1 Description 5 Synthetic Fiber Rope The invention relates to a synthetic
fi ber rope consisting 10 of strands that are arranged in at |east one | ayer
of strands, a strand consisting of twi sted yarns, and a yarn consisting of
synthetic fibers, at |east one strand having at |east one |ayer of strands
of indicator fibers or at |east one indicator yarn to nonitor the service
life of the 15 rope according to the definition of the independent patent
claims. From Patent Application EP 1 371 597 Al a sheathed rope used as
suspensi on neans for el evators has becone known. 20 The rope has inner
strand |l ayers and outer strand layers, a strand |ayer consisting of several
tw sted strands and the direction of twist of the inner strand | ayer being
opposite to the direction of twist of the outer strand |ayer. The tensile
strength of thBep@nréPtéPRand |ayer is higher than 25 the tensile strength of
the outer strand | ayer. Each strand is constructed of tw sted and

i npregnated aram d synthetic fibers. The service life of the outer strand

| ayer is Pess than the service life of the inner strand |layer. For the

pur pose of nDnsyﬁfhaglbhglbeQeRobadlV|dual strands of the 30 outer strand

| ayer are provided with electrically conducting wres, every two adjacent
strands being provided wth electrically conducting wires that nmutually
abrade and thereby pronptry'detect the expiration of the service life of

t he rope or the end_of ropg zerV|ce |Ifet§ g Fr om Pat ent
Appl i cation EPTB°731758 lRP A°SAREECHER Fope™ S&& 5 l?srperﬁ? orf e 1 6r

el evat or 30has bécetreaknewtha?2 are arranged in at least one layer of

strands, a strand consisting of twisted yarns, and a yarn

P,
e ™y

consisting of synthetic fibers, at least one strand having

at least one layer of strands of indicator fibers or at

least one indicator yarn to monitor the service life of the
15 rope according to the definition of the independent patent

claims.

From Patent Application EP 1 371 597 Al a sheathed rope
used as suspension means for elevators has become known.

20 The rope has inner strand layers and outer strand layers, a
strand layer consisting of several twisted strands and the
direction of twist of the inner strand layer being opposite
to the direction of twist of the outer strand layer. The
tensile strength of the inner strand layer is higher than

S 25 the tensile strength of the outer strand layer. Each strand -

is constructed of twisted and impregnated aramid synthetic
fibers. The service life of the outer strand layer is less
than the service life of the inner strand layer. For the
purpose of monitoring the rope, individual strands of the

30 outer strand layer are provided with electrically
conducting wires, every two adjacent strands being provided
with electrically conducting wires that mutually abrade and
thereby promptly detect the expiration of the service life
of the rope or the eﬁd of the rope service life of the

35 rope.

From Patent Application EP 0 731 209 Al a sheathed rope

used as suspension means for elevators has become known.



The rope has inner strand | ayers and outer strand |ayers, a strand |ayer
consisting of several tw sted strands and the direction of tw st of the
inner strand layer being in the same direction as the direction of tw st of
the outer 5 strand |ayer. Each strand is constructed of tw sted and

i npregnated aram d synthetic fibers. For the purpose of nonitoring the rope
service life or state of wear of the synthelic fiber rope, in each case one
strand of a | ayer of strands is provided with electrically conductive

carbon 10 fi bers, geQHhﬁﬁ. éiegﬁfghd fad ér@l¥@gs?ﬁﬁgrcg§§aﬁgaia¥épg

carbon fi bers, elther as a resu excess str Oor an ex essive
nunber of rever%@dﬁéhdll%g&sr eorapl s oindrebks soonel ‘ﬂﬁaﬁt@ﬁest@addbeanﬁnghe
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of 15 snapped carbon fibers can be determned. So that t resi
| oad- bearing cairERs t94 BFCEH syt Her | @1 ¥ Peion opl t"&hﬁt befa8@redtesnly a

certain peycentagesof ltaﬁ?eﬁar@z%‘h ftbers MycdRdtrudheqebeval9stb8 LAEN
automatically driven to redetermned stop, and switched off. 20 It is

here that the iHURHRIGH %‘%t%ri‘iﬂﬂt LY Pt He ?%ﬁ%dyForTﬁ]éelﬁ%ﬁPF%nogs

characterized inord@dmdg sohyesopdesepyDbt em b sreathng arsyphhebecthéber
rope with increasetg} sens IIVIt%/ for rmnltorl %:1 t he [ope serV| I
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Advant ageous f et et Upent o 1he® onaTe t§‘?8fie8 ﬁl k%gérzgf
dependent paterﬁtxdmmls Mi)ﬂb‘h)didadilgwi)ﬁhtél:eedi‘opﬁcéblylC@nﬁutélvs aabashc
problem oy 30 lle SYTUARLLE, (L her Lopes: Fopee! ALLY, JuEh [Res, halare
carbon fibers tdan derlseh eCiledrande athangesl acresdlngof oekhesbomd 35
skfuation in trg%fé%%%ifgC%§a§XaQ§@8§éP$etﬁ%ﬁbQPtQPdr89QrQS bendings, snap
or break sooner than the load-bearing aramid fibers of the
strand. With the aid of a voltage source, the number of
15 snapped carbon fibers can be determined. So that the
residual load-bearing capacity of the synthetic fiber rope
can be assured, only a certain percentage of the carbon
fibers may fail. The elevator is then automatically driven
to a predetermined stop and switched off.
20
It is here that the invention sets out to provide a remedy.
The invention as characterized in Claim 1 solves the
problem of creating a synthetic fiber rope with increased

sensitivity for monitoring the rope service life.

Advantageous further developments of the invention are

stated in the dependent patent claims.

Monitoring of the rope service life is a basic problem of
30 all synthetic fiber ropes, especially such ropes that are

surrounded by a sheath.

According to the present state of the art, the carbon
fibers can be selected and arranged according to the load
35 situation in the rope. A disadvantage of this method can be
that the parameters that should be conditioned cannot be
optimally adapted to each other and the suspension means

must be replaced too early so as to be sufficiently far



that the paraneters that should be conditioned cannot be optinally adapted
to each other and the suspension neans nust be replaced too early so as to
be sufficiently far 3 away fromthe critical condition. In elevator
construction, synthetic fiber ropes that serve as suspensi on neans can be
used up to 60%to 80% of the residual breaking strength relative to the
normal breaking strength. The nore 5 accurat®zly this point can be reached,
the nore economcally the suspension nmeans can be used. Dependi ng on the

type, field of application, and safety requirements of the synthetic fiber
rope. appl i cati GHE He oM G i dif ortnt ST LHE nort (oFT i S rsP s bF 155 6771 he

i ndi cat or strangdstofettine Sywdhetdmed ithert ropevare snepeasiesh fodmectan be
responsi ve behavi o anqire Loduci 'git% ependi requirenment, are
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t he i nvention. delatsidendwn thmtneymtlheéiraa Kiroers riogesth seflvé ngoas suspensi on

means for el evalors A1 parENey. Elealdical Ly yonigored by DEARs: of1

yarns of carbon egra i'n"the r'ope strands. as ¥ he
advant age t hat thse s\andretian fidsrs rapedaresemni tored over 20 their entire
| ength including areas that are not visible as, for exanple, the areas in

the rope sockets. The synthetic fiber ropes detect the abrasive wear wthin

the rope and ey Hetrecthdnmiy detey IF oLt & Beoandengi vefehe
el evator user adJmxifaHB s A atpe tdyouadh: 1her 25 £ORLHOUDLS) LORNEEH | OPhd O

the el evator control which in case "of need can respond, qui cklél and
unconpr oni&i ngliE ISR risente D 5 Modd SRt Ebfihg of SiRpension
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of-the new typée'tt p p Y
depending on the requirement are advantageous
characteristics of the synthetic fiber rope according to

15 the invention. It is known that synthetic fiber ropes
serving as suspension means for elevators are permanently
electrically monitored by means of yarns of carbon fiber
that are integrated in the rope strands. This has the
advantage that the synthetic fiber ropes are monitored over

20 their entire length including areas that are not visible
as, for example, the areas in the rope sockets. The
synthetic fiber ropes detect the abrasive wear within the
rope and reliably detect damage acting from outside and
give the elevator user a maximum of safety through the

25 continuous connection to the elevator control which in case

of need can respond quickly and uncompromisingly.

The requirements for a modern monitoring of suspension
means have increased relative to the past. So that the

30 synthetic fiber rope can be taken to its limit of failure,
and thus the economic potential of the new type of
suspension means more fully exploited, or the user can set
a sensitivity for detection of the state of wear of the
rope that is needed for his requirements, the strands with

35 indicator fibers must be even better adjustable in their
response behavior, the indicator fibers of the strands

having a high probability of losing their electrical



suspensi on nmeans nore fully exploited, or the user can set a sensitivity
for detection of the state of wear of the rope that is needed for his
requirenents, the strands with 35 indicator fibers nust be even better
adjustable in their response behavior, the indicator fibers of the strands
having a high probability of losing their electrical 4 conductivity
dependi ng on a nunber of reverse flexures angd residual breaking force and
t hereby detecting a rope wear. An indicator fiber or an indicator yarn can
be of any 5 material that in any formis conductive, as for ex le fibers
wi th i ght - condRHE IPrdperdFRE SN GretTal @ CHHRRRI ‘f]&ecﬁ?ﬁ%ﬁ?effﬁg‘%e%a@%n
fibers, etc. thatsianglelecdaiioed | forconduttivercitpeddt Ot Sngv & hrohhe ecéar.
contact wearing sooner than the |oad-bearing fibers. 10 For permanent

nmoni toring, the conductive indicator fibers are contacted at the rope end
and connected tZo iinstiramatent sSfibdd @nean apedreak ot hgarmdeaatioe &6fbeng are

connected {0 a, signal; transnitter, andoat, dhe, olher; rope, end,the, jndi cat or
15 fibers ‘are ¢onnected 16 a sign receiver: e %ranénl%ter 51 Qg is
measur ed by nednsesfs thielsi gnait receiver imndotdeer thnsli ¢F onebélt beatedi cat or
fibers is eval .qn i he: S ] re r n i 31
200 A shons ar A e of aet i Cator TTREF noR  orag By menae-F- 20
el ectric signalenduahificettilte ffbeers opetivobsiets ofntapl uvadfiygosoenest ed

strands that arg gfranged,dauhiferentidayers, each strand consisting of
tw sted yarns, a yarn consisting of; for 25 exanple, 1000 synthetic fibers.

A raw yar¥P consists either of unidirectional synthetic fibers or, for
better processahi lddpmardddeatynhasritomine dacdeyife PIRbCELENE rimess oOf,
for exanple, 15 turns per neter. In general
- are contacted at the rope end and connected to instruments.
At one rope end, the indicator fibers are connected to a
signal transmitter and at the other rope end the indicator
15 fibers are connected to a signal receiver. The transmitter
signal is measured by means of the signai receiver and the
condition of the indicator fibers is evaluated on the basis
of the measured or absent signal. EP 0 731 209 Al shows an
example of an indicator fiber monitoring by means of

20 electric signals.

A synthetic fiber rope consists of a plurality of twisted
strands that are arranged in different layers, each strand
consisting of twisted yarns, a yarn consisting of, for

25 example, 1000 synthetic fibers. A raw yarn consists either
of unidirectional synthetic fibers or, for better
processability, already has from the factory a protective
twist of, for example, 15 turns per meter. In general,
"fiber"™ is used as a length-independent generic term for

30 all textile fiber materials. "Filament™ 1is the term used in
chemical fiber manufacturing for textile fibers of great,
or virtually endless, length. The direction of twist of the
varn in the strands is so foreseen that the individual
fiber is advantageously aligned in the direction of tension

35 of the rope or in the longitudinal axis of the rope. The
synthetic fiber rope can be constructed of chemical fibers
as, for example, aramid fibers or fibers of related type,

polyethylene fibers, polyester fibers, glass fibers, etc.



"fiber" is used as a | ength-independent generic termfor 30 all textile
fiber materials. "Filament" is the termused in chem cal fiber
manufacturing for textile fibers of great, or virtually endless, |ength.
The direction of twist of the vyarn in the strands is so foreseen that the
i ndi vidual fiber is advantageously aligned in the direction of tension 35
of the rope or in the longitudinal axis of the rope. The synthetic fiber
rope can be constructed of chem cal fibers s, for exanple, aramd fibers
or fibers of related type, polyethylene fibers, polyester fibers, glass
fibers, etc. 5 ThEheswwitdietd cf fhdrerrompecaoanaomiss stobfomeeoor tvaooortitteee
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| ayer of strands has i ndicator Tiber one i ndicator yarn
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abrasi on than tlHéqwtrix of the other strands. In the synthetic fiber rope
according to the invention, the matrix material or resin that surrounds the
strands of the 15 strands with indicator fibers or indicator yarns consists
of a softer pldGET Exadmhst el SHel tar dits P seaf ECn) 2l shandthedmat ri x

materials (for yexanpl e Shor eslharslngss seal & rDld of nd he; Heh gbhoatagw Pfn of her
strands, as a result of which these strands reJative to a strand.w t hout
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As an al tier nat iness s driee sof tasr 98 85 | €had hehe e i+ Xx &t et hal oensrbe
i npregnated with a spftener. For this purpose, known softeners can be used.
As-a result of St Yoor er abrasi on behavi or of the strands with indicator

{

In the synthetic fiber rope according to the invention, the
matrix material or resin that surrounds the strands of the
15 strands with indicator fibers or indicator yarns consists
of a softer plastic (for example Shore hardness scale A)
than the matrix materials (for example Shore hardness scale
D) of the neighboring or other strands, as a result of
which these strands relative to a strand without indicator
20 fibers or indicator yarn has a lower resistance to
abrasion. As an alternative to the softer plastic, the
matrix material can be impregnated with a softener. For
this purpose, known softeners can be used. As a result of
the poorer abrasion behavior of the strands with indicator
- 25 fibers, through the movement relative to the adjacent
strands that arises during bending, an early onset of wear
and thus an earlier failure of the indicator fibers in the
strands is provoked. The strand with indicator fibers or
indicator yarn acts as intended breakiﬁg point. The strand
30 with indicator fibers or indicator yarn is referred to
hereafter as "indicator strand". Depending on the type and
amount of the selected softener, the increase in wear can

be controlled.

35 Phthalate and adipate are typical softeners that make the
strands softer, their lateral rigidity lower, and their
resistance to abrasion lower. Through a selected weight

ratio of 1% to 30% on the matrix of the indicator strand,



25 fibers, through the novenent relative to the adjacent strands that
arises during bending, an early onset of wear and thus an earlier failure
of the indicator fibers in the strands is provoked. The strand with

i ndicator fibers or indicator yarn acts as intended breaking point. The
strand 30 with indicator fibers or indicator yarn is referred to hereafter
as "indicator strand". Depending on the typegand anount of the sel ected
softener, the increase in wear can be controlled. 35 Phthal ate and adi pate
are typlcal ofteners that nake the strands softer, their lateral rigidity
| ower, and thel? r%%?%%én%%ntBea%¥§§PBﬁdl oRefteThr 6a4RtAVEelfectos wei ght

ratio of 1%to 30PgiopotiegnetthXdef the bpehsabArbehhadr GorkBeimgt Whxncan
-be executed "softer” relative to t hbor i n trands, . the abra5|o
behavi o wor sent Mgt SR THNS1 HVBAE: R SABGRTCG! CSBREaNBE HBpEHd: AGToRct e
degree of softsessnedsFurthernore, the matrix material of the neighboring
strand or_other strands (strand w thout indicator fibers or indicator
yarn) that“is identical to the matrix material of the indicator strands can
be i npregnat ed Wtbhamadd t the A8ttrhatmaeduces vhethei ceighboeliayi vertadt he

amount's of "Te(1 o 1T Th Soeanss or CEreit hofhefRo A REERY 2BIIER O han
solid content oin@h@aharrvarekcthdthSthéentnbeﬂ ContéﬁtﬁatrEXFm@ﬁHenalthé
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materi al of the nei rin strand can be treate uring nanufacture in
such mannéf th@hathée@vggﬁ|éhﬁafri%t@@graaéétmﬁ@|FOtﬁéehaﬁdn@§§Oénétﬁﬁed

Examples of additive that can be added are waxes or small

ey

amounts of Teflon (1 to 3% wax or 5 to 15% Teflon powder
relative to the solid content of the matrix excluding the
fiber content).

15
Further, the matrix material of the indicator strand that
is identical to the matrix material of the neighboring
strand can be treated during manufacture in such manner
that the plastic matrix degrades until the hardness and the

20 wear resistance diminish. This is achieved by a temperature
treatment of the indicator strand at a temperature greater
than 230° and a treatment time of more than 20 s. As a
result of the temperature, the long molecule chains that
are required for the material properties separate to such

25 an extent that on cooling the molecules no longer
completely recombine. To support this process, water
molecules can be added to the strands matrix, which
prevents a complete recombination of the molecule chains.
As substitute, other molecules are conceivable that impair

30 or prevent the recombination. An initial degradation of the
matrix occurs that causes a sharply lower abrasion
resistance and thereby provokes a failure of the indicator
fibers or of the indicator yarn. The abrasion protection is
caused to deteriorate in targeted manner.

35
The indicator fibers or indicator yarn are/is located near
to the surface of the strand and participate(s) in the

spiral structure of the synthetic fibers or of the



20 wear resistance dimnish. This is achieved by a tenperature treatnent of
the indicator strand at a tenperature greater than 230 and a treatnent tine
of nore than 20 s. As a result of the tenperature, the |ong nol ecul e chai ns
that are required for the material properties separate to such 25 an extent
that on cooling the nol ecules no |onger conpletely reconbine. To support
this process, water nolecules can be added#to the strands matrix, which
prevents a conpl ete reconbi nati on of the nol ecul e chai ns. As substitute,

ot her nol ecul es ar oncei,yable that inmpair 30 o event the
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There is also the further possibility of positioning the
indicator strands in a multilayer synthetic fiber rope in
15 such manner that the load that is absorbed is higher than
that in the neighboring strands. For example, in a
synthetic fiber rope with three strand layers, the two
inner concentric strand layers absorb a higher proportion
of the load since, although the length of lay relative to
20 the outermost layer is constant, the angle of lay relative
to the midpoint of the synthetic fiber rope constantly
decreases. In a laid rope, the strands lie significantly
steeper, as a result of which the strands are shorter or
longer depending on the layer. In view of the geometrical
e 25 limitation, the innermost strands are the shortest and
therefore bear the greater load. It is therefore advisable
to arrange further indicator fibers or indicator yarns in
individual strands of the two inner strand layers. In the
case of a three-layer rope, the middle strand layer is to
30 be preferred since on account of the different wrapping
radii and therefore different bending speeds this layer is

subject to higher stress loads.

Furthermore, for the strand construction of the strand

35 without indicator fibers a synthetic fiber with very good
dynamic reverse bending capacity can be used. For the
indicator yarn of the indicator strand the indicator fibers

(for example carbon fibers) can be combined with synthetic



indicator strands in a nultilayer synthetic fiber rope in 15 such nmanner
that the load that is absorbed is higher than that in the neighboring
strands. For. exanple, in a synthetic fiber rope with three strand | ayers,
the two inner concentric strand |ayers absorb a higher proportion of the

| oad since, although the length of lay relative to 20 the outernost |ayer is
constant, the angle of lay relative to thegmdpoint of the synthetic fiber
rope constantly decreases. In a laid rope, the strands lie significantly
steeper, as a result of which the strands are shorter or |onger depending
on the layer. FaPgrew (Tt keagedfetcirdan 25 06nf)t atiose danitheraiostse

strands are thgeshghigeshpand t t her 6ids iRgar J Re a7 @At &hd Qthed tsyrithetic
therefore advisable "to arrange further indicator fibers or indicator yarns

b
in individual f$Pr&SAS fofthehd NS ERTe s tEnalvd Atayers 9t e St of " a

three-layer ropethihe minddlcetsir anddrayerriess supe3ld e Prefrerdied sigwoe on
account of the di.fferent appi d therefore different bendi ng

5 o 09 et ad! " :
speeds thi’s | af&rSits Tl Ec 0P HiegHéer S d3 N8I S VST hdb e % o t he
strand construchieobacfist e sto-grd yridd oy thautedangileat or fibers a synthetic
fiber with ver 0Qd ., dynam. c .reverse andin capacity. can ,be used. For the
i ndi cator yar ngsgoﬁﬁgei%(?%?&a&lﬁm ({ean& ehémiqgﬁlécﬁ %gjteosre fqoﬁle(]{r]%tlctrfsor exanpl e
carbon fi bers) icderberdymiumed iwirtimgs ymtteets cad Hd et pqIfyorp-exanpl e car bon
fi bers) whose g%% G Qe s8 1 Aendi C Ci IS ] i t at  of the
. t h Jd9 & mid P&d e bigs)
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wi t hout ilfdi catcepaiciilber 3.5 The sgp@rissr hantiet icadadidrs Brded sthfmrinhe
application ofl%%@gtqg suspensi on nmeans on the basis of co-polyners, for
exanpl e copol yterepht hal am de, the under these conditions inferiorly
functioning fibers can be of poly-p-
Furthermore, for the construction of the indicator yarn,
the indicator fibers (for example carbon fibers) can be
15 combined with synthetic fibers which, relative to the other
synthetic fibers of the indicator strand or relative to the
synthetic fibers of the strand without indicator yarn, have
a higher modulus of elasticity. For the synthetic fibers
that are combined with the indicator yarns in the indicator
20 strands Twaron fibers, for example, with a modulus of
elasticity of 100,000 to 120,000 N/mm2 can be used. The
other fibers of the non-indicator strands can consist of,

for example, Technora fibers with 76,000 N/mmZ.

25 The aforementioned measures to monitor the rope service
life can also be combined. For example, the resistance to
abrasion can be provided by changing the strands matrix
and, at the same time, the indicator yarn can consist of
indicator fibers and synthetic fibers that in relation to

30 stress are inferior to the other synthetic fibers.

35



phenyl ent er epht hal am de. (The dynam c reverse bending 10 capacity is the
reverse bendi ng capacity under changing |oads.) Furthernore, for the
construction of the indicator yarn, the indicator fibers (for exanple
carbon fibers) can be 15 conbined with synthetic fibers which, relative to
the other synthetic fibers of the indicator strand or relative to the
synthetic fibers of the strand w thout i ndi cator yarn, have a higher
nodul us of elasticity. For the synthetic fibers that are conbined with the
i ndicator yarns in the indicator 20 strands Twaron fibers, for exanple, with
a nodul us of elasticity of 100, 00CCEAIMB0O, 000 N m®2 can be used. The ot her
fibers of the non-indicator strands can consist of, for exanple, Technora
fibers with 76,000 NNnmmR. 25 The aforenenti oned neasures to nonitor the rope
service |life can also-.be conbined. For exanple, the resistance to abrasion
can be provided by changing the strands matrix and, at the sanme tine, the

i ndi cator yarn can consist of indi + fol ; ' L Eoin
relation to 30 @t ress are inferi %‘r%&)ﬁ%tﬁef|b%fh@r%ﬁ?%%?@%iﬁg{e?%%r@bgmn
CLAIMS 1. AgtsigathehicCstfariitiayeppe simnidncidim) dgistddayadtofadyngeged in  at

| east one strand |ayer, a strand including tw sted yarns of" synthetic fibers
and a nat rifhers mad &/malér ithe symBelic Bprs reeeBPIMSIIBRY: at feast one strand of

the at |east oney;SkhanGndahalihhB% sl sAbMdddPRUS: REvAY indiGASE FIRDS or at

i ndi cator yarn, -wiherein the matriX e str ard i ndica i bers

or Wi th saldagt ohgasticatee yadl ameRSInVIAETIBAR 8 UNRIrahg iR nge to  abrasion
than the matrix of the other strands of the synthetic tiber rope for

moni t or i ng 8dicaEV{ik@rS| Pf My Saftk adypRtierne INdigPT HePL.Nes. a TRWSE yatisfanee to
fiber rope AG&QiAinkie thatitlof thaWifier shahdeof FbIdyiiRlic e Rk mbnibriffh ¢
indicator- fibers or with sald at |east one

service life of the synthetic fiber rope.

2. The synthetic fiber rope according to Claim 1
wherein the matrix of the strand with said indicator fibers or with said at least one

indicator yarn is impregnated with softener.

3. The synthetic fiber rope according to Claim 1
wherein the matrix of the strand with said indicator fibers or with said at least one
indicator yarn has a lower Shore hardness than a Shore hardness of a matrix of an

" adjacent strand or another strand of the rope.

4. The synthetic fiber rope according to Claim 1
wherein the matrix of the strand with said indicator fibers or with said at least one
indicator yarn is degraded by at least one of heat treatment and an addition of

molecules of another material.

5. The synthetic fiber rope according to Claim 1 wherein a matrix of at

least one strands without said indicator fibers or without said at least one indicator yarn



indicator yarn is inpregnated with softener. 3. The synthetic fiber rope
according to Caim1l wherein the matrix of the strand with said indicator
fibers or with said at | east one indicator yarn has a | ower Shore hardness
than a Shore hardness of a matrix of ‘an adjacent strand or another strand
of the rope. 4. The synthetic fiber rope according to Cdaiml wherein the
matrix of the strand wth said indicatior fibers or with said at | east one

i ndi cator yarn is degraded by at |east one of heat treatnment and an addition
of nolecules of another material. 5. The synthetic fiber rope according to
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fibers or, witho said at |east one indicator yarn 10 is inpregnated with
an addit i‘U@'C?Wélt%?@dUc‘@& éa'sﬁﬂqqsgﬂ”? @dléﬁai?‘?fé"*f the strands with said
indicator fibers or with said at |east one indicator yarn. 6. The synthetic

fiber rope according to Caiml wherein said at |east one strand with said
i ndi cator fibdks or w thhaayothatic fieerstopersccorting & Olaiynat wheseiposdid bbleadt i n
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Claim?7 including nonitoring the indicator fibers by connecting the

i ndi cator fibers at one,end, of I to a signal . [lransmytter, .connecting
the indicator fibers at Aiﬂg‘%‘%ﬂé@{] tﬁgngﬁr@gﬁ r ees%g%é‘ l{f% Og%s‘f g'?\rﬁ?eﬁrc flbgéé‘?*()“er,
gener at i ngcoardin@fs Tlas Omckidimphl stepoot pdimasieaiamonttensdritd strandsaniiziag g f or
the transm ssion signal with the signal receiver, and on the basis of a
presence BAICAWEARBE. of the transmission signal at the signal receiver

eval uating a condition of the indicator fibers. 9. The nethod according to
Caim8 including nonitoring of the indicator fibers by generating optical
signals or elegtric signals as tTe meldmshbssirding tei Qlaih .7 heludhy elomitartimy
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transmitter, connecting the indicator fibers at an opposite end of the rope to a signal
receiver, generating a transmission signal from the signal transmiﬁer, monitoring for the
transmission signal with the signal receiver, and on the basis of a presence or absence
of the transmission signal at the signal receiver evaluating a cOndition of the indicator

fibers.

9. The method according to Claim 8 including monitoring of the
“indicator fibers by generating optical signals or electric signals as the transmission

signal.

10. : An elevator installation with a synthetic fiber rope according to

Claim 1 connected to an elevator car.



