Description: Synthetic fibre cable and Iift installation with such a
synthetic fibre cable The invention relates to a synthetic fibre
cabl e consisting of strands, which are arranged stranded in at |east
one strand | ayer, according to the definition of the independent
patent claim In addition, it relates to a lift installation with
such a synthetic fibre cable. A synthetic fibre cable for a lift
installation with strands stranded in nultiple layers is known from
t he specific%kggnigg 1 004 700 A2, in which a coating of the strands
is provided ins 35 ‘of an extruded, protective synthetic material
sheat hing. The strands of each strand |ayer are nutually supporting
in circunfer ki GH i : of the outernost strand
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be seen in that the synthetic fibre cable functions correctly and the
service life of the synthetic fibre cable is thereby extended. The
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Here the invention will create a remedy. The invention as characterised in claim 1 meets
the object of creating a supporting and drive means in the form of a synthetic fibre cable
with optimal transmission of the traction forces from strand layer to strand fayer. The

invention also relates to a lift installation with such supporting and drive means.
Advantageous developments of the invention are indicated in the dependent patent claims.

The advantages achieved by the invention are substantially to be seen in that the synthetic
fibre cable functions correctly and the service life of the synthetic fibre cable is thereby
extended. The synthetic fibre cable according to the invention is usually used as
supporting and drive means, for example of a lift installation, wherein the supporting and
drive means is guided over at least one drive pulley and over deflecting rollers and has to
withstand bending in alternation. The safety of the [ift installation is also improved by the
synthetic fibre cable according to the invention.



2 \When a supporting and drive neans runs over a drive pulley of the
lift drive, traction forces resulting fromthe weight difference

bet ween counter-wei ght and cage are applied in the supporting neans

| ongi tudi nal direction. These traction forces have to be introduced
uniformy over the entire supporting nmeans cross-section so as to
achieve an optimum of service life and reljability of the supporting
and drive neans or the synthetic fibre cabl e. The transmission of the
traction force takes place by way of friction forces between drive
pul | ey and cabl e sheat hing. The introduction of the traction forces
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The normal force necessary for transfer of traction force arises through the introduction of
tension force into the outer strands, which constrict inwardly and exert a radial pressing
pressure, also termed constriction pressure, on the inner strands. However, the outer
strands can exert only a radial pressure inwardly when they can move radially in the
direction of the cable centre. If the radial degree of freedom is blocked, no radial pressure

can be exerted, Outer strands with a diameter which is too large form, together with the



The present invention is explained in nore detail on the basis of the
acconpanying figures, in which: Fig. 1shows a synthetic fibre cable
according to the invention, Fig. 2shows a supporting and drive neans
with nore than one synthetic fibre cable and Fig. 3shows a |ift
installation with the synthetic fibre cable or supporting and drive
means according to the invention. Fig. 1 shows a synthetic fibre

cable 1 according to the invention. The synthetic fibre cable 1
conprises several, strand ers, anou strand layer 2, a first
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Fig. 2 shows a supporting and drive means with more than one synthetic fibre
cable and
Fig. 3 shows a lift installation with the synthetic fibre cable or supporting and drive

means according to the invention.

Fig. 1 shows a synthetic fibre cable 1 according to the invention. The synthetic fibre cable
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 cable sheathing is denoted by 6.
Construction and diameter of the strands 7 of the outer strand layer 2 are identical. 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 of the core strand 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 of the
strands 10 of the second inner strand layer 5. 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 strand layer 3 and the strands 10 of the second inner
strand layer 4 are, in diameter, of approximately the same size as the core strand 5. The
strands 10 of the second inner strand layer 4 are stranded around the core strand 5, the
strands 8, 8 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



| ayer 3. A strand 5, 7, 8, 9, 10 consists of stranded threads, which
in turn consist of unstranded or unidirectional synthetic fibres,
wherein a thread consists of, for exanple, 11000 synthetic fibres,
also terned filanments. The stranding direction of the threads in the
strands is provided so that the individual fibre is oriented in the
tensile direction of the cable or in the cable |ongitudinal axis.
Each thread is inpregnated in a synthetic nmaterial bath. The

synt hetic naterl%l surrounding a thread or a strand is also terned
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rest of matrix material.

The synthetic fibre cable 1 can be constructed from chemical fibres such as, for example,
aramide fibres, Vectran fibres, polysthylene fibres, polyester fibres, etc. The synthetic
fibre cable 1 can also consist of one or two or three or more than three strand layers.

Fig. 1 shows the synthetic fibre cable 1 according to the invention in which the strands of a
strand layer are mutually spaced apart. The spacing between two strands 7 of the outer
strand layer 2 is denoted by d1. The spacing between two strands 8, 9 of the first inner
strand layer 3 is denoted by d2. The spacing between two strands 10 of the second inner



Wth the nutual spacing apart of the strands of the strand Tayer, the
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the direction of the cable centre. The strands of an outer strand
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t he core strahdsilimetres to 1.85 milimetres, diameter 1.668 millimetres; strand 9: diameter range
1.15 millimetres to 1.45 millimetres, diameter 1.28 millimetres; strand 10: diameter range

1.45 millimetres to 1.75 millimetres, diameter 1.58 millimetres.

The cable sheathing 6, which is very much softer by comparison with the strands 7,
reaches approximately to the first inner strand layer 3 and does not have any influence on
the mutual support of the strands 7. The soft cable sheathing 6 does not act in
circumferential direction Ur as a support between the strands 7. The strands 7 of the outer

strand layer 3 are in a position of moving radially inwardly. The sheathing material can, for



Fig. 2 shows a supporting and drive nmeans for a lift with two

| oad- bearing synthetic fibre cables 1, which are encased by a common,
integral sheathing 12, according to Fig. 1 and which forma doubl e

cable 11. The double cable 11 can, between the synthetic fibre cables

1, be constructed together with the sheathing 12 as a flat cable or
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are buffers 109 on which buffer plates 110 of the lift cage 103, or the counterweight 104,
can set down.



1. Synthetic fibre cable having a centre and conprising, in

conmbi nation: an outer strand layer having a first plurality of
strands nutually spaced apart in a circunferential direction around
the cable centre; and at | east an inner strand | ayer positioned
circunferentially between the outer strand | ayer and the centre,
having a second plurality of strands nutually spaced apart in the
circunferential direction; wherein the first plurality of

strands can each dj a on toward the cable centre
and exert a r y%?%égrﬁrcé&%{?rh%o“bé t? BIQ?F%'F‘F‘SW dte igyeriipp gan be provided
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the region of b5mII|rre

spaci ng (d2) ubieyeably i‘&l‘fdgrr?@ed%‘ fI‘rs’tt ‘F?@'ef f"ﬁ'@t F"?‘Wrﬂéf’f %‘Frtaﬁ(feFWeﬁ*"d of the
(ﬁ) lies : n t*yethe&gnm @ibled1 Eﬂth@ ddublgﬁiabl%s‘l 1ti@ a@raﬁ@edmt'é b%nﬂ%‘ébl@rfﬁlmg point
the nutual sp t he _str.an t he i
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lie in the dianmeter range o res to
at the second guide rail 106 has a brake for normal operation. Diverting rollers 122 of the

linear drive 112 increase the angle of looping of the synthetic fibre cable 1 or double cable
11 at the drive wheel 113. The motor or motors for the drive wheel 113 is or are not
illustrated, The fourth deflecting roller 120 is arranged in the counterweight 104 and is
comparable in construction with the first deflecting roller 116 or with the second deflecting
roller 118.

The synthetic fibre cable 1 or the support and drive means 11 can also be used for other
known lift drives.



9 the strands (8, 9) of the first inner strand layer (3) lie in
the dianmeter range of 1.55 mllinetres to 1.85 mllinetres or in the
di aneter range of 1.15 mllimetres to 1.45 mllinetres, t he
strands (10) of the second inner strand layer (5) lie in the dianmeter
range of 1.45 mllimetres to 1.75 mllinetres and the core
strand (5) lies in the dianeter range o% 1.55 mllimetres to 1.85
mllimetres. 6. Synthetic fibre cable according to claim 2,
characterised in that the second plurality of strands of the first

i nner | ayer conprises snaller dianeter stands and | arger dianeter
strands, Patemh8laims each of the smaller dianeter strands is in
contract with two of the strands of the first plurality of strands
and one of the strands of the third plurality of strands, and

each of the T-ar gayntesipdibes caple Baviag psentie aomheerpprising.in cambipatietie

strands of the figss t %QQ of
the third plural |a'[ny ut@lég{aﬁgr@kr%y% gqng%e@?@yw\%r@{dga'ﬂﬁlggg% or an
to claim3 cmrtamamcgmﬂerenhalmmcﬁdnearomm theciabietent®; &nd ction (p)
bet ween any of t a,I | t of ..s
second plurali tyr‘g’g%es‘ats %gnﬁgpggré‘@el?%rr%s&% Ff‘f‘ﬂ/ fgfeng?ﬁyaﬁegglegﬂh‘ue[ he
core strand dutersstiamdtidner maditiosn caritre) havihg aGeddnd plurality of strands mutually
spaced apart in the circumferential direction;
wherein the first piurality of strands can each move in a radial direction
toward the cable cenire and exert a radial pressure on the second plurality of
strands.

2. Synthetic fibre cable according to claim 1, further comprising a second
inner strand layer positioned circumferentially between the first inner strand layer
and the centre and having a third plurality of strands mutually spaced apart in the
circumferential direction,

3. Synthetic fibre cable according to one of claims 1 and 2, further
comprising a core strand at the centre of the cable.

4, Synthetic fibre cable according to claim 3, characterised in that:

the mutual spacing (d1) of the strands (7) of the outer strand layer (2) lies
in the region of 0.05 millimetres to 0.3 millimetres,

the mutuai spacing (d2) of the strands (8, 9) of the first inner strand layer
(3) lies in the region of 0.01 millimetres to 0.08 millimetres and

the mutual spacing (d3) of the strands (10) of the second inner strand
layer (4) lies in the region of 0.01 millimetres to 0.08 millimetres.

5. Synthetic fibre cable according to claim 3, characterised in that:
the strands (7) of the outer strand layer (2) lie in the diameter range of
1.85 millimetres to 2.15 millimetres,



8. Synthetic fibre cable according to any one of the preceding
clainms, characterised in that the outer strand |ayer (2) is encased
by a cable sheathing (6) and the cable sheathing (6) reaches
approximately to the first inner strand layer (3). 9. Synthetic
fibre cable according to claim8, characterised in that the sheathing
mat eri al. has a Shore hardness range of 7pA to 95A and each of the
strands has a Shore hardness range of 500 to 75D. 10 10. Supporting
and drive neans for a lift with at |least two synthetic fibre cables

E) 1) according totwytrarhrtis (m;] Q;Meh@gﬁscm?ggraéidahya,(am iﬁhr&@g%_nﬁéﬂ@raréﬁgb
y a common i ral. _sheat hj . . . Supporting an rive. means
accor di ng toofg][.%?mﬁhragtr%% {aggg}(" igghes A ipfthe ?H’@t%rﬁg%ﬁeh?fanT'Qﬂ'mﬁE%Sa
narrow ng (18)1.4®ieastrésyo synthetic fibre cables (1). 12. Lift
installation (100%ﬁwith a synthetic fibre cable (1) aceording to one

of claims 1 to 9 % sy@nds A0kefshesesany ianrr siiand aveehdien the digmetedi ng

to one of cl@hgs ofP48Miikbires 181 5ihilliniddebahlat i on according to claim
12, characteriSed in th he synthetic fibre cable (1) or the

at t
supporting and dih&eorgediagd (Diiesiin theudizretentangef dr3svmilitheteds to 11189
and noves a hiifretrage (103) and a counterwei ght (104). 14. A nethod
of producing a synthetic fibre cable according to any one of clains 1
to 9, conprising, in conbination, the steps of:

B. Synthetic fibre cable according to claim 2, characterised in that

the second plurality of strands of the first inner layer comprises smaller
diameter stands and larger diameter strands,

wherein each of the smaller diameter strands is in contract with two of the
strands of the first plurality of strands and one of the strands of the third plurality
of strands, and

each of the larger diameter strands is in contact with two of the strands of
the first plurality of strands and two of the strands of the third plurality of strands.

7. Synthetic fibre cable according to claim 3 characterised in that the
coefficients of friction () between any of the strands of the first plurality of
strands, the second plurality of strands, the third plurality of strands and the core
strand lies in the region of 0.2 to 0.45.

8. Synthetic fibre cable according to any one of the preceding claims,
characterised in that the outer strand layer (2) is encased by a cable sheathing
{6) and the cable sheathing (6) reaches approximately to the first inner strand
layer (3).

9. Synthetic fibre cable according to claim 8, characterised in that the
sheathing material has a Shore hardness range of 75A to 95A and each of the
strands has a Shore hardness range of 50D to 75D.



produci ng threads fromsynthetic fibres, inpregnating the threads in
a synthetic material bath, formng a strand froma plurality of the
t hreads by strandi ng, and honogeni zi ng the strand by a heat treatnent
to snooth a strand surface wherein the threads are conpletely
enbedded in the synthetic nmaterial.
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10.  Supporting and drive means for a lift with at least two synthetic fibre
cables (1) according to any one of the preceding claims, which are encased by a
common integral sheathing (12).

11. Supporting and drive means according to claim 10, characterised in that
the sheathing (12) has a narrowing (13) between two synthetic fibre cables (1).

12.  Liftinstallation (100) with a synthetic fibre cable (1) according to one of
claims 1 to 9 or with a supporting and drive means (11} according to one of
. claims 10 and 11.

13.  Lift installation according to claim 12, characterised in that the synthetic
fibre cable (1) or the supporting and drive means (11} is guided over a drive
wheel (113) and moves a lift cage (103) and a counterweight (104).

14. A method of producing a synthetic fibre cable according to any one of
claims 1 to 9, comprising, in combination, the steps of:
producing threads from synthetic fibres,
impregnating the threads in a synthetic material bath,
forming a strand from a plurality of the threads by stranding, and
homogenizing the strand by a heat treatment to smooth a strand surface
0 wherein the threads are completely embedded in the synthetic material.



