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May  CRNtANINGT ShGP Mehbed isravidb@ Wi W eRbticliliRigs @lebdnasia.member . 55 It will be

real i sedwithfiib aﬁéh@erﬁhﬁ%ﬁaa R drop Gdblen Sisbjecidd tRIdiliGHar loslihg|the@ashie namaiben eitbriis

at t achmaid, ap @illlbe Shdwd 1aél] thétebytenslilss Reduction inthe stlaih @REFiEhcoinittercable.citis dia 6 it

suffi ci amd trédnemissidncling BN e edntimga, iatd so Whéré ehesdlastn lytkagenie rilacheddtoethd strength

q@zi r onmesnibad atlpoiaics3rte ductiseparatad frors ftedkirergthahentbiee (nbw beristitutedriyihe plastio liekage)

aSymat rand cgntisiet separately ftoreths plastic lif@ge fooa skt distanee Unil it reiding| theastiongih mismber

carri ed aftemthe elagic rsagtioly n reoemtddichentshbwm the leiastienlitkagh cat the end b e BRDadiaront 31

| engt hs ceteranelonast ispajsochypassednig agoptnueusteopdasforpethe gudl rejdins e giyangth membofdpe 5
"bl own fausiljery stiepgth mpmbarimsy be @eoMidechenethe duat ia-3id ingtsjsyrped |bptweenthg P”&r‘?g?ﬁhg‘gﬂton

line i n\;’hlt? igga T"'?B g?agg;?‘{;ﬁﬂh% Ietrenstt' megbgr. ﬂ@&ﬂi““FQ?Pﬁil‘:Pﬂ é‘“%fw‘ég?n‘?gp] ‘?ﬂg?zt o

form#*% REPFRC ! 'Hﬂé‘l’l’g@r used

for bl o |"§" WB’P%@Tg" "g“t'% s‘?f’ ' s“'é ‘E)%Y t'll “E'% ty% %

gener al !Ag e pples: this qnf s/ pLov 5%%3?\%" oe to 3l na

passage @“'Br 8?'?1’5’8 snge &gy sergm "éeﬂ' e % 4 °8 ast cs ex us o

Separ g at I owé o riﬁgsiikbﬁkeai%ve\‘ on 'i’o%ﬂb Eﬁelgéhcti |ﬁ %tslﬂ' Qifmérhﬁapl ar

er 6

menbef fI;ﬁ 4y HhanfdBr for R9edstRy Ié?t{]th Rmeer 7

may be dlm ;'a ib;;( HEAEHR 16 BbomMbdafOl® maximum
i nterme @atn él&‘ﬂc 'Ilrﬁca&r &ch Jncblﬁﬁbnlfnﬁébh of Iikagdh 'cBiid bé® Profdiedltt @MEIBEation in
unrest rigtedeh&) Rhdty e | ongi tudinal sliding. 10 The sprung.catenary of

t he Sﬁcondlnaa‘ﬁpeﬁ&m&fsuép%e@ WRB Rable sytieRilihbre areNinkidl I6aaMy Bl RBAscr fadiesl whith ger e 4
shows a defeRifidrty dhedibcbBansightaind taceBaedinslaliativp dsikion) fand $uperinipessdton aiis therewhi ch
t he str eigtHangsend Radingdw® tattickehadh & igecine winslu ip ioestdbished thet tte oglatiomshipdn 8y st em
(i 8 an eclalndry Betvéen kissgeateniry diop dibel maximbrhisag) & theplistanisyL betiweshipoles, tepdistiitgted 3.

nveni aedIW périvetre hah the drdpreitsanditiss teriston & lireitle tirop tdile caw beexpiessed as i ng
nmount4eng 34 to which an elastic |inkage of the next span or catenary |ength
is al so artlAW#AId. (Preferably each catenary 15 Il ength of strength nmenber is
provided with an elastic |inkage at each end. Wth this arrangenent when
t he dr ogromamice itican ke seprotbatdie drep ngRapes; Wil aple FW&@W’%"? led %‘F&g‘i'??esrﬂﬂﬁﬁ%‘ slon.

|t|[o

t ends Bpd@rincipal ofithq pragentsinysilion s, focglimingte of fad W
gtxrglnﬁsé 59 @ﬁ'@eﬁtemw fge Ddn gyder mfﬂapeatf& f%xc? a¢ h%ﬁlf '%&q?ﬁct"s'é"#"&ﬁmgﬁ must

be conti ,_ er e t ev gstic agéaa Sodin agheds & ru ate%;&ength
nenber at '55'35r rﬁ ! b'f %9% ;351 d
consti t u é)g SE? éi&n phig %ﬁéi%m& bbb BorGe hbrfy 5he

ast . Job e 'is In .ﬁwwﬁe ||ai|BrK SMShdmiggorber
fte th. R ofsaee Wi fore' t&hﬁ. QUht'¥5 SHstali amm peéaaaa tonsdolnip @8 at
the itd 5}\% RBsvb wih kerdréidd 10CRd &I&ﬂé ¥t the8rep Bables of FiguResbly PR 8 Gpplf edually to

contlnuqm§m$@@£hgﬁﬁgﬁ@5the duct rejoins the strength menber. An auxiliary
strengt h nesslembetivehEssie? a PesMurit tiadin @8 stréhgththiiibet i® néW Bendistiated neigHeallytusing theeen
the t®o sihpicdibyEible ad GhdWnsn Eigur®$ inl dhcarrarigaménit s $hoWiK intFipuiehic Inthe' @vaig)ttthat tie Wiopr .

The | oopamé isCiangaa b tacdlffeildn€ desigh ¢@rthe inshelthtioni blisica @l espare engdllh isoéhasdedclerethe t hat
i s at | emsbriceluaibs wild cliahgs ameliti nmay rbe @rdessani to makethe corteepopdiiagsthangesrinrtheeavailable
menber s,exteindn in the blasticifikagess | | under go. The invention has been illustrated
by the provision of elastic |linkages between the strength nenbers and the
poles: this enables provision of tw glastic |inkages for each catenary

| ength with mni muminconveni ence since the strength nenbers in any event
have to be interrupted for secure connection to the poles. 30 However, a
nore general principal of the invention is to provide an elastic linkage in



expansion of the elastic |inkage. Such an elastic |linkage or |inkages could
be provided at any |ocation in each catenary |length. 35 I n any external
suspended drop cabl e systemt her e gproeagogzeiBal | oadi ng and tension factors
whi ch are determ ned by the drop cable weight and the selected installation
tensi on, and superinposed on this there are changes in |oading due to
f &et or s suciforathe pureosemdf seicnlatingithe inaxiraun kobd prs the gabin s assemedethai theemisia HmMm a
cat enary &natingeddricet dver besufaca 9f the cable( and dhatiihis inerelads eable ipsubiaeted de wing eading of

bet ween p@Akedu. ttriglrther aaspmest that the| aptirel logd isdemeray the strey mqu’?fé‘“‘!jrhétph%a'ﬂ@és"&hd
the t ensi efryoumgisMadps g stippsisteain '@'deéﬂﬁthsée"ele lsrength.raemie [err]. W

from wi ch i the digp B@"es‘?é@ﬁ“’@ﬁéf'e ’Et?PéStH’PSf “lePi' é‘&% st"’f“f‘° P Qfe zf?

| oad and Webyeigh th?/\ﬁ“lbf?' §'9 6?\'““?'|?8ﬁ df "

to elim ngfg "Ef’rad u : rf’ngaase

in the Ca tFFa unc uar ure F\e C c 8{2 anthd

whi ch Vrt)u s.de aridh o dltoﬂcéb‘l;ee

the previg escrib drop ca Pe toge er vvr & sprung catenary

system |t ssr bl e to use the sprung catenary systemvvlth a 'solid

drop cable of the type sho t | Qp cable there is no
idbéeFl s{]rwgﬂgt dad d)ynber 3 50 and the

freedomfor relative nove
surroungi ng plastics rraterrJn(z 344 U‘e5oﬂﬂ )the duct 6 is intended for the
installation of transm ssbor_?lgzn gﬂg&, gun 0l own fibre' technique
subsequent to installation of the drop cab Consequently the details

gi ven above with reference to the duct 6 of the drop cables of Figures 1, 2
and 3, appdryhecryrpatd of theoexerple dmamom isistributed Badyefrteis BalueThe2 Nevwtenstopr/metesun.éf a
resilientndviaspumed. t he strength menber is now denonstrated numerically using
the 55 si npleorderdp a%cawethagevsmvmoneweﬁgnﬁ elasic jinkagerjt ﬁr"P%?ﬁg@h\@ﬁ'!‘d & reqviieth i n
Fi gure 4.eofeusiohio igiepse the, gateqanye digp Sufficiently do |"Sepcﬁ%1ﬁ§j‘§ﬂ" lais ftheo PlEaiy Wﬁl&l gn
or the i ndcertablelimis t ensi on or span Ien e he nune

val ues wi | | Uppmingialiationiie f‘"q?{a o Y g I‘?E{b% %%é t’ﬁ is an’
change# i ?F"?FP@"’ flgrd, s@"g}%@%ﬁ "O‘PP? "°t?1’€ Hop G pitthe p a"§°é9§'t° &6 872
Bl For th®eYRIFHBE S ngtt, ¥®E nexi num |l oad on the cable |t i s
assumned tht apeE)g ab rrmcoatl ng of ice over the surface of the cable
and t hat is1ce-¢c d cable is subjected to wind | oading of 80kmhr. It is

further, agg \%stan%stehg ler{ ?= ! j%gg“ 6 INewtBi DSnd¥n ft&ﬁw@ tc&ﬁ:iiﬁgrﬁr&aﬁﬁp@ arPRi
that tHRe &4 |la89§ m];ug erg buts?l 15adS &t SRSK &&Jn@'p T @hich @ 8he
tensile sk ed%bove, a thridioh BE1386 REWERN Bqib FinGd th&ic artd VAnd

st eel strg&g,;,&,,dgggpﬂ&eggaﬁ”&dq,fm@ﬁsﬁsl onal area of 1. 7671 [err]. The total
wei ght of t e atabrte lohdly WpHnGS usiny théBlatidnkifslYduhdd Modigs k agessistiaiiocfid inbigatb 0 s
per mnels etehdidh inthe shength mémben dsiiy a vah® oRaiGlSx €03 \WawRhs ped BquireGim ke Woung's Mpdilus

met er r unfot the Ghsiie sidel} aiti alcrosCwciivhal dreaei 11671 sfuard mal#r thie stteogts mpmberigiybs: e r un.
Using the factors and fornmulae for wind | oading from Constrado, Publication
1/ 75 (1978pin = Wadiirok 3iYourg'sModulwst| ad t ubul ar structures' the ice clad cable
present s strainef fiQEOH(1.76&1 % 180x 161) 03.01BB18TId an 80knmi hr 10 wi nd | oad provides a
| oad of 5.438 Newtons per netre run. Thus the total maxi mum | oad on the
drop cabl e |Tgusgthq,§hl|t| ft@fﬂrli 0.379 which is far in excess C{f that qerrmssnlge fgpan\eplica) filre. gé"ly
metre run‘“FGﬁ‘d'tPPﬁé;gReafBé‘e‘thcetaﬁ‘e‘”@Q!&‘ﬂ?ﬂ'l'ge"aa baspgopideredias it hphbrep gssupedithgiithe i s
val ue, 5. epficalfibie b stalled after syspension ob the deap, calle, aRdH3 thetef?'%’f%é‘fb'%“é'?c‘i!?pt ain

the re ur?aé? a.stl ind i he
el 18 o é? Bfg, rrr;,:r fhidFdd jpt::stff ket
tensi on o r* 953 Jé" Cle o s.n 9%.,, .pa ﬁ.tn[gsw
I . e. underro égg e)

is an 25 accept lf33| ng t |s vaI ue |n the above equation (1)
with the gﬁg}lal-}léﬁﬁih@[ 4D(va_ 23442 Newt ons per netro run for a span |ength of
68 net r esingLiRY tiéhary Idhgth = 882 x 0.364/8T 30 which gives an installation
tensi on Tgg 3Q@3ﬁﬁxg@y¢m@y)l£sm7gmeﬂ-*eratlve conputer programit can he
denonstrated that in order to support a distributed |oad of 5.92 Newtons
per netr OAD2%k eldhgatidh gives t he maxi mum i ce and wi nd | oad assuned above, a

tensi oss of 1350 Newtons is required. Thus the ice and w nd
68.0172 x 1.0025 = 68.1873 metres

Thus to support a 5.92 Newton per metro run distributed load with only 0.25% strain increase the following
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| oad provides an increase in |oad of 1050 Newtons. In the absence of any
springs, using the relationship Youngs Mddulus = stress/strain for the
increase in 35 tension in the stgeggbdsgrEsPer, using a value of 160 x 103
Newt ons per square mmfor Young's Mddulus for the tensile steel, and a
cross sectional area of 1.7671 square mmfor the strength nenber gives:
stvain dsknowd/ (area x Young's Modulus). strain = 1050/ (1.7671 x 160 x 103)
= 3.7137 x 10-3. 40 Thus the additional strain is 0.37%which is far in
excess of thdt pehdlisthMnSod OF an optical fihre.sofRbwodshe addi tidnal strain
due to the i ¢e;dn y&ﬁb sadi ng has been consli deggesbyess it has begn assuned
that €he opt il cfdribliedwaight fihdd? Aamin kbavink Redift) t|e = 52NRBAd FeAmete g dr op

cabl e and i s |tdamkigivR cater} lesgiDicAdilateti@bdvbe dr p =eBh7 metes al | at i or) tension
of 300 Newt orrs—#5 || We taRE d lllel IO dLLep[ apfestrarm rrmt of 0.25%

(which is In f gt to h f ‘pt flbr ug‘b I Sd 95,%“ %terfgl}ng t he
5 b T e glatptda gy el

cal cul at.,% idn _r§ an g Sd?m: vos 110 § onI y changes fromt hat I engt h t hat

ef f ect é‘ve'n% é\ eaglbre 50 Catenary length = L + [err]

I nstall gaan%tgaw% 300 % 1-—,6{7pr-rﬂ0364 Rewvasn¥o el ongati on gives 55 68.0172 x
1. 0025 = bfer Wordd 2 0R35BLSraih ikt ohip oRdBIRE @lmiaxithuf. tehdioNi/the BabREdt 1008184 MewidAt (i.o.
di st ri buheiRstdINRA terkiérof 30U Newtbng pie thé indredse ioNT06 88 Newtbrisalbultédubbval 7 EP 0
380 872 BliniotdeKtdudace thd tenéict framthéb prlevidlisly @lcdlasdarhaximum tension of 1350 Newtons to the 300
Newt ons pdingdésibietension oiVEBE84 Névachs (so as not to exceed the 0.25% strain) the Gafenarg fength has to
CUQ%t ri buscesdsenhig intregserinl engthreani notim providediby the lcabialitsalf) Jas this-wdsildogcreaeethe stsaimer
MET r ez2or Lhut ip providesidiyespdgsenary | ength (cal cul at ed above = 68.1873 netres
The addi t i Trezatenasnignginretuirecitosufficientiyreduca thedensign pande pbiain fplationsiip: e
strain (0.25% can be found 10 wusing again the relationship Youngs Mdul us
= stress/strain for the increase in strain and substituting Tension =
stress x area gives the reildnadghléngtieRsIpd YR 2ypidngs Modulus x strain x
area #nd using the values given earlier this ghi %2Ten5| on = [err] New ons
15 In other words a 0.25% strain limt only eftdbfes a maxi mumtension in
the cabl e of 1006.84 Newtons (i.e. the installation tension of 300 New ons

pl us thewhlencr ease of 706.84 Newtons calcul ated above). In order to reduce
the t nsup_n_fro

batteSY basss! y cal cul ated nmaxi mum tension of 1350 Newt ons
to the pe ssi ft e bef RSty Of 1006. 84 Newtons (so as not to exceed the

0. 25% strqun) t,ogatenary | ength has to increase. This increase in |length
can not Qg udgiid é2aBlished veliss thidgass i tsel f (as this would increase the strain)
20 but is prOV|ded by the springs. The catenary length required to

suffigi ently reduce the tension can he obtained fromthe rel ationship: 25

catenary length —A&FHZ %&p +5=g992 fdiggance b poI es W=
wei ght per netre run ensi oGr? ana‘%%ﬂé—@w—fsta Fl‘ gd val ues this

gives 35 catenary length = 68 + 5.922 R4[%¥r}J06&84F 1006. 842 40

40
Thus the required catenary length in order to yield a maximum tension of 1006.84 Newtons for a 5.92
Newtons per metre run load is 68.4529 meires.

The maximum length of the cable for 0.25% strain (which will support 1006.84 Newtons) is 68.1873
metres.

45 Therefore the springs (or other flexible portion) must provide an extension of the additional catenary
length required, 68.4529 - 68.1873 = .2656 metres over a tension charge of 706.84 Newtons. If springs are
provided at each end of each span this yields a required rate of 5.31 N/mm for each spring.

It is of course possible to provide springs that would take up the installation strain in the event that the
fibre was not subsequently installed, or for a different maximum strain. If the maximum strain is about half

s0 that allowed above, i.e. 0.125% for example, then the spring extension rate would need to be approximately
doubled.

The embodiment described utilises a mechanical spring, but the elasticity may be provided by other
means such as an elastic polymeric material i.e. in the form of an entropy spring rather than an energy
spring.

65 In Figure 4 it will be observed that the spring 33 is connected to the attachment points via a stopper
member 36. The stopper 36 comprises a small diameter (for example 1 or 2 cm) helix with a comparatively
long pitch length so that the turns are extended and open. The end of the drop cable sirength member 1
from the drop cable is wound around the open turns of the helical stopper so that, under tension, the
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Thus the required catenary l,ength in order to yield a maxi mumtension of
1006. 84 Newtons for a 5.92 Newtons per metre run load is 68.4529 netres.
The maxi num | ength of the cabl e f@p ®3ggreHrain (which will support
1006. 84 Newtons) is 68.1873 netres. 45 Therefore the springs (or other
flexi bl e portion) must provide an extension of the additional catenary
| Mgt h r esftAngth dnempber. 1oty tighths ageipt3the: turscel Gherstopres ansl; isr securecktherision Thih ipg of of
706. 84 NettcHiament jof a stiangth qremierdn a hejigal gloppenis well knpwa rjexistingcatenary systemshin order
yields a P §Peing F‘aﬁtspr&r sutfacp) may herppatert with adtighdtigtiongaterial suck agtarkordusepower
possi bl e P’ a ?’8 ‘lﬂ'@'"ﬂ ‘:?s"t“’ﬁa"r’ %‘B!"ﬂd gripRing (tiop 1eay| hesrevided by daving: 2 ¥8rving n
the eveht 'F Qﬂ??‘%{ﬁ' thetend wheye thestrength merpker f d§ ent
)%'1 j;“’ rﬁustg Efarwsts grip H'?ﬁ dr%n Fm %PHb

i mum s e % i ok
appr OXI . er niion elr s. for 2 orastr:
0o Eﬁy %pr,. ‘Qﬁi qwb %5% ﬁE’{L Jjﬁé §b§) ﬁ@ﬁp £ ::e

eI ast | C pPethaliddefer Hﬁ-fseaﬁd @an be formed'intd & EIWIQ r%ﬂnsés' é’ th faét gnl{a% Slin
than an epgredised Mai, Within d generditolithd of fe ‘Lxﬁr&ss\% strerly

spring 33lrdkﬁgewm%ﬁféﬁd§d)r behstithe the lsirshg I WdMber My vitus of\éhe'ﬂ' aﬁac‘ﬁﬁm@rﬁ EUaJr c&‘ﬁ 5n f;%ér
The st oppme ddp caighbhgitmeribes el | di aneter (for exanple 1 or hel 1 x

W t h agonpa fattier edviintage g inebrbarkting @n @laktic itkabé) ahd bioflgahdial aﬁrﬁli@abﬁiﬂ %rtﬂﬁdrpémd
open. Theinige dnstellatioh ghedsptig stavbld eoxtehd @Ngrt Initiaeiaiyt colre$pondingt oethel Hegired Mistalations
wound ar otensibnt (assuroipg instaliationsis cérrigdhait ithoutcsidnifisand prvissnotalt Ibaiing) ahdde bifdcalyiaon,
the 8 Bt io t38ion gauge. Bhis i padticglarly relevahicwhetb qiastid linkdgbglrd lusedag eeducstlosiing sineer NS
af st he st Bppaigulationedf the requiredrspingt rate eesumes agives instafiasiorpiensiopcand étheritstaiétion tension

st rengeh 1Bpn the, cerrepicdepree pf tansign miief may nakhel prévideduiiowerecte usei afign elastie inkege
systems. PUelhagiRfensien gaugp f9r s dn ingtaltingeother eatgnerios yhere densionrafieflienat meseestriavh a
hi gh frict#§odi® Uskftleri al such as carborundum power or a PVC noul ding. A
progreSS|¥e or distributed gripping action may he provi ded by having a

varyi n Bt er heli x vvrth t he turns taperr ng froma | ar ger di aneter at
t he en suts&%desdtéagp ran ¢} ¢! f e Sser dl a I

hel i cal i F:! P ﬁ‘g ( '}93‘9

€ II g‘? 1 Olpdx fe*loah qﬂ’r ée }g} %P fmn Q o t Jc 'iiﬁf

In a partic eﬁ..g rymor,&f L E\eésg% f'

Wé st

tducg ( ie

f or medsg Nt eghbrtsy(1)eln d@&uﬂ A @OW b§(ﬁﬂ j éf%

st opper and of{hd Shrdngth ThémbR ?@Jneocgé?sﬁth §i ifchit eroﬁgafﬁaﬁér' eg thedMe
di anet er of gt {6y chrhitsesSpiadtide! utevibia. RERBddy SPing autd @) nqm&pd st Sasti ésgﬁégenﬁl | gHaper
section by ieribnée s@facd BEths aadt |(6) emgDicdided by BSecdhdl plaliRs) malridl WhidR & & ']bBI?mer
subst ant i al ingorbaating b sslidtubicahto provi de the el astic |inkage. | t wil |
realised that, within the general context of the expression 'st rengt h
menber ' tmeAQ:tabjppmangmaﬂt & Pairhedcin Ichaimk tigliere thbre awee SEMOrS sCIPoRd (1}, tHeaiutti®
strengt h nepleddingy opntinbave peth Listween alhthe aoppoas (1).tthe duct ¢8) rivergying tfioonthé rsengihhe

Jrop cabl e gemberdd)iat thersenorts (15 and excegsflengthtnd the addctd6)tbaing poiidednat dhepsop@otts (1) an

el astic | i nkben thardyctdfiecomprisge planaldisceateparts idfied ftaggtheriing an erutto-ensiomlafionshid, &he
i nst al feat | OWE:FSHPWW?%&%NP%XW"Y Qasé'ﬂhtr nitial length corresponding to

the desired i nstal I atr on t ensi on gassu installation is carried out
wi t hout st gfli ! 2 a'rme"r gfuer'rrémbere(r oogely, gyrrounds

é“ﬂ"&’“ E?r'? ﬁr ?&r@é d.cayt
es v e R BT P AR i G T P T
assurres ghvgﬁeh&ﬁﬂeln L]ned%p 3 |9\n3 Wl 4he tl.\tbhe rner}n gndga%en t e I On c%o

differs t ding s

mbtGp tl% d .
However 't hemHtSﬁ‘al W |clﬁ9dﬂ$r§r§€'brﬁ tl'Fasi1 Qfovﬂw tﬁi o P use In

installing other catenaries where tension re |s not essary may al so
be usefuls, #l @AbIETrrEgerent As TidRdad Nd aRY G&b&eth@we%ms WRURH el S36bnk | diasficsand
second suppmafesal ishigh déhsBOptlyethyigies, el ongate, tensile-load-carrying strength
menber (3) extendi ng between and secured to the supports (1), the strength
menber (3 Awableratranggment dsiGlainied)in afyliohed bl e fpRdcedhiLcltifs avhbroi ke RbAYAKNE an
process, t hantistbticayege bf cabolber (3) not being received within the duct (6), at
| east % portion of the duct (6) between the 30 supports (1) being
decoupl ed- f A@roptcakie grangempanhsuitehichior use3s) the\shkle atepgdment df @il onggiriging & idach )

el ongat i on ¥ftakieier userie adibte blawingenroces) ansiameange cennedlidt th ou tntegialywithf the durt (6) for

el ongat i on ®fEageRENtqtita tensie-loggrrarryinghatergtmmenker (R)othelel)thec dishi6) creprigsis mlsstics s
materials, the body of the duct (6) conprising a first plastics material,
and the inner surface of the duct (6) &eing provided by a second pl astics
mat eri al which is a pol yner



incorporating a solid lubricant. 35 2. ‘A cable arran gerre

claim 1l wherein there are three or nore supports (1), the”lﬂﬂ“ ljﬂ“l“lll””“l !
provi ding a continuous path bet %d supports (1) el
diverging fromthe strength nmenber 2 e supports (1), and excess

| ength of the duct (6) being provided at the supports (1), wherein the duct
(6) conpstiesgits mpmberal pdiisStightt egapst the tyrisi SfctHe ispEE AR is Socaved @rvebir. Thie Ngbe of

r el at i onssaurpmertt lota dtbngth memberrit 8 hélita )stopgelr veowall khdwa i axidting batenary systérsd. imdrdenl | y
gas ti ghto.aidripging thb Istoprer swiiacponayrite caatedWithi awigh friction materal Suchras carborndidm whveat ei n
a tubul a¢r 7EWGenoulding. A pregressive s distibvtert griping sackos mogyhhenpratided KyJaving) azvalying st
cavi t y, disrestef helix yith) theiynsdarerng e adarger diemetercat dhevand wheliedhe stongth momberleis
first, afPdvend to@desseradiamelar-nthe halingbsienser. !ﬂyor@ehéo Bingtiam & griontheriiop cplly sttepgtheans

of the t® eaﬂ 'Pi‘\‘s"F‘r'bee‘fo "’9'3459'9,""'“)5\'969&5'1% é’l’PE}'i’P’ as claimed in cI aim 3
wher ei n th T : W%'"aﬁwf f'ﬁé""ﬂ'?]’@'[‘t lly jth gn glastic
pi ece, bo f

cﬁé\’t&ﬁ °o‘\9 géd by
pl asti cs '°’§am(? %tof’?"q‘ ﬁ’ég:r t%?%%r g feﬂ%‘rffqm‘é:g k E
surface l’% gd ral%:o %umgl% Jﬂ‘F J tﬂé per rlI
of the plrn B Qo on éﬁ%@tr rr?b%g u@% ﬁaﬁg& F\t]tg‘ r oﬁtm 5ror{|
density {9 ,}595 h om rrangement as c alned I n any one o he
precedy ng ﬁlfa&:ﬁsamﬁsgelo@.&asor& rah%arc linﬁag@nan@'%é 9 Gbnbral abﬁedau.tpf.sﬁa{wan 55
7. A dr Otid adtheath HRNEHRARE Bloud UxieA® kP arl MitiallBRY BorfeBfon @i k> thedesied GHEANAtoR
claim 1 texsoar(assinigy Mstataicn i§ @arridd but MMott SighificsHt @nvirBnnental BEdInGD bRIMsHBeddlIE ESS,
and neansiltdo tensior galigé. Thislis panticalgiyorbleviing Whetd@astidilinkade® hrefuséd BRERIGEIGBINg shicbh a
t ensi | e-theecebulationrof the gequiredespdyighratasdomes & Giyen indtetistion fensitre ardiLitthe (Etallatientisios €S

pl ast 2oc sdiffers therEiRe Gor®Ei0erBe ofBénsion relief may not be provided. However the use bf an elastic livkage S

st r engt hpurebhiscs tensigngaluge foi gratin instaliingi ottwr cetbrariesuwhes tedsion elietis apteressary mag
secur ed ddedpepaiul. This type of securement of a strength nmenber in a helical
st opper |s wel | known in existing catenary systens. In order to aid
grlppln CWIRE st opper surface may he coated W|th a high friction materi al

such %s car borundum ower or a PVC rmul d| n o resswe or distributed
gL i ppi ng afté{jj'g rgnq F" @°§r‘§?"ﬂ‘l‘§ g gs (1 ﬁ%‘t"&Pﬂ%@PﬂS@% th
the turns

et 5 8 ﬁﬁ%ﬁ v L g‘“f'g'"%fs pﬁ;w o
to fugeti o 9rtsg( q" Sl %tra {h cma’i .m.tgq@&t Brda ave' y
rigidwth 1*}: E:ﬁcak M4 h%Fe

enbodi nent 4 raay t.ar}nat%aﬁussm&a&av of 3 a«ﬂ% Sattid kol and

elastic WE{HBQH @u BOMe A6R fn [ABF &Y @ M [t %ﬁl@lﬁﬂﬁ “deFS
are possi b|nga,p2§tﬁ,gh§°..g%§¢am gé)forgtp?\dg 10 ysarre dfﬁahgrr;tser cgf wre (afor

exanpise standard 10 gauge) to formthe rigid stopper section by virtue of
the smald glicab® bedngémnnas Adibled i @RInD € whersilEdre 436 iredLob o Supsdrs Y1) 1B G (6) UT NS
t 0 provi deprholiging e ashtinGous i paliipeveen tall Wel suppoits (HAthe SB6t B)divergivg trdmh fhet si@ngth
gener al conbmidr (8)fat thecsugpops @13 ind Bxcesst lergthgdf thendrid@) beirighpeovitled ppotee suppottsafiyast i c
| i nkage w Wwhereio therdustg8)caompiises plutalidiscrétd) parts tioirgad gédethaminiae rendyip-end relationsbip, thdiei r
at t actement ioints (&%) betwesni theratts baingf substantialie geirtight. cabl e strength nmenber. 15 A
further advantage of incorporating an elastic |inkage, and one of general
appl i cat | Atcgble prangament assigimadrin elpiay 1 prrelaina 2 |wherpin g tybyler Bpmien ) pasaly YWrreuedend
to an init fhajstrengihgremberi@)in a Hsheavite the guat () beieg foread a5 aspeand savity distingtfomghe
(assuni ng firlsend) theductyR) heing E%BPP’PQ(PVMS"WQWBW“S@MM 'f‘?ac?aﬂftth%'HW"r’ aremeert(@)

Ioadlﬁg) and |s effen?t ve ] t | sml)n aulge t ceacar y
rel evant™ \Aﬁ@ g? °é‘t s“l‘ﬁﬁ% % t ﬁ}"’&{é % E°é‘ S by Blﬁstlc:

cal cul ati o& 'c?m a%ﬁ
he correct
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tension, 88?:?' F%‘ gat B ke prctidhe EH‘"*”&"‘?"‘F&S ThEh

degreg of Aeaaas %narrg%sﬁfas rsmfne'aqﬁ ah ohs ew{hg%ce@agﬁg thQanL{ﬁee s@bndPagbasti c

l'i nkage pupgkdal Q%:gﬂd%r%ﬂﬂd%th iBhige or use in-i Ing other cateharies
where tension relief 1s not necessary nmay al so be useful. Cains 25 1. A

suspende( Aabie AhigaMeR 8 MairkeNR!dnf ioRE of ieSireciiflg %%ﬁ%%e?édp%rlﬁb‘hcin“s art
cont i nuouSantisthtRyEkRL ©f cak®msSi | e-1 oad-carryi ng strength nenber (3) extending
bet wen and secured to the supports (1), the strength nenber (3) supporting
a duct (76) A dsipi dabib lagan@rient! Suitabié fol udd ib it dable \arangernén® 6ed@m 1t damphdingendlich(e)
menber ( 3) suitatile foe usegin racfibesl hieving\prodess) atd meahs Cbnreidd toadr integal twith thaodubt @)nfoof

t he duct (é&igagesteniogth & tassile-load-carrying strength member (3), wherein the duct (6) comprises plastics



30 supports (1) bei ng decoupled fromthe strengt

limted but’significant elongation of the strength w@mnm ml H!ﬂS
wi t hout significant el ongation ogpbpRgo grcs1 (6), and )
conprises plastics materials, the body of the duct (6) conprisi ng a first
plastics material, and the inner surface of the duct (6) being provided by
a™second paisiasc the vadyeof itrwl dugi(B)camprisesia firsl pastios materialrapd matmnnrgsustaog@r thel duct

| ubri cant . (6BB pRvidéd byad basonr plastinganaterial, the saspnd plasticsi matasipltiein 2 PAMBPIdRaePEIdLr €
are three ingapeiddubdegpborts (1), the duct (6) providing a continuous path
between all the supports (1), the duct_(6) divergi fromthe stren
menbef (83) Aglfortqale aAngYRantag dgimedyip glaim, ¢ whereip éﬁgﬁ%"sg'af‘ﬁ% ma*a?? is high daﬂ Mg
provi ded aP°'¥°H‘é!'°%pports (1), wherein the duct (6) conprises plural

di d h d I
fornts Ot 8@” o bafteprs B e SR iR 1 S bbRaR Y ot B i

arran%emen %l aimed in claiml or claim?2 V\/nerel n a tubul ar nmenber (7)
| oosel'y T%UW%'M& en{%ms cﬁmm 138 fheet? won@er{l{stroﬁu&mmm {edGhaitcs ( 6)
bei ng forrrﬁI A% is%h 63 pbrikest! St 1 NCt romt e first, and the duct (6)
bei ng supported by t e strength member (3) by neans of the tubul ar nenber

(7). 45 A, ARaidbaRgerlehttdd LRINRAin & ohé B dIERAL 7 13 16 IwhbrBin TheWiHRF Skticelifrovidea by ar
merbefs (7) a bl Haliy Sitickneésin thakdgeag b fam.t of a one piece body of plastics
material, the body of the duct (6) being provided by plastics materi al

whi ch i Slzdhfdfoﬁl’ciﬁﬁ arfahgefentHiar tblowh instlllapionaf bistiea fibrl ¢heteimtvothe sianfentent @imptisig: duct
(6). 50 5. Anmibdate strengtmgenbert(3)athich| cairineah elongata opiizaldfibesl duch(6) prpwal Gpang

cl_ai ms whedieposed betwesr suebsipd elstaled point(Br the ffibre cludtibging euitalle foy insitl plwh fibrene.

6. A ®mabl eingtallaiondiwoasheut the plutabspanschf pminstalisd drrcable arengement (B¥di ng cl ai ns

wher ei n t he |sairdugiclB) compriging elesticssmaterials. the dady dffthe: dych () commising apfirdRipgticeabl e
ar r angenenmatgil.taawthe inesr surtage phthe jduct (@itelsg pravidery Byrdrfecany P@F‘EP male"t'del si ng
a duct (6) ineporaiesiasofidjubrigdis in a fi | bre bl owi n rpr ocess, ans congect ed
to or int egr éF‘d\ﬂr?rﬁthtW {3} bei fo f| ® duct (6) m the elongate

tensife-1o0 eﬂgl')'ﬁ%l'l’ai' 1"}‘? ‘°f°etH tE@H%sh'Bé?"g ﬁé?q'emﬂg? e 'PF LFE'L‘S §§35'H?§r Pses
pl astics gtemper ! ral n g 4 onri ses
a first pl e( a{?‘ﬁ' ;Oﬂﬁgrate ,_X t cen s ct?on%rﬁv ' Sed
gg engih while, remalf ntj i
chsfsf;ﬁs iéé?ﬁ R e B@a : a”at;,ogen@%h&tm' e

clained in claal m 7 wherein the second pl astlcs materlal I's high density

pol yet hydse Renettidd o?‘uﬁﬁmgeo;ﬁ?&di A LITRG b drop &Bl@'aﬂﬁﬁerhéht ShaRhing peraWertﬁLl%hﬁBoﬁ

wher ei Nt Ngoiki@dathd dpiH dverdhextorided BatfMe méifod chiprighg 88 s@ps &ar bon. 10 10

cabl e arr angemsikhg #8rof tabld @rhidng theleRtoitled pathVBétwedh fhelvericat SupperIBains (1) the afop
carbog i n tdbR @ERNRNG aP bBfigated StréMthaiénitler (3§ canfedtbycthe demipal supodt pbidtsp@y andeint .

11. A cabl ermedrging aneliga®d dadt 36) wWhidh isrmezhanicallyalecdupled fonthe AtréngthIdemblec@einn t he
i nner sur f ;e dongBudpalodirectionl aloyg the path soathatichanges Imattie feggth of He chrergths member 13
range 0.2 tawsdinby chidbes A Empgtatera bhcloaingostrgss peodiuce substintidiyriess.ribanal stainim the of
optical fi fire dudhéd)esaidtduct Ghevmprisingridastiosrmoatesieinthe body pf tharduet] (Brpgapisingtar fissigt h
menbes ( 3) phice maledal rane hezrner pusiagpadf dheofict @hPe"Tgl pspvided [py 12 seepnd plestigs maw'a'spans
di sposed bubigicinsormstates @sglidbrieanty at ed poi nt s the fibre duct bein

sui tabl e for sffertiag gagtight ipjits (13)f needsag, in he q“ﬁs@éﬂ"l"ﬁ?‘!ﬂﬁ?ﬁ tf'%‘f"&lﬁ@] ﬁl‘.‘)‘?PP" P?i'&s EP fur al

spans of afnstal |l ed drop cabl e arra ri sing

pl astics mat diaregte insial @U@‘ " ﬁ Mcs
mat er ffal , R{R e fiore, fs pt'?? '98 ) ey s'ﬂ%&'s s T8 ond
pl astics nﬁl‘%{“@‘?"f’?‘]&q &ﬁﬁgﬁ’ PRYing peses dong 'fe dd?gl%zdbrl cant; said stgg‘ngt h
menber (P}laznga &gc,fgechanl cally decoupled fromthe fibre duct (6) in the
el ongat e ongl tudi nal di nension so that changes in length of the

strengthy, "E Bid6kabdl s&ﬂeraxn GHACRERR TrdbediGhaRRh ) YiremPdlftnbéhaitieR Jardich8 S
produce subgdngiRduing't ay & Basttdil|(3)2834: sich L AwizbHon Iden t"l'l"&ﬁeeidrﬂéﬁt@n iy GstrécRd) undodarhnsai d
duct (6) bgsgdedt Qst! KebeRdas! Mestibil §3) CdidK MaB6lgdng| (B) idh Lder ViuF Vefdhduhg iie Rinerdi| ack
to accommdékbﬁlaﬁdam%eb@aestsf QB LdsteEdssi nichiSh deMNGbéigant) i@) GufgendmimBh, Wdbei
subst ant i akdmindg@tSeirt AgEORnitREesaKiYel§ans @F kwistherj GéniTirageelementen (1) von dem Lasttell (3)
65 entkoppelt ist, wodurch eine begrenzte aber betréchtliche Dehnung des Lastteils (3) auftreten kann,
ohne eine bedeutende Dehnung des Kabelgangs (6), und wobei der Kabelgang (6) Kunststoffmaterialien
enthiilt, der K8rper des Kabelgangs (8) enthélt ein erstes Kunststoffmaterial und die innere Oberfléiche
des Kabelgangs (6) ist durch ein zweites Kunststoffmaterial gebildet, das ein Polymer ist, mit einem
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(13) thereof between duct (6) spans so as to remain suitable for bl own

fibre itnstallation throughout the 30 pl ural spans

installing optical fibre along a gp@age@d?egi1arrangene l“ﬂlum mlnmmm
vertical support points spaced apart over an extended gatli, the"nethod

conprising the steps of: installing a drop cable (4) al ong the extended
path bet weenufhérommenenifasteh Gisitpjtialr t poi nts (1), the drop 35 cable (4)
havi ng an el ongated strength nenber (3) carried by the vertical support
poi nts (12 &ekslanprdnungimach Ansprughi hgin er diebedpamely Brageelomente (i vergeseten sind, der
mechani cal | \Kabrigana: () &t dinemrdurdhgehendes iap ahz‘ﬁﬁ’ﬁﬂb?“eg ?Q'P"Pﬂté" K‘é)H ?9(" Isth'
di r ect ison alkebpigant6) ypardamd estieih @) wﬂ?afr&ege'q"wm@h@ ?’h“'ﬂfe'

nenber (3) &aerlasposB) anflep Jeagegiqmepta $Q°ﬁ? hen lst °P?5 gﬁ" r E‘
subst ant i al |T§ile qathdlt, djerin gipgy Endg-zu: “2' % mitelpnder g f’" 88 E'ige'( P

corrprl si ng Bl ischep deén Taiencsd i wesepyichen,gagdichls ¢ o quct (6) conprising a first
terlal and the sur

pr ovi d é gy bea E Ispruch1 JE Eier ol %ﬁl’grﬁﬁr eg t}%egfﬁasg‘#e il hi?:;ﬂn‘::r‘n

| ubri cant;

whi ch bypas elgggt sup%ecgrt pol n fg?1") ang therbg'iatfter |nstal |n(6) an

opti cal flbre transm ssion line (9) into the duct (6) along the path using

bl own 45 4 Kabdidabr@nung REURI ARbIRSch BLiR Rer dag tehishBrmtigdITeR (1) Ind dér KReRjaky eFiBwdils oen one
end of the dines elnétlckigerl Reipdrs 60 Wbnststolfktbral siki: twibel et RBrpéri s Eabigangs (B) asst er
MOVi NG gaseKudstsioMhatolidd gobbiiaét i§tOwelchBs vém e 8@ ivalea Gharflidhe dda kgiedigabgs! @nattalnung
mt ersten ekeddshastt en Trageel enenten (1), einem durchgehenden, | anglichen,
Zugbel ast ung tragenden Lastteil (3), das sich zw schen den Trageel enent en

( er 84 r §C kiabajandrdalmg archf eveimgesr eorengekendenviisriichdain dbradastzepite Kupytsteffmataral ein
Kabel gang ( @ipchdiciitest Polydthylerviek  \er wendung i n ei nem Faser bl asverfahren
geeignet ist, das Lastteil (3) ist nicht in dem Kabel gang (6) aufgenonmnen,
wobei  zun®ndebalanardpung,machsinem deq yeranasbrsfenAngeriehg) in A8y das,@pjtmitish eine antistatische

Tr ageel enentkeplersipffantigln dem Lasttel I (3) 55 ent koppel t ist, wodurch eine
begreni‘ie aber betrachtl | che eils (3 uftreten kann, .ohne
ei ne bedelrt & Fﬂﬂ%ﬂ Wg 5'%3 arane thg.e%%b&q D,e 'sﬁfﬁlt
Kunst st of f mﬂ"g'f'l Bg h rfa{ " und ?' ° BS Ei

erstes Kunst® em ug @’ ﬁ. s f'sé rg: Conth |g)de|‘s
durch %' nz 't % tﬁ%{u’ é\ t iaihdd_ 9 iR ObetcndTubs

ei nem em zweiten Kun i Kunststoffmaterial i&flein

auf genormenqjg g;rh,g,;,ﬁ; ol eifig e:jg'aorg@agianor nung nach Anspruch 1, in der
drei oder rreh Tragee enent e ) vorgesehen sind, der Kabelgang (6) mt

ei nem dur ghgeekesnétailAg nZeWAﬁé‘phﬁﬁ\ 73h d6Had a6 RURERAABKal di) hoAGISRREDIybE!
der 6 g KRlkesk.gang (6) von dem Lasttej | (3) an den Trageel enenten (1)

di vergiert und eine QoherschuBilinge des Kabel gangs (6) an den
Tr ageel engntkabeldndrinung ingehsAnSErichi TSéder B/ eér die fesiéaatimtiahaing &ijistatisdhe kollersitoffdt et e
[eile enthfiistt, die in einer Ende-zu-Ende-Beziehung mteinander verbunden
sind, die Verb| ndungen (13) zw schen den Teilen sind i mwesentlichen
gasdl clat . 10 Babganoridaing Insghcnsimush @. inalehdig\Kehtansteffkonzenikgtian im zweiten Hunststoffaterial im
r 6hr enf 6r m g?@@nclremsw;o ‘M'sgtLast teil (3) in elnemersten Hohiraumlose
ungi bt, der Kabel als zweiter sich von dem ersten unterschei denden
Hohl r aum Al W“P’g@!{"g |“§‘ih o[pAm dﬂ"e‘}"s?{%él"gﬁﬂa i 63’ dig rnery Qbgdiaghg sing Auskleidung gl o
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I st und M tt el nqurshi Anderungen der Temperatur und der Zugbelastung wesentlich weniger, wenn Uberhaupt,
Belastung in dem Faserkabelgang (6) verursachen, und
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mt dem Kabel gang (6) verbunden und einstUckig mt de el.ben angeor dnet
sind, zumE ngriff mt einem Zugbel astung tragenden L it

Kabel gang (6) Kunststoffnmaterialgpeysgygrosf. der 30 mnmﬂﬂﬂimmﬂﬂllme
Kabel gangs (6) enthalt ein erstes Kunststoffnmaterial und di e®i nher't

Qoer fl ~che des Kabel gangs (6) ist aus einemzweiten Kunststoffmaterial

gewi | det, das damtietgal( (6] tietunf dierashetenanl Punigé (1kmit elerh ypuseeichenden aisl gefliivt fskst es
Aeitnmttel eizuyadasgeisherevoni Auderuien Berciiingd désalastteiis ().dviivend jede Yerbindysg (ED 7,
in der das zwawischerKdensgespanftémigabelgingsn ie weserdlichani gapricht vertigish.eun zwaslerart, dag| en

i st. 9. Kabel anidrdinBiagaserinstallationsUper digliciiter Waltengeeigngt vedloittas feste G eitmittel
ei ne &ntistati sche Kohl enstoffart ist. 40 10. Kabel anordnun nach Ans ruch
9, in dd@ Variahre, Ayre instaliieren eines Rtischan; Fsprieniang,sinerfielkflabglanprdn ‘g%r'%?'

Ber ei ch voffemers P’%’""E’G Siffiap s"a"ﬂ die K%fﬁ@?’l&’ﬁbqbarn?ﬂ?@ sigh RArestanean ?ettche 7
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vor ne¥nbar en E |§Ten é1
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Lastteil (3),

mehrere |ICht(i‘;§ | do§

Punkten (1) angeni wéﬁ%gr %Hﬂ%e ﬁx‘bt Eﬁ&%fn ﬁ%elbé‘nbs 6}-Vor?dabifon! dor Ridol
ei ngeRl asene Gaep) ehaR KumkistoRadhlisn d u@r Ddes Kabelgangs [BF BRIt brted K-
Vei ten einer isihadbral i dRMnnblot0bbMEdns BEKkBBIGANGE Nt dué inehe SkeBrERunststoffhsie-

Kabel gang (6) rialdebildétlin gsdirnbdwdianital édipradsidiist, t , der K6rper des Kabel gangs
(6) enthalt -eiverséhes tvers ghiediahters Verbindimbenr (13), wend bahBtigt,i in rdemeKebbigarig| () fer dies
I@)el gangs ( 6)erikalh Stitzpankts (Hiumgsht endei t en Kunststoffmaterial, in das ein
f&stem (d ei t-mabschiieBendesgiestaliventefiter pptischen Faseribbriragungsieitung 39), inwieh daleetkanal (6)
mechani sch vomenthegddmWe kudydleryandyng &n Blasfashetechhikengsd daB diglrespe (9) ausgehprdvoB 5

LI ngsri cht ung ettem &nde den tkiniipestst (6) uster Witkung Xerdfdvidreibunn zvischei for (Fageg &) prsigden
Lastteils (3) SVEMF%'&&?WGQQW@%GEM%MK@@WW vapgetiiebanydrdder
Zugbel ast ung wesentlich weni ger, wenn Uberhaupt, Bel astung in dem
Faser#¥aevendications) verursachen, und EP O 380 872 B|

* 1 - dem Kabel 6 er u d|e erhobenen Pun g*ﬁ ‘rg
ausr ei cHenH'éﬁg ngég Pﬁ'aﬁh (fr%?pﬂ[ "EI nge
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Kabe E_ﬁange?\messus Eig) s °°" 55 Stne B! O
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Verfahren VE‘W |té fss Eil glgﬁne utse rodulre
Freiluft ka f‘ggm htﬁ d%' €o EQJq’ﬁeM@chddKi@ @ cgltn%ﬁcpli& ﬁlé?ﬁ?annt )
di e vonei ”gﬁ Enfes BorpLad éoRduit! (6)' ﬁbr@ﬁa’hﬁ aqlecdt thedurisde ilsrielibt  den
f ol gegden &H\Hlﬁtt(éfl:omporthﬁl%hélhéukl%@ﬂatfél'er\ﬁa%ndﬁE qu-leufdn Ipanb.aérs incérporsh ik RBGiadem
sich erstregmfgenden Weg zwi schen den vertikal en 10 St Ut zpunkt en

(1), wobei das Freiluftkabel (4) ein langliches Lastteil (3) aufweist, das
\l/tgp den 2veUi bdoateaientTie daRp séidn 1@ Favéribijcatipe t rdagscequblIitexista droie isupports (i nayl davzinmge.

bel gang le6Gdonduita(@) réalidant unetcjol eorsio ententogeles [sappbttse (1), 16 Ipnduih (B)adhgegeant b ung
ent | ang deléiémegt derrésisiampe(3) auxssuppor® (1) @Buniexdds derlongneuri dy candpityB) dlant agencst awsi | s
(3) ver ur ssubartsdtlr dans Aeqdel i candyit (@eombeent elusieuns: pariied de;eﬁtezagb@blé@tqnﬁg elles

wesent | i chdape uiegrelation\hovtrd houte lep asspmblagee K13k entra dps rardjosriiant paosl e'r'g&ﬁfgecheﬁux

ver ur sache®gz. der Kabel - 15 gang (6) enthalt Kunststoffnaterialien,
der Korper des Kabel ent halt e| n erstes Kunst- stoff terlal und
di e i finek eUrgameamenh do 18 .°yt'a un élément
KunststoffWB‘E%’e(pleﬁtP"’ 8‘5 ? ° | 'l?p{%‘ '?8‘" 5‘?”5 e| t et
ist, - VorS&H ‘" ' 133% ﬂ‘d" BRAL @) Tuﬁpo

Kabel gang ['96 8? %"aT?!ﬁ zpu ungeht und 20’

ansch e L@& Blo 8o la'h a?at.(snS& ot PIGHRSAT fubikdhd %&sléomaé% in
den Godk Uggﬁiﬁ% °‘t§ 'ffa ok bisdi eflaegﬁd" i B A Pa oG ken,

o daB die nEﬁﬁJnt mazléﬁeg aopest%ﬁf@r%% §id KRtk (riobHd BT
erung VOgb ydr ei bung ZWI schen der Faser (9) und den sich schneller

bewegenden Gasen ent| ang dem Kabel kanal (6) vorangetrieben wird. 25
Revengl aat U®Rgencdment/de @616 GEIBR Ninelgusleeiglie déd FRéhididationis Platddames dane laruamher et
un deuxi bnaeusiteMbtste Haklique @8t uh pEiydtiyizne A haute densité.
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cont| nu, allong4 (3) de rgsistance soum s a une contra| nte de tractlon

s' etendant entre |es supports (1) et fix4 a coux-ci, HIMH"HHIUHB@UI%
(3) supportant un condwt (6) apt eph shorgr2wi | i sM dans u

de soufflage de fibre, |'element de r-~sistance (3) n'6t ant pas tegu
["int~rieur du conduit (6) au noins une partie du conduit (6) 6tant

deeoupl i es.deunl Agéhd@mentt deciedibleession t iane quelc@ique res eeweecbcaMp pPeicédenieg ydansgleguek lea
quoi un al | dubgfiantest ureiqualitéantistatiguesiegarbénecat i f de | ' el enent de resistance (3)

peut se produire sans all ongenent significatif du conduit (6 et dans

| equel | eT-cAinchgpncerent de cihin éﬁmbra@gewu agachs Str| WAilisei 'EFe'§9°"1°%‘“95‘1’ gﬁb&mebbﬂ?duut
(6) corfpr endevendigglionsi cOmPISRRNt Pheangiitd6), pé%?? Il%td“"l"”a“n séB $dq ' greg

du conduit (98)'“@ GRiip ap £0 WE(GH%HHH %

C

) ous uppor
condui t° (6) vergean 1 16rrent de r65| st ance (3) aux supports
(1), et ug Eﬁcala&c rl 95‘ fodf en%’an@ él‘;%%elénq; reibrididbtioR 9 @RETeqibia SdLREIAS Matidkel) »
dans | oquel Uh borjethyipReiuf usieurs parties discrAtes assenblies
entre elles dans une relation bout a bout, |es assenblages (13) entre |les
parti egs 65.arnin p6tsmétt 668ble Slon NCldandicdisn ¥ad la réendicitiond\dang) ROWE B fidhesolidd | e
selon la re b Gadlilé @6 carbdid ahtBtati@w.endi cation 2 dans | equel un |dl ment
tubulaire (7) entoure de fagon lache |'elenent de resistance (3) dans une
prem bre ¢mwWntdgendemert @ad@ble séitrn lacbwndicatioad idee lequeisia cacontratibnanccatbensk dansia
G@_yi t 4 di st idendémedwatibra plestigud dst dans kiplagedeDadUpqur ¢ed). 6t ant support e par

| 76l enent de reS|stance®g3) au noyen de |4l ~ment tubulaire (7). so 4. Un
agencement!. din agatsmert alo 9Ablp selon:lush diueleontiuordes reyandicationg e 11 dems lesel 12 sslaseni r e
(7) et |e cadnérighre egtepnstitude d'untrenlomen sontil épaesthes&msmnwaﬂaeﬁr@%aémnque

d' une seul tenant, le cor s du condui t % C ortant une matiere plastique
qui est_ th B sremae g pite A\AMEBFIBEINS U i RN AR dPrcERRGHIER B8

(6). 5% 5. sPJH"aH APAReRGRAIP o "8%?61 sel on I
revendi cat i oe ; 88'!9 8 %e e Al es ?%J%::tf 8?5@%% éﬁﬁg&ﬁ?ﬁ fﬁ'lq'éﬁgi?pfgg sérgt un
pol ydt hyl An g g’ﬁ .

EERRRE 111 ranc'%%: 1" sl %da"fﬁrlla agencerré"‘nre 1698 cun 2aFnsomqnt g, ofible 2
quel 902(9 esI PXO%Q g? e?'lalw i@%ﬂg&ﬁ&g&m I'eecgﬁgl dul B du\’mé)' Jolnﬁ:%an?%ﬁe une
qual i t4" ant | 6 npu o GHRER mafpENt S
apte | 8trep||5g1|i 55“ ,,Qg,p& n@gmmg&g@ de cabl e seﬁ

revendi cati on Qg OBMEE 'aaqésusﬁﬁcecﬁf‘@luﬁttdé&ﬁblé n%éﬁrﬂlu&n&ﬁ rdﬂ cUﬁdult 1d8 4ibféa@S ddns la
processus deyineasibd lorghBdink® dIbrigBe de RbonlidueRY @dliations tE loRgleGraddtGisinent @b révistaricd N
seul tenant @\Révodudbs |5 asNakiationsVddNtbrhipéeifurdd bt Betford W Contraint6 lpfodiistint whe dsmasibraNC e
(3) soum s |sensibRridAtmidirdienbenutke di Eanaiii darfibred@)ne | oquel | e conduit (6)
conprend des madit tunauit (B) disit achediné aliteur des paintsl Slede rit) Lavdc YnGrplachempnt @nffisantpour
Rreni br e natpetmetirepdea Shiiations dot la llangsur @ erganatderrésistance (B) tavb el rastant( Bhsiktamepbr t e
une deuxi bretanetieidox gaz teuttasspmblagd € 3)ddeLconisnion dencd darmier shirasdeis gpased (B de conduit

pol ynbre 10 de fagomd msiebantad Iinstaliatione'irfe; fibrersoufiifiedens la Rialité)de laghiacdernondesde cabl e
a enbranchenents selon Ia revendi cation 7 dans | equel |a_deuxi bnme natibre

I lgrlse rgent
m 1ere:
pol ymbre !nﬁg (3)L?ﬂ“'1“ﬁ P??‘L) om Eﬁu %Qﬁg suréc rne et?u on
la revendic i |éme ma% re al f
| e condwt 8 Fré g T4 et u en

pl ast i quel®din Riepsed latjanFuse Sbrp gptiaue ledeng; d'un agensement deca EoRRNh plugieurs
cabl e sel on PI°'&§°F@ P@%IE‘P S‘Pls“P "P'?alcﬁ“é%’ﬁ?ﬁé'é& ‘i"b'r?“‘&e ‘ﬂ'éH’ét' ‘% foaqu. feprocédé
| ubrifiant <empgrantjese % ne a t.l s qﬁng?

fent de By
S Carnone JEC L Hnb«?gjjgg

i éf;%: é%fﬁf s

5%2
pour cent. u u% Rno mHuﬂﬁ ﬂ'-{ i&
revendi cat i gl SE%M éh@%e uaqalﬁé’g &ﬁé‘r ) FTJJo E pQer@§ M.Lﬂéd‘@é?ﬂ un
revQ eng e &ontr am‘fé)&%tﬁsaﬁ 'aﬁfollm%tl ﬁgﬁb méindre bu e di?-

Un agencerrerb;,n ﬁ eafas. ‘é&ﬁ‘ﬁ?&n’int &%Unﬂi%rels ﬁl‘d@f&u&éﬂlé cHi® dui ddhduit (8)
opti que i NStggnp .eanparre lére matiSre! Jidsipi6 ot ka SUFSIACIREBMIIe ELOLIABE@)EsmpdftanP UgANE
al l ong6 de I}Qﬁ,{,&,{em&e i3stiqGB-dui REbroRs unubmifdRtistlide: 21l ongd (6) de fibre opti que
dans une s-~ri eeffdCugrar heie@a.dl 8490 SLQMAURIB) BosC3sumnbiGes (13)isRincheS bevghe qeiltontessi f S
(1), | @ condighttiesintsidb sepport warticald)i € a une installation de fibre soufflde in
situ dans | a tinstallei érSuitdalahsale sonduie(6)ide Ipy du-tejet, dhailigne (P de eanemissiched fitadn batiqee
enbr anchenerensitiisas tdes fechn{gdds; de3ibre souffiée d'Une aianidredelid giue la(fibie (B)oasperopwishe 2 gartir

mat i bres pl aline quidmité de conduibh () e utdisant] uriet frigtiey) visayause entsmla figrec(9) et des gaz qui se
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premibre matibre plastique et la surface intdrieure du conduit (6)
conportant ‘une deuxi bme mati bre plastique qui incorpor :I“u ||
solide; ledit 6l ment de resistangegggyg@ent decoupl 4 hf!m‘“mlu 11““
conduit de fibre (6) dans |a dinension |ongitudinale all ongde de Pagdn Y

des variations de |onguour de |'616nment de rdsistance 35 (3) provoqu6es
par’ des vaddphatenopies reidaventielosd dundit (81 ef fort de contrainte produi sent une
deformati on sensi bl enent noindre, au nulle, du conduit de fibre (6); et

l edit conduit (6) 6tant achem nM autour des points 6l eves (1) avec un

rel achenent suffisant pour pernettre des variations de |a | onguour de

| " org&ine de rdsistance (3) tout en restant sensiblenent 6tanche aux gaz &
tout assenbl age (13) de connexion de ce dernier entre des port6es (6) de
conduit 40 de fagon a rester apte a |'installation-d une fibre soufflee
dans la totalit6 de la serie de port~es. 1& Un proced6 d'installation d' une
flbre opthue |l e long d'un agencenent de cable conprenant pl usi eurs port~es
entre'®des points de supports verticaux espaces |'un de |'autre sur un
trajet 6tendu, |e proc~dd conprenant |es 6tapes consistant a: 46

installer un cable a enbranchenments (4) le long du trajet etendu entre |es
poi nts de support verticaux (1), le cable a enbranchenents (4) incluant un
6l 6megt de r~sistance allong6 (3) portl par |es points de supports
verticaux (1) et portant lui-nmgne un conduit allongd (6) qui est decoupl
n6cani - quenent de |' 6l 6nent de r~sistance (3) dans la direction
longitudinale e long du trajet d une manibre telle que des variations de
l.a ;| ongueur de |'Plnment de r6sistance (3), provoqu~es par des variations de
50" 2ot enperature et d' effort de contrainto produi sent une defornation
sensi bl enent noindre ou nulle du conduit de fibre (6); ledit conduit
conprenant des matieres plastiques, |le corps du conduit (6) conprenant une
prem bre nmatibre plastique et la surface interieure du conduit (6)
conportant une deuxi bne mati bre plastique qui incorpore un lubrifiant
sol i d¥®: effectuer si n6cessaire, dans le conduit (6), des assenbl ages (13)
6t anches aux gaz qui contour- 55 nent | es points de support vertical
(1); installer ensuite dans. le conduit (6), le long du trajet, une ligne
(9) de transmi ssion a fibre optique en utilisant des techniques de fibre
souff&~e d'une manibre tolle que la fibre (9) est propulsde a partir d' une
extrdmt6 du conduit (6) en utilisant une friction visqueuse entre |la fibre
(9) et des gaz qui so 13 oo, e .ultl.... .... EP 0 380
872 B1 ' 1 iii I1mMBuin wurn. [|..'

d6pl acent plus rapidenent le long du conduit (6). 6 10 15 20 25 30 3540 45
50 55414

50
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