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i nventi onYY@PKI84 1 o a data cable with individuall y shi el de

pai rs. Background El ectronic cabl es_provide a h@way t hrough whi ch nmuch of
today's digital inforthahl SPEERRATA GABLEHAYINGcabl es which transnit

digital informati Arhy ' ' airs. These tw sted
pair cables, to sgP‘.@?{xﬂ’%gh?s%'lég}%fg’ﬁ@{'smgfﬁgﬁgnts, need to transmt
informati on at high frequencies- Unfortunately, high frequencies,
generally transmtted at extrenely |ow voltages, are susceptible to

el ectronic interference. For instance, near end cross talk between tw sted

pairs w}éﬂgftﬁ,%%-g&?bl e, referred to in the industry as NEXT, can
interf uency signal transm ssion. To control NEXT,

I ndustry uses data cables which have individually shielded tw sted pairs,
| STP's._Each | STP consists of a single twisted pair with a foil shield

wr apped hgrresgnt iiwestiag relateg o dafmrablewith individwallysihdelded dwisded wr apped
with a llaﬁ.geral or "cigarette wap" type fold. The phrase lateral fold and
ci garefJ e wrap are used herein interchangeably. The | ateral fold extends

|l ongitudinally along the length of the single tw sted pair. Though | STP' s
i nprove a cable's NEXT performance and immunity to other electronic

i nt er f Bagkaromet confi guration can cause other cable attributes to be
adversely affected. Specifically, the cable's inpedance and return | oss
performance is often degraded by the application of an individual shield

around t he [Eettronid@abldslfiiica highiay H8ugt WHHORURE BF todey'ynshi el ded
twisted pair's (UTP) inpedance is determ ned by the
digital information travels. Many of the cables which transmit digital
information utilize a plurality of twisted pairs. These twisted pair cables, to
satisfy high-speed digital requirements, need to transmit information at high
frequencies. Unfortunately, high frequencies, generally transmitted at |
extremely low voltages, are susceptible to electronic interference. For
instance, near end cross talk between twisted pairs within the same cable,
referred to in the industry as NEXT, can interfere with high frequency signal
transmission. |

To control NEXT, industry uses data cables which have individually
} shielded twisted pairs, ISTP's. Each ISTP consists of a single twisted pair with

a foil shield wrapped around the single twisted pair. The foil shield is often
wrapped with a lateral or “cigarette wrap” type fold. The phrase lateral fold
and cigarette wrap are used herein interchangeably. The lateral fold extends
longitudinally along the length of the single twisted pair. Though ISTP's
improve a cable’s NEXT performance and immunity to other electronic
interference, the configuration can cause other cable attributes to be
adversely affected. Specifically, the cable's impedance and return loss

performance is often degraded by the application of an individual shield
around the pair.




size of the netallic conductors used, the dielectric constant of the o AuG 2003
insulating material, and the center to center spacing of t 311
conduct or¥WO 064 npedance of an I STP is influenced by these saman?actors,
but is also influenced by the presence of the shield wapped around its

ci r cunf er enceAn unshielded dwisted pairs<(UTA) impedanceisdetermingd BUdhe n geonetry.
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performance ca y the conventional |ISTP cables are clearly
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i nproved resistance to deformation, the invention provides a cable having
a pl urgpértig eanioutuy daviag mastfactuding, installatied, padruse dfdbe cablé.vi dual |y

shielded tw sted pair includes a shield .conprjsed of. nultiple |layers with
a fir sthewrinkbag.shiitinds apgRPening s2e res&ﬂhaa"ﬁs@%r@% ngteas@Pace. “ The

shi el [ 1.0Ngi ' ; ' ' cond
ongi el Ve atiof Me enPase it iariaiee Y SalC000 pair with a
| at er gparhpietery such garthe retun dgss (RU)d The impedanceofariations andtheél y  wr apped

shield is bonded to itself. By bonding a rtion of the shi to itself
the sHie@atgdiaggradation c?b'@i@ﬁ%%ﬁ%@ﬁsgﬁmrﬁ&%?epﬁenﬁkﬁﬁ ed pair. As a
result ' !,r(ﬁg iighigl and securely wapped, the shield retains its
shape %%e%%ggg]r#glt ed?es "?ag’?d fromshifting or opening up during the 2 WO
01/16964 20 AUG 2003 PCT/USOOR3311 manufacturing process or during cable

use. The bonded shield configuration
Summary

The present invention desires to provide a cable having a plurality of
individually shielded twisted pairs which have an improved resistance to
deformation, and in tum, increased impedance stability over conventionally
designed cables. To provide ISTP's with improved resistance to deformation,

) the invention provides a cable having a plurality of individually shielded
twisted pairs. Each individually shielded twisted pair includes a shield
comprised of multiple layers with a first surface and a second surface
opposite the first surface. The shield has a first longitudinally extending side
and a second longitudinally side. The shield is oriented around the twisted
pair with a lateral fold or “cigarette wrap” fold. A portion of the laterally
wrapped shield is bonded to itself. By bonding a portion of the shield to itself
the shield forms a semi-rigid tube which encompasses the twisted pair. As a
result of becoming more rigid and securely wrapped, the shield retains its
shape and prevents the shield from shifting or opening up during the



al so offers resistance,to winkling and deformation of the shield. Eh[]eAUB'ZU[B
result of the inproved shield stability is an overall reductl]

| npedancw@ar/ié®sdon in the cable. In accordance with the 8@3?‘% t he
hi gh-speed data cable has a plurality of individual tw sted pairs. Each
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shi el ghe exsleusi ve of the other plurality of twisted pairs. The cable my
‘al so have an overall shield, often of braided construction, which '
surrounds the plurality of ISTP's. The cable has a jacket which surrounds

th LI shield . I d h
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| ongi tudi nally extending side. In one enbodi nent, the bonded portion
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when the specification is read in conjunction with the
Each of the plurality of shields is oriented with a lateral fold. Each
shield has a first longitudinally extending side and a second Iongitudinally
extending side. A first surface forms a surface of both the first and second
longitudinally extending sides. A second surface also forms a surface of both
said first and second longitudinally extending sides. The first surface is
opposite the second surface. A portion of the first longitudinally extending
side is bonded to a portion of said second longitudinally extending side.

in one embodiment, the bonded portion includes a portion of the first
surface forming the surface of the first longitudinally extending side, and a
portion of the second surface forming a portion of the surface of the second

longitudinally extending side.

In another embodiment, the bonded portion includes a portion of the
first surface forming a surface of the first longitudinally extended side, and a
portion of the first surface forming a portion of the second longitudinally




drawi ngs. It being expressly understood, however, that the draw ngs BndL6 2003
detail ed description are for purposes of illust ratl on only %E&f‘%{rﬁ@?

i nt ended Wx01463&K i nition of the lints of the invention. B I ption
of Drawings Fig. 1 shows a |ateral sectional view of the cable of the
preserexteAd@ $i68; the cable has four individually shielded tw sted pairs.
Figs. 2a - 2e show lateral cross-sectional views of alternative enbodi nents
of an individually shielded twi sted pair of the present invention. Fig. 3a
shows a bl oyReqe at;ﬁpotﬁeﬁife%td@svéﬁmaqfwanmwbu||%ld é/piiﬂ?\é’hﬁﬁpﬁ“%s%h' el d

sectioned along its lateral and |ongitudinal |ength. Figs. 3b shows a
part i askilled & the sgovhemtie spesificatiariie read mm;uwimdmthent of the

i ndi vi gual ed twiste ajrs, s hows a parti al
| ot er £STE0HRSR e B ERSH T SRl Fowelsr bkt 166 cramhias S o1 ded i st eq
Da' r. Eé&ﬂed%s%‘iﬁpﬁbﬁ@r@?@r h;bliip%%'&fﬂh@%ﬁ‘éﬂ Bﬁyﬁd atd Rbitddedret hods of
meking the individuall ielded twi sted pair the present 1nvention.
Det ai | asl aldafinitipn loi)thelllmlt‘sﬂaimﬁﬁﬁ«ennﬁnAUGZOOS PCTI USOOM311 Referring to
Fig. 1, we see a cross-sectional view of a data cable having a plurality
of individually shielded tw sted pairs 15a, 15b, 15c, 15d which are the
subj ec entjon. The cable includes a jacket 17. The

j acke thrﬂjf égﬂm&ﬁ%ﬁ%@“ glsymar or other types of material. The jacket

in the shown construction is about 0.020 inches thick. Disposed radially
inward _of the jacket is a braided overall rret allic shield 19. The brai ded

shield igaf“f@?%‘”%@t'ﬁlﬁ!ﬁ' spodipBalviessptibpaatipof thesyeseat nuanienythenvar d from
th ded tw sted f th t
i nSentl on|g Iféseﬁ]d}qn%gwﬁlag%gh\élﬁ%ﬂ&% e%hh@ gur ;Mn?ii \e/i dggi Ir)s/ ghi el Seglr eoen

twi sted pairs are the sanme. Figure 2a discloses a blow up of one of the

i ndi vi dual |y shielded tw sted pairs 15a shown in Fig. 1. The i n?| vidual |y
shi el dEBS: Wast 2@ spaw latesal cross-sectional views of alternative embodiments o

an
individually shielded twisted pair of the present invention.

Fig. 3a shows a blown-up top and side view of a partially unwrapped shield
sectioned along its lateral and longitudinal length.

Figs. 3b shows a partial lateral sectional view of the alternative embodiment
of the individual shielded twisted pairs shown in Fig. 2d.

Fig. 3c shows a partial lateral sectional view of an alternative embodiment of
a shieided twisted pair.

Figs. 4a-4d disclose in block diagram format alternative methods of making

the
individually shielded twisted pairs of the present invention.

Detailed Description




has a single twisted pair 20 and a single laterally fol ded shield 22} AUG#03
twisted pair has-a first conductor 23 surrounded by a fir spctosedmadiion
23a. The WQi0s#€¥4 pair has a second conductor 24 surrounded by a second

i nsul ation 24a. The first insulated con?uct or 23 2%6% an% t he second

i nsul at ed ddatargngtoFig. hae sgeea erpsssestiana) e ol g datAL@b ong each

condugtor' s | | ' . : i e dqkAS tions can be
bondeg"aé'fnq ﬁe’ﬂg%&g&@rwe'bﬁﬂg} ﬁ'?isgté%anéétéggggﬁg@hggpé?isg'n?dcione into

cont agihivhtdteapesubjéstiof td présuntiimgntion. Theloablainchuiessa jacket&. bondi ng
can be by a conmmobn seanl ess web gnot shown) . Ge?er | 1. he fjirst and
secondfhenjagket icaﬁstiPE/Q.t?eﬂ%%\!'ﬁ?EPm@‘Prrﬁnf’%ﬁpﬁﬁé’ E%Fﬁe”%(a q‘llaﬁg?gpol yner or
pol yol.efin such | nat | ene, or
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al SO thGat@ R thd lisckdit ¢ haiaidedsviial arctallic shietd WecThe Braided\whieldhe
conductors can bée stranded or solid. The single shield rounds the

Zi ngl eoﬁeﬂsslneiWqM‘ﬂ?%()and'lﬁé"/‘sﬁ@‘é&Tage- a&pgﬁewq’iﬁ”rifma@?ﬂﬁgkﬁt | east three
i sti t. . A f.i { . i i ;o d f
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| ayer 29, which forns a second surface, is conprised of ethylene acrylic
acid copolynmer, EAA. The EAA is between_  0.0003-0.001 jnches, thick. The EAA
is used as tmthelbbewneablgall ofahefpudingividyally shigldad dvist i

CT/ USC0123311 | 31 pol i d | .

The t HhesampeFigie 24 disbiinbsrm Blosblia of DBE DY the chvibqauPileRRRPTE | 40T

the Stﬁﬁ&@d‘péﬁ‘é{%af ogﬁrgngﬁbﬂﬂﬁ@(ndiﬁdlﬁally@rﬁéldmhNist@d)ﬁairf’i&a shi el di ng
l.

tape, having a speci eSive, has been shown, other_tapes w,th other

adhesi has acsinte tveisteskphir 20raricha singte [ateradly folded shigld 22: dhedwisteopper |

i | r oth dugt i tal: th ar e | ,
coul d BRI BrSUei Ly faiatdf by Sl fsl RYEh 23 TIRANERIeNE | VR
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such aS polyester, polypropylene or polyethylene. The shi , as shown
i n Fi gfirddnbalated tonductboddi 2aaiang the ssﬁpeﬁm%@ategi%dyﬁt%%a?%econd

ongi t lé(rj(ia olatda Fea LY oﬁ'i\éjrealggg eblf dohbktoPd forififfitthal length. The
first and second insulations can be bonded at the place where the first and
second insulations come into contact with each other. The bonding can be by
an adhesive. The bonding can be by a common seamless web (not shown).
Generally, the first and second insulations are the same. The insulations can
bé a flucropolymer or polyolefin such as fluorinated ethylene propylene,
polyethylene, or polypropylene. The first and seconfl conductors of the
twisted pair are also the same. The disclosed conductors are between 28-
22AWG. The conductors can be stranded or solid.

The single shield 22 surrounds the single twisted pair 20. The shield,
as shown in Fig. 2a has at least three distinct layers. A first layer 27, which
forms a first surface, is made of aluminum. The layer is generally between
0.0003 — 0.003 inches. The second layer 29, which forms a second surface,
is comprised of ethylene acrylic acid copolymer, EAA. The EAA is between
0.0003-0.001 inches thick. The EAA is used as an adhesive layer. A third



sides extend the entire l'ength of the shield s |ongitudinal axis 413 (Tng 2003
first and second |ongitudinally extending sides are adjacent M\“ ded
by the shwe a/s96d ongi t udi nal axis 41. The second surface 2§C

surface of both the first and second |ongitudinally extending sides. The
first knyet3depdyestesis betweendhedust andsecorsblayet.hEne thied layat 33ds ond

| ongi t udj nal | tendi s de turnin to,Fig. 2 the shield 22 is
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ol d. \ il Yy ¥ hefige herein
i_nterc%ﬁ%&d;g”byaﬁ#eliapuﬁpgésgég#lﬁglsﬁﬂdl\?\?ttﬁéd?{ g e e, v ch i s
for Eedhb% bireinnghi I owry, dthedtapestwith sther atiheisiveg acudd baiusied. £orat eral wi dt h,
rat her than along the shield' s |ongitudinal |ength 41. The geqpetry of the
t ape wmtam.dea%ﬂaueﬁ Ul pecs P HiveT 37 9 Ganductive mefREIRE i s an
over | appj [ Al hit 'dl!ﬁ'h th of the
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: ongi tpglymﬁeﬁrmémmas B8A, EVASEYS, [2/8BAd exead DIBE. sifie thirdalayag t he

ongitudipal axis of fhe pair .if phe cable consisting of lurality of
| STP' sCpb“dc‘a%IaefH-‘C{rBHHUH@f)OrtRFﬂ%‘?'ﬁt? Sygh 2s p&"éﬁ%‘?'ﬁl"?“'f@?%‘ﬁ%ep Tol anet )altr y
aCtioanWﬁ khgt no torque forces are experienced by the plurality of
| STP' s¥a %y are tw sted together. The overlapping portion 43 will run

parallel with the |ongitudinal axis of the twisted pair and wll also
spiral around the |opgitudi nal .axis . of. . the.twste L LS cabl e

consi sti ng Jﬁ*easqﬁﬁfs’rgfli%%ﬁqmw? il E'gs qashq,saf)lﬁé%n l?%&‘ﬁ@?ﬁyuémbagw(S VO

01/ 169 Al ﬁ@ﬁ%ﬁ I iden3b. The gt Aid soednd t wi st
action.%f%ﬁ'zg’gl e o$g§83 ﬂdt stl c%b?’?ﬁgmﬁgction means t hat torgue I s induced

i n t he sidel gkindl the $Ttirs lehgth of thée shighd's iongitudinal Wi§t4hgTh¢1§f |anda) i ty of
eqd Ln,th

1STP' s together. Bath nethods ar. co nl S | &. in

ndust speand lanarannal Sxend Bt iies ate adnent aod givies BYSREiTRY, e

pr eserighdi @&}hhpz%s WA The ,s%rc%f\dféurral&% Ffchind $saMGEd 3PBoRUthefiiston 43, the
second surftace faces the first surface 27. A first |longitudinally

ext endiargl sdgendtlbnigitodimaily extendingisitesdilhe dirstyrfacesdt als® 105W§i 2 udi nal edge

por t1 orsurtace ALbB e R srecid Binelodmpiy eatesdvif rills; KEEHICTTLCE of

the seqgnelyl 980ine «HiBRI 3% is oriented around the twisted pair 20 with a lateral or
“cigarette wrap” fold. The phrases "lateral fold" and “cigarette wrap” are
used herein interchangeably. The phrases include without limitation, a shield
which is formed by primarily folding the shield along the shield’s lateral width,
rather than along the shield's longitudinal iength 41. The geometry of the

) tape when folded along its lateral width around the twisted pair forms an

overlapping portion 43 which runs along the longitudinal length of the twisted
pair. This overlapping portion 43 runs parallel with the longitudinal axis of the
twisted pair and does not spiral along the longitudinal axis of the pair if the
cable consisting of a plurality of ISTP's is cabled (bunched) together by a
planetary action. A planetary action means that no torque forces are
experienced by the plurality of ISTP’s as they are twisted together. The
overlapping portion 43 will run parallel with the longitudinal axis of the twisted
pair and will also spiral around the longitudinal axis of the twisted pair if the
cable consisting of a plurality of ISTP's is cabled together using a



extending side is bonded to the portion of the first surface 27 whizh M6768

a surface of the first longitudinally extending side. The ngt h
of the Ww@ol/b§4ng portion 43 can vary. Fig. 2b shows an S%ﬁ@hé#@

portion with a larger arcuate |ength than the overlapping portion 43 shown
i n Fi gonZentionalsinglé dredoudietwishactien.t bingle oFdgubledwistabivgs a shiel d were

h di all d | L | um I ». 1h ield ld h
rmny agienapdas aLEral Rinddesd feFubiila TP dle ayer "coul d be i n
bet meﬁ\;r%ﬁ%?%gﬁﬁtsﬂﬁs tﬁéwlﬂwwsvpis%g@mérn Bdth menpasaneti on, the EAA

| ayer e“radially most outward layer. Alternatively, the
pol yesoevmbalyeusedin thebeahla eaking induslivaand edhenmay beaysad inthe EAA | ayer,

radially i rd, and the | umi num.l ayer., in between. The overl appi ng
porti&?g@é{%\éﬁﬁ\'f@g Pﬁ%c%sécgﬁ@e p&?ﬁfé&"&ﬁ%ﬁﬂ% outward of the first side as
shown in Fig. 2a or the second side radially inward of the first side.

Still other orientations, sone of which are discussed below, could be
used. Fig. kcthehanea afthel shield'stovesappingiporion 43, theyseeend sudage shi el ded

ai 1 adagesdnedi Buaee 47 A frs) lofoBSciodl) ExEbRdd e Y4B €1 0 5 Shown
In Fi %é%nﬁéwisér H?rebﬁéﬁ:ré#hgonﬁd)bﬂgﬁuéma?}elﬂgga4bﬁaEéQa cduntgrovever, has a

diffe orientation the“laterally folded shield in Fig. 2a. In Fig.
2c, t ledodkwise dimedadionudh the argaof\Wneavetiepsingopoxtion ASothe partion 11

ae " Hhprascond st 2g Wi torms 8 sinipes 25 S st G iongitdaimaty =X LY ©19°
| engt *b){ggng@yﬁg& if BRnkEH 6 tﬂelﬁ)PGRFd%ﬂﬁLE'fvslesﬁrfét‘éi Towhitdefofrhsl at eral | y

close t ongi tudinal l'y extendi ng_edge 44a. The shield is
| at er surfadeobfithe: first dangitadinally @xtending sidau rhecascoatedengtheof thes

| ongi tudi pal l.y extendi si de Lih,t +0f. t he second
| ongi 1irRRo Beriuenaal el Jo" thanolls AL pEdendlly bBEBrWRa 0
t oget hatgera@uRed fahth Wan e ditldppind portion 43 shownfiwFite®a over an adj acent
portion 45 of the shield. Fig. 2d shows yet another enbodi nent of an

indi vidually shielded twsted pair. The enbodiment in Fig. 2d is the sane
gfs ,I[: |hg wr2 gpgéé'necgthp@%pét%g tg%@&ﬁ%&bﬁ EQ] Y aisBfos8litdifle@Werldhelr | entati on
radially outward layer is the aluminum layer. The shield could have many

different constructions. For instance, the atuminum layer could be in between

the EAA and the polyester layer. In this construction, the EAA layer would be

the radially most outward layer. Alternatively, the polyester layer could be the

most radially outward layer. The EAA layer, radially inward, and the

aluminum layer, in between. The overlapping portion can have the second

side radially outward of the first side as shown in Fig. 2a or the second side

radially inward of the first side. Still other crientations, some of which are

discussed below, could be used.

Fig. 2c shows an alternative embodiment of an individual shielded
twisted pair. The individually shielded twisted pair utilizes a twisted pair and a
shield which are the same as the twisted pair and shield shown in Fig. 2a.
The laterally folded shield 22 in Fig. 2c, however, has a different orientation
than the laterally folded shield in Fig. 2a. In Fig. 2c, the first longitudinally




in Fig. 3b, the shield 22a has a first layer 47a which is EAA, the second
| ayer 47b, is aluminumand the third | ayer 47c, is polyester, t ﬁ@b 2083
Fig. 2d, WO O0KHi®64 confi guration, the |ongitudi nal | y extendi ﬁ’&r 8 not
overlap. The shield is Iaterally folded to contact the first er 47a of

l.a
the fiextendimgedgeidddoss netevarlamihesseronddongtudipaldy Pmegﬁlnga9€9¥47a of the
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adj acefeMae firdt Hndnhuﬂ:rﬂllyeéﬁen&hg edge 54 0NErAN o?éé@t‘rmaseomdo the shield

construction shown I'n Fi . The Shl eld has a first al um num
| ayer léﬁg;tudlrmb!oevdepdingeedgﬁMa alke Sh@bd isslateraiiy feldedia cantagihe 40c and a
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r at her covers & portion of” the second | ongitudinally extending
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| ongi tudi nally extendi ng sides include both the alum num | ayer and the
pol yester layer. 8 WO 01/16964 2 0 AUG 2003 PCT/US00/ 23311 Referring to
Fig. 4a, we Rige2d smm«eiuagmm etbodisaentpfan ingpiduatlyshigldeflake t he
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shi el d aroun tw sted pair and bonds the shield to formISTP 15a. The
et al fmFrg 13y, hbetshinjdi22adhas a firstdayer 422 which isJdofA, theggreond 18¥€8bnpl i sh the
bondi n ecteed to Ll N f nsor 53
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cabl er extending side 33 with the first layer 47a of the second longitudinally
extending side 35. The contacted layers are then bonded. The bonded
portion 43b is then folded radially inward of an adjacent portion of the shield.

Fig. 3¢ shows an altemative to the shield construction shown in Figs.
3a and 3b. The shield has a first aluminum layer 49a, a second polyester
) layer 49b, a third aluminum layer 49¢ and a fourth EAA layer 49d.

Fig. 2e shows still a further embodiment of the shield's construction,
The EAA layer 29a does not form a surface which covers the first 33 and
second 35 longitudinally extending sides. It rather only covers a portion 43e of
the second longitudinally extending side. It oniy covers the portion 43e of the
second side 35 bonded to the first side 33. The aluminum layer, at portion
43e, is between the EAA layer 29a and the polyester layer 31a. The first and
second longitudinally extending sides include both the aluminum layer and

the polyester layer.



As a further alternative nmethod, as shown in Fig. 4b, a plurality of
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met hod of t he individual shielded twisted pairs is shown in Fig.
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to those skilled in the art and it is not the intention of the
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an exanppl e,. of nenbd t of elnv AUG 2003 claim 1. A
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about a second insul ated conductor; a jacket surrounding said plurality of
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has an 1 nner surface and an outer surface opposite the inner surface and
sai d owabler.surface facing said jacket, each shield has a first overl apping
| ongi tudi nal side and a second overl appi ng | ongitudinal side, and said
first and second overl appi ng si des bei ng bonded together by a bonding

-agent. 2. Thashi giniveresterfaive mRMG, @s sHowMnlFighab e plurality ofecond
| ongi tudinal side is folded over so ‘that the outer surfaceé of the second
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fold, a%ja pqupalﬂy of the metal forming/heating blocks 51.

An alternative method of forming the individual shielded twisted pairs is
shown in Fig. 4¢. In the altemative method, a hot pellet box 63 is used to
bond the shield to itself. The alternative apparatus has a first section 63a
which laterally folds the shield around the twisted pair. The shield, in the
second portion 63b of the apparatus, is bonded to itself with the hot pellets.
The pellets are heated with a hot air heater 63c.

Rather than utilizing hot air or an electrical heating element, each of
the described apparatuses could use an infrared heater 65 (Fig. 4d).

Other embodiments of the present invention as well as mechanical
equivalents will be apparent to those skilled in the art and it is not the
intention of the specification to limit the scope of the invention, but rather to

provide an example of an embodiment of the invention.



Wherein the inner surface of said first longitudinal side is bonded to said
second | ongi tudinal side 3. The high speed data cable of claim1l wherdd} AUb 2003
said first longitudinal side is folded over so that the inner surface of
the first longitudinal side contacts itself to provide a first |ongitudinal
side fold, and wherein the outer surface of said second |ongitudinal side
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3. The high speed data cable of claim | wherein said first longitudinal side is folded over so that the
inner surface of the first longitudinal side contacts itself to provide a first longitudinal side fold, and

wherein the outer surface of said second longitudinal side is bonded to said first longitudinal side fold.

4. The high speed data cable of claim 1 wherein each of the metal shields comprises:

a first layer of aluminum having a thickness of 0.0003 (7.62 micron) to 0.001 (25.4 micron) inches a
second layer of aluminum having a thickness of 0.0003 (7.62 micron) to 0.001 (25.4 micron) inches and a
polymer layer between said first and second layer of aluminum.

5. The high speed data cable of claim 2 wherein each of the metal shields comprises:

a first layer of aluminum having a thickness of 0.0003 (7.62 micron) to 0.001 (25.4 micron) inches, a
second layer of aluminum having a thickness of 0.0003 (7.62 micron) to 0.001 (25.4 micron) inches, and a
polymer layer between said first and second layer of aluminum.

6. The high speed data cable of claim 3 wherein each of the metal shields comprises:

a first layer of aluminum having a thickness of 0.0003 (7.62 micron) to 0.001 (25.4 micron) inches, a
second layer of aluminum having a thickness of 0.0003 (7.62 micron) to 0.001 (25.4 micron) inches, and a
polymer layer between said first and second layer of aluminum.

7. The high speed data cable of claim 1 wherein only one of the overlapping longitudinal sides has
said bonding agent thereon.

8 The high speed data cable of claim 4 wherein only one of the overlapping longitudinal sides has
said bonding agent thereon.

9. The high speed data cable of claim 5 wherein only one of the overlapping longitudinal sides has
said bonding agent thereon.

10. The high speed data cable of claim 6 wherein only one of the overlapping longitudinal sides has
said bonding agent thereon.

10




