; =>e3e0Ty- vvw, x( Txvx6yTTy" (1" Description: Synthetic Fiber Rope ~ 7 MAR
2003 5 The invention relates to a tracgjnn rope constructed of1$yMRﬂ@5ic
fibers, preferably of aromatic pol yam de, according to the preanble to
Caim1l. In materials handling technol ogy, especially on elevators, 10 in
crane construction, and in mning, noving ropes are an inportant elenent of

machi nery and subject to heavy use. An especially conpl ex aspjﬂﬂﬂ"ﬁ“ﬂWﬁMML
| oadi ng of _driven ar _over pulleys deflected ropes, for exanpl
used in el BSEEEAPEGRS ruction. 15 I'n conventional el evator instal kabbens

the car sling of a car, which is noved in an el evator hoistway, and a
countermeight are connected together by a steel rope. To raise and | ower
the car and¥Pk8etdGnfebRE PP t he rope 20 runs over a traction sheave
which is driven by a drive notor. The drive torque is transferred by
friction to the section of rope which at any nonent is lying in the angle
of wraP Afhehiigvgaition keledss ite subjrectden &amegisorsdrscdese offor ces. As

the | oaded (o ds I Qupeaed Dy 25,0353 UG QRRNG UoAGLIORGsheave, the

strands nov ative to each other to conpensate f erénces in
tensil e steesording $amsheepaesntd er digesodmmd .on druns as they are used in
el evators or cranes. 30 On the other hand, on elevator installations the

| engt hs of rope needed are | arge, and considerations of energy lead to the
demand f or Isnmlatest ades diamdd immgs $eschnidilgiyt, e esies ispidtvhen @ lfeivisdronsopes,

Lo (o Sk ARG B S 2, HBE 2000 ly HBDITR I N OhY
important element of machinery and subject to heavy use. An
especially complex aspect is the loading of driven or over
pulleys deflected ropes, for example as they are used in
elevator construction.

15
In conventional elevator installations the car sling of a
car, which is moved in an elevator hoistway, and a
counterweight are connected together by a steel rope. To
raise and lower the car and the counterweight, the rope

20 runs over a traction sheave which is driven by a drive
motor. The drive torque is transferred by friction to the
section of rope which at any moment is lying in the angle

, of wrap. At this point the rope is subjected to high

transverse forces. As the loaded rope is reversed by

25 passing over the traction sheave, the strands move relative
to each other to compensate for differences in tensile

stress. The same refers to ropes wound on drums as they are

used in elevators or cranes.

30 On the other hand, on elevator installations the lengths of
rope needed are large, and considerations of energy lead to
the demand for smallest possible masses. High-tensile

synthetic fiber ropes, for example of aromatic polyamides
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By conparison with conventional steel ropes of the same 5 cross sectional
area, ropes constructed of aranide fibegrs have a substantial | y W03
lifting capacity and only between one fTfth and one sixth of the specific
gravity. In contrast to steel, however, the atom c structure of aram de
fiber causes it to have a low ultimate el ongation and a | ow 10 shear
strength. From EP 0 672 781 Al an aram de fiber rope with parallel |ay has
becone known. Between the outernost and inner_|layers of strands there is an
i nt er sheat P wht @R PE2VERER B59RbAt At SHet Wb IHE & tTITS of T} i ler ent

| ayers andiibes epyqh edereestshe wear due to their rubbing against each
other. The aram de rope described so far has satisfactory val ues of service
life, resistance to abrasion, and fatigue strength under reversed bendi ng
stresses hgyeysfpaiM 6n tet R Ocohvandash sy nd fisdi Crdpderof opRe e 1S a
possibility that” the strands nove relative to the’'intersheath thereby

resul tiong FROGH SREvEPN2badley ofoRee SenSimactethial arajds nfikReikt ure can
lead to a gogcti omydfakPea D GaKI figet ORHF Ofnd NEAFARR PRy RShLP failure of
the rope. 25 The obj ec?i veaofft he&igenv_enti onm%s t% avos_?ofthe d]i}.gadvant ages
of the knowptwgemhenecfifberardpenansizxiohiobridve IpRCihi@raravitunsii ssi on
of force i i | ber 3 C j I hvent gl TS

obj ective (?osﬁ?ﬁ%{# W%dg%%/éphegén‘g&g rhotrlﬁ%eﬂw&ﬁ*gti%%{%rfa%tﬁ]iés%}%ls&st at ed
in Cai m1fifdenntageesisidevel bpnen slemdil birave memrgadfiatheandventawn
statedqy n I ated in the dependent cl ains. 3 ~7 vY-"'~ 2Q03
The a &%nt%%%%Plégu ??%%'fron1the invention relate to the fact that the

i ntersheath, by having sheath surfaces adapted to the contours of adjacent

| ayers of ,aC t a e of . t ..t nds. The 5
tight bondfﬁérﬁv\ng%noi %ﬁ%rﬁi%\dp%ﬁ%grgf%@lg@es %Jfkgés){rlg#d%\%rle{s}lul}{%ﬁlf% hi gher
torsi onal lagilasybed¥ream khewnopleigedmativel, outhermmsit anddinmgrer sheat h
accordi ng i pv i p ts_t i Sit | j ctive of
fhe type or Yot Suet agtT His AL Ee ' F ORI Mo Bty 3T

i nventliion tontges baeweem etlse i sesahes webndi fitesdntandsyexfs tdred | dyerebyof
strands adj] to It r] 0 [ncrease i the.supporting

and/ or |og%g%§§%?n§h%u? %geg%%ng%eeg%%at v&éhgtéﬁgaéﬁkaﬁﬁfqr1 e 1 oaded
state. ThiBhenatamhde esap¢ sdesicailbedrogenf zedchal statimfidcoromf bl dex que over
the entire_gigf rentpal area of the sheath to the interior of the rope.
The const r?gt?égﬂg cel%$’ tﬁ%s%%g%l?ﬁt’%gt? a%e’%asojfons’t raghddsé%etolq%%ger acts

mai nly as sitteagsihenseéef or eeensed Heed Ding st e sess; dfowenddzy,i duiath stthreands
but is.spread w.dely over, the_entire 20 circunferential..surface .of the
oheat RO DLELTBITES EYREITETy T e 1K Br ERERT IT-Loh RUSCOPE: L1 T oty

| ongi t udi nighe nBYeamds Smofe arlg haeive sto arlts imttdmmiedtie tdtemaisls novi ng

relative to the intersheath, from which ad t ages are derived.in relation
to the fl eg(?%lilﬁ:}?/go%n an uneven rTloacl‘llng Sy AN &9 A s IS change
, in structure can lead to a reduction in the breaking load

of the rope or even to failure of the rope.

25
The objective of the invention is to avoid the
disadvantages of the known synthetic fiber rope and to
improve the internal transmission of force in a synthetic
fiber rope.

30

According to the invention this objective is fulfilled by
“means of a rope with the characteristics stated in Claim 1.
Advantageous developments and improvements of the invention

stated in Claim 1 are stated in the dependent claims.



25 the rope and its behavi or under reversed bendi ng. Further advantageous
details are described bel ow by referenc% to an enbodi ment of thﬁ?wﬁ”l%K
intersheath according to the invention il lustrated in the draw ng. The
drawi ngs 30 show. Figure 1 A perspective drawing of an traction rope with
an intersheath according to the invention; 4 17 MAR 2003 Figure 2 A view
of a cross-section of the traction rope of Figure 1. Figure 1 shows a rope
1 such as is used as a neans Qf 5 suspensi on and hQisti%g in el evat or

i nstal | ati g8 2AYENGHES1 HeSUddnad JI8Y toe dTEPE 190 &fd 23 artGuird®nhi ch i n

a first di et aha® thay idtldréddadent bgahastingn@neatdf sarffakel | ayer of
strands 5 are laid helically, and on themten strands 9, 7 of a second
| ayer of sECRRIES t& dheicPNtRWS pdr adidcendy Llavensaicd WHrRN&AShal anced

rati o betvweendhe & nQelHedn Qfal WSt adte wStthanthe andahlia.repe lay. The
second | ayer of strands 8 conprises an alternating arran%enent of two types

of fiveSi dédrghiabond Pedeesn AnBreadid omiercdeyerseddi snramdsugh a rope
illustratedd IIYhe 22 1S fM a1 ner oStghands wheW th el disamet er
which lie %ﬁsﬁléalﬁs?;ini F e |t3\4\£§18?1atlhelfg?trd§t%yﬁa et e FERTS 8 hi oh
supports t Hefdeaghi Itdef jopa toturasd s n4 egjisihie atte ad igg o tthe strands 4 of

the Tirst |t alorsraRdn ) i o dilley RhgReSL P A Bespalelile L St

| ayer of strands t hat supports thém and thereby fill the gaps between two
adj acent stthendype ledviteg uegredtiarg diraridt.eThel dntieirsheaih tlesodoiibioy

par al | | qi d re Q. r i e 0 d with an

B Tost T3 il A oty op ERTCHES Rl A ST beTMSRIR the

i nt er sheat s trarafst orfd$ hed vanteage » fvsitaia ngise aslilssegqied yi tdeser biydddisel ow.
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the rope conerfyce of the sheath when the rope is in the loaded state.
This in turn results in a homogenized distribution of
15 torque over the entire circumferential area of the sheath
to the interior of the rope. The constrictive force of the
covering layer of strands no longer acts mainly as a
transverse force on the highest points of individual
strands but is spread widely over the entire

20 circumferential surface of the sheath. Due to its
elasticity, the intersheath can absorb differing
longitudinal movements of adjacent strands without the
strands moving relative to the intersheath, from which
advantages are derived in relation to the flexibility of

25 the rope and its behavior under reversed bending.

Further advantageous details are described below by
reference to an embodiment of the intersheath according to
the invention illustrated in the drawing. The drawings

30 show:

Figure 1 A perspective drawing of an traction rope with an

intersheath according to the invention;



30 seventeen strands 10 are laid in hawser manner in a second direction of
lay 11 opposite to the first direction gf lay 3 to forma cover! h/ARa§Br of
strands 12. In the illustrated enbodinerit, the ratio of the length of |ay
of . the strands lying on the outside 10 to the strands 4, 7 of 5 17 MAR
2003 the inner layers of strands 5, 8 is 1.6. Under |load, the lay of the
covering layer of strands 12 develops a torque in the opposite direction to
the second direction of lay 11. 5 Between the covering |ayer of strands 12
laid in th&lS¥EEnd &lﬁé@w'@ﬁ &f CrRFSTEegtdoPhe Isthgndsagt19nFoPReCEecond

| ayer of strands 8 ip§qaRel Atersheath 13. The intersheath 13 consists of an
el astically defornable mat eri al such as 10 pol yuret hane or pol yester

el astonmers and is nol ded or extruded onto the stranded rope core 9. During

this process oihe ireslvg %p&lo'p%d 1l Bhensheatlh 1360 4Rl %Sh'eﬁﬁgl ¥ gdef ormed,
|l ying tight dgainst contours of the circunferential sheath of the Iayers of

strandsS8 &NGPERsion [epichdodEL ifige 105 eilgmvaten| dastaddadtienai-nfhg rAES
grooves 18, 13 iJgpie z %geﬁa“ det aP¥othe sadiy ?Eie'it r%ﬁ%"dswﬁflcﬁt Lgn §5f§rs?:2 The

cont our ed |ntersheat t akes the formof a tube envel opin e second
| ayer of stdaedti®nand tisar éby‘.lx@ pndmé:m@lc@ﬁtra@td%ﬂ plfeas ﬁaﬁﬂs 9, 7 with

the strands strangQ&énw%y % A avant §M8aL ﬁdSEEa@ﬂ Sm?tek 10 being

caused by £ rubbing agalnst Wheni rel ative
nmovemnment o©¢um$dbewmeénoﬁh@nww@@mdtH@yﬁap@flsmmngd@v@rathelandcunon sheave

(not shown It rd Iy i h i At r ath 13
al so t?gns#ngﬁ%%é H%& % wh cﬁ %é eveFB%l é%eﬁ ?%§l8o§§FP§§ﬁ|§§§r of
strands 12 ditrec tiloa de@wismsodndbe baa@nﬁs ahd $beomdpkayel.of strands 8,
and thereby to the rope core 9, whose parallel |ay develops a torque in the
opposite direction to 30 the direction of lay 3. At the sane tine, the
frictionalThesSst@m@elaynrOoISsmeBw@enBth@m@tﬁ&n@sa@ alterﬁaamdgthe

intersheath_1 ¥7ﬁM%Rt§%%§SC§O 0, th P&%%%éa go reHatlve

movement o&&GFS ng e st t'fe 15 buf so that the

i nt er sheat keath. fthow&osmeseakpens&hmngghnmemepﬁs1byudetamedngnelastlcalIy.

The elaStl%l%% *y tg ows %& he%urt%er strands 7 with large diameter
which lie helically in the hollows of the first layer of
strands 5 which supports them, while five strands 4 with
the diameter of the strands 4 of the first layer of strands

20 5 lie on the highest points of the first layer of strands 5
that supports them and thereby fill the gaps between two
adjacent strands 7 having a greater diameter. In this way,
the doubly parallel laid rope core 9 receives a second
layer of strands 8 with an almost circular external

25 profile, which in combination with the intersheath 13
affords advantages which are subsequently described below.
When the rope 1 is loaded longitudinally, the parallel lay
of the rope core 9 creates a torque in the opposite
direction to the direction of lay 3. On the rope core 9,

30 seventeen strands 10 are laid in hawser manner in a second
direction of lay 11 opposite to the first direction of lay
3 to form a covering layer of strands 12. In the
illustrated embodiment, the ratio of the length of lay of

the strands lying on the outside 10 to the strands 4, 7 of



5 is greater than that of the strand inpregnation and that of the
supporting strand material and thereby prevents their becom ng, pr b rely
damaged. On the other hand, the overal P extension of the naterlzwﬁgg cted
far the intersheath 13 is in all cases greater than the maxi mum 10 novenent
that occurs of the strands 4, 7, 10 relative to each other. The thickness
20 of the intersheath 13 can be used to set in a controlled manner the

radi al di stance of the covering 15 | ayer of strands 12 fromthe center of
rotation dhe HaNeGpd ayedifd atherta®pdso onet A8l il2& -t H8deEr d9édattih® bet ween

the torque A JM&HORWIIG PNy o3t saREsidk2 13NdeRfe RarIdgle | ai d
rope core 9 which act in opposite directions to each other in the | oaded

rope 1. THe tHicloppesite 20 redtdenedof dhet 1se conte ddFegitH 013 ofudia e
increased  th increasing dianmeter of the strands 10 and/or the strands 4
and 7. Inall cases, the thickness 20 of the intersheath 13 nust be given
such aSdinension as to ensure that under |oad, when the interstices between

the stran : I lLy fd 1 herse 4i L.e g Ni at h
t hi ckness%%ef%ﬂﬁg&m%é%qgr% § S,fl f,t%%ﬁéitslgzgfla?ﬁg léldjrfgll(fegnt °3{§§rs of
strands 8 dimecilonTies glaastlilc@ndy tdef stmedidisntder Shedt Fhel3 seagsss a
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of the Shg%%%ﬁ%%g%a%sogf : O%t%hel?ly:%trestrh%%t?e%35et%e%%'?%?s§%ra§%d§%éan be
m ni m zed donsista o rat ielg sdricaidemdett oxmabtlieamdd eafi allarsgedissnet er 7 and
stran of. i a i l.,ayer; qf r 17 MAR
2003 gési eosjiwétﬁe%\?g}eo?? }F}o&@ggﬁeﬁ%&%‘%ﬁ%\%&gg t%%g (rlgpzntoal?c%gf(?%ng t he
i nven]ti OP éﬁl?.piﬂci caliice the ;&_J:rxiammied rrs>1p@:c lcatrieo¥s fD(mrrim?t ¢rh;1@| pII&::uHsisng_, for
exanpl e . eley rs, i.S W Cran . u CQNSL [ ctories
or shi ps, %513 Ign%hﬁtsé a@?ﬂTlc?rd gglcta?lq:ast% c?re%.h #ﬁeqr%o%gagg:&%@éﬂgr id\?eg'r? ré“%t‘#‘ler by a
traction sheiave tmirghly agyatiorsti rypntrowmso e fwtiheh cilreundee eint iedi [seath S
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15 interstices, and retaining the grooves 18, 19 impressed on

it by the adjacent layers of strands 8, 12.

The contoured intersheath 13 takes the form of a tube
enveloping the second layer of strands 8 and thereby

20 prevents contact of the strands 4, 7 with the strands 10.
In this way it prevents wear of the strands 4, 7, 10 being
caused by the strands 4, 7, 10 rubbing against each other
when relative movement occurs between them when the rope 1
runs over the traction sheave (not shown). By virtue of

25 friction and its shape, the intersheath 13 also transmits
the torque which is developed in the covering layer of
strands 12 when the rope 1 is under load to the second
layer of strands 8, and thereby to the rope core 9, whose
parallel lay develops a torque in the opposite direction to

30 the direction of
lay 3.

At the same time, the frictional resistance u > 0.15

between the strands 4, 7, 10 and the intersheath 13 is so



of at |east an inner and an outer concentric |ayer of 5 |oad-bearing
synthetic fiber strands (2,4,7,10) laid together, and between the inner

| ayer of strands (5,8) and the outer |ayer of strands (12) a 1mmMwa35haped
i nt-ersheath (13) which surrounds the inner |ayer of strands (5, 8), 10
characterized in that the intersheath (13) has sheath surfaces which are
adapted to the external contours of the adjacent layers of strands (8,12).
15 2. Rope according to Caim1, characterized in that the coefficient of

friction aShaSklertiate RIS 11y 701 AR latd Ven BAVeMendh O5CHEE1 BE tHE gy eat er

than 0.15. 23 3+ /R20RE aRPHNG ft@ rEnaiahnl 1 KharAaclwy itked ithet hat the
overall extension of the intersheath (13) is greater than the maxi num

novenent ofteE siieadhdd J £02 1008 tdeaGorpensadddly SOVeRents by Rope

accordi ng 1R fdralifAgl e I RGIAN Zathd R1hal dike dreahh Iwlacaeaate 1l uted.
5. Rope according to Caim1l, characterized in"that the flutes (20) are

hel i cal 5i n 130 teater thhandithadt iddn thie HE a9@ iLRPEEDRadH orhansutsiade odur f ace
of the sheatfy heiNG ARRRPFIE 4y tn{é%eqllraq(:tan(?ﬁ t‘?ufertelPﬁ/ Ii‘)efle'\?én(t%) e strhe

flutes (19) on the 1 nner surface of the sheat Rope according to
Claimil, checamiag Ruenatrunedty tdﬁ@atglﬂdckﬁ@séih@ @fthtelre hemeat FhEe20) at its

t hi nnest PRty 18 @ VAR ria lected for th
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intersheath 13 is in all cases greater than the maximum
10 movement that occurs of the strands 4, 7, 10 relative to

each other.

The thickness 20 of the intersheath 13 can be used to set
in a controlled manner the radial distance of the covering
15 1layer of strands 12 from the center of rotation of the rope
1 and thereby to neutralize the torque ratio between the
torque of the covering layer of strands 12 and of the
parallel laid rope core 9 which act in opposite directions
to each other in the loaded rope 1. The thickness 20
20 selected for the intersheath 13 must be increased with
increasing diameter of the strands 10 and/or the strands 4
and 7. In all cases, the thickness 20 of the intersheath 13
must be given such a dimension as to ensure that under
load, when the interstices between the strands 21, 22 are
25 completely filled, there is a remaining sheath thickness of
0.1 mm between strands 4, 7, and 10 of the adjacent layers
of strands 8 and 12. The plastically deformed intersheath
13 causes a homogenized transmission of torque over the
entire circumferential surface of the sheath. The volume of
30 the interstices between the strands can be minimized by an
alternating arrangement of strands of large diameter 7 and
strands of smaller diameter 4 in the second layer of

strands 8.
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1. Rope to be driven by a rope sheave or drum, consisting
of at least an inner and an outer concentric layer of
5 load-bearing synthetic fiber strands (2,4,7,10) laid
together, and between the inner layer of strands (5, 8)
and the outer layer of strands (12) a tubular shaped
intersheath (13) which surrounds the inner layer of
strands (5, 8),
10 characterized in that the intersheath (13) has sheath
surfaces which are adapted to the external contours of

the adjacent layers of strands (8,12).

15 2. Rope according to Claim 1,
characterized in that the coefficient of friction u
between the strands (4,7,10) and the intersheath (13)
is greater than 0.15.

20 3. Rope according to Claim 1,
characterized in that the overall extension of the
intersheath (13) is greater than the maximum movement
of the strands (4,7,10) relative to each other.

25 4, Rope according to Claim 1,

characterized in that the sheath surfaces are fluted.

5. Rope according to Claim 1,
characterized in that the flutes (20) are helical in
30 shape, the direction of the helix (11) on the outside
surface of the sheath being opposite to the direction
of the helix (3) of the flutes (189) on the inner
surface of the sheath.
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(20) at its thlnnest p01nt is 0.1 mm.



