;e3ey\véd 6T\O_ 19 ~JU~1 20~~ SHI ELDED CABLE AND METHCD OF MA ;NG SAVE

*c~2* Field of the invention The invention -relates to a shiel g gn@(](}Z
nor e par fij 0 a non-braided drop cable for the transm ssron f

si gnal s. mmmmmwm d of the Inventionln the transm ssion of RF signals

such ascabl e, fgkevision signals, a drop cable is generallyused as the final
link in bringing the signals fromalOtrunk and distribution cable directly
into as one. Conventional drop cables include aninsul ated

cent ot JMHERIRN =" < £7EEG R A0 URREE R SR RAE s Tounai ng
the cen r toprevent signal | eakage and interference from

out si del15si'gl®¥s. I n addition, theF#ldpidalllavgational | yi ncI udes a

protective outer jacket trg%grevent noi stui g enterjéng
RN

conmon construction fordrope cEBY & Fheluhes? gu?a?
al a(rjn' n?t ed tapmdmﬂmmcmarfo p@lxymrbfaycgeémsu,rtpr oabde?go:rheheent er
conduct or, e es, and an outer protective

j acket . ne pr ob Jngrrrrl vmjtﬁg%%)nventr%n Jf&%ra%ded drop'cable is that it is
difficult To attach to standardconnectors. In particular, the braided
shield is25difficult to cut and onnect or andnor nal | y
must be fol ded back over the ca H( i 'I' ’rﬁbalﬂgéhﬂoﬁ orization of the
cable. As a result, theneiraltthr aixhnscresases ohsREl $ admhehst snehaad

costs. Furt her f N br ai I intensive
process and | r%rat%let ﬁc;é"fré;,greéfabt% \:%lqtqh ]t%ecagb %OEga J;('jalépir/sodg %PE]HIH refore,

t here have beewstdemst Sl final ndudt rin thr igtdimnatlee t heghr b dfrom a
o tas Lor Rt ilid e S sl S e B 60 U P
br ai ded shi el dS&?DSFﬁéb@&mﬁemﬂt?nar QIRE @ W %elaﬁ ¢%l ineledel ashi el d

or | am nated 5ifetalltes toe@ﬁe&hlceirdimxadﬂrang caaﬂria@é I €hé aypsnet ¥eEN this
shield and the | nner, shi.el di gg ﬁﬁ. AIt I}bs co tructr n eli rr%nates

metal braids, Pt CPEXCes St r“ir% o‘%ﬁ% R AR
when connect or pravendt tsdcimed tleakease ac’aﬂolles:erafeswmalf:i@ncmtagder
trimm ng {oo0l i red.t t or. to be
attached Eso thggggl‘éﬁlé T(}Ps%rdgéglrﬁ?;erﬁ Itro aéaﬁlnée%rgﬁgft

connect ori zat i dCeHEFede Pé&t?leéstl%rqq‘f@rrrrdra@k%%é'—o tp%\rﬁr@ét%@leﬁrre of f

force of the blfebﬁhl es&e&ebﬂge)tue &ablld t e d dEendicadadkt Bu Pt bnt h6r
connector off t he gﬁ i.s .undesi r.abl q%med as co red to brai ded
Con&C

cabl es. German 588I s pEASE3 £ RS ﬁﬁtb?%ﬁ ‘é‘??%’é
alternative cabkaicenetr tepieorformen 20 partalc wWrat o83 1Vdidrdescri bes a
cabl e thafy i ”%H@E%uﬁ@hh@”%‘hec%’éﬁi&%tx' ‘6%51@{&0::' ”%l“laatr%}dé’é‘ SHIEPLDELRY the

i nner conductive core, an outer conductor surrounding the 1nsulation.
The outer cond@@FéﬁléGnﬂrlﬁ%s BRe! @A loattEaraldsp iR Ve ZEaCketms with 25

snductr ve Wres arrange@nrehgrr@lgﬁte\fyeeﬂtm%o}gﬂe}ﬁg%gpqgfép@édadgglgl e t hat
“i,Acl udes a cop er .conduct or pl ast.ic .covering surrqundin pper
conduct or, E bére r’n?srrr&“&}r Aurtd f EHE Y Tadtd c?tat'sacgh ‘%?m%? ‘ﬁ?’é

si de- by- si de arpangedowsr.es Tohaa rsuraudend tdiee ibreerdSd sl eld, ia metal foil
t hat surrgQunds S, a er u al
foil as az% out 8?@&. ell§ © %qlt a%%fc%[r}%a (Hral\ecentr on ?fg&l%g ggl!e@%%w?n%%tr on
provi des a nonhpirapdey @‘rU@ri mm@m ek wesasihy %@bh@hmcketa

connect or 19d€19‘i‘n%0@%nn%c%%‘htz%3ctl&ﬁrbﬂoré}{%erda)b?é‘c hog 5 a5 CPRRRELOr £ 1
prevent connector once the cable is connectorized. Furthernore,

the present i n%ﬁ?&oﬁrﬁrl&r@%%%&%]el%%w Ski¥Fhe 3Rt CRBERF di ng t o

prevent signal Fﬁrltﬁelfe@eeamidrrﬁrlergf afrenee 4 0mexid aneogenstgnal,;sa These
features are p ovi a non-braided s rgi" el ded c bI e that nc udﬁs cabl e
core conplisin céf‘i’tt@%S&(Yﬁdt?&odfresasncf‘ di B et riiee | 5P § r Y8k ngt he
center conduct eable fcrar:nsﬂoeelpea:tcrddmi ly monthfidree dl0esdi khdesbeeaundi ng t he
cabl e core and tag ther éis S‘(:1__ond el eecltrr cal Ié/ tlgndgctr e shr eld
surroundi ng thé |r§’t SHi e , bl & |k surroundr ng he sécond

shi el d and bondedvehérienal Aikmmdla?rgleto the invention, an interstitial

| ayer is |ocated between the first and



15 second shields and is conposed of elongate strands di sposed between said
first and second shields so as to be freely displaceable axially w§§ %%NSRUZ
serving to space the first and second shields apart from one anot her.

a preferred enbodi nent of the invention, fRe first and second shields used
in the cable are bonded rret al %}galﬂéggr-rret al lam nate tapes_extendi ng

| ongi tudinal |y of the cabf®@F ng” oveF#aBPFn§CF ongi £ adi A8K edges to

gr olguceb|100% ﬁm ]94:d4 I@LEPV@ECIQQS! 521320 ©b thellbﬁ_ﬁﬁeteéé}‘idulébg_éc1nlg _
referably, the first hi e] di ta i scan al um num po ef i n-al um num
| ami nate tape andf tHE" %Jé ‘%I# %I‘%Jgdt%ﬁe S %ﬂnvent?on ?

al um num pol yesti@ts tatuht 1 o atnth natme t apkic Tfl@lstshﬂdeoebrt hemtinteestiti al

| ayer are typi caII heI |é:§1ll Lgpg 3r9 ar nd tabe ﬁ el di §§t ge and
are fornmed of LAl WT e T ST 2P ‘?% %I%I aYPhe frands
are netal w re$bwahr@ldmwm Bm@ersifeml@ing heasar f asétbbughe
underlying first pr oyi nor e

t han one Iayer%i%%:aw ngﬂg“% g%enetﬂgtﬁr%ﬁéasf YM(I)éntgéls @]ﬂa%gstvgyl ggg?géﬁave
opposite hel i calthey aarmsTmr (Z@tipn R ockeweefically Junheno2 -4

and cl ockw se) colpR s S dhadHiensd iddate | @usTdypi £abpyccoyer |ess
than 50 percent of the surface ofthe first shielding tape and are sel ected

from t hegtbup EEFIRSt iHg RPN KOG IHriH HrRf drARERAF RsEARd bl ends
t hereof. The i a@nist lftdxaltﬂeawnm’tdrnoﬂdjdﬁo@tﬁta/ca{m e o et @hb e es

di sposed al ong?,éde the arns, 5an gl sa ien(aélurd.e a t\c/}%t er bl ocking

mat erial.The p $ENT S gr‘?ts At (Sm& i"dEs métho maki ng a shi el ded
cyble. In the mnafegzd;pume;adrfllom lods & heatsl @@,bl@mablmlmﬂtamriisﬁmg a
Cent er conduct opoaadoaq elaalidst leayele B MNdng At Lanbiercondugt or s

advanced and a first electricallyf~""_~cond uctlve ng tape Ts

| ongi t udiRal | ytheappEdorescgsr &0t eilafhed CW RE e ethDre.
ThelSinterstititablbayes usdepphiaedyt @chedd Y EhHiRldidagmbbesigeical |y by
helically wrapEi B? t he strandsaround the first shielding tape. A second

shi el di ngt ape 8Pt fEn | ongi tudi nally wrapped over theinterstitial |ayer and
a cabl e jacket extruded Geemanhepddecarndosisi R3NP U7aier tandriiiuce t he

cabl e Pref erabyys, k38maLQd LY IEJ:'I‘E PRI %%hbf%ngéaggsx{ﬁ?éé{éﬁﬁsh'fﬁd' ng

tape to the ca core an hesecond ape he Jacket.
The shi el?i ngt apssignéapr ePEr aaw l%éﬁd@@sﬁéftléilesp@ yrdrLanedil 51 ned wadee

tapes having | gAgi hHdi-nabnedees vehabrar eReghllia@n s Idu @b AUSIhAPPhEJ
rel ati onshi p. Thesel am nate tapes al so preferably include an adheS| ve onone

surface ther eof™2GFt RoP BCFH”?t CORFel By A afdiHTa SR HPadhesi ve on the
inwardly faci ngusuoﬁadeﬁ@adbac&msuﬂlae;uoabl e Teer @ua:md: tdmdam:mnd shi el di ng
t apei ncl udi ng n F FLet r ich the
outer jacket |§grg ? g bl%lg\?}lag }(Qﬁl e}s(“lert% S glﬁﬁﬁ) 1IY\QI ded

p Sbl e. Thé@Sshi eIi@I@du@ébV@sW@IfeﬁhérKﬁv@ﬁ?@l Gheéfle@eeta@ﬁg!at o LR t?aﬂcéhlﬁ%%t andar d

nnectors. Spéééf:kEEbEYab@‘é%Q%ethB% slmc%%% ARl Hey NUndU&ided, 4t he
pr obl ens -5 JUN 2002 associated w brai ds are not experienced

duri ng connectB%F%E%FoﬁOHFrtlﬁg §HF€PH€611€é’bltéleofcqgf@q RAEHYOFRT 1 2

addi tion, the ¢oppestintsal Sh@¥©ﬁntiﬂnfgh6:h@a@>|l%tsfﬁld I&s iV eitinen sksiebaposed
of strands that are.s ax!ial I Y. dis %hace%lélset%n%t ndf |re trinmm ng
prior to connedt OFT 2RI PoHC BGF ng fore,” Thes& axi ziﬁci}‘l Qﬂ?%cje bfe strands
assi st i d0anchehniagdt he mennéctfoalt Ghelte scadrlcandshushe neressi ngnd he
putl-oft resi sLanesadtobBe:CaRLA cho Bl rdesald R ofq LN, X 2l ngs

O her features and advantages of the present invention WICIJI becorre appar ent
fromthe fol | oWRgrdehapfldd description of the invention taken in 15
conjunction with the drawings, in which: Figure 1 is a perspective view of
a shielded cable according to the invention havi ngr portions thereof
partially removed for purposes oM@t @htheliventipne 2 is a parti al
cross-secti onal view of t I I l'ine
2-2; Fi g(étrse 3 is a schema %Ql E?Ie%%l??r glLt?lq’oe(r%&qO(?1 QIr&%Q%E& d ﬁﬁkﬁ%rgig |gel ded
cabl e accor di ngres ?hbllenv&ﬁfﬁl 6an kFeg@esidy atdarErehae i ¥ eCYRRACHPT A

shi el ded 25 cable according to the invention attached to a standard

one- pi ece connector and with portions broken away for purposes of
illustration; and Figure 5 is a longitudinal cross-sectional view of the
connectorized cable of Figure 4 taken along 30 line 5-5. Detail ed
Description of the Preferred Enbodi nents Referring now to Figures 1 and 2,
there is




‘shown a shiel ded cable 10 in accordance with the 35 present invention. The
shiel ded cable 10 is generally ~ 9 JUN 2p02 -6 known as a drop c$l§ ¢JUph@002
is used in the transm ssion of RF signals such as cable tel evision signals.
Typically, the over-the-jacket dianmeter of_the cable 10 is between about

0.24 inches (0.61 cm and 0.41 inches 5 (13@4 cn) The cable 10 includes a

cable core 12 rLhSin n t c l ectric
| ayer 16 surro%ﬁgpr%l%t h%ae%er%%lé) duglt%ﬁlloe"r,&?l firs é&{“ el Bét"e"fg\ératgl y formed
of a first shi ebdinegtod palﬁel—l;ﬁfsmrrqwrtdl@ tdedoleabl € coreedmiveds bonded

thereto. A sec I r ef r gﬁgp% t ape 20
surrounds the ?:&(r}gt?l%s oglegl ?{'heer Z’l}le\éefn% %Q/—e?{tlaof seconEA d[#}%) di ng tapes
18 and 20 prevéﬁblleeafl%é}@eS@tffftlh?ees?ltgﬁéll@l@@% ta Aranantedignahe center 15

conductor 514 andaiater fa?lﬁe%%efﬂf%@e%létes'f‘i‘%nﬁ'eg&%la%eo%{b intpstd tial layer
22 is | ocated betweén the shielding tapes 18 and 20 and spaces the

shi el ding tapes apart frdResRe feRsUEEE. aKec MRy Lokt B i Himded e
second shi el f" BfgflbaaedZQabQepwbectlntchedeeblae ckara ﬁ:%x]@élc&in\ﬁﬁéﬂ}ﬁb of her
environnmental effects an tq.t cond shi el din

TNt oned abovESEERE CBRPEFECONATE: Br CHELER LERE SAEraS SO BT 0 he
invention is geaetakr| yondedtbm, thefumanseﬂestmncaﬂlaFcmn@uﬁb;v&uch as cabl e
20 Lot eviigion shobshssu B.ERRLE" RANAURHEr Ladl Sl Sl laimg of
copper clad stee wre conductive W r g Fﬁ can ‘al’so be
used. The di el eetend eigerricaddn benfiurhddeobhdfet Idersuafrb@m?e@gortme solid

dielectric matgrial. cifeigr abhy, ot BgL3A S*la@k%@t 5LS L LAYEN Nt the &JBYRY 1 al
;gl reduces attenuation and_maxi m zes signal propagation such as a foaned
ye

thyl ene. FHaHdi BFOnPOREPAACRBFFEPhYI éﬁ@oﬁ%}n@e tasédhe FRYPEHE 10

further includes ﬁq&éfetleia%lapaer ishietdtag bapaedd %uer iRdicngriche
cabl e cor bonded to.th car e b n adhesive

cabl e
“ayer 55.1he | SHERTAATINF Ta8gee ot St RETPPFSE SF: BRATAG RaBS T RBRRe typi cal |y
over | apped so dhspod@dobstivetdi sgtdvéiage asdprevpdddshyeflde fior sts to
shiel ding tape,.T IS t [ e onducti ve
| ayer such aseb ﬁfééi &T$?1§% ?g?aagga%?g Qﬁ%g@ él@% E%?ﬁgpggﬁﬁeldlng
tape 18 is a Uﬁﬁaee|%m¢n5}é5taeed|ﬁeeeednghaebeﬁyﬁeerﬁaiepmzenﬁtt1
netallayers 2&ahehsP. bonded to opp05|te si des of thelOponner | ayer. The

pol ymer yer 26 is typ| ally opyl ene) ,or a
polyesteﬁgfilanhe net al ?aﬁe?§g§%¥ égemg§5 Eb ﬁPHe Edrunt oi
| ayers. To prestentfirsickamng oécohé shﬂaidsnuseﬁemdlnge thblalammnunlf0|
| ayers can be al

te%5|le andelg%%g <gHQé$%fé$$igﬂéPuﬂ%ﬁéi ?Mﬁxégga TgkéshaV| g this
construction a]r@’l%‘%ﬁcﬂjdm kﬁn@lérthﬁeCWbR ﬂnﬂraﬁemgkof’ﬁéiﬁﬁﬁﬂ@ﬁ@@o I n

addi tion, the fonsishisha ned@e@etcl%%eueéabbwabﬁeeuaqhgdeeve&a e
adheS|ve2 on on urf ace thereo% rOV|de t he ﬁdhesh flgy%r 25betmeen
trs?be ? Esife& s

the firs? shi et tGPRE AR UEEB e cBFEfeEaRn¥ ad is typically
fornmed of an esmmerdmn@ctapec39|dn(Eﬁﬂm;nemhprQeleﬁﬁmkaaueuaMel(EVA) or
et hyl enenet hyl o] a 5adh ve.
Proferably, |t HATFILES SHIRF i Padcthathey sHEEISEHh] tBedy oo

al um num pol ymbpyilene mlmeﬁuaraﬂiumeumabemwaheaﬁaw cAps ywrerands
adhesi ve. A second i ﬂy&@fsébtféﬂl @95é9p§r30t§5&eal1r1§,smqlfaarﬁ§/ %Lﬁfldj' ng

tape 18 and al so provides shi el t he center conductor
| ongi t udPhal cRIRENGf Ehe %eeehdseh?éeanagteaseaee are fpgmes Qf netal

over| appedand \Hhee§e§@<ﬂlﬂo§ht@kﬂimg yapfsis preferably baided tihendabl e

j acket 24. The second ﬁgleldlng Ee 201 ncl u s_at | east one ¢ qﬁﬁgtive

| ayer such as & HMSBhel & FFcCPBFF gy ?Sﬁn £ épeﬁﬁ?§ﬁ1 & ‘bortfed

| am nat e 1 ssumfwezeozf ghet apderiglindi figratpshirmddingyera@ witHe net al

| ayers 36and oglt of _t ol rd r escri bed
above. Fbmeve?ﬁeegfdggﬁé%egggd%% §{§ggagﬁa%3 g%ﬁ%%é%%ﬁlré?%gtégﬁgto t he
shi el ded 3&abl ehéi‘ﬁlng h@s@éebﬁﬁtsﬁreeutﬁglpaﬁe S2QN @ spriefeeridhigr s have
bondedal uri nurs ol yest eheak ugh nuEs bakeabed t@ng | naddidd.anodig pevent
cracking of the al um numinbending, the second shi'elding tape 20 can

i ncludealum num all oy foil |ayers having generally the sanelOtensile and
el ongati on properties as the polyester suchas descri bed above with respect
to the first shieldingtape 18. The second shielding tape 20 typically

al soi ncl udes an adhesi ve on one surface thereof that fornsan adhesive |ayer
40 to provide a bond between thel5second shielding tape and the cable

j acket 24.Preferably, the adhesive is an EAA copol yner forpol yethyl ene

j ackets and an EVA copol ynmer for polyvinylchloride jackets.ln between the
flrst shleldlng tape 18 and20the second shleldlng tape 20 |s prOV|ded

oy . NN o o " v o o,



1 g JUN 2D02 -9 weak and permts axial displacenent of the strands during
connectorization. The strands 42 formng the interstitial |ayer 22 §r3
preferably helically arranged about the firstS5shielding tape 20. 1 UN 2002
Preferably, the strands 42 arenetal wres “8F textile yarns. Metal wres

areespeci ally preferred because they nore stre royide a
conductive bri c?déc{ ‘?ﬁgﬁ% %e sHilg d*f?fé%a 15, t}é%d”?tf'u%"?%ﬁﬁgl"f‘xeg@’?ﬁngth of
the attachnent fhetaseen, tdiﬁrézab]le&:@nmmrﬁ"teqﬁ@wcerﬁxe@ﬁl ey wirestacdade

gpppe{ or ?Ium rnqg {§ Qgﬁﬁ%%_ﬁ%hener (%%§U| q;sfggﬁtégg ang a
i ameter o up abou es can be
appl i edin oneIgnauptunnsuﬁclqgeﬂé@mﬁne&ﬁbﬂmﬂqqﬁﬂomwammtamamndSparha nor e

t han one layer ) ]§¥q£§9 Wi aghl t

opposite ﬁ%llcéﬁlorleﬁ{ i ons. For eQ%#%ﬁé |rsQﬁI @%fg%ﬁ?%égg%%ebe
applied in acl é?@lt\h B 1Y @mdamaﬂa]andr@%eiﬂcﬂmaea%/ealmgwcﬂ@sml ied in a
counter cl ockwi sg 0 %{rﬁ é% al%oaf]]Bfl%Q%\éfenta Wt T8I Bl WM £ £ S A & APPI 1 ed
such that they are ree i splaceabl e axially and thus are not interlacedin
the manner used to make Hﬁéﬁ@@@sﬁnﬁe§nvﬁ¥QHﬁﬁ e, ol es avifreshod

preferably cover hexsnighan s3Q dlefeeeiz®f &.he surdhacenofuddecwndest yi ng
shi el ding tape_ 18, and 25n0reagﬂfferably bet ween abou&ﬁéﬁaand 20 percent

of thesurflace & eﬁﬁecﬁﬁégﬁlyﬁn§ Sl Ty ApE 1A e ft i it above, the
strands 42 cancahﬁubeomoapdsaddabl@extubeLpamnssuExenpktmygthennenter
|ncIudepolyestgrndﬁg%g&dlgng calt.an g dng Aand b éyg%%ﬁﬂﬁgfi . 30Preferably,
the yarns are cont I nuous “rufti |Ianen pol yester yarns arns can al so
bg seni conduct Feadncténearhieddduoet itapef ilsarkomod tardifialdns xaprelice

aconductive br I"égga%%\e'@ewrgg%eah' akdling tt@]l%e%a%@eaf&%% Thg,yarns can
sui tably provide les Spercent cqverage of the under]ying shielding

t ape 18and, fanéﬁéﬁﬁFélaﬁa}agéﬁeﬁsbéPWééﬁ ZGOaﬁ@e4§HﬁﬁQxﬁﬁle1QPn9JLMIzoo
-10 of the SUYf:abﬂeof:ybh@aﬂllﬂzsbyshb@hdbﬂgyt aReppineg w@w@rmgf erably
hellcally arran ed ?bgﬁ g sglekdl tape 18 _and %g{ g%#hed al one
to formtheint&f St yer 25 oF L8aR%& gbﬁblﬁé&\ﬁ A 5w tes. For
exanpl e, the yhbanps aﬁdthenaﬂomgnegd@anlbgdwsp@wed avengditlde one anot her to
form the 'nter§ﬁtékékhé¥§i ?gygk b dsép%%%ﬁ% '%%%%% axdeRedd 2hgye. The

interstitial |ayer can_al sdo 1 nc u e awat er “bl ocki n naterla to trap any
noi st ur e #hat ﬁﬁ??ﬂ@nFBFeiﬁén@a59§elﬁoaﬁaoﬁﬁéﬁe#PQ: on of the

metal | ayers i npt:aeegabhg, I{h@ watabdblEoekheg Meheridest dbddmexa®l e,

i ncl ude a mate swel | r _such pol yacryl ate salt (e. sodi um

bol yacry ate)  FHEFCuinar AL ek R Spotd R oo SR e Shom ot PR i

usedl5as strandecd2di ahibhédingetspet tal thaydacR2t .apflhedHicdirgg rands in

the interstiti d rf.ac t or second

shleldlng tapeééag y%% %?g?%%%bg ebgﬁgggé?%ﬁlgl%dq éyaﬁé%é%m1l n Figures
1.and 2, %he chdrénabeogarepahpyiapssongdltydésaad hAL jaicket

24surroundi ng pbeisesprd shi ghdbogruapgla@; rm@ul@eﬂg@h% i sryad erably
formed of a nOﬂ%conductlve mat eri al su E%lene or onV|g¥b
d

chl ori de. Al t er \APHVRFG, FaPFBWASABKE®F §EP ea§”52§%

pol ymer can beonsedurfatéethabbeflowushtahe ﬁﬁxbwlshiaﬂdﬁng tmauns
requiring conp thih U|re Fiqu I ates a
preferred nethiggf§ %% Qg %dkg% “%%%%@-tﬁg“#ﬁﬁg |%ﬁ§% 30shown
in Figured3, tadisaphe CbﬁeCQQleonpKESaw@-a@@nﬁ@ﬁqmﬁuﬂhmqﬁdnmgammbe
surrounding di §£8%&hﬁ Iaxeadﬁégiv@dmn%% forucwa@sdﬁﬁlfaiqng%s 1 hes cabl e
core 12 isadvanced ?lrst shielding tape 18 is su ron1aree| 52 and
IongltudlnaIIyoﬁﬁﬁpﬁBHCBrthﬁl8§F§Ftéa§§ﬁFaﬁﬁb&X9%qA%ﬂj?9u9¥%ﬁﬂ@ﬁc%?% As
menti oned abov@esirdQ BUAGR0On- thet Baifinkia shigldi ng tape 18 is preferably
a bondednetal -polyner-nmetal |lamnate ta havi an adhesi ve onone surface
Chereof . The f1rst shi el dPRgSPABACEs CERmE & Wiitth e Shed; 960 <5 Fhoe
positioned adj aceatbtbe undetbmﬂagdcabhmenmuréjl ddeaint chiEsy ve | ayer

i snot al ready cl uded t i~el n ) ayer can
be applied by %%I g?etﬁean suc %%s%£¥$hgf£%1 H(ﬂ'%de$bﬁ§$$ gb# ys

wr apping the firstshielding tape around the core 12. One or nore

gui dinglOrolls 54 direct the first shielding tape 18 around thecable core
wi th | ongitudi nal edges of the firstshielding tape overl apping to provide
100% shi el di ngcover age of the cable core 12. The wapped cable core i s next
advanced to albcreel 56 that helically winds or "serves" the strands42
around the first shielding tape 18 to formtheinterstitial |ayer 22. The
creel 56 preferablyincludes only as nany spools 58 as are necessary
toprovi de the desired coverage of the first shiel ding20tape 18 descri bed
above. The creel 56 rotates |ne|ther a clockmnse or counterclockmnse

Y M o, I



35 sleeve 74. As shown in Figure 5 to attach the i s ~uN Zooz -13
shi el ded cable 10 of the invention to the connector 70, the shielded cable
is typically prepared by cutting away a portion of the dielectric 15 8adN 2002
first shielding tape 18 to expose a short I'ength (e. g. 1/4 of an
inch5(0.64 cm) _of the center.conductor 14 protruding fr n&pe dielectric.
The second shi efaFRGLE5EE Yétgngfgééétaﬁi 355 gFPF56§8c§%% YA ldi ti onal
short | ength(e.cgnn&tdoot zanibnchf( 8hé4stik)]ldexposibig btife tdieel ectri cl6 and
first shielding,tape 18. The_connector 70.1sl .ached t o t.he cgable 10
by inserting th%ngggﬁ%ﬂﬁ72 g%tﬁégﬁgﬁﬁg’sgpgla8%3%?5péé%§8ﬁgmf%ﬂf%ué?e

i nsertingthe outeplgl eéveh@4invenhdonhasj ackposed. oThetoandss|tdate aize i s
then crinped doywn. 2N uzbahhe IpLng :

conpl ete cgnned%%}?gg i%gggggp%ﬁgigagfg.g%ggaﬁéegkhegégggh st%ggkg%l ng
thei nterstitialPTagerte2capeegEesiyapboeabl Bubshaerarehetiesshieadidgildy t apes

18 and 20, the gf&andscabheepyehedhacksaxsal iy aschbeifagnRget eonkleshidly 72
is inserted.lnsertion of the connector does not req

uire ,
speci al 20pr epar®R i oA of2oke of N3 cHRFREPEHRY . CA8 BRSt - SROWASPHEGHE 5, a
portion of the @xiwehé ycsbspl aced strands 42becone | odged or tucked between
t he conneg& or bushing72 and the second shielding tape 20. These strands
42serve t 0 hel p anchor the connector bushing 72 in the25cable 10 and thus
increase the pull-off resistaBrefdiddgictiin ef the Orawtihgsf orce necessary to
pul | theconnector 70 off of the_ cable. The benefits of the invention can
bedenonstrated by deter miQFRRY tFRAHINes ARd e beefReRBOERBI 8BS S&R/EE
Shndard connedoressingi e Sestnarioddeser fhad ens Sastsoiat Cabl e
econmmuni cat i pns i neers nt., - TP- i ssued Januaryl?7,
1094 and_ ent  ISREAATHS. GRS TP 0T A o b TCoNNet of FESBI E5 Ui ng. T &
nmet hod, RG6 caldces drati ingB85aitloviere theavyianket dhameten: of 0.272 inch (0.691
cm -14 "1 9 JUN 2Q02 wer ¥ ]I%a]bé truct edq usi nmet al
wires according to the i\;l%le?ﬁltrlcé(;nrrlpgln%da@ e%é\it/a%@%o‘_ﬁg%?u%?e. gg?%a%df oaned
pol yvi nyl chl or9edel @ @FonsEingedrP sHi®e| g R tepjeshavied resul £ 8nEre provi ded
in 5 Table 1 angdemmsddAttnge tdedrasetbPUblrdded e5f st angacebctibe ;
cabl es according to the i n.venteicgg.. TABLE 1 .Co;mector/CabI eConnect or Pul | - OF f

For ceOne Piece Cri npConndctBt:abl Enéa Aft CHBT EBIVIDE 1 30RY WO B Ede
Conpr essi znConnéget el il ee\Glaldl 2 7ON) FGabhl o837 MM HEON 1 dhg | hiaddRtRen to
provi di ng ease of connectﬁ;&&f‘aé i§rh$r%:l ;npgq&:gldc Cl%?&ﬁ)gét%hl b?f%

e 10 ep at a

resi stance, the shielded ¢ of the invention can roduce

better rate thaetdmdaft imsdalindraiduid i ahileke arcardivuetocsbe.
Furthernore, the shiwlged cable sufficiently shields the RF signals carried
by the center conductor. Accordingly, the shielded cable 10 of th

i nvention overcones nany fof9%%fe rlo%laer%e%%%%%?la‘f%dv%\?‘t’ho rF‘théregdt?gbl es.
-45 19 JUN 2002 aTHAT Ak dGdlilrfy GAIVED. irfver sin ed degicicadl| eo( 20k teadpridsi ng:
ajcabl e core ( K | S| t 4 di ctric |ayer
(16) surroundi :o%)ge %e@%éen %%%oﬁ%c%‘% %?ij%?%%ﬁ#%%% %Pg]é P %glkﬁytfor
conducti ve shi ghdpos®s sufr riculnt tigp sledn cible core (12) and bonded thereto,

said shield (18) conprisiggna-bonded JrefdlgpobyPesr netaksL aptrabahiape
ext endi ng | ongi t udi nal ltﬁa of” the cable (10) and having overl appi ng

| ongi t udi nal edd&¥ o BB TTtFFE I 2 onbiUE FYESSAI ERFeR2@)ong
surroundi g saild rfd rssts shield (18) conprising a bonded netal - pol yner - net al
| am nate tape extending longitudinally of the cable (10) and having
over |l appi ng | ongi tudi nal edges; 15 a cable jacket (24) surrounding said
second shield (20) andDbtnitted Ddweirigttiain efitharréferess Entibedidnayes (22)

| ocat ed between said first and second shields (18, 20)) said_ interstitial
| ayer (22) being corrposed?%?e@%d?@” to Figures 1 and 2, there is

shown a shielded cable 10 in accordance with the

35 present invention. The shielded cable 10 is generally



?0 strands (42) disposed between said first and second shields (18 2% SO
as to be freely displaceable axially while al so serving to space sll N 2002
and second shields (18, 20) apart fromone another. 2. The shi el ded cabl e
according to Cairn 1, wherein said first-&hield (18) conprises an

al um nunpol yol efi n-al um num | am nate tape and said second shield (20)
conprises an akoawnuaepel yespecadllenandmis lswchdne trepe.re@silies ighi el ded

cable (10) aCC8Fdhf‘gsE nﬁ@% gpura 's”?:a%}% t\éﬁ%r\ﬂ'srlo%a' QI ]% stitial |ayer

(22) is forned fromafrirs metal wres 'y arranged
about the firstTyshreldy, th%oygr&UNezﬁezk&t ﬁh@n@rtiem d:éd tdeb | {1160)10

according 10 O ai g8,euheLeb o8] 94 BLELSL! tioaleal AT A7) fa UiRthes

conpri ses a secon ur al of nmetal wres helica arranged about t he
first plupali tylo@‘lrr@ltﬂél wires and 5 having a heli cal orientation opposite

the orientation of the fiyst ch!’déahbt yngguggtsag Wai8% 3rel® shiel ded

cable (10) according to Claim3, wherein the first plurality of netal wres
covers | ess thapr3plpengearn @i—Oﬂﬁétguﬁﬁaééroﬂoﬂﬁéclﬁ@éfeﬂ-l4y|aﬁ)gi i rst shield

(18). 6. The Scﬁ‘iéiQ@QrE@bii%é%OisaEﬁQEQhﬂalhB 2R% Bbnthdl Bntuerherein

said interstitial is formed fromyarns helically_ arranged about
the first shiehdfi4® Shle ePspferaedychpreedl1of acéargitn§hicldiagm e,

wherein yarns dge a1 g a@@@ﬂouﬁd@ §1~@9J:§bié>’@6rén§!209ﬁ§r ikegsniskan 50 percent
of the surface of the underl fli rs shi el .d éﬁ;gg/ g hi el ded cabl e
sEPERREG©

(10) accor di ngtF¥i m B, S %IF |’ﬁh%‘3 9 DhehET r GmSERETY oup
consi sting of smle':aﬁsmg t&eét D0 anth anaas deyar Bsrafdshlendsngheegef.. 9. The

-ohi el ded cabl . accordin im§6,.wherein s terstitial |ayer
Doy ki 11 onalts Tiare gt e iond Shlb BatG ok ar AR e 80 BEFARE 1o
The shi el ded c]aetal}eag(é&)f aclcorsimgalo hainof tfhaémﬁtfﬁea byhehei neazied
interstitial éc(t rthr co |sesa (li én r ial. '~ 9
,~I N 20 17[%‘/& Y %r%n il ef(aléldog Blre® %6jgng ﬁprl s§ing the
steps of: advaunmertgsiza;t;adol elayoene QZstcbaq;atedn}geaweent Ehecehdedﬁong( 14)

T o | A 00 P LR DL )

| ongitudinally apping a firs
shi el di ng t apeEqar8)ong oumeltlngre. ca?bl@abme:lféq};??taaﬂ sverbapQSnghEongi t udi nal

edges of the shi&lh %E@P&lﬁ&@apé%@ogg'l?goﬁgetfEﬁét c§B&%‘ ‘3'::'891 tape (18)

to the cable core (12) plying an interstitial |layer (22) conposed of
axial |y & spl RIFTE R a@*éh%lfr%rh\dsrfewna%uﬁéf?%Sf ARet 1§hb@r@1er¢g t ape

(18); 15 Ionglttdrdimléé/cdyr@pm{@l@lﬁ;@cr@@ebonded nmet al - pol ymer - net al
| ami nat e shiel ding tape (20 around_the interstitial |ayer (22)

and
over | appi ng | ongi t udi nal®%® CprneferRAYRI dFRG FﬁBEeFZS?ndUCtor 14

in the shielded cable 10 of the invention is generally

used in the transmission of RF signals such as cable
) 25 television signals. The center conductor 14 is

preferably formed of copper clad steel wire but other

conductive wire (e.g. copper) can also be used. The

dielectric layer 16 can be formed of either a foamed or

a solid dielectric material. Preferably, the

30 dielectric layer 16 is a material that reduces

attenuation and maximizes signal propagation such as a

foamed polyethylene. 1In addition, solid polyethylene

may be used.

The cable 10 further includes a first or

35 inner shielding tape 18 surrounding the cable core 12



extruding a cable jacket (24) around the 20 second shielding tape (20); and
bondi ng the cable jacket (24) to the second shielding tape (20). 2$JLW
nmet hod according to Caim 12, wherein said step of applying an inte 2302
| ayer (22) conprises heli caIIy wr appi ng ek@ngate strands (42) around the
first shielding tape (18). 13. The nethod according to Claim12, wherein
said helicall ya\lwdaﬂmmigecttte:p donpralses dete day lan wdippsinge aldyest2pl ural ity

of netal w res nd tktd %tlfsén esls dé@gcﬁgpﬁl%&?l)%%ﬁfgw]g\{:%(%)y ?ég 14.

The net hod acco Or%gol Prierei n'sai pp
further conpri 9&9 rtezlplccaﬂl]w eyl apped seTdrite pl LOGH i thietdimgal wres

about the first plyrald ty t(ﬁg&%d . gﬁjér gﬁfrg.'cel LAl & Tp%m @%gt The

opposite the ori ent ation o r st ity of metal
met hod acdor di kg rs¢ Ghdiehdiaig weareilB saialudds ol |yeantappiag st ep

conprises heli %%ln' o W3R %g’géﬁ%&}{]?%@u;%ﬁf} tré/etOJ R aﬂo %&é’er | ess

than 30 percent o the sur i ng I rst t ape
(18). 16. The ﬁmelf@éfa@éo’ormhmg fig s aﬁhﬁeﬂzimmetramm ik rﬁelb@’aié? wWr appi ng

;1 op comrl ses 10k Lat XoWARbIdia A ] Kbl il Jennsianeund the

first shieldin tape e net ho alm1 erein
sai d helical | ylawapgi ag §Dé1p 380 iperidsss tl@elqnmslyteweaﬂﬂmg)ﬁ Hré’len rst

pluralitygof y e t t rd A
under | yi nlé) fi rg?mgﬂll@g liag,%§5 lﬁ% gjglwe%emaygéetjrﬁd%gc%or? ng to Cl ai m 16,

wher ei n sai d h@PﬂEaﬂﬁﬁlw gﬁpigngpﬁlé@r@@hﬂﬁ%és Held @AUMESHppiingta first

plurality of yapasmsehectagefkomst aeldgrscauraxféorwps_tdarlgyoftrﬁ@i Ve in@urg ot t on

,’Ed 5 aramd ygr ni ﬁmd bl ends thereof. 19. The net h%%%a%gélr di n%&to Claim
wherei n sat@*helF¥SFFy wrRpBrEYSEite S TRAGHEREr o aty

wr appi ng net al behééagabeht tatnammndew Ifyurlg 15 yldrsstcashibel doithddapet (sk8) and

di sposed .al ong_t he.first.plurali .. ASr . AL AY% A A

.A3.A@ gf A[ i\r%%gur& g\%@? ga ﬂ gﬁ@ %ﬁ/ t?le Sanle’ Tendle and
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freely displaceable axially and thus are not interlaced
in the manner used to make braided wires. To that end,
the metal wires preferably cover less than 30 percent
of the surface of the underlying shielding tape 18, and
25 more preferably between about 10 and 20 percent of the
surface of the underlying shielding tape.
As mentioned above, the strands 42 can also
be composed of textile yarns. Exemplary varns include
polyester, aramid and cotton yarns, and blends thereof.
30 Preferably, the yarns are continuous multifilament
polyester yarns. The yarns can also be semiconductive
or contain conductive filaments or fibers to provide a
conductive bridge between the shielding tapes 18 and
20. The yarns can suitably provide less than 50
35 percent coverage of the underlying shielding tape 18

and, for example, may cover between 20 and 40 percent
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the surface of the first or second shielding tape 18 or
20 adjacent the interstitial layer.
As shown in Figures 1 and 2, the cable 10
20 generally also includes a protective jacket 24
surrounding the second shielding tape 20. The jacket
24 is preferably formed of a non-conductive material
such as polyethylene or polyvinyl chloride.
Alternatively, a low smoke insulation such as a
’) 25 fluorinated polymer can be used if the cable 10 is to
be installed in air plenums requiring compliance with
the requirements of UL910.
Figure 3 illustrates a preferred method of
making the shielded cable 10 of the invention. As
30 shown in Figure 3, the cable core 12 comprising a
center conductor 14 and surrounding dielectric layer 16
is advanced from a reel 50. As the cable core 12 is
advanced, a first shielding tape 18 is supplied from a
reel 52 and longitudinally wrapped or "cigarette-

35 wrapped" around the cable core. As mentioned above,
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applied with the adhesive surface positioned adjacent
5 the underlying cable core 12. If an adhesive layer is
not already included on the first shielding tape 18, an
adhesive layer can be applied by suitable means such as
extrusion prior to longitudinally wrapping the first
shielding tape around the core 12. One or more guiding
10 rolls 54 direct the first shielding tape 18 around the
cable core with longitudinal edges of the first
) shielding tape overlapping to provide 100% shielding
7 coverage of the cable core 12.
The wrapped cable core is next advanced to a
15 creel 56 that helically winds or "serves" the strands
42 around the first shielding tape 18 to form the
interstitial layer 22. The creel 56 preferably
includes only as many spools 58 as are necessary to
provide the desired coverage of the first shielding
20 tape 18 described above. The creel 56 rotates in
either a clockwise or counterclockwise direction to
provide helical winding of the strands 42. Additional
creels (not shown) can also be included to produce more
than one layer of strands 42 in the interstitial layer
M 25 22. In addition, if a water blocking material is not
provided in the strands 42 or on the surface of the
first or second shielding tapes 18 or 20, a water
swellable powder can be applied to the interstitial
layer 22 by suitable means (not shown) to prevent the
30 migration of moisture in the cable 10.
Once the interstitial layer 22 has been
applied, a second shielding tape 20 is provided from a
reel 60 and longitudinally wrapped around the
interstitial layer. As mentioned above, the second

35 shielding tape 20 is preferably a bonded metal-polymer-
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applled with the adhesive layer facing outwardly away
from the interstitial layer 22, i.e, adjacent the cable
5 jacket 24. One or more guiding rolls 62 direct the
second shielding tape 20 around the interstitial layer
22 with longitudinal edges of the second shielding tape
overlapping to provide 100% shielding coverage.
The cable is then advanced to an extruder
10 apparatus 64 and a polymer melt is extruded at an
elevated temperature around the second shielding tape
) 20 to form the cable jacket 24. TIf the second
’) shielding tape 20 does not already include an adhesive,
an adhesive layer 40 can be applied to the second
15 shielding tape by suitable means such as coating or
extrusion, or it can be coextruded with the cable
jacket 24. The heat from the extruded melt generally
activates the adhesive layers 25 and 40 to provide a
bond between the cable core 12 and first shielding tape
20 18, and between the second shielding tape 20 and the
jacket 24. Once the protedtive jacket 24 has been
applied, the cable is guenched in a cooling trough 66
to harden the jacket and the cable is taken up on a
reel 68.
) 25 Figures 4 and 5 illustrate the shielded cable
10 of the invention attached to a standard connector
70. The connector 70 shown in Figures 4 and 5 is a
threaded one-piece connector of the type conventionally
used in the cable television industry. However, other
30 types of connectors such as two-plece compression
connectors could also be used in accordance with the
invention.
The standard one-piece connector 70 typically
includes an inner sleeve or bushing 72 and an outer

35 sleeve 74. As shown in Figure 5, to attach the
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described 1n oc1ety of Cab e Telecommunlcatlons

Engineers (SCTE) Document IPS-TP-401, issued January

17, 1994 and entitled "Test Method for Axial Pull

Connector/Cable." Using this method, RG6 cables having
35 an over the jacket diameter of 0.272 inch (0.691 cm)
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between shielding tapes. The results are provided in
5 Table 1 and demonstrate the increased pull-off

resistance of the cables according to the invention.

TABLE 1

Connector/Cable Connector Pull-Off Force

One Piece Crimp Connector:

cable A 64 1b, (280 N)
Cable B 30 1b, (130 N)

Two Piece Compression
Connector:
Cable A 61 1b, (270 N)
Cable B 37 1b, (160 N)

10
In addition to providing ease of

connectorization and enhanced connector pull-off
resistance, the shielded cable 10 of the invention can
be produced at a better rate than conventional braided

15 cables and at lower cost. Furthermore, the shielded
cable sufficiently shields the RF signals carried by
the center conductor. Accordingly, the shielded cable
10 of the invention overcomes many of the problems

) associated with prior art cables.
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the center conductor (14);

a first electrically conductive shield (18)

th

surrounding said cable core (12) and bonded thereto,
said shield (18) comprising a bonded metal-polymer-metal
laminate tape extending longitudinally of the cable (10)
and having overlapping longitudinal edges;

10 a second electrically conductive shield (20)
surrounding said first shield (18) comprising a bonded
metal-polymer-metal laminate tape extending
longitudinally of the cable (10) and having overlapping
longitudinal edges;

15 a cable jacket (24) surrounding said second
shield (20) and bonded thereto; and

an interstitial layer (22) located between
said first and second shields (18, 20), said
interstitial layer (22) being composed of elongate

20 strands (42) disposed between said first and second
shields (18, 20) so as to be freely displaceable
axially while also serving to space said first and
second shields (18, 20) apart from one another.

2. The shielded cable according to Claim 1,
wherein said first shield (18) comprises an aluminum-
polyolefin-aluminum laminate tape and said second
shield (20) comprises an aluminum-polyester-aluminum

5 laminate tape.

3. The shielded cable (10) according to any
of Claims 1-2, wherein said interstitial layer (22) is
formed from a first plurality of metal wires heliéally

arranged about the first shield.
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comprises a second plurality of metal wires helically
arranged about the first plurality of metal wires and
5 having a helical orientation opposite the orientation

of the first plurality of metal wires.

5. The shielded cable (10) according to
Claim 3, wherein the first plurality of metal wires
covers less than 30 percent of the surface of the

underlying first shield (18).

) 6. The shielded cable (10) according to any
of Claims 1-2, wherein said interstitial layer (22) is
formed from yarns helically arranged about the first
shield (18).

7. The shielded cable (10) according to
Claim 6, wherein yarns are arranged in a single layer
and cover less than 50 percent of the surface of the

underlying first shield (18).

8. The shielded cable (10) according to
Claim 6, wherein said yarns are selected from the group
consisting of polyester, cotton and aramid yarns and
blends thereof.

9. The shielded cable (10) according to
Claim 6, wherein said interstitial layer (22)
additionally includes metal wires disposed alongside

said yvarns.

10. The shielded cable (10) according to any
of Claims 1-9, wherein said interstitial layer (22)

further comprises a water blocking material.
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center conductor (14) and a dielectric layer (16)
5 surrounding the center conductor (14);
longitudinally wrapping a first bonded metal-
polymer-metal laminate shielding tape (18) around the
cable core (12) and overlapping longitudinal edges of
the shielding tape (18);
10 bonding the first shielding tape (18) to the
cable core (12);
applying an interstitial layer (22) composed

of axially displaceable elongate strands (42) around

N

the first shielding tape (18);

15 longitudinally wrapping a second bonded
metal-polymer-metal laminate shielding tape (20) around
the interstitial layer (22) and overlapping
longitudinal edges of the shielding tape (20);

extruding a cable jacket (24) around the

20 second shielding tape (20); and

bonding the cable jacket (24) to the second
shielding tape (20).

12. The method according to Claim 12,
wherein said step of applying an interstitial layer
) (22) comprises helically wrapping elongate strands (42)

around the first shielding tape (18).

13. The method according to Claim 12,
wherein said helically wrapping step comprises
helically wrapping a first plurality of metal wires
around the first shielding tape (18).
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. The method according to Claim ,

wherein said helically wrapping step comprises
helically wrapping a first plurality of yarns around
the first shielding tape (18).

17. The method according to Claim 16,
wherein said helically wrapping step comprises
helically wrapping the first plurality of yarns over
less than 50 percent of the surface of the underlying

first shielding tape (18).

18. The method according to Claim 16,
wherein said helically wrapping step comprises
helically wrapping a first plurality of yarns selected
from the group consisting of polyester, cotton and

5 aramid yarns and blends thereof.

19. The method according to Claim 16,
wherein said helically wrapping step further comprises
helically wrapping metal wires about the underlying

5 first shielding tape (18) and disposed along the first
plurality of yarns.



