; ghe3eKH\ 46T2: * Sheat hed Synthetic Fi beg@Rgpe Description 5 The
‘inventi,on rel at hed syntheticji Ber rope, preferabl f

aromati c pol ymmmmmﬁmﬁml ng to the pre | ¢ to Claiml, and a%pfé%%wfor
manuf acturing it ac%foﬁ’zt I'ng to the preamhle to daim8. 10 15 20 25 30 In
mat eri al s handl i ng technol ogy, especially on elevators, in crane
construction, and in open-pit mning, noving ropes are an inportant el enent

of machi nery and subject to heavy use. An especially conplex aspect is the
hee e

| oadi ng of°T&A of IRPR& they are used in el evator
construction and for suspended cable cars. In thesep he | engt hs
of rope needed are |arge, and considerations of enjuwmmm@mmﬂmﬂthe demand
for smal | EA5PoRE AR masses. High-tensile synthetic f1.bel.ropes, for
exanpl e of aromatic polyanm des or aram des with highly oriented nol ecul e
chains, fulfil these requirements better than steel ropes. Such a sheathed
synt hebi ¢ Hisenveipel st el khAwt e ache YWpEle tdentf idep 1pre72 781 Al
There, thga%ﬁ%{ﬁi &Pe@é&a&@%iﬂni%,eﬁfééb%déﬁ tSUgt drmhialk that a

| arge sur [ or me wever, when the rope

~adhesion to the 'strands is | ) .
bends on thfe GHpler sheaddRe ot RHATLSE tTRE SHaTHHEC PETITSE i tc GrRFESHINGY O
novenent s Wy oL cerdpdfmcadrcunst ances, can cause rel ative novenent
of the strands of different |ayers of strands. These novenents are G eatest
in the outernost |ayer of strands and particularly when the drive torque is

transigrreg, Waﬁéfﬁi@%ér?diﬂ?% SELANL My WPHd iy ot e andl g Of wrap

of the rope sheave, can cause the sheath"to [ift off "and form pil e-ups.
Such a chariye¥ane HePRE F ke W en of 2Rhel t AREN P Ui dESH Dl N PBEGHLIFEPE) 7 J

th 1 2003 2Zd tark ainS@kissn £ Ne1 &RPet tOr NG B ShPTdnS edubf&etl idg nelhn, sane
applies to ropes wound on_druns as they are used in mrnlng. The problem

under | yi ng*3%he Ah\RIRTOFR 1 LY t FRIP B% ABRRT nif a1 shrad g o mirsta fi ber

rope with 1%&:!@5‘,9 BEF Vd £l 4 €as a8 IRl dr @SudedrBihath &Rt gF QA ¥ UG @
rope. _Accor |2)? to the invention this objective is fulfilled by neans of a
synt hePi ¢ FibekoF opesSRERFe e hetRhareiier i 5t i B sd Sehareh @aimrgthr

sol ution for rEwelRedadd br& SyRGdetdka fedredi doReichdiyeed®drdha cad
characteristics of Caim8. The advantages resulting fromthe I'nvention

consi st of A TRt HONR hgsBRL 1 ¢t PRI BBt Sttt engfele of 15

strands. |dyradskdti ®nfivet heod O Mefoaddhieshyee RON Nind 101 @Spd BF L€l e £ I act
surface as possible of the outerm)sti_hécgyer of strands, accorgilrlggcﬁo t he

i nventi on 3YARERRSALHR BLEh bRt 1R HEATRMT FHEE nEArs Svhi Tht ese

st ruchor al tguenehnEees | e t ber otih &k Ndisde ] ay®se®f strands. Especially when 20
the join is 1n one piece, the bonding forces between the sheath and the
anchoring neans correspond to the strength of the material of the anchoring
means, andsutle & heiebyheanyyhthesigreaber tded 10hviedd o akn awth e oe

forces. If_the_anchoring n ted to the outernost, | ayer_.af 25
st rands bytrb%s???tjec?ril ,Srs%%aéag‘?gn%%?r}ﬁe T h T L RERTIRT S p%/}ées?tg'le
wi t h acconpanyppiiednageet ortheoar ami slech | benastenandsat As Bafakt her
advantage of _jntegrati t he apnchoring neans 30 jnto the.rope structure of
the ofeer Tarercarol raRee TR Bonothatt B the (HETes Py AOPF eSS BAIRI ng to
t he sheat hthé orogxanphes bondihg nopd stdbese ver @mslidge tlopespasisés over the

traction sheave the anchorjng neans follo thrg nmovenent and/ or deformation
of the out®f %’meé?f&Pe%?at??%nfa%YeW%% \\é\{bjp? ’prﬁlrﬁ  sefet?tdn of a

materi al wihceustabhtesgel ashi cause relative movement of the strands of
different layers of strands. These movements are greatest in
30 the outermost layer of strands and particularly when the
drive torque is transferred by friction to the section of
rope lying in the angle of wrap of the rope sheave, can
cause the sheath to 1lift off and form pile-ups. Such a

change in the structure of the rope is undesirable bhecause



0 7 JU 2003 3 deformability, the forces acting in the layer of aram de .
fibers and, as a result of the bending load, in the sheath can be nutually
bal anced out, thereby preventing relative novenent between the sheal R Jdbdi03
the layer of strands. 5 In a further devel opnent of the invention, the
anchoring neans and the sheath are made of wel dable or vul cani zabl e
materials. This choice of materials nakes it possible to join the anchoring
means, and tEe sheath with no addltlonal 10 bondi ng agent. At the sane tine,

the joint +5 PEPnEABAE, tAESPPRS s Hubarfal HRPEyi PLTHehtI e ('8 RiNSf t he
j oined par éﬁplh@g’ﬁﬁbVﬁéﬁeéndohﬁdtBﬁréf@w UL NS eftte tPs & swgmpirﬁj:e
construction of the anchoring neans and the sheath. The joint is

particul arly honogeneous if the anchoring neans 15 and the sheath are nade
of identi C@herrg&@mah uﬁasrwmgr%@aiﬁ\rzéﬁhmrmﬂ@ SN Q&SdinId g make
it simpler to %0|n the parts"to be joined wth uniformnolecul ar bondlng

I n add|5c| ofheathRd FYRELRbAEI fHAGENY AR sWhthi 2vEen®yse el o Jiiantdon,

manuf aCturwéﬂlsﬁgaéhﬁQtﬁwt BEE r&&@@%n%ogﬁéha&cloéﬂé ng to the invention can
be done sinply, th mnimal nodi ation to conventional rope |aying
machi nes. Over a rope core manufactured in known manner, |oad-bearing fiber
strands w 4h.ap i n d st rands.
The fi ber st?gnggﬂgrggtﬁgﬁ ? g%ﬁ%# %$D%hg§?88$f§gg§% %?%gt'%&%giore t he
sheat h of @yanﬁepifcarrawethatlcsfalp@r|Je@peamdtlnh@nélcﬁearesqtearmtlt%n forma
mol ecylar QQQGeW i Ehg;feansyof %EQ@E'P& WA De SORYENN § 0D O}Gﬁ%l@yl ng
machines it Is adequate to retro re-treatment stati apart from
whi ch therﬁlbgronbpeaapug@nentantket@h@eadbm91sti¢stm@ %h@hmr&ng means and
the sheath are welded to each other, essentially a heating device must be
provi ded to heat 35 the anchoring neans so that when the sheath is
extruded, The 24d73eht2068 #epethingnfrémsibe bmvemmﬁeﬂmﬁmmshmﬁ<Iﬁeaanchoring
means t ake r rred t he sheath
i's vulcanlge gﬁ? Boﬂhgngte?n%E% ?gégiﬁo 5 ﬁ%n S€E%ﬁ8$%ls enb %dlnent a
subst dt e BEraprBI ednt addhmanchortlmg freamsr byduseivé kosdinabie as

-1 t t at t
P epar oo {RAEPFor GOPLEGoRuBERED) o SOLLOORE {heths MEraldta ™o 11 4
preferred @ﬁbébrﬁnds,oﬁcchédlnveh®|bhethevamth@mlﬁ@en%@m@thak% the form of
one or rmrg apcheg! Q,glgﬁt 5?}898#@%%599%@&%}@ é@?&ﬁgﬁéii}ﬁear am de

fiber stran s are into uternost lTayer of str tw st ed
rope strucﬂnﬁéorééuﬂnlh@ef@©h¢IMQ5he1$ﬁ©I @ﬁn%tt?@ﬂ%ﬁ Egreciabhdsvhien ar ound

each otfer glr g@x egoghdSﬁe 1@cé'”9ﬁ§ St aH%Péé%héEt&é% n %fnd he

anchoring strands on the outernost Iayer 0 anchoring of the
sheat h cansheashj astetihei ancher ingbeeans epchespeid ste aile $Biendth 19k
outer |aye I o] V, C V. h 20
embodi mont 1F TRECER ROt gD Paehas pay e sty ) Pdcal e Gy AN

| oad- beari hngSagtaétErcbéha@t convent Thea ti ades eventer ofs eath Gk hori ng

strand i s SqueezedobRLUREN.LHOBLALLHE ! LhCnstSandanol: | pLogr i areter,
ayer o

and t hereby anc d in the strands. Pre-manuf act ured anchoring 25
strand? caﬁtbénﬁﬁobﬁsﬁééltég@tﬁét wieparablen apf dehd | pPeeatsh rbandsh 4y t he

same rope- bﬁiynﬂo%%h@emﬁ-}rBESBHBéﬁylﬁEed&Q&EQrté‘gtl‘i‘@aé‘éaxﬁf@et@i‘k?ef he

form of anchofing fibers which are twi sted together wth aram de
strands.

As a further advantage of integrating the anchoring means

30 into the rope structure of the outer layer of strands in
combination with the single piece bonding to the sheath, for
exanple bonding with adhesive, as the rope passes over the
traction sheave the anchoring means follow the movement
and/or deformation of the outermost layer of strands. By

35 appropriate selection of a material with suitable elastic



30 fibers and fixed to themto forml oad-bearing strands for the outernost

| ayer of strands. The anchoring fibers are arranged in the outernost IqMﬁrumj
of fibers of the strands, and are al so bonded as a single piece to t”g
sheath, which is subsequently extruded en to them Having a | arge nunber 35
of such anchoring strands creates a large total bonding area 07 J U

Q03 5 between the sheath and its anchoring which strengthens the . bond
and al so I engthens the service life of the rope. Futhernore, the thin
anchoring 46fanBabéhhthe hoatEAreesnefting tenpes atarer i¢f 25HbEde space of
time and WeiBepsrghali ¥l y LW EXPERULLLrSe0hi SHST SN, 86 & HESMdatg] which
t hi s "enbodi nent i s advantageous for continuous extrusion of the sheath onto
the rope. T2 BynhhEvptlyibetanepe aetortiegehy Rrevemviarn i oilatifords 10
advant agesn) fefbAYabOryEOS! Bhialhonen Log EX8MDlfor Wiergddngonnect s the
car frame of a car guided in an elevator holstway to a counterwei ght. For

t he purdpose of raising and |lowering the car and counterwei ght, the rope
passes Oveindal FAELHOD SUCEYSONORETLESCAL! YEloys dn ITINE JRUNsflp Lhe 15
synthetic Tiber rope accordi to the rnvention passes over the ttaction
sheave, nomeaghat ané hheeskrattbcane smaee webnwe hdal bpeos heal drranzih e
synthetic f] . e. t . det ai | Ny, i 0 e descr.i bed bel ow
by 201 ef A engsit 85 neht b BECLEEEF afoCerkit RS o iSRS o
illustrategloin the dnahpning Theaxs azndgshs hsiveath gurteh InA\ péd Spewidave vi ew

of a fiyst, exenpl ar ogiL men he. drive 25 rope wth anchoring strands
accor ioilg l{ngn?gggi %ggﬁﬂjoﬂ!ﬁ ”ﬁ?%ué’%mé ﬁl’g?bs@?%e%ﬂ t_haJIS \ﬁ%la Bt¢'H'second
exenpl ary éibpllagennabérihé dehaeionped@Otivah wnmviehapi o) Tie thwirstd ands
accordi ng e.q on; FLgu - gl view of. a third
exenpl ary é%‘ﬁ%gl ﬁfé%%{g%;b%%é |%€e%§i %\@%ﬁf%ﬁ%héﬁ% %%\tg ?baerssl.r%lgleo 7J UL
2003 6 Fi goniecég shoatractiostobxenpl anghenbogiments dnd Sheatthegtirope 1

accordi ng the.lpvenpt] . Th i ructed o core d 2,
about wnchEenogi oy EP BEPLICHERE BY hopb B SO ot s P 0 AT
first lzayeandf ther ahdsth are hadd d£lideahtycahnukverieivhi The teni Strmands 4,

6 of a second layer of strands. ./ are laid.in rallel _lay,in a ba ced
ati o bet viBheE RELdPReETE b sy then stoati e TS AT B 8, B R ber s
and strandsheApdftdi toéebenfomederwith hmi fiosth rembscull marbdredsey ected to
correspond to the specific requirenents and is not determ ned by the nunber
in this exenplary enbodi nent. Loadbearing strands 2, 4, 6, 9 which are used
for the rope addieiomi stether flacdidnam addinviadpeas actaneded fhpetrlse and

tsglea‘{ %g)n15\i,\ﬁ7%ﬂt§8n% ”B%ﬁgf'ﬁ&chQiﬁ b§ﬁ$§§ﬁedf§§n€%@@é es POLY U stdane
) protects e arantde fibers.

according to the invention can be done simply, and with
minimal modification to conventional rope laying machines.
Over a rope core manufactured in known manner, load-bearing
fiber strands with anchoring means are laid in the outermost

25 layer of strands. The fiber strands are then thermally or
chemically pre-treated before the sheath of synthetic
material is applied, and the fiber strands then form a
meolecular bond with the means of anchoring. With
conventional rope laying machines it is adequate to retrofit

30 a pre-treatment station, apart from which there is only

adjustment work to be done.

If the anchoring means and the sheath are welded to each
other, essentially a heating device must be provided to heat

35 the anchoring means so that when the sheath is extruded,



The rope core 8 is surrounded by an intersheath 12 of pol yurethane 3{ 2003
pol yester, onto which a covering layer of 20 strands 11 is laid. Th 740
intersheath 12 is extruded onto the rope core 8 inmediately before the
covering layer of strands 11 is laid. Ity prevents contact between the
covering layer of strands 11 and the second | ayer of strands 7, and thereby
wear of the strands 4, 6 and 9 bei ng caused by their rubbing 25 agai nst
each other when the rope 1 runs_over the traction sheave and rel ative
noverrent t RBAMBBEDFsIBELABenlt RBesphaall andethe, anproT hrersdriat H-alesl so
serves to prgpgfer internal nmonents between the rope core 8 and the
covering layer of strands 11. 30 The covering layer of strands 11 is laid
in a secondnhdir etrtbaroprefgriodwalthrnstoppositectd the sheasthdigecti on of
lay 3. We - i d LLudi I er4 er of
strands 1108?€§§E??§e&?g8akﬁgrgggggggggi?%Qgg ?% %??%%?%bni@gu%ﬁ%t of the
paral | é | antdodopentores8bstrate JagaZpbdBed Ato oplee séweclidr idg ciegod yay et hane
surrounds Ver | r _ 1 . ens t he; j red

coct 1 ci onf o Ofr ForroeBhe: Rotr PeRPaan S e bt S S R FLIRTHE S

pol yur et haneriredse kthsist ant! o &biaswen phepanes damegefoccwbecslathe rope
1 passes o 2 tract] S v a for exanple, welding,
vuIcanizat¥§%?E2?n3é§80kggahg§?v§¥tgﬁgg§o%§e§%%ath 14 is bonded in one

pi ece to anchoring strands 13 of pol yurethane. Here, by way of 10 exanple,
ni ne gk)th se poléﬁgetgﬁnegétrand% 13fah ernating.mﬁtp?ninecargfide fiber
strands’ 9, and &3 F§| ge ?&égﬁ FMB a ﬁ%céﬁYe%.é%ﬂg %y%? %ﬁ st¥ands 11.
15 I n Fi gumeahst hekar ahedéotimbef sheandsmOrandnther by ystedidsnevisialands 13
are shown equal thick, but the positive.fit_of the polyurethane strands
1300 the COVBFPES PaSls 18FsbRRRASS 1 FER h e Mhst oS LEER IR LRRT T9:T he

pol yur et hanetst tardsutdranstt hegaer ofhatrahésarahe dewisbed séwands 9. The
20 circunferences_of _the.thinner polyurethane,strands 13 arg squeeze

et ween t he " SUr L8R TaPahragSr Fhel LhFanaeroehs T Eied pRnErE e e eby
pressdd i naaonadi akctdi pébtronlertdyt heovities shead hs IiBpl @5mdimeer ope sheat h
14 is extrudgg ggtofghe %o¥§ring ageﬁ oftstrgndsnlé in_a ggﬁg-%higggp
process. DHPIH6 t'fie e%tPusi 1 8 6E853 e f FoaLT B 9%t%%¥ C eri is
pressed i nbd attanks.i fher shcbesing thetkar $heetbfcéhebeor@iumnged ayisr of
strands, sq.that | arge_surface of . adhesion.i.s.forned. 30 Befor t rudi ng
the rope SRBSt RUEF=", RE. BBFYRFSLRaRbe Shrante 431 by 6o RedVEEr b RET ¢ g

t enper at ur pastichabrdyr gngdepbrsiusion the iLspeckhewtdi ddthanthise

pol yur.gt han t.r.an 1 e wel ded.together. The pernane i Rgl e-pi ece
boni 11 ¢ neTeRy BRLR s prevFReLetiRe Shackiaatn et wbR s el PRTERt 5e
connect i onthant ibehilghdtbrsariegr epemnidei &ibbe shpanded The@ 7 J U L 2003 8
positive filt lyur.e e t coverin e he rope
sheat h cancg g%m%g%gggFuggd%?%ﬂtﬁgEﬁggggg.g?%ggg ?%ré %?%%g%eé%gg%ﬁggn t hen
appl i es i démbi ealahy deo fiiberf stsanbayef d&rgheatihamppel edandi ghereldy shows a
cross- sect Langl, yeuro 3 3gcand exepplagy eabodioent.al, 2. sheathed; rope 20

according to € T nvention. gar o' functi on and construction, the
rope cire 2iramdst ben beepsbheasked2tabgethetOwishf thel gréowhdeditibert

correspond relativ arts of e.fit X ry enbodi nent descri bed
above. A cé&gﬁﬁﬁﬁ gy§P82§a§F §8§§n 8g%aér§ﬁ§ggh$rber strands 24 is laid
onto the intersheath 22. Each individual aram de fiber strand 24 is given a

separat e, anl ess jack 25 | yuret hane, The, 15 _ar apj f Lber rope 20
descri bed ?@rﬁ = rfﬂr%gﬁnggggﬁggggrgﬁénghgthpg%? ?ﬁ% ?%%% Sheat h 26, as
al so t he | ackdiordmgs fribeusdwhd chherar anideedt tagdsh@4, wibhsastsidé
t her %astl al |y farnmabl ol yur et hane and.this. material, is welded in one
piecgq? tﬁé%@g&é@pﬁggﬁéﬁgr%8f¥§ﬁpaﬁas%§§m l1oad=bearing stran&g 909

the outermost layer of strands. The anchoring fibers are

arranged in the outermost layer of fibers of the strands,

and are also bonded as a single piece to the sheath, which

is subsequently extruded on to them. Having a large number

35 of such anchoring strands creates a large total bonding area



20 along the correspondi ng external surface of the jacket 25. Via t@?S% 7
per manent nol ecul ar bonds the rope sheath 26 is bonded with positiv ﬂ'% p%
the aram de fiber rope 20. In this exenplary enbodi nent too, anchoring
means in-the formof the jacket 25 are fgrst anchored in the rope structure
25 with positive fit, and inmmediately prior to extrusion of the rope sheath
26 are permanently bonded to the rope sheath 26 by heating, bonding with

adhesi ve, ht | rro cani zi n aranlde fiber
rope 30 is£§% b §% %ltheﬁéﬁpﬂéﬁyagﬁggaﬁﬁﬁnw htﬁér?ﬁge ERINThe rope
core struckéng 3hd Bhed Nieeheatsh t32 §EEﬁQé€d&Bgelbf 8nd tbgenunber of

strands 33 of the covering layer of strands 34 are again identical to those

in the twofEtBREMREG  efbSdithent §nghogasgr FhEangpovan %ﬁrbﬁétgﬁeﬁ@h 37
surrounds ke +GR¥ekioh eraQu}eJQh 20QBo2+t! 8ygke0brSLEABAand4wiSnWhich it s
joined with positive fit. The pol yurethane fibers 35 are arranged in the
out er nost P&}éﬁl@ﬁlw'B@WSexpﬁﬁﬁlt§r?oo§a9HGEEYthéseﬁtéﬁﬁhlts%éawhl%Qrface
of the stranpds %ﬁﬁo@ﬁ eB%CHst%@bahQ% %Bﬁ%“@ér3§oﬁ£§ éo%@UQgtPﬁé Gal by
around the 1 nter eat ensures th e pol yuret ane fibers 5 at | east
in part I|éhggéhﬁ§¢htﬁ@t9u¢ﬁ80é0@djacent to the rope sheath 37. Shortly
before extruding the rope sheath 37, the pol yurethane fibers 35 are heated
and fuse with the rope sheath 37 whi ch is pressed on 10 tightly. As a
component et synshednds I3Berhaopel parerdane tobéhe 35vaneloon $

ghet Bynshednds £3®erh I A tbbehe 3 e Q@ détonis h
posi tive fi stra ty ov n s 34.
COnse&ﬁgntFhvggﬁégggpghs%gaﬁﬁ%§% Wﬁ%t%ﬂ?a% 8n§ed?§% gﬁé |ece h%f%ﬁfg
pol yur et hasenhiebéss t38 iceralfsemperdfanenekygtbdadchored alehapositive fit to
t he araae {i, 5 r sc e X t he
nvent | on CoRCEE 0y SeoRat LTy ot ot (hCobaEPOEhof T S L FER) o0
specific dégweednfgaehemcng @fndt keusheawrigRO, Athwerbpaspbemg ovey as a
means of S%%g%@%b%“sh@a%'e%%EQB ﬁﬁshéhbéﬁ'B Sa &P?vé°@8t8gﬂ. ﬁﬁ&d in a
wi de range 0 ment hand mater | Is exanpl es bein ol sting
gear i¥P m ﬁ@@thlemlk:dufn@eafr a0ps, alcrrd@dnngr anetheshhpestzencpaaees @eeral
cabl evays, fad skl rhich! Snedgenebl, 3818 58N800bnlhACLEOR OTERGBLAL ORS. The
drive can be appli y friction on ract|on sheaves or Koepe sheaves,
by the ropeObelﬁ@ewﬁbnandnth@tawnmgetepefdbansropﬁhaul|ng rope is to be
understood as a noving, driven rope, which is 30 sonetines also referred to
as a traction or suspension rope. 07 J UL 2003 510 15 20 25 30 - io
Li st of ReFuréhes Newbéds DRopb2CinwestianddFerdesdribedi balo® bay9oThin
strandffi r st eyt 0k Sthands6Thi gk StLhapd7SeE0A gﬁ of gL rands8Rope
core9Aran1§ %§%efes%9a% %lgéec%n% gﬁFe%t?on o? ?gyl Sean% | ayer of
st rands12| ArgeshdanhidpaisEresedana sheaddauRoge SheathaoRope23Repe
core22l nt ersheat h23Coveri ng | ayer of strands24Aranm de fi ber
strand25Jacket 26Rope sheat h30Rope31Rope core32l nt er sheat h33St rand34Coveri ng
| ayer of sFRauHdS33Pol yur et haneX f Pees3sAr e deléw ek 3y Robessheath 07 J U

L 2003 exemplary embodiment of the drive

25 rope with anchoring strands according

to the invention;

Figure 2 A cross~sectional view of a second
exemplary embodiment of the drive rope
30 with enveloping of the strands

according to the invention;

Figure 3 A cross-sectional view of a third
exemplary embodiment of the invention

35 with anchoring fibers.



_ g _Cains 5 1. Synthetic fiber rope conprising an outernost |ayer (11)
of | oad-bearing synthetic fiber strands (9) which are |aid together §J oL 2003
rope core (8) fornmed of | oadbearing synthetic fiber strands (2, 9, 9) laid
together-in layers, and a sheath (14) jogned to the outernost 10 |ayer of
strands (11) characterized in that in the outernost |ayer of strands (11,

23, 34) anchoring neans (13, 25, 35) are laid which can be permanently
fastened to the sheath (14, 26, 37). 15 2. Synthetic fiber rope according
to aim1, characterized in that the anchoring neans (13, 25, 35) and the

sheat h (14,Fi§ﬁxre’37]) &f&rwefiqfsﬁ%@ﬂpﬁla%ﬁn%&% nkewebded atHel

2
vul cani zed. 3. Synthetic fiber rope accor g to daim1l or 2 characterized
in that thé&aafchoragrpiEis takda Haviegythast. &thd &oPe dnés250aREHBELAG
strand (13),4 aj .4t ey Y& 8f St rands se1d) W-tholLoad- hgaring
aram de fi boer _s%rda%dsg%gw 4, yorg‘{ttﬁeﬁlc i%era ?gpggtaccg\ré%‘ittng to C?ai?m 1 or
2 30 charact driiveeddenttical tHerandshdr iofg ardarrstt dkeyerhe ff stirpofisab keast

one anchoring {i ric(ﬁ%’)ia\g%ﬁev%igc he Q4 erdypst | ayer of strands (34) is

| ai d together wi th aram to forml oad-bearing strands (33),
t he anchor it dndserd 3% (85)a danndosindomed strands duegendetd aper of

fibers 0.7 2 - t - hear| r S 4 . ocess
for manufa taurr]allrLligé_la l(s)%gajtrﬁg%q;raolp%%éﬁp \%c%%ﬁo Iboegg'e%télar%?%%g dég%tkﬁétg PCB? i ber
strands (9,twigt 38)d Hahe mij Bedrichordihg apearfs the3,fiPers38ndi staandst eAnost

| ayer st a#dé , 9 re |ai oget he Kt h e.layer

adj aceg{) to&Jt esn%%rféan@peeéc%ﬁgla@é% as‘zt%atnﬁ% 4\/\/ndlracWlbg"arS treggscrtf% ﬁer%o subsequent
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that the ancA'cLosrtlzendg o:rs'rgealna}sl 1&0%5(51‘,% :Eggi&;{ag %aattmgéjgt gll?g £i %g%gﬁegﬁﬁér ature
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anchoring (13, ﬁ&, 3 7. SS oy di Cl aim6,

characteri ;!gogﬂl&nl at }% eroatnec%% ﬁ%ge r‘?le%(ri;ﬂs(%L 1{19)?%%'35) are chemcally
pretreated before the sheath (14, 26, 37) is vul canized onto the outernost

layer of stoands (11,235 3) - cuMbuflsdUy A% St ARAS: A2 4F
polyurethane or polyester, onto which a covering layer of

20 strands 11 is laid. The intersheath 12 is extruded onto the
rope core 8 immediately before the covering layer of strands
11 is laid. It prevents contact between the covering layer
of strands 11 and the second layer of strands 7, and thereby
wear of the strands 4, 6 and 9 being caused by their rubbing

25 against each other when the rope 1 runs over the traction
sheave and relative movement then occurs between the strands
4, 6, 9. The intersheath 12 also serves to transfer internal
moments between the rope core 8 and the covering layer of
strands 11.

30
The covering layer of strands 11 is laid in a second
direction of lay 10 which is opposite to the first direction
of lay 3. When the rope 1 is loaded longitudinally, the
covering layer of strands 11 gives rise to a torque opposite

35 in direction to that of the parallel laid rope core 8.
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20 circumferences of the thinner polyurethane strands 13 are
squeezed between the adjacent aramide fiber strands 9 of
larger diameter and thereby pressed in a radial direction
onto the intersheath 12.

25 The rope sheath 14 is extruded onto the covering layer of
strands 11 in a pass-through process. During the extrusiocn
process the flowable synthetic material is pressed into all
the interstices in the surface of the covering layer of
strands, so that a large surface of adhesion is formed.

30 Before extruding the rope sheath 14, the polyurethane
strands 13 are heated to melting temperature so that during
extrusion the rope sheath 14 and the polyurethane strands 13
are welded together. The permanent single-piece bonding
thereby created provides the rope sheath 14 with a permanent

35 connection to the high-tensile rope 1 via the improved
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construction, the rope core 21 and the intersheath 22 which

10 is firmly bonded to it correspond to relative parts of the
first exemplary embodiment described above. A covering layer
23 of seventeen aramide fiber strands 24 is laid onto the
intersheath 22. Each individual aramide fiber strand 24 is
given a separate, seamless jacket 25 of polyurethane. The

15 aramide fiber rope 20 described so far is surrounded by a
rope sheath 26. The rope sheath 26, as also the jacket 25
surrounding the aramide strands 24, consists of
thermoplastically formable polyurethane and this material is
welded in one piece to the covering layer of strands 23

20 along the corresponding external surface of the jacket 25.
Via these permanent molecular bonds the rope sheath 26 is
bonded with positive fit to the aramide fiber rope 20. In
this exemplary embodiment too, anchoring means in the form
of the Jjacket 25 are first anchored in the rope structure

25 with positive fit, and immediately prior to extrusion of the
rope sheath 26 are permanently bonded to the rope sheath 26
by heating, bonding with adhesive, lightly corroding or

vulcanizing.

30 In Figure 3 an aramide fiber rope 30 is shown as a third
exemplary embodiment of the invention. The rope core
structure 31, the intersheath 32 surrounding it, and the
number of strands 33 of the covering layer of strands 34 are
again identical to those in the two exemplary embodiments

35 described above. A rope sheath 37 surrounds the covering
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layer of strands 34 to which it is joined with positive fit.
The polyurethane fibers 35 are arranged in the outermost
layer of fibers, that is to say, on the external sheath
surface of the strands 33. The fact that the strands 33 are
5 wound helically around the intersheath 32 ensures that the
polyurethane fibers 35 at least in part lie against the
surface adjacent to the rope sheath 37. Shortly before
extruding the rope sheath 37, the polyurethane fibers 35 are
heated and fuse with the rope sheath 37 which is pressed on
10 tightly. As a component of the strands 33 the polyurethane
fibers 35 are bonded with positive fit to the strand
structure and the covering layer of strands 34.
Consequently, the rope sheath 37 which is bonded in one
piece to the polyurethane fibers 35 is also permanently
15 anchored with positive fit to the aramide fiber rope 30 via
a large number of such polyurethane fibers 35. Moreover, the
described exemplary embodiments of the invention can be
systematically combined with each other to create a specific
desired fastening of the sheath.
20
As well as being used as a means of suspension in elevator
installations, the rope can be used in a wide range of
, equipment for handling materials, examples being hoilsting
gear in mines, building cranes, indoor cranes, ship's
25 cranes, aerial cableways, and ski 1ifts, as well as a means
of traction on escalators. The drive can be applied by
friction on traction sheaves or Koepe sheaves, or by the
rope being wound on rotating rope drums. A hauling rope is
to be understood as a moving, driven rope, which is

30 sometimes also referred to as a traction or suspension rope.
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Claims

5 1. Synthetic fiber rope comprising an outermost layer (11)
of load-bearing synthetic fiber strands (9) which are
laid together with a rope core (8) formed of load-
bearing synthetic fiber strands (2, 4, 9) laid together
in layers, and a sheath (14) joined to the outermost

10 layer of strands (11)
characterized in that
in the outermost layer of strands (11, 23, 34) anchoring
means (13, 25, 35) are laid which can be permanently
fastened to the sheath (14, 26, 37).
15
2. Synthetic fiber rope according to Claim 1,
characterized in that
the anchoring means (13, 25, 35) and the sheath (14, 26,
37) are made of materials which can be welded or

20 vulcanized.

3. Synthetic fiber rope according to Claim 1 or 2
characterized in that
the anchoring means take the form of at least one
25 anchoring strand (13) laid in the outermost layer of
strands (11) with load-bearing aramide fiber strands
(9).

4. Synthetic fiber rope according to Claim 1 or 2
30 characterized in that
the anchoring means take the form of at least one
anchoring fiber (35) which in the outermost layer of
strands (34) is laid together with aramide fibers (36)
to form load-bearing strands (33), the anchoring fiber

35 (35) being positioned in the outermost layer of fibers
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strands (11, 23, 34) are laid together with the rope
layer adjacent to them of a rope core (8, 21, 31) which
carries them, subsequent to which a sheath (14, 26, 37)
is applied to them with permanent adhesion by means of
10 the extrusion process
characterized in that
the anchoring means (13, 25, 35) are pre-treated and
when the sheath (14, 26, 37) is applied enter into a
molecular bond and become permanently bonded with the
15 sheath (14, 26, 37).

8. Process according to Claim 5,
characterized in that
the anchoring means (13, 25, 35) are heated to melting
20 temperature before the sheath (14, 26, 37) is extruded

onto, and welded to, the anchoring means (13, 23, 34).

7. Process according to Claim 6,
characterized in that
25 the anchoring means (13, 25, 35) are chemically pre-
treated before the sheath (14, 26, 37) is wvulcanized

onto the outermost layer of strands (11, 23, 34).



