteltifot ducklay elevher el evat or
car and counterweight respectively can be connected via separate belts to
the dri veysiiibapd agnethied oemanfactpdng sychahel- manner that the count erwei ght

ri ses; when the elevator car is lowered and vice versa. Wereas drive sheaves
exercise tension forces on the traction belts to raise the elevator car or
count er wain@dvatop 4y fterfi W B POFSEsM @ttt car snd@lally ¥ esurdew@yit theht catebeshevades but
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of el ast amdeiks shaloftth@dats itsdifhie 30 tension forces, tension bearers in the
formof steel and/or plastic cords are enbedded in the belt body that are
preferably constructed of singly or multiply laid wires or plastic fibers or

The 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 beit, 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



2 plastic yarns. Advantageously, they are arranged in the neutral fiber of
the belt cross section in which no tensile or conpressive stresses arise on
wrappi ng of a belt sheave. For the purpose of arranging the tension bearers
in correct position in the belt during 5 manufacture, it is known, for
exanpl e, from WO 2006/ 000500 Al for thejtension 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, is sinultaneously
applied from an e uder nol ded shea ircunferential surface
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surfaces of the cross rib Extrusion of the plasticizable plastic creates a
first belt part that has on its underside grooves that are formed by the
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of the temsfi®nbdiepureembtaegtioaémi® 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,



30 the normal force that is needed to generate the frictional engagenent.
This has the consequence that the tension bearers cannot be enclosed in the
belt without 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 fsomtwo belt parts of identical
material is advantageous for the formation of a permanent connection, it
requires the belt to conduct tension forces into the 5 belt not only on its
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a belt f an el evator system “conprises the follow ng steps: Mnufacturing
of a first belt part that has an arrangenent of one or nore grooves in the
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accomod inthe interior of belt. Through the arrangenment of the
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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



30 with sinple neans. This is because the tension bearers are gui ded by
positive engagenent through the grooves crosswise 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 width and di stance fromeach other. It is preferable for one tension
bearer to be arranged in each groove. It is, however, equally 5 possible for
a plurality of tension bearers to be ar ?anged in the sane groove whereby at

| east the positionally correct arrangenent of these tension bearers to
further tension bearer arrangenents in other grooves is predeterm ned.
Conver setoygach bthesamioth therssasiahy bélocart hepreddternhered by thergsbmatrp efthergrasvesinged i n
every groove of t fir, belt part. Thus it is possible, for exanple, for a
generic PW‘S‘%M%P{]"%E%W‘&%‘@“Eéhsfti?I%CPéﬁ’“?/\F% oAheli f f erent number of tension
bearers so 10 that froma sem -finished product a plurality of different
belts with various tensile strengths can be manufactured. In addition to the
grooves ftas pratecariertotane nepstoarteamn thkaareanged iheachigraivebBlig, hoaevercaqualy so have

further openings and/or projections that interact b ositive fjt with
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enbedded 1 n the grooves o parts wthout pretension. In
parti cul arrarigemieststitnethebyropessis preieteomimed U aotersety, itdswestt meessatyefot therdthdeeas
with the 20 manufacturing._ nethod that is kn from WO 2006/.000500 Al such
tensi on B&AFEpdeyEhENEE én?@ryamqyepf%d{?ﬁ'ﬁv\mmgﬁ%w %%g{&p on the
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tension bearers to be inserted into the grooves of the first belt part
before t R Remamagiared. part is connected to the latter and thereby conpletely
encl oses the tension bearers within the belt. The tension bearers can,
however, equally well be first arranged on the second belt part. Through
connect i tmadditidn tohke fionsés foehdcopmiddatihf enkidhtbesrersothe fasicmliniariofanialse lgvooves,
pul | s th$ tensi on bearers, .if necessary only slightly and by rel ease, of a
urther openings and/or projections that interact by positive Tit 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.



30 previously applied pretension in the tension bearers, into their final
position. 5 It is preferable for the first belt part to be manufactured from
a thernoplastic plastic. This may be, for exanple, polyam de (PA),

pol ypropyl ene (PP), polyethylene (PE), polycarbonate (PC), or polyvinyl
chloride (PVC). The thernoplastic pl asti c can also wth advantage be a
polyblend, i.e. a mxture of two or e5 different plastics. The first belt
part can also contain 5 a fabric of one->of these t hernopl astic plastics that
can preferably be enbedded in, or inpregnated with, a further one of these

t hernopl astic plastics. This fi rst, preferably rather hard, belt part guides
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be forned ready during nolding of the first belt part and/or subsequently
by nmachining or deformation under renewed heating of the first belt part,

t hus for _ex pr e55| or. siml ar Th.
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vari ant, the grooves can al’'so essentially match the (partial) external
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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 V"“'IS ch,THg rod%?gpé Bélt QJco?dd?%{& the RRARYUEon Edh AY Bd oHhed bRubhYCaRRave, no or

only Tow tensile or conpressi
mechamcal deformation 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, rolling, 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.



30 stresses occur. 6 It is advantageous for the grooves of a belt according
to the invention to be so forned that the tension bearers are not arranged
intheir entire height within the grooves but project beyond the latter into
the second belt part. In this manner the traction surface between the tension
bearers and the second belt part enlarges, which is particularly advant ageous
if this is 5 provided to engage with a ¢drive sheave of the el evator system
so that the tension forces are transferred fromthe drive sheave via the
second belt part onto the tension bearers. To this extent it is preferable

for the grooves to be so flat that they ensure _a positionally correct
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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).



transm ssion of force. For this purpose especially suitable have proven to be
el astoners 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). 7 It
i s advant ageous for the second belt part to be fastened to the first belt
part by neans of extrusion and/or adhesive bonding. If the second belt part
is extruded onto the first, a particularly sinple manufacturing process
results. At the sane tinme, first and second belt parts join firnmly and
permanently. It is advantageous for the second belt part on extrusion to 5
surround the tension bearers over the entire area of its circunferenti al
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enbodi nment e present 1 nvention, arranged on the side of the first belt
part t hatcdndbek pammand thomensiva teeeond belt part is a third belt part that is
preferably manufactured froma thernoplastic plastic such as, for exanple,
pol yam de (PA), polypropylene (PP), polyethylene (PE), polycarbonate (PC),
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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, i.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.



second partial groove with respect to the transm ssion of the tensile forces
fromone drive sheave to the tension bearers, and/or the third belt part
can be designed for best possible reversibility, in particular a | ow
coefficient of friction, a high flexibility, and/or a high 30 abrasion

resi stance. 8 Advantageously, the side of the second belt part that faces
away fromthe first belt part can formga traction surface to interact with
a drive sheave of the elevator system For this purpose, this traction
surface can have a coating and/or one or nore V-ribs to interact with
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sheave aRd menas ebguchisecopiing itiiyRosaible e theiong hardies aidefingd ¢qsfii¢ientd frictiondi al
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bel t advashagdeavslable for HeTESHGRE ehlldpeBEAON 1DMhe AridE sHeve e aveuallygossibls
preferably have a V-shaped cross section with a flank angle of 60 to 120,

t he rangéorfatipmsaaceshangtepistieny fgreanmplgheabrasipe resistanke.4a §F enflugnedse [tan gl e
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and the dJRRrfRese Rbvidbe Wil 4 thinfhud Beating thdles fekRGht @ubshiesve. 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
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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



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
pol yam de, pol yethyl ene, and/or polyester in a preferred enbodi nent 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 O0.25.
30 A belt for an elevator systemthat is_ nmanufactured by a nethod according
to the invention conprises a first beltgpart t hat has an arrangenent of
grooves, in particular in the lengthwise 9 direction of the belt, a tension
bearer in at | east one groove of the groove arrangenent, and a second belt
part t hatdiresticoohthe bel, 4 engibwe bédrersin ablehst gnargtodva of thehgrosvenaranghmentt frel 4 ensi on

bearer is acconmpdated in the interjor, of the belt. 5 Such a belt is easy to
manuf act UEEONd Bt #i13 Repriegted 4p fhecirs téﬁ&él’ré\‘n‘ﬁ‘ BANAeR 5}%%%%@%%1%

W t hin tnﬁc@ﬁbﬁggshgg?ég%%HBﬁ&ﬁﬂyﬁ&x effected by the grooves. If the

materials o Irs second and possibly present third belt part are
different, it is thus possible in such a belt for exanple for the
coefficient of friction, the abrasion.resjstance, the i afélresistance,
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possi bl e, exanple,”for t Irst an elt parts or a materl al
such as, deoondaminalssiblypotycanihitd befiplaptasd different, ipicltinatgogsibledn widha bell fow
coefficient of %{iction of pr?terably ximum 0.3 to be selected. Such a
bel t, t hatxamplg $or thecoetiqient o riglionabe apBFIRR A MeE+ the NP FeSISRNCEHANAPT bel t
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di verting pull eys, generates on Its ersion only low ftrictrona orces
whi chid n pathtnaulbaprédeeriniedelt istius pbsibld, fer dxainglelforghe fissnand dfirdibedt gagkt on a
diverting. pulley causes fewer prohlens and the dri‘r/ai(%g force required for
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surface b : (e f L when
aiver 11 n e i of B!l pBetebly ABRIAZ0 3R bO LI suffpa SERIpaWRR AT, |
its slidslidgngsirfaae rmiel €ropethe firstrand ehiglibeleghrtsapatiabok ynwdple vrppsadieditiag t he
belt of such belt sheaves from runni nﬁ off at the sides.. o
elements such as, for example, diverting pulleys, generates on its diversion only low frictional
15  forces which in particular 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  ribs, 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. 1 a cross section of a belt according to an embodiment of the present invention;



The belt parts can have different colors, to ensure correct nounting of the
belt. For this 25 purpose, the traction and sliding surfaces, for exanple,
can be differently colored or coated. The belt parts can equally well be
conposed of materials of different colors. Further objectives,
characteristics, and advantages follow fromthe subclains and the exenplary
enbodi nents that are described below. Shown are in 30 Fig. | a cross section
of a belt according to an enbodi nent of 1¥ he present invention; 10 Fig. 2 a
cross section of the first belt part fromFig. 1 before arrangenent of the
tension bearers; and in Fig. 3 a cross section of an elevator systemwth a
belt accordi ngig @ anresbadiorefithedfirst tethtepaptr fese i g, i Irhedore iaman ganait béthet o an

el evator car front. 5 Fig. 2 shgms a first belt part 13 nade of pol yan de.
This has V-shaped §R800&&aes; andich a pelt can be manufactured, for
exanpl e, by nmeans of extrusion, the grooves 13.1 being advantageously

al ready fornedig. g ekeospetagionf pr elesater systenk weth atiedt acpeadingdp an@awcgnoa@necm of he
first belt part whgn being. assed o%f;tbelt sheave as | ow as possible, the
former has a 10 t hi€KRE¥T S CHRR RalfHe Q%H%Wvﬁﬁgﬁaﬁ§990ne third of the entire
bel t %hickness. For the purpose of manufacturing a belt 12 according to an
enbodfnment of the present invention, one tension bearer 14 is first arranged
in each @gf t f ' el F ' [ . In a
manner t%ﬁﬁ' 2@0%3;3 Qi‘s{:ﬁg)\%ni]ﬁ{aglt l(r?nrflge& eff glbls%mét?ﬁgth tlse}%i\{)ﬁﬂag)gg?@rmf%s%g %lr%(%di ed as
a cord ofbelicarebe mprufactuvdd; forekamplisby hetnsaofextrhansahy gmoovenki.t beingd of

individual steel wires that are individually |lajd together, If, w.th the
sane fir @dvadageopsy alrgadyfoamedyinthe m@h%gros%%StEOkﬁ pﬁga' Férﬁblﬁ@dlfléﬁgrthee
strengt h%rst%*éﬁ%ﬂ vﬁﬁnrﬁ%#‘:}ﬁ%‘d%‘%& bl sHeRvedd Ak lmﬁ?gés%{b\re,ttﬁk Rh BN 22 tension
bearer in each”groove. s, 20 for exanple, every second groove can be |eft
free 10hi ahickmwist bf tireingmn® nirh o8 inak@htm pae third efthé emtire belrhiekreyat or belt with
essentially half of the tensile strength but greater flexibility. The
ability to use identical first belt parts for different elevator belts

advant agqQy ﬁle%u?ﬁoqg%?ﬁiahﬁﬁcturing 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

stee] wires that are individually laid together.

If, 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 a2 manufacturing

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



costs for tools, inventories, etc. 25 Wth 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 deformelastically and essentially take on the
contour of the tension bearers. In a subsequent partial step of the

manuf acturing nethod that is not explained in further detail, the first belt
part can be heated to such an extent that the thernoplastic plastlc IS

pl asticized again sufficiently for the]drooves to adapt to the tension 30
bearers under plastic deformation. Equally well in another enbodiment of a
manuf acturing nethod according to the invention, the tension bearers can be
| ai d essmnhé plobyed Iekamf art anangsd pblitionally df‘tﬂre@f ettes td 8ach @het thrike Mtteanged
positionally correct relative to each other by the latter. "Laid" is to be
under st odd‘l%sls inbe wrdeRoodns ARy JPANGE OFIBRAS 9§ ffteﬁ@gttb‘ﬁ?inélﬁn beatets s
Subsequently, the second belt part 15 of polyurethane is extruded onto the
first belt part 13 5 with tension bearers 14 that are arranged in its grooves

13. 1. Theulse@mnd% Jaeé ecpad bels part Q8 dpolylRehadt id dxtfudedostorthafist bélt pore13 ensi on
bearers and at the sanme tinme bonds 1tself thermally to the first belt part

13 atd i t Wit sipadeangen 14 hateaye @ﬁén&eédbﬁél gHoves bht tTWC?@ brdt pasosrEioBadshy
t ens! on b%ﬁfl fleg ﬁr]:{l\% 0%% annB tﬂtg g%g‘gggh t?)%k&s R&ﬁfttﬁgriha{figqo hl%e
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transfer ﬁishselt g5 1D ifsafuefase ﬂlﬁﬁfacaefthé @edoﬂd bble pdi afd B\hidk OdSve‘iétBE}eﬁhilbﬁ)m one
drive sheave via the second belt part onto the tension bearers. Fig. 1 shows

the res ubetairﬁg TB@| 561th2011 betweers the seeanddwslt pert 15tagd shediensipmbedrersd4 tatase f rom t he

angi e y ey erkpeiled IR cBRleh GBabr b sl e b Kiskh B e Second

bel t1par éleodtor @Et@frﬁﬂf@ﬂ'o&’le dbiye H@dadb Rk tBé sdcbad Bt Fﬁﬁ@ﬁt@ thelehsibAbtarefsor exanpl e
by the pol yurethane being inserted between the tirst belt part 13 and a

nol di ng belt of the extrusion system (not shomm) positioned at the hei ght of
t he seco

b th di
orof i 1. Fipnd St BRetsuldng ey riean TS SmaRaph o ¥ ELRRESHRL B Ao BT anat ¢ ne
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bearers, the gaps between adj acent grooves and tension bearers respectively
bei ng ex amuilgdveillmnﬁmdtﬁerranhlmhgbf the seconid beft pahier\prefebabl ¥, By analdingopd e

P ggg]e%nogeé;tagtgﬁél? Sar{g arreg(g?np e4 b)? e poFyu?&ﬁan%%e?ngalggertteH%etr\a(/aesé ﬁé first vélt Ig)alf'P 1P f
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
element 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.



is assigned to a V-rib 15.2 is arranged symetrically to the center axis 15.3
of this V-rib. 25 The first belt part 13 forns on its side (in Fig. 1,

botton) that faces away fromthe second belt part 15 a sliding surface that
is provided for the purpose of diversion around a diverting elenment 4.2 (see
Fig. 3). This sliding surface of polyam de has a | ow coefficient of friction
as well as a high abrasion resistance.:fuvantageously, the frictional force
that must be overcone to guide the bel t? on a diverting pulley is reduced,
and thereby the lateral |oading of the belt, 30 for exanple by nmeans of guide
fl anges of diverting pulleys and consequently also the traction power that
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al so lengthened. 12 he second ke art 15 faorns on its side (Jjn Fig. 1,
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gi ven by theepabpnirythaet dfahe saabnd belt sac dfidhdbelt caparatve dspatidpe(nbesowargontiave a
coating (not shown) on its 5 traction surface. For exanple, the f|anks of the
V-ri by 1&?%1an§affa%ﬁer srIedhe Qenkst e X—rﬁ@dér?e@bfd‘r?men@wqma&t BiGRi | e of the
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coat ed Wkiplifg hahufactued, lit is #6udlly pasdibie tfbiethe entredracemt surfact hebpeesehivith
invention, the belt 12 contains a third belt part 16 of polyethylene that is
arrangedS‘éﬂlil afed side of the first belt part 13 that faces away fromthe
second belt part 15. In Fig. 1 this further enbodinment, specifically the
third belt part 16 that differentiates it fromthe previously described

emboth e a firthes bravodigeht efthe pfesértGnvedtishansbelt Byc@naing & adtd belepaer e sect i on
t hrough an el evator system according to an enbodi nent of the present
i nvent i oRClR&Ylene thahistagranger pmthgrside ofvbe Brst brdi arhdd that favpeavaaseljemdhe syst em
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whose cadiffdré@miated itafir@m Meiipreeiduslglidésuribed gmbudingng id showheddtedm of car
suspension pulleys 4.2, a counterweight 8 that is guided 20 on counterwei ght
guide rails 7 with a further diverting pulley in the formof a counterweight

15  Fig. 3 shows diagrammatically a cross section through an elevator system according to 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
elevator 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  on counterweight 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.



suspension pulley 4.3, and the belt 12 for the elevator car 3 and the
counterweight 8, that transfers the traction force fromthe drive sheave
4.1 of the drive unit 2 to the elevator car and the counterweight. 25 At
one of its ends, the belt 12 is fastened bel ow the drive sheave 4.1 to a
first belt fastening point 10. From here, it extends downwards as far as

t he count erwei ght suspension pulley 4.3]3 waps the latter, and fromthere
extends to the drive sheave 4.1, waps the latter and runs downwards al ong
t he counterwei ght side car wall, waps by 90 each car suspension pulleys
4.2 that T%E%laﬁ@Hﬂih%ciirﬁz@%h%eeﬁlc&nsdeda‘%ra%e& :R‘%ig%'t@rY %tﬁ@éoxﬁﬁé}%fg'ﬂt tib€car

el evator car 3 and runs 30 along the car wall” that is away fromthe
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of the drjve. sheave 4. an, be arranged at right angles to . the counterwei ght
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sheave 4.1 to have a smaller di anet E?dsso that the distance ~ between the

| ef t - handmaHlms pedsiblafrthemnapposidller dalvd shehve diemeteeubows theaise andiyveluriah be
as 5 smal l. as possi.ble. Furthernore, a smaller drive sheave dianeter all ows
t he use anﬂﬁr&és Y& mstor gyithelatyely low tgeiontofBi€or with rel atively | ow
traction torque. The drive sheave 4.1 and the counterwei ght suspension
pulley 4.3 are provided on their respective peripheries with grooves that
cor r esponidie drivé slichee ¢rlamddse dhineretighhsispaistonifilley 43 aNb previdddeorixbbit 12 wr aps

one of the belt sheaves 4.1 or 43, the ribs that are ar n its
tracti on SRFHEESCTIPRETIC %Mregwﬁ%qtﬁaﬂgﬁpeaaé@hdie ewgvséeffg gﬁg’ﬁ\%&}t Bher eby
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Furthernore, a wedge e? ect that arises between the grooves o tﬂe %elt

sheave 4 tictidredurfaes lie & aaradpondingspreaves cinlet bedteshgawowdsrebly ekbadicheguiddize can
ity..15 In i s not shown,

i nprove t tractive capa further enbodi ment that i
the sli diOngshsfthaéBesaﬁﬁeﬁﬁEeadéﬁ ts afgﬂ%%llﬁﬁ%f%?a a wﬁa&&?@%’&aﬁﬂ% WEID have
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systens, wapping of the car suspension pulleys 4.2 below the elevator car 3
al so 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.



provi des a | ateral 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. 14 dains 1. Mthod of manufacturing a belt (12)
for an elevator systemw th the steps: Manufacture of a first belt part (13)
that has an arrangenent of grooves (13.1? that extend in the |engthw se
direction of the belt; 5 Arrangenent of a tension bearer (14) in at |east
one groove (13.1); Connection of a second belt part (15) with the first belt
part (13) in such nmanner that the tension bearer (14) is acconmodated
inside the belt (12); wherein for the &!rst belt part (13) a material is

sel ected that ensures stable guidanc he tension bearers in the grooves
and al so has adequate flexibility when as 10 an outside curve segnent it is

di verted oye e ave, wherein for the second belt part (15) a
material iS5 %alé@[ %ttdn‘f%g Ct}lrén%)%lg If le) Lomap elapiqrsitemevgih tthFéFF?Fn ssion of the
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the second belt part Is manufactured froman elasto W th har ness 1 n

t he range of ex®ndhothe lemgtt}mmé)dlré}hmn@fme 1lt; Met hod accor ding to daiml,

wherein the first belt part i.s manufactured froma rmopl astic
pl astiPc. 20 3. Néf%&elﬁg‘&t ?f&lct beer‘fé?fszna éfrté’inﬁgfcf?é(e hg)b belt part (13)
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pol yet hyl ene ( PE) pol ycar bonat e po yVvi ny or
pol ybl end, aticht dre ttnsaon bedrerl # Lisatcamnbdaed hxerdmlpﬂ bedt (12);pl astic. 25 4.

Met hod according to one o he fore g cl a| erein the grooves (13.1)
are enbodi ed by“%‘ﬁ@”hgqr tgq]éy%belﬁg@gglﬁs eamat%r ciegrhgreneyres stablet pel t
part (13). 5 &f&tﬁg&%ﬂhrﬁ%a&% iR @fooé&% Edi%'is%%b Qe ht%'ﬂ% M‘@% rbst he
t ensi on bear IS manufacture stran rope rom | n I vi dual st eel
wi r esl0and/ or ap lbastdecul vebsepment it is diverted over a belt sheave;
wherein for the second belt part (15) a material is selected that is particularly
suitable for transmission of the tensile forces from the drive sheave onto the tension
bearers; and

wherein the second belt part is manufactured from an elastomer with hardness in

15 the range of 70 Shore A to 100 Shore A.

2. Method according to Claim 1, wherein the first belt part (13) is manufactured from a

thermoplastic plastic.

20 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 plastic.

25 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).

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.
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30 15 6. Method according to one of the foregoing clains, whereby the
second belt part (15) is manufactured froman el astonmer, in particular

pol yur et hane (PU), polychloroprene (CR), or ethylene propyl ene diene rubber
(EPDM . 5 7. Method according to Caim@s wherein elastomers with a hardness
of 75 to 95 Shore (A), and particularly preferably a hardness of 80 to 85
Shore (A), are used. 8. Met hod accordi ng to one of the foregoing clains,
wherein the se&)ﬁgd belt part joined to the first belt part by neans
of extr usi®om aFCOééPﬁéé@%eB f(hr@gmmg)C@lmwh?w%é%mpﬁeelﬁaaréhlé & the

foregoi ng cl gl Fsct W@ﬁrfx%n{‘éﬁ%fa?tﬁgm%g ?B?r&g@aﬂgcqguﬁﬁ pg%%u tpagfgp ? bﬁgt halt

faces away fromt e secon pdr

i n parti cul asr ettedeneqiropyletedionphdbén (EPPIMBti c, in particul ar poI yar ni de
(PA), polypropylene (PP), polyethylene (PE), polycarbonate (PC), or

pol yvi nyl chl oride 15 (PVC), or polyblend, and/or a fabric of such a

t her mppl ast i g loﬂ%%éoq‘ﬂm%% %5@31’1?&&8 "eﬁgt'agxfg\vﬁﬂgthg{dnre&eoffﬁrtgg iSrﬁgre(‘(lﬁtg,i e,

wherein the si e -secon part aces away fromt

first belt paidtpattic)arfyopmeterably nhaidness f@0ft@8e Shdfe. (b)), frofused he purpose of
interacting wwth a drive sheave (4.1) of the elevator system 20 11. Method
according to Claim 10, wherein the traction surface (15.1) has one or nore

the ari ve Sngkielacdl iR 8RREr e HRLEHBTHAY Wddn T SERRPRAI B ASERN G o
A aim 11, wheiidno tH%eﬁl’@E}betlt FRURY BSOS cff@‘)(ﬁﬁﬂbn axﬁﬂ@ﬂ ahekieabeiding.14) and the

first belt part (13) contains a plurality of grooves (13.1) that guide the
tensi®n bearers (14) and the di stances between adj acent grooves (13.1) and

t ensi on bear I r of
t ensi on bggr geghogjla%ordﬁ)ﬁ%g%ﬁgggshlg%lleg l?‘g%eac rff hq%ngéab&q%%ldg%@%d t he
respective gfigupelopart tiasiaces Hear £6m theléb)coﬁi)bélhpdrt anse igstidnet fptaﬂ (86)\thdti b
15.2) are arranged symetrically to the center axis (15.3)
( ) d |l h (
1s in particular made of a thermoplastic plastic, in particular polyamlde (PA),
polypropylene (PP), polyethylene (PE), polycarbonate (PC), or polyvinylchloride

15 (PVC), or polyblend, and/or a fabric of such a thermoplastic plastic.

10. Method according to one of the foregoing claims, wherein the side of the second belt
part (15) that faces away from the first belt part (13) forms a traction surface (15.1) for
the purpose of interacting with a drive sheave (4.1) of the elevator system.

20

11. Method according to Claim 10, wherein the traction surface (15.1) has one or more V-

ribs (15.2) for the purpose of interacting with corresponding grooves of the drive sheave

(4.1) of the elevator system.

25 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
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)

30 that are assigned to a V-rib (15.2) are arranged symmetrically to the center axis (15.3) of
this V-rib (15.2).



this V-rib (15.2). 16 13. Method according to one of the foregoing clains,
wherein the traction surface (15.1) has a coating. 14. Method according to
one of the foregoing clains, wherein the side of the belt (12) that 5 faces
away fromthe traction surface forms a sliding surface for the purpose of
interacting with a diverting pulley (4.2)60f the elevator system 15. Belt
(12) for an elevator systemthat is manufactured according to a nethod
according to one of the foregoing clainms and has the follow ng conponents:

10 a first jbeMettpardecdrdil tbbak ohts faRgabINGATRIeréth i QGRS shifdecl(l5.1) Ras
particular in the Ilengthwi se direction of the belt; a tension bearer (14)

in at | east ocheda§neove of the groove arrangenent; a second belt part (15)
that is connected to the first belt part (13) in such manner that the
tensi on bearer (14) is accommpdated inside the belt (12); 15 wherein the

material ofj4t Methdd sdcoRBhd tolitetof tHe3ord gdirdy dIRER! waéretnhﬁé sRIB DY EIRShed (3P at
gui dance of the tension bearers in the grooves and al so has adequate

flexibility vdfaew ayery Taom bl tsaqﬂ@ncsurfm foughepliding surfacdiforsthe pdrpoveef a bel t
sheave; and wherein thg nﬁterlal %¥$§#$E d bel t ﬁ art (15) is a material
that is parti QEF4HRG WG PHBTHRER SPIGHABE S8 t ensi | e forces from

the drive sheave onto the tension 20 bearers. 16. Elevator systemw th an

el evator car (3), a drive (2), and a belt arrangenent with at |east one
belt (12) décdeti(hy) fooaCekrivatod §istem that is manufactured according to a method according

to one of the foregoing claims and has the following components:

10 a first belt part (13) that has an arrangement of grooves (13.1), in particular in the

lengthwise direction of the belt;

a tension bearer (14) in at least one groove of the groove arrangement;

a second belt part (15) that is connected to the first belt part (13) in such manner
that the tension bearer (14) is accommodated inside the belt (12);

15 wherein the material of the first belt part (13) is a material 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; and

wherein the material of the second belt part (15) is a material that is particularly
suitable for transmission of the tensile forces from the drive sheave onto the tension

20 bearers.

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

least one belt (12) according to Claim 15.





