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general lLy transmtted at extrenely |ow voltages, are susceptible to
electronic interference. For 1instance, near end cross talk between tw sted

pairs Wbl e, referred to in the industry as NEXT, can
interf uency signal transm ssion. To control NEXT,

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

wr appedhg piesent invertionyrelatesie a sataaable witheindyidually sbielfdedstwistedn  wr apped
with a lateral or "cigarette wap" type fold. The phrase |lateral fold and
ci gar et sWrap are used herein interchangeably. The lateral f'old 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 B2ekgrotyise configurati on 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 the [Elettroric cifled ptdvid® 4 hfWaBRRb@gHWhich much of today's
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 latéral fold extends™ -
longitudinally along the Iengfh of .the single twisted pair. Thodgh 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.
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i mproved resistance to deformation i nvention provides a cable having
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t he shi orns a sem-rigid tube which enconpasses the twisted pair. As a
result of becom ng nore r|g|d and securely wapped, the shield retains its

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 turn, 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



shape and prevents the shield fromshifting or opening up during the-2 W -
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Each of the plurality of shields is oriented with a lateral fold. Each
shield has a first longitudinally extending side and a second longitudinally
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 -



first surface formng a surface of the first longitudinally extended side,
and a ponrghG the first surface formng a portion of t aTae !

| ongi t udi S 8ed,1° 01/ 16964 PCT/ USOLY 23311 extendi ng si RETARGOM.
ot her f ; the invention will be apparent to those skilled in the
art mhe%&(tg'blﬂe’ﬁggg{%fication Is read in conjunction with the drawi ngs. It
bei ng expressly understood, however, that the draw ngs and detailed
description _gre for rppses. of i llustration onl.ysand are not intended as
a definiti orﬂlﬁseﬁf@ &i%ﬁtp ?%a?gqestq{éhep Kiventionwill be pppamest ta theseon of Drawi ngs
Fi g. 9%@%%&%&&%&@%'%' ' i iGn ¥ present

i nvention; the cable has Fiour i Ré?\?/éll\fﬁgl 'f\&%gﬁlﬁ]gt@‘ég}'tp&\ﬁgt ed pairs. Figs.
2a - 2edrawingsl Htheing expressly undersioad, hawever, thatiheadrawiriggearsitbodi nent s of
an indiyidual Ly shi.el ded_tw sted j.; of the present invention. Fig. 3a
Shows AR SgRETPEN 2ifcr Ritp e llustragianiarth #34 araunat pERndem el d

sect i onafla dbAfitioh of Helifitebr ARAnj o udi nal length. Figs. Sb shows a
partial lateral sectional view of the alternative enbodi nent of the

i ndi vi dual shielded twisted pairs shown in Fig. 2d. Fig. 3c shows a parti al
| at eral ,se bi onal 1‘.vi ew,of an alternative enbodi nent of a shielded tw sted
pai r. %MW@XQMM ock di agram format alternative methods of
making the individually shielded twi sted pairs of the present invention.
Detail ed Description 4 WO 01/16964 PCT/US00/ 23311 Referring to Fig. 1, we
see a drigskshews adaterahseetiondl viewdaf thecedble of the present invention; the

cable has four individually shielded twisted pairs.

Figs. 2a - 2e show lateral cross-sectional views of alternative embodiments of
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 shielded 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



having a plurality of individually shielded twisted pairs 15a, 15b, 15c, .
15d whi ct'waroﬁ,lmg subj ect of the present invention. The ca%ﬁum%ﬁes a
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twi st edPraidaare teadourondiidually shielderchtvistedupaitsr ofthe presentdiveritionengt h.  The
first and second insulations can be bonded at the place where the first and
second insul ations cone into contact with each other. The bondi ng can be by
an adhesi ve In The showdcadie; al ot Tout IRATRIEI SRl WIS (Bifs tBown) .
General |y, the first and second insulations ‘are the sane. e 1t nsul ations
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surrounds the single twsted pair . The’shield, as shown in Fig. 2a has
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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
be a fluoropolymer or polyolefin such as fluorinated ethylene propylene,
polyethylene, or polypropylene. The first and second 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
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| ongi tue kbé gxtending sides. Returning to Fig. 2a the shield 22 is
orlented c?thetvm'sted pair 20 with a |l ateral or “cigarette wrap”
fold. The phrases ‘"l ateral fold" and "cigarette wap" are used herein _

i nt er change lude without limtation, a shield which is
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over | apgiilegextenditbe entiredength ofithe shietdig idrigétutiimap axis diinThelfesigand of t he

| ongi ¢ (eRGRe pgicnally st %gggétaé adasant b dslodpy the shielgisg ¢ he
| 209, L uBhaRldi DA 1R Bdtdnd durfdd8 2ANG LARMC iR indnfdh iy 21 1LY Of
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surface of both the first and second longitudinally extending sides. Returning

to Fig. 2a, the shield 22 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 length 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



experienced by the plurality of I1STP's as they are tw sted together. The
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It should be noted that although Fig. 2a discloses a shield were the

radially outward layer is the aluminum layer. The shield could have many
different constructions. For instance, the aluminum 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 ihave 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 orientations, 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. 2¢, however, has a different orientation
than the laterally folded shield in Fig. 2a. In Fig. 2c, the first longitudinally
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radially inward of the first S|de Still other orientations, sone of which
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bonded toget her. The bonde gTEortlon 43a is then laterally folded over an

adj acerqui@rtad)acerﬁp@ﬁlqm thei shieldi g. 2d shows yet another enbodi nent of
an individually shielded tw sted pair. The enbodinent in Fig. 2d is the
same as Fig. 2a except for the construction of the shield and the

orientation pig, pishowapieeansthet ethbotiimshicofran individugily 3hieltée shiel d 22a has
a first |ayer 47a which s EM the second | ayer_ 47b, is F#ﬂ numand t he

third Itwated pair, The egthogdimenrtin Figt24d i the Stamq:@iflgzaa gxgep
cont i 9%@&#&&106 pﬁp' Jaé‘ﬁhflﬁé'&neﬁ{%ﬁtﬁﬁgﬁge ?ﬁ;?%dig?na% A%Vﬁ-{d The

shield atera cont a a of eflrst
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| ongi t udi nal | ext end] 35. _The cont | ayer s re,then bonded.
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portio I Vief! hqrhéhl el d
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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. 3c shows an alternative 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¢c 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 43¢ of
the second longitudinally extending side. it only covers the portion 43e of the
second side 35 bonded to the first side 33. The aluminum layer, at portion
43¢, is between the EAA layer 29a and the polyester fayer 31a. The first and
second longitudinally extending sides include both the aluminum layer and

the polyester layer.



| ayer 49b, a third alum num|ayer 49c and a fourth EAA |layer 49d. Fig. 2e-
shows still a further enbodinent of the shield's constructgeﬂu 00 3511EAA
| ayer 2009984t form a surface which covers the first 3 ang second 35
| ongi t udi na ext endi.ng, si.des. |t .rather onl overs a portjon 43e of the
second IongH‘%ﬁﬁ"ﬁ‘gﬁPj:l 1944, Wi ﬁﬁe?ilﬂ%a( H'Fgmﬁ{ifg%m ap@épp&gg on 43e of the
secondtesindRe 3he Iiiddaloshibiet itivisted plirs 3Bthelprsaht/ifvBHtibA s . at portion
43e, i s between the | ayer 29a and the polyester |ayer 31 a. The first

and sebgletwigadinaifhaimyltanecuslyiwith theghield/is pagsedtiraugh@ al uni num | ayer
and_ t N R4 fiaBind G biod Y FH4 ARAGoRATHG (1000 BAdraPfigps g o Fig. 4a.

;
we see a bl o@ﬁhg? agraﬁm I'scl osi ng an appar I'ndi vi dual |y
;gi el dsﬁluietm'amuafl tba?twiﬁt@:{] paiha_nnlrmﬂd gstthe shigid to;fbrmﬂFP ssagﬂleetvvi sted pair

si mul t aneous Wi .t h t shie S, pass r.ou a neta
form ng»%@épfrn@gﬁ?%m@i@c }%%%bew@ﬁ%n ﬁgoérdﬁlzlgﬂa@@amhswa%s t he
shield d | ¢ i b STP 15a. The
nmet al P%%Hﬁg?hﬂg??tﬁfg%%ﬁ%ﬁ@@ fﬁg’g![ gi‘% %er%%ég%ﬂ?%{k%(%ﬁbﬁbacconpl i sh the

bondi ngnd @dreatet 85l A contrel S isahterfacedwjtibthectieater and éemperdaturee sensor 53
and a heater 55.. A .cqntrol b7 .is .nterfac w th th eagter and tenperature
sensor SRR ¢ es%%fegéﬁ" %ﬂfgs@ﬁ@éﬁ(‘f"f@e’ﬁiﬁ ough the ﬁﬁ%}ﬁgtfﬂg"‘mat ed form ng
bl ock I ' abtyegh i bbd i ece of cable
manuf agﬁbgﬁbﬁgtﬁg Srlg‘%ﬁ? g@ﬂéq%nggé‘fgﬁe ca gycgﬂa?mégélgggﬁlgsi on |ine or

cabl er manufactating aguipmendsugh iasdhwanagn fromanexirusiorFlige oab, a plurality
of |ISIR . can be tw sted about each other into a conplete cable
concurP%tHFf‘y with a plurality of the netal form ng/heating blocks 51. An
alternative nethod of formng the individual shielded twisted pairs is
shown in Fi%(.5 4c. In the alternative nmethod,. a hot pellet box 63 is used to
bond the shAsiafurtheraiiemativeaethodecas shewe in g4, apiHealityiof i rst section

633 |1STP's can be twisted about each other into a complete cable concurrently
with a plurality of the metal forming/heating blocks 51.

An alternative method of forming the individual shielded twisted pairs is
shown in Fig. 4c. In the alternative 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. '



which lLaterally folds the shi el d around the twisted pair. The shield, in

t he secongvdd@arlsogan 63b of -t he apparatus, is bonded to itsaldramobRssaie hot
pellets. The pellets are heated with a hot air heater 63c. Rather than

utilizihglahdt air or an electrical heating, elenent, each of the described
apparatuses could use an infrared heater 65 (Fig. 4d). Oher enbodi nents of
the present invention as well as nechanical equivalents will be apparent
to thosd. Akigh speed dateecable comprising: s not the intention of the

specification to | t.he t.he i nve byt, rather to rovi de
P exarpl e of BlTRUbRHHAHE Rgtedl R Ay o T MU
I claim 1. mhclides §ﬂ%‘?%éﬂﬁétéd%ﬁh§ctoﬁ%§féd%ﬂ?ﬂﬁ aasé&bHH%édtheﬁf i ndi vi dual

twi sted pairs, each individual twsted palr includes a first insulated
conduct or tweeRdertabout a second i nsul at ed conductor; a plurality of
shi el ds, each shield of said plurality is oriented around a different
respective one of said plurality of twisted pairs, each respective tw sted

pai [1 is rad: al;iluralﬁ;?daﬁﬂneld'sﬁeadﬁ fhddcufiseliu pﬂr@lnpw\?l'ne‘med ammd da oriented
wi thin, exc e of all.other o ' ur of, twiste pairs; a

j acket radi aH%{?"?mtrﬁBP%c ve %‘Efsﬁ"iplﬁ ¥°5?”'§Hde‘?%igs egghq j acket
surroundi ng g wheh iid plurality
of shields is gé ngr/# E%%ISEEP%H gﬂ'wg%lt réegge%ta fé\?e&%r@ao sai d
plurality of andissorentpdiwithiniexslusivesafalbothepbtisaid pluralityefdwistedich of sai d
plurality ofP%hleIds has a first longitudinally extending side and a

second | ongi Hﬁnally extending side, and wherein a portion of said first
| ongi tudinally extending side is bonded to a

a jacket radially outward of said plurality of shields, said jacket
surrounding said plurality of shields, and wherein

each of said plurality of shields is oriented around said different
respective one of said plurality of twisted pairs with a lateral fold, and
wherein

each of said plurality of shields has a first longitudinally extending side
and a second longitudinally extending side, and wherein

a portion of said first longitudinally extending side is bonded to a
portion of said second longitudinaily extending side, said bonded
portions forming a longitudinally extending bonded portion.

2. The high speed data cable of claim 1 wherein each of said plurality of
shields further comprise;

a first surface and a second surface opposite the first surface, and
wherein the first surface forms a surface of both the first and second
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portion of said second |ongitudinally extending side, said bonded portions

formng a nal I'y extending bonded portion. 2. The hi eed data
cabl e of M@Pﬁi‘é%\herel n each of said plurality of shiel dquq‘h

conpri se: Igh@ﬁ;qlﬁéﬁs\{ g)&gn@p‘g s"i‘qec‘se%ﬂ%ﬁé’rreirgce opposite the first surface,

and wherei surface 10rms surtace of both the first and second
10 112217221 iliii 1111111111111111 WD 01/ 16964 PCT/ US00/ 23311
Iongitudinabﬁ¥ exten si es, and mherghn sai.d .second surface forns a

surface of ﬂs§§PB Aissa surdace phhgih sRid first I%Pdé&‘@ﬁ"ﬂl ng sides, and’
wher ei n sai qoﬁ?ﬂgmﬁampé*téﬁ&nb%égj%dawmm on of said first surface _

formng a poriion of the surface of said tirst |ongitudinally extending
side, and a portion of the second surface formng a portion of the surface

o clai m 1 A GORBH L e BotBron i Brst SURaB BFARREL o1 6, i g a
surface of hyurtion bftHe swfaced @frs:andﬂdyt (ledu%tyee)deﬂwn gisitfs, amdca t he second
| ongi tudi nally extendlng sid a second surface 0ﬁ905|te the first surface,

the second GG EF 18 $Cond SiffacaderBINGIRPAIOROhS SUITRERSH theli nal | y |
extendi ng sigden ﬁa%ﬁ%ﬁ“%g%tﬂlé” ASistdedi nal 'y ext endi ng si de and wherein

t he bonded portion i _ on of the first surface formng a
portion of the surface of the first longitudinally extended side and a
portio t.he flrst rfa [In art on,, of second.l ongitudinally
Ext endihq heifigh-spes R cBf e oraim, wheREin b8 3pRin S GRERIAR The bonded
portion is radially outward an adjacent portion of the shield, and said

bonded portion is overlapping said adjacent port
a first surface forming a surface of both the first. Iongltudlnally

extending side, and the second longitudinally ext_endmg side,

a second surface opposite the first surface, the secbnd surface forms
a surface of both the first longitudinally extending side and the second
longitudinally extendmg side, and wherein

the bonded portion includes a portion of the first surface forming a
portion of the surfac_ﬁe of the ﬁrét longitudinally extended side and a
portion of the first surface forming a portion of the second longitudinally
extending side. |

4. The high speed data cable of claim 2 wherein the bonded portion is radially
outward an adjacent portid_nof the shield, and said bonded portion is
overlapping said adjacent portion.

5. The high-speed data cable of claim 3 wherein the bonded portion is radially

inward of an adjacent portion of the shield, and said bonded portion radially
inward overlaps the adjacent portion of the shield.



3. The.hi gh-speed data cable of claim3 wherein the bonded portion is
radially . isogf an adjacent portion of ‘the shield, and otaa?% ¢d
portion radially inward overlaps the adjacent portion of ti@f-ﬂ% 11
11111181 Theligh spéad dateidabid of tlain PiWHhereilf saidditét shefade is BAEIHB8ME23311 6.

The hi gh speed data cable of claim2 wherein said first surface is an
adhesive. 7. The high speed data cable-of claim3 wherein said first

surf acy, ThedigR4pesd véta cable. Ehe|ahh %ﬁ@f‘éﬁﬁsﬁatf@stcs’&?ﬂa%e% aflh@sfenher ein
t he second surface is al um num . The high speed data cable of claim?7

wherein the second surface is al um num 10. The hi gh speed data cabl e of

ayer. Saito o shas Jatefcabis OBkl BuParel Bl seonf SfoBEN o7'rm <o fi st

sur f acelgnghupai d al um num forns said second surface. 11. The hi gh speed
data cable of claim2 wherein the shield conprises: a first |ayer of
al um num a second |ayer of alum num a strength |ayer between said first

d d | f
and seep et@%enpg@dgéad éBl’ébea ﬁn?ﬂuﬁ&%ﬁ?fh\é‘?égﬁig%{fﬁéﬁzﬁsecon ayer o

al um num sal esive [ayer and sai ayer, the adhesive
| ayer fatumiwunhe first surface, the first alum numlayer fornms the second
surface. | iililJllhiIliJdi 211 121 11 111 s 12

10. The high speed data cable of claim 2 wherein the shield comprises a layer

of aluminum, a strength layer, and an adhesive layer, and wherein said adhesive

forms said first surface and said aluminum forms said second surface.

11. The high speed data cable of claim 2 wherein the shield comprises:

a first layer of aiuminum, a second fayer of aluminum, a strength layer between
said first and second layer of aluminum, and an adhesive layer, said second
layer of aluminum between said adhesive layer and said strength layer, the
adhesive layer forms the first surface, the first aluminum layer forms the second

surface.
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