; €e3eFBBCSD@ hF6FTF[ e < WD 02/ 052911 PCT/ US01/ 49279 DESCRI PTI ON CHASSI S F
FRONT AND BACK | NSERTED MODULES BACKGROUND OF THE INVENTION r 5 1. Field of
t he I nvenw®m/siég i nvention relates generally to the fi elpcﬁﬁsﬁh@%“ cal
equi pnent. More particularly, the invention relates to chassis nount

nodul ar el ectrical equipnent. Il. Description of Related Art An el ect r| cal
chassis should allow for custom configurations and a relatively high 10
density of conponents. A nodul ar DESCRIRFIONt h the chassis and the

equi pment nodul es provides a custoner with the ability to easily select and

of electri cal  cql BASSES SOIEFRRAY FAEb el By SReFEnd Bl oty of

i ndi vi dual conponents and assenblies nounted therein and connected to the

chassis and/or to 15 one%@ PRI ires, _
brackets, nuts, bolts an ﬁ%ﬁ%@ﬁwﬁ VE el ectrl o mﬂm‘”m ,@"wwws
Yan i nportant deS| gn consideration. Mdules can be renoved and exanl ne

oper abi L t y, Fidgoddedlnventioreposi t i oned much easier than per rranentl Pf’ﬁunt ed

fixtures within a rack or chassis. is inmportant to maintain the
reliability of th en the various el enents of an
el ectri cal s?sg hﬁg% %eso‘céeng?z]iyl téil?eeﬁ%}g\/\g Peﬁﬁ%?ah%wa?n t5 &lore paRisylaghn
al so be tigfiavéntiongelars ﬁdcﬁa@sﬁﬁioﬂh@ﬁ@n&dﬁ@a&&%’éﬁ&! c@ﬂféméﬁtat us of the

el ectrical system A chassis preferably ensures y access, sinple

i nstall itl on_and fast maintenance. Mst chassis designs are restricted in

the | ocdki onDeseripfionek Related Art nodul ar conponents placed in the chassis.
For exanple, the bays for the nodul ar conponents 25 typically all ow only

for entry fr Waat is u.red is h
that allows ?{H e‘t:lg iﬁ?{/ha?%s %ﬁ&lﬁg‘%@t@: gorrl Célrslg’n%) Ié‘fﬁ‘%f“l‘&ﬁ B ?115%6'1‘ High
conmpdnedessityi Qﬂnomndnents hAsmbaularT Besigm v € bbihothei chaghis 86d e é@ﬂiﬁ&ﬁt'ﬂi@dﬁl&ese

r equi remant ot her. VWO 02/ 052911 SUMVARY OF THE | NVENTI ON

PCT/ USOPfoves ot fH%r}gme‘E Pr@ﬂlethes H{ERG T GRsihaeledd| angwinaiglleths cetivinsment . mahdes
enbodi ”Hééesﬁfryfd?%sbééiﬁﬂtabﬂ{bahén based on an apparatus, conprising a chassis
including a first nodul e bay and a second nodul e bay, said first nodul e bay
and said second nodul e bay together conposing both a Y 5 forward section
and rear war dDsgigns of. clgetvcdleequiptbadi gerralbf indhede avetrkiionvitls DERAIONOA

met hod, SN Vi
iR comgoﬁ)en?s an% asgergbhes mounted therein and connected to the chassis and/or to

15 one another by one or more bus, wires, cables, brackets, nuts, bolts and the like. The
modularity. of electrical systems is an important design consideration. Modules can be
removed and examined for operability, replaced, or repositioned much easier than
permanently mounted fixtures within a rack or chassis. It is important to maintain the
reliability and integrity of the system. When the various elements of an electrical systelln can

20 be casily removed in a modular form, they can also be easily replaced to maintain the

operational status of the electrical system. A chassis preferably ensures easy access, simple

installation 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

25  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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chassis with a first nodul e bay and a second nodul e bay, said first nodul e
bay and said second nodul e bay together conposing a formard section and
rearward GefdhldRsy11 Anot her enbodi ment of the invention is @mﬁqklt
conprising a chassis including 10 a first nodul e bay and a second nodul e
bay, said first nodul e bay and said second nodul e bay together conposing
both a forward section andSEMMARWIOF THE INVENAIGMNer enbodi ment of the
invention is based on an apparatus conprising a chassis including a first

nodul e bay h a firs untin racket and a second nodul e bay
havi ng a seciﬁ‘dﬁ ?eé"? B IWBQEJ rﬁ%l tﬁﬁﬁ% é{"dil%?mg%ﬁaﬂlegtsr psSmiodruento B}edfliée“c“i?&t is
r enovablgy, &pm@@tﬁ%hse )8 af & enovabl y
.connect ablaée‘:dto sai secoﬁ i ﬁ??% %ﬁsﬁ%sllﬁglﬁbrgéﬁ%&f?ﬁh%l?%i}?&ﬁfn%?%?%%mS of
the cur rr@dulelbtay;amd frst nmdp}eﬂmg and saidsertindanodusbaetogethé, conpopingdotiga t he

app at 6‘[5 bed herei n&b%ﬂ\ie and a nethod for depl oying a communi cati ons
Jnet #10% PIYERE S811% he i nvention is based on a nethod

corrpri5| ng: providing a 20 chassis with a first nodul e bay having a first

pl ate nount i pgotheRekBbdiARet 6f thE GRRALSPRWaSeddYa RRMHAIcAn PRGN SkoRddiEa

nmount i ng bracket; and connecting a repositionable plate to said fi rggt pl ate
mount | nghdskiasidra fisshimgdvlehey end 8 sedsind o calebaye said lmtencfdudmbayaand spidr st pl ate

d I
or acket AR i ae) R ROipo R TRV FeshCa B o EE M eRe Compr i ng: a

chassis including 25 a fi rst nodul e bay having a first plate nounting

bracket and Anst#epesibsdigicheofxhy imautifgisbaseranskip) anerihigt dhagsidinelildatg and
a reé)osmlonable plate that s renpvably connectable to said first Iate

i ng 5t aradule Baypndaysseens Jodya hébtsam farst moduyle fay é%‘bﬁﬂ!(:] wcan%bmﬁgu i ng f
b k %]1,’10& t t
ILZCI ﬁbg?h?tog Hrﬁé)& ett efﬁ)@%‘/ﬁ‘l&r&‘ﬁ%ﬁ’&g@%gun oodovmg:l gongl hg‘regdsl g

conjunction wt h the foll owi ng description and the acconpanyi ng draw ngs.
It should beAnother stbodimednb o tter inverdtam isbasddodd anviapmratas comptising a ckakdie

Idg,([j i,ilc ?ts llnrégl ngge; rtergocfuqbg a\Pl}lgs aotI rstt;r)]gtel 1plgl?nr'glinlg%rac cet an g%éc%lfll ScPd%?e | C
having a second plate mounting bracket; and a repositionable plate that is removably

15 connectable to said first plate mounting bracket and removably connectable to said second
plate mounting bracket. Further embodiments of the current invention comprise a
communications network, comprising the apparatus described hereinabove and a method for

deploying a communications network.

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

20  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

25  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,



5 thereof, is given by way of illustration and not of limtation. Many
changes and nodifications may be made within the scope of the invention

wi t hout deypédospgifromthe spirit thereof, and the inventigiaglyges all
such nodi fications. BRI EF DESCRI PTION OF THE DRAW NGS 10 A cl ear conception
of the advantages and features constituting the invention, and of the
conponent s ar’i‘diempemat pither ainboddeénts yt thes inyentiond exdliwbd fbetttre appreeiatedomnd wi | |

becone nor.e readi apparent. by referr.ing t he exenpl ar andtherefore
o T B fstog ] bt SRBaETer, &1 { CaRBEcr R HUR o o SV IRE o BRSO e, dhe
f or m ng agedp@fahy@l drivhg8Pae bﬁdu@@hb MderidBHEhEWvek Bhhefhe rﬁﬁ&@lnghﬁ%ﬁ?ﬁtﬁahs

designate the sanme parts. It should be noted that the feature
| I I ust raﬂeld indicatieg dx%fﬂnn@]sendmdlmmts redcthesaventiond ami/vmumrcmsaslmmﬂ‘el @8aild A -

the § nviithin s At BANS o  FiGieiont a0 oo ABHIICD oty anees o
o epOSI t m@m@daﬁoﬁé ala§ Balads aeﬂtﬂi»@ th$ 86bpd dthihk hﬁvaﬁdﬁlwmut Fdegﬁtm Arom e

representing an enbodi ment of the invention. | ustrate

or t hogr apiiit 1evgofyanddhe mventiny inpiudes &l smhpn@bﬁmtlong an errbodl ment of the
invention. FIGS. 4A - 4C illustrate orthographic views of a repositionable
plate that can be used with the nodule of FIGS. 3A - 3C, representing an
enbodi ment of the invention. FIGS. 5A - 5C illustrate orthographic views of
a chassis, representing an enbodi nent of the 25 invention. FIGS. 6A and 6B
illustrate orthographi BRIEEVBESCRIPEFIODUIOFTHEDMRAWINGSDI e pl ate and
chassis depicted in FIGS. 3A - 3C, 4A - 4C and 5A - SC, respectively. 3

WO ﬁ 2/ 052911 PCT/ USUL/ - 492 FIGS. 7A and_ 7B illustrate orthographic views
of the nodul & FEBbLSIICFRiRILPLINS vantages FNaaEes fROPFHNERS Eresonaand of oA

- 2C anghefomporfents” ﬁﬁp@ﬁ‘e&éﬁfo%' Jf m%h& g@te’rﬂsl prpbided %ﬂf'ﬂ‘th%%@&ﬁfo . y{l'l SWcdthe 2
chassi s corrpr| sing two nodul ar bays I ntersection board,

r epr esemyérg gea@ldy eppaditigrtefafing tretherexemplaoy) .ang ther@Breiordindtif entHodimerrs e
schemat |. chassi s conprisi wo. nodul ar s and a. nodul e,

7 pr os et Rindln SEHERT “GoTHBY v, ISR ECE B 05 P SR TP DS IV
EMBODI MENE Seforentt Echlafbit@dné ideBigAdle ThE shihéEftirisO nItaé}H)ulch Be e tint tRAHREs and
advant ageous details thereof "are expl ained nore fully with reference to the

nonllp mi tillugiratedtio therdsawings laeg netnecdskarily drawretd scalet he acconpanyi ng dr awi ngs
and detailed in the follow ng descri pt| on of preferred enbodi nents.

o as naleey Rt iR ERRRRRT e BF R BRI b B M B, T

FIG 8, iaveakiassis i s depicted conprising two nodul e bay sections, including
two nodul e bay forward sections 30 and two nodul e bay rearward sections 31.

FIGS. 2A - 2C illustrate orthographic views of a repositionable plate that can be used with

the module of FIGS. 1A - 1C, representing an embodiment of the invention.

20 FIGS. 3A - 3C illustrate orthographic views of another module, representing an embodiment

of the invention.

FIGS. 4A - 4C illustrate orthographic views of a repositionable plate that can be used with the

module of FIGS. 3A - 3C, representing an embodiment of the invention.

FIGS. 5A - 5C illustrate orthographic views of a chassis, representing an embodiment of the

25  invention.

FIGS. 6A and 6B illustrate orthographic views of the module, repositionable plate and chassis
depicted in FIGS. 3A - 3C, 4A - 4C and 5A - 5C, respectively.




There can be 2, 3, 4, 5, 6, 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. Wieodwtward and rearward sections conprise the arge/bgimesy the
front of the chassis and the intersection board 34 and the area 20 between

the int giégc%\on board 34 and the rear of the chassis. The chassis
conpri s and/Bdlusiie erdkamenbic vewaes thermedyle repesitionatde plate andrchassidul e
bay sec i ngehge a aced substantially
symmtr?%lgpﬁéglltg(%\%gﬁ ? eﬁ?‘or%jﬁ@s%g 5861%451%&3\\/\%&(1 31 nodul e bay sections,
it is also referred to as a m dplane board. The intersection board 34 may
be | ocaf&d. Bnillustyatpd anschematibeviewt afi b avhaadis chmpribiagstwe bridweenaybheantr ant 40
.and 25.the rear 4]aaof the.chassis. . The intersection board 34 nay be
| ocat ed HHSTRIOR G FRBLESCDERE aepbrdimsat oftheverdtg, about 40% about 50%
about 60% about 70% about 75% about 80% or about 90% of the way from
it he §romGORA ARt &Hjﬂ%lj ersection
board 34 is Shovmg%il? ?rtl%fefl%ht&ﬁgﬁé;ﬁif ?Vrg?fv%nq;t% ? the C%S]tggb;-{nga{?%bgﬁs Al
i nt er sesgdyle, tprasantdng dmemmbadimentwifithe ewemtivoh. at | east a portion of the
interior wwdth of the chassis; it may 4 WO 02/052911 PCT/ US(11/~9279
extend the width of |ess than about 10% about 20% about 30% about 40%
about 50% about 60% about 70% about 80% about 90% or about 100% of the
interior chassis width. The height of the intersection board 34 shown in
FIG 8 is |ess thaDRESERIPTEONOF IELUSTRATIVE EMBODIMENTS hei ght may be
about 0.1, about 0.2, about 0.3, about 0.4, about 0.5, apbout 0.6, 5 about
0.7, ab ut 0 ?‘F or about 0.9 tinmes the interior height of the chassis.
There i & no dBEABYEMION petween the forward and rearward sections of the
chassis as dermnstrated in FIG 8. The terns "front" or "forward" and
‘regs”, "backhe iffentif® %Mc@aﬂ%@ﬁaﬁﬁ&eﬁd eﬂﬂ'aﬁtg éoli'lg aehas s oq‘ra?e 8&}1&1{1&4{ at ed
to the orientation of the chassis In & room of ¢ NE OF I 6Nt At oA FTralati ve
to t he moredully ‘grthwetfqrenc'éhﬁsetm amhnamlg tméﬂdﬁmémd: ythétouret hitustrted oiv ¢liv ence

of demarcation .and_conmun t n at osj tions thin the chassis. If
a ChaSSI %Cogipa%’gg%ﬁ?‘?l@ﬁf aﬁ‘ %tlﬁltl t:hg fﬁl’%‘?‘ﬁ‘gﬁ(ﬂfemuﬁﬂg@@m@r gpped “éi‘ﬁ%!ts

"rear" @®escripglondeol el Kﬂ&@xfnecdi\ﬂiﬂnéntl@%nﬂ(i)r&é@ﬁﬁg aRahigdLs {uecr @d Q@%\ Wegptd he

chassis before rotation and the chassis after rotat’ion. erring to
FI G 8, upngsessatilyrehseure dhe inventipndn detail. be a virtual inter sectl on board. 15 A
virtual plane is created when a pl urality of nodul es are coupl ed to each

ot hes . Modul par t hi forward apd t

secf § ons of g%ﬁcg%tjé ggs%ld n%rga%1 ﬁwleaés g?pﬁc S%r‘*t"ngnR‘é‘aJ’% ﬂ%cfﬁ‘%b‘?nsbays
my be awmhwied edo hcbda&f:ba}mfdﬁfrard Aetiens 30@@%%@&@@@@@%&@@& ectibhe 3¢,

el ectrmﬂlc connectors create a virtual |l ane within the chassis which

ext ends IPFFCLAHPF dctiibr> SubSt 2nk0, A1 12, ﬂéﬂeﬂ 1181 16,474 b 165 302523 40car mbeces
of the @hasfl snd debrvitd ﬁrﬁﬁﬁlﬁ:{@r\/asts&%régt &llpea!#h H: J For@hrd 4 .’ﬁ'@/%}d ?e@tlgl ard

34 span a portion of t ior w aSSI S. or exa
nmodul e kowmptisedthatardadmswednnthp dront of thiei chassis ardwhe dlt@leecttlonrboafd k27 mﬁﬂnlearéaay

| ect i call | t int | t bst anti al. |
cymale  Beer) Wt il Bt o B il B Tt Aot fomprscs At s
tO a MDeHibrBediidf ab&ild 34 'b@ﬁ@éen'ﬂﬂe%ﬁbax‘ﬂ" Skt Redrard SRR @af?as\éct%?xgt : the

chassis. Mddules in adjoining nodul e bay sections nmay or not a so e 2S
el ect r offiteragatipn chnapd 8d isopleessh s@iskratially ‘symmetrcatiydodtersenp rt]m/ fm&txy 30 and

e r ofter B B FRENPnt e B e S50bRS vokrs. Hi'ftarEetion

board 34 may be located in any plane in the interior of the chassis between the front 40 and

25  the rear 41 of the chassis. The intersection board 34 may be located about 10%, about 20%,
about 25%, about 30%, about 40%, about 50%, about 60%, about 70%, about 75%, about
80%, or about 90% of the way from the front of the chassis 40 to the rear of the chassis 41.
The intersection board 34 is shown extending the entire width of the chassis. The intersection
board 34 in FIG. 8 will extend at least a portion of the interior width of the chassis; it may

4



faci ng substantially orthogonal to the direction of insertion for the
nodul e such that the connector would contact a simlar connector when a
nodul e wagsyg 6gRbesigd 1 nto an adj acent nodul ar bay. The hei QI*XET/UW dbdye and

| ocation within the chassis of the virtual intersection 30 oara 34 may be

varied simlarly to that of an intersection board. The virtual intersection
board 3&xiged, theeWidth of dessthan ebawob0%bahett 20%, ahpet30%59houd Ol BOYY SeMout

40% ab e 2P0 t 709 b 75% bo 80%. or, about. .90% of

the way ru('%%e &P %Ot’@’sa%“w}ézﬁc’%é%%’l8%%‘1‘?‘%5?897"- ﬂg%‘?émg %% ﬂ’eas%ﬁ&ggtgs to

t he reafheheightoftthasstesectihebostd 841 shovnIncFIKE @t is ks bt the 3dtelibd heighttoFgk at
the interior wwdth of the chassis; i extend the

| east a porti %n 3‘1;? t may

i dt h ofhasgiss Thpawkighsipy brodhouh Bduabaud) 2, et 0-308koul Bk rbaled, 5. abeut 0-80%
abous 6984t ALOULE Y8 o2 08P - Rei Mt % of the interior
chassi s vviuéth.’ T%e héiogE?MIct)f %ﬂée%?kkﬁgﬁgﬁﬁﬁl%tggcgﬁﬁlﬁ;%%ard 5 34 is less
than the interior height of the chassis. The height may be about 0.1, about
0. 2, about OTBereabaot differencabetsteen.the fooatd Bnd readbandt sedtidns abthytch@ssts aPr
about 0.9 tines the interior height of the chassis, An additional board, an
inter rreﬂ?‘&?’és_trﬂ rIB,eFfﬂgf' bthect?ﬁ‘ﬁﬁ eg'oflb ®h o’é’Y?égsF‘%i RRE > | ARG neldi Tstvasdar d
s | ocalhen Rkl BEhUBRRSER it RIat@Cl! B oheRbor b HAdHhIG: If PPl Id1e 10
chassis or between the intersection boar and the rear of the chassl s.
For exathsl erienfatiomtrelatiec ttd dthe biosred ofregyahity. | dBmse desntb sranisedilsblely for the
sympetrical ly between a front. of the,chassi.s.and a.back.of the chassjs. An
it UF e it tenienes PHERRY B0 e Comuisdling Friai S Pfiett virtd 19 hesects fn

| nt er meghaakig ob ge chrtnfl i eRFGiKis btalddel 50D ARE kife “AldHR” hﬂq]elreﬁecgr@{'e‘fa Rl thet®y
also be a virtual internediate board. For exanple, the Internediaté board
may be wouldibs natfenaiivnhlediffsranbe beiwteen ke thassis heford romtibe aui thaielassis aftet h

t he intertrredi ate board and the intersection board are virtual. Mre than
one i nt 'MW at e board may be located within a chassis. Referring to FIG
9A, a chassis is shown with a nodul e 50 positioned to be inserted into both

a forward 30SaNGeRrrigafo P s3the MrtideBlioBYard 39t dafibe al HRtuAPHMr&cEn board.
positioned to be inserted into the rearward nodul ar bay section 31 I's shown

as & sol vrtedipeicciscreatndl when 20lusalityloé nedulss aire ¢anplad toceable othais eviodules at o

t he for . i i.S_sho .dotted |ines, The dul e 50
conpr i sé@gtﬁ &%9‘3 W%Pgﬁ%fﬁg%ﬁﬁa ds'% ??r‘f'\?,i\@tsggtﬁ%lsho i%ghP d"glf“ l?‘ﬂ'eorearligga}ﬁ#]mt'w
nodul e withér h¢jdcénttroodler Bduhey baycednnedttd ite da6ls Bilidd dnstbdie oh @h Ahtersebtidhe
end of the nmodule that will contact the chassis | ast. Connectors 51,

repr eseAP@E Byesadedrompernnssiarssyente a vitnal plang pyithin gher chasgis whishesthndein can

connect el ftlh duBLERASES AAMA ML Ron A BIRYHEDRRED 108 BhkRRiLde
chassis. The connect or can al so connect to another nbdul 8 To create a
vi r 2@al thabtherwduosli ioterseotion bodrtl 3dsspan atpenipdrasdthetihiatior Width @f fieciiagss. 0ot he

nodul e coul d be sjtioned at various pasitjons between_ the two ends of the
nodul e. e)ﬁadppquaaﬁﬁﬁgi,e llf)ﬁ@e‘g Bhf?é%?tlﬂ‘lpago‘ﬁll Ijn atoryandrsgalion ef adeqduisnbay e bae

nodul e af W i : 9
about 20‘V§§d§goultyl%&%e@aag%%o@g%ﬁ%%ﬁa%{&%f boute@i%%lg)(? 8%8?@8%11%)8 aebout

80% or chassigand tispheck of thewghgssisrtorm nedilolocaled attedstlin-pettarithis thensamtasdibaynt o

t he nod Y. 6 . WO (12/.052911 PCT/ USQL/ -.49279.Al t hough FIG 9A is

dr awn sg%:cﬁogﬁétth%ﬁgaslsﬁt elﬁgigé'élﬁ Hha(%85ﬁ§ mest eptéay! sggté?rgdm%%f mey 1ot Alsoehe hal f
of 2hie ekosaiicallyocOPIREE chéh biter WAV the IRodulds pevitReT &dseased halb tdiple
designations of top .and bottom can easily be reversed. A chassis of the

cur r ent Modplenin adjoring bansections dewonldrberisaviced lodavead eonnedier tivtheonpdiles he
e Soka) upane SRy BaOed ol B0 8 RRERA T Y,
“chassi scommictoptdudd 20ntaét 4-binilad Aohsecsdiowhernh edduld HaE tihd@fed Gnto an adjacent
modular bay. The height, width, and location within the chassis of the virtual intersection
30 board 34 may be varied similarly to that of an intersection board. The virtual intersection
board 34 may be located about 10%, about 20%, about 25%, about 30%, about 40%, about

50%, about 60%, about 70%, about 75%, about 80%, or about 90% of the way from the front
5



15 of the nodule 50. The orientation of the inserted nodule 50 is depicted
in FIG 9A as having solid lines. Arepositionable plate 20 is shown in an
ori ent ati wo dprs2ei@nnecti on through one or nore connectors @T,%61§9i7lge
chassis arid nodule 50. The repositionable plate 20 is configured such that

it can b? connected to the chassis via plate nounting brackets |ocated on
t he modQf thehgssisde theea ahtheichassiss The gl antersedtion; hegust 34ewill entend #tdedst ont

of the = : it | b X uld.then. nnect ed t e
chass: s P g MREAEPIRIA bP ISR il Alee opE ViR o ERGET b

pl at e cobguti2086 abopt A0%, iabyutof0%) SITRAEEYS Ibvdti GV, Cabuk 044 GBoREEHA! hbbut

act uat aghoe f ast enﬁrsﬂ such as thunb screws, ventilation siots and electrical
f eedt hr 00 &nST AUt f 0%t the grior shassisvide | Thy hseshe of dhe onahintecwttiombatad a. A
reposgiti A i L. 1t onapl-e pl s.can,20 25
ot o chamaoan RO shEerER AL of Ml B THERRT PAZS: R £opRil o2

s eposi t Bomal0.3labowt Gryaboet 8.5z atbut 0.6¢ asuue 017, bbouk,0.8,or Abowt, 0. B tiffes FRY terRe Ul €
bays. | Cﬁ‘r(]%bﬁ seen fromFIGS. 2A - 2C and 4A - 4C that the repositionable
pl ate of B tho@nassiic js twice the width of the repositionable plate of
FIGS. 2A - 2C. Simlarly, the nodule of FIGS. 3A - 3Cis twice the width of
t he nodul e ofanF { P -3 =B pe | nyent i.on
that one nodul eﬁiﬁrig(/)%arl %gr?gd%ragpglgﬁﬂegﬁg%fjgaﬁ% g'{agol{)esrcc r%‘rg%?:é gﬁé £ %&\élspl Eﬁ%l ity
of nodulMermisdiate bpardiis lneated eittes detweenhtht interseqismi board Bdl ddihatfort @IMBet ed

t h .S b ted t dul.e, | d i dul b di tl
behihd ERE G QEF P ag aichealien Bad MofuE e tspant hepiews mEgr BEaBhneet o
to a nodigreediiofdoatll By dRYoQted ffbsERAMLsRRY Strik Al Bgt?&fe?ﬁgsﬁ@t ¥ tﬂEe&{%Eﬁlés) f

w res, cables, or other connectors in ttheé interior chassi's.
al | ows fust 2 bagk of the ehessis. okn intermsdiatobearé niayrhedbedted sibstantialiyssanistricalipr e

f By i t i "rats. nest" of w.res. Th tj cul
et er i apcued b b0 OBk BhE A bho Ping pBisSisn e nGaneliv € boud e bilios 0. -
30 Conveniren lipterthdiiate doasd. t Fonabhpif)! Bt aferdledide bbaManly 8O sGRD istlaﬁ While of

any metgl material, If a conductive material is used, it is preferred that
t heldmt &’Fi igjerssation hoard isvbe yidyal jon bathalhe ngermediat®boaydUs@athe IRErEALE Bakdd-9279
| ayer s ‘ LNt WFor th nuf act.uri ng operation, it is
an advaﬁ?gé@éﬁlbi‘g‘#ﬁ?@@e§8ﬁe§ﬁ?@%888%“1%%%3{ ‘g]‘[%g%f:&‘%@é‘}?gli‘?s Bowever, the
particular material selected for the repositionable plates is not essential
to the invenRefomingtn FEREOAsa thaspis dy slibeen itk ad@saiile Bochdsitivakd @be Maensd | Y,

t hose V\hpg ﬁg&le ‘or 5 use t({]e invention will select the best commercially
avai'l abl®® RB 1 _a@aﬁkﬂl LB HE HoBadHickaysrcies « ThmmodylsiJ0aasisitiongd ta he
expect ege aRBHEC R BHE feRFVHE SIRRLS EQfon 31MRlsnBEaduGt lia%%nﬁsggengeagg nges of

b3,
t he overal |l manuf acturing process. Sfﬁe parti cuPar manut act urin 'OCESS
uset0 f omoflalerSOasitinged e be épsered intm titsl forvpdrd nesivddydialy dediioni is ehpemn sy dettend

of "t he. TttenT<GRBAER Plontriset fr SRS el s} Gt Bevabio! Beispacdiion

met hod. mofiulehiggktedtitalthé fodsRbayiflrst i5 163 BlaArtheHeikhds thd end bPESSSidNE %E@r t
with perforating, followed b and then optional palnting an

f orm ng,
at t achn¥ill comtagihe shpssis lesty. ,éoﬁl@é@r& gl,d@gme,nt‘tmwrtb@: diewond end estjearadi the

However i r rocess,.used for making the

ropost ¢ THSE R YL U BERT B BRI RR Rl RRGRRHS ToaEiy FEntnidiflg beerd
pr 024 dewithinethe @hassisbelThef conpibétoRa1 dayi-aldodomedt o ahother MBBuIRR 8reafe 49Rbe
i nvention mnljﬁiﬁlect t he manuf acturi ng process based upon tooling and

ener gy PLgSRcHen@Ree. | pecqnteraplated thal the eonneearsy aytiiemapdine sowd be pesitioned

pr oduct i SHBHE 0 C i rogess. The

i nventi ?(l)tn‘aa?:igﬁg g|8551‘(€)1 be 1| ng%gfgga’ionéﬁgg %k,l[therﬁﬁ%ﬁlgl F%ggg&ll & @Se""%“r‘r‘é",f C(S’Pldal |,
‘of the bOhalfwppbetwesnt drals afcthp mseluldes ishovemtin GG, BB e Thp @ohiidcess lcpuldtre ki t
can include.a,c 1S, t ul e ections and _other conponents of the
i nvent i %’ﬁ‘f‘ e%ﬁB‘“;}?ﬁéﬁ?"&F?B%? g‘%‘?"ﬁ &B% ri‘%PWt et a0%e aP‘éPtcﬁ%E)/a rabout 70%,

| nt3 meghioat 80RO8F Aboul BBYKLE the Ay RO BE ﬁié}nb‘ﬂﬁé i §d fﬂge?tequfgo%gﬁdd%leng
the invention and apparatus for “carrying out the invention. Unless

ot herwi%%l-speci fied, the conponents (and apparatus and/or instructions) of
the kit can be the sane as 25 those used in the invention. The term
substantially, as used herein, is defined as at |east approaching a given
state (e.g., preferably within 10% of, gnore preferably within 1 % of, and
nost preferably within 0.1 %of). The term coupl ed, as used herein, is

defi ned as connected, although not necessarily directly, and not
necessarily mechanically. The term depl oying, as used herein, is defined as
30 designing, building, shipping, installing and/ or operating. As used in
the specification, "a" or s




WO 112/11S2911 PCT/USCQL/: 19279 "an" nean one or nore. As used in the
claims), when used in conjunction with the word "conprising”, the words
"a" or "agwodémapogne or nore than one. As used herein "anq;éx,q'? mm.ﬂean at
| east a second or nore. 5 Il. Exanples Specific enbodi nents of the
invention will now be further described by the follow ng, nonlimting
exanpl es whi @litheigh Fer 9A it dravid mcthrmutaaziyur&ermtldatmbtd mast bmhocfiteatlmlﬂ@@ of
significanc es are intended nerely to facilitate an unde

st andi anW?\ﬂHfE %F%c {hremestie ﬂi‘?ﬂ“@&'ﬂ? o s msisrsioodcinptibg d%ﬂ“ﬁ‘@“ of t her

enabl e {J08Q BBfttoﬁkéénl cak %B@Fev@xrsgd LR dh ?s‘fst bfSfe bidCerlt @P{\%'ﬁhbﬁ’ Wlth’%ﬁclﬁ{efge&%ry

the exanmpl es shoul d not be construed as limting the scope of
i nvent i beard Bocatgsl & the Refftem woif tigp ¢hasdis Gnid n&qulratﬁ,e thodulerS0l shewe anPIG. Sa% tat

| easf ope nman a tabl e 15 fasten O Jocated at the closed end of
t he %DdB?(geril éﬁgfh%ﬁég&gM?@é‘Pﬁeﬁgm’e‘ﬁﬁ’ £ Ci#€Snodul e 14. A power connector
11 1s connect ed at the mdpoint of the nodule. A fan 21, an RF connector
23, and at a0 PRYI &l t ?ggg{lng
end of the rm ul e %4. IAﬁ}v%\{z'?l e‘fcy a(Piﬁenrgéde e?r%h?g?érr:%‘a Jbﬁeé’:‘?’)oca at
t he comfitheqatdulgS@ndhe bneﬁtetmmmﬁjhe irkértedlmedyle S6ris depicted iwFIG. DA ashdéng

the 20 cl osed end 12 and the

| ted at t
cormmun S0 WS Ao B prARED A 20 1 herH -SRI O 481 GOTBPEiioD hiSUEhPBROF s
confi gupRee fc%hn&,%l@eﬁ Iviifh G tcﬂ@ssﬁoghﬁ Gn&fuld 58S Therepo aﬁmgnéb?e BRE Oeqis in

FIGS. 2A - 2C. The repositionable plate conprises man 'y act oat ab
f asi@nerenfigiredsyshuhatlit cap befconnented ot tho nhaskistvéa platewhowtingdmadiets located on

oper ati gnal | nnec 0 the RF feed-t whi ch.c

oger ati Haalinpé 188’%?4%8%@1? {hﬁssés Bloglﬁlr?nﬂ]n Fd?s%g lﬁtﬂgﬁﬁtﬁ%%g hedi]?éssbﬁaah%al

f eed- t higeogitioRsble pldie Voulhthed bs 36nRRtddnd TREOEREE lavd ARRIRL 50‘-) ﬂ@inl me waaneet ed
to optical connectors 25. The repositionable ﬁl ate 20 of GS. 2A 2C can be

connect & Qh@S&H’n eTh@rﬁmm‘u@mblmgla@mmmnaem phwalityeof I‘Jlelmntszﬁmhldhﬂcan induded to

- emovabl B BT R (R0 Babis SRS CRBRIMGE SIS R Bihicef uae

a pnﬂraEaeaﬁu@Liglﬁ&ﬂﬁ&i hne ﬁéﬁl@b%ﬂnﬂuét&@tgj%?%r cafim@hRaking &ah. . f eedt hr ough,
and a plurality of ventilation slots 2 Referring to FIGS. 3A - 3C,

t he power supply nodul e con@rl ses at Ieast one manual ly S actuatabl e
fastener 10 FocEPesitignaiperidiersisd maedlygr nhdatBeiul e Reposiionahie d&ﬁtﬁﬁnp%tl ng

The i dparoragtly b coniod @ thd hoghiedRleor GRIRRRC A S RIEAETANE, |

f:om*run :j siztd tgcaamectdd 1t Be3,nip dwir mckd moliuledbayst ¥t aafi betsbar frexlneﬁ‘i@ﬁt SAFERC a:hdso F\e
4. As . F

pover Akt Bt e TEBH e aie Al SICTAA ofs I5B8F: R ecetiiBeipEonpe

cl osed enge é2FRNG 1he ZZP”‘SHﬁ'i'.lafiF}I kROnRadle ot MGst Ba n@@'% Swicke width of of
repositionable plate whi ch 'S configured for connection to tﬂ] u? e of

FI GS. 3modulsa®f H%Qﬁct K Ttis m @pectef the airenTiny entipgotiat bunabiide phdibeone
conpri ses ct uat abl asteners I urality of ventilation
slots 22°R%R Hgbclgﬁl elsocﬁg?%%ei%tﬂa?lﬂlk}l @é’ 9%’8?%@“ Y% fan 21 and an electric
f eed- through 28 which can be operationally connected to 1 S an AC inlet 27.

The repositi dnahhloengdeasaey fat @ﬁeﬂﬁbmnaﬁﬂé\platélﬁbmyteb@o 6 Qhasitrdtohfedtétto a
conununi cat (ifga end of the nodule 14 of FIGS. - 2C and to the plate
mount i nglasuiec Resateh 18 Hiea sagdular Ehay p‘lhéecﬁyRé?IBFﬁll n@et Epopitignablg, platgc, Fhe

chassi s rfiRRhiAk be odinecilo Amdtie NoGUH £ BE SARE R

or secon rsmgu?a i)Et%rngg\ctelcon o 0I cr)%%on 8 éHh {%E’r st an iekcﬁa’}g% d&%l ar

bay chassis by means of wires, cables, or other connectors in the interior of the chassis. This
allows for the placement of connections external to the chassis into more preferred positions

without creating a “rats nest” of wires.

The particular material used for the repositionable plates should be strong and durable.
30  Conveniently, the repositionable plates of the invention can be made of any metal material. If

a conductive material is used, it is preferred that the material be coated with an insulating
7



section within the chassis is not inportant to the invention. Card guides
45 are positioned near the bottom cover 51 of the chassis and are used for

gui di ng mygbibpes2e1t 0 t he nodul e bay sections 30-31. On thep@xt&hii@s790f the
chassi s optional cabi net nounts 52, handles 53 and a rack nmount 54 are

I ncl udeq WO 02/ (152911 PCT/ US01/ ~9279 Still referri ng to FIGS. 5A -
SC, an fﬂfeérsg%@?' der G&ﬂnﬁlesaamé ¢ Hagh maanfagtusiog pipsthtioo, ithis ahabeitegeits h

front h r 3. The intersection board 34 is
%gg,%faé 4 ?ed ga%r ea;e%@g . :

or t hogon to t ron ces of the chassis. As depicted m dway
bet ween t he front and the rear of the chassis, the intersection board 34

can al so be diEmwaviehabe partiaular mackplab sdedvairad. thd" FepoSitibRdtes pRedsii® RoPQasdliaB4
can al Sggﬂfﬂll ocat ed t different distances between the front and rear of

the cha 1°8n?‘5y oge pf deaudenbeetsiibed dunctigpnayaimalyndhoseouhavaalie or
sect §on f S r e a abin
rount on St A8vaiaacw s ISleb" e O Sorhero it iy bR AR ML BRbR She
FI GS. 6AC@!wdrllssBpf ra)ssamba“allelwhqf thenexpettad aprslicatiors fequitembitt of tHeGURI pRdR&Y Y

nmodul e in dul e, ba erein the conmunicating end 14 of t he
nmodul e |a’§§§}9éf g?\%ft 5%39%%‘%‘ YHTHEPPESSSi ti onabl e plate 20. The power
supply nodule in FIGS. 6A and 6B is identical to the power supply nodul e

descri bed i n T Wl A mENFa QiR ??dé?snﬂéédl Yor %H@aiggltﬁe r otsﬁﬁﬁﬁlglfaé&atg 5 o

used to couple the repositionable ate 20 to t repo tiona

mount i ng wld\bﬁemexs&lsove aﬂderepﬂmdscsblc Cﬁmememky tlmnmphwfad:mfhﬁiﬁhe &p@ﬁld@heﬁﬂe to
the1 ?h 0 ththroeu%g ac nn ect |qo && ovver connector 11 and the
i %5 OB RYEHSS Caf’—’ &.CAEHG PRt P‘f‘i’c’%é‘nl’ HE &t i bypationiaethad g df e

i nser t edhdet amethng dse@Nit. is préferrbB thdt! tHS t

inserted from the back. InlﬁrFI GS. 6A tangg(gégislﬁ%]gteaﬂggﬁﬁﬁu%&ilﬁg ?tﬂlsogar%t edﬁ nt o
a modul 5‘?“"5’9@5 R rthemeoptional peinting asdastachmenheofy bpdviatd ¢eghl feedpttmbeghd) i s
operatugpc;]ﬁ]!] a&E&gra(g}th t he conmuni cating end 14 of the nodul e and
onnected to the’rear the chassis 41 using a repositionable plate
mounting bracket 38. In FIGS. 6A and 6B, the nodule is inserted into a

nodul ar bay flowevehehe @amourartmmﬂmgsmote@ ROt hANMEDkR RpBtiBorid S
opeﬁgtl Pal |y, contacte thh t he conmuni cating end
tes “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 includé some, or all, of the

20 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

25  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

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

8



25 14 of the nodule and connected to the front of the chassis 40 using a
repositionable plate nounting bracket 38. Exanple 5 Referring to FIGS. 7A
and 7B, awd espdiew of the chassis is shown with a nodul e pdigg§did4on a
nodul e bay wherein the comruni cating end 14 of the nodule is operational 30
engagengnl, with a repositjonable plate 20. The nodule in FIGS. 6A and 6B is
i denti c&f (R PC PGS 1S Bepfiinpas clan(s); whep psed: imecaniingtien gaticthiebrerdi n
exanpl er or Ayl yn ner.s are used. to,coupl e
t he repgéimtp ?g%gﬁltggg{og%ﬂ%ggﬁ t SMt ﬂ%yrrlg’%g?#ﬁ%%g%ﬁe%r a‘%gu Frhg BPHEket 38
on t he ohpaseas at [Tt apenead osuppey nodul e is coupled to the nodul e bay

t hrough a connecti on between the power connector 11 and the intersection
board 34. 5 FIG 7A illustrate the chassis with the nodule inserted from
the front. FIG 7B illustrate the chassis wth the nodule inserted fromthe
back. In FIGS. 7A and 7BA, the nodule is inserted into a nodul ar bay from
thesfront of the chassis. The repositionable plate 20 i s operational
contacted with the corrununicating end 14 of the nodul e and connected to
the rear of the chassis 41 using a repositionable plate 10 nounting bracket
38. InlH cs Exgmplesd 7BB, the nodule is inserted into a modul ar bay from
the rear of the chassis. The repositionable plate 20 is operationally
contacted w ' i.n of th dul e and,caonn ed to the
Front of t neReaengyRHL CEb T lEn Kty Ry ed B desa it ahp Falorare e
15 Pr actantialitidyp pikineples onkichf witlhgetvBvenilh@aa® B 86k C@dtaipRRLbeA RN Tost he

i nvention .I_hat hﬁ@ﬁval ue within the technol ogical arts is rack nounted

el ect r i CEPHEHHGE priist SX2mples; He dntendsdl merely do dacilitatec ath understandingiof hways in

co ni 1 : : ' . oThereare virtyally
in nmt?;rer‘g%}ﬂé %ﬁbslggé%? ﬁ%egf%%gtﬁ%eﬁ% d I\@yfrﬁbe% %%1% ?1%%% E‘ISkr%@tm HE aftoqr f‘%ﬁ’eher e.
20 Advahe iyestiof. Atmerdinglynthie@raiplzh abaild noehpr @metrbdd g lﬁﬂitiﬁgiﬂ‘i&ﬂcﬁﬁﬁbf@l% t he
i nventi.on, can be cost effective and advant ageous for at |east the

fol | owi'AE¥88sons. The internediate board or virtual intermediate board
allows for a greater variety of positions for placenent of the nodul ar
conponemXdnpldlii s greatly increases the versatility of 25 the nodul ar
system This invention allows for a high density of nodules to be placed in

a chassis, MRgiueingo HIESNYADICOeCRBRb SofbflsdsAERY ohb Snaifiily LERMEEET ' N
15  fastener 10 %cated 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

20  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
connected to the fan 21, an RF feed-through 24 which can be operationally connected to a RF

25  connector 23, and at least one optical feed-through 26 each of which can be independently
operationally connected to optical connectors 25. 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,



The ability to separate the nodule fromthe back plate allows for

repl acenment of only the part which needs replacenent. The availability of a
vari ety olygegistdigns for placenment of 12 WO 02/ (152911 RH,ukssPibz749279
both the nodul es and the repositionable plates allows for a versatility in
the chassis configuration not allowable with the prior art. The reduction
i n nunbapd ean igchuds aglwalipae! menwally achimtable fasteners, an elgptvicalgfeadhromgh sandest )
reduces ful?ﬁitgg?y i]ﬁont 'hglgg required to trace wires or cables to find
necessaPy connections en reconfiguring the electrical system 5 The

i nternedi ate board or virtual intermediate board allows for a greater

vari ety Eshmples? ti ons for placenent of the nodul ar conponents. This greatly
increases the versatility of the nodular system This invention allows for
a hi gh densi RefepfingrmaolGSs 31A0- IE, tht powet supply 1BHBES bemptises At/ S @nk RfannIKper
of chassis and therebe; the cost required in an electrical system Al the

.enbodi nshdtable fagtener hQ dopatedrnt thesdpssd €ad ahtheaneduie i petheicampamicstingsad ofind
10 ' t - ' ion kn L t t
i sel oo ol ABIIRIGKANAIENRRAG, 1D dd Ihnedlog' {p8 ERERNY oF the

descri basbdule. tfefanr2lofndpmed € inlet2E niedoda@indtshe ¢dmmirhicatiiey @idpentesinotivletigose
of skill in ,the art that variations may be applied to the nmethods and in

the stepsVdiety of other dements spayoalsebe lpsaige af e cepimpgtcating and i thevmpdpls 14.
he AL &¢ _ > .
wi t hout AQQH@EGS.”%A L lﬁ@&ﬁ{&ﬁrasﬁgécmslﬁ'dgag;begﬁaté@ﬁwﬁppasdﬁ&g@ﬁVo%%{eﬁgg% t

Accordingly, It ppreci ate ose skille e ar
t hel® nv elws¢dended/akiche camtrivaadtiog bed W sfthe maodukess speci fical |y descri bed

herei n. Fox exanple, the individual conponents need not be forned in the

di scl osed shapes, or. assenpled in.the disclosed confjguration, put | d be
provi ded in F{%PéBFﬂ“;‘?ng%%%%%ﬁéﬂi‘ds HYET TFWWF?‘(P;‘?JQ%WWQ of FIGS. © -
confi gunat L @G iFWebiord, id Fegsndiavi dieal Wﬁ bfatie i e at ed
fromthe discl ésedplmat elrli al's, but could be abrﬂi g%?eg%tggg&n@?lrst&gﬁaﬁiemgﬁy
sui t abl éctigtellei Bstenersul@,herpluealith aigrentitasiophslotsi 22 whiohséani beadjiceativhallyes

and nodyl es crished heyei an b hysiaal .y .separate, .it will be

nani f es {% &Fﬁ’g%ﬁt% hé f%fhg]s asl?({sa,m (lh‘qgic)tﬁlg if?q%étﬁﬁ%]lgb ngl"?ﬁ{‘élgc ‘?ﬁ?&atﬂoé‘%ﬂmwéw&ted to

i nt eyr abe\C rhlet Rhe BRPApHBLiLSnAMIE PlavhR6 b IES. e - ags ffly At fonnbttel hEADT €,
all the disclosed elenments and features of each discl osed enbodi nent can be

conbi negommupicating gad efithemadwlatd pEFIGS.RA dRE€cndde theplatvanountingdrickat on es
of every ., %4; r di scl osed enbodi nent except where such el enents or features
are nutually exclusive. It will be manifest that various additions,

nodi fications and rearrangenents of the features of the invention nay be
made w tHvoudplad®vi ating fromthe spirit and scope of the underlying

i nventive concept. It is intended that the scope of the invention as

defined by tRef@finappEiteiedAc! SCnmclmsds tshiepictedquimiisitigtsplanyier ofthbddld bhy
PCTPUSORi985 AL ARG O A DGOSR b M B eREa B fmedulti ng
ol o R RO BRSHp e DAL 38 Pofieplon ip ehe
Expedi enhassistabthenmigide edgetdfeacnwendiledray doovatid éaionn 80 ahd thddyle buy rappandled
subcl ai rsnclesc'tioilisl;1 31. V\g 1%1%1221/11:{’}:1L %%gc%%nectors 36 are located between the forward and rearward
module bay sections and are used for connecting modules to the module bay sections 30-31.

25 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 gniding modules info the module bay
sections 30-31. On the exterior of the chassis optional cabinet mounts 52, handles 53 and a

30  rack mount 54 are included.
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CLAIMS: What is clained is: PCI/USUL/: 19279 1. An apparatus, conprising a
chassis including a first nodule bay and a second nodul e bay, said first
nodul e baw@mssaid second nodul e bay together ~ conposi npdagtdniasd7or war d
section and rearward section. 2. The apparatus of claim1l, wherein the
chassis includes an_ intersection board |ocated between said forward section

and sai d r eaPiBrefering toddGSs 3idd- Pht & tersechian heardddhisvneehanically ﬁ@iréﬁi tal ong
a fi 1St gflichacid Ot HOAl ndiSers 3 Sl @gz@ h%megﬁsermé By Blacd Y SRASHEL

al ong sai I rst I'on an a SECO Sai d

second tb the dtont Bnd teas farps bﬁlhle)ch@sfstﬁqgoli\@hcté@nﬁ@h@ bétveén thenedigiapdthd fRat | S
at | east aI port| on of an interior width of said chassis along said second
di rect | Bhihezchassiy e daferection beard| 34 pamalsauhe rdsseriterensi yimdrlarq berrdbollid i s

ngi‘} gglrgglg’%ftl@ﬂtb'ogxldl ¥4 ééﬂ%ﬁﬁ& bt ?@éa o al?%ﬁfg% (ﬁstgﬁc%gtb V\ﬁ&eeﬁ%g iy a.lagfi a

par at us erein sard c ass S i)
«def i nestlm fhassis. dlick bﬁlgrkdlf&l’ehcelaetwml thdeSopmarti ta@d rreehiratil beatriond 6f aked
either between said front of said_chassis and said intersecti on board or
bet ween®Rasig 15 fab fhere Pro AxESE Bandies and epbict oyt 94, the erigsier of thy forpard
appar at ys.;8f, claim4, wherein said internediate board is |ocated
substantially symmetrically between said intersection board and either said
front of said chassis or said back of said chassis. 6. The apparatus of
cl ai m 1Exfuwplever conprising: a first nodule located at least in-part within
said forward section; and a second nodule |l ocated at least in-part within
sai 0 r ear war Rehﬂng on FIGS. 6AwhdO@B )5 28E1vie@TUhSIEhhsAiO BT éhosewithna pawer

first nodu l.ectri.call upl ed, t o, said second .nodul e, thereby def
i e o SR R st o @l B Shiinibe SomroRIHE ehd 34 08 i agpdnle

secti oNopdratidi® e fn@hyﬁlltﬁfa I%%@élﬁbf@dblé biehRy, '?R@B wed ﬁl@ﬁ@r dxtnBHﬁlg igqake

| ocat ed. |nam)uar bay adjacent to ther sald I'rst 'ar bay or said
second fmBdaidaéB hajdentiealgorthe adpwet hipplly nmduleedasdeemtemamlld 9. dnepbrehotd at

el ai m 6 Maniah Ahfialabls™ helFRes oy s AR o8 il BRetemenidinplel s A i Y
cl aisn Grepobitibitle Ste rﬁ&ﬁﬁﬁigsbﬁeﬁétnﬁ oft the WHassd)d TRCo \@&ds@’l}d nYddutlé“i’si

plane is 1/4 of the way fromsaid front to said back of sai hassi s. .
The appé&eunlefs tothecnadule dayhwugh i emngctidmabelveerd ifei prvver sconnextor hhdn@ahek and
said vi 3/4 of the way fromsaid front to said back of said
chassi sli&t%[@%agh%%da%par atus of claimG wherein said first nodule has a
first height along a first direction that is longer than a first width

al ong a secoFiGdboAetiustpates SRl chasde avich diermﬂhleﬁnmtmithlﬂﬁbn@rtFIQiJ@lBal to
said fi r?t di thSnm on, and said second npdul e has a second hei ght al onlg]:; said
i e

second USERE; BR chassis Wsthltg?]@&duﬂ%ﬁﬁe%edsge@n@evhaﬁkh Iy lgES- & and PB4 ¢

di re6ti @fbdule 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
25 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

30  engagement with a repositionable plate 20. The module in FIGS. 6A and 6B is identical to
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12. The apparatus of claim6, wherein said f rst nodule has a first height
along a first direction that is longer than a first wdth along a second
di recti onwe@@2agecond direction substantially orthogonal g@r/gidodmr st

di rensi on, and said second nodul e has a second height along said first
directi Ciag &f IS Ioncger than a second wi dth along sajd second direction.
13. Thet ¢ descebedtingxample 1.viae ef morsanagmly getugtapledasteners 10 are used to
subst an 0 d
chass; o ) i R B R e e P S
subst anbhablby T)h&“ abwet stpply rhbdulel is mng}ﬂsdl to géh¢ ahddudbabaylithngh anc@mestiord

chassi s aratus qf cl , further conprising a rack coupled to
sai d Chhgtgvegnt 6’0 %W@}géﬁgﬁ%qj@fﬁf@ﬁﬂ’} 999@73’8 16. A method for

depl oyi ng a conmuni cations network which conprises utilizing the apparatus
of ciaiml. FIG. ACORBRALGRS BRSIsINOhK ,m&eﬂmms%he@ fohe RO RRA! G°f7]§3| aim
1. 18. A nmethod, conprising providing a chassis wth a. first no

and a sdh@ﬁﬂwﬁbﬁdt@mbawmt@am@dmﬁm&mﬂﬂdﬁmhembbydand sai d second nDduIe bay

t oget her conposing a forward section and rearward section. 19. The nethod

of claim 18, ;f co KSl,hg | ocati.ng a.first e as in

said forwar dIIE)§§/(t}€1e7rdSx an ‘gzléénh‘ %B%‘ﬁﬁ%lsdfl%lrt&gé‘po aﬁnﬁ& qaﬂa%gpﬁwr bay

20. Thechakilodhe rgiotibRablk gﬂétb 20 1§@;5m§ﬁoﬂangmﬂé&&t With @hd onﬁﬁ\iﬂkﬁtﬂ%n

first nodule to said second nodul e. The net hod of claim 21 ere|n

el ect r| ehiths neasiuls prdy conmagted t@ﬁhenmmo:f the chassis dacusing Aopbstiosbia phta

VII’ ﬁ:}%@gﬁf}p glgeen said forward section and said rearward secti on.
he me clfaim 21, further conprising a third nodule |ocated in an

adj oi ning bay wherein said third nodule is electrically coupled to at | east

one of said fi FBES.MAlahe 7BB, twi odide dnihsertdling a AddulbhBayrgofiotie @éarafahen 18,

wherein providing said c @SSI s includes providin g sai d chassis with an

i nt er seChSE: HdkrIgPe Mee e apgraforghyganipciedevith thapemanigatiem ewhr d

secti ongqSsait I [ tion

Chat i o oag PRI AR baReaeaRd (AT Hobfol hobraRaHh (BRI Do kT e blte

di r ect i owuatiolg brapket 38 dt h al ong a second direction, said second direction

substantially ort hogonal to said first dinmension, that is at |east a

por on,of .an |nt r width of said chassis along said second direction.
tlérhepﬁﬁfthcé'&lAé’P té‘?%“fgf'e %chf‘i’f’ﬂ provi di ng sai d chassis incl udes

pI’OVI ding . said ch board l.ocated either between

t
sai d forwar d/SBEH Sﬁﬂi"aﬁn&‘i‘ 8ff 1@?@2{9{%@%%%é(pldledyltkggtﬂwetgﬁh@équcal arts 18

i nt er segidk0MmARAdd AQeisA EqipAEMar d ThEC Ve / 1
PCT/ US(11/:19279 25. The Q%ﬁg% of claim 18&1?%r1tshel¥@ég%r }g‘ﬁg’é&?&ﬁ?’ﬁﬂ}]g a

rack to cmrummag@ netwozks, (Ag. BAPaMADsafddor WeiN)or Tihang ateveirtwellh ovhuoferablai m

igcoﬁg kt'Prthe VR 'Slari'lgofawhlcaﬁese'dsnolt%gldgt%{lgcphearefI rst nodule bay and a

20 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
25  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.

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
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bay, said first nodule bay and said second nodul e bay together conposing
both a forward section and rearward section. 28. The kit of claim 25,

further cwmoj/aa'zmg instructions. 18 . A pCT/U501/49279
EAYAI ?2.AFy. ‘yAFLRAOARAYALyAseAsRAs AlLe.Ae. ARARA &

mhc”Y] cal c caJ ca] ca ca] ca] call c

a] ca] ca]?’oﬁfcla‘] an§af%ﬂaP% a]:w}t&aqabla] 21 eéa]lé‘}é}]'sc Gayersgtdnta] wathe  eljessis)] ca]

df 3BF(u L(I: lconclifI—l uraﬁlorb % aélgfvg 2 ec"éf a]1 N alcal cars “c%‘]“& af‘]rcog]W aefcegtir’&a&]'% al ca
] ca] ca] dbd dm]smallma]rem])mg@a]rﬁiéd m]”c &]dcla%s:ta%a em;;hbtfbﬂﬁ&ne P&]hiraiﬁéﬁ#a;@v?res o]1 ]

9 kf a\ a] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]c”a]ca]c
a/]yac/{a\L/J]pc ahlv] E"Z%‘t‘g‘} %Ségr] %gljlnﬂeé?c{!lg]a b 16%900)@&&9114&% theiefec ca] systeng- - 9. . ./ / S1| 4477
8{ 999999} xsnhc”Y] ] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] cal ca

Ak e DS TR MY b 0T RRERRATE, b s safoe st ey of

a] ca] caresifiony fajpdakmaitel] ﬂna]mm]wai]coampna]tsa]rhm] g’rez]ﬁ;a]]nca]aw]tha]ré;az}tﬂﬂir od] ca]

! $] 3] B] |.wr mhb] Xngb] X] ] ca] ¢
oVl ool CAE Bl DS e T ebh Apba Bk o gt derdaatbehUrL i 'éfaPJ]aé eboal o
Vb esieRtaghg Mcifumber of chassis and thereby the cost roauired in aq slectrical system, .

c
S?LS?LS?LS?L‘KL fn%%a:éa;] o C%‘Ei]péa] Sﬁml covlalcal sl cal cal cal cal cal ca

1 eaffcaFRete St o et AR PR R PRt et SUER 3BT

+1@| wr mbmbaglilmﬁahﬁah@@s] @a]tma] ﬁa&m@hcm@ai)sa] eI qﬂl Ct@x]rﬁsa]oF HreRheaY ca
] ca] ca] &]T]hbca] calcalca ca] cal ca] ca] ca] ca! Pmmvkqi +1@| wr mhc] X] ] cal] ca] ca] ca]

calcal ¢ flEnqrés piowy las] apnagT s fhos ehplaHun dkg @ta}hﬁ]vea]mm}saw])cbﬁ] applied]tea) ca
]18062 ;a]( gﬂ?‘; ﬁ’%%‘%§ t%)%sllsl I}%}s(%eg.s C}r 12' tge sprea}&e ())f sgpp.s q’o% an t}lo% described herein
10% & ( )Wlﬂma@éﬁaﬁmf)rh)tﬁ&c@;e?ﬂ, 9]%0%1(% &g()é ofMth0%§ dutioh: Wb &ingly, it will be
og(/ %% Ff?%%?eﬁé{(l é{l/ﬁeft )Zn e glebme/szwnppn ™aYslae prRieqdspthgrwisn than as

10% & ()S &lﬁica@[yfdegcrfbedhegﬁ 0 10%&' ()- "10%& ()- F&LO0%&' ()- 10%& ()- 10( 10(
10(S: 1094 & (

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

20  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 éeparate, 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,

25  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

30  appended claims and their equivalents cover all such additions, modifications, and

rearrangements.
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I 109%&' ()- {9}9~9999999bC! ! ay910%m& ()-M 10%m& ()-3"10%& ()- 10%r& ()- 10
10 10@ 109%& ()-99M ; ;; >dEbC! | a#10%m&' () - 10%r&' () - s10%& () -

10%r&' () - WiPomE240 - 10%m&' () - >???+ACkCaBbC! ! aY7 PCT/USD1/49279

10%r&' ()-!, #10%m& () - " #10%r& ()-s/ 10%r& () - s&L0%r& () -y

10%r&' () - kCnCC- D. D/ DODNDDeF! | a#109%Z&' () -~ & 109%&Z& () - 10nTLOm1_Om #10%m&' () - 8#1
0%m& () - 810%& () - DEWFFGPHHz X9eF! 100/&L§MS. 1S&109%& () -! a&l0%ZZ& () -

109Z& ()-3!'<% ' 109& ()-!<

' 109%&' () - Hi ?L%(gl L) a 3%10%'()-1@1‘ L- 9%409%2Z¢& () -

+#100Z8' ()-1K 1(%a0% Y& 109Z& ()-Y! DI 94.0% () - MNNNNNGNNNBC! | ay
10%& () - #10%& ()- L& 10%& ()- 10Z 10Z 10ZS;

S 109Z&' () - 3%0%Z &N apmmmlﬁﬁﬁsihg:wcha@%@md{n)g d fi130 YR Ha)-ani #4142%@0d ) - SF

09%&: 3y10%& ()-! % P SS}"<bCI 11 S@#10%& () - &10%& ()- ' X
&100/&-(%) y| 1 &18())/&1%1}196 %@)& ﬁ&? sty mp %EZ z)y & id second module bay together

. 0%
Tove 8 Ny IYlyftllocye&'e%’) Tipbsif }&Ot%% fép‘?fir&gf/%/%wdﬂafﬁ@{iecﬁm SUL0%& () -

11 s940%&: ()- S&LOYE () - l | S&1L0%&' ()- ! #s&10%&' () -
F109&' ()- ([ 3B[[F\ {(he )@p&ratu(ssﬁ&laim (Yhertifisth& thads(ihelutiés &R ABMectipn board

.I. gigﬁg}/f‘) ()sloly( Sf&lg %&@Q%egséeg({ o(rzvalld] ]se t1 n#]aﬂl?)]sa%]d }e_alrward section, said
1ntersect10n board having i) a height along a first direction that is less than an
interior height of said chassis along said first direction and ii) a width along a
second direction, said second direction substantially orthogonal to said first
dimension, that is at least a portion of an interior width of said chassis along

said second direction.

3. The apparatus of claim 2, wherein the intersection board is located

substantially symmetrically between a front of said chassis and a back of said

chassis.
4, The apparatus of claim 2, wherein said chassis
i) defines a front and back; and

it) includes an intermediate board located either between said front of said
chassis and said intersection board or between said intersection board

and said back of said chassis.

5. The apparatus of claim 4, wherein said intermediate board is located
substantially symmetrically between said intersection board and either said

front of said chassis or said back of said chassis.
6. The apparatus of claim 1, further comprising:
a first module located at least in-part within said forward section; and

a second module located at least in-part within said rearward section,
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8. The apparatus of claim 6, wherein said virtual plane is a midplane.

9. The apparatus of claim 6, wherein said chassis defines a front and back and

said virtual plane is 1/4 of the way from said front to said back of said chassis.

10.  The apparatus of claim 6, wherein said chassis defines a front and back and

said virtual plane is 3/4 of the way from said front to said back of said chassis.

11. The apparatus of claim 6, wherein said first module has a first height along a
first direction that is longer than a first width along a second direction, said
second direction substantially orthogonal to said first dimension, and said
second module has a second height along said second direction that is longer

than a second width along said first direction.

12. The apparatus of claim 6, wherein said first module has a first height along a
first direction that is longer than a first width along a second direction, said
second direction substantially orthogonal to said first dimension, and said
second module has a second height along said first direction that is longer than

a second width along said second direction.

13. The apparatus of claim 12, wherein said first direction is substantially parallel

to a second longest rectalinear dimension of said chassis.

14. The apparatus of claim 12, wherein said first direction is substantially parallel

to a third longest rectalinear dimension of said chassis.

15. The apparatus of claim 1, further comprising a rack coupled to said chassis.
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'10%Z& ()-3!'C 10%-& ()- 3F" O‘VZ&' ()-yF10%Z& () 109&Z& () O}}} ! ~B~~~aBn‘DC
10! S) 109%Z& 0 Ve f /<Z&' - #2109 @

10%3%&' () - (é aB?é 'f%ﬁ‘fg “@% HERRFas ‘Pn ‘B‘y@ﬂeb@& ‘)OHMGWBEIJQZ}I% 0-
1096 * & @+10%0& Aiyafelal 102! 9

10%b& 8-y310%)&' ()dpﬁO%&' ()-F"10%& ()-" 10%& ()- 10Z 10zZP: LdBKIC 10
10Z!' H 10%b& 0%& ()- 10%& ()-fSLO%& ()- 10%& ()- 10%& ()-
L<J+}[ <KC 10! %Oys M‘&“’(ﬂfﬁlﬂ@mw Qrising3&e apparatus of claim 1. . .
10%b& ()-S, 10%& ()-S *10%& ()-!C& 10%b& ()-+./01@hbC 10 10f 3" 109& () -

109%& () - Z3"s1Q& () piehih c%%pn%gll% ﬂr%gld}l%) LR (vzlthn} & rsg: module bay and a

second module bay, said first module bay and said second module bay together

composing a forward section and rearward section.

19. The method of claim 18, further comprising locating a first module at least in-
part in said forward bay and a second module at least in-part in said rearward

bay.

20.  The method claim 19, further comprising electrically coupling said first

module to said second module.

21. The method of claim 21, wherein electrically coupling said first module to said
second module defines a virtual midplane between said forward section and

said rearward section.

22.  The method of claim 21, further comprising a third module located in an
adjoining bay wherein said third module is electrically coupled to at least one

of said first module or said second module.

23.  The method of claim 18, wherein providing said chassis includes providing
said chassis with an intersection board located between said forward section
and said rearward section, said intersection board having i) a height along a
first direction that is less than an interior height of said chassis along said first
direction and ii) a width along a second direction, said second direction
substantially orthogonal to said first dimension, that is at least a portion of an

interior width of said chassis along said second direction.

24.  The method of claim 23, wherein providing said chassis includes providing
said chassis with an intermediate board located either between said forward
section and said intersection board or between said intersection board and said

rearward section.
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ybz O ~PL+kef ghi j kl mopqr st uvwxyz{| } ~6Ti nes New RomanAri al Couri er New'h Root

Ent r yWor dDoc@ffent R kit Eopfiiing 4 ¢hassik Odc2afib® 4 F2st;module bay and a second module

<=>?@A\BCDEFGHI JKLIVNOPOQRSTUVWKYZ| \ ]b’\_‘ abcdef ghi j kl mopqrstuvwxyz{|}~
bay, said first module bay and said second module bay together composing

both a forward section and rearward section.

28.  Thekit of claim 25, further comprising instructions.
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