; XYe3e[ X<""6. T8= CABLE RETENTI ON SYSTEM BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention [0001] The invention pertains to the field of
fittings and adaptors that can be used to secure insulated el ewllmmlmmwmmmmﬂ
cables for the transm ssion of signals. Mre specifically, the

adaptors are used to retain cables that are shielded fromthe effeectsassf

el ectromagneti c di sturbances. 2. Discussion of the Related Art [0002]
Cables for use in transmtting electronic signals are often prj i
shielding in the formof foil, wire nesh or screen nmateri al tM’MMMM]
one or nore central insulated | eads. One comon exanple of this 77 T=0s)
cable is the coaxial cable thg Eilﬁ%f’lﬁﬁ‘ioﬁos gy television or data

transm ssions. The shielding 1tse I's usually covered with an external

| ayer of insulation. TheBalWK&IRODWOND ObtTEE BNYVENTINt ed 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
transm tt.ed Quéldef @b nvknwm t he central |ead. For these reasons, shiel ded

cables are i easingly utilized in_d el y. packe rrays of electrical
equi pnent . [3@@@? A?g%t'}/‘?"ﬁ'l“ﬁn B?”aérﬁﬁ?lgt?tei{]’ifdsoq gﬁ@%‘gaq%BtOE%%ﬂl”én ‘h‘bsectl

i nt er conpgedurd MeSReCAbdtESI cabydiferahd ttansRiskioh 6AegalN M6t 8pdrifically, ¢e connect
the shielding to a ground at the term nus of the cable, are used for

shi el dedfitnsn e adagiRreste peadde getain pables ths preshighded framdhe efificts ofr practical to
connect {B8roaRRhicURnAbeRd at its termnus. For exanple, U.S. Patent No.
5,975,953 to Peterson describes the difficulties and special considerations
t hat ar e2i nvdPiyawsiginefitheReizted Altng el ectromagnetic interference (EM)

shi el ded cabl ir 1 NPt : afdy : g to shunt
t he ground pa!t6 ﬁn?hrggtgﬁyﬁo %e?f@@%ﬁhéé’?é@%&%%@%her ,fglnﬁwti’hdga\gdéﬂge of

bul kheadshielding it the form af todnwire mestgorsersen matedalitkat survguntls erecumiopgycenitel cabl es
agai nst i Iy . Y tion by
torsi ona’tﬁ%&% rﬁgcﬁg‘lai at iggna g%r’f)at%?p?)eno% lstt)ﬁ%%gg%feel? ﬁ%%?%%lasc?/@tg Ehr?gﬁgléé’eaqgnabl eto
secur e t tweryaelbtigomgadarasttansiisgonse dharsitielding wkelf is upratly covengyl waitlganoaxtesnal or t he
EM shie] ding. Separate structure suc S a,lLupber. gronme h IS

separ at e a?"?‘r(?gi"tgﬁégod’ul R&lgdng r?ﬁoé%ﬁ%tpe : () ec?%ﬁrﬁ’il F}’@g's ?’ S‘Pg Fﬁ’ésé‘?é&?)‘{ﬁ“g*h% es.

[ 0005] %Fblafarm@gﬁhmmte&cmm%aewbtexﬁtuildagl ‘Baesshietding dl§celimitefethabindns t hat
increasingly limt the anmount of EM that el ecfroni c equi t

gener at e9f SEEPPRBITHUS Thfft}“b.é{“}eitk‘:"(tésr“@m“tﬁeii ﬁi‘tf”é“dif éorﬁét&geg ?.“%E ?H‘p‘gé%d by the
pract i cajehdoh§ Shielde®@BBled hieNScréRARNRlizANE db:RE RV AleR dfRREIrMSt ens  at
increasingly faster rates of data transm ssion. SUMVARY OF THE | NVENTI ON

[ 0006] TeAPEREHE e retention device that is shown and described herein
overcones t hqo@fipr eRRALL)BEChNRERSS 8iFRis@N s@dMARASftedched thesR¥at¥sOVi di ng a
shi el ded cable retention” device that provides an EM (g;ound connection at a
| ocat i onTxni¢adly, hubdiead eanastass, svhichropnupgithe JHeldiag  aeiourdsthaamiisiote i s

par t1 cul @6 Libie hicasld MPsilad Altel!! eIt BUGE 465 UWsiBlbicr BRlcfila Wher e L he
cabl e passes through a chassis that may house, for exanple, "a conputer or
ot her el @nhedt telcalde)to growdtat imieimigus) For exanygid, &1.81 PdteotlNO.655975[96867] A cabl e
retenti devi ce accor di to the prefer.rned. enhodi nent escribed herein
conpri sggeteésoé’ocrg?anﬁll £ tﬁ%\g/]ifpﬁ"gﬂtéeﬁ aré‘i(] pggfgcronﬁgﬁrqlogﬁera abf §/nV8§'r?giwéur} ed to receive

t he shi etoecttiagblearoanagnaic ittedergcat(EMbeshieldgd agblesphiretly ©.an Tipat/owmdui t
presents exterjor surface. An end, plat efines an aperture, and the
condui t Q@}j" él‘?@ﬁhwl?%totsﬁﬁ‘@?gﬁtfmﬁln P@thgtlm‘fq‘i‘égeaégf? fe so that the conduit's
Easzagﬁwaydi q060ant | Purthids i the g?h@hfblﬁlﬁhdagdormeﬁgﬁfa dbnﬁhﬁﬂ@prosliﬁfbx&fs a matT ﬁl
and, has_di nensions conpatible with the condyit's exterior surface. e
clanp ci W%%Fgwms&ﬁgcaafeaaw%ﬁnwtmﬁ@aﬁ%F%n’ Ior expuplp P dignace and r et ains
a pi ece QfrddhontARbBiofdlof tritisREoRf Ve of thE cdblMiod Bftdnti@rd@able@ of the
exterior surface, thus grounding the shielding to the conduit when the
condui t Jesurgrihgecable againsbwrppntadveotion dile arovidingagrpund fagths Eydishigding o gr ound.
(0008]  Téea GRNAMLhreTRYCHR adMbel %JBHI!I&E mhgﬁq%ramtesm tRBufkhedd doRfiRforOr square
t ube, or y be non-encapsul atihg, such as a channel. The conduit
pr ef er abirg rdquiredofot theseapluippsgsr esent s an axis of symmetry, and the end plate
may conprise at | east one mal e boss protruding transversely with respect to
the axis of symmetry. In this case, the end plate preferably also conprises
a female slot |ocated distal fromthelrmal e boss. The fenal e slot has
conpati bl e di nmensions for receipt therein of nenbers of identical size in
respect to the nale boss when such nenbers are available for receipt within
the female slot. This arrangenent of bosses and slots permts identical
units fornmed of conduits and end plates to be stacked atop one anot her
where the slots and bosses | ocate or index the respective units in fixed

) o, . oy .



[0014] Fig. 3 is aright, front elevational view of the cable retention
devi ce conponents of Fig. 1 in final assenbly; [0015] Fig. 4 is a right,
front elevational view of the cable retention device of Fig. 3 during
installation into a guide rail nounting bracket; [0016] Fig. 5is a
right, front elevational view of the guide rail mounting bracket supplied
with a plurality of identical cable retention devices of the type shown in
Fig. 3; [0017 i10. Q?p%, : i Jo e v O qulPJ' cont ai ni ng
two of the ca l(lééé]r eth%'?iﬂo g?/cﬁ%gg@%glglﬁlﬁagtﬁ%gﬁgt al | aéfrir}on éﬁ?éét‘ﬁgt chassi s that
i s used insrepgingly limitdhe amayat ofEMI thateatectronin dquipoém magiggnerate.dapditienally.he

LS sed ve . . ) i _ o
otent i ofGaCEALLRgs bk BHY hipdseld aicTnkBlAl Bt Jeddhf oBhod Bk PP
DESCRI PT lefioi@Fuiieli cRREB ERREDINENVBOR ENES 2fcd 01 &dta Fangmiskiodepi cts a ri ght

front assenbly view of a c i i 00 including an end pl ate
102 that is press-fit wthgg@%lﬁmtgﬁﬁgﬁhﬁﬁﬁlo4 A clanp 106 is used

to retain a sfjobed)dedhe edblerefeffforndevich ehacBshovirt anti@ésdribedih¢reinpe¢rceiast does not
e pr of EFAGGIHAR O JOTRSE HRbPy Y OBga e Pl BRGHSR o
conduct i y@lige tRi pavidRslaERE btound E&HAZEHon ihEloediidn RiRE ad B calslk tep@mugn aperture
110 of sufficient dinensions to circunscribe an exterior surface 112 of the

condui t Thacabinfeigntiagdericasartisniedy aifedve Heprevjding sesld polectiomd adioitpl ate 102
essent i alyhyre R ABle PastEAHIOAEH a SRAEJI OHRGhDhoulle for ¥kamslEa bRPuRPE dig! udes a
front face 114 extending transversely wWth respect to an axis of symetry
116 in t plectdesh ganipmend making pag of shieldsd eabdes. 118 and 120 rise fromfront face
114 and functy as af I ] 1 exi.on: of ' l Al HoditRHRL acket
that is to berogwgcués%g&irﬁg? &gqgigk;éagf?ﬁbn t%giggﬁfgﬁeéﬁ%b!ogur eg.defb%gzﬁl] In

pr ef er r eberbintcomptises a adnduirbadngremexderion walh pperafly eqnifiguitsd saseeeiv@the and 124

Peopeot - HAMSHAE ks o] AN K0k daBlfcd e B BRI B BGefle il ) Ve

di rensi oAs ehdiplatealefinasnt epdrtues, wnd the eorait is joined withihe esdl plate at 416 aperthrd 28 of an

i denti cal j.acent, .end plate (not.sho . JThis nbi nati on of nul e bosses
ot e RS @auPE baskieRhgy SASRAE Mouet Pe Bod PHR' el sibalE 11 one

r el at i ongkiapbadHay dihenbignsddonipatible with tisrdndifit’d exegtior sdfacenthedlases 102 and
conduits 104 en the un%tﬁms are stacked vertigal l.y one u(gon t he ot her.
[0022] THECUBNEMYSE APRFTion ot the cofiduit s eXignor sytfecepe respins 4 plecsrdthiefbievi th a pair

of al i gngeading Bétvednife AR p ARLthE Pattiof ¥E @B SxtbasWdicd| ud gromdidpand ront face
114 and laterally from end R{I ate 102 in parallel wth the axis of symetry

116. Thesteldiag & thaepndpiy whepths cendyit dymeds of agpndueting materéad extsiskigg ? ces” t hat
stabi | i zg,hg 63RARdr etention device 100 when the ears are mated with
conplimentary nounting structure, such as holes in a chassis (not shown). 4
[0023] The erl@0Q§i]l at &h¢ gmdpismaybe piyrinbuler negnbeh sugheasarcalinder o1 sgpare tuber uct ur e
shown i n_Fi . G0, ' n [ . es, such as
a bl ock, mls:llne%ibsp ngéggaggmr{%ng’ %@:“igdg‘ﬁ%ér gﬁ@;@gd‘gﬁ%%g%gm Q{Egbtﬁﬁ%ﬂ?l mts of

ar ches 1p@seatsdn 228 of §y00retiy, Atcthestdarite may porhprise atlledst ofie walndoist 104 i s

ci rcunscpj 4wt ] jnieri SML T 36 of the
end pl at éﬂo%ﬁ%ng ésfan%‘rl%gseg‘?%ﬁ? ,Le:‘é?er? Srtg %%%gy%%i ﬂﬁé&&sggsefﬁégﬁlﬁﬁé assenbl y of
end pl at prefe@dlyeaish coopdsasta farfidle elot lnbdtedsdisial foommthie mald yosof Tie foasls algeway 138
formed by the exterior.wall 112 throu end plate .102. and apertyre 110.

Thi o pas B GETRg o GBS forsiei <Gt OGS P OHR e sir 1 et seoond
end 142. mAs basstvitieA dlidh\Bembizrd iré GvailBs1E o irécBipt withia iy femstefsiot., THie conduit 104
may al so be solde{ed, adhesi vel y bonded, or intﬁgrally formed with end

pl at e 10%TANEETHYY PL Basses AR Hps PeFglits Adqutisal PRty fpranedok penduliyiandh and glstes éhal

enbodi MeRd gackbSatbp SfctnaMbywiferd the BloRhAbodIeNEcad ordndeX R fefjRtiv¥aMItPR Cri nped
by conventional tools to reduce an internal dianeter |44. The internal

di amet er fiedpopitional relgtiongun with respackigrage prasier.a Thiotonfeipand the end plemay on 146 of
the ext epd Blned¥B hnylrkechadiin, tor SafipleS H8Mdinp p&wﬂgﬁﬁtegﬁr Rbhaddd of ParsCnt ext of
addi tional” figures, the internal diameter 144 of clanp 106 is also

suf fi ci embondingreomppsitonsurlesstanddprsiveionpaldesf shi el ded cabl e 108 for retention
of these selected portions between the internal dianeter surface |47 and
the exterior wall 112. [0026] The shiel ded cable 108 may be any
conventional shielded cable having one or nore |eads for the transm ssion
of data signals. In Fig. 1, a section 148 is shown to illustrate, by way of
exanpl e, various m dsectional conponents of the shielded cable 108. An
outer elastoneric insulation |ayer 150 has been renoved to reveal, for
purposes of illustration only, an internal |ayer of wire nmesh or braid

shi el di ng152. Optional |ayers of bulk, for exanple, including additional

. .=



[0031] Fig. 5is 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 mal e bosses 122 and 124 of one such cable retention device into the
femal e slots 126 and 128 (see Fig. 1 ) of the next such cable retention
device in desggy]i NGsRUARY prefHRASAH PlattSPrediifla fedkv2d £EARRMARS pRle 102
protrude rearwardly and arg not visible fromthe perspective of Fig. 5. The
gui de r alrarsversorintitid@ith raspecd torthe wasioflsymmetry af thgcenduy. The ensicblaiot t om

segnent ' i - T r bolts
510 and CE BRI e Babrb eyt e AEE JAEA R BIERR AT 07 L
wel | as @ndéx each ofthpemt plateL4lindeatnitsonithaetpsctitha cliasps emuler afougtngle rai |l s 404
and 406. The top plate 514 is bent to forma clip 516, which facilitates
el ectri c¥f%B8ft act between the top plate 514 and a chassis (not shown) to

enhance EM c{0o1®i niesther pléterréd b bptivasiGntbotimeatspthe 48Pplats chapdises or wardly to

provi de an tment 518 includi ng sufficjent rearward space to accommobdat e
Phe  oapSRLGERE o hriss 'K 6905l Reintng pekeL FB A B RES o E P

500- 504. périkIaisafd &f the OB whilendd gérdfttih@pdssdpe D€ HQ shatider.alheighide saibei ng
installed gn _a grounded conductive chassis 600. The chassis 600 nay be any

type of Bieksablyhasgdirstigpdance sependeend disfal omitherfipkend , Fhe ﬁ‘isb?"élr"%‘P?“éént ains a

hi gh spegduiiflo@AOIPRLRiif AldiARS tHeufle FIth 8o mBINAdRFy mdantBEAMIctuR Jaitke 6, the
guide rail bracket contains the cable retention device 100, as well as the

cabl e r eth#stis whendbs guide BQds ingtalinduim the sgmplirmentarp oRunting sruetutse Toaseched cabl e

retentio o ' 4 L-tab 508
engages gndg%}r%) ?ers?gﬁg g%’n?/n e%%%é%?ﬁ%?&gﬁgg%%%%g fg#%% ru(la?eg%os a%ﬁl;y mount i ng
t he L-t abttaching He goidasal to tIBO@mplimgntaryvinqunting srugfure whenl the ghideraddéd apert ures,

such as 604, ..] I El i i 1 all: qt 400

't or -t nRE e Sk S indilng SR B chiBRE b8 1 Bl BERERL 5OF,
and 512, rafisinderlforcasxetted bypthatleedded fdseue wiee thei gugleahil Bdnstabled onthe ess t he
respective end plates 102 of the cable retention devices 100 and 500. The

t hr eaded® P AP med g AU TS engage conplinmentary threaded opening in the
chassis. Torqoetyn Theafolehratadd btasheoichddi@ candhitahd af aniSsiste taeargui de
rails 404 . and 406 to flex towards th.chassis 600 _over t%&rr§fpective

ar ches 1PHed {RYPIESERt a CRRHRYPUS PRssgeyan aqiptesy? methgdhof refaming wipieldedreabler uns to

this ef f egd methbtEcdnipriads tﬂ&ﬁaﬁwfma%ﬂgitm%d@lav&u bedcR& of gil@tahior m t hat
n

essentially elimnpates torsional and translational novenent of the

respect i FEio¥ g msylatian o dae ipgated andshigdpd eableds gxnosgshividing imige e#blee| di ng on

t he respgeliohfis GRIMhRRIhSarBERURIER 040 abd SlaRPiAg BeShidRfhg b #R3ShdautNernkor €goi ng
di scussion is Intended to illustrate the concepts of the invention by way
of exanpsestion eficalefinbrssidesupidnn thesabie isf by, aet csimped Phinghsd dnejmanner that

ot 1 e S S BB e of al | options or mannerisms for
practicing the disclosed principles of the invention. The inventors hereby
brot ecting the full scopelBRREATONCISPRBREARRGY i on 7 “CLAIME vhat i
clainmed is: A0eRbl eFigetl sratright) fbatélevatibmal assarbly miesatugtiating ednioas ded cabl es,
conprising: a conduit. definjn . passageway havi ng sufficient clearance for
passage %‘?”ptoﬂgﬁ% iaéﬁr%f%e&:fﬁmeégfﬂg’ggm?egugh, the conduit presenting an
exterior surfle@B) arig. A3 aafplt, Hoat wewl of pantidlly assemdREAlcbiapénenisti@ncPigdui t | oi ned
wth the.eng,gl e %%fthe,aﬁgrlure SO &hat t he passageway i s continuous

t hr ough infludig Baq’ﬁaq% 1ot It o8 Rearcete t_f(ﬁ“%“.n_ The cable retention device of
claim1, furtiher) copRpri Riatkhd fohAdlivatichal itw Sk IR 1RHHIO RSertiBBAicdL! € with the
co?dglyngggogge |?@§H%%§gi§£é$%gg a Efrtbo? of t?ﬁ ex}erlor Zu[Lace a?q
retaini _Iéﬁé - cabl e between e clanp and the portion
The. ol amp. ooy oo 8 o] Bont et ol ot g L S T e of
cl ai m | ,3 dmingdnstallatien igtorrapiide rpid monefingdracketconduct i ve material . The cabl e
retention device of claiml, the condyit presenting an axis of




symmetry, the end plate conprising at | east one mal e boss protruding
transversely with 20 respect to the axis of symmetry. 6. The cable
retention device of claimb5, wherein the end plate conprises a femal e sl ot

| ocated distal fromthe male boss, the femal e slot having conpatible

di nrensions for mating receipt therein of nenbers of identical size in
respect to the nale boss when such nenbers are available for mating receipt
within the fe@i : Slﬁ%s 'széright f-ll_cnl?el%%ilogalrv?et\xﬁ&ttﬁeo@i(ﬁjeer\é{l ?n%ugtﬁn %Qdk@@ 6, t he_
end plate preSenting fTont ¥ ace ormng a plane in FANSVEr S& Of i entati on
wi t h r espamplied with hplusatitsofdfentigahwetile yetentibme devimts pf the eype sl iniFingy 3an al i gnment

ear protrudin arvardly .beyond.the. front face. The cabl e tention device
of cParm i ¢ ROVAC 80 B lpdB R ) magtbe bRSEy shufpf Ry Fal B BRI ar e
present i ngemioh devites ardey ihasliutiog owto plchassis that is msedxv Aowse ektiriesltegtipmantyvi t h 30
respect to,the axis of symetry, the end plate conprising an alignnent ear
pr ot r udi ﬁﬁdrearwardl y beyond the front face. 9. The cable retention

devi ce of clajoors], Werdepict iR itdMeling @E guiGORMMGAAn@bradienéontatifg RAVI Ng a
fulcrum 10. The cable retentiaon device of claim1, the end plate formng a
front falbtherstierricationdayises Hisr Spalinstallation oo thgshassip-et ent i on devi ce further
conprising a guide rail bracket having an opening of sufficient size to

permt passage of the conduit while not permttin assage of the front
EMROB N

face. 11. The JA¥BIAILEPRESGRIRTHAY OF Ity PREEEFRRED E¥T$ai | bracket
having a firs d - t [ LS e first
end conpri si nfé’“?]mﬁ%il ?551 taggﬁggtﬁfﬁéégﬁﬁlggfewgicniﬁﬁéétélﬁ%nggﬁ%eefdraai | in
conpl i mefnchwdingmoend platg 192 thatis prass-fiheith @ bidingaéad eondaitl10fr Achkeotp 106 1§ nst al | ed
in the cqupl BRR E‘E}ﬁelﬁféﬁjﬁf)l’eﬁﬁs B m&%{‘)ﬁ{{uﬁ'w}%a&%efﬁ\mc?oe%%t%g;nhg gevi ce of
claim 11, the second end conprising an openi ng w a threaded Tastener

r ecei vedkinkelresshivlded cahlis EO8. 1Thd endpiate 02 ynddondiihl (dard prefegablydimadeaifla br acket to
the conpli tary mounti.ng,structure when the .quide,rail bracket is

ot o 1 oGPTONE e Shos it SE0 R L Bttty he Cabi o
retention devjoozojof The endpldte 10Nefines an dperurt 1 OMbE Subficent ditentismsoa ful crum
D O T il o bt PR ECH o bR ol 100, TheX b oY Mg | b acket

cylinder 104, the end plate 102 essentially forms a shoulder surrounding the cylinder 104 and

includes a front face 114 extending transversely with respect to an axis of symmetry 116 in
the conduit 104. A pair of arches 118 and 120 rise from front face 114 and function as
fulcrums in flexion of a guide rail mounting bracket that is to be discussed in the context of
additional figures.

[0021] In preferred but optional embodiments, a pair of male bosses 122 and 124
protrude downwardly from the end plate 102 in a transverse direction with respect to the axis
of symmetry 116. These male bosses 122 and 124 have dimensions that are mateable with a
pair of female slots 126 and 128 of an identical adjacent end plate (not shown). This
combination of male bosses and female slots is used, for example, 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
alignment ears 130 and 132 that extend rearwardly from the front face 114 and laterally from
end plate 102 1n 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



exerted by the threaded fastener is installed in the conplinmentary nounting
structure. 14. The cable retention device of claim13, further conprising
the conplinentary 20 nounting structure. 15. The cable retention device of
claim 10, wherein the conduit and the end plate forma unit, and conprising
a plurality of identical such units stacked adjacently in the guide rail.
16. The cable retention device of claim1, wherein the conduit and the end

| ate 25 are jdahsyed k I nshing of
P A 3x a|ﬁ‘¥8r ngltsgehamm ﬁﬁh@&&,glge ageg 1§ Pindd s@RurE HbHnh

press fits, integ ) lon of parts, ondi ng conposition. 9 17.
A cabl e rFég. drandarrydempuse any mpmberiof gdditiongbehdpsst suak aswsblpek; sqreisplieretdrng passage

of a shi %djﬁaqrm%%glaﬁ:élatg?%gg oLtC{%».‘Eh%%PMstoga}cH@s 19999&‘550. means for retaining the
conduit neans °n a TIxed position; and means for coupling the conduit neans
with a shiel d[0de4)t i Gihe ektetibresurfadel 162 of tdnduit 1@t is njpeungscobedibya gredye é34@part from

t he shield,partion. 18. me of affixj an insul ated and shi el ded
cable to “éithc"QB‘fhetg? BEeaigt f‘@f‘l’c?jg%o%él?e etnﬁé’Ia{:eaMigs Prgfsétﬂtt fod etg'é?ﬂace i ncluding a
conﬁugt aﬁﬁo@im_emdﬂﬁlsaﬁheas'sahm?@flazm pléte FDOBﬁﬁl%h nﬁxicmmteistawm& qgﬁﬁxﬁmgeway) t he
met hod conprisin steps_ of clanping.the end plate_.in a bracket;

renovi ng aipﬁisﬁ%{‘fag&%ug %ﬁ‘f&l@e FHEH" aé‘danHO ieé’F‘Bl?EF lgjgtBPQaﬂewggse

shi el di nehigpalsagevagprieed@oht BRI & 14D 6 sdaligl €048 a36@udend 1. oendui t; and
15 clanmping the shielding to the conduit. 19. net hod as set forth in

I ] _ 9. The
cl ai m 18 2ltemgtive deiniag msehagismg ty2 Brewspfitothe gonduitil Adymay plse basaldefedot i dent i cal

cabl e rebgpkiven bgﬁdéhcﬁ%tké}alyﬁngécﬁ@iﬂ%nd pHte 102.
A&y, AS[ YY. ALY, ALITY. A'I'y. AGFI . ALH3. A" nly. A E. A3ESOV0 !

bPU\ ELMT~xs mh9028)] c dlbe glampdPé.cacberding M@éﬁé@?‘é@})éwabmm@%ﬂ% a]cal]calcalc
_?_]I g%gl%@{%?%lg gb@%??ﬂ#?%ﬁg%gﬁag%% &‘Eﬁﬂeﬁ%@ conventional tools to reduce an
=??BDyt ojimernal|dizarjetes || é4 ] Tthe inminebdiamtp it datyfiaagnt & Qia‘uqneg]b@ ajpodidhceakcal] cal ca
tJ]Z E ﬂ_ E 317 WW@@%@ § zinlcgl_'%]ad(%%fs%%f@% ?ét%lcll: g’i ﬂ&%%g%g a 5 a] ca] ca] ca]
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or more leads for the transmission of data signals. In Fig. 1, a section 148 is shown to

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
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elastomeric insulative layer 150 has been opened to expose the shielding 152. The shielding
152 has been cut or partially cut to produce strands 202 located radially outboard with respect
to exterior wall 112. The metal clamp 106 is being advanced in the direction of arrow 204
towards portion 146 where clamp 106 will be crimped, thus establishing a ground pathway
between the shielding 152 and the grounded conduit 104 through strands 202, The flap 200
may be completely excised, or it may be folded over the strands 202 to cover as much surface
area as is possible. As shown in Fig. 2, the shielding has been cut in a rearward position
proximate conduit 104 and raised so that free rearward sliding motion of the cable 108
relative to the conduit 104 pushes the shielding 152 over the exterior wall 112 of conduit 104.
Alternatively, the shielding may be cut at a forward position and folded rearwardly over the
exterior wall 112. Still other methods of installation may include, for example, cutting half of
the shielding 151 at a forward position or rearward position, so as not to disrupt electrical
continuity of the shielding in rearward portions of cable 108.

[0029] Fig 3 depicts the completed assembly of cable retention device 100. A
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
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top plate 514 that connects the top ends of guide rails 404 and 406. The top plate 514 is bent

to form a clip 516, which facilitates electrical contact between the top plate 514 and a chassis

(not shown) to enhance EMI containment. The inner margin of slot 402 is bent forwardly to

provide an abutment 518 including sufficient rearward space to accommodate the respective

end plates 102 of the cable retention devices 100 and 500-504.

[0032] Fig 6 shows the guide rail bracket 400 as it is being installed on a grounded
conductive chassis 600. The chassis 600 may be any type of chassis that houses electrical
equipment, and preferably contains a high speed telecommunications or computer system.
As shown in Fig. 6, the guide rail bracket contains the cable retention device 100, as well as
the cable retention device 500. A mounting blank 602 resides below the cable retention
device 500 to occupy excess space in the slot 402. The L-tab 508 engages a complimentary
receptacle for selectively and releasably mounting the L-tab to the chassis 600, e.g., with use
of female threaded apertures, such as aperture 604.

[0033] Fig. 7 depicts the guide rail bracket 400 after the final step of installation in
which the threaded fasteners 510 and 512, as well as top plate 514 have been installed to
compress the respective end plates 102 of the cable retention devices 100 and 500. The
threaded fasteners 510 and 512 engage complimentary threaded opening in the chassis.
Torque on the threaded fasteners 510 and 512 causes the guide rails 404 and 406 to flex
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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CLAIMS
What is claimed is:
1. A cable retention device for use in securing shielded cables, comprising:
a conduit defining a passageway having sufficient clearance for passage of the
5 shielded cable therethrough,

the conduit presenting an exterior surface; and

an end plate defining an aperture,

the conduit joined with the end plate at the aperture so that the passageway is

continuous through the end plate and the conduit.

10 2. The cable retention device of claim 1, further comprising a clamp having
dimensions compatible with the 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.

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

conductive material.

5. The cable retention device of claim 1, the conduit presenting an axis of
symmetry, the end plate comprising at least one male boss protruding transversely with

20  respect to the axis of symmetry.

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.

25 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 alignment ear protruding rearwardly beyond the front face.

8. The cable retention device of claim 1, the conduit presenting an axis of
symmetry, the end plate presenting a front face forming a plane in transverse orientation with
30 respect to the axis of symmetry, the end plate comprising an alignment ear protruding

rearwardly beyond the front face.
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10. The cable retention device of claim 1, the end plate forming a front face
circumscribing the aperture,
5 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
10  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

15  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

20  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 conduit and the end plate
25  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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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.

10



