;e3eL .6TL V] &\D 02/11S2907 PCT/ U S(1l /~92 78 DESCRI PTION CHASSIS WTH
REPQCSI TI ONABLE PLATES BACKGROUND OF THE INVENTION |. Field of the kND
| nvent i owdloxoseewrenti on rel ates generally to the field of PETASIW492H -
equi pnent. More particularly, the invention relates to chassis nmounted

nodul ar el ectrical equipnent. Il. Description of Related Art An el ectrical
chassis should allow for cust opESORIBEI@GN ons and a relatively high

density of conponents. A nodul a design of both the chassi s and the

equi prent nodul es provides a custonmer wth the %bl I| to easily select and

instal | the equi preGHARSIS WETHREEOSIJIQNARLE Flq appl i cation. Designs

of electrical equipnent generally include a chassis with a plurality of

“chassi s andi or 1o one SAGKERATNDTIF TMEIRYULRONT, 20° Cﬂmﬁmﬂlﬁﬂlﬂmﬁ?i,

Totre-1BusS;

nuts, bolts and the like. The nodularity of electrical systems,j

ol rrpor]{.)ant FRRl SNtheWWSédmnat i on. Modul es can be renoved and exam ned for
operability, replaced, or rep05|t|oned much easi er than per manent |y nount ed
fixtures within a rack or chassis. i S _inmpartant

reliabili t?}hemdemtmnerglamseemrallﬁéo ﬂyﬁsft%iﬁf %lﬁ@ﬁ%lr?é“’@&}fin&; Moé“f B‘?ﬁéﬁ‘@%ﬂ%’f an

el ectrical st RIS diek ficat &, form they can also be
easi IS/E" #‘éﬁ’f’ % %&hﬁ%ﬁrﬁﬁ?ﬁédoper}gﬁggnﬁc ﬁﬁ}sl of the electrical

system A ChaSSI s preferably ensures easy access, sinple installation and
fast Imai nt Pesvrigion\ifRelstedsaits designs are restricted in the |ocation and
orientation of nodul ar corrponents pl aced in the chassis. For exanple, the

b f h d I I I | ] h
r 22? 019 r t Légc gf‘stgulp #é&ﬁ%’pﬁ’g% ﬁc%lb u%%lc% %d g ?%lFt:{vefl}; ?ﬁ@l‘f e

Flexi ﬁéﬂsit#ryof' dan{gaﬁeﬁtg%tmedman@es@gﬂ 6Nbathi M8 obssighd dfe ezpjmoaﬂnhsdwlcs hin
t he chass Invention is directed to neeting these requirenents, anong

ot her provides WDCQ2H D2 gzéth7thpcam1181m1ﬁaqlgzscée®mwaﬂﬁ i HEURRAE TR 9 s |
there is nee for tté é‘ﬁ wi ng enbodi nents. One enbodi nent of the

i nvenP?‘??ﬁsaF% YESBEBH lcﬁﬁ%lar atus, conprising a chassis including a first
modul e bay and a second nodul e bay, said first nodule bay and said second
nodul e bay [egigas e ele@ripalseqigpiaeith ganefrﬂly/vamiuckeat clowsiandith eeamlwa]dt}’s ettion.
Anot her enbodi ment of the |nvent| on %jf based ge(ig]n@ ﬁg rT{)

pr ovi didigdual cmpenentsandassemblicsimamgiied by %Pnﬁe o1 L?n gy, sai d
irst Aodib@mePRy ados fioft BEECRIHIDLNA, BRKIERORLEBCHoROIRAShEGIS. fDRMAr d
section and rea vvard section.” Anot’her embodi ment of the invention is based
on a kiddulagwynfi dedtica sybiassi is ammtnpchtfng desteinr enmsidetitioa. biodales eansbe ond
nodul e bay, sal dfi rst dul e second t
conpo§TRYYado PRd 2 SXBRIREH Ee%li"?ir?b)t?}}ll%dreg r\%rﬁpgselpgge:)&n e (%hgt %rgleet}H odi ment

of thee hﬁ%eﬂfl%%oﬁﬁe@%&ﬁﬁ'esoﬂut%ﬁl aPRek Eﬁru&aﬁﬁﬂpﬂt 3¢ M@partatta®smaintdinltheli ng a
first “nodu ate nmounting bracket and a_second nodul e

having a first pl
bay hasliabiity anémnngtltploétﬂee system. nﬁbelbﬂac%epus algenents of s slestdsrhYePCat e t hat
is renovably connect abl e fj I cke r vabl y
connePFaHH Qy tEMe %Y “éé‘clgﬁ%]ﬂ r% ﬂle Ciaﬁgﬁ%)rag%g%h by Eﬂ)rlt egr%eﬁn%gig@?mtﬁtgg of

the c ld)?éﬁﬂbné,l N bOfhe @RidR{dab eywem 0 mruhiusmatm efamblyednsords , easy agpesss simgple he
appar atus descri bed herei nabove and a nethod for deploying a conmmunications
net worikstallation and fast maintenance.

Most chassis designs are restricted in the location and orientation of modular
components placed in the chassis. For example, the bays for the modular components
typically allow only for entry from the rear of the chassis. What is required is an approach
that allows flexibility in the location and orientation of modular components within the

chassis. The invention is directed to meeting these requirements, among others.
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Anot her enbodi nent of the invention is based on a nethod conpri sing:
providing a chassis with a first nodul e bay having a first plate nounting
bracket wodo2zsg®cond nodul e bay having a second pl ate nouPET/H§IBYABet ; and
connecting a repositionable plate to said first plate nounting bracket,

sai d repositionabl e pl ajevneERAADIFETANINGENTION st pl ate mounting bracket
and renovably connecta id second plate nounting bracket. Another
enbodi ment of the invention conprises a kit, conprisi

) _ I Sl Ng: chassi.s
i ncl udi ngThud, itrest ismedd fa thafolleansgmbodiments. SIngcbagin lmgﬂmlax%&onand a

second nodul e bay having a .second pl. - L ;
repo@ihaﬁ%%fb?%aiﬁ{aéat“és’ f’?fg?nf’lgg P@ﬁ%ﬁ%ﬂﬁ%}ﬁ@gglég%%tgg?gﬂ?gg}gg?ddéﬁgﬁ pl ate

‘ munﬁoﬂﬂle@a@?&l‘?& AR FholER DA RhY sEarpasidabddlé baysiakethsrmambspigdtoth aount i ng
bracket. 2 °° WO (12/052907  PCT/USII 1 /19278 These, and ot her enbodi nents of
t he forwart seotiomind repevdydseationappr eci at ed and under st ood when considered in
sconjunction with the follow ng description and the acconpanyi ng draw ngs.
It shoul d ,be. .underst.00 . | REnBESiAE bRivi awhi | e

i ndi cati ngA‘l’BpEng]ﬁD@i" e?f{)%%]t?l\én@n‘t%éug% t ag&?ﬁl%/%ﬁ{te:ﬂg)r?’ gﬂdgﬁurrgeir)ous?g%eci fic

det aj} scishenen first hfodgicwan any awagomafmoduleibay, atiddirstaneduiobayind said t at i on.
Many changes and nodifications ma]% be made w thin thcfa sg&ge of the

i nventdond mduiobry ieaghercomposingm forward seetion PR SESHY he i nvent i on

i ncludes all such nodifications. BRI EF DESCRI PTI ON OF THE DRAW NGS A cl ear
concept i on ofyy & NG RN BERR iBNtDE 3 bUES off QM bdriipridige h beassis weshtding,  and
of the conponent’s and operation of nodel systens praovided vmthwgqe

i NVenRtfienmotilt bapenbaescond evodekedidyy saip fest swdulpbayand spidisgeend me@Eexenpl ary,
and therefore nonlimiting,.enbqadi nents .il]l in the draw ngs
acco@ﬁ&ﬁ%%@%ﬁ@@%#’?fﬁg b4 SS(Iqunhalng asrﬁema?(?%:‘%? f)%'n, wherein |ike
reference characters designate the sane parts. It should be noted that the

feat ures iAj iRty @hsflibnttdTahe idwhiigs isbmaedoh aneppsmarsi doyptisinga thassisal e.
FIGS. 1A - 1C illustrate orthographic views o{) alfrmdgle repyes nlteibré an
enbodnetedingaf fitshmodnigdny iheringr st piate mopeiing pracke An aoﬁﬁfw%{uwgﬁﬁ. c Vi ews of
a repositionable,plate th c . d, wi.t h: lee1oh iElG&movakly- 1 C
repr S¥EHE ﬁgseﬁﬂn%r%% ilﬂ%lﬁrﬁ}n(%f B{Lﬁg&i’ ;ﬁ\f}gn% :Q%é&lt}:c?%%@g% - tSC TriTustr aty e

or t hqgharhisle th eWRl @&t plart Metntimykiaeket rand rremenabily goamectabvlino Hi paadh seesmdt he

invention. FIGS. 4A - 4C.illustrate, ortho hic views of. a r i tionabl e
pl at eplateamasabing ebraglel mmﬂh@hémh?&ml@%fg@%s.wg&n@ Igyentio Igp(r:eslg%fei ig an
enmbodi ment of -t he fnventian -appAatus estHibddShdraihebvetanagrapthod fai ews of
a cha%omynlfgtborgegglghﬁ{ﬁ’géda esrlvlg‘c’loﬁ?r?ggt Tof the invention. FIGS. 6A and 6B

i |1 usddpadyEn@h cbogiaphtionsnetwerlof the nodul e, repositionable plate and
chassis depicted in FIGS. 3A - 3C, 4A - 4C and 5A - SC, respectively.

Another embodiment of the invention is based on a method comprising: providing a

chassis with a first module bay having a first plate mounting bracket and a second module
bay having a second plate mounting bracket; and connecting a repositionable plate to said
first plate mounting bracket, said repositionable plate removable from said first plate

mounting bracket and removably connectable to said second plate mounting bracket.

Another embodiment of the invention comprises a kit, comprising: a chassis including
a first module bay having a first plate mounting bracket and a second module bay having a
second plate mounting bracket; and a repositionable plate that is removably connectable to

said first plate mounting bracket and removably connectable to said second plate mounting

bracket.



3 WD 112/11S2907 PCT/USA /-49278 FIGS. 7A and 7B illustrate orthographic
views of the nodul e repositionable plate and chassis depicted in FIGS 1A-
1C, 2A - WADSd9BA - SC, respectively. FIG 8 illustratesPETRISHAPATd c vi ew
of a chassis conprising two nodul ar bays and an intersection board,

repr esent i ana e Rt "ERbo@inechtdCofl ME Mvefflon RVES b3 vdifed ABrddidtetstandt €
schematic views of a chassis conprising two nodul ar bays and a nodul e,

r epr emdastood shernbodideset iof corjendtione wtthorihe DioYomimer|deseratiop, pUETRATI VE

EMBODI MENTS | . The .| t he | t d th ' d
v SRR it AR HLebOTd Famasrone, Bavabre bR B ing SBEHRASTC | e
nonl hﬂiﬂei pgi'&ﬁfiiﬂgd'ﬁ?éﬁea ERBbdideftsl bf WSS hiteloh NniihAAGERsBpRYfingletiBWi Ngs

e

.and detai in“the follow ng description of preferred enbodi nents.
Descrthptobnis giveneby wapvef dbispetiemtasdanet of cemistiony t Mamii ehasesra@doni t t ed

SO as n t 0 unnecessarjly.obscure the.i,nvention ir tall..Re kg to

FI G 80 lgc?,iﬁ’éﬂésrpgy & "B%ciﬁ %itﬁlﬂ t@Srf‘B?}?es ohis We%caluwgt hggtyéésﬂgg%lﬁoﬁrgfr{ :[Hr%cl udi ng
two r@ﬁﬁ'tﬁer@é‘%aﬁ&fﬁ@@ﬁ%rﬁi@ﬁﬁﬁ&ﬁtﬁas@ﬁ saffimowdicaniehy. € bay rearward sections 31.
There can be 2, 3, 4, S, G 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

19, 20, 25, 30, 40, or nore forward and rearward nodul e bay sections in the
chassis. The forward and rearward sections conprise the area between the

front of the chassis and the intersection board 34 and the area between the
ntersection board HRADHCKAFION OINTHIARIWINGS chassis conprises an
i ntersection board nodul e bay sections.
If the intersection board 34 is placed substailtially symetrically between
t he forwarAd dérandceptianvelrtbe 3dvamiges end dsateres comatisutingt the gnegngion.r efed to

i dpl b . The i ti b d be | . I
5 CHBeRERORGRS andioREaDAn O FASBE suttne PRETdSo MR Ane Snisn iRk Pl Pedie, P Fhe
chassj,sre rERETY REEE By rORrriRab %@&eﬁm{mgeaﬂmame oAk th ) embbditien0 %

about 25% al)out 30% "~ about "40% about b_% about 6Q% about, 70% about
75% ilpstdted dgheodrantngst acgompatyinh enduigimiing m paveof funspesifiqeHancwhsiels 40 to

t he rear t he chassis. 41. The |nt [ ' i ng
tho s Factantk fogRcpireccnmels e Sl PRRL, dL sHORH e fokS HIOUR_REGRE D,
ext enfflugtatt@asthe ArBAinbd 818 nof nddassatift éaivartovealé.n of the chassis; it may 4
WO 02/ US29U7 PCT/ USUL/ ~9278 extend the width of |ess than about 10% about
20% about 30% about 40% abaqut SO% . about, 60% ahout Z)%%;dabot %g%
about Fi#% 1401 1508ustrate oufiegrapiie vientserti omodws sepresepiine o opodme il 1% " ¢ ne
interﬁggﬁﬁoqp board 34 shown in FIG 8 is less than the interior height of
t he chassis. The height nay be about 0.1, about 0.2, about 0.3, about 0.4,
about 0.5 about 0.6, about 0.7, about 0.8, or about 0.9 tines the interior
hei ghFIGS. 24e 26hilbsirste oTthegrphis views of faepositiongblevilats thatecandroised Ve
rearward secti f, the.chassis. as_de st rat i 5 8. The terns

" f ro\rll\ﬁ’e “6‘?“3“?‘? 8$‘\?\§§"1Aa"nﬁc"r?%r5?eq g 38 R ?Hg?en?ro gg}e\/}g‘r’&é&v\hen referring to
the chassis are not related to the orientation of the chassis in a room or
t o t heres.iant 30 st afthvgrapltic ivitevsfalranethef ngidale, tepresthiisgan embediareat used
solely for the conveni ence of demarcation and comruni cating rel ative

posi t POE IYSIHPR, the chassis. If a chassis of the current invention is
rotated 180 and the "front" and "rear" are rel abeled, there would be no
funct ppaal 4 Aif Hﬁ?ﬁﬁ} i 2B1d SlhRtth@caart &ded witlassi s
aftenggg'aAf‘?on%@ggﬁrﬁterqﬁe ri Rgh\tﬁg‘g%;?§6§ %p&ﬁll(g{l lnt_lglrse_cti on board 34 can be
a vi r theahodule ef EHES.i 3 - BOaregresgutingranieatbodinaerd of shegneent®d- when a plual ity of
nodul es are coupled to each other. Mdules at |least in-part within the

f or wa nd, t rea rd,secti.ons of ro.at in- t

w thi FIGS) Hhent HERG R BAEEPhEy oE ebnfiEradopiRtull SieufRiheble
i nt er gpehtion board. These el ectronic connectors create a virtual plane
'wWithin the chassis which extends in a direction substantially parallel to
the front and rear faces of the chassis. It is c nterrﬁl at.ed Iihaiﬁtthe

vi rt udIGPnoér sad (6B ilusgateqonogpive Figwt of Jhe SroOqe TeRPBHOMPISPIFIS 4BE ¢ he
‘chassi ! as g0 | t edtieBart wthin a forward
secti Sﬁascs) q%p%l@[}ﬁgqggy%[g%@bg%@%ﬁ%?caslbl?)?}e%%oupl Ig'g at a point |ocated
substantially symmetrically between the front of the chassis and the back
of the chassis to a nodul e | ocated at3least in-part within the rearward




bay section of the chassis. Mdul es in adjoining nodul e bay sections may or
may not al so be electronically coupled to each other or to the nodul es
previ ouswo axesesa’bed. To coupl e nodul es in adj oi ni ng bay BEBAUSOM278 t woul d
be required to have a connector on the nodul es facing substantially

ort h%@%@bAtaﬂfi J@ﬁlﬂb&&e fottﬁagl%mb R$&< d fARe fdtutehepsamistablesplats ahd ahassize
connector wou contact a sim|lar connector when a nodule was inserted into
an adjepivent infIG6 - 32A THE ahéisght SC.upsreeiivednd | ocation within the chassis
of the virtual intersection board 34 may be varied simlarly to that of an

inter tio rd. The virtual int tion Ibg OGAd egh about
10% @&iu}% @'Og&;aﬁéb%&fheé%% ’begvutc’f?{)o?éassg%o%fu%t’a )© qB,oult1 a%out 60%

- about D1 ADBMHrd, refkes @R gtan%et%odﬁﬁemla@ute iA084tioh. t he way fromthe front S
WO 02/ 052907 PCT/ U /.49278 of the chassis to the rear of the chassis. The

virtual intersection board 34 will extend at |east a ort!io1 é)f thﬁ
.i nt erFI&rS Phdnd OB ilkupisate [selespaiic Ylﬁwﬁﬁi}aék‘tséﬁdmmpé‘%gd PP ESRASHAA dabout

O% abouyt, 20% t 3 t Qyt 50% about 60% about 70% about
80% I&Bg 5@&56@?1§580§¥@098ﬁ&{0tfﬁ%1e |nt erlor chassis width. The height of

the virtual intersection board 34 is less than the interior height of the
chassis. The hei ght may be about 0.1, about 0.2, about 0.3, about 0.4,
about 0.5, about 0.6, about 0.7, about 0.8, or about 0.9 tinmes the interior

hei ght of the chmﬁﬁ N e board, may be
coupled to the ¢ M U,E,TM]S’,&%B’IB@WEE@ ei t her between
the intersection board 34 and the front of the chassis or between the
intergecti qfe ipvdidiond and the rear of the chassis. For exanple, an
intersection board may be |ocated substantially symetrically bet ween a
front of the chassis and a back of the chassis. %1 qtet% ate ard may
be | ocat ed Theinveatien and thesiapnps foatumes pdpshapiancons derils FrEeRT A oM aotP and a
back of the,c | 3l1Wdiratedaln the

i nt er MSEY gtﬁléy E‘gglr%dl% f%gib%e;t(d;ttﬁ% %Ihﬂ-h %%ggﬂr%gd@grttg tggta:age be solid state
whi | e a¢ddenpafyial Seawings aﬁxbaétdﬂeds ibthe folidwial description qftpeefﬁm’ embedimeatshoar d
and the intersection board are virtuyal. Mire . than one int ﬁ{?gEd'a%tnott?gard
may b&eserintions oftieH; FoxnospaRIIENTSERBLAIPGESENg deGRntguey Are Qe &

iI'S TS Shown

Wi th %n@&%%aﬁﬁseﬁltﬁé%@ﬁiﬂél‘plnt&tdllnserted into both a forward 30 and a

rear war ar bay section. The nodule 50 positioned to be inserted

LO

into the rearward nodul ar bay section 31 is shown as a solid conpgnent and
t he nodul e Referpogitbi Bithds,t @ dhessinsedepictefl rpomprirng Gvoamedys 3y asechess:
sectign shown otted Ilne fgr ent
hei ght"s"hs‘ﬁ% t‘t"ﬂé’t‘“ﬁ%’e% ar%fse‘f s %aa n%t%%m%gu W%e%gxz?r?\ggc@rg{s oﬂt he
modul erbaycahitest 3 4 9, 657, 8,10an0,t e 1heizghd, 16 1607, 8419205 Bf péyloe ntd’rat V\A |l
contact the chassis last. Connectors 51, reprgﬁ g, t ed )E/IB‘E he di ﬁ Q

squar dorvard ped reppeaTdpaedulebay sretinptin the Chassisc IR ‘&”‘@G‘E THEVTHORY %088“ on
board or an ta% O%h/@ér?t rﬂo\f”tlttéwlﬁsstt_bEn&ﬁﬁ%ﬁte?secﬁ&?b@ﬁﬂBﬂ%@rtﬁe Bkacan

al so c8ﬂ1r?elé% 0 an e to create a virtual intersection board. It
i's corHeewrwnaﬁhedntemeuctmbommmm@ rdsa oaar fofigherobassis. cdhe ethaﬁélsmmnnseﬁéa at

b h of th |
b onnedniseecian Jone Fhl Hermlserh Shsdon h dud et oHefs S SRERRE] P S o
The CQ%&%EQ%O%%' 4 he pté&%ets%sﬁﬁ%ty fmertally tRORecraliRUIordA% 3Ghodt 40%

about ut 60% about 70% about 80% or about 90% of the way. from
end ofreaﬂv:mdrﬁbl ulcelutenizety sestwnss #ris algo ireferred Ftea%amiléalb‘-‘algoaﬂé Thﬁ’/\lﬂ‘@??“é’@?%?

PCT/ US| | 927 h boar d
nmust Ci)é% qt ﬁlof"ﬂ ab &’?3? f t)]te gtn g{sﬁgh 515%1%1 %%ﬁ’ﬁ%%?k%&?ﬁgl aﬁ)rrltré)ldul e
50, ity Sedd NI ThPHhsEBATHE hﬁefteat@rwamm nofy Yeolpcatad abmtit160h, ehoute$h y be

reversed. A chassis of the current invention wth, an er.sec n rd
§ ocat edboat 25%e abwiitt 3.ciborh 40%h abeyts Wk AUt 88 @BOt‘thlédlﬁnthﬂ“E%% §HB\?\‘m in

FI G ob d ' f f0f toQRe bk Of iREEASS1 S -
Ref er r% ') ﬁ’leflééés/ﬁ'é&l l%VJaLc/tﬁoggglselggll Qﬁtg%gledsgﬁd of e(:i 9A i s shown after
i nser t TRin@rsdction bostd|3d id ﬁhovilihextatdlmgltlmtenbw vordth héthﬁ nbwtse dhadetetsectBm i s

depicted in FIG 9A havi ng .solid |ines reposit

shown beard 34 dn FéHt gt"i’lﬁr?xfedtd %df‘ﬁf‘eétﬁogﬁmt ‘Fﬁ'tgﬁdﬂteﬁﬂ]ewécatgr?g%e E}P%%ne’c ¢ %QQ 52
with the chassis and nodul e 50. The rgpositionable plate 20 is configured
such that it can be connected to the chassis via plate nmounting brackets

| ocated on the nodul e bays of the chassis. If a nobdule 50 is inserted into
the front of the chassis, the repositionable plate would then be connected
to the chassis and nodule 50 fromthe back of the chassis. The
repositionable plate conprises a plurality of elenents 53 which can include
nanually actuatable fasteners such as thunb screws, ventilation sl ots and

s 1 Y



insulating | ayer such as, for exanple, paint. For the manufacturing
operation, it is an advantage to enploy a cold rolled sheet steel material.
However, wdne/qasda7i cul ar material selected for the repositpPonaShetpiates is
not essential to the invention, as long as it provides the described
functlpny HNOLAR! ?(f %F&oﬁﬁn"mﬂuﬁ?b %, AboSA%, NN 8%, 128ButbYd, SduesDY%,he best
commercitally available material based upon the econom cs of cost and

avai labbidl 6G%, atiohe 7@%p sledue B0 pbbeta?%orabgut e wf sheomterins chassi Wisibduct

and the denands of the overall nuf act L rogess, .The. parti r

anuf eI G) BreoelEs s BoRgr s Da R R iP5 B s OB AL U 88 shou o
be | NEXRENSTHENARE HEPbLABGAIY. £, oanyen ksl 0, bb@ TANaHcRe U] @balt dde
_repositionable pFates of the invention can be taned out by using.any sheet

met alabbabd.7 catoiiod 8 netdbodt 0.pftingdsabe imericalheight oftbd chassisi s preferred that the
processing start with perforating, followed by form ng and then opti onal

.pai nting d attac nt of. hardware.(e.q.. [feed-thr , ,

et cet er as?fh%\}\%@%:&,{ﬁetr%ep%%fa%%r fo%gﬁ%f%]gtrf?wadﬁﬁgé{éﬂglgsoﬁgggﬁ ?sg{seérgsal ting
the repRsishhielRIFEGPEatES fefind) Sho@s 92 Midrdlard Carldnareir Ty SicktrordSedrongl™as it
provi des the described functionality. Nornmally those who nake or use the

i nvernvhemrefiérting $e Khecehassie areennifreletedrtp ik priotaion ¢fbe ¢hessbnnadOPrhe Qnd

ener requi r.emen t he e | caty I [ jenal

or oddee i Eifcriven S 5 T0RE 6L 8RRy AR, LA RETRIE oLy i Hie

i nvenddrnQBnieadt &t SemAbeaticicintesinininiating reldfibe pdsiticanwitinlthelehassise, Ifar all,
of the conponents that conpose the invention. Nore spegific II%, Ytlhe Ki t
can ichebksislef thechmerli igyention inwetated 1885 2ndbihei Hioat "2 6?4%@%’&9&3}98 dnthereot ¢ he
i nvention., The kit. can,.gl so inclu i.nk: [ : ;

i nt er?@@ga}feembgﬁphfm%géﬁ%efm% gﬁmgglg 3&2%%%? rg%f&%és Itr @8%@?%{11&51 tl%;‘?}p‘gsrlzg{tfrci ng
the i RYSML on and apparatus for carrying out the invention. Unless

ot herwi se specified, the conponents (and apparatus and/or instructions) of

the kit can be the sane as thaose used {an 5gg i nyenti.on. .TPe tﬁr d

subst ant i aPiil} refsgmgsadife Sefls, infegscqlion Read 24 cap begWrtualinierses ?Iﬂéoa&{ gi ven
state,( ) R y RIdaBledcbhBi. Mbdfteoht and
nost f)‘r"gffbtg?le% fq\%\n%{ﬁ%{l%rqxﬁmf %Jg%&fég}/?ﬁfemg g?%ngizﬁog ed, aesC used herein, is
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feed-through 26 each of which can be pndependently operationally connected
to optical connectors 25. The repositionable plate 20 of FIGS. 2A 2C can be
connected to the comruni cating end of the nodule 14 of FIGS. 1A - 1C and to
the plate nounting bracket on a chassis. The repositionable plate 20 is
removabl e wi t hout tools, 9 WO 02/ US2907 PCTI US01/ ~9278 and can include a
plurality of manually actuatable fasteners, an electrical feedthrough, and
a plurality of ventilation slots. Exanple Z Referring to FIGS. 3A - 3C, the
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The repositionable plate 20 which is configured for connection to the
nodul e of FIGS. 3A - 3Cis depicted in FIGS. 4A - 4C. The repositionable
pl ate coww ézsseomanual |y actuatabl e fasteners 10, a pl ur abCTAS©F+49278
ventilation slots 22 which can be operationally connected to a fan 21 and
an el r e i i cBbh Boat I3y witnneaided 1t an AC
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Stil |1nteeqeemn heprd gnay eslocaiad _sulg@ntxgﬂylswg}eg%@?l %ﬁ&r%ﬁgﬁql tlsﬁ§%{é Sg.%l cally

coupl e@ Q)Eﬁé"&ﬁl%é $ WhilkefhQRkte %951@%% B 1A d sEsutantRlIg eySmdicallye
i nt er® 8tlon oard 347is ort ogonal to the front and rear faces of .the
chas Siggwedsartigpirniedteiodwbyndorebavtarf thdehaksio nTham@pmaﬁélateemard)may Rsodsassi s,

the intersection board 4 an als Cri.b The
i nterd @ﬁqabﬁlt?}ﬁbﬁdbﬂt%ho%g §ba‘BBﬁ"I’ %@d?geﬁrnﬁglagedtf gln b%oés%%gné%g%{)}g%ev\ee
the ftﬁlggﬁtetasg idEB%ar@ls bGiriPSShSth tﬂ-@ﬁlt&ﬂieﬂla% béd and ehdmttarseetion beard

orwar rearward" sections of the chassis is that there are exterior
handl &8 virachl.c Miire dtanrone intemredidie beard anaydie lecatehwithiprd@i28Sisect i on. Exanpl e 4
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The power supply nodule is coupled to the nodul e bay through a connection
bet ween the power connector 11 and the intersection board 34. FIG 7A

illustrate the chassis with the nodul inserted fromthe front. FIG 7B
illustrate the chassis with the nodule inserted fromthe back.




In FIGS. 7A and 7BA, the nodule is inserted into a nodul ar bay fromthe
front of the chassis. The repositionable plate 20 is operational contacted
wi th t hewsoimsedogati ng end 14 of. the nodul e and connect eBCT/ES4INE2Bear of
the chassis 41 using a repositionable plate nmounting bracket 38. In FIGS.
7A and 7B 1thtoﬂgh PRGUb R ik ArdviS Sidhetal AlyoirerdBiohdoatbynubt beridchedriedhe of t he
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material. If a conductive material is used, it is preferred that the material be coated with an
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features of the invention may be made w thout deviatin I ri

_ _ : g fromthe spirit and
scope of the underlying inventive concept. It is intended that thepscope of
the i nvewo emsa®7defined by the appended clains and thei r PELUBWAIRT s cover
all such additions, nodifications, and rearrangenents. 13 WO 02/ 02907

PCT/ Ridfing 1304 ‘&icANG | i iohed i

: 1 ng 1 c 3P eRslaplcC bahis FuretheOhafakterihftopeptiohed msan

I ncl !.I(i! ng ére%ﬁs% u;-funct | onlgll | %1 tations, unless suc% (2 1Im:tm"'?at lon is
expl P@vahta)ge!tceempmawadir@ledéheﬁlswbmlaigﬂﬁ]g the phrase "neans for" or "step
for." Expedient enbodinents of the invention are differentiated by the

appended bcl ai ns. 14 WO L2/ | ' i: LS
appar at ys',ﬂé@@ﬁﬁr’ irﬁg‘? Hﬂ?m‘é}aﬁﬂl&tééaisse?%gﬁwu%)%gg %@?%%PII §8f25't75§'1gﬁf9t| éﬁsgﬁntﬂr?tl)dﬁlne
“bay hawjengyéatbh! st 100k @t & provided M desopidke furmnidna Neemaily, thogkuivko bwfeleavi ng a

second pl ate nounting bracket; and a repositiqQnaple plate th i
conness¢ ahd anventioni wilf iseloet Hheabdest n‘iﬂﬁml?rﬁglubfr éY?R]éS eaﬁﬁ??@ﬁrgl?é%ﬁ/‘péﬁ nthgcr:r? \égFLy
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cl ai N3 i RBERIB of BlebveRMOBARIfRMaRIgprptate i ncl ud i
actuatable Tasteners. &P udes a plurality of manually

The ﬁarticulal' manufacturing process used for fabricating the repositionable plates
should be inexpensive and reproducible. Conveniently, the manufacture of the repositionable
plates of the invention can be carried out by using any sheet metal fabrication method. If
sheet metal is used, it is preferred that the processing start with perforating, followed by
forming, and then optional painting and attachment of hardware (e.g., feed-throughs,

thumbscrews, etceteras).

However, the particular manufacturing process used for making the repositionable
plates is not essential to the invention as long as it provides the described functionality.
Normally those who make or use the invention will select the manufacturing process based
upon tooling and energy requirements, the expected application requirements of the final

product, and the demands of the overall manufacturing process.

The invention can also be included in a kit. The kit can include some, or all, of the
components that compose the invention. More specifically, the kit can include a chassis, the
module bay sections and other components of the invention. The kit can also include an
intersection board or an intermediate board. The kit can also contain instructions for
practicing the invention and apparatus for carrying out the invention. Unless otherwise
specified, the components (and apparatus and/or instructions) of the kit can be the same as

those used in the invention.

The term substantially, as used herein, is defined as at least approaching a given state
(e.g., preferably within 10% of, more preferably within 1% of, and most preferably within
0.1% of). The term coupled, as used herein, is defined as connected, although not necessarily
directly, and not necessarily mechanically. The term deploying, as used herein, is defined as

designing, building, shipping, installing and/or operating. As used in the specification, "a" or

8



4. The apparatus of claim1, wherein said repositionable plate includes an
el ectrical feedthrough. 5. The apparatus of claiml, wherein said

reposi t i wnkd/es29i7at e i ncl udes a plurality of ventil ati on BEBUSN/®278The
apparatus of claim1l, wherein said repositionable plate is reconfigurable.

7 Thew2RRAr BhuIS: flore! sk iHBE Elalin@R i hahasi i donftinudes vathrihd made

boar e aprparat us of claim1l1, further conprising a nodule coupled to

[13

sai d "ehapsding"anics Wondst'al] or faslt meaagne onmobathag «ngc teuseA I e 2B
consisting of said firgt nodul e bay and said second nodul e bay. 9. The
appamaay eedr at deasf ﬁffﬂf’,onaﬁ‘?ép’éﬁr‘ﬁ said first nodul e bay and said second nodul e
bay are adjacent further conprising a nodule coupled to said chassis and

|l ocated in at |least said first nodul e bay and said second nodul e bay. 15
WO 02! 0S2907 PCT/ US(1 1/ ~9278 10. The apparatus of claim1, further
conprising a rack coupled to said chassis. 11. A nethod for deploying a
.conmuni cati ons network which conprises utilizing the apparatus of claim1.
12. A communi cations network, conprising the apparatus of claim1l. 13. A
nmet hag, cohgpris' ng: providing a chassis with a first nodul e bay having a
firstpl at HBRI? i ng bracket and a second nodul e bay having a second plate
nmounti ng bracket; and connecting a repositionsble plate to said first plate
mount i ng bgpekRl enfadimémpadi theomatzEntop| wilk nowdiea firther r depedbsdy byi the pl ate
mounti ng bracket and renoyably conpectable. to said . i ng

br ac kfstlowing, nyRlémHEneF@mPRes YIHFIWIA seTve, ?cf ﬁgﬂs&%t(?r]rﬂls?tillg gllgﬁﬁ)]io‘gllht%fl sgt;\e{%gga

nmodul e- W, t:hi aig,fd Jyogly giyab gadilitatahn yindepstpding of siags iodul e
to sacl)fd%ﬁelg%ésl}cgi gﬁlgbﬁx%ﬁ%} ate. i@%@%ﬁ?}ngt hod of claim13, wherein said

r eposivhichnhbinseptiat may be pravtioet sl todughsrenpbledhoss of skilligithe i {° BIAGERSt

\FI)V: ;? gyﬁegrtlgeglhagc %\g@rggsgégﬁﬁehgxdarr?glescslh%iuﬂn]o1r,’be WS oS Bl SRe SEdpeUTRE ©

invention.

Example 1

Referring to FIGS. 1A - 1C, the module comprises at least one manually actuatable
fastener 10 located at the closed end of the module 12 or the communicating end of the
module 14. A power connector 11 is connected at the midpoint of the module. A fan 21, an
RF connector 23, and at least one optical connector 25 are located at the communicating end
of the module 14. A variety of other elements may also be located at the communicating end
of the module 14. The power connector 11 can be located at various positions between the

closed end 12 and the communicating end 14 of the module.

The repositionable plate 20 which is configured for connection to the module of
FIGS. 1A - 1C is depicted in FIGS. 2A - 2C. The repositionable plate comprises manually
actuatable fasteners 10, a plurality of ventilation slots 22 which can be operationally
comnected to the fan 21, an RF feed-through 24 which can be operationally comnected to a RF
connector 23, and at least one optical feed-through 26 each of which can be independently
operationally connected to optical connectors 23. The repositionable plate 20 of FIGS. 2A -
2C can be connected to the communicating end of the module 14 of FIGS. 1A - 1C and to the

plate mounting bracket on a chassis. The repositionable plate 20 is removable without tools,



first plate nmounting bracket with nanually actuatable fasteners. 17. The
met hod of claim 13, further conprising forcing air through ventilation

sl ots | owal@dsew7sai d repositionable plate. 18. The met hoBCHUSU/&RH 13,
further conprisi ng conducti ng power through an electric feedthrough | ocated

in sajd LERRGSA 4 ? e Itg oPndtn8alld fetudiisle TRtéRes, ah ddohiicnl Tekdilfronghhand a

conpri sing conmmun g data t'hrough an electric feedthrough located in
sai d plepiisi dfivenalbtienplotst e. 20. An apparatus for perforning the nethod of
claim13. 16 WD 02/ 0S2907 21. A kit, conprising: a chassis including

PCT/ USA / ~9278 a first nodul e bay having a first plate mounting bracket and
a sech¥H™Edul e bay having a second plate nounting bracket: ang a

.repositionabl | at [ bI
rount i ng. DRHERER ndPomvins! I Simaevan s aarde tsééoclopaf%fg%féé{%ﬁsa%‘%i i ng

B

& A&9cABRuALMHin ShdATERE mPtinie 1dn M plugelity pf power connector 11 are connected at the
midpoint of the module. A fan 21 and an AC inlet 27 are located at the communicating end
of the module 14. A variety of other elements may also be located at the communicating end
of the module 14. As in FIGS. 1A - 1C, the power connector 11 can be located at various

positions between the closed end 12 and the communicating end 14 of the module.

The repositionable plate 20 which is configured for connection to the module of
FIGS. 3A - 3C is depicted in FIGS. 4A - 4C. The repositionable plate comprises manually
actuatable fasteners 10, a plurality of ventilation slots 22 which can be operationally
connected to a fan 21 and an electric feed-through 28 which can be operationally connected
to an AC inlet 27. The repositionable plate 20 of FIGS. 4A - 4C may be connected to the
communicating end of the module 14 of FIGS. 2A - 2C and to the plate mounting bracket on

a chassis.

Example 3

Referring to FIGS. 5A - 5C, a chassis is depicted comprising a plurality of module
bay sections, including a plurality of module bay forward sections 30 and a plurality of
module bay rearward sections 31. Repositionable plate mounting brackets 38 are connected
to the chassis at the outside edge of each module bay forward sections 30 and module bay
rearward sections 31. A plurality of connectors 36 are located between the forward and
rearward module bay sections and are used for connecting modules to the module bay
sections 30-31. 16 modular bay sections are shown in FIGS. 5A - 5C, any of which could be
described as a first or a second modular bay section. The location of the first and second
modular bay section within the chassis is not important to the invention. Card guides 45 are
positioned near the bottom cover 51 of the chassis and are used for guiding modules into the
module bay sections 30-31. On the exterior of the chassis optional cabinet mounts 52,

handles 53 and a rack mount 54 are included.
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operational engagement with a repositionable plate 20. The power supply module in FIGS.
6A and 6B is identical to the power supply module described in example 2. One or more
manually actuatable fasteners 10 are used to couple the repositionable plate 20 to the
repositionable plate mounting bracket 38 on the chassis. The power supply module is
coupled to the module bay through a comnection between the power connector 11 and the

intersection board 34.

FIG. 6A illustrates the chassis with the module inserted from the front. FIG. 6B
illustrate the chassis with the module inserted from the back. In FIGS. 6A and 6BA, the
module is inserted into a modular bay from the front of the chassis. The repositionable plate
20 is operational contacted with the communicating end 14 of the module and connected to

the rear of the chassis 41 using a repositionable plate mounting bracket 38.

In FIGS. 6A and 6B, the module is inserted into a modular bay from the rear of the
chassis. The repositionable plate 20 is operationally contacted with the communicating end
14 of the module and connected to the front of the chassis 40 using a repositionable plate

mounting bracket 38.

Example 5

Referring to FIGS. 7A and 7B, a side view of the chassis is shown with a module
inserted in a module bay wherein the communicating end 14 of the module is operational

engagement with a repositionable plate 20. The module in FIGS. 6A and 6B is identical to
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FIG. 7A illustrate the chassis with the module inserted from the front. FIG. 7B

illustrate the chassis with the module inserted from the back.

In FIGS. 7A and 7BA, the module is inserted into 2 modular bay from the front of the
chassis. The repositionable plate 20 is operational contacted with the communicating end 14
of the module and connected to the rear of the chassis 41 using a repositionable plate

mounting bracket 38.

In FIGS. 7A and 7BB, the module is inserted into a modular bay from the rear of the
chassis. The repositionable plate 20 is operationally contacted with the communicating end
14 of the module and connected to the front of the chassis 40 using a repositionable plate

mounting bracket 38.

Practical Applications of the Invention

A practical application of the invention that has value within the technological arts is
rack mounted electrical equipment. The invention is useful in conjunction with
communication networks, (e.g. LAN, MAN and/or WAN). There are virtually innumerable

uses for the invention, all of which need not be detailed here.

Advantages of the Invention

A chassis representing an embodiment of the invention, can be cost effective and

advantageous for at least the following reasons.

The intermediate board or virtual intermediate board allows for a greater variety of
positions for placement of the modular components. This greatly increases the versatility of
the modular system. This invention aliows for a high density of modules to be placed in a

chassis, reducing the number of chassis and thereby the cost required in an electrical system.

The ability to separate the module from the back plate allows for replacement of only

the part which needs replacement. The availability of a variety of positions for placement of

12
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both the modules and the repositionable plates allows for a versatility in the chassis

configuration not allowable with the prior art. The reduction in number of wires external to
the chassis (i.e., removing a “rat’s nest”) reduces the amount of time required to trace wires

or cables to find necessary connections when reconfiguring the electrical system.

The intermediate board or virtual intermediate board allows for a greater variety of
positions for placement of the modular components. This greatly increases the versatility of
the modular system. This invention allows for a high density of modules to be placed in a

chassis, reducing the number of chassis and thereby the cost required in an electrical system.

All the embodiments of the invention disclosed and claimed herein can be made and
execﬁted without undue experimentation in light of the present disclosure. While the
compositions and methods of this invention have been described in terms of preferred
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the methods and in the steps or in the sequence of steps of the method described herein
without departing from the concept, spirit and scope of the invention. Accordingly, it will be
appreciated by those skilled in the art that the invention may be practiced otherwise than as

specifically described herein.

For example, the individual components need not be formed in the disclosed shapes,
or assembled in the disclosed configuration, but could be provided in virtually any shape, and
assembled in virtually any configuration. Further, the individual components need not be
fabricated from the disclosed materials, but could be fabricated from virtually any suitable
materials. Further, although the chassis, repositionable plates and modules described herein
can be physically separate, it will be manifest that the chassis, repositionable plates and
modules may be integrated into the apparatus with which they are associated. Furthermore,
all the disclosed elements and features of each disclosed embodiment can be combined with,
or substituted for, the disclosed elements and features of every other disclosed embodiment

except where such elements or features are mutually exclusive.

It will be manifest that various additions, modifications and rearrangements of the
features of the invention may be made without deviating from the spirit and scope of the
underlying inventive concept. It is intended that the scope of the invention as defined by the
appended claims and their equivalents cover all such additions, modifications, and

rearrangements.
13
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a chassis including
a first module bay having a first plate mounting bracket and
a second module bay having a second plate mounting bracket; and

a repositionable plate that is removably comnmectable to said first plate
mounting bracket and removably connectable to said second plate mounting

bracket.

2. The apparatus of claim 1, wherein said repositionable plate is removable

without tools.

3. The apparatus of claim 2, wherein said repositionable plate includes a plurality

of manually actuatable fasteners.

4. The apparatus of claim 1, wherein said repositionable plate includes an
electrical feedthrough.
5. The apparatus of claim 1, wherein said repositionable plate includes a plurality

of ventilation slots.

6. The apparatus of claim 1, wherein said repositionable plate is reconfigurable.
7. The apparatus of claim 1, wherein said chassis includes a midplane board.
8. The apparatus of claim 1, further comprising a module coupled to said chassis

and located in at least one bay selected from the group consisting of said first

module bay and said second module bay.

9. The apparatus of claim 1, wherein said first module bay and said second
module bay are adjacent further comprising a module coupled to said chassis
and located in at least said first module bay and said second module bay.
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11. A method for deploying a communications network which comprises utilizing

the apparatus of claim 1.
12. A communications network, comprising the apparatus of claim 1.
13. A method, comprising:
providing a chassis with
a first module bay having a first plate mounting bracket and
a second module bay having a second plate mounting bracket; and

connecting a repositionable plate to said first plate mounting bracket, said
repositionable plate removable from said first plate mounting bracket and

removably connectable to said second plate mounting bracket.

14. The method of claim 13, further comprising positioning a module within said
_ first module bay and electrically coupling said module to said repositionable

plate.

15.  The method of claim 13, wherein said repositionable plate is connected to said

first plate mounting bracket without tools.

16.  The method of claim 15, wherein said repositionable plate is connected to said

first plate mounting bracket with manually actuatable fasteners.

17.  The method of claim 13, further comprising forcing air through ventilation

slots located in said repositionable plate.

18. The method of claim 13, further comprising conducting power through an

electric feedthrough located in said repositionable plate.

19.  The method of claim 13, further comprising communicating data through an

electric feedthrough located in said repositionable plate.

20. An apparatus for performing the method of claim 13.
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a repositionable plate that is removably connectable to said first plate
mounting bracket and removably connectable to said second plate mounting

bracket.

22.  The kit of claim 21, further comprising instructions.
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