USB CABLE AND METHOD FOR PRODUCI NG THE SAME FI ELD OF THE | NVENTI ON The
application clains priority of provisional application 61/166,248 filed
onApril 3y0200214ébhe present invention rel ates general | ycrassao1ioB@oenr d, and
nore specifically to a USB cord coupl ¢d to a retractable reel. BACKGROUND
OF THE | NVENTI ON Uni versal Serial Bus, or "USB" is a comonly used term
that refers to a standard for connecting two el ectronic devices or for

connecting a deyige h i t , a plurality
of peripherals ﬁg% %gﬁit\?aﬁ@w St ..E,E £ @A nterface

socket. Plug-and-play capabilities may al so be inproved by permtting hot
swapping - that is, by permtting devices to be connected and di sconnected
wi t hoHIELBIQB TG INVENBINt er or turning off the device. Qther features of
USB technol ogy i nclude providing power to | ow consunption devi ces,

el i mi nat i ngh¢ hppliedn fotaimarpriaxite of providue appligitipn EMtHb248%Mledg omevpyil 3,
devices to be used w thout requiring nmanufacturer-specific device drivers

to beypast #h ?%seﬂtrlnGéHtfoﬁi relafs éﬂaﬁ? ito lat USBYeoRE dhdShér@bpecifiealiausa AJIKB
cord on a retractable reel, such that the cord can be extended and

ret rag(grgocl:o{l&%&oaa LS rglctagpeq Qpli ng on how and when it is being

BACKGROUND OF THE INVENTION

Universal Serial Bus, or “USB” is a commonly used term that refers to a standard for
connecting two electronic devices or for connecting a device and a host computer. Using USB
technology, a plurality of peripherals can be connected using a single standardized interface
socket. Plug-and-play capabilities may also be improved by permitting hot swapping — that is, by
permitting devices to be connected and disconnected without rebooting the computer or turning
off the device. Other features of USB technology include providing power to low-consumption
devices, eliminating the need for an external power supply, and allowing many devices to be
used without requiring manufacturer-specific device drivers to be installed.

In certain scenarios, it may be desirable to have a USB cord on a retractable reel, such
that the cord can be extended and retracted into a reel depending on how and when it is being

used.
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used. SUMVARY OF THE | NVENTI ON The present invention relates to one or nore
of the follow ng features, elenents or conbinations thereof. In one

enbodi nenwp 2a1oratsoact abl e USB reel includes a pair of datca/uvsceesophaced
next to each other and overlaid with an EM / RFI shield. The data wres
may be tw sted around each other. Conductors can al so be placed and tw sted
around the data w res or put in parallel relationship with the data w res.
The rgmm% mi&% f . wires and shields can then be covered with a

| ow f PUMMARY QF JHE INVENT Qe an EM / RFI shield. In another enbodi nment ,
a cord reel is provided with an electrically c nducti ve r|aI The cord

reel is comh¢ quessnt inyeaHen )feléte§tt8t‘i”t?n8’i )WQBB’ P ogAyIng B> CIPENTE G|
such that the two USB coils are in conmunication with each other. BRI EF
DESCRtétibighticnis thedeofDRAW NGS Fig. 1 is a top view of a flat USB connecting
cabl e according to one enbodi nent of the invention; Fig. 2 is a perspective

view of a LSBné embodiafht, ackaheiabg USBabe iacthael arpait obidatahwirenplaotd aext tohe
USB cord reel show ng the inner elenments of the cord reel: Fig. 3is a

Per sPEgh fferVirdbRbiaft WRE QA 7§81 sh?e'f'&i The data wires may be twisted around each
other. Conductors can also be placed and twisted around the data wires or put in parallel
relationship with the data wires. The resulting conglomerate of wires and shields can then be
covered with a low friction substance and then an EMI / RFI shield.

In another embodiment, a cord reel is provided with an electrically conductive material.

The cord reel is configured to carry a stationary USB coil and a movable USB coil, such that the

two USB coils are in communication with each other.
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Fig. 4 is a perspective view of one enbodi nent of the invention wthout a

j acket . DETAI LED DESCRI PTI ON OF EMBCDI MENTS OF THE | NVENTI ON As can be seen
in Fig. woaofdatcodSB cabl e 10 can include a first datapeirms2dib/oenyd a
second data wire 14. First and second3data wires 12, 14 are illustratively
positi oned adjacent to each other and tw sted around each other. O her
wres 16, 18, 20, 22, 24, 26, and 28 may al so be positioned al ongside first
and S§__Egjﬁﬁéﬁsikiiiuiigléigi;ﬂé&ﬁ@ﬁ@é'UStrated exanpl e, other wires 16,
18, 238 - > in a substantially parallel single
row on either or both sides of first and second data wres 1@5.14. %QS

vari ous wi Figs 1192 tap vieysof a flat USB copnecting cable aggarding o enegimbodiggat lethe v ¢ h
a threaded material. The present invention conprises a cable managenent
syst emveationgr gani zi ng and managi ng a USB cabl e, and may optionally conprise
other cables and / or wires coupled therewith. Such a nmanagenent system

Facilitat epigt hejsus pedpébiivt U@ UBBUSRdCREadcbrding & ot enthodamstitrafngvent s,
i ncl udi ng passenger vehicles. As can be seen in Fig. 2, the illustrative

cabl e, enent ' Gt nit 32, a cable reel
H%!g%@n Wﬁ??ﬂ] 1 SofThOERE Fedi:
34, a”@gg e’ggﬁjga§8gﬁu con ec%%?ﬁﬁgé A second Usﬁaconnector or ot her
el ectroni c_copnector 40 may al rovi ded at the other end of cable
nmanagenent F@ygt‘%‘?‘rp?fél?ecﬂaﬁi"iéiwo‘?%oUgErﬁ%é(&eS @49 4 1 nay also be provided.
The cable storage unit 32 may have a i . . .
Fig. 4 is a perspective view of one embodiment of the invention without a jacket.
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tension el enment di sposed within and coupled to reel 34, the tension el enent
functioning to resist extraction of the cable 36 fromthe housing. The
cabl e st owaegeiumnido732 may be configured for nounting onpraTasailp/0e0Ehi Ccl e,
or any other type of structure. Sim | &ar disclosures of cable storage units
and cabl e managenent systens can be found in U S. Patent No. 5,094,396 to
Bur ke, the subject matter of which is hereby| ncorporat ed by reference, and

u. S e ljcC : he  Sub ect matter of
V\hich—M&—“ﬁWwP Q“Z RO MED reempodi nent shown i n
Figs. 2-3, cable storage unit 32 includes a spool Qr reel upon which a
portion of Asken besggnhn &ig. tlhefleeldbB cableild %l&%ud%ﬁr%ﬁﬁﬁéﬁlg@c@rﬁbga $AIPRC 32
al so includes a base or housing 40. The housing 40 may include a plurality
of ci denfigy entFigst layid spemeldddtalvsres 21 2c dvfdrgulestrativelg paisitioned @ljagenttto dach
rotatable relative to housing 40. Additionally, tabs 42 may be configured

to feBﬁbPaﬁdﬂﬁm\é\@H%@m%féa‘cﬁ%tﬁé %thkhwn%ghlselsgm %, 2need, adl 28 heyi s de
surface of housi ng 40 nay al so be coated with an electricall y conductive

coating. tlo falhon sfé’ig fﬁ?ty%n% Nl 8&{1‘{1(@ JOENigNg, {E}ﬁl #stfied exdripie! bhef Gires

ITDUI’ltP orage uni under nea a passenger seat or in

ol 1 B e&;; o a4 ek 2L e BB BB T e eerow i ehber i

enbodlnents shomn in Figs. 2-3, two connectors 38, 39 and 40, 4 6ppear at
each sides offfirshand second data wires 12, 14. The various wires 12, 14, 16, 18, 20,22, 24 2

28 are held together with a threaded material.

The present invention comprises a cable management system for organizing and
managing a USB cable, and may optionally comprise other cables and / or wires coupled
therewith. Such a management system facilitates the use and storage of a USB cord in a variety -
of environments, including passenger vehicles.

As can be seen in Fig. 2, the illustrative cable management system 30 comprises a cable
storage unit 32, a cable reel 34, a cable 36, and a USB connector 38. A second USB connector or
other electronic connector 40 may also be provided at the other end of cable management system
30. Additional connectors 39, 41 may also be provided. The cable storage unit 32 may have a
tension element disposed within and coupled to reel 34, the tension element functioning to resist
extraction of the cable 36 from the housing.

The cable storage unit 32 may be configured for mounting on a seat, a vehicle, or any
other type of structure. Similar disclosures of cable storage units and cable management systems

can be found in U.S. Patent No. 5,094,396 to Burke, the subject matter of which is hereby
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cabl e managenent system 30. The manufacture and construction of cable 36 is
illustratively as follows and can be seen in Fig. 4. A pair of USB data
wires is whaomdiim@tt to each other in such a way as to remaisposob®ranti al |y
immobile relative to each other. For &xanple, it is contenplated that the
USB data wires are twi sted around each other at a rate of approximtely
four twists per inch. The USB data wires can then be overlaid vm'th a

bt weSHOTRE LB 2 L1 Picniceicater N6 o0 Bl R e el o°°

wires frominterference fromany adjoining wires and appliances. In one
enmbodimagtet of whieh ishilsel bréby incorppiated Byyrefarenicded, served shiel d. Col | ectively,
the USB data wires and the shield are referred to herein as a "first

const ruct . IrAt@idmbadaheraahowatioFsgs. 2R cableistaesgeaurdt P2 amdubleisa spooker sphi4 al
relationship to the first construct to create a second construct having a

Cross ?&PWh‘R‘E éjgghi%hn&f me%tgsﬁ ptthakhle (’5'6r1§bllr@cfndp%h QﬁslreySmr-E € vaHd2t hiemal
conductors may be twi sted or fluted hellca l'y about the first construct at

?raila)l;él{cp&om ? T%atr?\ég)r;l\flguﬁt e Ehr?dﬁ%lésﬁg rel™ %;o rfﬁle £ ﬁoh% ﬁtg 1§ rﬁ%@fe%ﬁggﬂ o
o T R o031 LS M BN b N2
Seco?acti)s (4:1(2) Tr?e;[ rblécgonﬁwurleh th> (rjeetailailnltze \l?v?)urflé) rccrr'tslg)in t42 orfl?}\lleeca%lebae rall?ns{ ?e%ll ?2 "lgge 1151551derrm or
y g p g
surface of housing 40 may also be coated with an electrically conductive coating.
Housing 40 may also provide mounting holes 46 to facilitate mounting of the cable
storage unit 32 underneath a passenger seat or in some other location. It should be understood
that cable 36 may include multiple types of wires and / or connectors. For example, in the
embodiments shown in Figs. 2-3, two connectors 38, 39 and 40, 41 appear at each end of the
cable management system 30.
The manufacture and construction of cable 36 is illustratively as follows and can be seen
in Fig. 4. A pair of USB data wires is placed next to each other in such a way as to remain
substantially immobile relative to each other. For example, it is contemplated that the USB data
wires are twisted around each other at a rate of approximately four twists per inch. The USB data
wires can then be overlaid with a braided shield 48. Shield 48 functions to substantially remove
void spaces between the data wires and may further assist in protecting the USB data wires from
interference from any adjoining wires and appliances. In one embodiment, the shield is a

helically braided, served shield. Collectively, the USB data wires and the shield are referred to

herein as a “first construct.”
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greater. The second construct is then covered with a low friction substance
such as PFE, followed by second shield, such as an EM / RFlI shield. This
process owo 20theiahdoy produce a USB cable with a bend radiras/uskodsooym or
greater, a length of at |least five neters, and a signal rate of at |east
1.5 Mo. It is also of interest to provide a USB cord that has sufficient

i npedance for the operation of electronic devices and data conponents. A

d inal. i f
Accor ai ngh (0 RBeLFOTRRE SR A e TER are P D BE SRR rél?“gnsh%" Gl P ur e

a USB cord that allows for approximately the illustrative 90 Chns

i MpedapRSEuCt 1o freate s aacordl comRUCE hpwagHcRops SefipR dedningya SAandalYy irgular
geonetric properties of the wires and the constructs. The spaci ng between
t he wpemsheryasTheeddditmaalt tomduetbts mhy bk mestedadr flied hélically rboltahe dwmsticonstruct
significant. Bending the wires also affects inpedance. Accordingly, it is

si gni i & &yt ratcOoQlotkwti e EHSﬁcHatAﬂtéMleftﬁlélyl thePaddlititsitaB béridalctoys HalyfHer positneer
regardl ess of how the USB cord is p05| ti oned or bent. Additional conductors

ot LRI 38 A SR pbisbe LRGeS et eyl i padarce

Egh\é\? Elsdxiapﬁgqondu riot%%g kﬁe %ﬁgﬁfu Oth:?rea c% Cc%p tﬁja%r &t Isu s?an\%'l?y round in
construction. This “second construct” will ideally be formed to have a bend radius of 55 mm or
greater.

The second construct is then covered with a low friction substance such as PFE, followed
by second shield, such as an EMI / RFI shield. This process can ideally produce a USB cable
with a bend radius of 55 mm or greater, a length of at least five meters, and a signal rate of at
least 1.5 Mb.

It is also of interest to provide a USB cord that has sufficient impedance for the operation
of electronic devices and data components. A suggested nominal impedance for most data
applications is 90 Ohms. Accordingly, one of the goals of the disclosed embodiment is to
manufacture a USB cord that allows for approximately the illustrative 90 Ohms impedance.

It is observed that impedance is affected by physical and geometric properties of the
wires and the constructs. The spacing between the wires, as well as the wall thickness of the wire
insulation is significant. Bending the wires also affects impedance. Accordingly, it is significant

to hold the USB data wires in a substantially uniform manner regardless of how the USB cord is

positioned or bent.
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shield around the non-USB conductors may al so be desirable. Finally, a
brai ded nylon jacket may be forned on top of entire bundle This nylon
j acket nawyoabfeeateornpedance by putting pressure on the woudarskyiongodat a
wires. Furthernore, in a "double served shield" enbodi ment, inpedance nmay
al so be affected The follow ng chart shows various inpedances and the
resulting decline in i rrpedances i n selected " P3" enbodi ments. The term "no

j acket ™ 0 n n used. .The t t".refers to
nyl on- br ai 3@@“ ﬁ%lk‘éngu%JP ‘é“rg% a%HO%B?Hﬂd g errF%cﬁ%glsﬂuﬁé of

shi el ds ar ound the constructs inside the cord. Fr omthe dat a_ shown above,

it campsdannsed hetefareathgapasitionr ef swohhadditinal cprdistran @ad ithe shiskd hegen ther der
toresult in a 90 Ohminpedance. Additional notes relating to the

const ¢amdbiétors amk thdESBSBiresare comsidddsti dne witnicon&ixieiibg theAJSBtcbat HMedadden@tab and
i ncorporated by reference. Wile the disclosure is susceptible to various

modi f {igaliLHmhdemd rﬁ)lrlt@SBaéohH@ct$1§rrﬁ§>l a@@%l désﬁalﬂéemlany Va ®rIGsl ARIoh Sadkeer eof
have been shown by way of exanple i'n the raW| ngs and have herel n been

descrlbe | t I e i t
i nt enfnaI’o I |Orr*rr1n$CE %Hetoal%fc nct)l(sgﬁrb gn@g ?ﬁ% r%ﬁ \anagf eﬁt Hljﬂﬁ%dahg@ g I%@é@g but
on the contrary, the intention | s to cover ificatian ui val ent s,
and aPEEVHaen %ynﬁgfxlpaaa%wfﬁsnﬁrﬂaﬂ@aw ffta%&*bggﬁ NedsPie b aiigEt o e

I
clal rrilmpedance may also be affected.

The following chart shows various impedances and the resulting decline in impedances in
selected “P3” embodiments. The term “no jacket” means no nylon jacket was used. The term
“jacket” refers to a nylon-braided jacket. Single serve and double serve refer to the number of

shields around the constructs inside the cord.

?77'4001212 SHIEW) \L{ QI ! DI N R EAO B S N S B
+ booéuwsuid» o B 182 T |

From the data shown above, it can be seen that a data wire with higher impedance must
be used in order to result in a 90 Ohm impedance. Additional notes relating to the construction of

the USB cord can be found in Exhibit A, attached hereto and incorporated by reference.
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1. A universal serial bus cord reel apparatus conprising: A cable, the
cable conprising a) first and second data wires adjacent to each other, and
tw sted avouenth/aa@h ot her at approximately four tw sts pem/useahoo®dy2a first
brai ded shield surrounding the first &nd second data wires to prevent

el ectromagnetic or radio frequency interference; c) two or nore additional
conductors adjacent to the shield surrounding the first and second data
wires, the_additional,L wires being.tw sted about .fhe.shield X|nately
Pt ot SHE Teoaclarint B st aRibla IS orpernyreHb Eisver ahafaRREF P
addi ti onal conductors and first and second data wires; and e) a second

shi el spesificl axsiplary lembedinyenss thetdofihevebesn geavncly stey aftrxasiple hide diBVBEhas
an i npedance of approximately 90 ohns; a universal serial bus connector at
each emdihafe hdieinCieh aleseribeduisi degail.dt shelld dlet waleetbdd) handven ikt abére wiroh
respect to the housing for accepting the cable; a spring nounted between
the housiing 106 e @is188ire k@ khedpaaiLmer Erﬂgodlﬁfeﬁfs' A5c1&ded! Bet se@he EhtRRE the

direction for retracting the cable; a ratchet attached to the housing for

sel ect 't%/{g 8X 1%?St rvaelr al nngoch (t:a%on Cglgnvatle!}l?s § lalt%\dﬂg{l%%y a 1{}% RfnGh mlp 9

mai nt & exfe posI rac nd on t feel

scope of the disclosure.
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2. A nethod for manufacturing a universal serial bus cable conprising the
steps of: Placing first and second data w res adjacent to each other;

Twi st i ng wbeofo/rnsé7and second data w res about each ot hecTats2@ppoms2 mat el y
four twi sts per inch; Covering the twsted first and second data wires with
a braided shield;Placing one or nore additional data wires in close
proximty to the shield; Formng a circular cross-section of the first and
second. data wires, the braided shield, and the one or nore additional data
mﬁresgxggbﬂﬂher twisting or helically fluting the one or nore additional
data wires about the braided shield at approximately two tw sts per inch,
so that thé. resdl wiivgysal senad tbus eordasel appaaiys compusingf at | east approxi mately
556 mllineters; Coating the braided shield and one or nore additional data
W res w thAacdblayvthe tablé compriding anfitst afd ¥y&ond gataheirboudjhecdnt té eachsethat and e
with a second shield resisting radi o-frequency and el ectromagnetic

i nt er {eRRACKouRP eﬁcﬂfitotlfep?t;&?wﬁﬁlﬁﬂl}s%&q\ﬂﬁﬁ ;%@Sin@ﬁt bi"ae fai taidbd shield

approxi mately 90 ohns an Ignal rate of at 1east approximtely 1

tmﬁgag %rﬁ?uélggng @%ﬁgrps? éainﬁgse'g‘orﬁlofﬁirgﬁiﬁ%v%lgls %o l{Jr}ie\\//eenrt Se?e'ctr%%aigﬁéticc %p lrgdi%pﬂgcﬁd:aesiyf '

interference; c) two or more additional conductors adjacent to the shield surrounding the first and
second data wires, the additional wires being twisted about the shield at approximately two
twists per inch; d) a polytetrafluoroethylene cover enclosing the additional conductors and first
and second data wires; and e) a second shield enclosing the polytetrafluoroethylene cover;
whereby the cable has an impedance of approximately 90 ohms;

a universal serial bus connector at each end of the cable;

a housing;

a reel attached to and rotatable with respect to the housing for accepting the cable;

a spring mounted between the housing and the reel for biasing the rotation of the reel in
one direction for retracting the cable;

a ratchet attached to the housing for selectively restraining rotation of the reel whereby
the cable may be maintained in an extended position, or retracted and wound on the reel.

2. A method for manufacturing a universal serial bus cable comprising the steps of:

Placing first and second data wires adjacent to each other;

Twisting the first and second data wires about each other at approximately four twists per
inch;

Covering the twisted first and second data wires with a braided shield;
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a spool positioned within the housing and arranged for rotation relative to
the housing, a stationary cable including a universal serial bus connector
ext endi ngwbromviti®7housi ng, a retractabl e cabl e i ncl udi rgTaISROT0WEIISAI

serial bus connector capabl e of beingloextended fromand retracted into the
housi ng and further capable of being in electrical comrunication with the
stationary cable, and a ratchet nounted on the housing, the ratchet having

an engaged osi tion where r at chet. in ele trical nication with
the spool ‘“Br?é‘eroéf‘lf’ﬁ%?écﬁté q‘iﬂaté‘ V&f%ﬂ@%@&f%&&m" ﬁi’e SWﬁg in the ratchet

is not in electrlcal comuni cation with the spool. 4, The apparatus_ of
claim 3, whemang archeulaneobesecionpf thedistand saenndidsia weas ﬂ%ﬁ\bfatdﬁé shiskblanghas a
conductor nounted thereon.5. The apparatus of claim4, wherein in the
engaged @esont morg addigowab nidtic tvives byndithet swistieg @mrhdlicalkyr flheagl theGonelhe more
apparatus of claim4, wherein the ratchet further conprises a second

condugdfifionaf @Qtaaﬂﬁlest MROut BRObraliRg shickE GOAHr&AMASY Blo TR 8 ihéILIsBQRat the The
apparatus of claimd4, wherein the conductor is prevented from cont act i ng

b o CRAAGE BRI HInd RRGHTR RSB Einthel s DBfilhRAL e ded T1om the

housi ng apparatus o erein e statiorary cord is in
el ectri cal .
Coating the braided shield and one or more additional data wires with a low-friction
substance;

Covering the low-friction substance with a second shield resisting radio-frequency and
electromagnetic interference, so that the resulting structure has an impedance of approximately
90 ohms and a signal rate of at least approximately 1.5 megabytes per second.

3. A retractable Universal Serial cable apparatus, the apparatus comprising

a housing,

a spool positioned within the housing and arranged for rotation relative to the housing,

a stationary cable including a universal serial bus connector extending from the housing,

a retractable cable including a universal serial bus connector capable of being extended
frqm and retracted into the housing and further capable of being in electrical communication
with the stationary cable, and

a ratchet mounted on the housing, the ratchet having an engaged position wherein the
ratchet is in electrical communication with the spool and the ratchet having a disengaged
position, wherein the ratchet is not in electrical communication with the spool.

4. The apparatus of claim 3, wherein the ratchet comprises a conductor lead and the

spool has a conductor mounted thereon.
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comuni cation with the ratchet. 9. The apparatus of claim3, wherein the
ratchet conprises a tooth in radial alignment with a wall of the spool. 10.
The apparwousioof4@izai m 3, wherein the cable conprises atrclramsse10domrs:z and
second data wires adjacent to each ottier, and tw sted around each ot her at
approximately four twi sts per inch, and a first braided shield surrounding
the first and second data wires to prevent el ectronagnetic or radio
frequency interference. 11, The apparatus of clajm 10, erei,n the cahle
further cofpris&8eRRRAENS AbslamAdrherewan thoFneagehPeILg), Aerandugiop Fof o1 g
surrounding the first and second data wires, the additional wres being

tw st 8¢ cabdugtortlpad. shi el d at approxi mately two tw sts per inch, and a

pol yt etraf | uoroet hyl ene cover enclosing the additional conductors and first
and secondedat aThe r&paralid. ol hdaimp @anelidisinothectasdher fhirthevheomipriséshe seabhd
further conprises a second shield enclosing the pol ytetrafl uoroethyl ene

CoVer coffielof Madtahg tiadpbsl A% RBord REIRAGEMBhntePHefoh ™t el y 90 ohns. 13. A
uni versal serial bus cable reel apparatus, the apparatus conprising a

e o caTor S THO Akt of O Wi Re SOndudfr BrevbhiEa BRAPLOMEAE the
conductor lead when the retractable cord is being extended from the housing. |

8. The apparatus of claim 3, wherein the stationary cord is in electrical
communication with the ratchet.

9. The apparatus of claim 3, wherein the ratchet comprises a tooth in radial
alignment with a wall of the spool.

10.  The apparatus of claim 3, wherein the cable comprises at least first and second
data wires adjacent to each other, and twisted around each other at approximately four twists per
inch, and a first braided shield surrounding the first and second data wires to prevent
electromagnetic or radio frequency interference.

11. The apparatus of claim 10, wherein the cable further comprises two or more
additional conductors adjacent to the shield surrounding the first and second data wires, the
additional wires being twisted about the shield at approximately two twists per inch, and a
polytetrafluoroethylene cover enclosing the additional conductors and first and second data
wires.

12. The apparatus of claim 11, wherein the cable further comprises a second shield

enclosing the polytetrafluoroethylene cover, whereby the cable has an impedance of

approximately 90 ohms.
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arranged for rotation relative to the housing, a ratchet positioned to

sel ectively engage the spool, and a retractable cable at |east partially
wound ar owoadotona4®pool , the retractabl e cabl e bei ng ext entaisk@ofdomm t he
housi ng and havi ng a universal seriali2bus extend from each end, wherein an
el ectrical current is passed through a conductor coupled to the spool. 14.
The apparatus of claim 13, wherein the ratchet conprises a conductor 9.

| ead configured,to.make contact with the conductor on the spool. . The
appar atus S ol & TGS RaR T coe ol BrEa e Ao Sl sPrelSng <hobiing ¢
conductor | ead and the spool has a second conduct or unt ed t hereon. 16.
The apis®l devieg ¥ cndyrior rouplgm dherety, fhf»‘e%@h@&l@gd?%it@ngg SVEHE dbe SP‘&Wg and
contacting the ratchet when the retractable cord is being extended fromthe
housi agangtd foroatiappelravai® thé halsaign 13, further conprising a stationary
cord in electrical comunication wwth the ratchet. 18. The apparatus of

claim 13, whaeit Eogih@néd&b@Blebtiwmg'age&easpbapaﬂm in radial alignment with
the spool. 19. The apparatus of claim 13, wherein the cable conprises at
least firs) andRRCONMe at least partially wound around the spool, the retractable cable being
extendable from the housing and having a universal serial bus extend from each end, wherein an
electrical current is passed through a conductor coupled to the spool.
14.  The apparatus of claim 13, wherein the ratchet comprises a conductor 9. lead
configured to make contact with the conductor on the spool.
15. The apparatus of claim 14, wherein the ratchet further comprises a second
conductor lead and the spool has a second conductor mounted thereon.
16. The apparatus of claim 13, wherein the conductor is prevented from contacting
the ratchet when the retractable cord is being extended from the housing.
17. The apparatus of claim 13, further comprising a stationary cord in electrical
communication with the ratchet.
18. The apparatus of claim 13, wherein the ratchet comprises a tooth in radial
alignment with the spool.
19. The apparatus of claim 13, wherein the cable comprises at least first and second
data wires adjacent to each other, and twisted around each other at approximately four twists per

inch, and a first braided shield surrounding the first and second data wires to prevent

electromagnetic or radio frequency interference.
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data wires adjacent to each other, and tw sted around each ot her at
approximately four twists per inch, and a first braided shield surroundi ng
the firstwendigae®mnd data wires to prevent el ectronagnePCt/uszo10a0i902
frequency interference.20. The apparawBus of claim 19, wherein the cable
further conprises two or nore additional conductors adjacent to the shield
surrounding the first and second data wires, the additional w res being

tw sted abgut t shi el d at .appr ox] ely two i st rd ,

pol yt et r af ?{)Jror 0 ?Wq‘éso%r"& cﬁog‘% e‘%‘hti“eac hrgt ﬁ%ﬁ'&p%&)ron glg%t to"?cg%éﬂhﬁor?i r st
and second data wires. 21. The apparatus of claim 20, wherein the, cable

f ur t haddigenabroosducters sajashrl ehihs| thidld cugepnging e pisttyanst sepnd Slake iy s-ehe

cover, whereby the cable has an inpedance of approximately 90 ohns.
additional wires being twisted about the shield at approximately two twists per inch, and a

polytetrafluoroethylene cover enclosing the additional conductors and first and second data

wires.

21. The apparatus of claim 20, wherein the cable further comprises a second shield
enclosing the polytetrafluoroethylene cover, whereby the cable has an impedance of

approximately 90 ohms.
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