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BACKGROUND
[0002] Electric vehicles are becoming more popular. Unfortunately, current battery
technology requires batteries for electric vehicles to be recharged frequently. Accordingly,
there is a need for systems that can quickly and efficiently couple the electric vehicle to a

charge station to recharge the batteries of the vehicles.

[0003] The 120V - 240V celectrical outlets commonly available worldwide have
several drawbacks for recharging car batteries. First, charging takes a substantial amount of
time because of the relatively low voltage sources. Second, the high current required for
charging the batteries often results in inefficiencies, including loss of energy as heat.
Therefore, there exists a need for a retractable cable dispensing system that reduces energy

loss and recharges car batteries more quickly and conveniently.
SUMMARY

[0004] The present invention addresses the above deficiencies and other problems
associated with prior retractable cable dispensing systems. Embodiments of the present
invention may operate at high voltage, which reduces the current and associated energy loss.
Instead of traditional slip-rings that use touch brushes, embodiments of the present invention
use spirals. In addition, the electrical path through the coils is decreased by creating an
electrical short between the spiral loops as the coils are tightened during use. This is

explained in more detail below.

[0005] Some embodiments are used at charging stations for electrical vehicles. Ata
charging station, a group of electrical cables may be connected to a vehicle to charge the
batteries. Long fixed length cables tend to become tangled and are generally inconvenient.

A retractable cable dispensing system reduces cable clutter and entanglement, but may
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The high voltage and shorter internal electrical path caused by the short between the loops of

cach coil lower electrical energy losses.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a better understanding of the aforementioned embodiments of the
invention as well as additional embodiments thereof, reference should be made to the
Description of Embodiments below, in conjunction with the following drawings in which like

reference numerals refer to corresponding parts throughout the figures.

[0012] Figure 1 provides a perspective view of a retractable cord reel cable

dispensing system in accordance with some embodiments.

[0013] Figure 2 provides the same view as Figure 1, with the top half of the housing

assembly removed.

[0014] Figure 3 provides a partially exploded perspective view of a retractable cord

reel cable dispensing system shown in Figures 1 and 2.

[0015] Figure 4 is a perspective view of the stator shown in figures 1 - 3.

[0016] Figure 5 is a front view of an end cap of a retractable cord reel cable

dispensing system shown in Figures 1 - 4.



[ 0013] Figure 2 provides the sanme view as Figure 1, with the top half of the
housi ng assenbly renoved. [0014] Figure 3 provides a partially expl oded
perspect iwo 20i1@s12h a retractable cord reel cabl e di spemr€irng28¢8i2esa shown
in Figures 1 and 2. [0015]Figure 4 is a perspective view of the stator
shown i Modiur es IFigurd.6 plAOkR} ki GutilySexiptoded fviontof thevaot aadh catddagaptiaf a
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view of the stator and end cap of the retractable cord reel cable
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retractable cord reel cable dispensing system shown in Figures 1 - 6.

[0019] Figures 8 is an alternative perspective view of a coil and an insulating disc of
the retractable cord reel cable dispensing system shown in Figures 1 — 7, shown here with the

coil separated from the insulating disc.

[0020] Figures 9 and 10 provides perspective views of a retractable cord reel cable
dispensing system in accordance with some embodiments, with portions of the housing

assembly cut away to see the electrical terminals.

[0021] Figure 11 provides a perspective view of an exemplary drum system that
circumscribes the retractable cord reel cable dispensing system in accordance with some

embodiments.
DESCRIPTION OF EMBODIMENTS

[0022] Reference will now be made in detail to various embodiments, examples of
which are illustrated in the accompanying drawings. In the following detailed description,
numerous specific details are set forth in order to provide a thorough understanding of the
present invention. However, it will be apparent to one of ordinary skill in the art that the
present invention may be practiced without these specific details. In other instances, well-
known components and elements have not been described in detail so as not to unnecessarily

obscure aspects of the embodiments.

[0023] It will also be understood that, although the terms first, second, efc., or
primary, secondary, efc. may be used herein to describe various elements, these elements
should not be limited by these terms. These terms are only used to distinguish one element
from another. For example, a primary coil could be termed a secondary coil, and, similarly, a
secondary coil could be termed a primary coil, without departing from the scope of the
present invention. The primary coil and the secondary coil are both coils, but they are not the

same coil.

[0024] Embodiments described herein may be used at a private residence, a public
charging station, a private commercial facility, or anywhere else that a car may be parked.

Some embodiments described herein recharge a battery that is installed in a vehicle. Other



[0018] Figures 7 is a perspective view of a coil and an insulating disc of
the retractable cord reel cable dispensing systemshown in Figures 1 - 6.
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[ 0022] RePE@Ate will now be made in detail to various enbodi ments, exanpl es
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not shown, providing a better view of the stator 140.

[0026] Different embodiments of the present invention have different sizes. For
example, the housing assembly 148 shown in Figure 1 may be only a centimeter wide, or
could be 25 centimeters wide or larger. In some embodiments the housing assembly 148
generally has a circular cross-section when viewed along the axis 176 formed through the
center of the housing assembly. In other embodiments, such as that illustrated in Figure 1,
the housing assembly 148 may deviate from a circular cross-sectional shape. The insulated
cable that actually retracts will wrap around the housing assembly in some way. Figure 11
(described in more detail below) shows an embodiment in which the housing assembly 148 is

circumscribed by a drum 188, and the external cable wraps around the drum.

[0027] In some embodiments the housing assembly 148 is made from an insulating
material such as plastic or ceramic. Other insulating materials may also be used for the
housing assembly. In some embodiments the housing assembly, or pieces of the housing
assembly, are formed by injection molding. In other embodiments the housing assembly may
be formed by thermoplastic molding, thermosetting molding, machined CNC, low pressure

injection (RIM), or casting of epoxy resin.

[0028] Figures 1 and 2 illustrate an embodiment in which uninsulated or unshielded
cables 106 and shielded data communication cables 108 extend outward from an end cap 112.
In some embodiments, the unshielded cables 106 are flat braid cables. In some embodiments,
the unshiclded cables 106 are circular or oval braid cables. In some embodiments, the
unshielded cables 106 are made from a copper or tinned copper material. In other

embodiments, the unshielded cables 106 comprise other conductive materials. In some
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a lower housing unit 104. In alternative enbodi nents, the housing assenbly
148 i ncl'UiHeespst & Biguicever conponents. In Figure 2 the upper housing unit
102 is not shown, providing a better view of the stator 140.

[0026] Difhpgsient emRABEedthbodchGetRr BN hobdMEThi A02hR URadich! B RBIoRbZes

housing unit 104 with bolts or screws. Figure 1 illustrates an embodiment with holes 166
through which bolts may be positioned to secure the upper housing unit 102 to the lower
housing unit 104. Cut-outs 164 near the holes 166 provide space for a tool, such as a

screwdriver, to manipulate bolts, screws, or the like.

[0031] Figure 2 illustrates a parallel stack of coils 116 and insulating discs 114. As
illustrated, each of the coils 116 is separated from an adjacent coil 116 by an insulating disc
114. In some embodiments, the end cap 112 is coupled to the outermost insulating disc 114
on one side of the stack of discs and coils. In some embodiments, end cap 112 is an integral
part of an insulating disc that is at an end of the stack. The insulating discs 114 and coils 116

are described in more detail below with respect to Figures 7 and 8.

[0032] Figures 1 and 2 illustrate embodiments in which there is a row of electrical
terminals 132. In the embodiment of Figure 2, the terminals 132 are only partially shown
because the lower portions of the terminals are inside the lower housing unit 104 (see Figure
9). In some embodiments, one row of cable openings 160 allow the insulated cables 136 to
connect to the electrical terminals 132 (see Figure 9). In some embodiments the row of
electrical terminals 132 secure the outer portions 118 (Figure 7) of each of the coils 116 to
the housing assembly 148. Figure 9 illustrates this in more detail. In the embodiment of
Figure 2, the cable openings 160 and the electrical terminals 132 are located in the lower
housing unit 104. The row of terminals or cable openings could similarly be integrated in the

upper housing unit 102. In some embodiments the row of cable openings 160 or the row of
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friction fit (once the upper housing unit 102 and lower housing unit 104 are secured together),

adhesive, or other techniques known to those of skill in the art.

[0035] Generally, a second bearing 110 is attached to a second end cap or hub from
an outermost disc (not shown), which is located on the opposite end of the stator (opposite
the end where the end cap 112 is shown in Figure 3). In some embodiments, the second
bearing 110 couples to the housing assembly 148 in a manner similar to that described above

for the first bearing 110. A second bearing helps to keep the system balanced.



illustrated, each of the coils 116 is separated from an adjacent coil 116
by an insulating disc 114. In sone enbodi nents, the end cap 112 is coupled
to the owernog3oizasul ating di sc 114 on one side of theprstraB¥iehozdiscs and
coils. In sone enbodi nents, end cap 112 is an integral part of an

i nsul at i[0g36]i sc t h@de bBskall imrheesit wolild Rreogtiactat Hagy idittattattymg o leagndsl4
and coils 116 are described in nore detail below with respect to Figures 7
and 8. [DesATem Granxdiffergidnatenialy gauld arqyidahe arapshinéerfase ReweRn theestator 0y r ow
of el eCtaniGRl ndiRIHl @01 325, dBvifieneRRAGh MRALmly B8l Grduind RO hREMTHA! S
132 are only pargg%¥$§ s%omﬁzbeca Se ?Eég+ mefnp rt?ong of 'the terninals
are i nsictemphe il sower ethboiimagtsuthe thedriaks (19 6 erd-aupmla cOhtact brlkslbrmengsrbimdioment s,
one row of cabl e nings ;160 allow the insul ated.cables 136 to . connect to
the of ecttieainena i i and 3a:cs QL TEPeings 65 TAe SbRE BIboMAB FTLOTHEow o
el ectri qak sheEEaDRIIRr UB4stIREHAS. L O-PUhBbIRRMtY QRScylihriddrir8ldrSehling®f BAChH

of the coils 116 to the housing assenbly 148. Figure 9 illustrates this in
nmor e detsaitlc. enbpdithents highdiraeision deatfigsiare uged. t esamabtmbepmentsgsnasderii t he
electrical, termnpals 132 are l.acated in t ower heousin ni,t. 104. The row
o “ter mnarad e B Fertdfi il figt SO0 Bedhab 1B M Bhed Y B 1 S igdhor (e
housi ng ddéthg. UBZ2sorkd) emBOBINRAROL I d¥ERasinkh @rd OWdOT I1f alé@a@Re BbPESEmMERR, e t he
row of electrical termnals 132 are | ocated al ong an axi al Iength of the

| ower housfrery bahveen tioystaton 14Ganrd aspially enting 1¢heideapithoyt thegise Rhbeagiganect

t hrough the cabl e openings 160 are tightened with screws 182, as shown in

Fi gure sone i r I; j.cal 1 32
hol d t hgogﬁ]er porItﬁ :ggﬁ% ﬁ%ﬁﬁ?e@g’l %\gﬁalf%g% rllppl) Cgf(a:eg%ll e{Hgfﬂéi??(f’r]alxﬁé{dﬁ@l art
woul d r ebgph 2lee mitkiic dheater 3@ Masyynodrhbodimayts viheras sladhistused, ghbblest 1736 t o

housi ng .assenbl 4 r.to electri I onnect e outer ends. 118 of the
coil's 111@5‘1& Y&é‘ﬁéﬁ‘f fo/B¢ imsglefig Q&C%fﬁﬁ‘{ @{d@geﬁ Fip L néﬁﬁs&frﬁeﬁﬁ%@%@%pper
housi ng o tis BRI lin | YWRLaBAUS BNl it @nall AR bEAL MY L. ¢ fie

same nold or the sane manufacturing process. his scenario, openings 158
or ot herpanonddruRguicohallustretst gné sapralathppeang oF2,tand Higpert Hostsiteghunihalil 02

because of cor.r.espgndj fynctionality for the | r ing unit,104. (or
Voo ver@ep e 53 SRat Pt URRLEANEN s g fhetgha RSB s ohty Halis! °f ne
i nsul at itAge@pskifigst14, and the end cap 112. In sonme enbodinents, the stator
140 remai ns statronary while the housing assenbly 148 rotates around it. O
the housi ng assenbly 148, insulating discs 114, coils 116, and end cap 112
al | sharl@03Blsi ngl &igyadiraddees defxiled igw of Hreoiiger 14keilp semsrcatbedinanes tieThe
partial l [ ' [ ] r ' embl y
a5 enciuES PIRE B doRulc) JHEE oF shif3h WRE3 LMY RE o MRL B4 SRR,

rot at i orcoaplet hte ‘o wsitamposts Bwatatiyg UK, 1the Tixneoils ddé aferdpessed nigetd:ddh itlse

coupled to the quter circunference of. the end cap 112, and the outer race
of bear ilAYlaHg @%ScU&mae%%%a% REter RARONCH B Ak et éa%ﬁl?%ﬁwaspgf@m thgraxsut

168(1) aneg (Pi%l & e ré@@'ﬁncﬂ-?@Eéll)WQflusttﬁ?esl?ﬁ’gl%af&g 4G 7 BB the 4GB pdriloR IR
enbodi nents tthe i'nner race of the bearing 1S coupled to the outer

ci r cunf erfeadecaf | tthac eonblahip thd Bousimgasgimisly fld8 eed ficttrichly osupéed tertouineent s,
t he i nner r?z\%e ﬁf hhe F?g%ri B% i% bonded to the outer circunference of the
end cap P42 (i Pheagh MegRES B8 1SPmi T ar 'y, the outer race of bearing 110 may
be coupled to the upper cut-out 168(1l) and the |lower cut-out 170(1) through
frictiornoddd] (oncdntdendipBodifRUE] Mg Udulatih2digad] 140w mAed! Fiohg aUBdrhmil04
are secured together), adhesive, or other techniques known to those of

ski || i rimatpalapnd apooEBaslyehigk(ty proyesewesing tssueanrmgiacent Godls aQnectiedilt B a
second f / dj . sho , | i at ed
on the appal Rl Teeciize RT3 HIBTAC b e Lo RUMNL ol b ok 8687 5

i S showpermitfiviguio€ tBy .indututingnateriblogihdreidt smteridee wdagn dnb earicng inl 1 coilypl es
to the housing assenbly 148 in a manner simlar to. that described above for
the fir sSFP‘Héfég ibﬁéhel@eulawgsgéﬁnc?%éé%m% tﬁ@ Plb*gﬁflag Q%bmﬁgeéﬂt“éﬁﬁ%@%ﬁ%ed.

thick when the voltage across the coils is 400 volts. In some embodiments the insulating

discs are circular, but alternative shapes could provide the same functionality as long as the
electrical coils are separated from one another.
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WO 2011/ 030220PCT/ 1B2010/ 002453 [ 0036] One of skill in the art would
recogni ze that nmany different types of bearings nade from many different

mat er i al swoaolid3p2ovi de t he proper interface between thecCsiaioeo@48 and t he
housi ng assenbly 148, allow ng the housing assenbly to rotate around the

st ator. [Bo40]ex arrpllﬁ,soinla eﬁmlrﬁﬁb@dhmnblsclrduhefexbﬁ% ofMi@s chd QGapn €2 ngrdudit.
contact ball bearin In sone enmbodj nents the balls and races of the
bear i ngs* raeheger arc“éﬁa?ﬁscnotg@ﬂ@r%ﬁoﬁr%%tsgaﬁs Ectispiey pueapt pemmsicidlhy ust

bear i ngsavaﬁ%ﬂT@Bﬁé%W%eq'lﬂE%% S &nfolitAdid, GARL dﬁ@kéfﬁl(?%aéo‘#ﬁ%ged Bf‘cér%‘l?c or

enbodi nment s ci sion earlngs are use sone enbodi nents a

non- met gildstic. rhnloérer ampodivehtsasltaeatam rigid isulasied niaderidharchsed forgbe ¢ddcdpo
reduce t risk of electrical shorts or arcing. In sone enbodinments slide
bearlngé'gre used. In alternative enbodi nents, the surfaces between the
stator 140 and assenbly housing 148 slide w thout the use of bearings.

[0037] I nogeme enbadj ﬁ@@tlﬁov@ew@foht VHéd dfshd es@tar1 B gRgntinFiguts1 178, In
extendlnﬂ t hrough the mddl e of stator 140. In sone enbodi nents where a
1

shaft id sfé@bodnrh@ntsthaﬁet ar.ﬁzmght snfli sepdiynd sapments t136¢ hrd s wpaningy 147 dess 114

passageuy o med e d1 % e BRP RN Br e B i L G0 SHARE AN 5

Fi gure Shé bhdisdpr HQ&%HQMZ‘: @ap tifhahiicl epening13(ba, thatfulatigy dgcd1 14 dsekstrgafees
hub shaft opening 154. of these shaft openings are aligned, and the

shaft 1741t §orab§1nprslé ﬁ%@uﬁb thei sateh &4d Bpm%@@boctlmsfsa fRGRA BOE R U a
detaile 4 ﬁg@gg 4

i ncl udegdr%/ hﬁ%(g{rhéﬂ% e g%n f Pﬁzni at In g&iﬂ%@ algg '11(?; rtllget %%ﬁ%%lggegls

caps lllsMJgiuecﬂ)tt@ catpl@ﬂtee:ﬂemmﬁs ofnsatbat4(hggdthsic hlsdmeEneodondms, tdéh end

i nterspersed between the insul ating disc an outer tio 118
t hat extcéﬁcfgn?ﬁ‘icﬁe%m%t [;%/%EFCFWB%% H Sﬂnéﬁlfééé (C#%ulf@a%rel% ?fu?é’%&é{l
be|0“"|ﬁﬁ§ﬁ&@@ﬁ§t&ﬁmﬁﬁﬁéﬁ%ﬁ&@@ﬁ@B'1QQMm£h§'&Wﬁﬁ@d&?H&hQﬁ§b§¥§ana%ﬁ§Q,CO'
116 are coupled to the housing assenb and electrically coupled to the

i nner ersdglqwnolf basaede thmshtbldu@dandalbvvevomge npto a3 tha de@neablentdoci meragse t he

i nsul atin dIS 14 de .fr er am.c teri d are suffigjently
thi okt RapeoEiordae: A5 TERIG TR RERMATEY Bagre Bl Fogtitnld EieS

W T T ecoebire withahut h@@p%@gﬁlbﬁstlmoc{wm @indelRethrosahl adatong14b. sqs gbeprends

on both the permttivity of the insulating material and the intended

vol t age cathpdunentsriberp ara ¢is-opts 18¢ exéqaling: semippch pred ¢apstynaglispgmeritd@s to ey
exanpl e, ou&&%fc@%ﬁér@ﬁce %? tl% e%%lj: gq)b b fség‘on? erIAbeHnlnE ng’EEfF oﬁtstllg4 Ee : ngsbu%pfo ng

vol t age acr 0ss e Col n sone e ment's

di scs artendiunshi¢lded cddlds 18btoe sinalded data kapesintatibal cigplavioge t he sanme
functionality as long as the electrical coils are separated from one

anot her '[00)%) 2011/!‘93&% %Opggrw/d%sBe% gg'r(‘[)ljal 39 %}? qoded view of the stator 140. In this view the
end cap 112 is shown separated from the nearest insulating disc 114 and coil 116. In some
embodiments end cap 112 is integrally formed with the outermost insulating disc 114, and
not a separate element as illustrated in Figure 6. In this illustration one of the parallel coils
116 and one of the parallel insulating discs 114 is shown separated from the remainder of the
stator 140. Figure 6 further illustrates that all of the coils 116, insulating discs 114, and end
cap 112 are axially aligned. In some embodiments, openings 156 in the insulating discs
receive pins or bolts as noted above. In other embodiments, openings 156 in the insulating
discs hold the lock connector pins 186 of lock connectors 122 (described in more detail with
respect to Figures 7 and 8). In some embodiments where the openings 156 hold lock
connector pins 186, adjacent insulating discs 114 are rotated 180 degrees with respect to each
other. In some embodiments, the rotational orientation of an insulating disc may be

recognized by the location of the two openings 156 that are next to each other.
9



[ 0040] I n sone enbodi nents, the outer circunference of the end cap 112 is
circular. Although a circular shape is not required, a circular shape
facilitatwe 20sé3af20conmerci al |y avail abl e bearings 110. PCR/IBZOT®@002453
enbodi ments, the end cap 110 is conposed of ceramc or plastic. In other
enbodi mEN043] al t ermigiirey @ ahdl @iitudtinsaid sihplrgoitelt16randlag adjecntdadldtg difel keind
cap 112. [0041]Figure 5 provides a front view of the end cap 112 shown in
Fi gur es t@ whigh the goil iy couptade din weme cmbefiinaiise ths Qrier Rowdo Al ?f&ﬁ‘ﬁ]élco%éb?ré*nt s
126, an i C i : :

of enrent <" 5F % RRPIREHS, o SoRfgre P cD kSR IRUEE aty LI BLicRbsd
conbi ne Rigtth 1 hbotawand|Figegrfebtowl20nisontchemboboleats) g dinias pbitbn( ef ¢he

Figure 7 o.formtunnels thr t he stator 140. |In spne enbodi ments, one
or “ror e bl hegids piBdd 1TGuE DR e sEaESCRI B FEsBBndi ng
openi Ngsxiea@s hfiaflPButwasdfiakl (ROiIdLRAS 18€¢ 141 GHHR Oil 1@ HAURIaFodniRuElI@aENT S
of stator 140 together. In sone enbodi nents, each end cap tunnel segnent

126 r ecdnwdlergmhodghentuthsiubl ded arsafbush witls thehremeinder off the ipdulatiakidises dfl 4.
shi el ded_data tr.ansm ssi gn cabl .108. pl.ural.ity of .shiel ded data cabl es
myocedpy ot RS, & BER A3 HleerdhP sttiRi 8 i SnE e R ittt of
t he dat anelabd escgapy), MatileCiaUsiBeraémbatimerits S Bht infhJis AGistihbtUsdniinesk that @w in
Figures 7 and 8, the end cap tunnel segnents 126 conbine with hub tunnel

segment souplgd ¢ theoippylatifgndibs | Hhr Bugsins erabeiment caghhuly b4 evehisigs thengestrak her e
are cut - out 4, ext-end] -

outer oty s RS, dRETT. AR G0y AluboinPlnas SURply o h B, o
provi de Isggacéis¢. oEadndibursihheal dadneléipledsiblfned seghiingd tckhaladxacndahrouph ¢iat i on
cables 108. [0042]Figure 6 provides a partially exploded . view of the stator
140. In bc“gi 1554” J\hﬁt'w% waelcsgment 120 asoltHs Sisills APaEn 19Qng Ab an dadixiiual

i nsul at i; i : and: ca| hFRD, g : Pan

i ntegr allﬁ%lggéﬁdé%;%é‘f Egknﬁ%g%rﬁgzgﬁ%g?fr?ﬁsu hgf%lﬁgbdl sgl%%%% %ﬁgl%tT%éhub
separ at guedcdrseginerdts 120 | ans tatignaldwiith the dgub gunel Isagmbnits 1201 afsadjaenohutsngidof
the parallel cojls 116 and ope of paral I el insul ati di,scs.114 is
Shown. s dane ah PR HE b eaisP SO oA Gpert BiaferhaamiTs of Bt

i 11 ustrat@shithad pahliclab thd1$xi¢ 974 Sinldhnc EMBoHiAEARIh At fasesldoacRAdL 04 afaP
112 are axially aligned. In sonme enbodi ments, openings 156 in the

i nsul at isubstentidly flascaidwac pr hetherrfhesstod cagh mdt B4 moe@ncifle wothiike surfaces of
enbodi méﬂts oD rr]i ROS 1%’&1? iln ;gf i nsul ati ng discs hold the | ock connector
pins 18 DI QHRRRE o‘%gsi ‘(described in nore detail with respect to
Figures 7 and 8). In sone enbodi nents where the openings 156 hold | ock
connect qoogi|ns 18As aklpwac émtFigins U, athe Ngneti perdod 12 8asfecdcht @died 14 §0rmie gicees

wWth respect to each other. In sone enbodinents, the rotational orientation
of an i rigtrtaes Rgvars chanesil BEO 2BE 3grinskigldsy cebls 10§cEigwes bf— Sheat Worwiehi ngs
156 t hat c 0) :

[ 00a3] Fy B e R T S e B P e At mag e col

i nsul atildg aidsenshieddddocablhd dB6 tchesistoofl a istngdo o@itenioud nosbreverhblddi Nandther t he

outer portion 118 of e coil 116 i ngl e enabl i.ng the outer portion
LBt o St R oD e tedEnbiefied 4801 Ju6 S niifg gop e ShmPaicaboy o
and Fi gung a9 88LeMAllY GupRARo BAPAHRERE e (ARG AEMDE 8f thBRbA 1196, of the

insul ating disc 14 i'ncludes a hub 124. Figure 8 illustrates an enbodi nent
in which the hub extends axially outward fromthe insulating disc 114, and
t he coi I[004% spi r dnsomecurhgdivognty the shichdadtdage casnbomaiic ot eabidsd OR wbs ozt ar e
flush with remal nder, .of _the insul ati i 1 I ome..enbodi nent s,
cach hut b S TIELERE 04 e R PLRC i ded ifrean B W EIRE T 0 G
integralWidn udth! eorhmubichesn ecddbhdi MOBL are edatedhulroligh atdhdb, nadltipRmuanent
that is coupled to the insulating disc 114. In some enbodi ments _each hub
124 i nclQauRUN¢Eiop <ableall 0B anayi bk Teytedh thrayahethe havme fupnedy dn geost embadignagts
second ¢ : { ral t.o - I 124
el udea i rarnitpRln ceBle A0k B ot sFRLRRHS ul DRI aBo RaNHe S 5.
The hub deonieficklegnend by 1RO hahevdltags iv iuashitlded witdes | @okouid iatrfam witldithd dual
i nsul at i disc 114, as in Figures 7 and 8) fromeither side of a

| nsul at i HG: GraEudition, i‘ihbdag?h ﬁﬂ@@@&@ﬂ‘é‘htcé{ﬂfz Sa_i‘semg}qa&ﬁe‘EPW‘{tﬁp thehub
tunnel sgg 8 WAR ffcoftd) peentechilRsopnd & %ﬁﬁ!gé"‘aﬁéi‘ 1bhecenat GRRhE uRpe!
segnments 126 to formtunnels through tlhg m ddl e of the stator 140 that are
parallel to the axis 176. In sone enbodi nents the surfaces of each hub 124
are substantially flat, and one or both surfaces of each hub 124 may
coincide with the surfaces of the renmainder of insulating disc 114.

[ 0044] As shown in Figure 8, the inner portion 128 of each coil 116 forns

t he




interface between the coil 116 and an unshi el ded cable 106 (Figures 1 - 3)
that is routed through a respective tunnel and out through the end cap 112.
In sone ewbadivmsm2e the coil 116 and unshi el ded cabl e 1P06TABMEI/BR248% a

si ngl e contiguous conductive cable. In other enbodinments, the coil 116 and
t he unshioaimiadcaiabl @bk d08) Shditkigh nctoss ardspitalsver OPP Nt ritchmindaigecoil
electrlcally coupl ed to one another_at the inner end 128 of the coil  116.

[ 0045] | nl édﬁ%“éﬁso’éﬁj Plgtitcant Hlvartage| dBes. dig eoisoatieehnd; grilagagmemunisgfion e
routed t [ ma, t [

Cabl s [OBRy Rl B BRGIILH B Sl RTPENEE Rkt Qoo af, WIRf o 4R
rout ed tdonoughcdationmeblss 10ful ti pl e data conmuni cation cables 108 nmay be
routed through the same tunnel. |In nost enbodinents data conmmuni cati on

cabl es o0 not share tu | s mn unshi e es . because

e ectri A" or dEcRE oy PHEm RIS N PPt ATuRORRE 62D QA8 Ceebau-Bul o

i nterfer@uplct fo & Agb W24 asikOATBHRI coAhdcRIT- 12EaqMe titkaoARABId SiRipk® b Sk tH08 s
simlarly connected to, or contiguous with, a coil 116. Because of the |ow

vol t age iamgf andvi 28uafrasilt 1 lionfrememeving ralativeciontha miub 2 orin sabiceembiaggnents the
shortl r t or

orovi dedto 2 B3 10f, PP APleRol, ORI 1 DEnEP FEoERARE P fllverdt 27
comuni CWhéothedadd &@Bindd8r IRyarldeahs inet eleidl X8 ofwod Nil 6laeteilserkariBtoahbbsle mant s do
not utlllze shi el ded communi cation cabl es 108. [0046£In sone enbodlnents

t he i nndf faspg atiadt srechaien! coynlingthat yevRninian iinnsr £yd ¢4t roeumeying rplghve

t
using a th@%% &%%ﬁé@ s WBEnd Mu&%ﬁﬁc 10'50ths ¢ 89 nisiggé&lv &hedbie

i nner en ol | romnmoving relative to “ n some
enbodi nel?lshas bee butwollddk barmeatohping 184 4hat Elsgﬂﬂﬁo&pemngtf 1 gumen iholdtinghdidcy

receive t nect or V%en he | ock conne r 122 and the |nner
end 128 1&9 %Fni‘ %C ?QémFﬁ%ff%Ha% WD OPEé"O%qCB)rJPAIAS #é) the PiRg 1%36{%16‘}‘& WO
nechani g ac@ﬁl{%dlzﬂglgt Jl@és lﬁﬂe\’lﬁ bfetddodR&ls §RErekRS IdkUIARNSIBabELRL bve tO

the hub 124 as the coil 116 is wound and unwound. |In sone enbodi nents, a
| ock cortwecpios 1822 thwapinsnEStohokdwihel ek mnmtso}mptlglgtlﬂ&(s pldvat sé nberocki nt o

openi ngs_156.in i nsul ati n | ock nec 122, has .t wo
ook comnln® gRAsteRghor i itk 3o tides, PPET b7 sorB SePSRBREL hot 0 ek s
114. |nc%ﬁﬂ&ﬁ@ﬂhQQ%ﬁﬁ?ﬁﬁ)ﬁ@@ﬂ@6HB@kkﬂanﬁ&ﬁ@§QQQ@&w@ﬁwﬁyﬁﬁﬁt@@umﬂﬁgﬁ%aﬁ
186, the pins 186 hold the | ock connectors 122 tightly in place, so the

| ock conrdciremgnaving rlaiveniot caeh othergand fius prayidromeehapiral stpbiligofpethe stator
enbodi s where the | ock connectors 122 have two pins 186, the | ock
connectors’ 122 prevent adjacent insulating discs 114 from noving rel ative
to each other, and thus provide nmechanical stability to the stator 140.
[0047] Fi[g4A 8 al daginelpsiss aelipk ltasitusatie wavtltehﬂe@hﬁdtplaﬂnmkomtdﬁcdihﬂmjgh a

coil 116 is s orte d when he coil is fully or rtially wound €., not
fully undsiiens H £ SR y5 n%aéfr Sv@inickfé e nal Btk ek ?iiﬁ?‘\?’;e%a

spirals g uﬂe%ocﬁére]a%)mut 1GdHAYERY ra?é@ttl%o]%§1ﬁso'5 A a8 B wRlind %&%héaﬁrﬂ@omot

make contact wth one another, so the electrical path is the full |ength of
t he unwdoos I50i do. noAsnakheontadt withLénd snotipune the glweltcal naitfeisghé fudl lengthgﬁ thk50

becone cl| oser to et.h | ti mat may touch ea ther Becaus th

o o oo RG] The el Ltisht e Tiaheths MR dES  BaRethe ¢igSS I8 G Ta
touch eagh u@t‘irﬁ@t&lyfrﬁzwﬁo@ch SRArdihG! Bebidse tH&&hl@'aireVurfshféIHe@Qﬁo ﬁi@hlraﬁhg 5116391)150

to the next. In a wound or partially wound state, the electrical path from

t he out éhe pmratls ohlobpg 185G thap éovich veeh pber fOcml qéﬂlortaymbé” axligllyt from aps spivel
radi us of t rmost, spiral r|n ec r 150 .shorts
to an acﬂln&ggg)tt%;ﬁﬁigp gn[ rIn g lgtﬁi O 15T léllrg' Vel ?%1 t‘J?lgletl(;ec?rl?ca[ ﬁ?th flr "ﬁt%erouptgrtl al

radi al paktod Y toaht yhnar pcmlbﬁllze Inegtbel a(Sélittlfp@é th ridinooidihe bb&nﬁ@stlspfpalamgl n
contrast, note that the electrical path through an unwound coil 116 is the
unwound 158nbReAusst cachespEat ring 198i shortaip i adjagenit bl eidtged 50, forming a radial

electrical path or partial radial path (not only a spiral electrical path) through the coil 116. In
contrast, note that the electrical path through an unwound coil 116 is the unwound length of

the entire coil, which is much greater.
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WO 2011/ 030220PCT/ 1B2010/ 002453 [0048] I n one exanple, a coil having 12
spiral | oops has an innernost spiral |oop 150 with a six mllinmeter radius
and an owernug3oxpi ral | oop 150 with a sixteen m |l i mePer/IB2d)/0R453I N a
wound state the total electrical path may be as little as sixteen

m | 1i met[e048] goi ndnfonorximgleceosibhaving 1 hepitill@pshas hn dimedildt spiendodp I3di al
pat h. But |n an unwound state the electrjical path would be approximtely

t he sumWih # WSIVRIBEETIHuS RBR AR SUICHAPYE KPiFd Togsb [0 éémqeﬁémﬁrrgeteq At €

exanpl e, ?ﬁe Ghici thak tﬁaetl&tﬁ%’l]tp?ﬁle%%” Bd a§31 A Ead ﬁx anlf?r?e?erg F%ané ASm

Iengtho eectrlc nwoun state I's nmakes
si gni f i achaterdérftb ehemaer pcmtlmhél&aﬂeng;y radslypaflr. o]autlhanamwvlounésuawtthc\ekptrmm]d

reduces t e o ting tenperatyre of t stem articul ar, the

s ot artl O [t RGOS RGRGrt Msnaime o EHEF e Gurn BN Eie "GIEDL S | LNt 5 h,
and the deme@fs enensy eka?nﬁb rﬁ@télaeuwa%@ﬂht inofa !l wdddt fife 1§ fluh aBG&har® ANy
reduction in the length of the electrical path translates directly into

decreaseldnﬁhef@y@ qlwscal Eﬁ@elmth@nmmurtde%ats ﬁh\ﬁemsl‘t@@mlgllﬁwudtffemwccfmﬂp to 5
C using unshl1 df? ]? rtthe o ‘ﬁ‘ l J“?UI[’ES 9 .and 0 |I ustyate
an exenpi ary Str et ool 1%“186‘ i i*h redhiges ?8? BOPE {BHSTLY'S & ?Wé Coils 116
to the housulg, dssedhbiycclid@lircbiay popoftidniEtonBy Sédish 86 §RMMENridAPad, @ng e avay
inthis figure to allow visibility of the other conponents. Figure 9

i | | ust r dewsofirparayrie disaetht PropeiionH 1@ 18 [AHSENES SOrNG TEEICHPR AN tllfézngth ®f fiegur e

10, a p ow
out er_ororia B SRgh L P ARIE s i s, BBy PR
132. Eaabduntibebf ppid 5 060 udih@ uinshibidbdicdbie folrsleecdily. ti ght ening a screw 130

(shown in Figure 2) in opening 180. Each term nal 132 al so connects to an

i nsul ate ble 1 which js inserted throu h a cable 160, and
tight ene@ﬂ%ﬁ a scridgpreg? 2 r:t_ﬁi\ ﬂﬁ%t{ﬁ 18 (48dCXEAH) @”yl%%wfuge \éﬂ%& g‘ﬁn?Pt?rhe
assenbl %o?t%h%' N9 ok 4R cofls |T'€’Eo ﬂh@%ﬂgﬂg@ésbﬁﬁb@rlz@r %Pc@@f Eh‘égl%hﬁﬁ% absBmBI fléﬁ%g' €

retracting cable 192 as shown in Figure 11.” Cables 136 are shiel de
prevent ahount dway acthostgudjtaclow asibilies of Alet dthergtonepeingntondigurs ( dustdatesabl e

cor rcepdhth Mg O8TLBMHOR i Hrasi b REMGeLT 3 Tag Een Ty d R opEResH of

the i nsubmtiggl ©Abkeul3Qay fo HRE tRAy hBwt SiRSEerldl D18 81 inkasldd @hble N8 6aHicer
portions 118 of coils 116 is couEI ed to a distinct termnal 132 and held in

pl ace wiinte the aliegnrlucmlct@rmmglhlt@nﬁ@g §@'§€éW011190 1 1&.1@@@@1 gla@mbiy tightelpg a screw

illustrat '
asserbl v Deh Rt B 2} BT PR 102 Rt REARL S Bo SRR B af BT
al t er natdable E¥6; watich @sink@tedcthugighng cithle opeitieg 1605 tdAghttdd by at RidW rlats
132. In sonme enbodi ments,. screws 162 hold the termnals 132 in pl ace

that thdEacBimguipisdscable Kt isrorpadearaund e pgscmily htssientsBasdsrindvidugly o
[ 0050] Tt%‘? %a%gétﬁél mta?rﬁgféa}e adt E'eﬁ;‘fe b6 Q@'sﬂodmg ul?'lff‘glﬁ Y, S@MF@&36 are

differe ans” I n sone S, Insert nolding Ts used acing the
t erm nal shlelldedttb préveheshdethy) aweass |adjacdn?2 calges. oAlthaughronécdncinsulhted (oaliiieﬂ36 is
enbodi rre ts, .ultraso sertion i.s used. n her enbodi nents, space
For t he DpRit Fsfe Lt LRSS s ratniier s Sormareyporcinie ot bo! {Fdt
there i sh@sfatddNuof idnipaeindiNgorbe ol tcciabulhd Thhal1S6as GcpibRg i @tbse I kg uRkher
enbodi nents, the terninals 132 have a |loose fit until the upper and | ower

housi ng Eachtod tHQoutanpbriiods h}SeO%QQ;l@kllﬁogewréw {cat dishigheponalt 1 32hadeheldsing

tight fit odi nent s 16 olts ar
used 1 o Misiea e ERUBT AR fapRal " 15t BT Ty el B840 "SF
bol t s nayrnkifalbilddembnphenaxidlgenith Toflhsug‘mg h¥sc@spemy. elihostﬁ@ﬂleingtMé Qs Wil 10
illustrate the internal structure of an exer‘rtpl ary cab
recognize that there are many alternative structures tor coupling the outer portions 118 to
terminals 132. In some embodiments, screws 162 hold the terminals 132 in place so that the

terminals do not move relative to the housing assembly 148.

[0050] The electrical terminals 132 may be held in place by several different means.

In some embodiments, insert molding is used, placing the terminals in the intended location
12



di spensi ng system These figures do not illustrate the retractable cables
that are attached to the housing assenbly 148. Figure 11 shows an exenpl ary
enbodi mrerwoabi1izn3oazam system t hat connects the housi ng a®sEmdogo/H@43n
external cable that retracts. Two or nore shielded cables 136 connect to

t he el eqiridr ¢@lnjé¢ction] MabtheoEmbidEmbotdSiltgsoass@sdtiyn ihed|  diher enbaiimeris]
shown in Figure 11, the shielded. cables 136 are further encased in a

r et r act ithgSeap e tho slectricpstmiRals i therhousina asemblhess fomecdwadhatiBereiga fight her

encased g, gnlfl EL%EﬁaLl'c{.{/l?l dﬁgpé@ a?egﬁr’w eI Eﬁlef’é BQD(fh{%HﬂsethE%rhﬁ‘ﬁélé % é\%‘ £ 192

hel ps to prevent shi e les 1 rom becom ng tangl ed,
bent, orloodchfer wits ehdappgedd [dwer hme;nry uratss] (Rgdrel @t arrctuakgtogethere(al 9hichs

partlcularly usef ul. here are many shi el ded cabl e 052] The

Dot ¢ ot IR & & G R GRS R B8 (o SHOWR] O DT LABSEBRARIAN y

circul ?‘rholcﬁﬁleséi'&%ba'l Rerbdl & MOOR STBRL 4R (el OWrEwd dr bAIR rﬁfoBe griRed vIBA %

there is a stoP bl ock 194 connected to the retracting cable 192. \Wen used,
Y13

t he stopmitiipéilylBgembledients the retracting cable 192 fromretracting too
far. In particular, the stop block 194 woul d not be able to pass through

the rolljgg 190 Que,af skilly ifl4he AL MEHLA JRSRNISA oL WAL NS e

many altern tive ns to reven etra racting

too far.didpensidgisystan. mewﬁgmreg debhﬂlalsszﬁterohdofemktaﬁlgﬁc,ablregltﬂaemﬁe #BRhenabl e
snoot h oger ation of the cable dispensing system [0053] The outer end 146 of
the ret rtaebowénacarrebly d28nbiauee 1 | phave anexemnkes em @dlalemfga drggewstenothaiot her

mechani Sc’%ﬁé&'[t 4??1]%9{&%35}9%} {8”;911 LOeAf SAbIE R rqué/t? ej;]\(v@%tr rﬁ ‘i!f%ééll d e

Figure 1 i ments, one or nore o e coi
of spri ngbleet H6, codniech to ethe nalscttited ﬂeahmahst Dﬁghe:a‘iohﬁng.%sanldynm&heInhdLnsl ng

assenbly 148 after use. |ln other e e racting cable 192 is
ewound SHSKHTTH Mo hed Hggua%ién%ﬁ 9ﬂbﬁ§dw S ?r% ?F‘%;ﬂnt?ereﬁ&&t&%ged

out si de Qfjctie, U!Q’ch%'uglgtﬂé%ielde'drbaﬁféﬁwﬂpéﬁidm@tfértﬁé?%ﬁ@asbc?uﬁe[‘re%&t%fg‘@'ble
mechani cal spring syStem connected to the housing unit 148 to rewnd the

retractilvg, dehise of 9251ng1®0ﬁ51]cﬁ1@ eatds $8nrbtlpd to nreposti indigriuak sho¢lded ciblesal ¥har ge

station ftr)ol’mlbn an el eci

ccoming tangled Bgﬂt, or otherwise damaged. The use of a single retracting cable 192

is particularly useful when there are many shielded cables 136.

[0052] The retracting cable 192 wraps around a drum 188, which may be
substantially circular, as shown in the embodiment of Figure 11. In some embodiments, there

a stop block 194 connected to the retracting cable 192. When used, the stop block 194
prevents the retracting cable 192 from retracting too far. In particular, the stop block 194
would not be able to pass through the rollers 190. One of skill in the art would recognize that
there are many alternative means to prevent the retracting cable 192 from retracting too far.
In addition to working with a stop block 194, rollers 190 enable smooth operation of the

cable dispensing system.

[0053] The outer end 146 of the retracting cable 192 would typically connect to a
plug, socket or other mechanism suitable for connecting to an external device (not shown in

Figure 11).

[0054] In some embodiments, one or more of the coils 116 is made of spring metal,
which rewinds the retracting cable 192 around the housing assembly 148 after use. In other

embodiments, the retracting cable 192 is rewound about the housing assembly 148 by a
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vehi cl e, one end of the power cables connects to a power source and the

ot her end connects to a |load, such as a battery to be recharged. There are
at | east woeounshizel ded cabl es 106, but in sonme enbodi mPoT4aBrheP@4F8aYy be
many nore unshi el ded cables 106. The enbodiment in Figures 1 and 2 has
seven unsabtoglvaech aabledocabaieutsidb oditedusingatt. onl spritnsiblidets dapd 8san106,
wher eas ot her enbodi nents have two or nore data communi cation cables 108 in
addi t i orPX{sna! meechpdptleprag sysipn eennegisd tp thysurme ungy ld§de sgviad ks iegesdig for
pur pose 9f 6Bl anation, has been described with reference to specific
enbodi nents. However, the illustrative di scussions above are not intended
to be exhaustive or tolimt the invention to the precise forns discl osed.
Many nod005dat i onOmaedasysemblad ilopesitive, pobdsishinea ichange eatioh arhie @b eolgetrical

t eachin . The enbodi nents we chosen .and descri bed j.n order to best

ol ai n EhisD B EREBE B et Ebfen SORTED 1 Ara T St Be PhgEind Supfahe o
t her eby aelﬁa@sﬁclpﬁdwba‘étltei% td ﬂ)@féché}géd]en@efré ateOat hest tv&ﬂﬁdsh?eﬁie’&if&ﬁbliew@@tﬂuﬂﬁl and
vari ous enbodi nents with various nodifications as are suited to the

part i culsameugyebasamertpphere aary banmenyimgorg| wishisiicd scableg 104, cHiy embodipenisinng

ebasm yirsors bl enihdpensing
i scs 1 iEHRy PPN BEOhaRTRY U, Some cBhinbhed B Bk gL OF

f I exi bl eaber-106suhatBbiEaRhtbodithantehsaatod nidie dparahingini@oioh sablss $@par at ed
froman adj acent coil by one of the insulating discs; and a housing
at | eastadéﬁlroﬁlit%heyméh]éldégic’hlﬁest HY.stator and parallel coils, where the
housing and the stator are configured to rotate relative to one another.

2. The qgseq di spefipi fﬂ%g%bﬁ%td%%rﬁ}tioﬁ,l 3} ghiosé‘@ﬁxgiaﬁa@&n, h§86denIROB R Wilhe
insulating discs inclu a centrally | ocated hub.
reference to specific embodiments. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the precise forms disclosed. Many
modifications and variations are possible in view of the above teachings. The embodiments
were chosen and described in order to best explain the principles of the invention and its
practical applications, to thereby enable others skilled in the art to best utilize the invention

and various embodiments with various modifications as are suited to the particular use

contemplated.
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3. The cabl e di spensing systemof claim2, wherein each of the coils has an
i nner portion coupled to a hub of a respective one of the insulating discs,
and an owenoamdof2oxedl y coupl ed to the housi ng assenbl yCTAB20I@028380| €
dispensing system of claim3, wherein each hub conprises: a first surface
and an 03|n econd surface substantially parallel to the first surface;
nul tiple ﬁﬁ 8ﬁ‘§%gﬁents that extend fromthe first surface to the second
surface. P%%%ﬂgée di spensi ng system of claim4, wherein the tunnel
segnent s 6f ad IPRAFSING SESLEP; S f orm t unnel s t hrough t he
insulating discs. 5 &aodifimGdlle di spensing systemof claimb5, wherein the
non-insul ated cable of each coll is routed through a respective one of the
tunnels. 7. The cabl e milspkmsialgl syslaeng discsciixidin Btached tolvae conpri si ng

mul tiple axial cable eacg extendi ng through a respective one of the
tunnel s, where eacf® i nner portions of each coil is electrically

connected to a r eshgebleRraRecAls MR xdXd Mdn-H8MhRa cabl¥Byvhere cach of
2011/ 030220PCT/ 1B2010/ 002453 8. The cabl e d|s§on5|ng system of claim]1,

wherei n t he shapsell§lgeilhisrscpanted iftvasamajessat erbbyeoistdhe meulatingxi al |y
outernost insylatjng disc. 9. The cable dispensing systemof claiml,
further conpr|5|hg a bearing di sposed between the housing and the stator.

10. The cabl e di spelsising as katigyartoflyehalosing thd stitbhaid edtel csilshghorel ti pl e
el ectrical ternlnals dlsgosed al ong _an axial length of the housing

assenbly, whebeheupag adt %@a%alfescopﬁg%r@ﬁﬁé&t@éaﬁtl@iwé tp e8paratiefe one of the
term nal s.

2. The cable dispensing system of claim 1, wherein at least some of the insulating

discs include a centrally located hub.

3. The cable dispensing system of claim 2, wherein each of the coils has an inner
portion coupled to a hub of a respective one of the insulating discs, and an outer end

fixedly coupled to the housing assembly.

4. The cable dispensing system of claim 3, wherein each hub comprises:
a first surface and an opposing second surface substantially parallel to
the first surface;
multiple tunnel segments that extend from the first surface to the

second surface.

5. The cable dispensing system of claim 4, wherein the tunnel segments of adjacent

hubs are aligned to form tunnels through the insulating discs.

6. The cable dispensing system of claim 5, wherein the non-insulated cable of each

coil is routed through a respective one of the tunnels.

7. The cable dispensing system of claim 5, further comprising multiple axial cables
cach extending through a respective one of the tunnels, where each of the inner portions of

cach coil is electrically connected to a respective one of the axial cables.
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11. The cabl e di spensing systemof claim1, further conprising nultiple

i nsul at ed cabl es each electrically coupled to a respective one of the coils
and woundwaroundoi2be outer circunference of the housi ngPasaBI/0245312. The
cabl e di spensing systemof claim1, wherein each of the coils conprises an
inner end coupled to an outer end via nultiple spirals, where in an at

| east partially wound state, an electrical path is forped between the jnner
end and t Re outl8f caMa dmpeimyigasysism ofedaim havherain e staien rthyygomnmsisesbsnd he

i nner endCaygrgﬂgtggh%§mﬁ?qumpéggémgggﬁthg‘dispensing system of claiml,

wherein th x1 bl'e non-Tnsu s consist of flexible non-insulated
flat braid cables. 14. The cabl e dispensing systemof claiml1, further

conpri sing at ast. .one coil of one. or. re jinsul at.ed data.cahl es separated
From an ad aceriecohis dbySiDine SheTE it At i oESne ARETITE RSeS| oo,
one coil @ERRBE tIRMhJIBIE ahd Bl @digd data cables is disposed within the
housing. 15. The cabl e di spensing systemof claim1l, further conprising a

bi asi ng mechani smfor rotating the housing to rewi nd any di spensed cabl e.
16. A cabl.g di spensi;ng. syste co kSl ng: |tiple parallel coils of

unshi el dedDcapi 8 caole tispensiigRys(etBrcl il fuflir cbfofipRErfogh €t ged
with the mthindl @spae@hiloal af akiablen AT ehAdjusme Rbscaly, Svihc Edt@ ofmlct dopk e
parallel coils are separated from one another by one of the parallel

i nsul at i nép Wingeded trigrespective anc@fiise gmegdenbl y encl osi ng the parallel coils
and insul ating discs, wherein the housing assenbly is rotatably coupled to
the insulating discs. 17. The cable dispensing systemof claim16, further
conpri si nd1nul Mhpkeble dsptaircsysebl @ldaach fovhgplcethptioing nidse disulaecdone of
the parallel coils, where the jnsul ated cables are wound around the housing
assenbl y. cablgs eagh égyﬁ'frga]ay SR tﬁgl rgm‘%}zﬁ orted?ﬁ;}pq %qlla;@,_nd wound around the outer

circumference of the housing assembly.

12.  The cable dispensing system of claim 1, wherein each of the coils comprises an
inner end coupled to an outer end via multiple spirals, where in an at least partially wound
state, an electrical path is formed between the inner end and the outer end along an at least

partially radial path between the inner end and the outer end.

13.  The cable dispensing system of claim 1, wherein the flexible non-insulated cables

consist of flexible non-insulated flat braid cables.

14.  The cable dispensing system of claim 1, further comprising at least one coil of one
or more insulated data cables separated from an adjacent coil by one of the insulating discs,
where the at least one coil of one or more insulated data cables is disposed within the

housing.

15. The cable dispensing system of claim 1, further comprising a biasing mechanism

for rotating the housing to rewind any dispensed cable.

16. A cable dispensing system, comprising:

multiple parallel coils of unshielded cable;
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a housing assenbly wth a central axis; mul tiple parallel

axi ally-aligned hubs that are fixedly coupled to each other, wherein each
hub has awbi2nsit03g2zof ace and a second surface substanti alPCy/1panabi2es3 t o t he
first surface; multiple parallel primary coils of flexible cable,

wher ei n each pri neny o€ @idre paallénnduldidl dixes tligiedositipihe andltipla pbtafic]l and an
outer end fixedly coupled to the housjng assenbly; and mul tiple
paral | el secdRy&ryh f‘é%?‘liJéc%‘f cqilsenfithy wultipla paplésd coist ac sensrried Bemgiccanl e,

wher ei n each gﬁypggag Bmﬁelq sdlzﬂﬂ%rdl&gfe}ddo” coupled to a hub, and an

outer end fixe coup ed t ousi g assenbly, and wherein the
secondary coi l s araehmsparaatcetdly coroseacthe pdjadckntls pnd mankticgdischy an

i nsul ating d| erei n. the hqusing, assenbl s rotatably coupled to the
hups. 167 THUNEBINE G SiSiea E papelREr coirlsd P 1 oHERE #5Gach ot ¢ he
hubs i ncl udes rrul tiple tunnel segnments that are substantially perpendicul ar
to the first surface of the respective hub, extending fromthe first
surface ofl7t he Thalsalle dishenssrctysigmsefrdaimel G furthee comprisiag thuitipde ingnlatsid
segnent s qf,.,adj agcent h ne hubs.

20" The o SHE HRE SRR MG iRl PSSR b Thlivarhets Ind e RIS
primary ceidund Srdud thieioukiadtag@nfbl@m t he i nner portion through a distinct
tunnel. WO 2011/ 030220PCT/ 1B2010/ 002453 21. The cabl e di spensi ng system

of claim20, wherein the data transmi ssion cable of each secondary coil is
further radSt edﬂwbm@lﬁpealsmgﬁmﬁtmtmm@m not contain a primary cable. 22.
The cabl e di spensi wherein multiple data transm ssion

cabl es are routed atq%ruc?%léﬁss@fng’l%glltg atcl?ﬂ%%l axis,

multiple parallel axially-aligned hubs that are fixedly coupled to each
other, wherein each hub has a first surface and a second surface substantially
parallel to the first surface;

multiple parallel primary coils of flexible cable, wherein each primary
coil has an inner portion coupled to a hub, and an outer end fixedly coupled to
the housing assembly; and

multiple parallel secondary coils of flexible insulated data transmission
cable, wherein each secondary coil has an inner portion coupled to a hub, and
an outer end fixedly coupled to the housing assembly, and wherein the
secondary coils are separated from each adjacent primary coil by an insulating
disc;

wherein the housing assembly is rotatably coupled to the hubs.

19.  The cable dispensing system of claim 18, wherein each of the hubs includes
multiple tunnel segments that are substantially perpendicular to the first surface of the
respective hub, extending from the first surface of the hub to the second surface of the hub,

and the tunnel segments of adjacent hubs are aligned to form tunnels through the hubs.

20.  The cable dispensing system of claim 19, wherein the cable of each primary coil is

further routed from the inner portion through a distinct tunnel.
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21.  The cable dispensing system of claim 20, wherein the data transmission cable of
cach secondary coil is further routed through a tunnel that does not contain a primary

cable.

22. The cable dispensing system of Claim 21, wherein multiple data transmission

cables are routed through a single tunnel.
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