:\] e3ehpe<"6Tp?D~~/ ~, CABLE PROTECTI VE SH ELD ASSEMBLY BACKGROUND OF THE
INVENTION  [0001] This invention relates generally to an apparatus,for
covering a surface of a conputer, and, nore particularly, to an agp/a(.fat us
for managi ng and protecting conputer cables extending within a conputer
chassis while mtigating el ectromagnetic waves both internal of the system
and conducted as a noi se signal superinposed upon an intended sjignal. 1.
Description of the Related Art [0002] Typical conputer systemewwmm‘mI
series of cables that are designed to carry commands and data Ilﬂm
separ at e conponents, including peripheral devices. These cabl es faeishisdat e
the interfacing of a c I j i drelated circuitry,
such as a not herboard, &m%@éﬁWAéﬁgbLgm rol | ed. Hmwwumw,""”’mm
Additionally, cables are used to connect a single conputer or
termnal wth other conputers uc serv . 03] Managi ng t h&soo02+
position of a nunber of @M@R(S EgﬁlmIb out by cable clips,
nylon cabl e {go9%]| Phis m&ﬁiohhaatepgéiewu?@o hd§bparaRis $6r &derﬁ%%aﬁ& GFaconput er
frame Cable clips often allow several cablés to be bundl ed together to

faci| i t &p@pwes ard, morgRasticularlyoty apfapparatug fos masagingeng piotecsing FOBPUEE ane. These

devi ces) ino SHL ol . | : ing cabl es
makes i t”@ig“f\'\?‘?'%ﬁ‘i“ﬁ to nleo%Jé'%pceﬁEgerm 58?@%%@%@%??%@@@ ‘?Ayraggéedr}vi ci ng.
Second, inteinalgpf tweisystemlangd sondoetbd as 4 nase, signal suppEmpdsed npa andsteadedysignalm an
unfini shed appearance as a group of junbled cables extends internally al ong

the frane. A@ggcr,.jtpgmti%llagﬁg%pevi ces may not fully protect the cables
from damage due to exposure, and often fail to correctly position the

cabl es at i dE¥02) Byrueal eemaputer sysiems hays atseriesiof cablesgbat ere designedtp camiponent s.
[0004] ng%&ssanhﬂWE bgt%gh gl‘itetc n@%ﬁ&l&gﬁlgm:igﬁﬁhtgeﬁl d%@&Y%eset he use of
condui ts I ncreases the space needed around th& conputer systemto
accomuodables fatititatecthd méerfacidg lof atengral precassisg tnit(GML) and redted oriteyssuch a

defi ned : i bili f th | . di fficul
o e A e thon R 5Bt Bl R p BB BB W BARA [ 151
servi ci rgnnebfGgle Emigutet bl sorputerteriina) withotike tomputapRutiraisesesn, a further

concern arises with controlling el ectromggneti.c waves within the chassis.
The Federal [9R Mepagineshe bosigsinat e aimhercy crkles iy typisglly saraied outby saRlEint of

el ect r ORRENRYIbi caMi/fes & AP SositRAIth éabfks hijatBnttold Qthphter frbMB! €1k hat

conmuni cate Wwith or supp?y power to external devices conprom se the

el ect r oslipfdienallew seygral patilgstty be byndjeddegather tmiapilitateettar ergyization efitie ng

t hr ough aﬁMé n j t i | C waves
from soﬁéﬁc]gss W ﬁaﬁlp t('-i ﬁgﬁg‘ﬁg's?flégg g%cegggﬂgég %ﬂh%glgeh ?rgmgbﬁlgtdé%%n I'c energy
out si de Filsebuiidling cables @mkekit difficidtib dedatsrand gccess aspecific edbiefos servicimgect or .

Filtere onnect or ntaiLp an el.ectroni iLrcui .shunts th

i gt r easetly aiteReple A, Riele 83, 5 B8 R afve® pfeil al (R RS HrbrbB e e

i nt ended gec}@cdfﬁmréﬁled abpnaitex;dsdntpmsmgalnﬁgwﬁeﬁ?me.hmem‘ 'enailyntlhesetdwiszgs howfever :
are expensive_and requir r an reach of the encl osure_ even for

appl i caf®ypet ?‘ﬂé?r%‘?ﬁ’t ﬂ’ﬁtcaeé]%‘g‘?’?g“éa g‘b?"@P‘."wf’@ngﬁe’hﬁgt‘%‘é‘Feﬁ%m sol ution
i Nvol vegofifissthd Sablddat faRkll 16GtibaY invaktich t6 el dofhphepdysiensddaiRbedter rit e bead.
The ferrite bead introduces an inductance for high-frequency alternating

currents wit 984l Gendaity hayg beenausgd o arwasesibe seilese howeygt, thegise p Wh es.

Ferrite; [ = 04, ﬁ‘%ﬁ ' A of the
ferri telﬁ%&miﬁéﬁ%ﬁ%&gp tﬁe gageﬁg%t rg’_uagg_ t Be&bgﬂggg?g&?r%gzl Ifficult
during &hepesitbying pHibe zablesitas predufinedipathn degesdibilgy afithe ppliesaalsodetomes
efficiently.. n i .y, i e POos] 14 .er, cabl es

adj acen'?']i ({ré(()dlgﬁ]%g%%ﬁ%/glt@ c§€i¥te%&?p§%e% Fﬂed tgne ?‘i"é@??ﬁ%g leq%gtg?ﬁ% t‘gﬁneti c waves
bot h i nsemwieitlg. of t he system and conducted as a noi se signal superinposed

upon the int si.gnal .. Such an assenl y. sho control fhess

el ectronagneﬁbﬂgﬁ&ﬂ‘gﬂqr 1B FARPYLer sBT""f‘PPé”E%’z?E%iaLSH‘&’bﬂ GPETEATSET waves from
subsequepittattidgaectroBagttic HadgSiithinhe chaskis NEhe Bkt Cointhunitticve the product
performance. Such an apparatus should be easy to secure to the desired

conponent of a conputer system by generally restricting the position of the
cabl es such that the connector is adjacent the conponent, and easy to
remove to allow access to the cables.; As another feature, the apparatus
shoul d be configured for different sizes of cables and should all ow sone
freedom of novenent for adjusting the position of the cables relative to
conponents of the conputer system Further, the apparatus should ensure
that cables are | ocated out of the way of) and protected from other

obj ects that could danage or becone entangled with the cables. SUMVARY OF
THE | NVENTI ON




[0008] It is therefore an object of the present invention to provide a

cabl e protective shield assenbly for attachnent to a conputer systemto
" manage the position of conputer cables. It is another object of the present
invention to provide such an assenbly with spacers configured to provide a
st andof fe . f s and to
or ovi de GotEisal Sritly BAGED e atoul) i Bloibribeh i) GRvem SRR YR IAEC 70
It is a @prodictirCdbdas thﬂbpanlnumbate NeﬂlprthpqummmaltdQWWHQmMmt ener s to

the covapd AR ndt 2RRTR G EUT bt Sn o B b AR EARSigh B VY o o

i nvent i agclosurpinerds cdhdietifig theblettrafiggnetit waies &tonmoturo@@tv&ﬁmaheeﬂmmg netic
waves and fi]ters naoise fromthe series of cables. i s yet another object

of the pird nnsﬂveﬂﬁ'tﬂmasa%eestgaeu@t@e ﬂleaq#aaes&mkyowaqlut@ igfoisen

appear armere%rvanwcﬁt eFﬂt@reH een&etatsec%ntaLM dQRbAie tciragt ﬂBQttsﬁ i‘ﬁt.l: #lelhyghdamagi ng

obj ects. [0009] A cable protective shield assenbly o present invention
meet s t Hiaguensyjeleetremagnetitawaiss tythe W@mlqwnépembn&mend@ destronicer system
and provj [ TReSS assi s.

The ssen%{aﬂqo rr%?“f“@ gééaa baéie (%PR% §ect ?%e\re%gé?g%g (glf“se{ljg&t tially

al i gned hmtch of the Eb&@mqﬁsate@vmmﬂ)rpmﬂlchﬁmehht panatlrb@hretamonimtdnase plate at a

st and- of f d| st eners. f r cou \/ at.e t he base
pl at e. [0010)6%£%8§Fﬂ@[ g’PS E‘g?‘hg’v gsepaﬁ$ @gcgbqisotﬁlfo éﬁj?gﬂ F‘hg’ttachrrent
tg a Cormhﬁedrf?rﬂteﬂieﬁdn leifrfexghebéaﬂiiﬂlfbdmtan idubtandeefor mf;haﬁtequmb% ?lwiﬁtihQ][ med on
t he upper surface of. the ba resenti.ng ener.a at surface
par al | el CUfTgntp pahout ge‘ﬁtnﬁlﬂ? @ﬁ\’?‘i\‘g@ ‘g’ﬁ'@%"g g@ga]?"énﬁe&{%‘t"é‘aa‘&t vari ous
posi ti oNgshyd sﬁaawcbﬂshatn% SIHARO physithl éai%fmve&u@bah%&&s RufBSftRCcdBlest ance

above the base pl ate and _are adapted for receiving a fastener. Another
f unct i orthiongh the chassis moze difficuly dpeing assempblyhe nopvenent of computer cables in a

t wo- di nensi o rane aga?tu?fl of the base
pl at e. [0011;wthzg covgﬁﬂﬁfgﬁgkéigggﬁgﬁ angpcon%@&ﬁ%tﬁgg%vg | ay the base
pl ate tanmasms&xetplwtlomntmrmutecathlwdmc@tmcomnbrtsmstm(ﬁamemebet ween t he
base and r ve est.ricts, t.he nmovenent of the
cabl es pe{ragé'/tgl |ecgeu eﬁ&\;\gév trbgﬁ‘t ﬁ%ren&!)%frs{{ég%}'lmm dﬁoﬁ ur%ed ™ 8 oﬁ%?lglétlext end

t hr ough wbmmsmumhmﬁnahdalm.lmwhmastsmm shiedd coniobthede0 be aligned with
t he spacers of the b e when the cover plate is 0 osi ti oned.
The coveeiec plg@glepgwayegdnt a@ﬁ'ﬂggg"%aﬁﬂs@ﬁ’éﬁ(ﬁ? tﬁﬁeéva%srl{rgm aﬁ ‘%B&fs serve as
a | ocat ilgdvifgthe EhaBRSAnAFurthe: 8étves t6 ARMOGE Bk pfddictGRITBARANCE USiich aar i ous

conput er system conponents. Additionally, the ports restrict the novenent
of the capianssheyklhesnsys) spruesterthe drgired comnonend of AremPuiersxstemiPY cover pl at e.
[0012J @@,%gq r sertion
through%eﬁ‘gﬁllti)}(ealr%gi:ski H%g&meorfﬁg ‘%tﬁ}gﬁ ?%tﬁ('@%ﬂ’%%g%gegfeb?g o a%}ﬁéﬁegase plate to
connect douwhngsl, and sasy Thesmoye tocallomwsacedss to theicablas. isanotherfeatureethepl at e rest s
agai nst | rs are
el |y BpERRESAetabiifed 7 Rt AR ER oties B A E oW ol BB T
access tdienovernére Sor mijmhwthb positierofttieccables eclqtiva teecampbnenty ef thptahgater[ 001 3]

The present inventi royi des cabl e prqtectjve shield asse that is
enoy "t o e PSR F wippois <R e Gafeenars It d Byt et et e age ent
of COWpliirGlbcté(Bﬁbxﬂ,Soth@ oBjects des touddl ddmaupa ior Bitome \Ghiahigled Witk trsasied| v, the
cables are all owed sone freedom of novenent between the spacers such that

it is unnecessary to preciss(eﬂﬁ([wi ' S.. The shield assenbly
further provides a control for e egfi'ganagne IC V\gves of the chassis by
conducti ng el{e008} Drisa@aefdrcmmbjas of the greseint thventiont th providel axablefprateduive .

Addi tion eni t he cover, plate praovide,for convenient access
£t he_Clstdissenlie BF afcbiipntia el PRat PR Do RO S PRET 11 arp.
(0014) Gubles. RR\AothaiBfectofths HRRANRNERioR o xtaeldevs@&%tassembwit@gpawtl becone
apparent fromthe follow ng description taken in conjunction with the

acconparfPrigured tauraride a smdeﬁ distanee px paeing:fop hoysingra sefipsofcomppter eakles on and
wherein &{m tion to
illust ra‘?tB g?ovar?lggg obj e gagﬁg eat u?delg@tﬂ%tg?bg%ft& BgBShIBH%ﬁDEgéRP\Ii%?O\I OF THE
DRAW NGS [0015J FIG 1 |s a perspect|¥e view of a conputer systemfrane
showi ng the cable protective shield of the present invention. [001b] FIG 2
is a perspective view of a conputer systemframe with renoved side panels
showi ng the attached base plate of the present invention and configuration
of conputer cable. [0017] FIG 3 is an exploded view of the base plate and
cover plate of the present invention. [0018] FIG 4 is a cross-sectional
view of the present invention taken along line 4-4 show ng the connection
bet ween t he base pI ate and ~cover pl ate def| ni ng pat hs for corrput er cabI es.
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4" [0022] The base plate 11 is generally a rectangul ar, planar nenber
having a top surface 14 and a bottom surface 15. The base plate 11 is
connected to a conputer frane 100 by any nmeans known in the art, such as by
fasteners, and is electrically grounded to the ground of conputer franme
100. Pr abl. n I . t frame 100
is al ongj 0 erlr%{é’\é?t #ﬁ% Pg%#ﬁ@‘%e&ﬁg%ﬁﬁf‘ﬁ@&g%%g‘? ep %tsfgm@f?essgc‘%eslp g&be?‘g(\?ﬁ de as
little ithe shidldassemisly asd gase & temevaliof thecovgrplats tocetdse thesbled dt isanetherl aced on
the base,plate top surface 14. Alternatiyvel e. flagr of a conputer
chassi s @%Q?QW@Q‘?Et R BB%%WBY‘QF @“C?]‘Grca}?lﬁ@xsﬁpbg'etmt rﬁ“ﬁ%ﬁc‘t ion. [0023] The
base pl 3fi&trdrhagretié WavERAnd\iltéts Boidd foMmithd $ried ofables | ishRt sliotResiectacr oss t he
base plate top surface 14 at various |ocations to provide for a standoff

di st anc&heprseentisxention o praide pichag assemblythatieneabinAPPEATAce 2AGPIOtERS tepacer s 16
are genelgiel ﬁoﬂfco@a&mgfpefeﬂﬁm&magﬁgﬁbje&@.at the cover plate 12 placed on
the spacers 16 is in Substantially parallel alignment with the base plate
11. Addi ti ond0009] Atdable ppestive shiield assembly of thegprgseptoinyendgjan mepts thebor pr ovi di ng

nal 1 Sproste o PP ot of cltel Y fontls s BB RS 2o T CCy

cone- s hapeettompgieticivava intbmmal ofgheechhdsid The dssemblyamenpRigesadrasd plate seahionie base

plate top surface 14.and.havin ore, 17 ext endi at, | east. partially
Pher et hiBugipas sy e v Br B0 P And Homong bollict GRS
connect G a SRAPSF Aistiits; And RERHtS for eoWliag HRddeErDlAE lthélbisbplager | et er of the

spacers 16 in an interference fit. Preferagbly, the base plate is
const ruct ed (WOII%TB?PW“‘?SPSW“&!W@FWP—%&‘H@%@E?@ HRACPYRYMEON as wil |

be furthetedl $EoRIRbolifient, AdlinBEr ofAbdcersRifd forifRéd/on the ufle? GiriRBBHMBbhe Wave
mtigation is not of concern, materials such as plastics may be used to

f or m t herlafepwsenting a ganprallydlapsusfhiee paralich fq the basgplateyfacerpthess preerswal d be

t hose i i q . i L& pl at e
top. ur Nt vinfs DGR To AEIEAMRRARBRYE bolef bliSEE il dipiectie ) 2 %1
t hat of thébaskphte apd atesadarited fom deceiyingarfpsténse dAndther fyration af thy spasetsasitgul ar

pl anar ne r, substantially co-extensjve,.with bas ate.l1. .The cover

Dl ate 1o o ofombulP ol IR Faieutio Pl Bin s rlifld put e 1o

mate W tthe topQurfie of the dhse plate.t 0 form a uni form assenbly connected to a

conputer frane 100. Materials used. for_ the coveél %:1.@?%? 112 are simlar to
pyeay &P

the base pl ad®011hThe coverplatsds sizadand copfigupsd i A5 enspygdhept er j al

i's a traRaalettdbles arSlohfingit6 NochlicHs beERM iR basaldRover Plabls A Th, kiR dagdrween t he
cover plate 12 and the base tgl ate 11 can be_easi Ié){/ seen when assenbling the

prsent imaterssirists thmavesisnhefi the cablny perpgndigdarly aymySfonmythepaseinlate.ade t he proper
pl acenme j e
st andof f di st %ﬂr@reé,é%)éé%f ﬁkg{gﬁtﬁ%g? &Jt}g? ggtts%&_g‘% tebg?tgbriﬁga hfeeraéclhr;le. ﬁiﬁzllé&]bor es 12
ext end twithothg spacére of the basepllasie wherpthe aeven platei® properhypasitioned el hgldoggred with t he

spacer hores 17 of . J.h e 3 C nrovi ded for
i nserti dﬁgtf Ffr%sﬁé’govll%g %’%‘VOS‘F %gﬁ‘z’fegé“g%r gygﬁ%ﬁ@%hi"%ﬁ%&?&’%@?@é817 to
coupl e tdablecomrttopfontennktirigtto virdous asapytbrdysterh conipondnes. didditinaldy, thieovi ded by
the spacers 16, Preferably_rivet-type fasteners are used.to releasably
Secur o RS Byt i ey o s Bl EpRabES oY RSP o e EuBe

conput ercoefiii4e SO | ocated between the cover plate 12 and the base plate
11. The fasteners 13 can be nmade of netal, but are preferably faormed of

plastic for 40l Arcopraipanding nymberqffagtencrs aeproyidadiar igsezion rdugh thet  on.

[ 0026] %r&rbfaietcew??i fitcthé SOETBIhe bibe b oS bath pta&s.b?n@s 20) the
cover plate bottom surface 19 can be provided with a plurality of female
connect dastensrdrdsosngure thattie neyven platecrests ggainstihe sprsens ot the desingd staedoffio and are
confi gur t l.Lan | Sl v b nbers
of 't ho. 1l The AyRRREae ehtly of RSB MAE R Kik o WIGIITRL Ferfi RRACHiE0 B
enbodi medetess the caldéslacadal betweern tiid bage plate andvaver platt e 12 and base plate 11. In
a reverse confji tion, the cover . .plate bottomsyrface an. be provided
G th e ot ur Al ERS o iR phvidks R EnE Mol BN Sneoly A ot t om
surface 4 ShstMdnaaRsitd ¢o@putbsybemahnd iRAlatkd thé mad&@niehi sfRompitet dablek al €
connector nenbers of the base plate 1] in an interference fit. (0027] The
cover plate 12 also has a nunber of ports 21 formed on the top surface 18
t hat define an opening through which the cable connectors 51 extend. The
ports 21 are forned of two parallel, spaced apart walls 22 extending
upwardly fromthe cover plate top surface 18 and an upper |id 23 extending
across the raised walls 22. The ports are configured to extend gradually
upwardly away fromthe cover plate top surface 18, as shown is Fig. 3. The
openings 21 are preferably | ocated near the perineter edge 24 of the cover

o, A~ a2 o o o v — e - e "~ a



t he chassis. The assenbly 10 may be constructed to provide different |evels
of el ectromagnetic wave mtigation, depending on the systenis needs. |In one
configuration, the base plate 11 is constructed of netal and is
electrically grounded to the EMC encl osure The cover plate is nmade of

pl asti c. gLt 1 OR{r4 (W se plate
are capéiglé%d&gqa@°‘§blr}{ﬁﬂgﬁm§ﬁ%§}b§’{’ cli:}gl {agl,gg fﬁ%gﬁ %%ﬁ%@%?ﬁgﬁ@?@%%%@cabl es
and t he bebieah thefspacers shelsthatpt muenecessery ta preciselst positiorstha nablesh eThiershieldat i on of

t he cabl es r as the noncqnductor. The high-freguency noise,.

Super | oS ARy ik e gge] dorsieeBbimapitfy Jef At MERIGR PR RRT G g o1 < i s
rout ed teﬁbc&bﬂa?ﬁﬁ@wﬁ%’ﬁtt@grbﬁncﬁm tHelveriesoPiasble.t Additionalliy AHe Openitias of g Sequency

i ntended signal continues along the cabling to the desiyed endpoint. The

el ectr orfaw@ht@rmaef%cw‘@a{epmm?sgt S FRle eapnegiors gt se%lppﬁwp%mw by
secur i nghd fnpui kg, adj acent to the base plate to minimze the separation
bet ween the conductive wires and base plate. [0031] If the el ectromagnetic
wave niti gat (@H4hOthysadveatagasand epmpenents ghthe prasent deveptiorowillbeedme s avai | abl e
by the I : j I . 2 may al so be
f or med %?ﬁﬁe%aﬁé “‘;‘ﬁ%ﬁg\ﬂ‘}t&r‘%‘gﬁ?@ﬁgﬁ‘ %ﬁ] e t%tl%@%gecﬁg#?gﬁ? . This

ef f ect i dedwinghpwhich sonstituitens part offthis specificatidrearciovivbeeit are setrfotthexemplargd cabl es
and the conductjve .base pl.ate.11 and cover. plate 12 and therehy doubl es the
o't ect § VORI o 08 el iRlrg o iyl Blecpinta te Rl P ooent

i nvention provides the additional benefit of a protection shield over the

conputer cables 50 sucBRIBEDESGRIFIION OF THEHBBAYYNGH ect's, such as |i qui dsh
Che cabl oo, SOIVIRRIP 38 o PREIGTENE bEa el sy SO Rlrd\Bofipl BeeaiBCL 1" e

cover armpotixdive shikldof the piesertinventiot.he ports 21 gui de the cables 50 and cable
connectors 5}%0;18 %ﬁg t.i ons th@t are out of the wasfa of o&{]er obj ects, such
that the cabl%a®h A PTRREEBYR T AL BRI SYHEP MRl WIRTEPPYPSISRi ¢ h such
obj ect s.pahdldshdjvingthe peichéd ke plateda g pidsaitdnvihtioadduonfighratidnivofspacers 16 at
desired locatio along the top surface 14. The base plate is secured to a
corrputercOF’P‘étﬁbcagEO to forma chassis plate. Aternatively, spacers 16 are
formed dir ect{dmgmd. R§s BPS@IRAE VIS THTVASSHlaR %Ad BiVet PRIERS tHS pR&EAtES Of
conputer cables 50 are then lain across the plate top surface 14 between
the spadeveshars in paths 25 that extend fromone |l ocation on the top surface
14 to perine cal.i . A he cable
connectors 51@?@“&'23@%.&(’% %%@@%%ﬁ‘gt°g{hf§’?€38ﬁﬁﬁ‘§3&é%ﬁ°%ﬁ’%§ 420 is then
pl aced chewing e doasetipl bateechlithabrie plate andwpvrr platecddfingg paths Serchmpitat t he
bores 20 are aligned with the spacers 16 and the cover plate openings 21
overli ecPﬁgs'cabl e connectors 51. Fasteners 13 are inserted through the
cover plhatg (o018 FIE3) 5ansh é)dp})o;ded tlesesyaview of die@sesént iﬁx}fknﬁaﬁshberiﬁdgm% cove[1 pl ate
12 to t ase ate 1]1. Cable connectors 51 ar eft exposed through ports
21 and CHRUBE GEUF bipephie RS Go1S DAt BIHIE BItEGponont s or devi cen
Addi ti onal | y o020 PeITH 6192 61dss-deetidraeieR t4klen GRAL ﬁn5@6%ﬁé\t'ihgﬁ|cﬁ>se-h 8f habl e
connectors 51 can_be gélled further out fromthe assenbly to allow for

i nt er f adpsrplate eopplrditp oy platewith a fasteBPYy from t he present invention 10.
[0034] In addition to the applications described above, the current
i nvention al so provi @ETALBDADESCORIPIEONGH YTHEANVENTIONg cabl es besi des

merely conputer _cables 54. Fqr exappl e) power cahl es or any . other type of
wire or cabl 330035 iprotective phie %ﬁ@%ﬂ@&%@éﬁewﬁ Ipé‘?sé%t‘?‘ﬁ%_ﬁ?f”ér gani zed
fashi on,indéfed gihélﬁll}lf 5960 ANSASWARME %1%44] RUESEniblP l(ﬁ&ﬂﬁﬁ[rfggdjd Bdséprag for

interfacing the cable wth a variety of other devices. 35J Fromthe

f or egoi rid> 3 ¢rver piate il drandifastenpr B dorrouplng thohase plate Hto thepeveraiate 1hetdk ect i on
shield Yarld ' i [ jer

assenbl gﬁgﬁghlﬁam é?%l{?déb gglﬁ}}\etapaa? %Eggﬁ'%ﬁﬁ}g%‘?%bﬁes%%?%@%8@8?{5&%%% es 50
adj acentse¢ure andoogapired arrdrigament fGihposiioingicbmputer dables hdjacept towaicdaputen ef f ecti ve

el ect rogagneti ¢ _ener shield and filter for.the cabling 50 routed therein.
The. pr oSBT HOIRPELR slfBsPrtnsth elts Bl St SEhimy F Somlieef M Dosi L on
of cabl e®iskeighdl dupprimplssediupas thertbydeti igahll ow a user to adjust or change
cables 50 as desired. [0036J It is to4be under st ood that the present

i nvention can provided with a variety of structure for coupling the base
plate 11 and the cover plate 12 such as a friction fit with male and fenal e
connectors di sposed on opposing base and cover plates I 1, 12, so long as
spacers are provided to forma standoff distance for the passage of cables.
Reversing the fastening structure the base plate 11 and cover plate 12 such
t hat the spacers extend downwardly fromthe cover plate is fully

contenpl ated by the present invention. Additionally, the present invention

Com o - . " o, A~




2. The assenbly of claim1, wherein the means for interconnecting the base
plate 15 11 and the cover plate 12 conprises at | east one spacer 16
extending away fromthe top surface 14 of the base plate 11 and at | east
one bore 20 extending through the cover plate 12 in alignment with the
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members which receive female members around the perimeter of the spacers 16 in an
interference fit. Preferably, the base plate is constructed of metal for providing
electrormnagnetic wave mitigation as will be further discussed hereinafter, Alternatively, if
electromagnetic wave mitigation is not of concem, materials such as plastics may be used to
form the base plate 11. More specifically, the ideal materials would be those in which the
spacers 16 can be easily extruded into the base plate top surface 14.

[0024] The cover plate 12 is of a configuration similar to that of the base plate 11, and
is comprised of a generally rectangular, planar member substantially co-extensive with base
plate 11. The cover plate 12 has a top surface 18 and a bottom surface 19, and is designed to
mate with the base plate 11 to form a uniform assembly connected to a computer frame 100.
Materials used for the cover plate 12 are similar to the base plate 11, including metals and
plastics. Preferably, the material is a transparent plastic such that computer cables 50 placed
in between the cover plate 12 and the base plate 11 can be easily seen when assembling the
present invention on a computer housing 100.

[0025] To facilitate the proper placement of the cover plate 12 adjacent to the base
plate 11 at the standoff distance, a plurality of bores 20 are formed therein. The bores 12

extend through the cover plate 12 and are positioned to be aligned with the spacer bores 17 of
5



8. The assenbly of claim 13, wherein the cover plate 12 is forned of an 15
i nsulative material to shield the cables from el ectromagneti c waves. 9. The
assenbly of claim 13, wherein the cover plate 12 is made of an electrically
conductive material and is electrically grounded, and wherein an insul ator
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The openings 21 are preferably located near the perimeter edge 24 of the cover plate 12 to

allow for easy access to computer cables 50 and connectors 51 when additional computer
frames 100 or chassis are placed on top of the cover plate 12. Ideally, one port 21 is provided
for each cable connector 51. This configuration is ideal because is allows for freedom of
movement of the computer cables 50 within the protective assembly 10 as needed to extend
the cables connectors 51 to other devices to be interfaced. At the same time, ports 21 are
sized to restrict the cable connectors 51 from sliding between the base plate I 1 and cover
plate 12 where the connectors would not be readily accessible. Thus, the ports 21 restrict the
positions from which the cable connectors are accessible inside a computer frame only to
desired locations.

[0028] The assembly 10 defines a series of paths 25 in which computer cables 50 can
be placed. The spacers 16 of the base plate 11 and corresponding bores 20 of the cover plate
are positioned to provide guiding structure by which cables 50 can be organized along a
computer chassis or housing 100. Ideally, the paths 25 are wide enough such that the cables

have some freedom of movement or clearance when the location of the cable connectors 51 is
6
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[0029] Additionally, the spacers 16 are configured to be of a sufficient height above
the base plate top surface 14 to create a clearance that allows for adjustment of the cable
connectors 51 and cables 50 without applying undue force.

{0030] The assembly 10 provides mitigation for electromagnetic waves present within
the chassis. The assembly 10 may be constructed to provide different levels of
electromagnetic wave mitigation, depending on the system’s needs. In one configuration, the
base plate 11 is constructed of metal and is electrically grounded to the EMC enclosure. The
cover plate is made of plastic. In this configuration, the routed cables and the metal base
plate are capacitively coupled. Specifically, the wires internal of the cables and the metal of
the base plate serve as conductors and the insulation of the cables serves as the nonconductor.
The high-frequency noise superimposed on the wire by the electromagnetic energy in the
chassis is routed to the base plate 11 and then conducted to ground. The low-frequency
intended signal continues along the cabling to the desired endpoint. The electromagnetic
wave mitigation is maximized in this configuration by securing the cabling adjacent to the
base plate to minimize the separation between the conductive wires and base plate.

[0031] If the electromagnetic wave mitigation needs are greater, a higher degree of
control is available by the assembly 10 of the present invention. The cover plate 12 may also
be formed of metal and electrically grounded to the EMC enclosure. This effectively doubles
the area shared by the conductor in the routed cables and the conductive base plate 11 and
cover plate 12 and thereby doubles the effective capacitive coupling.

[0032] The cover plate 12 of the present invention provides the additional benefit of a
protection shield over the computer cables 50 such that potentially damaging objects, such as
liquids, corrosives, or sharp or heavy objects, do not come into direct contact with the cables
50. Additionally, the combination of paths 25 formed between the cover and base plates 11,
12 and the ports 21 guide the cables 50 and cable connectors 51 to locations that are out of
the way of other objects, such that the cables 50 do not become tangled or otherwise interfere
with such objects.

[0033] In operation, a base plate 11 is formed with spacers 16 at desired locations
along the top surface 14. The base plate is secured to a computer frame 100 to form a chassis
plate. Alternatively, spacers 16 are formed directly on the base of the computer system
frame. A series of computer cables 50 are then lain across the plate top surface 14 between

the spacers 16 in paths 25 that extend from one location on the top surface 14 to perimeter
7
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edge locations 26 of the base plate 11 where the cable connectors 51 are placed. A cover
plate 12 configured with bores 20 is then placed over the base plate 11 and the computer
cables 50 such that the bores 20 are aligned with the spacers 16 and the cover plate openings
21 overlie the cable connectors 51. Fasteners 13 are inserted through the cover plate bores 20
and into the spacer bores 17 to secure the cover plate 12 to the base plate 11. Cable
connectors 51 are left exposed through ports 21 and can be easily interfaced to other
computer components or devices. Additionally, depending on the length of cable 50
available, the cable connectors 51 can be pulled further out from the assembly to allow for
interfacing with devices located remotely from the present invention 10.

[0034] In addition to the applications described above, the current invention also
provides a means of securely positioning cables besides merely computer cables 50. For
example, power cables or any other type of wire or cable can be safely extended between two
plates in an organized fashion, providing freedom of movement through a standoff distance
for interfacing the cable with a variety of other devices.

[0035] From the foregoing information, it should now be obvious that the cable
protection shield assembly 10 provides a safe, aesthetic, organized, easier to assemble, and
easier to maintain solution for managing computer cables 50 adjacent to a computer frame.
The assembly 10 further provides an effective electromagnetic energy shield and filter for the
cabling 50 routed therein. The present invention also facilitates quick assembly to set the
position of cables 50 and quick disassembly to allow a user to adjust or change cables 50 as
desired.

[0036] It is to be understood that the present invention can provided with a variety of
structure for coupling the base plate 11 and the cover plate 12 such as a friction fit with male
and female connectors disposed on opposing base and cover plates 11, 12, so long as spacers
are provided to form a standoff distance for the passage of cables. Reversing the fastening
structure the base plate 11 and cover plate 12 such that the spacers extend downwardly from
the cover plate is fully contemplated by the present invention. Additionally, the present
invention is not limited to configurations where the cover plate 12 vertically overlies the base
plate 11 such that the plates are horizontally mounted on a computer frame 100, but also
includes vertical mounting of the plates 11, 12 whereby the plates are horizontally setoff from
each other at the standoff distance. Furthermore, while certain forms of the present invention
have been illustrated and described herein, it is not to be limited to the specific forms or

arrangement of parts described and shown.
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CLAIMS

What is claimed is:
1. An assembly 10 for managing and shielding cables routed within a chassis and
5  mitigating electromagnetic waves emanating from the chassis, the assembly 10 comprising:
a base plate 11 having a top surface 14 and a bottom surface 15, the base plate being
formed of a conductive material;
a cover plate 12 having a top surface 18 and a bottom surface 19, the cover plate 12
being spaced from and in substantially parallel alignment with the base plate
10 11; and
means for inferconnecting the base plate and the cover plate that define paths 25 for
cables to be routed therethrough and place the cables adjacent to the base
plate.
2. The assembly of claim 1, wherein the means for interconnecting the base plate
15 11 and the cover plate 12 comprises at least one spacer 16 extending away from the top
surface 14 of the base plate t1 and at least one bore 20 extending through the cover plate 12
in alignment with the spacers 16 of the base plate 11 as the base plate 11 and cover plate 12

are interconnected.

3 The assembly of claim 2, wherein the at least one spacer 16 includes a bore 20
20  therein, and wherein the means for interconnecting the base plate and the cover plate further
comprises at least one connector 13 configured to be inserted through the at least one bore 20
of the cover plate 12 and received within the at least one spacer 16 of the base plate 11 to
releasably secure the cover plate 12 to the base plate 11.

4, The assembly 10 of claim 1, wherein the base plate 11 is a floor for the
25  chassis,

5. The assembly 10 of claim 2, wherein the cover plate 12 further comprises at
least one port 21 extending from a perimeter edge 24 of the top surface 18 of the cover plate

12 to facilitate access to cable connectors.

6. The assembly 10 of claim 6, wherein the at least one port 21 is of a
30 sufficiently small size as to prevent a cable connector from traveling between the base plate
11 and the cover plate 12 when the cover plate 12 is mounted to the base plate 11.
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10 means for interconnecting the base plate 11 and cover plate that secure the cables
adjacent to the base plate 11 to capacitively couple the wiring of the cables
and the base plate and thereby ground the electromagnetic waves
superimposed on the wiring.

8. The assembly of claim 13, wherein the cover plate 12 is formed of an
15  insulative material to shield the cables from electromagnetic waves.

9. The assembly of claim 13, wherein the cover plate 12 is made of an
electrically conductive material and is electrically grounded, and wherein an insulator is
mounted between said cover plate 12 and said base plate 11 whereby the assembly is

capacitively coupled with the wiring of the cables.

20 10. A method for assembling a protective shield system 10 comprising the steps
of:
forming a metal base plate 11 with a top surface 14 and a bottom surface 15, the metal
base plate 11 being electrically grounded;
forming a cover plate 12 with a top surface 18 and a bottom surface 19; positioning
25 one or more cables on the top surface 14 of the base plate 11 such that the
cables are located adjacent to the base plate;
placing the cover plate 12 over the base plate 11 and cables such that the cables are
located adjacent to the base plate 11; and
mitigating the electromagnetic waves present in a chassis by capacitive coupling.
30
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