WD 2007/ 035780 PCT/ US2006/ 036564 FLEXI BLE AND
LI GHTVEI GHT SEAT- TO- SEAT CABI N CABLE SYSTEM AND
METHOD OF MANUFACTURI NG SAME This application clains

I to U S. Provisional patent applicaty 2006/036564
- wla Pl 5 or 718 5av. i1 og Sept enber 19 C ThgRn036s

TECHNI CAL FI ELD The present invention rel ﬁ@ g{girg:
R ADATBLE LGB wsrw-ﬁ@fxm“%féh Sy
and in paAlR MEFHOP OBVANIEAGTURING is
relatively lighter in weight and nore flexible than
conventional cables used in such applications. as.t.
c afisnanplicagign £13Ups FREME o J{-freProviyign é’r#eﬁa%@) CS%’P SeliflNo.
transmtting data and power. BACKGROUND ART Typically
5 60/7\8pag fHedSepiepReind: 2®r craft, etc., nultiple rows of

seats are provi dedM@so as to provide a
wal kway or ai sl e. re di sposed on each
side and along the |ength such an._ai sk
e igtent ety e g6y st S doRBhEi, Bl mothog of
el ectropi c functions,such as_ on air : d
g P PEPRRT A1 R D L e Ol S ol APk B and more
video progra and. co i [ A
e 3 AEETERA 1708 B ST A A0 ST R ABHER oSt
.Sigpals needed to.and from all of the passenger
10 Veh@%sag’&mfsp"%lbg%%ana&d “¢4bl es or wiring harnesses are
typically used to I?A#&ﬁb‘iﬁiﬂ _)%goupl e one row of
seats to another r ; A change in
- distange.bet ween .the; f s ECRIt Yare H1QVHIEE Bud
re écgg% St {?%%J?%F{;rx%%a?”e%?%ieigbl es With tﬁose

alran?g%%( igonl St% gv%v o S ikwidy e G, fiwst P e RENE QRPIsbAIb &ich @ide and

W, :
I me- consum ng and expensi ve operation.

along/ﬁ:\%ge%éﬁrdfs&cﬁgn§@@%}ﬁ%€@§§-men seat rows is not

consi stent throudghout the aircraft or vehicle.
15 The passenger seats provide a variety of electronic fonctions such as on aircraft where

in-flight entertainment provides audjo programming, video programming and communication
systems such as telephone service. To convey the power and data signals needed to and ﬁ‘om
all of the passenger seats, fixed length _cables or wiring harnesses are typically used to
electrically couple one row of seats to another row of seats.

20 A change in distance between the rows of seats typically requires replacement of the
fixed length cables with those having the correct length for the new configuration, Thisis a
time-consuming and expensive operation. Moreover, the spacing between seat rows is not
always consistent throughout the aircraft or vehicle.

The tight physical copditions through which such cables must be installed andfor

25  removed in and around such Tows of seats makes the use of cables that are not flexible and

have a relatively high stiffness and weight per unit length undesirable for seat-to-seat cabling
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The tight physical conditions through which such

cabl es nust be installed and/or 25 renoved in and

around such rows of seats makes the use of cables

that are not flexible and have a relatively high

st such ngdisatndasweinglicipetcri t | engt h undesirabl e for
seat-to-seat cabling N in such applications as
comerloiaddresi thcdiffichltiesTof faddlagh chfl€agéhilics Hl YehRRes §fch as aircraft,
fixed I ength cable assenblies in vehicles such as

applicaraf kas ineqapddi hianAdjhasbld Mk QChblifle SAbHSLRRIs! in PCT patent
Length Cabling System di sclosed in PCT patent

apPicateat 1@ NPCIOUSROMOUGHI0 3 T612G% of RehidhoBle€Mdrdin Qhicorporated by
whi ch are herein incorporated by 5 reference.

SivddsRY OF THE | NVENTI ON The |ightwei ght, greater
flexibility and decreased size of the cabin cable

system of enbodi nents of the present invention _

provi de advant ageSSUMNBARY OFOPHEIRVERTIONS the cabin

of 10 commercial airlines. |In accordance with a

first Ths figateight, bhetepreskiity dnd\d@ekisod sizé BEHR dabin cable system of
provided a light- weight, flexible power and data

eralldémdéney ofttheprestheiny @itio® broRide @ivmIagdsah s@ihl#pidhitions as the cabin of
conprising: -one or nore bundles of conductive wire
cnqdreisl agingsul ti pl e strands of flexible wire cabl e;

-each of the strands of the conductive w res being

i ndi vindasabriiyhce edihiedfint hdpearnvf itRspbRht @entidd,Qherb & frdvided a light-
maxi mze flexibility and m nimze weight; -said

weipht] Beitdd poan ditCdaty @bl fbahOmiteAdr SRAMBMEE M air@aft 8h8rising: -one
of wire jacketing material; and -said one or nore

Bunatt &snddds of abhdnctdel wige Somiprias nHRS RAndION RxIb Wik cable; -cach
braiding material, so as to provide a tight bend

statié burdnds of deidohduatiedwiresSbenld AbivRIlaliyNcoateld Giith £ AGBion layer to
In accordance with a second aspect of the present

tanieit iflexibilityheidaniiBoigy waipitedaia burflesEthRM iR wire being covered by
manufacturing a |light-weight, flexible power and data

Claydr ef Wine jatkreing Marfialpindofaid®one or more bundles of cable being further covered

by a nylon braiding material, so as to provide a tight bend radii for facilitated installation in
tight places. |

In accordance with a second aspect of the present invention, there is provided a
method for manufacturing-a Hght-weight, flexible power and data cable for the interjor of a
cbmmercial aircraft comprising: - forming individual wire strands from flexible wire cable; -
coating said individual wire strands with insulating material to maximize flexibility and -
minimize weight; - forming multiple wire strands into wire of desired sizes; - extruding very
thin insulating material over bundles of wire strands; - twisting the wires into cable
subassemblies; - forming groups of wires into qables; -coating the cables with a jacketing

layer; - measuring and cutting the cable to length and preparing for braiding or other final outer
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commercial aircraft conprising: - form ng individua

wre strands fromflexible wire cable; - coating said
individual wire strands with insulating material to
maximze flexibility and mnimze weight; - formng
Hackétinpltegiaiy ane - sdvieeing Prepmbd cables evitfa nglRS ibfidingSh @@l so as to provide
extruding very thin insulating material over bundles

aftight teed silii & djlitated nbtsiatiog inttiv@t sphdeS | Nt 0 cabl e 25
subassenblies; - formng groups of wires into cables;

- coat ilmgxaintpé: @ﬂiﬂdfm&m&d bdih &hej 1a@dcatdighg of tha)elin cable and the ab111ty to
measuring and cutting the cable to length and

proeairh rahlé (hﬂlobfn@ladleﬁ@:kﬂll’en@h Betend) irébalt 0L bighificadt Jwafgkteiavmgs for -
material; and - covering prepared cables with a nylon
bominekiciagaiﬂm-e rTiad wsightasvihgs dati eéhtiBweafubl @k aftedad also resylt in the
radii for facilitated installation in tight spaces.
EconexmdltagebOstingebleso cdnthort feichinakat welight of t he

cabin cable and the ability to .store extra cable

(al | obhe1thcradel] dekiblley hengidiesyiahes) of s tdikn ¢abledof embodiments of
significant weight savings for 5 comercia

dierprdserd Snveifttinis Weh@dd 16 anilifigeal CEbles PRitick BMafitaddd @b well. A tighter
costs and can also result in the econom c advantage '
béndbedintgad bR eitdngianblys Aiowe bF AtightedanstdlBfdn BitghiePGfaces. As a
The increased flexibility and snmaller dianeter of the

galli, spaca binetraiits @nthe SiuaiNh e rddwdet Pess@izes@bin ihstledns @R alleviated
as conpared to traditional cables provides advant ages
asasweteduceAhd tingd diceihalyoeedbdrfadhstaltaiananad@p vpiiéredhereof.

cables allows for facilitated installation in tighter
spaceMults sgnh cae el birried Pasigh @QREL @bl LS elnbodifiéhts of the present
usual | y overcrowded passenger cabin installations are
mbéreioh 3 @lht aSONAS adsomb1@ Ad Baddde sichN®staas BRbh Yn-NRBA&Hertainment
for installation and/or replacenent thereof. Miltiple
Sis@ging b ScotmtinRetidasykiedsucirae l&hm&‘hgit bR, GadbeinQbat power supply
enbodi nents of the present invention so that a -

sktagk.e .assenbly can handl e such systens as an

in-flight entertai nnent system a conmmunication

syst eFinssitindaiswiad) Lith wirk] @hion D@ Rere n@R e Qked] Whisk aikets the voltage,
power supply 15 systens. Fine stranded wire, Litz
mmlpﬁ'atuﬁranﬂl BiamisabilityWedBrefBiyts BE cotsfelciaMicRit STBLASFAANBAR 25.869,
vol t age,

as well as the specifications and regulations of JAA and CAA, and is ISPSS compliant. Litz

wire serves to minimize weight and maximizes mechanical flexibility -- while meeting the

enivironmental requirements associated with. commercial aircraft. For example, a seventy-

2a
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tenperature and flammbility requirenents of

commercial aircraft such as FAA FAR 25.869, as well

as the specifications and regul ati ons of JAA and CAA,

and is I SPSS conpliant. Litz wre serves to mnimze

vievie giteh lengchahincabli pEembrelgiain afdbe dukend ibventiorymay waibh higroximately
nmeeting the 20, environnmental requirenents associ ated

W Bhibs.owhider thie ahmailengthadonvenFional ,ecoamqpr@al afrcméi\sedttty-sea? 8abling may
five inch long cabin cable of enbodi nents of the
oveighepprokimateiit 1.bmlbray wei gh approxi mately 0.78 |bs.,

whil e the same | ength conventional, comercial -

ai rcr dht seat jackets satowndidyd itheg mey-condattgh cable is preferably a high
approximately 1.16 1 bs. The outer jacket surrounding
témeperatiire ibrgdeddiabtiorsuchabd aylos spr&f ©r glbdwdeathhi dphiredShigh degree of
tenperature braided fabric such as nylon so as to:

pregvingel fldxiildedierlatitvvighh adé greaghoftringercdhaindre@tal requirements of a
flexibility; be lightweight; and neet the stringent
eprpineromh@retadl requirenents of a conmercial aircraft.

O her objects, features and advant ages of the

i nventitten ohjetths, fetusppad adtanfapenoft the ineotidrowilnbe apparent from the
detail ed di scl osure, taken in conjunction with the
&dlovimgalepiledistheetestakin id canjinvgsy with thewb@mphiyig dheets of drawings,
reference nunerals refer to |like parts. BRI EF
PESGRIIIRT te@ierCh niibiira DRARMOGES: fairtg. 1A i s a perspective
partial view of a prior art cable installation. Fig.

I B is a perspective partial view of an adjustable

BRAKGKF DESEBIIETEEMITHE DRVEWEINES ent 15 invention Fig.
ICil
cr olssi:iégg fS%‘\A'fitlg‘y'v lalgﬁgme %Ecr?ﬁ’fé 61?55151%&0%' esof
h
e PR B B 00 G B e

ngth. Fig. 4 |s a cross-sectional view of
%&%itﬁrgr enbodi mnent of a cable of the present

Fig. 1C illustrates a row of passenger seats.

Fig. 2 is a cross-sectional view of one embodiment of a cable of the present invention.

Fig. 3 is a cross-sectional view of an individual Litz wire bundle téken along its length.

Fig. 4 is a cross-sectional view of another embodiment of a cable of the present
invention.

Fig. 5 is a side elevational view of the cable of Fig. 4 having four conductors.

Fig. 6 is a cross-sectional view of a power cable of the present invention.

Fig. 7 is a side elevational view of the power cabie of I'ig. 6.

Fig. 8 is a cross-sectional view of a harness cable of the present invention.

Fig. 9 is a side elevational view of the harness cable of Fig. 8 wherein the data cable is



20 invention. Fig. 5 is a side elevational view of
the cable of Fig. 4 having four conductors. Fig. 6
is a cross-sectional view of a power cable of the

“Q*ﬁ’ﬁﬁ'% 8;Onventl on. Fig. 7 is a side el evati opaluMobiNseses
0 e power cable of Fig. 6. Fig. 8is a

cross-sectional .yview of a harness cable of the
8¢ %?gﬁPlﬁﬁvgﬁ¥F%’ 25 Fig. 9 is a side el evationa
vi ew of, . the ca of Fi wher ei n_t he dat a
e bl 8106 ¥ S sl IR 1eb 303 et koGt K 4By OF the preent
Im%I%ﬁarated fron1the power cable. Fig. | CAis a
eiat i c di agram of a harness and connect or assenbl y

f d
0 %g{ 105 %%’dellab aré enetv aosnsx%e% %thg ]asswgy of]'a&(x:l rle:l ;I i

Iev i on Vi ews o e
I A har ness .and
5
TR B S 1 R

-gye S|de el evation views of the assenbly of Fig.
TR Figs. 11Cand I IDillustrate two charts

d' rGEL 1B I (4P Gre iR Rvatfbn Yidds B A0 gss@mli'l? obki

connéctor 1n the %%rness and connector assg#ﬁﬁy of

F' Q’lgg Pt Qfd ﬁﬁ'&ﬂus&&e FvJonartdivebiSa B R n%? ? i nﬂe{nagrlél-mn

a power cabl e and connector asse

coﬂé&&ﬁfﬁhe'hﬁﬁ%@ﬁﬂ%m@cog%sexﬁﬁgoﬁlg lg»?igr L side
el evation views of the assenbly o . 12A. Figs.

10 12Fianda 3l schdn®atie maéfagﬁﬂ' a\bbﬁé’i’%aﬁé arIdQ%nr?edH &sTmbly of the

connection of one enbodi ment of a power cab
_meﬁhgmy&ﬁﬁhlllustrates a chart directed to the use of a
7-pin connection in the power cable

Figs. 12B and 12C are side elevation views of the assembly of Fig. 12A.
Figs. 12D and 12F are enlarged views of the 7-pin connection of one embodiment of a
power cable.
15 Fig. 12E illustrates a chart directed to the use of a 7-pin connection in the power cable
and connector assembly. |
Fig. 13A is a schematic diagram of a data cable and connector assembly of the present
invention.
Figs. 13B and 13D are side elevation views of the assembly of Fig. 13A.
20 Figs. 13C and 13E are enlarged views of the ends of 10-pin connections.
Fig. 13F illusirates a chart directed to the use of a 10-pin connector to the data cable

and connector assembly.

DETATLED DESCRIPTION OF THE DRAWINGS
25 While this invention is susceptible of embodiment in many different forms, there is

shown in the drawings and will herein be described in detail several specific embodiments,
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and connector assenbly. Fig. 13Ais a schematic
di agram of a data cabl e and connector assenbly of the
present invention. Figs. 13B and 13D are side
: i.on views of the assenbly of Fig. 13A
“gl%ﬁ%jfg% and 13E are enlarged views of the gﬁﬁgszé)?msésm
10-pin connections. Fig. 13F illustrates a %Part an
withdithee cundetstansiingh ghati he gresant 1 BsPPHIeC ¥ e o FOrEE e 8V a
cable and connector assenhly. TAl LED DESCRI PT]
exe@plifieaiorDR{AYy NSNS ofifiq BVERPLand, %ﬁlelﬂilﬁaﬁlfwflgs rtda bito e

suscepti bl e of enbodi nent in many different forns,

- apperded ¢aimis. shown in the drawings and will herein be

described in detail several specific enbodinents, 4
WOT2 0041, 035iA 8901 drb USROEBIARE B deatwil T In 4 bgnmercial airplane, as
under st andi ng that the present disclosure is to be
shoWR MFFigaEeUA RB1€) Woaljusteble fepkih fobdasyism affis shewn as 10 in Figure
principles of the invention and the application is
1B.| iWriikQBe edv Wf beatst depicted i Eipred! & Bmiwsshred piipesat septscatyi filer
cables are installed below the seats 11 in a ) .
nunfbRIGE E@isatouti behssdeandast dépaghipwm thenscepayaf &g pragepionygation.
An adjustable | ength cable systemof is shown as 10
FurihBrofore Wittle TE@3virdNsishewt el dislosed, it isaapareeiaisd iab gihprtypes of
Figure 1C shows three adjacent seats, any other _ .
wiréy) iloRiingfbus eatt lnicdub Hatb opnse titah doaiest capppraviresiar SHSF Fares:
scope of the present invention. Furthernore, while
may beh wedvindenot depsith Grom tlzersdopdiof e presspt inventioR. gppr eci at ed
that other types of wres, including but not Iimted .
t 0 dewes-woipert onk Fubodined pbte calibetblag thgpresent Hygotion 1s
wires, 10 may be used and not depart fro t,he_scq;aeedt
shooh irt Figurp 2e eonte embo@mmtolﬁ@wsd“@%@ﬁ?é Strangp otz 3 are used to
enbodi nent of the cabin cable 20 of the present
maximizerflexility end minimize weight. Individual Litz wire Dundies 2) may then be

insulated with a thin insulating material such as Teflon®. One or more of the Litz wire
bundles arer grouped together into a cable. A thin jacketing layer such as Teflon® jacketing

23, in this example 3 mil, may be provided around this bundle. A ny]on braiding or other

suitable layer of high temperature braiding material 24 is then used to surround the bundles of

Litz wire 21. Some of the Liiz wire bundles may be grouped together and surrounded by
conductive shielding 22, such as 38 AWG tinned copper or other suitable conductive
shielding. The thin jacketing layer of Teflon® may be provided around the shielding.

An individual Litz wire bundle 21 is shown in longiﬁdinal cross-section in Figure 3
with twisted wire conductors 25 that may be covered by a thin layer (e.g., 3 mil layer) of
Teflon® as a Teflon jacket 23, which is then covered by bratding 24.

Another embodiment of the data cable for the present invention 40 is shown in

Figures 4 and 5. In this embodiment, four conductors 425 comprise 26AWG conductors of



shown in Figure 2. In one enbodi nent, individually
insulated strands of Litz wire are used to maxim ze
flexibility and mnimze weight. Individual Litz wire
bundl es 21 nmay then be insulated with a thig..
W%&V"éﬂsﬂg mat eri al such as Teflon(r). One olfbTrrnt%srzg\g6(")01‘3 6364
the Litz wire 15 bundles are grouped together into a
Liahire with ehdhi confuwek 23 hayidgaydifferenichioa fomhaflong éuch colors as red,
jacketing 23, in this exanple 3 ml, may be provided
bleg, gullvol sduli gedourdiuble sAickijgoils iy miowiderharomdohé émur conduciors 4235
sui tabl e |l ayer of high tenperature braiding materi al
ar@d4omprisef) dmonesedotimesy B8 AW inhérecopprr dtithsmdiiner flii¢ld miimem of
21. Sonme of the Litz wire bundl es nay be grouped
9 geetasy andrad ogter shiclh chédminy of 835k densrage.e Outside ithei degble shielding
such as 38 AWG tinned copper or other suitable
4260m thire Teflea® jadkes brindiecippiipd. Thésideralinod] thee fosagoing is bipidr424¢ The
Teflon(r) nmay be provi ded around the shi el ding. An
desiedi vabdr wharpdteristion inslude neirdng FAAs B Wi -86R for flammability, a
Iongltudlnal cross-section in Figure 3 wth tw sted

B temmr@urg@mﬁnf%&@%avﬂ@gmﬁsg#@% ered by a thin
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| ayer 3 ml er) of Teflon(r) as a Teflon
jac myrez 39 angh? ehow gnq tgfér?“@@‘l‘@ﬁ’@d“’fb%/ POV C&Plﬁg@zwmpnsmg five
Anot her enbodi nent of the data cable for the present
bundlosofisitanded bity wirg hende 9L 6A YK onduptors 627 apd queLitg wirg pyndle of
enbodi ment, four conductors 425 conpri se 26AWG
24@%% gendypiors P8, & o mé@@s@tﬁs@m@&#‘@mﬂs G8islyctor 628 is

wire, with each conductor 425 having %1 €é{ rent
ey “ﬁlil%ﬁ’fhé‘ﬁﬁlﬁdi"% &%W%PW cgg @56 627 grafach R provided

inge ot PllRgoiet: SRt S0t pany b 1a® ookt

.6231’33?\%5 @3@%%@ %@niﬂ%p!a% J@ﬂngg’ﬂ' K °‘ﬁ#ﬁ2 o 628,

0 % r t he doubl e shielding 5 426,
A%F*ﬁ% &ﬁ%% ﬁ%%?@?&%an be applied. Qutside all
desi,re

2?5&\5@{;&%@?@8@ doErch 'p‘égé‘zq‘«‘lﬁgl% RS A £ IR i Figures
&% Hine %%X%B%o ADETRE Bhellfre ol ot 200%23 %jge%er with five

16AWG stranded Litz wire conductors 827 and one 24AWG Litz wire conductor 24, These
six Litz wir;a bundles 827 and 828 can be bundled by Teﬂoﬁ@ jacket 8§26 sqch as, but not
limited to, a 3 mil Teflon® layer. Braid 824 surrounds Teflon® jackef 826 and bundled
conductors 827 and 828. Cabling is preferably done in a planetary manner, so as to be as
round as possible.

The voltage reading as for the other cables described herein is preferably 600 VAC.

The temperature rating, as with the other cables, is at least 200°C. The flammability

standard, as with all the cables described herein, is that it must pass FAA FAR 25,869.

As shown in Figure 9, Data Cable bundle 825 may be separable from power cable
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Figures 6 and 7 show anot her enbodi nent of a power
cabl e 60 conprising five bundles of stranded Litz
wi re bundl e of 16AWG conductors 627 and one Litz wire

10 24AWG conductors 628. In one
\n}?):;’éi} 3 . . . 6564
e %iﬁﬁ%&t the single Litz wire bundle cond%%il{fgsrméﬁéog >

is preferably white, while the five Litz wire bundle
PIEARIBRAEB in Gl ¥k e each preferably provided in one
of the followi ng colors: black; red; blue; yellow and
gr eepprnephand canmeefor ass¢mbly P dschown Btiguwés Hoandtl13 Dhial portion 92
can be provided around the Litz wre bundl ed
ends dtieRpesfoss Fpwhilanpweppnrtion}lrmdsingpinegtprstHe Refrmingob Fig. 11C,
is the braid 624. 15 An enbodi ment of a seat-to-seat
ths Gt Soalatie Hhpin chrncpien3 shams kovgthe pins shrymrend numprisaielobeled in
8 and 9 having a 26AW5 100 ChmLitz wire bundle data
Figast 412 11E, ey e assignedy {The ghart) 9afpica shpin feengetpr 94 shown in

W re conductors 827 and one 24AWG Litz w re conductor
Figyre 144} sliqwvs how fhosg pigs iy e aseigiéles 827 and 828 can be

bundl.ed by Teflon(r) jacket 826 such as, bhut not
| m%lf%ﬂest%,an%\l%slm“r a pesrer Gabls gndcqynsptor asEembly 42 and a data cable

S ST R —
i ey el Of Biwp 5 Se oy it eri o 121
oG did Bty BThck ot b sftricd aSBhers inpees 178 oa 127 ar
st VPRt L (B Rt b0 AT pind ot edinpr 125
sh ‘ﬁ?&% ‘g "‘ﬁ‘g%“ﬁ‘ég k’@éﬂi Engﬁqpeaeilﬁlpaég@ r Bt eeﬁgc\fg%u&%bﬁgbl"% {# may be

as@% / 035780 PCT/ US20061 036564 portion 827/828 in
e 80. Harness and connector assenbly 90 is shown

0 T84 cfle b BRI L A e v
pr&g%eﬁ'g&gﬁ Igéividgﬁfv%fer ghglgdstage E)irlged ﬂ'ghg; 'the muiti-stranded Litz wire or
other copper, copper alloy or other comparable conductive wire. Such individual wire
strands are then coated with insulating material, such as wire coating enamel or resin
insulation. These multiple wire strands are formed into wire bundles of the desired size by a
planetary cable wrapping system or otﬁer suitable cable-forming machinery. A very thin
insulating materia! such as wire coating epamel or resin is then extruded over the bundles of
wire strands. The bundles of wire strands are then twisted and/or shielded into cable
assemblies as required. Though optional, a very thin insulating material can also be extruded
over these cable sub-assemblies. The groups of wires are then formed into cable bundles. As

an option, a very thin insulating material such as for example, a 3 mil layer of Teflon®

Jacketing material can be extruded over the finished cable subassemblies.
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the chart 96 for a 10-pin connector 93 shows how t he
pi ns shown and nunerically |abeled in 5 Figures 11B
and Il E may be assigned. The chart 95 for a 7-pin
Q t 94 shown in Figure 11D shows how
W(S)I zﬂé%%g{/% be assigned. Fi ggr es 12 and 13 s hov%éa:ﬁg%\?\%ﬁ{%ss“
cabl e and connector assenbly 120 and a data cable
and e ratdeis dhen asswredlayd QR 2o lergtipacltprapetes for braidilgor other final
enbodi nent shown, power cable 122 ends in 7-pin
oeriardcinateriall Jthe egisaf the imividial wirgiarethapprehowdotronneciodzation
pins of 7-pin connector 121 10 shown and nunerically

- arjddbreingigiidpal witeare ptrapqierired with tsminhlswhh terntipals areplaced fto the

-and 12F are used. Wth respect to data cable 124,
apprRFiate iations gviBe ¢ppupctonboysings, Bie comegionbaskthellsand/er stam
shown and nunerically |abeled in the enlarged i mages
reljefs poe dfipp egmaplgied anddhercable magkings and sadegygie then ?&éd-c abi n
cabl e of the present invention can be nanufactured in
t he AlPrehseryn exempfsresthads.cgrattvcasd ethodgpfpagpirtugiare
strands are formed fromthe nulti-stranded Litz wre
degeribed hefeip, the,3raRe of cevsiige PL US| PaiFRtgE N dipdrd tghHoa Ofherontrary,
conductive wire. Such individual wr strands, .are, .
thisppatgntegxgradl fpthods; apaarptug ’i‘q’i‘g?"ffgeﬁ &f ﬁ“ﬁffu?a"%‘a"cﬁ“‘;sfa‘%ﬂlﬂ? within the
coatj ng en | .or resjn _insulatjon. These tiple
s 4 RSP RIS S POl D b Bl SLoiueletis
desired size by a planetary cable wappi ng system or
ot her suitable cable-formng machinery. A very thin
20 insulating material such as wire coating enanel or
resin is then extruded over the bundles of wre
strands. The bundles of wire strands are then tw sted
and/ or shielded into cable assenblies as requir.ed.
Though optional, a very thin insulating material can
al so be extruded over these cable sub-assenblies.
The groups of wires are then forned into cable
bundl es. As an option, a very thin insulating
materi al such as for exanple, a 3 ml| |ayer of
Teflon(r) 25 jacketing material can be extruded over
the finished cabl e subassenblies. 7
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WD 2007/ 035780 PCT/ US2006/ 036564 The cable is then
nmeasured and cut to length and prepared for braiding
or other final outer jacket material. The ends of the
i ndividual wires are then prepared for
connectorization -and the individual wires are

We claironnectorized wth termnals. The termnals are
placed into the appropriate locations in the '
qonnegt (-ReiRd NESble pHRerGNBALEMIe fortak Blnelot sf Antinrcial aircraft
strain reliefs are then conpleted and the cable

s and codes are then added. Al though certain

exanpl € net hods, apparatus and nethods of nanufacture
are  dgsGk HRrbuRgESbMondRevekRpenptisiegwalipisstaddstofiflexible wire
patent i1s not limted thereto. On the contrary, this
Rajignt covers all nmethods, apparatus and articles of
manufacture fairly falling within the scope of the

appendggh 618l ARn& SR cohducgvealitat being thdBetuallyh@ated with an
doctrine of equivalents. 10 8 W claim 1.. A

imsulatibd B 10BLGREe rbtisahRing rRMeE wand dat a cabl e for the
Interior of a comercial aircraft conprising: -one
or nor.g; RGeSt BhaeBRAMES Bekd ool k@l 1QITRyet 61 Wi jacketing
mul tiple strands of flexible wwre 5 cable; -each of
material; Ay Strands of the conductive wres being
i'ndi vidual l'y coated with an insulation layer to
maxi m_zes {hedh Bided bhindQdofMbdbldbeif WRihghtoveredabyda nylon braiding
bundl es of conductive wire being covered by a |ayer
of W e dBf K&1d 1 GroviRL@ikhidend Aol GrcilHaiddnadiBtiaf innighteplaces.
bundl es of "cabl e being turther covered by a nylon

by a! di'l?ng C&Hi@f;f_%[a!ilﬁll rwheRirPRidl isulRfiGy jagke campriighi Tekondoat.

radii for facilitated installation in tight places.

3. The cable of claim 1 wherein said jacketing material comprises a Teflon coat.

4. The cable of. claim 1 wherein said conductive wires are color coated.

5. The cable of claim 1 wherein said conductive wires comprise Litz wire.

6. The cable of ¢laim 1 further compriéing a conductive shield surrounding at least one

of said one or more bundles.

7. The cable of claim 1 wherein said cable comprises a power cable comprising five
bundles of 16AWG conductors and one bundle of 24AWG conductors.

8. The cable of claim 7 wherein said 16AWG conductors comprise different colors
selected from the set of black, red, blue, yellow and green.

9. The cable of claim 8 wherein said 24AWG conductor is white.

10. The cable of claim 1 wherein said conductive wires are selected from the group
consisting of bare copper wires, coated copper wires and silver wires.

11. 7 The cable of claim 1 wherein said cable comprises a bundle data cable, five stranded
wire conductors and one 24AWG wire conductor.

12. The cable of claim 1 wherein said bundles of conductive wires comprises a



2. The cable of claim 1l wherein said insulation |ayer
conprises a Teflon coat. 3. The cable of claim1l
wherein said jacketing material conprises a Teflon
coat. 4. The cable of claim1l wherein said
conductive wires are color coated. 15 5. The cabl e of

_dataCa@mgﬁgm%anﬁgﬁé‘g%a%ﬁ%g]&onduct ive wires conprise Litz

e of claim1 further conprising a

c@nduchj venshk 9%1?% ?J WhAURdL A% B cabB 3ahd1O E%e]izﬁ’; SBOA said power

bl
one or nore bun 7. The cable of claim1l wherein
cable bl d cabl e conprises a power cable conprising five
undl es of 16AWG conductors and one bundl e of 24AWG
conductors. 20 S. The cable of claim 7 wherein said
16AWG conductors conprise different colors selected

5 g]rélo m tjb fhe ?&e fog%lagﬁllfg&grmg 8 t—@!ﬁigﬁ; ﬂéﬁ@{llt@zﬁd%e@ﬁgi Bfa&abe for the

. The ca aim ereln said 24AWs conduct or

inteﬁorio§agﬂ}nc%g"biallﬁrcram%mﬁﬁgh of claim1 wherein said

con tive wires are selected fromthe group

cons! st OhafRA JiRRRG WokGRaibkAREAdpEOPPET Wi T eS

and silver able of claim1 wherein

sai d Q%glnﬁl\%n%&{ﬂﬂfdkv? 1@ir9§h%ﬂhsewﬂﬁi§1§}ﬂe&iﬂ€\£ﬁte_riﬁlit8 Ruaximize flexibility

strande re conductors and one 24A Wre
cQR lilrﬁ}n%wd - The cable of claim1 wherein said
bundl es "of coriductive wires conprises a 9 data cable

bundl e - o .cabl f
0 R e B e L
roms . g
manuf a%% %%I Sr)% g’_ﬁh%%%“%&@?%eﬁalfOEZ%ﬁﬁ?lﬁ %?ﬁ%%g%\%%r dat a
cabl e foffd\fe Wir@stiﬁ{olcgﬂle %ba%gxﬁgﬂq@a' ercial aircraft

conprising:®- ftormng 1 ndi Vi wire strands from

f1exi Q'f@m%g g%{ﬁ%%\f Kires into cables;

-coating the cables with a jacketing layer;
15 - measuring and cutting the cable to length and preparing for braiding or other
final outer jacket material; and
- covering prepared cables with a nylon braiding material so as to provide a tight
bend radin for facilitated insfallation in tight spaces.
15. The method of claim 14 which further comprises the steps of:
20 - preparing ends of individual wires for connectorization;
- connectorizing individaal wires with terminals; and

- placing terminals into appropriate locations in connector housings.

16.  The method of claim 14 wherein said jacketing layer comprises Teflon.
17. The method of claim 14 wherein said insulating material comprises Teflon.
25 18. The method of claim 14 wherein said cables comprise a2 power cable.

10



- coating said individual wire strands wth
insulating material to maxim ze flexibility and
-mnimze weight; 10 - formng nultiple wire strands
into wire of desired sizes; - extruding very thin
insul ating material over bundles of wre strands; -
t M. St i TIg nidA@d Wi cleisn 14anwierdailidcablshampirih p@sr and data harness
form ng groups of wires into cables; -coating the
cable. cables with a jacketing layer; 15 - neasuring and
cutting the cable to I ength and preparing for
braiding or other final outer jacket material; and -
covering prepared cables with a nylon braiding
material so as to provide a tight bend radii for
facilitated installation in tight spaces. 15. The
nmet hod of claim 14 which further conprises the steps
of: 20 - preparing ends of individual wires for
connectorization; - connectorizing individual wres
with termnals; and - placing termnals into
appropriate | ocations in connector housings. 16. The
nmet hod of claim 14 wherein said jacketing | ayer
conprises Teflon. 17. The nmethod of claim 14 wherein
said insulating material conprises Teflon. 25 18.
The nmethod of claim 14 wherein said cables conprise a
power cable. 10 19. The nethod of claim 14 wherein
said cabl e conprises a power and data harness cable.
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