»e3eeeTdPd6T"nX18 JUN 2002 M NI ATURE RETRACTABLE CORD REEL 5 Fi eh&l;b
the I nvention of the Invention The present invention rel ates tq‘lr DZe
cord reel devices. In particular, the present invention relates to

/-
retractabl e | devices of a small e for d 'S
hel d el ectrggl‘lggad{eﬁ?ces such as cellul ar ,@M@E&mﬂm«@@ nd the Wg%ﬁm
Background of the Invention Retractable c |ces may be used to

di spense and automatically 15 recall t cords 446" connect one conponent of
an apparatus to another. The connection nmay be electronic, as in the case
of a small cellular tel epiMINJATURE RETRAECTABIE CORDPREEEL: abl e cord reel
may be used to connect a m crophone and ear piece or headphone to the base
t el ephone unit Mst cord reels conprise a rotating spool on '

retractable cord is 20 held. Sonme prior art devices provi demmw mwm

el ectrical 21 ) and the spool housing

In el ectroﬁn leld of the Invention of the lavention, .o | nyol vi ng | ow cur resppp2*

signal s, noving cont acts can cause static and other undesirable si gnal

di sruptions. Furthdhpe presenninventionstelates tr ectractablesoyd trel doviges. - In partigutar) t v
of the electrical contact deteriorating wwth wear. One solution to rotating
contacts is tgheDre¥ind Snvention Pltes ¥ hétraciablti €t Irdelfdevices 3P avinidll §iz4 Bisitably d

reel that expands and contracts as the retractable cord is retracted and

owever . cor ataree Sgf IR heid bletrogi® ugbes fiuh 3 Gelfgal 1lch oS ha e Y.
el ectronic ,~ 8 JUN 202 WO 00/3189 2 PCTNS99/ 2671 1 devices, such as

cellular tel ephones. Specifically, the reel disclosed in the Bur ke ' 396
pabent has nmultiple conpartnents for the retractabl e cord, expandable

cabl e, Spﬂjngnﬁggg?ﬁhﬂhﬁhhe&ﬁwﬂnﬁﬁﬁu|t the housing is relatively large, and
woul d not be SuIta Incorporation into a small electronic device such
as a cell phone. 0 n 0 t S

&a%l@Wd HebiCteviéds Hﬁ | RN Gsed to“@fsspg@@% St ng?ﬂ @/Z

t he significant stress I'S put on the ving part such s | s.
As a tel ephone e e i ulled by hand.froma tele e, reat deal
57 ot rose myrecalofds Egisonni on Eorient of pt SRS W PR ¢

failure of an electrical connection or nechanical failures for the snmal |
gage cabl es (may.be eledtranicaiasdl) therease of 8 smal celulas telephang rfob instance,1 wherea
devices. Larger) nore durable cables are not practical because of the
required retractable cord reel may be used to connect a microphone and ear piece or

15 headphone to the base telephone unit.

Most cord reels comprise a rotating spool on which a retractable cord is
held. Some prior art devices provide rotating electrical contacts between the spool
and the spool housing or base member. In electronic applicatons, particularly those
involving low current signals, moving contacts can cause static and other

20 undesirable signal disruptions. Further, contacts systems are not very durable -- the
quality of the electrical contact deteriorating with wear.,

One solution to rotating contacts is to provide a second cable, typically flat,
within the cord reel that expands and contracts as the retractable cord is retracted
and returned. See, for example, U.S. Patent No. 5,094,396 10 Paul C. Burke.

25 However, cord reels of this type may be too large for use with small electronic



smal |l reel size, and because of the need for a |ightweight, f I exil bl alUNJrYBUZ
for use with an earphone and/or m crophone. Al so, nmany prior art cord reel
devices suitable for use with small applications do not provide for

adequat e sh%%,ﬂm-pf el ectrical signals fr20m 1 Sinterfer encpc'r/ijbggszam
problemis particularly acute for small telephones and the like using a

m cr ophone and ear phone of a very |ow voltage. |nadequate shielding results
in cross talk and other electronic noise. The small gags cables, snall

cabl e reels, adtyieasasuchcapeallutasusiepbeness Spesifiqally othearee! disclosed iB abe Burkee
adequat e shielding for conpact size. 20 There is therefore an unresol ved

need for a corgd9pquiteriiaids Grulliplacompartmraiforithe etrdctddlé bord)adipafiddbé cable,
chal | enges present ed by use wth snall electronic devices such as cell ul ar

b e I nvent | BT, cr'r%tob, eﬁ%@ﬂoﬁs et g e g Wil oL

devi ce of a conpact deS| : is a further ohject, of the invention to
provi de a dur amneb’@cfpamce@prmﬂa@ asmall, elegtronip deviee suchisassa eglb pheng. st r ess
related fatigue failures. It is a still further object of the invention to

provide a @gord reel Atioy nrafy peiot ag desigas do ot adeqriactlyr addressthecsignifieant stress
i nterference. Summary of the Invention 10 The retractable cord reel of the

present invent 6 Soffsuldf Ul an
arbor, a spoolﬂjrggtsgﬁae(f@mrryoWn n t e a?bor ggéégsetrac?%l?% cor%ﬁ;e%écfng

t he spool and f rot t he s to retract t e col d. The
spool has an al?\'ﬁ‘ﬁa ﬁﬂd g?m%ﬁ" "(?b?ﬂ‘?\ Eﬁpa Of StRsSmay raswit. o Ovst repeated
trough. The retractable cord is held within the spool outer trough. A first

end of 15 the uses nhiststiesseoften sesults duajfatherst of an telectrical Woanectidn or anethamical
other end retractably extends outwardly fromthe spool. The retraction

devi ce prefer araimreﬁcrapme%mrag@ardams a2t Litz Rate) and bmerrpans uséd El‘i‘ﬁrﬁpﬁﬂ'
i nner chanber. An inner cable i's also contained Iin the spool I nner chanb

cConnect et 105 ?Ea'%{‘récf‘*iﬁﬁg e piele GBles R E%%%“f’bse@%?sﬁ‘ﬂ%?éd"a@ht ne

center of the sp oI ref rred epbodi nent of re I nvention is
useful to con Eebé' SEBHb JeraMgiﬁ @oﬁ%’i’ﬁ@ﬂ”é foE #eg with
devi ce such as a ear piece and m crophone. In this enbodi nent, the

t el ephone basanearphqneand e micropbone. ng f or t he ,~ 8 JUN 200
Also, many prior art cord reel devices suitable for use with small
applications do not provide for adequate shielding of electrical signals from
15 interference. This problem is particularly acute for small telcphones and the like
) using a microphone and earphone of a very low voltage. Inadequate shielding
results in cross talk and other electronic noise. The small gage cables, small cable
reels, and small cable housings of many prior art designs sacrifice adequate
shielding for compact size.
20 There is therefore an unresolved need for a cord reel device that is
compatible with the particular challenges presented by use with small electronic

devices such as cellular phones and the like.



WO 00/ 31847 4 PGTI US99/ Z6711 cord reel of the invention. The arbgqr ii N ?
mounted to the housing or on a base plate contained within the h ugi B ZpHe
spool is rotatably nounted on the arbor. The housing includes a radi al

openi ng thrwéq@s '7ch an end of the retrac?bl e cord can pasgcrivsosternet
mechani sm nay f 0 be held in the housing base plate to 5 selectively
restrain rotation of the spool. Although desirable, a ratchet is not
strictly required. The retractable cord conprises a plurality of

conductors, at Obja&as bf eInventible conductors, e.g., the mc conductor, is
surrounded by an el ectromagnetic shield. The plural conductors are in turn
covered by a reinfoggci i ; b nf f aday:s r |y
nylon braid) is mc?lgﬁ%aélﬁg&a t%‘gﬁg\gﬁ ntué_ﬂtfi Iqli’gg&plggla &{rﬁg!?glbg%er:%\?fgi%ﬁep
secure attachrrgnt that relieves the inner conductors from nechani cal

stress. A snal #¢¥8ye conductor, such as Litz wire, can therefore be used

W t hout undue risk of failure. Accordingly, the retractable cord has
desirabl e qualitiesH iscd fidthey objestraf thedinsensionrto providlera durable cord, reel dewice
wei ght, and good tensile 15 strength. The spring is preferably connected at

a first e”d.itOhi\}iﬁ%tﬁlhﬁfbired?é%&uﬁ\be%ﬁ?é%@?élat@d‘ﬂ*aﬁgbetfﬂiﬁu%9.00|, such as the

annul ar wall separatihg the inner chanber fromthe outer trough The spring
is wound so that it builds,apd,stores. e n the retractab ord.[ s
retracted fromthe é‘pb‘of‘.S '&p hFreloé-E%ogfe‘tﬁ%myg@@%,tgt#éwt‘%rﬁr@ré%e&og?f{%
the spool in a cord retracting direction. An inner cable is helically wound
with the sprinbaving effectiversbiciding: tpelectiicalinterferede®r red cord reel enbodi ment
of the invention. The preferred inner cable conprises one or nore

coyduct ors electrically connecting a source, such as the ,1 8 JUN 2002 WO
00/3184' 1 tel ephone base unit, to the conductors of the retractable cord.

The source is g of ¥ q_ﬁ%‘ﬁﬂ, to the retractable cord, thereby avoiding
intermttent dr%ﬁén—gg-wgna‘w ;hat may result front noving contacts as
utilised in the pri art. W.nding the jnner cable with the sprin .

el i mi nat es!Q he need%‘ﬁr“ﬂ"‘%‘%‘ﬂ% "Eﬂa?r{)g?e BFESERY, Hiventef Sepeatly £ > aThe
i nner cable may conprise a flat ribbon cable, a strip conductor, individual
conduct or s, or housirg ocbase iptate supportingRincarbor arspoalbtotatably manged or thecarbor, tahe
spring, or it may be separately wound with the spring. In any event) the

conductors of pdifuctaBlteéord Heldomie spbolyiand addevicenfor mﬁﬁ% tiROspooidVritRict te> >
A preferred inner cable conprises a plurality of conductors carried on the

10 spring having.,n 'nB# i C S.
The inner cabl 8&90@5%?@%% g‘?é‘:‘@ﬂ?};&?ﬁﬁ%&&sg&%ﬁﬁh 3§H%W'Q§%s‘$“%s’uch
For med by pai hTPREorTHS TFRGARE EORIiSGEId BIUNR Wi POLRET SOBEhaiA Brsend: ol
orned by pain -ortf§r [ st reigtHer
insulating |ayer. The sub- assenbly of the conductors, insulating |ayers
and spri nglSraythecretracablewenré ds adjacent to the annular wall, and the other end retractably

) extends outwardly from the spool. The retraction device preferably comprises a
spring that is helically wound in the spool inner chamber. An inner cable is also
contained in the spool inner chamber, helically wound with the spring. The inner
cable has one end conductively connected to the retractable cord, and a second end

20 is stationary at the center of the spool.
A preferred embodiment of the present invention is useful to connect a
cellular telephone base unit or source to a remote device such as a ear piece and

microphone. In this embodiment, the telephone base unit provides a housing for the



- 15 several ways. For exanple, plural, spaced apart) conductive.stﬂgs 2002
be sandw ched between two | ayers of an insulating material ) such War
and then adhered to the spring. An alternative construction conprises, a
llayer of insybas/ing, meterial adhered to the spring, plural sppéfghsooneri
conductors adhered over the insulating |ayef”, and an insul ating coating
applied over the top of the conductors. A third 20 exanple conprises a

| ayer of insulating nmaterial adhered to the spring, plural spaced

conduct or s adheortireey of ttetiavention. aTheigribonie mounted nhe howsiAg of HnCHBase Hate
applied to the bottomsurface of the spring. Qher ways of 1nsulating'the

conductors fro i i | a r ihled,in the t.
~ ~ a ~uN Zooz%m’ts)'g(ﬁ;‘(g:d?) ‘gﬂgg%géW%Q%ﬁ%mr&grspo@?r}gﬁ% otnh‘gelﬁg i'ng.i‘ﬁnd
base plate of the preferyed cqord reel enbodi nent of the_ invention is

ohi of ded. The bAvsiPg nd F@f@ﬁagpyeranmmesh Sﬁm ayenst of the: rewgrtablecsord icagy
an el ectromagnetic/radio frequency interference (~-EM-RFt") Shield, As
descri bed abovpasst heA rratcheic trebhanismirmay iatsewbe eheldadn ahe Hioakitignar Ibasee plate %o
around at | east one conductor_ The inner cable, however) is not required to
have i ndi viglua { ; iaSotatiol bhedid ; r £ RUS
Shi ol ded byt e o)y heSdainTotatioh Sf ARIELRT IR sl e} 2 ZRHATE nif ke
and/ or the hougédpg_ nd base -, plate. The overall result of the space
savings realiz u ﬁgt he conpact retractable ! 0 cord, the inner cable, and
ot her conpact el ements of the configuration of the spool of the invention
allow for a nost ad¥hntetresable cordcamprises 8l plunality. offeenduciors;ratddass poelof ks a
dianeter of Less than 4 cm ( i 1 /2 inch), and a thickness of |ess than

about 2 cm (3! doriduetays, @Y theThichiondadteR i¥ suReEndddapy an%&ﬂnﬁ'ag?\e&@%mi@e

above brief description sets forth rather broadly tHe nore 1 np0rtant

features of th r i : efalled description that
fol | ows may be?Bgt ?ﬂﬁ%rsﬁ%ﬁéﬁ%éﬂ%{%‘%{?&t eaﬁg&%fngcg% !ﬂﬂ'on % o
the art be befter recigted. There are, of course) additional
features t hEsd Wo&gﬁﬁv PF&FTMYI nylpe braids ris yaechanically, atachedata die spaol,
formthe subject natter of the clains appended hereto. in this respect,

bef ore expl ai niherebyhproviding =4 secdre dittaelrhentothat relielies cihesinner 2@niictélet from i t
is to be understood that the disclosure is not Limted in its application

to the derai! Smethdnical GRésS! TA!Sinal? BagcoriallGuon! full 48 IR3 ware Yan thérbford Be LB

follow ng description or illustrated in the draw ngs. € presen

i s capabl e of di. nd. of , bei racti ced d carrjed oyt jn
vari ous vays, ey BRRECHSE ek, 3" ACERgRy It Gorala cory s aestrale
PCTNS99I1 26711 appreciated by those skilled in the art. Also, it is to be
under st ood t hafualities including,a small diameter, goed| figyibilityp light weight,cand good tensile
description and not limtation.

15  strength.

) The spring is preferably connected at a first end to the arbor, and at a second
end to the spool, such as the annular wall separating the inner chamber from the
outer trough. The spring is wound so that it builds and stores energy when the
retractable cord is retracted from the spool. Upon release of the cord, the spring

20 rouates the spool in a cord retracting direction.
An inner cable is helically wound with the spring in the inner chamber of the
preferred cord reel embodiment of the invention. The preferred inner cable

comprises one or more conductors electrically connecting a source, such as the



Brief Description of the Drawings S Fig. 1 is plan view of a -cell 81 d¥N 2002
t el ephone and a conbi nation ear piece and m crophone. Fig. 2 is an expl oded
radi al cross section through a preferred enbodi mrent of the invention. Fig,
3 is an axjal, cross section of the spool of the invention S a
Cross sect?@no Z?Fé)%ne preferred retractable”cord of the mverit%’é"n 9/|2:b|4161 5is
a cross section of a portion of one preferred spring and i nner cable of the
invention. Fig. 6 is an elevations! view of a headset and source unit. 15
Descri ption Teglephiome base i, th ehelcanduomsy ofthe rettactabioverda Thensaunce isdisectly
cellular tel ephone base unit A, ear piece B and m crophone C. The cellul ar

tel ephone bas %u@syc[epﬂro' the ff&iﬁmbl@ BErdSRETRbyLawtiiding SAeFARWAR i sruptioh &F ﬁgm ce

units may incl exanpl e, a tape recorder conpact disc player,

amote devi ool amcesb ABTEEpY e ol & RS I e pr ke Mo e

headphones. ?' he cord reel 1 of the invention is contained wthin the base
unit A A ret cabie atithetheospeing @lioinates the need feio separate chamber epihekadditionabs B
and C. Alternatively, depending on the physical configuration ;1 8 u~.

2002 WO oogsllggmg $ Fife irieP VabRO iriayotormprisenar flatcribbon rcablkel & derip conductnr,

cord reel cou be carried by the renote device, the retractable cable

provi di ng the.cpon t Sy d,

i nvention is é'i‘ffﬁab’gl ‘#??\%&gﬁa%f f&ﬁﬁ&}@ ] n c’g%g‘r{tﬁ?onaﬁﬁ% o egﬁ%eadsets
Fig. 6 illustrates a cord reel 1 of the I nve g_h nmount ed | headset %eThe
headset has athe spHRgdoOhinmay befeparaely, ¥ou r‘hepFB'E'égF =AY SYete

houses a speaker G Retractable cord 10 connects speaker G to source H
Q*?her appl i catconduttdrs of tiecinner chbleare insulated-fromtbe spong.wi | | be apparent to
ose skilled in the art. The specific references herein to a cellular

tel ephone and a heggsolrehe® ibdr dabie“ﬁdlﬁ}%de@'& pmﬁhd ioFicoRdudiors chericd oA th@

and 3 nore speC|f|ca y 1lTustrate the cord reel of the invention.

SSLEL "R 16 SRS Bk AranBE AR S 5 o . ot s iRm0 ﬁﬁﬁlgﬁ

8. Trough 8 nmay conprise a chanber, conpartnent or other volune of space
for scoring reableaondicdorsareterady cnpwmﬂnﬂtcem}ucme stripsersueh ag gegal KPSe
held in 15 trough 8. Trough 8 is shown as having side walls perpendicul ar

to annul ar walfhedderduttive stipy rhgy de ahinemerad rfbilsuoratam be . formed byspainung or
being open at its radially outward end, but trough 8 may be partially or

fully enclosed, iind &%@étp@e faer3f dn k&%a%@eu; bPOui? inSumEf 1djer Cithe fub.

facilitates c i on en I nner outer tro 8. Spool 2,
Conpr Se SpoK@SSEEROI @L&%‘ﬁ%ﬁ'{ftnﬁgﬂ&?f&efa%grfszﬂfﬁ'gﬁﬁrﬁg”a&:&yv%cywﬁ%c%d fa
15 several ways. For example, plural, spaced apart, conductive strips may be
) sandwiched between two layers of an insulating material, such as mylar, and then
adhered to the spring. An alternative construction comprises, a layer of insulating
material adhered to the spring, plural spaced conductors adhered over the insulating
layer, and an insulating coating applied over the top of the conductors. A third
20 example comprises a layer of insulating material adhered to the spring, plural
spaced conductors adhered over the insulating layer, and an insulating coating
applied 1o the bottom surface of the spring. Other ways of insulating the conductors

from the spring will be apparent to persons skilled in the art.



chanber 6 in lieu of side walls. A, cover plate 33 is applied to‘z'?O\AQN 2002
I nner chanber 6 after installation of spring 22 and inner cable The
cover plate nay be secured with a snap ring as illustrated, or preferably,
may be attaghegsfyr -~ — @ ~~~y 2002 WO og/ 31817 9 PCTNSO91gg¢degimhAr m ng
a few adjacent points of the spool over the edges of the cover plate to
permanently secure the plate onto the spool. The cord reel 1 nmay preferably

i ncl ude a housi ng and base plate 16, The ou5| and/ or base plate may
be part of the sourﬁ'@ ghoof and{ar @‘Svlil‘%!’émgnm% 3&\!% e preferred: gorde fgel of

the invention is carried. An arbor 18 is attached to base plate 16. The

arbor is a spientodimémlef thxirventowishshielded/i The shietd Whpreferubly 5 pivke! glating be
rotatably nounted. Alternatively, the arbor nay be attached to the housing.

P e bl o
2018l onen! g2 "ok B0ePIE 000" 8 iAaBh Cb BRI Bof S it T

could exit the reel through an axial slot in the base pI ate 16 Anot her
option is $haunround atreast opecondustord The innenicabley heweverais oot regaired e have
central axis of the reel. It should be understood that another cord or

conduct or neafdiddyalmielding ak rs%nﬁmedtnhehe iHeF clvdiihe? dnd :hb@srﬁélaé& f By e !
of these 15 alternatives as well as other alternatives that wl

Appenaed cl ai RPA-REng B 16 e et e BRRR Tl '?réimgrg%"?}eaﬁ i ng

t he spool 2 to retract coral 10. The cable retracting nmeans may incl ude any
rTgown rotati nQ%vr ces, including springs, hand cranks, notors and ot her
ans known in the art. 20 A preferred spring 22 is shown. Spring 22 is

hel d in inner chanflhe dveraldrdsaltiofahe ypaeisaeings ivealized by thet gt r@rdckdle
ar bor 18. Preferred spring 22 may be fabricated by knovvn t echni ques from

sted %5 SO 300605 AT G SKERsany i <ERhilratintof Tt 6ol
cabl o 24”1 5 el e vertig Al s st pdyabeiseds ecfommef R
gg attached to the spring. Alternatively it may be wound with spring 22)

but not att ac sl thasracdiameten radrlessagbame 42cm (3 13 rinchys iand |y thicknessc o dess thame
end 5 to retractable cable 10 through passage 12) with a second end 26

exi ting spool aBoit/2 @h (3 iath) afid flosOreiribly feso thandi &RqDI8 imekRr 8. A Second
end 26 of the inner cable connects to the source, as described above.

conductive coating | f ﬁ*h'?'
pl ati ng, may be optT‘lﬁén 'y 63%& cﬁm t (kasZpoolrglg%g nﬁ{dﬁj Q@ﬁ@%ﬁ?ﬁ’g’g“{“
shield th 10 i nner hanbe his shiel din a i s con uctively
connect ed o f&3rEY0 %‘etﬂﬁ?sﬁﬂ’gﬂ PHET SQ g‘%&@ Gﬁ#wmw atfoliaws Hayhe v
t he spool and/or housing and

better understood, and so that the present contributions to the art may be better

appreciated. There are, of course, additional features of the disclosure that will be
described hereinafter which will form the subject matier of the claims appended
hereto. In this respect, before explaining the several embodiments of the disclosure
20  in deuail, it is to be understood that the disclosure is not limited in its application to
the details of the construction and the arrangements set forth in the following
description or illustrated in the drawings. The present invention is capable of other

embodiments and of being practiced and carried out in various ways, as will be

13



"base plate may, be fabricated fromnmetal or ocher conductive material,
Thereby renoving a need for a conductive coating or plating. EM -dFB JUN 2002
shielding is desirable for some applications, such as | ow voltage

m crophone sw@)sgsqsHovever 15 other applications, such as the headset of
Fig. 6, do not require shielding. It is intlended that the i nvBRTU§A/263N
defined by the appended clains cover both shiel ded and non-shi el ded
retractable cord reels. A ratchet may be optionally provided to selectively
restrain rot atdpprecidied pyothode skilledr i eftchrt® I'{eS ivotally
nounted to base plate 16 and 20 spring 29.“5%‘8’? lZs .ﬁsf’ﬁﬁgﬁﬁeﬂé‘g“ ﬂ[“ﬁ the

notches 82. T 1 i 0.engage notches 82 to

sel ectively p@\iﬁloggtagtsit?rﬁﬁﬁaé%g@ﬁmg&? M%é&ﬁ? g?ngB'?‘?mﬂ“’dﬂq‘éHﬂi@hﬂ- A

rel ease lever (not shown) is provided to disengage pawl 28 fromnotch 82 to

allow the spring to rotate the spool in a cable retracting direction. g

~uN 2002 WO 03/3184 %1 j PCTINS99/Z6~11 The ratchet herein is nerely one

exanpl e of a he ingsat chet nechani sns as are wel | known

. in the artj:rray be enpl oyed. Furthernore, the ratchet, although desirable in
nost appl i ®ati ons, Hig. hds phhiew lof ek iV R i erative

W t hout any ratchet.g‘S Fig. 4is a cros?éggglisdgﬁ ?ﬁr%%’hﬁﬂg%%&mp@ﬂﬂ'd

10. Retract abhfic/aBhghel0 IS preferably conprised of plural, individually

i nsul ated i nner conductors 50. At |east one of the conductors is preferably

shi el ded by a condhl:cti ve layer 52. An outer reinforcing |l ayer 54 encloses

t he conductors. t4- & s Apsxplosed Jadialgress-sertjon: twonghszpreferrsdogmbodifehcor

Rei\nforcing layer S4 is preferably conprised of nylon 10 braid for its

exckel | ent str@gdayentiopl ative small sire, and light weight. Fabric braid

Layer 54 is preferably attached to the spool to limt stress/strain on the

conductors, but i.spfggrﬁsgﬁgkmg;dspg&ﬁhho?mnﬁgbkgpwgglgv%ﬁﬁary to attach the
n y

reinforcing layer to the spool. Attachne o'émy manner, such

as by ne ni cal | ypat i the.braid to 0ol 2 with a pin 80, as shown
in Fig. g@l\/bchani‘é%l‘ H?gvgg?&ﬁmoaﬂ?&& Pﬁfg&ﬁ&@tﬁf@lﬁ ¢ard gf thecinventioand
portion of preferred nylon braid |ayer 54, heating it to fuse the braids
toget her, and att aki8i AdS Rresoss sectiprbotia pertion offome! preferred Gpring b&d Nitlel KO-
the braid nay be attached to the spool with an adhesive. Alternatively a
tail end of tdfehé iventiohrai d nay be inserted into a hole in the spool and
knotted to attach the braid |layer to the spool. The opposite end of the 20

braid is nmechani catibye s : ; gev' ce C. Layer 54 will carry
t he mechani cal stregs g{ace %‘n&nglo?l @f{fi{fﬁe%g{? ﬁn‘hwr“%‘é@&use fabric braid
| ayer 54 provides a great deal of tensile strength in a relatively thin
| ayer, cord 10 nmay thereby have a desirably snmall overall dianeter, good

flexibility, and yet have 1' 8 JUN 2002
ig )i)etailed Description

Turning now to the drawings, Fig. 1 shows a conventional cellular telephone
base unit A, ear piece B and microphone C. The cellular telephone base unit A is
merely one example pf a source unit. Other source units may include, for example,
a tape recorder, compact disc player, or radio. Likewise, the ear piece B and

20  microphone C are merely examples of remote devices. Other remote devices may
include, for example, stereo headphones. The cord reel 1 of the invention is
contained within the base unit A. A retractable cord 10 connects the source A 1o

the remote devices B and C. Alternatively, depending on the physical configuration



prol onged service life. Fig. 5is a cross section of a |ayered port

spring 22 with inner cable 24 in inner chanmber 6. As indicated above, Fig.
5 illustratgeoggs@¥Aml e of a preferred inngr cable and spri ngerQtdongifier
configurations wll be apparent and all such 5 configurations are Tntended
to be covered within the scope of the invention, as defined by the appended
claims. A preferred inner cable 24 conprises a |ower insulating |ayer 100
adj acent spri nof g, pastigular remote dexice, thecorddieel eouldobeicarried by 1the rermort dewice,
overlying insulating |ayer 104. Although insulating |layer 104 is
i1lustrated asRVRif¥abi &exedpmmhg ¢ oonhécrivitoahé aamé.egmbe'a,;mgg&}d/w&v

spring 22, is being 10 inportant only that the signal conductor

insul ated fromggpri.ng 22. .l ndizvi dual_ ¢ tao 02 e attached tq..
insul ating | aygfg'ellﬂgeriwﬁ‘ 34 ﬁﬁg’“’ﬂx ‘ﬂ}iﬂ«gg?@é"“ﬁ? %ﬂnvﬁﬁﬁéﬁim Sﬁ%ﬁgﬂsi&)‘g'
i kewi se affixed to spring 22 by an adhesive O her, neans of attachnment nay
conprise heat Hdluntiates agard reel:li ofcthe investion maupteddn headser ), The beadsetchass
printed to the spring. 15 Alternatively, inner cable 24 may conprise a flat
ri bbon cabls atémr bshd E and e peaseione feap pidceeF.s pEampiecorF ilotses duspeiker G.

i nsul at ed conductors affixed to or integral with spring 22. O her
alternatives w t [ ' e ' '

spring conpri \é\/’e{ckiJ 0 e{e%ﬁq 22*3&1@%%@”?%5%%#@%1%%?” e?g{g{i%a%%?’gq%?m
spring like resiljiency, w.th inner, cable 24 conprisi.ng,i.ndj vidu A
conductors 20 s?fQJF&o%MFéBV@POBMQf% @Qafﬁgb&%éﬁs ’ﬂgﬁ‘éﬂgﬁﬁ]mﬁ\% ghecific
spring, however) is preferred as polyner spri ndgs have been found to

di 9advant ageousférenceseherpini to al eelivlar teiepbone and @ headsetf aret éor illuseratiomnnote
preferred nmetal spring. Inner cable 24 passes through the spool annul ar
wal | openi ng 1fmiddon.s ~ .8 ~uN zooz WO 041318a7 13 t'C fNS99~26~t 1
conductivety connected to retractable cord conductors 50_ Conductive

connecti o Yy OCCUf;RY i Hﬁ?e . 1 sa L, ectl r . reans
as may benkdrrgvm in F e %r : % er ﬁgﬁléﬁl%m? 'ﬁ%ﬁ‘ggir%dﬁé:rthgtr%l gfoﬁfﬁéﬁlﬁﬁg
cord 10 may be_unita ith the condyctors of .inner_ cable ,24. At the
attachment  poi hpe &'BFL&WFWQHWHS& SpeQ |2vmmlﬁg°@!063m£mea&abies24- The
desirably provided in the conductors to provide for strain relief, so that
when r et r act abspeot hasiaft Gnislapwialled! defining fanr inherechambes s dndran lourercaougho8ds
are carried by fabric braid |ayer 54 and not by conductors 50. This hel ps

to prevent Faii, re,OEU Sngagn&wﬁmsre% HamB&d ga}ctglgfntezrol.goﬁ/ @gmfﬁé %gl%gaébéefaage

- WD 00/ 318d" 12 PCTI US99/ 26~11 sufficient tensile strength to offer 'fiom %‘}N 2002

conductors 50 to so chat retracfab esira

smal I') 1ightwejght n flexiple 1t shoul.d under st ood t hat, al t.hough
the retractabl '?e[g'g%g Jgé%&]qqﬁﬁéﬁécggl eAm%M% Qgﬁdm&tggcqill %ﬂ may tﬁv*’ﬂa Bhds
and as being spliced together, that retractable cord 10 and inner cable 24

may be a ull t aifquehodd Troughod ds shawn as having side walls pgmendiculas 3o annelaswallban
the portion of the cable that is retractable, and the 15 term "inner cable"

shal | nean t hebyroit tthgy have other configurationsnedt thstgwar ad.bekrpdepéh at fitsSRdRll
applications it nmay be acceptable or even desirable to have a flat) ribbon
outward end, but trough 8 may be partially or fully enclosed by a housing or the
like. Opening 12 in annular wall 4 facilitates connection between inner chamber 6
and outer trough 8. Spool 2, further includes radial side walls 30 and 32.
20  Aliernatively, spool 2 may comprise spokes or the like along the sides of inner
chamber 6 in lieu of side walls. A cover plate 33 is applied to cover the inner

chamber 6 after installation of spring 22 and inner cable 24. The cover plate may

be secured with a snap ring as illustrated, or preferably, may be atiached by



retractable cord, in which case, the inner cable portion 2h and reﬁr M0k
cord portion'10 nmay be portions of a continuous, unitary cable. ilt n&%ﬂalso
be feasible to fabricate a unitary cord that includes a flat portion
(desirable e [nner cable) 20 and a rgund portion (desir e
retractabl e‘g@?b}é)g‘kThese and ot her vari at?)ons as may be appa?g#\@s%s%ﬂose
skilled in the art are intended to be covered by the appended clains. To
further inprove performance of the conductors of the present invention |
a ~UN 200Z V\Gefodrmirigda few adizcemIssinzaf the speal pvies dhe edgasoof: thecerysr Platento

el ectromagnetic interference) the plural conductors 102 of preferred inner

cabl e 24 of bm&géﬁ E,%dgrpeﬁgrm&%g&, e spAst one shield conductor. In

reference to t el'’ephone exanple, two conductors are required

for the ear piece,gnd ope r_th 1 Gro . < [ iAo D
Fg. 515 conpri SAResPry B TmaRererLy T3 RO P4 5nd BRI e
for the ear piece signals, and the right nost conductor 110 for ,the

n cr ophone. housieg ribaseplate miay heopartiof ghe squrce pRJemele gaYige AN BF @Wdhone
signal carried by conductor 110 is thus shielded on the left by shield

conduct or § 11 Jhigdbeiecopditbebof Me ifiventipn iisearddl.ana abor b iy ittlchedto base platp| at e
33 or by other shielding carried by the spool or 10 housing. Shield

conduct or 11§g,i[ ;&Oﬁ%ﬁﬁiagﬁﬁﬁgl%qg@?tﬁ%ﬁ%bﬁﬁ QEViBE oRrd) whiA the Sptiof RindyPbe

48) and retr e cor ereby providing a continuous, conmon
shield. Fur applications,th do .not require shiel din u e dset
of Fig. 6, a"&ﬁ%ﬁfd“@ﬂﬂﬁﬁtt aateﬂaﬁ“’ﬂé" H&q" ey .&Fﬁ%ﬁ’gﬁ'@f@ﬁﬂshﬁnd‘?@?dual
conductors 102 are shown in | Fig 4, the present 15 invention nmay conprise
ahy nurber ofspevifici configuration ofighe bousing.i base) piate Ang ATbOT aren Nok FPPORAK, 8.
Al“so, as discussed infra, other configurations of .conductors 102,
insul ation | aygy & #R4spaeH islftatatily bupporiedy Bousing Mi hiy o radiel Spenpeg 20 fohe
present invention. By winding the inner cable 24 with spring 22) the
present i,Rvention selyes .2 I e 408 | agt ' f
val uabl elgpa@@'sﬁgge ?g@éaa’gs&t %g%%?iﬁ @?\‘22?’ glg%%é 'S c%{\ethgfgne%l f%'l:’th{fgéesgrre
chanber as spring 22; no separate,. chanber is required. |f as is preferred,

Yorld g 2t

1" 8

the conduct onRneIERId Alemativelyy, inngg cord xif dhe rgel trgpgh an ax

spring 22, they may be very thin and flexible w thout risking high
JUN 2002 WOi@ﬂiéﬁﬁéilﬂél&cmﬂmmﬁdmmhatethemmcﬂ‘a:bl’djcmldmﬂmwiemﬂ
addi tional space savings. Further, the conductors 102 are in an environnment

Qpect ent Ty FHeah B8 e sk S sl 6 ceod e o
conductor means may be used to connect the inner cable to the source. All of these
15 alternatives as well as other alternatives that will be apparent to those skilled in the

) art are intended to be covered by the appended claims.

The cord reel of the invention includes means for rotating the spool 2 to
retract cord 10. The cable retracting means may include any known rotating
devices, including springs, hand cranks, motors and other means known in the art.

20 A preferred spring 22 is shown. Spring 22 is held in inner chamber 6 and helically
coiled about and attached to the arbor 18. Preferred spring 22 may be fabricated by

known techniques from spring steel, although other metals or even polymeric

materials may be used.



above and below by netallic spring 22, on one side by shield conduﬁtgorjumlmﬂz
and on 5 the ‘other side by cover plate 33 and/or by spool wall ni kel
plating layers. Additional space savings are thus realized as the :
i ndi vi dual tors 102 do not require individual shieldin

advant ages ‘gﬁ%@j’ﬁ@‘ i scl osed invention are #8Bus attained in a?gégg%zc??n"cal ,
practical, and facile manner. While preferred enbodi nents and exanple 10
configurations have been shown and described, it is to be understood that

various further m%@ﬁ&lﬁé‘%ﬁmh&!@l?i&iﬁh O HneP ChathbeN vvilhl %Wgnt

to those skilled in the art. It is intended that the specific e

and confi gurat] . e| [.SC e, re. d llustrative of the preferred and
best nodes foré“gar@g{]%r Hg iﬂh% ‘%aﬁ!}eﬁﬁ oelic wﬂqBém&‘rﬂ"“&&-nfr@Fﬂm &ablgs
limtations on the scope of the invention 15 as defined by the appended
cl ai s. 1 @Msmb@ becatacbigdnte: the spring. e Altaonatively, itonay bewiound withaspriag on
an arbor, conprising: a) a spool, rotatably nounted on the arbor, said

spool havi ng 22, bonnodteattachdd thégdi.ni nﬂeﬁaaﬁlémrisfcbﬂdiﬂﬁvélgq:mtg"% oﬁg%ﬁﬁer’

sai d spool having a dianeter of |ess than about 4 cm an kness o

| ess t han &bo I r vahl eld.i.n _said oufer,

t rough, salgd lrl%tr%ac! gg%%ﬁg%?g tﬁ%&?‘ﬁg&gﬁ%’ﬁ g%’ @E)Eﬁcﬂr%fﬂeﬁfﬂakﬁ'%%"}fm
reinforcing |ayer aid. retractable cord having a | ength of about one neter
or nore; ') c)‘xﬁé%g‘@ﬂ%w in; QF adj3cgnt3Ber 18orA r spcond ard 26iof the inper cable:
cord retracting direction; and d) an inner cable having a plurality of
conduct ors, egomnectstothe shiree, asddsoribed abeveag el ectrically connected to a
respective one of said retractable cable conductors, said inner cable being

hehd in sald spool A eosfuctive tosting dr pfatirf! FHCERMIFICSHIEIES préferddly Shakel™ 1

rein said rotating means conprises a spring In sal p&dI* I nner

and sai d i nneg.Gab! 8.1 Swf Ld . spring an aig inner cabl e bein
mechani cal | y gﬁﬁ@hﬁ'@ﬁ%ﬁ%ﬁ@ﬁﬁ&?'h@r%%‘? SBSOIIS ?rg) &M& 2] prﬁ%‘ﬂ ftheon
of the | eﬂgt h, of said spring, said inner cable being helically co-wound
with sai d&prinRgr chambers 6 | %a"fﬁémekbﬂﬁ)rl@eénﬂ eandyetinely tconnéczedhnd apring @2 he
other end attached to said spool. 3. Aretractable cord reel rotatable on

an arbor, conthrosginarbon )18 aandmaular wallod.a A erfivelye the Rpédlcandl/éChoushi shd
spool having an annular wall defining a radially aligned outer trog%h and

I nner chanber pa) r b ' |.d.out e r h;
C) a spring cg?slge%ﬁ?e:]ﬁ;sag?gé g%%rgafeiﬂnﬂ'gfnec anbé'?l,&géﬁgcdgﬁgaﬁfe Efﬁ&d“@’p?’reﬁﬂﬂ’
attached to the arbor and the other end of .said spr.ing attached to said
spool , said sPEMAYiPg & need dos r?gcg%‘f"&"g?)d'&a‘m& of P3RS othMIRH] gshielding: ison:
and 1 8 JUN 2002

desirable for some applications, such as low voltage microphone signals. However

15 other applications, such as the headset of Fig. 6, do not require shielding. It is

) intended that the invention as defined by the appended claims cover both shielded
and non-shielded retractable cord reefs.

A ratchet may be optionally provided to selectively restrain rotation of spool

2. The rachet may comprise a pawl 28 pivotally mounted to base plate 16 and

20  spring 29. Spool 2 is provided with notches 82. The spring 29 biases ratchet pawl

28 to engage notches 82 to sclectively prevent rotation of spool 2 in a cord

retracting direction. A release lever (not shown) is provided to disengage pawl 28

from notch 82 to allow the spring to rotate the spool in a cable retracting direction.



| 7 d) an inner cable in said spool inner chanber, said inner 'caggeq JUN 2002
conprising a flat, ribbon cable, said inner cable being nechanicalTy
detached fromsaid spring for at |east a substantial portion of the length
of said sprin said inner cable helically,go-wound with saj ! aid

i nner cabl‘golﬂ’g/r"mf’el ectrically connected tbfsai d retractabl iéé{/gyrﬁ%q.'/ﬂgl.ﬁp\
retractable cord reel as in claim 3, wherein said spool is shielded. 5 A
retractable cord reel as in claim3, the cord reel electrically connecting

a source to a TiRTpitched cheréift, isamerely ione ©fampis @f i D 3aitable rheherxt drtem garchet
axially out of the reel at the arbor for connection to the source, said

retractable c j opne, t t i A I
cord reel as ﬁﬁ&i’?ﬁisﬂﬁgeﬁ‘ %r?ﬁgﬁq}ggﬁpp{agl{cﬁ?a’ﬁ ot?séi %gplpg?d'coﬁ‘?g{eﬁﬁhgés@fad
spool , said housing having a yradial openi ng,th,rough whi ch_sti)iéd retractabl e
cord passes. 7atchey ctlthough esirableqin gagst applications,” is F10t ¢ stFgt ne @S s¥ifig a
rat chet operatively engaged with said spool for selectively restraining
rotation of sdnvemipnd$ opétative withowcanglraiehetord reel as in claim 3, wherein
said retractable cord and said inner cable are unitary. 9. Aretractable
cord reel @s in clag 3 i i r %le, C Ripfab 88 tiQr
j acket andgat Ieastaib lg]ng lf\ékﬁgéﬁcsg%ﬁcﬁéé@s‘gﬁ oulte(graﬂjr g?:’ket mech%n‘f’z)gtzlilqluylg
anchored to said_spool. 1Q. A Jsetractagbl ord el.as in £lai , wherein
said retract amrﬁfeﬁgﬁ?ﬂcﬁ’ﬂ%ﬁds@ﬁﬁ r'g 'V&‘ﬁ'&ﬁn&?ﬂ@wyﬁwﬂ%&?’ﬁ@y& ast
surrounding at |east one of said conductors; said inner cable conprises

pl ural conductamesof thaciondusiorscis qurefersably shielded thy @ conductive Jayer 2%t rAn our e
cord conductors, and a shield conductor connected to said retractable cord
shi el d layer; ramforcitigt MBfer CSHehtvisero tite) cohdudhalss ulSHielat Tayet Y525 Us rprefedably

sal d spool inner chanber, ,~~ a ~UN zoo2 said inner chanber shield,

spring, shiel j el L J @@ﬁa o]
each ot her. 1(%.0 %g{ragz?f’gﬁld%a@(ir r"{efg?eﬁags %ngg% ??%f?h\%ﬁelr:ég? saiegt@gglt(')l
havi ng a dianeter, of .| ess than appyoxinmately.4.cm and.having a fhi ckness of
| ess t hanqbpgﬁﬁﬂdnﬁf éﬁsf"iel!ﬁ?f s'f[?%) Falatfvg ﬂ%oﬁ’@%&@l W‘F‘g'i"at Egﬁ’l’éc gﬁ"“ n
arbor, conprising: a]) a spool, rotatably nounted _on the arbor, said spool
havi ng an annudayer SAais|preferably agachad ¢ the spoob tay Hmitstress/siraincon thenepductors) a
retractable cord renmovably held in said outer trough, said cord having a

first end adj amens s@rﬁédp?lﬁlmibﬂf ithy no€ be Aecessdary go cattatle the reitforcing kel to
i nner chanber, one end of said spring attached to the arbor and the other

ner chanber, one enc ring attached to 1| the ot
Cpool in-a collf ARedts. REHRER Rl he R ind @y, robl ek s B) ThectinRaly, |

i ng; d t .l t duct i tri dhered to. said ting. .13. A
et ractabl e CORGHIBBITTE CEAPTRG! Zayh HIL Sg RHPHY i Blfbst arMeanieal

cylindrical interior, a radial opening, and an axial opening; b) an arbor
in said hdfsi ragachrent rago bt masenby pulling back aniend portioniof prefeoied nylomi beaidol
havi ng an annul ar wall defining an outer trough and an inner chanber, said

anpul ar wal | h@ﬂrr&.%eraaﬁ% ¥ 1ORREI thE brilas egethef) afd akhdhing SRARE] bFaidis! d
sufroundi ng sai'd spool; e) a retractable cord renovably wapped in said

trough, said cord co i Si Lyurakit f ngucLor i.d conductor

having a fir stngﬂldpﬂﬂnjBQtet{]&?izT@e pe%en%a‘ﬁ’n "gagi ggs%'%fﬁedaﬁdﬁ%@ I }v,nﬂain

shield | ayer over at |east one of said conductors, one end of said shield

| ayer conduct iadbesive; oAdstnatively @ wiliendnfshe fabricdiraid may be insented ity Ixdoin 19

reinforcing menber, a first end of said reinforcing nmenber anchored to said
the spool and knotted to attach the braid layer to the spool. The opposite end of the

20  braid is mechanically anchored to the remote device C. Layer 54 will carry the
mechanical stress placed on cord 10 through use. Because fabric braid layer 54
provides a great deal of tensile strength in a relatively thin layer, cord 10 may

thereby have a desirably small overall diameter, good flexibility, and yet have



spool; f) a spring in said spool inner chanber, said spring having |$1em§002
attached to said arbor and another end attached to said spool; g) L i

cable in said spool inner chanber helically wound with said spring, said

i nner cable ' first end electrically,connected to said g4 of
said retract gﬁ‘?‘g&g’g% conductors, and a seX%nd end extendi ng aiél"QPFvﬁgﬂtl of
said reel at said arbor. 14. A mniature retractable cord reel for making a
pl ural signal connection between a source and a renote device, conprising:

a) a housi ng haxfficigntatensildi smengthetaiofifer apdolengedbsevicolifeni ng; b) an arbor in
said housing; c) a spool nounted for rotation on said arbor, said spool

having a di aneter ofijgl 85§ alcha\e sedi a”ﬁ% by gnmw [ S

t han approxi mately chm sa?%gspoolnqﬁlaw (g ag annul a n\?\%ltzp ‘8@?@535%1%%
outer trough and an inner chanmber, said annul ar,wall having a radial

openi ng connec‘f‘i'ﬂﬁersﬁ;‘?ﬁ’&h&eﬁsdﬁgma ag?u‘ff° %EB?I{ BE@@?“Q 1 exAmplg)of 2 prefersed i n
sai d spool inner chanber, one end of said spring attached to said arbor and
a second end dnnerchable tandssprihgs pous| other) configuisationst will Ibg dppaireritnamd atlagich i n
sai d spool inner chanber helically wound with said spring, said inner cable

havi ng one 5enctoﬂﬁﬁﬁﬁﬁbﬂ§ ke ii@AdédOREBe Revérd ﬁﬁmnﬁtggéﬂﬁgﬁe ‘Wt ﬂheai’ﬁgelﬁio?iecagnd

end exiting said housing axial opening, said seco connecte 0 oné of
sai d source or,Le e device id. inne;r cabl e . havin | yral signal

conduct or s, aanrﬁﬁ@:hye&’ﬁ QPBHMB&%t \Kié’ﬁea@g% 'ﬁ?‘ﬁr%bi)%%n%m 8 A lowyes
f) an el ectromagnetic shield surrounding at |east said spool inner chanber
and el ect ri calipsuigingniayercl0C adiseany spring A2, apluralisy of iimmemediatol conduéteisil02,
conductor; g) a retractable cord renovably wapped in said spool trough,

sai} cord haviang Mdr@ingeiiﬂuladil?mt 104\ dAlthpRh lfisuldtingalagers POPlis ARRHARA
wal |, and a second end 1 8 JUN 2002 20 extending through said radial

openi ng in sai i i nﬁard m@ t : f.the
source or renoatge&ﬁgger@g?ougg?tgrsfgqgggta Iael cor Sc%dnﬂir‘%srb@ 8#‘3&%235#‘9&%{1‘3
conduct or each of sai.d cord conductors electrically connected to a.
respect i vjoonémBP% Qply ﬁﬁ%rtﬂﬁémﬁ%%fso% ,msaf%!i é‘Pﬂ‘ SRang 22.4r Individuah g
at least one of said retractable cord conductors, a first end of said cord
shiel d | ayer epaductorsalO2ymay becttached o insulating layerscH¥ ands 1041ty aw adhesiver |,
and a fabric braid |l ayer over said conductors, a first end anchored to said

spool and a safighdngéttying Jayer 00t hkewisel affixea toOfpringe2? Uy &F AAhedi®Ot Gher

device. 15. A mniature retractable cord reel within a housing, conprising

a) a spool ro I j 8 i | d . havi n n.outer
conpart ment an aglg °¥r? %%gp"yr}t %}ﬁ?%@aﬁ%ﬁﬁ@# dﬁ%ﬁ#”h"@?"’c‘ﬂ%ﬁ?‘l‘%ﬂpgs

being radially aligned; b) a retractab)e cord renovably held in said outer
conpart ment ofMaypcpainied or painted o the\$pTINgan| e helical |y wound in said inner
conpartnment of said spool, said inner cable connected to said retractable
cord; andlfl) neans Alermatively, iinger<abld 24nmay comprisecafldt 1ibborcible adhere® &6 0PN,
said neans for rotating said spool being nechanically detached from said

i nner cabl e. Lepardie FROHRIthESHritE, W2 3AdIdua st fegtct‘o?lgﬁ&oﬁoz{fﬁxéf% or integ

e u ral
conprising a) a headset having a head ba ast one ear pleceand a
speaker in said.ear .piegce; a .spoqgl rotatable nounted to i d headset,
sai d spool ha\)'lﬂwggéfﬁ'?%gﬁm (@%uﬂﬁrﬁﬁﬁeﬁﬁwﬁﬁe”@@%@r ﬂ“"éﬁ siﬁ[qgrw A in
the trough of said spool, one end of said cord being retractable fromsaid

spool and sai dnqlediag.ed spring compriised of asnon-eepductingpalymenwithcinaethstic, memory
spring for rotating said spool in a cord retracting direction; and e) an

i nner cabl e, dbr kprsg like pesilienvy, Obitls dnrbri GaBRY 24 aonfrizily FdividuAICESHIuor)

said spring in the inner chamber of said spool, one end of said inner cable

being  1o§ JelchBfiatedlor otherwise deposited thereupon. A metal spring, however, is
preferred as polymer springs have been found to disadvantageously lose their
elastic memory at a much faster rate than the preferred metal spring.

Inner cable 24 passes through the spool annular wall opening 12 and is



2002

connected to the speaker in said headset and the other end of-saﬂdBiAHur
cabl e being connected to the other end of said retractable cord. A
conbi nati on headset and retractable cord reel as in claim 16, wherein said
spool has a | ter of less than abo 4 cm A conbinati | d
connunicatigﬁyoéﬂ?ggeand retractabl e cordT&eeI, conprising a) Anﬁgﬂgﬂgfd
communi cati on devi ce having a housing; b) at |east one of an earpiece or

m crophone; c) a spool rotatably nounted in said comrunication device
housi ng, sai degridactiveip\contectsd RUietractableumnd zondurvors rs0er Condadiive; cobhectionor d
wound in the trough of said spool, one end of said cord being retractable

[£om 21 25ofly L) GyEMETYI OB, Py o o kb
o e | Sl G oo sl SR e SR S ©

connected to said conmuni cation device and the other end of said inner

cabl e bei ng ctherantiectorsoof inmenichle 24nd Atf the sattachment painibadjacant @nnular wall
combi nation hand hel d el ectronic device, such as a tel ephone, tape
recorder, £OngRinglf> Qhﬁ&csliﬂk%%ﬂ%gfﬁﬂhm&%%é@émﬁ?kﬁpﬁm& fof 8train
conprising a) d)"e) a hand held el ectronic device having a housing; a
spool rotatably. pounted iin said electrone i C using, i .

avi ng an-out EiebrBLLRE when Jhissorf ShiCih & bAACE AORBYR sRfef SRR o1
sai d spool, one end of said cord being retractable fromsaid spool and said
el ectroni ¢ deloadsareccastied by rfabrics braid layet 54 and) natby) capdustons $0a Thisdhelps to
retracting direction; and an inner cable in the inner chanber of said

spyol , one engreéntsfailtrel deondaabtses() and Gllows fer & aelatively asmibllegapetdonductors
device and the other end of said inner cable being connected to the other

end of said r : : :

TN A A D ﬁ@%‘ﬁ?‘i&?‘ﬂ?‘%ﬁ{?_ Ghle\ 10 Y, desikably e small, lightweighty and
027Z] VYul 9%&) } L U~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Jca U cral®a] éﬁ’}‘giﬂ ca]calcRa U cta Ucralca UcralcRajcOaUcOa t h [~ e

] ab~ytoj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca‘Lca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal] ca] caU] hshoeld] beajndaistoodishat although the retractable cor inner cable are
ajcal % {?@X=V|wlga\Vje [VUca]caUca]c alc
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required for the ear piece and one for the microphone. The inner cable shown in
5 Fig. 5 is comprised of four conductors. The left two 106 and 108 may used for the
ear piece signals, and the right most conductor 110 for the microphone. In between
is a shield conductor 112. The low output microphone signal carried by conductor
) 110 is thus shiclded on the left by shield conductor 112, above and below by spring
22 and at the right by cover plate 33 or by other shielding carried by the spool or
10 housing. Shield conductor 112 is conductively connected to spring 22, spool shield
layer 48, and retractable cord shield 52 thereby providing a continuous, common
shield. For applications that do not require shiclding, such as the headset of Fig. 6,
a shield conductor 112 is not required.
Although four individual conductors 102 are shown in Fig. 4, the present
15 invention may comprise any number of conductors as may be required by a
) particular application. Also, as discussed infra, other configurations of conductors
102, insulation layers 104 and 100, and spring 22 are within the scope of the
present invention.
By winding the inner cable 24 with spring 22, the present invention solves
20  several problems of the prior art. First, valuable space is saved as the thin inner
cable is contained in the same chamber as spring 22; no separate chamber is

required. If as is preferred, the conductors 102 and insulation layers 100 and 104

are supported by spring 22, they may be very thin and flexible without risking high
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S the other side by cover plate 33 and/or by spool wall nickel plating layers.
Additional space savings are thus realized as the individual conductors 102 do not
require individual shielding.
D The advantages of the disclosed invention are thus attained in an economical,
practical, and facile manner. While preferred embodiments and example
10  configurations have been shown and described, it is to be understood that various
further madifications and additional configurations will be apparent to those skilled
in the art. It is intended that the specific embodiments and configurations herein
disclosed are illustrative of the preferred and best modes for practicing the

invention, and should not be interpreted as limitations on the scope of the invention

15  as defined by the appended claims.
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defining an outer trough and an inner chamber, said spool having a diameter of
less than about 4 cm and a thickness of less than about 2cm;
b) a retractable cord removably held in said outer trough, said retractable cord

having plural conductors and an outer reinforcing layer, said retractable cord

having a length of about one meter or more;

) c) means attached to said spool for rotating said spool in a cord retracting direction;
and
d) an inner cable having a plurality of conductors, each inner cable conductor being

electrically connected to a respective one of said retractable cable conductors,

said inner cable being held in said spool inner chamber.

2. A retractable cord reel as in claim 1, wherein said rotating means comprises a spring in
said spool inner chamber, and said inner cable is flat, said spring and said inner cable
being mechanically detached from one another for at least a substantial portion of the
length of said spring, said inner cable being helically co-wound with said spring, said

) spring having one end attached to the arbor and the other end attached to said spool.

3. A retractable cord reel rotatable on an arbor, comprising:

a) a spool, rotatably mounted on the arbor, said spool having an annular wall
defining a radially aligned outer trough and inner chamber;

b) a retractable cord removably held in said outer trough;

c) a spring coiled in said spool inner chamber, one end of said spring attached to
the arbor and the other end of said spring attached to said spool, said spring for

rotating said spool in a cord retracting direction; and
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4, A retractable cord reel as in claim 3, wherein said spool is shielded.
5. A retractable cord reel as in claim 3, the cord reel electrically connecting a source to a
) remote device, a portion of said inner cable extending axially out of the reel at the arbor

for connection to the source, said retractable cord being connected to the remote device.

6. A retractable cord reel as in claim 3, further comprising a housing for containing said

spool, said housing having a radial opening through which said retractable cord passes.

7. A retractable cord reel as in claim 3, further comprising a ratchet operatively engaged

with said spool for selectively restraining rotation of said spool.

8. A retractable cord reel as in claim 3, wherein said retractable cord and said inner cable
are unitary.
9. A retractable cord reel as in claim 3, wherein said retractable cord comprises an outer

jacket and at least one inner conductor, said outer jacket mechanically anchored to said

spool.

10. A retractable cord reel as in claim 3, wherein said retractable cord comprises plural
conductors and a shield layer surrounding at least one of said conductors; said inner
cable comprises plural conductors, each connected to a respective one of said retractable
cord conductors, and a shield conductor connected to said retractable cord shield layer;

and further comprising an shield substantially surrounding said spool inner chamber,



10t ° 10% o0& ().- ° 10% 0& ()- 93 10% 0& ()- sY10% 0& () - .

Y1 10% 0& () - y&Y10% 0& ()- NNGOOOBPPaBYNC 10t Y#10% o0& ()- L 10% o0& ¢}
;' 10%08& ()-Y 10% 0& ()- LI 10% 0& ()-1"10% 0& ()- PPAQQQQSRIBYNC
10t ! LOS) &10960s0& () -' #10% 0& () - ‘Y%ajég% 0& ()- “#110% %& ()- L
10% 0& ()- L 109% 0& ()- SRRRFSSS(TAEYNC®10t!L7g10% o0& ()-L,5 109% 0& () -
2#10% 0& ()- 0 10% 0& ()- Y. 10% 0& ()- ~, 10% o0& ()- (ToTpTqTr TTTTAUBC

10t'F 109%& ()-. 109& ()- ls!109%& ()-, .%40%&' ()- 10! 0 10' 0 ) )

10' 08910% o&4{d ingex Whiskd ot wlelﬁmdé%tmz%@me{d) layer bejogeleptrically

"109&! () - J;%&ng]e%?ﬁb 7, BWAWY XXXEDC 10t ! F% 10%& () -# L0% () -

10%. ()- 109 N 71 = 109 () - X, YYY#Z{ ZZaBbC 10t 2#10% ()- O

109%& ()- Y. 109%& ()- , 109%& ()- !')&10%j & ()-Gs' "109%& ()- Z#[4[~[[[[[[bC

10t | 1 109%& () - Y40%& S)' 10 10 109109%& ()-7109%& ()-,5 10%& ()- [[L\\\\?]dEbC
11. A retractable cord reel as in claim 3, wherein said spool having a diameter of less than

approximately 4 cm and having a thickness of less than approximately 2 cm.

12. A retractable cord reel rotatable on an arbor, comprising:
a) a spool, rotatably mounted on the arbor, said spool having an annular wall
defining an outer trough and an inner chamber;
) b) a retractable cord removably held in said outer trough, said cord having a first
end adjacent said annular wall;
c) a spring coiled in said spool inner chamber, one end of said spring attached to
the arbor and the other end of said spring attached to said spool, said spring for

rotating said spool in a cord retracting direction; and

d) an insulating coating on said spring; and
e) at least one conductive strip adhered to said coating.
13. A retractable cord reel, comprising:
a) a housing having a substantially cylindrical interior, a radial opening, and an

axial opening;
) b) an arbor in said housing;
c) a spool mounted for rotation on said arbor, said spool having an annular wall

defining an outer trough and an inner chamber, said annular wall having a radial

opening therein;
d) an electromagnetic shield surrounding said spool;
e) a retractable cord removably wrapped in said trough, said cord comprising a

plurality of conductors, said conductors having a first end adjacent said opening
in said spool annular wall, a shield layer over at least one of said conductors, one

end of said shield layer conductively connected to said spool shield, and a

8 JUN 2002
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arbor and another end attached to said spool;

g2 an inner cable in said spool inner chamber helically wound with said spring, said
inner cable having a first end electrically connected to said first end of said
retractable cord conductors, and a second end extending axially out of said reel

at said arbor.

) 14. A miniature retractable cord reel for making a plural signal connection between a source

and a remote device, comprising:

a) a housing having a radial opening and an axial opening;
b) an arbor in said housing;
c) a spool mounted for rotation on said arbor, said spool having a diameter of less

than approximately 4 cm and a thickness of less than approximately 2 cm, said
spool having an annular wall defining an outer trough and an inner chamber,
said annular wall having a radial opening connecting said inner chamber and
said outer trough;

d) a spring in said spool inner chamber, one end of said spring attached to said
arbor and a second end attached to said spool;

) e) a substantially flat inner cable in said spool inner chamber helically wound with
said spring, said inner cable having one end extending to said opening in said
annular wall and a second end exiting said housing axial opening, said second
end connected to one of said source or remote device, said inner cable having
plural signal conductors, and a shield conductor between said plural signal
conductors;

) an electromagnetic shield surrounding at least said spool inner chamber and
electrically connected to said spring and said inner cable shield conductor;
g) a retractable cord removably wrapped in said spool trough, said cord having a

first end adjacent said opening in said spool annular wall, and a second end
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) 15. A miniature retractable cord reel within a housing, comprising
a) a spool rotatably mounted in the housing, said spool having an outer

compartment and an inner compartment, said outer and inner compartments

being radially aligned;
b) a retractable cord removably held in said outer compartment of said spool;
c) an inner cable helically wound in said inner compartment of said spool, said

inner cable connected to said retractable cord; and
d) means for rotating said spool in a cord retracting direction, said means for

rotating said spool being mechanically detached from said inner cable.

16. A combination headset and retractable cord reel, comprising

) a) a headset having a head band and at least one ear piece and a speaker in said ear
piece;
b) a spool rotatable mounted to said headset, said spool having an outer trough and
an inner chamber;
c) a cord wound in the trough of said spool, one end of said cord being retractable

from said spool and said headset;

d) a helical spring in said inner chamber, said spring for rotating said spool in a
cord retracting direction; and

e) an inner cable, at least a portion of said inner cable helically wound with said

spring in the inner chamber of said spool, one end of said inner cable being
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a) A handheld communication device having a housing;
b) at least one of an earpiece or microphone;
) ) a spool rotatably mounted in said communication device housing, said spool

having an outer trough and an inner chamber;

d) a cord wound in the trough of said spool, one end of said cord being retractable
from said spool and said communication device housing, said one end being
connected to said at least one of an earpiece or microphone;

e) means for rotating said spool in a cord retracting direction; and

1)) an inner cable in the inner chamber of said spool, one end of said inner cable
being connected to said communication device and the other end of said inner

cable being connected to the other end of said retractable cord.

19. A combination hand held electronic device, such as a telephone, tape recorder, compact

) disc player or radio, and retractable cord reel, comprising
a) a hand held electronic device having a housing;
b) a spool rotatably mounted in said electronic device housing, said spool having an

outer trough and an inner chamber;

c) a cord wound in the trough of said spool, one end of said cord being retractable
from said spool and said electronic device housing;

d) means for rotating said spool in a cord retracting direction; and

e) an inner cable in the inner chamber of said spool, one end of said inner cable
being connected to said electronic device and the other end of said inner cable

being connected to the other end of said retractable cord.



