; ef e3ea™L.. z>6t T<C 15 Decenber 2003 CABLE RETENTI ON SYSTEM BACKGROUND OF THE
| NVENTI ON Field of the Invention [0001] The invention pertains to the field
of fittings and adaptors that can be used to secure insulated electrical
cables for the transm ssion of signals. Mre specifically, the fittings and
adaptors are used to retain cables that are shielded fromthe effects of

el ectromagnetic disturbances. 2. Discussion of the Related Art [0902]
Cables for use in transmtting electronic signals are often prOV| ded with
shielding in the formof foil, wire mesh or screen naterim PEREPeET%%unds
one or nore central insulated | eads. One common exanple of this type of
cable is the coaxial cabl e t CABLEREEENTION $¥3TEMt el evi si on or data

transm ssions. The shiel di j ' I vered with an external

| ayer of insulation. The %%@ﬁwmm%med signal that is being
transmtted on the central |ead from anbi ent el ectromagnetic di sturbances.
The shielding also_limts the anount of el ectronagnetic disturbance that is
transnittbd 0&19@98%19%%& he central |ead. For these reasons, shiel ded

cabl es are i nqoe@3i NThyinvédtioh mﬂo@mwﬁiﬁﬁéﬁﬁﬂd@d@%mﬁcaﬁbeﬁkﬁl cal
equi prent. [0003] A variety of connectors are used to secur

i ntercon n@cﬁ?ﬂlfh@éléa%dp@gcal Wscfall the transgiseion Hf sigealh eM?’G rsEe"lgﬂ‘}fbhh% onnect
t he shi el gused for
shi el ded gﬁlggs es. ver F%qlf%fs%%tc?tgggntg%{%ﬁ%eg%ﬂﬁy ra e or practical to

connect télectmaiagmetmdlsglrbnmek at its termnus. For exanple, U S. Patent No.
5,975,953, to lxgiterson?’rdtg ﬁ &?ﬁ‘ the difficulties and special considerations
that are fnvolJSsH % 8¢ g el ectromagnetic interference (EM)

shi el ded cabl geeed)r EChtblys fobuserin tranuiittiog electton{clsigialsage atteapdovirdediwith t 0 shunt

t he ground.path.thr he L/ O car 4 rther, .in the ¢

bul khead g’éﬁ&@%?‘dp%? %ﬁ“’ PG ﬁ‘i’sﬁffeema?}?i’gﬁg W?Wd%glﬁﬁrlnhoée ftﬁ‘gﬂz:abl es
agai nst UR¥WaRbERadD IO Roinhidh efdfiple bthis@yRIGF able 8 dhescdatinigable tithe rusetbioi on by
torsional or translational nption of the cable, Prior sys ems are unable to

secure t heargaelPusionay data transmissiors Ths shisidingritselEisysually gpyrgedwith Tt he
EM shi el
Shi el 0% ir36RRA The ShEMEIgiScts B HAndd sidndl HAPA ool GRh b i

separat e nector are required hese purposes. 15
Decenber ¢00@ l¢agsfonRembiknttelactromagngti¢ distughances b‘lmhwlnmgscems the ameunt

regul atio IR {1l C

equi prent &smlaéf{}g%an%‘g ﬁ% m&@g{mﬁ%h%s}nﬂ%?ﬁ ct erly Ek/ﬁnﬁ’\é ?ﬁh{}? l%a(rae%ﬁ%a%ggsys arily

i nposed bieagons; shielded cablds iatei measfngbp&dmed inglensslypatied agmys ofelestisalnuni cat i ons
systens at lncrgasi ngly faster rates of data transm ssion. SUMVARY OF THE

| NVENTI ONPFRE}€™he cabl e retention device that is shown and descri bed

her ei n over conago3] he AafafiétyFE BdrinScied afuzbd R¥BcuRsshddnerRomRst thése cables. by
provi di ng_a shi el ded cabl e retention %gx}ece t hat provi des. an EM oq,round

connect i ofyPigally, hulikkhsad comnectors, which gonp shyeldmg to jud at HheLepmpis Of. ot ent j on

devi ce i Sthpiud, arthided for §Hil186d dabRs.] Ne%ﬁﬁé’lbs@' g nsmlwhyt desiedbRCdrippdetiad] t poi nt
where the cabl é passes t hrough a chassis t hat may_ house, for exanple, a

conput er emnest thercallp tgreunddt ite tegmishe NEor gRIMMe Lh§£P agent N 59063 dbl es.
[ QL~07] ﬁ&pdnedeE&beQﬁak aiinclRidsGRd d §fEh euneaera@oﬁs It BregiivalveneAbOdi ment s

descri bed herein conprises a conduit having an exterior wall operably
conf i gur eepunesting electr@agnewsmeéprew (EMJ) shielded cablessdiescily i@ ipppyppgutan

aperture. An end pl ate defines an
aperture, (I/Br}ga{&%gﬁ'g%ﬁn %ﬁllﬂs?hjr%(ﬁ neg tth%%lsﬂéefr@%gf ate at the aperture so

t hat the condL[0004$ pﬁmﬂwgemﬂwycas;dbnﬂthwd@umecﬂorsou@ntmwwemleplmsés A cl anp,
such as a . as d| ti bl t's exterior
surface. ¥ se(ﬂ‘% %F‘?"?“tﬁﬁ%ﬂ!ﬁ anged;rg?tﬂ at(ﬁm reexco%lg Ps%s@g erior
surface aduirddeti@:ivy&o:&oﬁaleﬁ&mﬁsﬂanbhﬂ ntdioh ef ﬂlbbﬂildlm'g)rbﬁtemne tdwbletbanp and
the portion of the exterior surface, .oundi n to the
condui t wifEYe thesabls Aghinst upwa otipn vg“@ h 5?/@%&%? ﬁiﬁ%i@ghﬁeg hing a
pat hway t Sepgfatsadctules)&8¢h ahaubten gionimet st Beepmife froth thetbulkheabemnecsarch as a
cylinder or square tube, or may be non-encapsul ating, such as a channel.

The condLﬁrFfeﬂP’é?deﬁoéﬁF‘be‘ER“%‘ptl onally presents an axis of symetry, and the
end plate nmay conprise at | east one mal e boss protruding transversely with
respect to the axis of symretry. In this case, the end plate preferably

al so conprises a fenale slot located distal fromthe nmale boss. : The

femal e sl ot has conpati bl e dinmensions for receipt therein of nenbers of
identical size in respect to the nmal e boss when such nenbers are avail abl e
for receipt within the female slot. This arrangenent of bosses and slots
permts identical units forned of conduits and end plates to be stacked
atop one anot her V\here the sI ots and bosses Iocate or |ndex the respectl ve

) Ly o




[ 0909] Especially preferred end plates present a rearward face formng a

pl ane in transverse orientation with respect to the axis of symetry of the
conduit. The end plate conprises an alignnment ear protrudi ng beyond the
rearward face, which serves to |ocate or index each of the end

pl ate-cylinder units with respect to a chassis or other nounting structure.
[0010] In other preferred but optional enmbodi ments, the ehd Dscerkercdifidri ses
a shoul der ha\9a95] a Regulataryegencigs arg promulgating eyer strigten Fegulatons an openi ng

of sufficient.size : rm.t . j letafe, NditRAGIYy, Lt Ng
passage dppiisalfiGel eRolorBRAYANSIehoric By fotclake, DRIIRARIY, | "2
second ensgriclérEM lichitscame hdeessérily Stpased by fhe gracticalitiescofdperating ¢ompytes anbunt i ng
tab for use in retaining the guide il in co i y_mounting structure
on the cHS@%‘?’%m‘M@W’EWg@W ?rﬁ‘?sfng[y?aftﬁ§?t§? ?{eT%Lal tg"%%%gﬁé%rrpl i ment ary
mounting structure. The secsUMMARY ORTTHE REYENTIANeni ng with a threaded
fastener received therein for use in denountably attaching the ide rail
to the conpl i A9k yﬂiﬁﬁhlfifﬁ@“t?f‘tdﬁl‘,‘{;% t'ﬁ\ﬂ’é’ﬁ""taﬁéd@iﬁf@%ﬂe&% oYesrcqq%gt alled in
the COW'@E%%%X?&H&HE%%%& W@aHER theldMEpy prbViditiph sBieMedchbleTefehsioni ng t he
under

gui de rai orce exerted by the threaded fastener n th,eusgui de rail
i s i nst al dewite that providesandiNMhground connestinn ptadoeation ethey; than the gablg terrpigus.

af or ement jone i ' ' 18 prdieRlicH & alpbat are

j oi ned to%rcéglgﬁ%éngﬁé% ?énlgg%g&g%&%eg%?ﬁoam I tat eg,ga met hod of

r et ai ni ngwiers thie ehtidepasees threughihchassist thas dnaydonpse; foe sxantple, acemputer or khsfpi ng t he
end plate,in.a, bracke r. gui de fr.al.l ving insulation fromthe

i nsul at eoelmag?ﬂ“&%gmglﬂﬂg‘éseto s %8%‘15%3%5 ielding in the cable, positioning
t he shi el di ng [e80TpNdAtchile estention Hevieemdcartiingpi the prefezred leimbbdiments describrel

conduit. The section of .caple that resides within.th i t hus, not
crinped GHETSIR FIARIIES capdyibaying gnexteriop walfjoperab ecogﬁgtr'fg‘il %ﬁgge%&g?i on.

DESCRI PTI §ghd1ded cabiEadeRt\dhtiphitd K39ihglan Bpeiturel The conduitginésents amenteriir surfitce.onal
assenbly view illustrating various conponents, of t:illgpr‘ﬂ)erreg\;ca‘g&“?

r et ent i onAulend plate defiyes 29 apertyre, and; the eondpiyjsgomed with thend plate af the aperurg,
assenbl ed, GoARANGA t’{ %ag%f\’v% is LortiAabutdhidfeRO LR plite A4, Schiak al S bei ng
connect ed”t 0 ground; 1 ig. 3 1s aright, front elevational view of

t he cabl emetettmnd,hesdideusions compptiiewitk thefcomfuif’s exteriar surfags. Hhedamp yv: [ 0015]
Fig. 4is.aright, fr ' ' el td devi ce of
Fig. 3 duﬂcﬂﬁls‘fqﬁgi 3 rg{;'x% %ﬁi‘%@g{l‘gg%tf%g%%l ahn?)ﬁentl n %"iﬁfﬁgtdfae 15
Decenber @lng BddEdn the gJamp andsthe portiginof thé exserior surfacas theggrpundingthef t he gui de

rail mounting bracket .supplied with.a pluralit fd ' . =abl e
retenti onSbb"é‘gP%@s‘ﬁ%‘fmfiﬂéagipp e ?ﬂ%‘%’ﬁg o2 C%‘fd%ftgv(f mq&@ﬁ Sﬁﬂém%ggéct s the
gui de rai hariipayb | #racket containing two of the cable retention devices
during install'ation onto a chassis that is ysed to house, el ectri %l%l
equi prent ;  and09Q$h 1 8Thesqgduitmay be apytubyiar membhe d?‘ii’g"staﬁg RSP ™/ ount i ng
bracket cgnhg) gl ddg-chéipstingfick 8P4 Ehahd) ©Thd SRdEEMefefbl Pt Optidnalipl
installation’onto the chassis. DETAILED DESCRI PTI ON OF THaElelgREFEERRED
EVBODI MENTSsehtSyah axig of sygnmetrygiassi the end:plate may coppyise ableat At PalgiP8% of a cabl e
retentio ki ' tebcd tREkiNd@ayAmRY. InhAik cist, (BE eEbplatet Wi th a
cylindri E%tpﬁgon%%%?%ﬁ)%ﬁﬁceﬁ%ﬁp 106 is _uglgxcll1 EQ% retain aTsh' elr ded cable 108
on the copreferablylalsp dompaisasaferasle sioblocatesbdistal from thamalaboss, The tgmaleglet o1 o ged

cable 108, _Th j ied181z8 i pésprBais tf a
conduct i vléasr?ﬁ'?’g&ﬂgﬁ ‘?Jng%sg%lg% r%él&g?ﬁ%&’g%?é%ﬂtggﬁggl vely sén_hanced
pl astic. fnalebdjs wiee sechongmhtmrsard owildulé foreeceiphwithinthe female stwtoThis uf f i ci ent

di nensions to circunscri be ,an _ext.er.i or. f ac h i 04.
Thus, oncHTaRSERTHY PE@S@&SPE‘??R@ pswlfesﬁ%eélgmigﬁl,;s' ueekjenﬁag%qu%t.’ gnﬁ%gﬁutsésset%t ially
forms a shesAdked atoploneCinbtienghdréithe Slots and dossddldcatnal index! theteespeativerunits inf ace 114

extendi ng_transversely with respect. to an axi s, of J i he
condui t 1f¥ed PRS‘BS‘H? r%%o%ggh i‘%@ecimdmfﬁﬁmﬁ S ??oélax'fn?%&nt?‘gf tz}i%éat'ﬂ%&and
functi on gjofnell BY kiPmédhatibm)fopexaniplen ingludibg press fitsnintegtal foymbticrod@arts, ket is to
be di scussed in the context of diti on‘gl figures. [00Z1] In preferred but
opt i onal %h‘HQS‘HISrP@H‘PQS,m%PSb‘&lWS%‘faaﬂ%FI‘Vé%S d¥s 122 and 124 protrude downwardly
fromthe end plate 102 in a transverse2direction wth respect to the axis
of symretry 116. These nal e bosses 122 and 124 have di nensions that are
mateable with a pair of female slots 126 and 1Z8 of an identical adjacent
end plate (not shown). This conbination of male bosses and fermale slots is
used, for exanple, to stabilize in fixed positional relationship a
plurality of units formed of identical end plates 102 and conduits 104 when
the units are stacked vertically one upon the other. [0022] The end plate
102 is preferably but optionally provided with a pair of alignnent ears 130

A NS o s r - a A N o o




4 15 Decenber 2003 [Qti 23] The end plate 102 is not limted to the
generally planar structure shown in Fig. 1, and may conprise any nunber of
addi ti onal shapes, such as a bl ock, sem sphere or rod having an arcuate
shape out to the limts of arches 118 and 120. [0024J The exterior surface
112 of conduit 104 is circunscribed by a groove 134 with ich the interior
surface 136 of the end plate 102 is press-fit, in preferr ﬁlﬁﬁﬁ&ﬁﬁﬁﬁﬂ%.
Thus, the ass¢efs) oEspeciallyprefesed @@ plates presonks rearvar faes fapnipg pplane Bnt i nuity

of a passageway 138 forned by the exterior | ate 102
and aperttfﬂgéwi%(??‘e'%m@vﬂ rg%@%@eﬁg(g‘ggﬁgmwoﬁtg&énﬁisi engnﬁﬁg&gf condui t
104 to a GapAkd aft Bignhibat eabprodtulling Beyond thel redrvardface; whizhisewes to docatepr ess-fi t,
the conduit 104 may al so be sol dered,  adhesively bonded, or .integrally
formed wiingexeaeh ¢f|ths end plpe-cylpderyinityyith asa%t%w%ssasc‘&&ﬁm REUEnr ef erred but
optional gubqdi nments, is preferably a thin netal band of a type that may be
crinped by conventional tools to reduce an internal dianeter 144. The

i nternal di amd030] 140 other prefaried butnptiopal embedimgnts, theend Rinse (qmpTISes & ¢ |
portion j or 3 oun i ' i ffigiefitsiZdabai | in
t he cont (]a}é?ulo rh%ﬁﬁ%?lﬁc%na 'ﬁ%ééerggk the&?gn%rgﬁkgial?dggiﬁgﬁn%tmeg;bf%4 of s(_:I anp 106
i s al so speithit passage of thercondiitrehilsaotpemmittingpassage of the shayider. Jheigeiderall 108 f or

147" and RECBRDRT b POy it 195 AORgRL A6 e 0 chh PR BR800

convent i ofaintiafiablfstade mabtamidpatie pdond iwcomplinentagyisuriting strimgure oafieni ssi on

of data signals. In Fig. .1, .a tion 148.is shown to |l t way of
exanpl e, ﬁ‘gﬁﬁdﬂ?n me(ﬂ‘é‘gt'? ’r?é?“”i@&rﬂb‘ﬁ%ﬁ?’gﬁﬁ?mﬁ%mg 4 gaterﬂéncli:%bﬁgé WAn
outer el agldRbmprides hlSpeniigivith d thiteded fastenoprRcéieed théreifnforade imdermeuntably f or
purposes of illustratign only, an internal |ayer ofhvvirée sh.lor braid

shi el di ngaftachinghe %ﬁ%ﬁmllt‘a@ércgmakmmf“%ﬁm!e&éﬁwee? an ‘T&]‘g&‘rfa‘ Yddi ti onal
insul ati ed 3t bt én%r%ﬂﬁ struétatel T8 Biléramrislused i fléxmpthe phidst i

i nsul ati gﬁ?%egqgnd a glgﬁtra contg{t}tcti ve edata | ead 158. The cable 108 is

per mi ttedaﬂan@mmmtbemﬁdfEélﬂanN’ha?@eIG_éﬂgfﬁl’éﬂ‘}s@l“@’é‘% tachi ng the
cabl e 108co%:§;1i%1§§ ﬁ a selected position. [0027) Any type of

1
cabl e may plré%getgloFE%abl e 108, as shown in Fig. 1. A cable bundle
i ncl udi ng a pl{eoia] i t Vheodforementiontdsiructnsinclnding a conduit and amendiplate thataser | ead

bundl e, may bstituted for the data.lead . ¢ .
compr | Se e IR AP LD opt g e, RsTAFOEmEBd of MY Gitiigle 1
Dl 6 e e i oLt N Lot 150, [ 0078] AG
Shown i n 1emgving insglpgondfFom g{éé{lsé‘lagﬁﬁ‘?nﬂg*&elﬂ‘éiﬁk’@r‘8§’éﬁ%‘f %‘W%‘"&‘B%ﬁ%?"f 104.
Cabl e | O%Jaﬂ.sliigsﬁia shi%{ﬁ)ﬁfg%dmﬁ*@ﬁ%&hﬂ?&ﬁ@ﬁﬂﬁﬁﬁg thk3BieRiieh 6 kiRBndkiS The f | ap

200 of the Decenber 2003 el astoneric insulative |ayer 150 hag been
opened t osetigae cabltthatmsidesyithin the pableristhus, pet cgimpgd erpinglisd npmpnney that,

partially gl?ﬁgt;o;lands 202 located radially outboard with respect
to exteri?@&v‘v‘gfl%sf&%g# e netal clanp 106 is being advanced in the
direction of arrow 204 towards portion 146 where clanp 106 will be crinped,

t hus establishing a groun R }mgﬁg RewaiGs! di ng 152 and the
grounded conduit 104 thr OSB f"iétran%lisa%o A 'Iljhe flﬁg%SZOO may be conpl etely
exci sed, or it[00#2) bEigf bisagight front el¢vatienal assembly yiew iustrgtieg vagiousn,ch surface
area as i S_possible. S i.n _Fi .2, the shielding has been cut in a
rearward ‘5’8&0?7“&“%?6@?‘?%{% 35ﬁ:u°%’%i‘6 and raised so that free rearward

sl i di ng not i orjoe1B] t hEigcaislaaighf) fronetiaw bi/partialytassembirdcomponedts fronsFigs! t he

shi el di ng, 152 ov he,.exterior. wall 112 of caonduit 104. Alternatively, the
shi el di ngmg?ﬂé"%&a% °§qm$ﬂasflf)ﬂs&ﬁ'f‘ﬁ°%§f]tf‘?8r\gr%%§’ fol ded rearwardly over the
exterior wall [gid)] Skigl3 isQlirpat, fiRt ddedtiona viewsif delcable osteminy deviad ude, f or
exanpl e, cuttin alf of the shielding 151 at a forward position or

r ear war d WP?ﬂg?ﬁfF% LipfinglpsserBblyi sy upt el ectrical continuity of the

shi el di ng in rgeyspar Bignistairipht feht dlévatienal Giéw df Ef223ble rétentidn deviceodfFig. he

conpl et ed as_ser_rbl){ of cable retention S)g%ikc_e 100. Acrinp 300 is formal in
cl anp 1063 dyxmednstdliation intoa gutide fail meynting brackels 5 ubber boot, shrink wrap, or
shi el ded cabl e connector, may be insta3led over conduit 104 to inpart
additional stability. The clanp 106 is installed to provide a gap 304
conprising a predeterm ned di stance between the end plate 102 and the clanp
106. [0030J Fig. 4 depicts the cable retention device |00 during insertion
into a guide rail bracket 400. A slot 402 has sufficient dinmensions to
permt passage of the conduit 104, but not the end plate 102 and not the
clanp 106. Thus, the predeterm ned distance of gap 304 permts the conduit
104 to slide between a pair of opposed guide rails 404 and 406. The gui de

o r
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[0032] Fig 6 shows the guide rail bracket 400 as it is being installed on a
grounded conductive chassis 600. The chassis 600 nay be any type of chassis
t hat houses el ectrical equipnent, and preferably contains a high speed

t el econmuni cations or conputer system As shown in Fig. 6, the guide rai
bracket contains the cable retention device 100, as well as the cable
retention device 500. A nounting blank 602 resides bel ow ¥h&eesibes 2003
retention deV|[0016]500F1g05 mm(nghyfmntﬂmtlwhﬂewloﬁﬂle@ldsmkmﬂmngmkq_ tab 508

engages a co Ilnen for selectjv .y nmounting
the L-tabupRbegdie '%’ gféﬁ F %l“ﬁﬂ’thon P gf%rrgﬁg‘gbto eadiggi "apert ur es,
such as apert quﬁﬁo%g[@&%ts the gmderademmmg mrbacegmmmm dfthecdable 400
after the final step of installation in B<§$ stenei'{ts 510
and 512, mtentien deviges %ras installationontg;a, chassisd ﬁlwﬁg 9 hvige he
respectivgqgend plates 102 of the cable retention devi ces 100 and 500. The

threaded tasteners 510 and 512 engage conplinentary t aded openi ng in the
chassis. Torque018h tFig 7 dapicinithe inc tey guidsrail &1‘?&“@32*”%%5%@ 'aﬂ%tg Qi de

rails 404 an%ﬁ%%g&ﬁﬁ cé&‘f@fﬁﬁaﬁxﬂﬁll&ﬁﬁ%ﬁ{osth@%sﬁé’er t he respectl ve

arches 11 are s In Fig. 1 and function as fulcruns to
this effect. The final assenbly provides a very stable platformthat

Faepoct v’ cabl DETALGER HESCRIPFONOE HEFRErRehaD EVROIRINR | 0P, g on

t he respecti vqoempl eElgl Bdepiasntgld fioat dskemblyviewiof a 6&de retapdiguidevited 0P or egoi ng
of exanp! Beiilion sb s 107 e P il o RBIGRLbal 104:° Llgepob B By way
ot 1 e & e ot vt "?fﬁd“tﬂmﬁs oo ags f or
practi ci nijnk the shirlded eablegl 48y ﬁ%%@?é&@%&?‘ﬁ@#ﬁﬁ?’ ffﬁﬁ%‘ﬂ?ﬁéﬁ?grs her eby
o ot ect | renghdivE eﬁ?‘c%‘w“ghﬁésﬁg‘?. dreGndioly Bbatd BS 2! O A1 V- 15

Decenber 2003 [0920] |§h@¢n§}mh§d1¢ efinesamapertyre { Khef; syfficipat dimensigns s i n
securing shi el ﬂ-gy aﬁ sufo SN L 3F i cofttuft b4, ”ﬂlﬁdsc@dceﬁﬁeﬂyleamthﬂfb
Uit presenti ng

cylindri cafeen an exterior surface; an end plate defining
an aper t ucytindérHe4,ahe cndd:iatc 102 essamtialiyt foons eshoiider q\mgmdep& the eylinderdOf @pdt e from

the end pl to. a t rture to
define a %alsfg?srﬁfb% aed‘gﬁﬁé@ghaw ng%ﬁ?%@gﬁﬁgc ear an? % lggglsage of

t he shi el d.edomhlmthrpemghmm 1es~dnqolmmeanmﬁdmefacyllmmd«fmuonemduit and a

cl anp having di rren5| onsg C at i bI e WI the C i cal use in
ci r cunscr fulsrags & flsxionio ﬁg@Hg ‘Fk Eﬁ‘?tf gkp i3guysed qﬁ?ﬁ%‘t‘%‘f‘g. ece of
t he shi el %ﬁ% det ween t he cI anp and the port| on of the exterior
surface en Eﬁﬁ%{

i ece of shielded cable is cl anpeg thgrebe{%\ﬁe 8 é The
cable retenti dﬂ%léw brpreferred bytipptiona} embadiments, Apaif of mgl 08 1%%b1 e
i ncl udi nggx%n&?ee% ar d‘i}‘h&’n% 2‘1&!'1@%?%&!@&% HiG:ti6h WA redpébt tdtee &S er i or
I's

surface t ground tween the shielding and the cylindrical
conduit. Gf syWimetnydbé. eTheec waleibosses 32 and 134 haveslimensiong st &p mategile #i 3,

n | |,
\(,:\Iﬁg?;: iefﬂ é@%ﬂl\l&'&k&q 84of ah I{&nﬁ%%(gaéeﬁtteﬁﬁbl% geshb®R). Ofnisc| ai m

rlca con U|t IS ma a cond ive material. 5. A
cabl e r et esrhbinatiod ©f male bbsses usidemdesbm%fgtﬁm@dt F&mﬁ’éﬁﬁlprl sing: a

conduit, p(t]s?no%(a)ln Hlonsg %%Sp nt L . %f %ﬁts%&n%ﬁ 'o?fdeﬁtwéf &ﬁ%lat&%2 and conduits 104
when the units are stacked vertically one upon the other.

[0022] The end plate 102 is preferably but optionally provided with a pair of
alignment ears 130 and 132 that extend rearwardly from the front face 114 and laterally from
end plate 102 in parallel with the axis of symmetry 116. These ears 130 and 132 are used as
additional locating devices that stabilize the cable retention device 100 when the ears are

mated with complimentary mounting structure, such as holes in a chassis (not shown).
4



an end plate defining an aperture, 8 15 Decenber 2003 the conduit joined
with the end plate at the aperture to define a continuous passageway having
sufficient clearance for passage of the shielded cable through the end
plate and the cylindrical conduit, the conduit presenting an axis of
tsyrrme\try, Ithe enﬂ pl ate conprising at | east one nale boszlspraotr%di nzgﬁ§
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symetry, the Fate presenting a front face formng a plane in
t r ansver sadhesivelynbantled, or integrallydonped withend platead2s of synmetry, the end plate

The cabl o r ot dRPERn TRAEE M. Biolte]d ol FRIIM enton KBl £ 0, 2C°,
front facsefsnviyrghin nel bandwfertypd thattneyttiserimped byleanyentiopaliierls to.reduge am cabl e
retention, deu] GEmbior 1445 Tk TuSS8 Wadbr T84 'R ichAR!cEOumEAIPE porkiod; .z,

portion 146 of the exterior wall 112. As is discussed in greater detail in the context of

additional figures, the internal diameter 144 of clamp 106 is also sufficient to receive selected

portions of shielded cable 108 for retention of these selected portions between the internal

diameter surface 147 and the exterior wall 112.

[0026] The shielded cable 108 may be any conventional shielded cable having one

or more leads for the transmission of data signals. In Fig. 1, a section 148 is shown to

O

illustrate, by way of example, various midsectional components of the shielded cable 108.
An outer elastomeric insulation layer 150 has been removed to reveal, for purposes of
illustration only, an internal layer of wire mesh or braid shielding152. Optional layers of
bulk, for example, including additional insulation or shielding 154 concentrically surround
additional plastic insulation 156 and a central conductive data lead 158. The cable 108 is
permitted to pass through conduit 104 in any length prior to attaching the cable 108 to the
conduit 104 at a selected position.

[0027]  Any type of cable may be used in place of cable 108, as shown in Fig. 1. A
cable bundle including a plurality of insulated conductors, such as a twenty-four lead bundle,
may be substituted for the data lead 158. The cable bundle may comprise individual wires
that are themselves shielded or unshielded. The shielding 152 may be wrapped around this
cable bundle and covered, for example, with a shrink wrap to provide insulation layer 150.

[0028]  As shown in Fig. 2, the end plate 102 has been press-fit with conduit 104.

Cable 108 has been inserted through passageway 138 and clamp 106. A flap 200 of the
5



a conduit, the conduit presenting an exterior surface; and 8a an end
pl ate defining an aperture, 15 Decenber 2003 the conduit joined with the
end plate at the aperture to define a continuous passageway having
sufficient clearance for passage of the shielded cable through the end
plate and the cylindrical conduit, the end plate formng a front face
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crimp 300 is formed in clamp 106. An optional covering 302, such as a rubber boot, shrink
wrap, or shielded cable connector, may be installed over conduit 104 to impart additional

stability. The clamp 106 is installed to provide a gap 304 comprising a predetermined
distance between the end plate 102 and the clamp 106.

[0030] Fig. 4 depicts the cable retention device 100 during insertion into a guide
rail bracket 400. A slot 402 has sufficient dimensions to permit passage of the conduit 104,
but not the end plate 102 and not the clamp 106. Thus, the predetermined distance of gap 304
permits the conduit 104 to slide between a pair of opposed guide rails 404 and 406. The
guide rails are provided with a pair of upper holes for receipt of a threaded fastener that is not
shown in Fig. 4.

[0031] Fig. 5 is a front elevational perspective view depicting the cable retention
device 100 installed into the guide rail bracket 400 adjacent a plurality of identical cable
retention devices 500, 502, and 504. The cable retention devices 100 and 500-504 are
stacked atop one another to position the male bosses 122 and 124 of one such cable retention
device into the female slots 126 and 128 (see Fig. 1) of the next such cable retention device in
descending order. The ears 130 and 132 of each end plate 102 protrude rearwardly and are
not visible from the perspective of Fig. 5. The guide rails 404 and 406 are connected by an
integrally formed bottom segment and downwardly protruding L-tab 508. Threaded fasteners

or bolts 510 and 512 extend through the apertures 406 and 408 shown in Fig. 4, as well as a
6



15 Decenber 2003 17. A cable retention device conprising: a conduit means
for permtting passage of a shielded cable; neans joined with the conduit
means for retaining the conduit neans in a fixed 5 position; and neans for
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towards the chassis 600 over the respective arches 118 and 120, which are shown in Fig. 1

and function as fulcrums to this effect. The final assembly provides a very stable platform

that essentially eliminates torsional and translational movement of the respective cables, such

as cable 108 while assuring that the shielding on the respective cables is grounded to the
chassis 600.

[0034] The foregoing discussion is intended to illustrate the concepts of the
invention by way of example with emphasis upon the preferred embodiments and
instrumentalities. Accordingly, the disclosed embodiments and instrumentalities are not
exhaustive of all options or mannerisms for practicing the disclosed principles of the
invention. The inventors hereby state their intention to rely upon the Doctrine of Equivalents

in protecting the full scope and spirit of the invention.
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a cylindrical conduit,

the cylindrical conduit presenting an exterior surface;

an end plate defining an aperture,

the cylindrical conduit extending from a first end remote from the end plate to a
second end joined with the end plate at the aperture to define a
continuous passageway having sufficient clearance for passage of the shielded
cable through the end plate and the cylindrical conduit, and

a clamp having dimensions compatible with the cylindrical conduit for use in
circumscribing a portion of the exterior surface and retaining a piece of
the shielded cable between the clamp and the portion of the exterior
surface when the piece of shielded cable is clamped therebetween.

2. The cable retention device of claim 1, further comprising a shielded cable

including a piece of shielding clamped between the clamp and the exterior surface to

establish a ground between the shielding and the cylindrical conduit.

3. The cable retention device of claim 1, wherein the clamp comprises a metal
ring band.
4. The cable retention device of claim 1, wherein the cylindrical conduit is made

of a conductive material.
5. A cable retention device for use in securing shielded cables, comprising:
a conduit,
the conduit presenting an exterior surface; and

an end plate defining an aperture,
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6. The cable retention device of claim 5, wherein the end plate comprises a
female slot located distal from the male boss, the female slot having compatible dimensions
for mating receipt therein of members of identical size in respect to the male boss when
such members are available for mating receipt within the female slot.

7. The cable retention device of claim 6, the end plate presenting a front face
forming a plane in transverse orientation with respect to the axis of symmetry, the end plate
comprising an alighment ear protruding rearwardly beyond the front face.

8. A cable retention device for use in securing shielded cables, comprising:

a conduit;

the conduit presenting an exterior surface; and

an end plate defining an aperture,

the conduit joined with the end plate at the aperture to define a continuous

passageway having sufficient clearance for passage of the shielded
cable through the end plate and the cylindrical conduit,

the conduit presenting an axis of symmetry,

the end plate presenting a front face forming a plane in transverse orientation with

respect to the axis of symmetry,

the end plate comprising an alignment ear protruding rearwardly beyond the front
face.

9. The cable retention device of claim 1, wherein the end plate comprises a front
face having a fulcrum proximate the cylindrical conduit.

10. A cable retention device for use in securing shielded cables, comprising:

a conduit,

the conduit presenting an exterior surface; and

8a
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the cable retention device further comprising a guide rail bracket having an opening
of sufficient size to permit passage of the conduit while not permitting passage
of the front face.

11.  The cable retention device of claim 10, the guide rail bracket having a first end
and a second end remote from the first end, the first end comprising a mounting tab for use
in retaining the guide rail in complimentary mounting structure when the guide rail bracket
is installed in the complimentary mounting structure.

12.  The cable retention device of claim 11, the second end comprising an opening
with a threaded fastener received therein for use in demountably attaching the guide rail
bracket to the complimentary mounting structure when the guide rail bracket is installed in
the complimentary mounting structure.

13.  The cable retention device of claim 12, wherein the front face comprises a
fulcrum proximate the guide rail bracket for use in flexing the guide rail bracket under force
exerted by the threaded fastener is installed in the complimentary mounting structure.

14.  The cable retention device of claim 13, further comprising the complimentary
mounting structure.

15.  The cable retention device of claim 10, wherein the conduit and the end plate
form a unit, and comprising a plurality of identical such units stacked adjacently in the
guide rail.

16.  The cable retention device of claim 1, wherein the cylindrical conduit and the
end plate are joined by a mechanism selected from the group consisting of press fits,

integral formation of parts, and a bonding composition.
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a conduit means for permitting passage of a shielded cable;
means joined with the conduit means for retaining the conduit means in a fixed
5 position; and
means for coupling the conduit means with a shield portion of the cable without

crimping of the cable apart from the shield portion.

18. A method of affixing an insulated and shielded cable to a cable retention
device, the cable retention device including a conduit and an end plate joined
10 to present a continuous passageway, the method comprising the steps of:

clamping the end plate in a bracket;
removing insulation from the insulated and shielded cable to expose shielding in the

cable;
positioning the shielding around the conduit; and
15 clamping the shielding to the conduit.
19.  The method as set forth in claim 18, further comprising a step of stacking a
plurality of identical cable retention devices in the bracket.
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