Description: Flat-belt-like supporting and drive neans with tensile
carriers The invention relates to a flat-belt-like supporting and drive
nmeans with at least two tensile carriers of synthetic fibres, wherein the
tensile carriers extend at a spacing fromone another axially parallel to
the longitudinal axis of the supporting and drive nmeans and are enbedded in
a sheathing, according to the definition of the independent patent clains. A
flat-belt-like supporting and drive nmeans with tensile carriers of synthetic
fibres are DRBGIHORrom t he specification WD 2004/ 035913 Al, wherein provi ded
as tensile carriers are at |east two unstranded strands which conprise
stranded synthetic fibre threads and are designed for accepting force in
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the indicator thread so to €nhab ectrical nonitoring of Its integrity. A
synthetic fibre cable for drive by a drive pulley has becone known fromthe
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thread bundle. The indicator thread has a ductile yield limit lower than the ductile yield
limit of the individual synthetic fibre threads of the strands. Electrical contact can be made

with the indicator thread so to enable electrical monitoring of its integrity.

A synthetic fibre cable for drive by a drive pulley has become known from the specification
EP 1 0681 172 A2. The synthetic fibre cable is constructed as a double cable from two
cables which are stranded in opposite rotational directions and which are fixed to one
another - secure against twisting and in their parallel, spaced-apart position - by a common
cable sheathing. The cable sheathing constructed in accordance with the invention
integrally over both cables acts as a torque bridge which under longitudinal loading of the
double cable mutually cancels torques, which arise due to the cable construction and are
oppositely oriented, of the cables and thus creates over the overall cross-section of the
double cable a torque compensation between the total of all righthand and lefthand strand
components. The double cable behaves in rotation-free manner during running over a

cable pulley.

Here the invention will provide a remedy. The invention as characterised in claim 1 fulfils

the object of creating a supporting and drive means with lower bending stresses in the



Here the invention will provide a renedy. The invention as characterised in
claiml1 fulfils the object of creating a supporting and drive neans with

| ower bending stresses in the 2 tensile carriers. Advantageous devel opnents
of the invention are indicated in the dependent patent clainms. Previous
attenpts to produce a belt with inpregnated aram de strands as tensile
carriers have failed due to the bending stresses occurring during running
over a driv nQi\él :%a??fer r over a deflecting pulley. The tensile carriers

consi sted of unsiranded aram de strands with relatively large dianmeter. In
t he bending of a strand around the drive pulley or around the deflecting
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thread is inpregnated in a synthetic material bath. The synthetic materi al
encasing a thread or a strand is also ternmed matrix or matrix material .
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strands of the tensile carriers during running over the drive pulley or the deflecting pulley
are reduced and thus a smaller pulley diameter is possible. This leads to a smalier
required drive torque at the drive pulley, which is accompanied by a smaller drive engine.

A smaller drive engine is more economic and needs less space.

Each tensile carrier consists of several strand layers, wherein the strands forming the
strand layer are stranded (helical twisting around one another of strands of a strand layer
about the strand layer lying thereunder). Each strand consists of several thread layers,
wherein the threads forming the thread layer are stranded (helical twisting around one
another of threads of a thread layer about the thread layer lying thereunder). Each thread
consists of several unidirectional or unstranded synthetic fibres, also termed filaments.
Each thread is impregnated in a synthetic material bath. The synthetic material encasing a
thread or a strand is also termed matrix or matrix material. After stranding of the threads
to form a strand the synthetic material of the threads is homogenised by means of a heat
treatment. The strand then consists of stranded threads completely embedded in the

synthetic material.

A strand consists of stranded threads which in turn consist of unstranded or unidirectional

synthetic fibres, wherein a thread consists of, for example, 1,000 synthetic fibres, also



treatnment. The strand then consists of stranded threads conpletely enbedded
in the synthetic material. A strand consists of stranded threads which in
turn consist of unstranded or unidirectional synthetic fibres, wherein a
thread consists of, for exanple, 1,000 synthetic fibres, also 3 terned
filaments. The stranding direction of thesthreads in the strand is provided
so that the individual fibre is oriented in the tension direction of the
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For reducing the bending stress, the tensile carrier consists of thin strands stranded for
each strand layer, wherein each strand consists of threads stranded for each thread layer.
The smaller the diameter of the strand, the smaller the bending stresses resulting from
bending around the drive pulley or around the deflecting pulley. By means of smaller
strand diameters and a multi-layered (double-layered, triple-layered or quadruple-layered)
construction of the tensile carriers the relative movements, which lead to wear of the
strands, from strand to strand can be kept small. A high service life of the tensile carriers
is thus ensured. Moreover, some of the strands have, by virtue of the size factor, a higher
tensile strength than strands with large diameter, which advantageously has the

consequence of a higher breakage force.

The supporting and drive means for uses in lift construction, particularly as supporting and
drive means for the lift cage and the counterweight, can have, for example, the geometry
of a flat belt or a ribbed belt or the geometry of a cogged belt. Other current belt
geometries are also conceivable. The tensile carriers are arranged adjacent to one

another in the belt, wherein the tensile carriers are laid or stranded alternately in S



I's thus ensured. Moreover, sonme of the strands have, by virtue of the size
factor, a higher tensile strength than strands with |arge dianeter, which
advant ageously has the consequence of a higher breakage force. The
supporting and drive neans for uses in |lift construction, particularly as
supporting and drive neans for the |ift ¢age and the counterwei ght, can
have, for exanple, the geonetry of a flat belt or a ribbed belt or the
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4 direction and Z direction and lie relatively closely adjacent to one

anot her . DefREHRIB F BiPVidefle respective belt geonetry, at |east two,
preferably between four and twelve, tensile carriers are provided. These
tensile carriers are built up as explained further above as a fibre
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matrix a Shore hardness of 8 1f the material hardnesses of
sheathing and matrix approach one another, then, as has energed fromtests,
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used, promation of cracks has to be taken into account. |f the matrix material of the
strands, which are stranded to form a tensile carrier, selected to be too soft, this leads to
increased wear of the strands and a considerable reduction in service life. The pairing of
Shore hardnesses 85A for the sheathing and 85A (which corresponds with a Shore
hardness 54D) for the matrix has proved ideal.

The tensile carriers are laid or stranded in S direction and Z direction in alternation for
avoidance of torques in the supporting and drive means. The torque of one tensile carrier
twists in opposite direction to the first of the other tensile carrier, so that the torques
mutually cancel. The supporting and drive means neutral in torque does not twist due to
the introduction of a tension force. In addition, two or three tensile carriers stranded in S
direction and two or three tensile carriers stranded in Z direction can be arranged adjacent
to one another. It is critical that the stranding in S direction and Z direction is neutral in
torque relative to the longitudinal axis extending in the centre of the supporting and drive

means.

An optimum ratio of lay length of the strand layers to the diameter D of the drive pulley or
deflecting pulley is additionally advantageous. The lay length SL depends on the

necessary number n of lay lengths resting on the drive pulley or deflecting pulley, on the



The tensile carriers are laid or stranded in S direction and Z direction in
alternation for avoidance of torques in the supporting and drive neans. The
torque of one tensile carrier twists in opposite direction to the first of
the other tensile carrier, so that the torques nutually cancel. The
supporting and drive neans neutral in torgue does not twi st due to the
introduction of a tension force. In addition, two or three tensile carriers
stranded in S direction and two or three tensile carriers stranded in Z
direction criiepdiagiaterdyand aatheangle alpha ghleoriAgt her. 1t is critical that the
stranding in S direction and Z direction is neutral in torque relative to
the longitudinal axis extending in the centre of the supporting and drive
means. An oplt FrillimD aglpa)dint 3§0°% engt h of the strand |layers to the dianmeter D
of the drive pulley or deflecting pulley is additionally advantageous. The
|l ay I ength SL depends on the necessary nunber n of lay lengths resting on

t he drive puhasbeeandatemined from tesls bry lieson thehwange opaikd 8y di aneter D and on
the angl e al pha of looping: SL = (Pi D alpha) I (n 3600) n has been
determned fromtests and lies in the range of 2 to 5. The lay length SL is
al so connecTle layi lehgthh®L 5 atsdudansected twith thenE meadutush obthessynilidtia fibiresc r #éHi ng

secti onal AP TP HE Sooe Dy Pt B B selehie Y 4O PR RB RS otf Fige "
reduced. Theediayal drengitholBlihe spurgustifingsdef theesuppott ondethst baines radueed. efibe llay

carrier di fad. SI_= to . d nd the i o D nt 0 to
50 (drive S‘gﬁﬁt’@f'—d'ﬁé‘ﬁ%?'rr‘g%”?%” %g%gélt'@eézﬁ?%gPlpedf%ﬁért%}?megef%%e' EAF OSQJ ep
of the tensd,anddhe ratierD/dantduetsdoii@do HAl(dnive pulley dibmetextDeth tansiercirney diamndtére

fol |l owi ng f&r mul a: p= 2xFxk/ (dxD) F = maxi mum occurring static tension force
d = tensilecarrier dianeter D = drive pulley dianeter or pulley dianeter

The pressure p of the tensile carrier on the drive pulley is calculated according to the

following formula:

p=2xFxk/(dxD)

F = maximum occurring static tension force
d = tensile carrier diameter

D = drive pulley diameter or pulley diameter

k = amplification factor > = 1 (depending on the groove geometry)
p can adopt values between 2 to 50 MPa.

The supporting and drive means according to the invention is flat-belt-like and consists of
at least two tensile carriers of synthetic fibres, wherein the tensile carriers extend at a
spacing from one another axially parallel to the longitudinal axis of the supporting and
drive means and are embedded in a sheathing, and each tensile carrier consists of several
strands, wherein each strand is formed from several stranded threads.

The invention is explained in more detail on the basis of the accompanying figures, in
which:

Fig. 1 shows the construction of a tensile carrier,



k = anplification factor > = 1 (depending on the groove geonetry) p can
adopt val ues between 2 to 50 MPa. The supporting and drive neans accordi ng
to the invention is flat-belt-1ike and consists of at least two tensile
carriers of synthetic fibres, wherein the tensile carriers extend at a
spacing fromone another axially parallel .,to the longitudinal axis of the
supporting and drive neans and are enbedded in a sheathing, and each
tensile carrie onsi sts of several . strands, wherein each strand.is forned
from sever aTi9s? r$P¥Ed2t $EMREC MyRIrafian af @ GiPperting pand GEve | mesrsy witheleasife on
the basis of thecsgsrenpanying figures, in which: Fig. 1 shows the
construction of a tensile carrier, 6 Fig. 2 shows a schematic illustration
of a supporting and drive nmeans with tensile carriers, Fig. 3 shows a

variant of mgbodiHsARta Qdrizht SHERG6EAITREt aNsl s@é{io\‘lﬂ\m&i\)@ mBadd wite a8 leaktvo
tensile carrrers according to Fig. 1, Fig. shows an exanpl e of enbodi nent

of a supporting BARIEHANEES ReeAdingAQ Ridalt ri pl e- | ayered tensile carrier per
rib, Fig. 5 shows an exanpl e of enbodi ment of a supporting and drive neans
with a double- l|ayered tensile carrier per rib, Fig. 6 shows an exanpl e of
embodi ment 98- 4 HeWSAT P’Fﬂjn%lﬁd’f @mbedimand 9f aGUPRORIRG andidsive-meanpavitiya tde | e

carriers per ribapsad lridile éarsiBPps rd) exanpl e of enbodi ment of a supporting
and drive neans wth two double-layered tensile carriers per rib. Fig. 1

shows the construction of a tensile carrier 1. The tensile carrier 1
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strand | ayer "3, a second inner strand |ayer and a core layer 5. A

sheat hi ng i s den@yergd kgnsibe cTHRERSTUE: i on and di aneter of the strands 7 of
the outer strand layer 2 are the sanme. The first inner strand | ayer consists

of, in diameter, larger strands 8 and snaller strands 9. The |arger strands
8 appr oxi neftial § shows an example of embodiment of a supporting and drive means with two triple-

layered tensile carriers per rib and

Fig. 7 shows an example of embodiment of a supporting and drive means with two
double-layered tensile carriers per rib.

Fig. 1 shows the construction of a tensile carrier 1. The tensile carrier 1 comprises several
strand layers, an outer strand layer 2, a first inner strand layer 3, a second inner strand
layer 4 and a core layer 5. A sheathing is denoted by 6. Construction and diameter of the
strands 7 of the outer strand layer 2 are the same. The first inner strand layer consists of,
in diameter, larger strands 8 and smaller strands 9. The larger strands 8 approximately
correspond in diameter with the strands 10 of the second inner strand layer 4 and the core
layer 5. The strands 7 of the outer strand layer 2 are larger in diameter than the larger
strands 8 of the first inner strand layer 3 and the strands 10 of the second inner strand
layer 4. The larger strands 8 of the inner strand layers 3, 4 are larger in diameter than the
smaller strands 9 of the first inner strand layer 3. The larger strands 8 of the first inner
strand layer 3 and the strands 10 of the second inner strand layer 4 are approximately the
size in diameter as the core layer 5. The strands 10 of the second inner strand layer 4 are
stranded around the core layer 5, the strands 8, 9 of the first inner strand layer 3 are
stranded around the second strand layer 4 and the strands 7 of the outer strand layer 2

are stranded around the first inner strand layer 3.

A strand 5, 7, 8, 9, 10 consists of stranded threads, which in turn consist of unstranded or



correspond in dianmeter with the strands 10 of the second inner strand |ayer
4 and the core layer 5. The strands 7 of the outer strand |ayer 2 are

| arger in dianeter than the larger strands 8 of the first inner strand

| ayer 3 and the strands 10 of the second inner strand |ayer 4. The | arger
strands 8 of the inner strand |ayers 3, 47are larger in dianeter than the
smal l er strands 9 of the first inner strand |ayer 3. The |l arger strands 8 of
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Should the strands 7, 8, 9, 10 of the respective strand layer hit against one another as
seen in circumferential direction Ur, the traction forces could not be transferred from the
strands 7 of the outer strand layer 2 to the strands 8, 9 of the first inner strand layer 3 or
from these to the strands 10 of the second inner strand layer 4 and further to the core
strand 5.

Fig. 2 shows a schematic illustration of a supporting and drive means 11 with at least two
tensile carriers 1 according to Fig. 1, which extend axially parallel to the longitudinal axis of
the supporting and drive means. The supporting and drive means 11 has the geometry of
a flat belt consisting of a belt body 12 or sheathing 12, which encloses the tensile carriers
1 or in which the tensile carriers 1 are embedded. The belt back is denoted by 13. The
running surface of the belt can be flat and paralie! to the belt back 13 or, as illustrated in
Fig. 2, have trapezium-shaped ribs 14 and grooves 15, which run axially parallel to the
tensile carriers 1, wherein the profile of the drive pulley or the defiecting pulley is matched
to be approximately complementary to the profile of the running surface 16 of the belt 11.
Drive pulley or deflecting pulley form in conjunction with the belt 11 a force lock. One
tensile carrier 1 is provided per rib 14, wherein the tensile carriers 1 are laid or stranded



seen in circunferential direction U, the traction forces could not be
transferred fromthe strands 7 of the outer strand layer 2 to the strands
8, 9 of the first inner strand layer 3 or fromthese to the strands 10 of
t he second inner strand layer 4 and further to the core strand 5. Fig. 2
shows a schematic illustration of a suppogting and drive neans 11 with at

| east two tensile carriers 1 according to Fig. 1, which extend axially
parallel to
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di fferent rk¥gtsgeainim Hlée‘?%w depelerqagiprs slranded in fevarRedappre iRt RLPraLe r and
| ayer. The tensile carrier 1 is then no |longer stranded in equal |ay as
illustrated above, but in reverse lay, also ternmed cross |ay. For exanple,

the strand5i973 §howsa syprating anddiive pedns b vithatjeast twe fenete F?f”@ﬁd"l PCEOEqingh
and the stregeg. 8, wiic®Extend axially parallel to the longitudinal axis of the supporting and drive

means. The supporting and drive means 11 have the geometry of a double cable 11
consisting of a cable body 112 or sheathing 112, which encloses the tensile carriers 1 orin
which the tensile carriers 1 are embedded. The lefthand tensile carrier 1 is laid in Z
direction and the righthand tensile carrier 1 is laid in S direction. Each tensile carrier
comprises several strand layers 2, 3, 4, wherein the strands 7, 8, 9, 10 forming the strand
layer are stranded (helical twisting around one another of strands of a strand layer about
the strand layer lying thereunder). Synthetic fibres are bundled to form a thread, wherein

several threads are stranded in S direction or Z direction to form a strand.

The double cable 111 can, together with the sheathing 112, be constructed as a flat cable
or flat belt or have a narrowing 113 between the tensile carriers 1. In the variant with the
narrowing 13 the common running surface 116 of the double cable 111 together with the
drive pulley is formed, as seen in cross-section, from in each instance approximately a
semicircle of the tensile carrier 1 and half the narrowing 113. The profile of the drive pulley
or of a deflecting pulley matches the profile of the running surface 116 of the double cable
111 in approximately complementary manner. In addition, more than two tensile carriers 1

can also be encased by a common sheathing and form a multiple cable with or without



the first inner strand layer 3 in Z direction and the strands 10 of the
second inner strand layer 4 again in Z direction. Tensile carriers stranded
in reverse lay are neutral in torque. Fig. 3 shows a supporting and drive
means 11 with at least two tensile carriers 1 according to Fig. 1, which
extend axially parallel to the longitudinal axis of the supporting and drive
neans The supporting and drive neans 11 have the geonetry of a double cable
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strands 7. The strands 7 of the outer strand | ayer 2 are in a position of
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7 or the nagdibte-Riered tensne carrier 1 per rib 14. The outer strand layer 2 has been omitted.
Accordingly, strands with larger diameters have been used. As explained above, the
tensile carriers 1 are laid or stranded alternately in Z direction and S direction. The size of
the tensile carrier diameter and the size of the strand diameter are indicated in millimetres.
The diameter of the tensile carrier 1 according to Fig. 5 and the diameter of the tensile
carrier 1 according to Fig. 6 are identical. The diameters of the comparable strands are
different.

The supporting and drive means 11 according to Figs. 4 and § has, for a width of 48
millimetres, a yield force of 60 kN to 90 kN and is suitable for a drive pulley diameter or
deflecting pulley diameter equal to or greater than 90 millimetres. The ratio of the pulley
diameter D to the tensile carrier diameter d is also to be taken into consideration, for
example D/d lies in the range of 16 to 45, as well as the desired service life and the
desired number of bendings of the supporting and drive means.

Fig. 6 shows an example of embodiment of a supporting and drive means 11 with two
triple-layered tensile carriers 1 per rib 14 according to Fig. 1. As explained above, the

tensile carriers 1 are laid or stranded alternately in Z direction and S direction. The size of



the strands 7 can, for exanple, lie in the Shore hardness range of 50D to
75D. Fig. 4 shows an exanpl e of enbodi nent of a supporting and drive neans
11 with a triple- layered tensile carrier 1 per rib 14 in accordance with
Fig. 1. As explained above, the tensile carriers 1 are laid or stranded
alternately in Z direction and S directiofp. The size of the supporting and
drive neans 11 and the size of the tensile carrier dianeter and the strand

di t i, ndi. d in mllinet ig..5 sh .of enbodi t
oo oo B AR B bR s o s B Dy R B EFRRES o
1 per rib 14. The outer strand |l ayer 2 has been omtted. Accordingly,

t d ith | di t d,. As | ai ned ab w4t h
fenoi | e oarhBefows A PGPS of &fibedii AF EesokPeRS IR 97 PRRIT 31 e
di recti on. ddublesiageredftensileccdraersipee ribat4.i dhedotersteandalaget Bchasi eenobmitted.

t d di ter . i, ndi.cat ' i1 et .. Th [ t t he t 1
carrier 1 aSEaTAray TENes g lrudt fometelRalien 5%, A ¥BRBer Foorg o EPSiE ©
accordi ng tcarfiérg-1 éredaid dratmahdedbiteriditelydn Inditestion ahd tSheirentiopaiTablsizes tof theds
nne for o b e ARt MBS IS GRS, Tobaeth T,
sui tabl e foofhmedgegyie Iolw!ribe%n di:cam_ilihgrtodiig. dﬁd&ﬁiej d‘gnlrrlmnérl efy tha aatmnearcante'@u;anlh to

t t han . . net.r es. ratio o e pulle i amet er . e
Cendi Lo oar PeeDRIGE ta g o I etical, e itle ety pirtpaaie PR g
exanple Did lies in the range of 16 to 45, as well as the desired service
lif dth jred . f bepdi f th ti d dri :
Fi g 6 ShowdhefPrBlGRRTET SLHRYRBAMar avest 3HBR BTy SHeFTa: PoE SR T
W th two tehgileccdritereried Figgngiang scarriers 1 per rib 14 according to Fig. 1.

As expl ai ned above, the tensile carriers 1 are laid or stranded alternately
in Z direction and S direction. The size of 10 the tensile carrier dianeter
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consideration are the ratio of the pulley diameter to the tensile carrier diameter and the

desired service life or the desired number of bendings of the supporting and drive means.



carriers 1 are laid or stranded alternately in Z direction and S direction.
The sizes of the tensile carrier diameter and the strand di aneter are
indicated in mllinmetres. The dianeter of the tensile carrier 1 according
to Fig. 7 and the dianeter of the tensile carrier 1 according to Fig. 8 are
I dentical. The dianeters of the conparabl ¢ strands are different. The
tensile carriers 1 of Figures 6 and 7 have a substantially smaller dianmeter
t han t he ggé Ial[fligrlers 1 of Figs. 4 and 5. The supporting and drive
means 11 acCordi 0 Figs. 6 and 7 have, for a width of 48 mllinetres, a
yield force of 60 kN to 90 kN and are suitable for a drive pulley dianeter
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sheathing (12, 112), which encloses at least two tensile carriers (1) or in

which the tensile carriers (dlzr are enbedded and ich has a u ni ng surface
(16, 3. Supporting and e means according to one of claims 1 and aracterised in

that the supporting and drive means (11, 111) has the geometry of a belt consisting of a
belt body (12, 112) or sheathing (12, 112), which encloses at least two tensile carriers (1)
or in which the tensile carriers (1) are embedded and which has a running surface (16,
1186).

4, Supporting and drive means according to claim 3, characterised in that the
stranding is neutral in terms of torque in S direction and Z direction of the tensile carriers

{1} in the belt {11, 111) relative to the longitudinal axis extending in the centre of the belt.

5. Supporting and drive means according to claim 4, characterised in that the tensile
carrier {1} is stranded in reverse lay or the lay direction of the strands of one strand layer is
different from the lay direction of the strands of the other strand layer.

6. Supporting and drive means according to one of claims 4 and 5, characterised in
that the lay length (SL) of the strand layers (2, 3, 4} is dependent cn the diameter (D) of
the drive pulley or deflecting pulley, on the necessary number (n} of the lay lengths (SL}
resting on the drive pulley or deflecting pulley, on the E modulus of the synthetic fibres and

on the angle of wrap (alpha) of the supporting and drive means (11} on the drive pulley or



116) . 4. Supporting and drive means according to claim3, characterised in
that the stranding is neutral in terns of torque in S direction and Z
direction of the tensile carriers (1) in the belt (11, 111) relative to the
| ongi tudi nal axis extending in the centre of the belt. 5. Supporting and
drive neans according to claim4, characterised in that the tensile carrier
(1) is stranded in reverse lay or the lay direction of the strands of one
strand Iaye{?ﬂi §tin d[;J"%?rent fromthe lay direction of the strands of the
other strandt yeqr. " Supporting and drive means according to one of clains
4 and 5, characterised in that the lay length (SL) of the strand |ayers (2,
3, 4) is dependeqt .t he di anete . ri pul | ey defl ecting
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pulley is (mafthigdorima fopey colpheabred shapergaupleent ary manner to the profile of
the running surface (16) of the belt (11), wherein the drive pulley or

deflecting pulley in co-operation with the belt (11, 111) forma force
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t he range odiarheter @ 1i89in he ramyepsirisitooand drive neans according to one of

claims 7 and 8, characterised in that at |east one tensile carrier (1) is
provided for each rib (14).

9, Supporting and drive means according to one of claims 7 and 8, characterised in
that at least one tensile carrier (1) is provided for each rib (14).



