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DESCRIPTION

CHASSIS FOR FRONT AND BACK INSERTED MODULES

BACKGROUND OF THE INVENTION

L Field of the Invention

The invention relates generally to the field of electrical equipment. More particularly,

the invention relates to chassis mounted modular electrical equipment.
IL. Description of Related Art

An electrical chassis should allow for custom configurations and a relatively high
density of components. A modular design of both the chassis and the equipment modules
provides a customer with the ability to easily select and install the equipment modules

necessary for a specific application.

Designs of electrical équipment generally include a chassis with a plurality of
individual components and assemblies mounted therein and connected to the chassis and/or to
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 fixtutes within a rack or chassis. It is important to maintain the
reliability and integrity of the system. When the various elements of an electrical systcfn can
be easily 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
typically allow only for eniry 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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DESCRI PTI ON CHASSI S FOR FRONT AND BACK | NSERTED MODULES BAC% Ng THE
INVENTION 5 1. Field of the Invention The invention rel ates gener P y to
the field of electrical equipnment. Mre particularly, the invention

rel ates to chassis nmounted nodul ar el ectrical equipnent. R Description of
Rel ated Art An electrical chassis should allow for custom configurations
and a relatively high 10 density of conponents. A nodul ar design of both
the chassis and the equi pnment nodul es provides a custoner with the ability
to easily select and install the equi pment nodul es necessary for a
specific application. Desi G fﬁﬁalh\l\?ﬁﬂd”rﬁgﬁ”t generally include a
chassis with a plurality of—Tnarviduoar comrnponernts and assenbl i es nount ed
therein and connected to the chassis and/or to 15 one another by one or

nore bus, wres, cables,. brackets, nuts, bolts and the like. The

modul arity of&P&MRee) & in¥gntionprovides A48 aPRYSMSLAOMISHIE N consi der ati on.
Modul es can hecha§sM¥REiRNKSXA5aUE Hay £d é’&%&ﬁ&’ﬁ)h%&l%M SRIAESno@lle
repositi oned nuch easier 'than permanently nounte i xtures w tﬂl n a rack
or chasdiag and saifl seqong onadatet baydogrthantcainposing bothel foakyrd s¢ofionadd rearegndi ty of
t he sys%qg% Wien the various elenments of an electrical systemcan 20 be
easily rértVed in a nodul ar form they can also be easily replaced to

mai ntai n t he wiepdh #d @Aas HrRUSSarOhtd et Bokd Ikaled DYSIRAkaif FERASS! S
preferably ensures easy access, sinple installation and fast maintenance.

Most cha&8&ion andspigirearsiard sestem isaiddatersactiandboarthavings keight@ldngra st on of

nmodul ar 4. C.OAMO, -1n.the.chassi.s., For exanpl the bays for the
modul ar SEARORERL TR RS b BERE ST ondsSl SRR e RRBOY 899 0t e
chassi s. \Whatwhesein adisstmestiulsscarbealppatedahleasthapar il s forvandideclidr, y i n t he

I ti Lentat | I ent hin th i Th
| nvent | grone B8R RNbR ed s PhaBl R aAG e Shan g ri ReaSaue 11
June 20@4n SeMvia&lly camndtied biNdbifiiaOblane to the second module.
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In another aspect, the invention provides a method, comprising

providing a chassis with a first module bay and a second module bay, said first
module bay and said second module bay together composing a forward section and rearward
section;

wherein the chassis includes an intersection board located between said forward
section and said rearward section, said intersection board having a height along a first
direction that is less than an interior height of said chassis along said first direction; and

wherein a first module can be located at least in-part in said forward section, a
second module can be located at least-in part in said rearward section and the first module

can be directly connected by a virtual plane to the second module.

In yet another aspect, the invention provides a kit, comprising a chassis including a
first module bay and a second module bay, said first module bay and said second module

bay together composing both a forward section and rearward section,



In an aspect, the invention provides an apparatus, conprlsmq1 %%Q@f
including a first nodul e bay and a second nodul e bay, said first

bay and said second nodul e bay together conposing both a forward section
and rearward section, wherein the chassis includes an intersection board
| ocat ed between said forward section and said rearward section, said

i ntersection board having a height along a first direction that is |ess
than an interior height of said chassis along said first direction; and
wherein a first nodule can be | ocated at |east in-part in said forward
section, a s&beisn til‘m@hiiselsclamucte@ ah dgtesedtioatbohuldstatedbgrartn sand faivdrdr ear war d

section he st m) can, hbe dir.ec nnected.b tual pl ane
to the sg%gﬂléand %?u rea“i’?{ e?a‘%kfg"éé"t"“o{'h@fﬁﬁ\%lﬁﬁl g“r‘?‘%?? él\?flﬂé 3 et hod,

conpri si a@embﬁwmaﬂum@sﬁhﬁmaﬁﬁﬁ@d@ml@hﬁoﬂéa{cﬁéha@wbﬁg by sARdirduecand modul e
bay, said first nodule bay and said second nodul e bay together conposi ng a

forward secti Whetga ishmadilg can b@lqcéﬁ@d apleastan-pant fresaih fgwiagl sentidrydes an
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section, said er SEC 1 on

that is baeﬂzedlfmﬂyamnentedlbyarvnhﬁalglﬁne% tiealecbrdhinsdile al ong said first
direction; and wherein a first nodule can be |ocated at least in-part in
said forward section, second nodul e can be located at |least-in part in

said rearward i co cted by a
virtual pl aneotﬁge%lhg&lg%gg% dﬂ]@ 11{3"6{11?& g%qu%naa%lo gr?mlg,séo C]:Erls}/r{ 2 &%ﬁm;ﬂn i on
provi desmaliding, a stmpoige bgy andhagend moldulelh:iymuﬁﬁrsf mogdtleagddhdsdidyecand a
second mpdyl.e.bay, said first nmodul e bay and sajd second nodul e bay

t oget her 8@%3@?’ © fﬁmapcrsar%ﬂﬂaaé”%maf%%ﬁcaﬂlam 5e¢@Bi on, 2 11 June
2004 wherein the chassis includes an intersection board | ocated between
said forward section and said rearward section, said intersection board
having a hei ghnothpombadiprtaf thadnveiononbased bn asndtiesd comprisiag praviding ar
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second module bay together composing a forward section and rearward section.

Another embodiment of the invention is based on a kit, comprising a chassis
including a first module bay and a second module bay, said first module bay and said second

module bay together composing both a forward section and a rearward section.

Another embodiment of the invention is based on an apparatus 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. 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 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
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second nodul e can be | ocated at least-in part in said rearmarg sec%hgf and
the first nodule <can be directly connected by a virtual plaﬂ B

second nodul e. One enbodi nent of the invention is based on an apparat us,
conprising a chassis including a first nodul e bay and a second nodul e bay,
said first nodul e bay and said second nodule bay together conposing both a
forward section and rearward section. Another enbodi nent of the invention
is based on a nethod, conprising providing a chassis with a first nodul e
bay and a second nodul e bay, said first nodule bay and said second nodul e
bay tog i i : her
enbodi neqjtﬁpﬁﬁ}llﬁgﬁgg(?dr?@ k’?? %%hﬁﬁgﬁ%%se Oaglﬁé:@ cFlﬁgéﬁgoglstﬁ%ﬁ%lé Bﬂf}ea@s%lg@

i ncl udi rgstepldte Mnﬁmgiwaekdn,asﬁlchmﬂoatmmbbrpiatmrdud)ﬁblm&omsaudcﬁrﬁupiat: nodul e bay

and said sec dule ba et her. co a forward section and a
r ear war dn‘?é’g’f‘ gﬁac o Ag¢ Rerpo g%?ﬁﬁ?blsﬁo 3 S‘?’*‘%@&Hf"’f%‘ﬁoﬁl@ %‘i!?ebn an
apparatus conprising a chassis including a first nodule bay having a first

plate nmounting bracket and a second nodul e bay having a second plate
mount i ng br adkwether smbpodimenp obiheimveatidmcehprises ot Cdmpriséng)aa:bhgzisc on nect abl e

to said.fir t.e fi br ac and renovabl nect a

second i1 abe R il eyt Sl aR e Rk B Arreotendle B4 ©

i nvent i GRveeERkt&R Hate GRMHAE BALkQNSdNElpENikonabR Mtk $idd & fehRvagpar at us
descri bed herei nabove and a nethod for depl oy |ng’a comruni cati ons networ K.

Anot her cenpsstabifetetsaighfl rﬁmaﬁemmwghracketwaé é@m@wb ensnpeseble snynid sricand
prOV|d| th a first nodule bay having a first plate nounting
bracket t‘gmg%g@li%t%c%dul e 2a 11 June 2004 bay having a second pl ate
nount i ng bracket; and connecting a repositionable plate to said first

pl ate nmounting bracket, said repositionable plate renmovable fromsaid first
pl ate nounting bracket and renovably connectable to said second plate
nmount i ng bracket. Another enbodi ment of the invention conprises a kit,
conprising: a chassis including a first nodule bay having a first plate
nmounting bracket and a second nodul e bay having a second plate nounting
bracket; and a repositionable plate that is renovably connectable to said
first plate nounting bracket and renovably connectable to said second
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plate nmounting bracket. ‘ 2b 11 June 2004 WD 02/ 052911 PCT/ Usq1lﬁ,§g§803’hese,

‘and ot her ghpdissEpts of the invention will be better .apprﬁ?@% /#?’523?.
i on

under st ood when consi dered in conjunction with the foll ow
and the acconpanying drawings. It should be understood, however, that the

- follow ng desghig] ia@ﬂ,othtézhiehﬁoﬁiﬁ@éxﬁﬁtoifnﬁepﬁl%ﬁcidne%ﬂn@?%ﬁ&ma I@I:iattehfand
(0]

I nvention and nunmerous specific details 5 thereof, is given by way

i |1 ust r atpémistaedl woen cpusifleiedatt ownjuviation cwighgds deltbwing diéscoptiom rendmélye be

made w t Qj : f.the,n lop without departi fromt spirit
t her eof , Q%%H&?ﬁgig%&jﬁg%n?ﬁ ?P&“ﬁdggs ug?ffr\é% ﬁgﬁh%ed’legiat@%ttgg ﬁr%l.rlmﬁﬁg scrption,
DESCRI PThGNe GhdithtmDBARMNGS chibobifdialofcancaptitn ald hhseAdiag-egRs aands
features constituting_ the invention, and of the conponents and operation

of nodel hejrofedt Fvaybiedai oh ngratignemd aw! of limikéenne Manr ehengedi tyd

appar ent : . | 0, her ef-ore .nonlimtj.ng,

ebo menr SRS teCmh A LB Lok Wb HEALPR R HBbRiRE Tt of
t hi s speepifit thatdofirand Wieimetntion inkadésef bsreh e difiatiags.er s desi gnate the. same .
parts.. It should be noted that the features 15 illustrated in the draw ngs
‘are not necessarily drawn to scale. FIGS. 1A - ICillustrate orthographic
views of ‘a nodul e representing an enbodi ment of the invention. FIGS. 2A -
2C illustrate orthographic views of a repositionable plate that can be used

with - the nodul e of Fl GSriERDESCRIPTRONGSEAHRHRAvARREsi nent of the
invention. 20 FIGS. 3A =" 3CiTTustrate orthograptmtc vrews of another

nmodul e, representing an enbodi ment of the invention. FIGS. 4A - 4C
i|luk@rate or #helgFagompentipnenisthe duantegss sindifortures sopitieting fhetinventiobeandsef

Wi th theg . - Lepr ntin n. odi nent of ..t he
vent i ot Rl <hb derality ot ol SBHERE Brbie DR 3 Etbpowi] Bcome
r epr esentiongreadily apyekdnrdptrefetrindwe the Sxémplant, iadd theFdf6S. nodAndfith, @Biboliinugks at e
ort hogra[ﬁpi c Vi evvi of, the nodul e, repositionable plate and chassis
qstrated in the drawimgs accompanying and forrming a part of this specification, wherein
like reference characters designate the same parts. " It should be noted that the features

15 illustrated in the drawings are not necessarily drawn to scale.’

. FIGS. 1A - 1C illustrate orthographic views of a module representing an embodiment of the

invention.

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.



depicted in FIGS. 3A - 3C, 4A - 4C and 5A - 5C, respectivel y.11?ﬂu11 e
2004 WO 02Q%328b3;PCT/ USOl / 49279 FIGS. 7A and 7B illustrat ?c?i&sﬁ%éﬁ%ﬁhi c
views of the nodule repositionable plate and chassis depicted 1'n ? | A-
IC, 2A - 2C and 5A --5C, respectively. FIG 8 illustrates a schematic view
of a chad8CS. ¢ormpdi78 Hlystate ontbdglaphicivagwss efittle armduientepostatabbaplbeand chassis

r epresentj n i f é ipyention. Fl 9A and 9B illustrate
schenaticdeglgé%smgﬁagqébhqgls%sgg‘ c%@ﬁ?ﬁ&ré{\&‘rfgg{t’\%ﬁgpﬁ‘bt r bays and a nodul e,
representing an enbodi nent of the invention. DESCRI PTI ON OF | LLUSTRATI VE
"EMBODI MENIS. 18 i[hiverates Ve RthamatkOviERe off Ny @RdskB Nenftidife tWa! hedfial 83jULES ANd
advant ageous details_thereof are explained nore fullTy with referience to

t he nonl i'HietseRdPreipsedirarptenting an eabedimsnt of thatiaventiont he  acconpanyi ng

drawi ngs and detailed in the follow ng description of preferred

enbodikne Hptil 2], 4 nents_and .processi

Fechni qued s 4 ans P PaynaBRe Blndihl Ve R R e FE FRE T enerd 1 n
detai | . Ihodrdd,eepresegtihg afrbBbo8iment 6htheghwentién.depi ct ed conprising two nodul e
bay sections, including two nodule bay forward sections 30 and two nodul e
bay rearward sections 31. 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. The forward and rearward sections
compri se {he area bepweemiphao o IalUsRAYISEMBOBIMIENES! ef sect i on
board 34 and the area 20 betw Tt _ and the rear
of .the chassis. The chassis conprises an intersection board 34 between the
forward dnd r eErsdBvEniioRul e bay sections. If-the intersection board 34 is
pl aced substantially symetrically between the forward 30 and rearward 31
nodu bay secgy R m dpl.ane.board. The.

- int elrlge_ct I on Hgg{ra?je%nz?hn%@%%%b ooc"%'?%%hfeﬁq%élgdp 'é%éemll E?tﬁ'gs ﬁhﬁ’iegf 5 rexgﬁ'qeﬁle
chassi s betmedilyt hathf refatend® tanthe2 botiheitivgaemBadiafentshéht hassillstratd® in the

i nt ersecti on boar %4%4 rrlg% be | ocated about 10% about 20% _ about 25%
~about . 3G9FCTERER" G %%edé%&ﬁ toblowneadesgriprone !t psEwted Eavhodipers.

Descriptions of well known components and processing techniques are omitted so as not to

unnecessarily obscure the invention in detail.

15 | Referring to FIG. 8, a chassis is depicted comprising two module bay secﬁoﬁs,
including two module bay for\i/ard' sections 30 and two module bay rearward sections 31.
There can be2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 40, or more
forward and rearward module bay sections in the chassis. The forward and rearward sectjons
comprise the area between the fidnt of the chassis and the intersection board 34 and the area

207 bétween the intersection board 34 and the rear of the chassis. The chassis comprises an
intersection board 34 between the forward and rearwar_d module bay sections. If the
intersection board 34 is placed substantially symmetrically between the forward 30 and
rearward 31 module bay sections, it is also referred to as a midplane board. The intersection
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 fhe chaséis 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 portidn of the mterior width of the chassis; it may

4



80% or about 90% of the way fromthe front of the chassis 4q tond BEgd ear
‘of the chagﬁégmﬁ 11 The intersection board 34 is shown extg P%gu E_@
entire wwdth of the chassis. - The interséction board 34 i'n i1
extend at |east a portion of the interior width of the chassis; it my 4 11
June 2004xtend the widBaglessPbm WBoLY W27 Shauk 6% abhet $9%; hbmft 4086 sabohasoBRout
10% abo %,, abou %. a 40%, out 50% out 60%. about, 70%
about 80 Qmﬁg%/% %Bh%f 708 sl o ons O ?‘Er]iOQ%Eﬂg@s‘FEeW ghagss WA
hei ght ofThtheidhbbetheasiciepidiopsd 34 sBhwyvh FIG.F $1e8 tha %h%gﬁtfhgla‘@ei%l{ﬁ%g the
abo .2,

interior height of the chassis. The height may be abou .1,

about 0. 3basgioukhecheightappube abadyt Oalh@houtd. B, aboBt 0.3abmmtt 004, Bboutbbfit atuB.6Qr
about 0. ' | ot er l.ght ..of. the chassi.s. There is no difference
bet wean t% Réﬁt@\%&g dégfcf%raié%tv@f E%g{ei%ﬁ?gorokfelglﬁé’f ¥-as denonstrat ed
i'n FIG S. The ternms "front" or "forward" and "rear", "back", or "rearward"

when referrin@her she diffessics bateeenahe fobat@dnd QedrardsdcaBhabl O HasdibGs
1o the orientation 'relative to the force of gravity.

chassis i,n a room or tation '

These t e AROBHERLBFID || yhe dermsnéront)’ erorforvatdn erd Srearfaritirddt pofircarvdard”

communi Cyfy Y Iofsl g AL, t ; LS. chf hassis of the

Curront {isielc B 0B RARE RBo N WP oERRALT ot e GpSIEREL FotgbEe
- there whd dribetation frafative doathedfdréee LEngrevibet Welesse t fafne has sissd helddy eor the

r ot aﬁ' on _and the c?%ssi S ?fter rotation. Still referring. to FIG 8, the
i nt ef $ecCPOTHEST § SAMREIBR 239 \PPPyRrpicating dplative pesitipapihm te chasss t fap

pl ane i s cgiBat MAEReR | -al bt & rol ed_ ko ther.
Modul es atI:i %%acg?hi n- péﬂ? tIIRJ V?AH? | %SI%SFlagédf %%gﬁgtﬁdﬁ ?rﬁeg'r%ea%\?\}/ar%iggéei%eﬁ%dqngh%? a
modul ar eepldbe ap fhectinal diffeasrice betwdennthadhasiriefoedutation ay Shérelashe after
connect ed t%to each other instead of an intersection board. These el ectronic
connect of $2¢Pkate a virtual plane within the chassis which extends in- a |
direction substantially parallel to the front and rear faces of the

chassis. It i Stiglosfenpl &f BIG.-82d Madrsdchn WharHUA cdniet $8&k| Qﬂeré’é?ﬁ&g bl%érds.pa”
a nodul e

a portion of the intertor wdth of the chassis. For . exanple,
located &t Viragkplapsispaeatedpvhen a phralywd mebdedsstaro poupledatormadii otheh aivcdlates e

o ecLonkeH vl Aoy oSSR BURSI L AbblHETE EEt W
| ocat ed atithire adfacém-mpadilambiysi at e eamewsd do RA¥h other instead of an intersection
board. __Thgse electronic connectors create a virtnal plane within the chassis which extends in
- a direction substantially parallel to the front and rear faces of the chassis. Itis contémplated
‘20 that the virtual intersection board 34 span a portion of the interior width of the chassis. For
example, a module located at least in-part within a forward section of a module bay can be
electronically coupiéd at a point located substantially symmetrically between the front of the
_ chassis and the back of the chassis to a module located at least in-part within the rearward bay
section of the chassis. Modules in adjoining module bay sections may or may not ﬁlso b;a
25  electronically coupled to each other or to the modules previously described. To couple
modules in adjoining bay sections, it would be required to have a connector on the modules
 facing substantially 6rthogona1 to the directic-)n of insertion for the module such that the
connector wowld contact a similar connector when a module was inserted into an adjacent
modular bay. The height, width, and location within the chassis of the virl:ﬁal 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
X .



not al so bex@d%2@4egtronically coupled to each other or to tlh

previ ously described. To couple nodules in adjoining bay sections,

woul d be requ4 red to_have a connector on the nodules facing substantlally
or t hogond Bchaggs i) the &e4r o thst chepsie r Theovirthalntomection/ovard Sdonilliehtend ehigast a

connect or. | ecto s.inserted into
- ad) acder ot S ERALARL: Sidh Bl JERNRCR AP LR Peclioty fr B85 men SBhi oo
chassis aboth20%i aHsmaISO%;tf&maBQO%Qﬂb&ﬂ 3996, £bodf GUBY aBEul A% shott BObAbY¥ut O

i ntersection board 34 may be

t hat of }@o) nt e sectlf tlpoard The virtual
| ocat ed 00T 2894t LO9ee1 thodgtedgrbessiswidthn dhe heighs o%ub@mmmmteram@n bOEﬂ:%

The T ont" B 08 GAR i BR9% [5iel g8 FhREr Pho IRRBL A0 4 o Bt €

t he rear abbuttha, aiioat@Hsabo‘ﬁlﬁe-S\;iabcbma(l.s,iahbew(ii‘e,cztﬂoﬁﬂ()lapaf ghotd 0w fitheLkt et
|l east a }F@é ?ﬂlﬁ E] the interior wwdth of the chassis; it may extend the
wi dt h of Fattut 10% about 20% about 30% about 40% about 50%
about - 60% about 70% about 80% about 90% or about 100% of the interior
chassi s w dt h. adhedfiehanboRE, hb%m&ﬁﬁé&i&le EREE 0 u? 8

than the interior height: % the chassi s. Iﬁ% be < ?%ae glou% abﬁi E‘ﬁ_gout
0. 2, abdmenoe@atedm:é isOlogated lpgther Bet@,eemhimjhltﬁs@,tmatlmard 84 &nd ahe fiton oBther
abou int.erior height th haSSI An_addi tjonal board,
an |29er e Sggf % E@Fﬁn h??bk}&ff@ec%ﬂ @HP {3‘6 %ﬁeaaésqsfsthe?hésmi nF e FEmple en
board-i s ihieaatitsh Sard eiaylxes westad %ﬂ&tﬁﬂiaﬁ?%?ﬁﬁﬁéﬁ@cﬁ@% 5 ﬁ@@(‘gﬂ{ g‘ﬁhfta CH%HSlSOf

an

the 10 chassis or hetween the intersection board 3 e rear
chassi s. 2p82 hagkphfhe chapsis.i Ailént%?@@dl%in bb@@rma]'rhy lgvated| swbstenithllysysinasiticalyl y

symet ri s t SSi;S ack .of he chas An

i nter md?’g{&%goarﬁé%%?ﬁ% bg(%%:da lpa% s?grhet ?hﬁﬁﬁl i{g?ﬁ?g?weé%ﬁt? Zsﬁst%fn

i nt er nediaatiguiiciatetmadicteabdzad. k be ekhﬁpl@:hﬁm%&hﬁenn&’@ﬁtd BHaed R B ﬁ)lﬁ%ﬁt@ Wil
i.nterredi ate board. For exanple, the internediate board

aI SO vi rtual
Bg o offs fpissscpion Rrdets s VRl Grleath dles InspTmsatséaiboasd ivad vhe intisbection Boand
the I nt epedirate oA 2 @&1]]! Y More than
one i nternedi ate boartg nglse{‘)] e@%ﬁﬁ?&ﬁ?#@%@% %%‘g{@n ai_ﬁ*agr“ ng to FIG
9A, a chassis is showmn with a nodule 50 positioned to be inserted
Refenmg to FIG. 94, a chassis is shown with a module 50 positioned to be inserted

section of the chassis. Mdules in adjoining nodul e bay sect %?H n'?g%gr may

into both a forward 30 and a rearward 31 modular bay section. The module 50 positioned to
be inserted into the rearwé:rd modular bay section 31 is shown as a soﬁd component and the
20 module 50 posmoned to be inserted into the forward modular bay section is shown by dotted -

lines. - The module 50 comprises two different heights such that the height of the end of the
module inserted into the module bay first is less than the height of the end of the module that
will contact the chassis last. Comnectors 51, represented by the diamond and square in the
upper part of the module, can connect to the intersection board or an intermediate board‘

25 | within the chassis. The connectors 51 can also connect to another module to create a virtual
mterscctlon board. It is conternplated that the conmectors on the module could be posmoned :
at various positions between the two ends of the module. For example, the connector could
be halfway between ends of the module as shown in FIG. 9A. The connectors could be
located about 10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%,

30 about 80%, or about 90% of the way from end of the module that is inserted into the module
bay. |
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.into both a forward 30 and a rearward.31 nodul ar bay section.4The gyle 50
posi ti onedwigyesii nserted into the rearward nodul ar bay S%ﬁﬁ&@%x&iﬁbs
shown as a solid conmponent and the 20 nodul e 50 positioned to be’inserted
into the forward nodul ar bay section is shown by dotted I|ines. - The

nmodul e 50 conpitheegh Flld M fif draemt suakithint sysinedsechiad bbhe Mektght loedted he tignd
of the rmdu:h.e]lfi ga%%]gd.i nto the modul e bag first is less than the height
of the eNPDHMrER P orpapmec)iq thedppulg PO.tihts wweassiood thaidhe deignationops

51, reprepantediby dahadiamad and ﬁ%ﬂ@srsﬁ drfind E\ﬁren‘t'ﬁ?% %%@P%Léx&t@%eﬁo%ﬁl €,

can connect to the intersection board or an interne _
t he chaskead Iothateded fimeldttons obthe chassi would aeqer the emaindd Heshovadin BIQ. @ Acteat e

avirtu i ntersecti ard. . It js .contenplated that the connectors on
t he r?todaﬂ’eev?gﬁaﬁ{y @Qp‘ffggg({%ﬁh’éﬁllnsﬁqnoﬁdmio&’&%dﬁ’é@ﬁtions bet ween the two ends
of the nodul e. For exanple, the connector could be hal fway between ends of
the nodul e asprgf {Eld. O, SR chib : ggtgﬂ 10%
about 20% about 30% abopt’40%la§%3§a@%&h&; ogﬁ(g(%%ésb%%t qr%g%%%nout
80% or elbbamgod Yl Theonmiationeftenthsatedtthedute 80 iseddphetd irsFIG S dsdthvirt 0

t he nodule...bay. .6 11.June. 2004 . WD.0210529) J PCT/ US01/ 49279 Al t hough FI G
i 18 Ao si oI T0aF 20 B RIS 2hipritRetion B (GRAE SO OO DR s

9A is dra

hal f of kibes ebassidrs |52 GANGG! oidsis NadTRiLR 50, The! SpbQAGHBIOkd AL id he
desH%nnat ons of top and bottomcan easily be reversed. A chassis of t he
cur riéht ¢nfientadociyithan itpan ba cernestadi tothe Gwasisl viagdate eshuating feackets fomntedfort he

hassi. ] h I8 50 in FLG .9A to. 5 b ticall
1T pped TR PR SaDRnIRAY 17 < RpdIE R ok Busbtegl il s GoRt St ot
chassi s mpdsitiostbliephf: whulFltzn B cdmesten wilaf dHksié RSERIAR 50fohnBe BRIULE

50. The r-icgnt ation of the inserted nodule 50 is depicted in FIG 9A as
havi ng SP@ests neide reposiagnsblerlais sompnisesa Blupdity of sieovants 53 whichroerimciedeon
for conngehih AR LALOUER BRE re c 52 .1tk Si d
nodul e 50. Tzﬂjg repositi onaBP[rg |So at eS ;@&?@ %%E%%n ?gt}%@eﬂ{ gﬁ%ﬁ%ﬁat glle?%gg}h be
connéct efgedtbraghs vhashsirs capiahleplf abrdunting pongr br acketsichiieades on the nodul e
bays of the chassis. If a nodule 50 is inserted into the front of the
chassis, the ,reposi.tionabl | at e uld then be conpect to the chassis
and ‘modul e 5 OAf . ﬂﬁ?@iaﬁ ckpel?) 18 nyo\%ular In nature. nﬂepos‘fatgonable ‘plates can
interchangeably be connected to the module bays of the chassis. A repositional plate may be
- sized to conmect to 1, 2, 3, 4, 5 or more module bays. It can be seen from FIGS. 2A - 2C and
4A. - 4C that the repositionable plate of FIGS. 4A - 4C is twice the width of the repositionable
20  plate of FIGS. 2A - 2C. Similarly, the module of FIGS. 3A - 3C is twice the width of the
module of FIGS. 1A - 1C. It is an aspect of the current invention that one module and/or one

repositionable plate is connected to a plurality of modular bays.

It is not necessary that a reposiﬁonable plate comected to a chassis be connected to 2

module located in the modular bay directly behind the repositionable plate. The

25  repositionable plate may be connected to a module located in any of the module bays in the

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 Convenient_ly, 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



. the chassis. The rep05|t|onabl e plate conprises a plurality of ele S 53
whi ch can iedude; manual Iy, actuatabl e fasteners such as t gnggé
ventilation slots and electrical 15 feedthroughs which are capabl e of
conducting power or conmunicating data. A repositionable plate is nodul ar

i N nat ur BYCReHEs RS |f@1h§1§41@1319J paias &an thd niasuizhbmige aiylesatioe, tonmecidedntage the

modul e bg%@og{ éoh(g%ﬁﬂﬁss nﬁEfA’, ﬁegégtlonal plate may be sized to connect

to 1, 2, It can be seen from FI'GS. -2A - 2C and
4A - -4C that the repositionable plate of FIGS. 4A -- 4Cis twice the width

of the reposi Howrabl, ehe2Parfibetiem@ferial $fectefor tRErepShifiohaiié ?Latésh@nom%ﬂtﬁl of
FI GS. 3A-3C|stvmcethevmdthofthe nodul e of FI GS. C. IS an

“aspect of® HRNYEHIPBMS IPRY enttinsevidemibe daectibsd Siectiond NarmeHe thesspelst mksnabl e
Pl A o PRI h R0 b e oY psl (ML Y Paable bindi] BECCRAR! N

a repositio ate connecte assi be ¢o

| ocat ed ecumtohacmn"chmbmmﬂdnng@tﬂeye;dpedstb@dpplhﬁumemqsirexmeﬁtabmemat oddte 25
repomhg}gﬁqﬁe Ia[tise be connected . to a nodule located in any of the

~nodule b §§V§%PW&?§WRKP@%§ cabl es, or other connectors
in.the interior of the chassis. This allows for the plracerrent of

connections externalcdl® HasHRaI8E ﬁaé&aggsg%lg@gj Forpfa&fl&ﬁf #Qﬁ%@l@@rﬁbw&&@g’ut

creating a "rats nest” of wires. mat er
reposit i s be pleapesivhang rdpiodusibleo iprvani enlily, etbd:manuﬁemfaourﬁ/thm'rQDklﬁynamhe

[ PPORY o SRR B B ki e B b Bilag Sl el el Fe e Pahobe 1
coat ed_widet @Rt Wlsal N préfborde mﬁatztﬁ%mae@mﬁzls%?&% Pt AMRELFARRED by er

such as, for exa pai nt. For the manufactufing operation, it is an
advant agéorpang.e ﬁ&) d?elh apsirelr pringng st ettatheednt neft daidavare Kowevised-tireghs,

parti cul ted for the repositionable plates is not essenti al
to the i ﬁ{/e%fg%rwsa&ca?}% as it provides the described function. Normally,

‘t hose who nmake or 5 use the invention wil select the best commercially
avai | abl e mat #fdvavehaheattipahir thenufaaomeipestesf ueds for angkisy dhd slpokitibyablé he
- expe éol l.catjon re UII’ ments of the final product, _and.the demands of
" the ](C)%/erﬁfa? Sndﬁ@pggfsgpgl daxention as long as it provides the described functionality,
Normally those who maLe or use the mvention will select the manufacturing process based
‘upon tooling and energy requirements, the expected application requ:rements of the final

product and the demands of the overall manufactunng 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
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The particular manufacturing process used for fabricating theI1June2004
reposi ti ongfh gyh@t;es shoul d be inexpensive and reproduci bll,,(gnr 01449279
‘Conveniently, the nmanufacture of ‘the repositionable 10 pl at'e o R i
invention can be carried out by using any sheet netal fabrication nethod.
| f  sheet2yrapedn 4ne Ggvere. i As hsedpinethe roladeh(d) havhen eedoiroemssicign Sty theWrdda
perforati fol Lowed by ., forming, and then optional painting and .

at't achrrenct%gﬂé)fn Sh&r rweor%;e.ag.o,1 Faeale?%to&}ﬁé’ﬁﬁomt%ré%??deg@@ﬂeﬁa%t}lﬁf’
However , maeneaa ki lcgdtlaabecdm@myagturi ng process used for making the
repositionable 15 plates is not essential to the invention as long as it
provi des the described functionality. Normally those who make or use the
invention will select the manufacturing process based upon tooling and
energy requirenents, the expected application requirenents 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 20 conponents that conpose the invention. Mre specifically, the
kit can Hncl uBsamplshassi s, the nodul e bay sections and ot her conponents of
"the invention.. The kit can also include an intersection board or an

i nternedi ate hoard. The.kit c al so contain instructions for _practicing
the inventi ong%eﬁﬁca%%oﬁﬁﬁgs Pgﬁieé%anWﬁ@f’l_ﬁ&Pwth?efuﬁﬁWﬁSP%‘?ﬁd hythefaflowing, _
ot her w seonlisgiast fdxathplck NeheR n 3 a apd/or. inst rction of
the kit can _be %heaglgrre' as Zgﬁ?hg?ﬁu{éﬁ%ﬁaﬁhg@%g@gh?&%ﬁ.vasllﬁgg t%?%gg éf)

- subst ant fgpfAgancas Theeerammlesi #re intsnded meeely ds fatilitabmsn wappseading g waygi men

st at ( ) it hi 0%,.qf , re preferably wi.thin 1% of, and
Lo PR RS LRl R BB A e i
def i ned tas imentiect AdsordihglyotiglexanbleaRBORE abt by corBirh&F i NmitARdhd®bope of the
necessar. |y nmechanically. The term depl oying, as used herein, is defined as
30 desi gy ui | di ng, shipping, installing and/or operating. As used in
the specification, "a" or 8 11 June 2004 WD 02/052911 PCT/US01/ 49279 ran"
nmean OneEgdmprerie. As used in the clain(s), when used in conjunction wth
the word "conprising", the words "a"-or "an" nean one or nore than one. As

used h?‘r ei N "RERLIRI o FIFRY 1[@@@09_&6' ﬁ@ﬁﬂle%o&%%%&datol%és%rn% ‘manually actuatable

15  fastener 10 located at the ciosed end of the module 12 or the communicatjng.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 m.ﬁy also be located at the -bonﬂnunicating 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 reposiﬁonable plate 20 which is configured for connection to the module of FIGS.
1A - 1C is depiéte_d in FIGS. 2A - 2C. The repositionable plate comprises manually
actuatable fasteners 10,‘ a ph_lrality of vénﬁlaﬁon 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, 'aa'ld at least one optical feed-through 26 each of which can be independently
' operatiénally 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 toois,



5 11. Exanples Specific enbodinents of the invention wll nov),r1 er
descri bed Ryo®hgs:hQl | owi ng, nonlimting exanples which wlj-$ E%
illustrate in sone. detail various features of significance. e exarrp es
.are intended nerely to facilitate an understanding of ways in 10 which the
i nvent i odnéggn B@h}s%@cmlﬂtféldy ahthanpalbyuadthssable fiztdvers, ho stecticad Kéddthrought hed ar t
to prac“?urah %v nve @n Accordingly, the exanples should not be
construeg F?Hﬁ ?rh EgCope of the invention. Exanple |I' Referring to
"FIGS. 1A - 1C, t he nodul e conprises at |east one nanually actuatable 15
fast ener EMdnpdeat ed at the closed end of the nmodule 12 .or the conmunicating
end of the nodule.14.. A power connector 11 is connected at the m dpoint of

the nmodule. AHe#riddio BIGS. A C90N8eh8tvelfippBighodtle! c@ﬁz’i:hs&ncﬁ IQaQF éﬁeaxhanually
connector 25 are tocated at the conmuni cating end of "the nodul e .

vari ety @Pmétahb@rfaﬁﬁlﬁﬁﬁtlscmatéhe dlobadl dndedtiedmadule A Mmmmwtzamg mdobf of
t he nodul poye nector 11 can be.l ocated ri ous, po S
bet ween t e%ﬁ)élal Hs et pngaP@'Z gﬁa‘”?fh%"“&%ﬁﬁﬁﬁﬂc%? icrean%cﬁ ﬁﬂlﬁ mﬁfg’ ]%D(H{Jﬁ@
The reposidduiabife Pl ai®ar2B OMiet h7ias: jeedtd %edo&ﬁfmmﬂﬁgeﬁd Bfthe nddife 14,
module. of FIGS. |A - 1Cis depicted in FIGS. 2A - he ret[i)oleonabIe

plate cor%ﬂ?%%x ofathgh pleipentsananaela be lqcasqdeaﬁéhecomnuawpmmg end ofthefmodule 14
Lo TSNS £ MO D SR0 QR ONGEA LONA tofered BODSENE Rol Bob ekl e

an RF fee -t hroug e opera I'ona
onné@tomlc%ademhm aﬂldihea:smn@nﬁcmgleﬁ&lmfoeﬁfé-rhmmelgh 26 each of which can be
independently operationally connected to optical connectors 25. The

Communi cat | ng RACERIHableair 20 gy isepeisured for copnesiigade s pale ol BIGS.
mount i ng 3y ack@tis AkpRt&has FIES. We I aROSThd 1?4@2%8061ﬁ é%gnﬁﬁalmal?lar e

- without tools, 9 11"June 2004 WO 02/ 0529119%%3}t can I nc
a plural W@ﬂa@blmﬁﬁmbtw Iﬂxtauahladdite dfagemiatic, shhs élZewhmhcabn flee dphretiorgily

and a plcgm?ec%ed)é:o a far\ll 21%ha &% Ie iz fo ecis-through 28 which can be operationally connected to
15 an AC mlet 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
20  sections, including a plurality of module b‘ayrfomfard 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 eacﬁ module bay forWard sections 30 and module bay rearward
sections 31. A plurahty of connectors 36 are located between the forward and rearward
module bay sections and are used for connecting modules to the module bay sectlons 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 mthm the chassis is not mportant to the 1nvent1on 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

30 rack mount 54 are included.

10



Exanple 2. Referring to FIGS. 3A - 3C, the power supply rmdul1ei £90B i ses at
| east one Wiﬁ]’iﬁfﬁ% 5 actuatable fastener 10 | ocated at thep(fljaﬁ)si?ﬁ QB of
"t he

the nodul e 12 or comuni cating end of the nodule 14. A'p |¥2y of
power connector 11 are connected at the midpoint of the nodule. A fan 21
and an AC i nl 8till 27ferngg todd@iSe dAat 5E han mommvactiva dbhudg34 ixdmedhatiesliynosliplel dd.

o 1 e R STEs R T RG] TRl B et BelderrD: oo Geige boRs B4 ‘e ahagdnal
| ocat ed &fth¥FonPhisd ﬁ%f&é@@ﬁh@%ﬁ%@ﬁn ésh&ﬁc(@ecfhf?&@%' gi%}gleé]gﬂl%%é%gg&]the rear

comuni cating end 14 of .the nodule. The repositiona ate IchTs
canf i gur efitlfeothassin ribe tiitorsection bdwed Fedihealsf bEIdESribedfas- 2 AGdplanedbymirdt €thd n
FI GS.. 4A. - 4C.. The r.epositi.onabl e plate. conpri.ses nual | y actuatabl e

f ast eher ;snte_‘fﬁ‘?%hgn E) Pﬁlrrd;qﬁ ¢ 4o 6%1&‘;%%3@1% gﬁfﬁé%éﬁ%%ﬁ%eeéhe %81“ and rear of
oper at i ofhal ¢hassiSOMRCHEY diferenb@beRiecaNe 3ToRYREE HhE ‘re&%}dﬂr&eﬂ&#@%\ﬁm ch
can be operationally connected to 15 an AC inlet 27. The repositionable
plate 20ckesiFlisthat Afere agCextagobhandiniraadt edined mdvat opahmenteciat ofigheefratwafd t he
nodul e 1460@28 FIGS. 2A - 2C and to the plate nounting bracket on a chassis.
Exanpl e FReerri ng to FIGS. 5A - 5C, a chassis is depicted conprising a
plurality of nmodul e -bay 20 sections, including a plurality of nodul e bay
forward Seemplens 30 and a plurality of nodul e bay rearward sections 31.
Reposi ti onabl e plate nounting brackets 38 are connected to the chassis at

the Hut si de' eBglndig aBIGRDOAI @A, 4 eideavidwseTie WbsssiO iRRbwWIDHIh S PaVer
rearward sectiqns 31. A plurality of connectors 36 are | ocated between the

forward SHRRLY BRAws Bseriagd iy p agshie Raycvhara the gompuinicating £od 14 oAfsonedige is

modul es L&y el AV t . , Lon e
Shown' 1 n- B (LR eERORm BF 8 bR Flare 20 CTIPHUNE Bl BEEL BTSN
second nbéiandr6Ihasy/idseiital om theThewdronmblyomodhilet descriiadsin eachpke?.0 Ehenmdibes
bay  section.wthin the.chassis is not inportant to the inyention. Card
gui des 4%1a5?%¥¥p8§f1{‘}ﬁ%1ﬁe%3teﬂ%r§rlsq RE B8t Sincoubier &391“36?51?%31" 25 203t the e
usedis or regubitbidbldPEk &80l e Ol Y ot : i
exteri orI%f 1t he chassi s oﬂpdt@rih%nlgl acc?abi nlétﬁ tﬁgucr}]ltaﬁ&ﬂﬁ_saﬁéd\gzﬁg?gg%%ﬁg )
rack noufRupbA tor ieimeduleldy through a connection 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,tl_lc module inserted from the back. In FIGS. 6A and 6BA, the °
20 moc_iule is inserted into a modula: 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

Referrmg 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

11



11 June 2004 WO 02/052911 PCT/USQ /49279 Still referring to ElGS §4- 5C,

©13.
an intersegid gyBPgrd 34 is mechanically coupled to the chgé%}ugn% front
0

hol ders 32 and rear holders 33. The intersection board 34 is. ogonal

to the front and rear faces of the chassis. As depicted m dway between the
front anéhgmedilegescrigpd ithetagte i Ornetonandramanydit dcoretddafaiteddrsdnrabsd tbe

- descri be Ldpl oard. | ntersection ard 34 can al sg, be
| ocat ed g?ﬂ%le 13? éenrr%%tﬁ%i%%}fqg (Izgéi[g %gfc{,\ggnrepﬂ%ﬁ?q%ﬁet pgﬁ%n}oggpn%ﬁracgﬁteg% RasSies.
The onl y chissfser ¥he eobet weplyt e diifkok augledalddier @8N shy SeaidhonToRhectibg
chassis is that there are exterior handles and cabi net nmount ‘on the
ext er i or bEFVaCH&he rawiRicarnaststlilomd thy inigsestion boaéMer ring to FIGS. 6A and
6B, a side view of the chassis is showmn with a power supply nodule

inserted in a dylse:; wherel .he .60 i i.n 4 of the: I 'is
opéra%i onal eﬁggggﬁeﬁg%at h %drhgﬁ%gi llﬁjoﬁlﬂagg 88‘%%5%1%@3%%%@150%%& gﬁg%l EB ‘
modul e i mildEh@E. the Gusain dvithiBhe snddidinkaald ftam thebagewer supply nodul e

described in exanple 2. One or nore nmanually actuatable fasteners 10 are
“used to coupl repositiqnabl e plate 20 to the 15 repositionable plate
nmount i ng br acﬁ’ét%tf@%' @g a’t“%lmghghi%%ﬁn&g“l?lﬁ%mﬁ%@rm%ﬁo?u%g@f Boyugthe agpheisdet o
the modukgaRay HHarnepeHihabRIYIEEIICR BELUEER bRGEP BEGHREcat he.
‘intersection board 34. 128 F:B(]i ' B6A iOP%st ratcegﬁ%the\eﬁﬂja@g?s wﬁcaﬁ%gﬂngéﬂl e
‘i nser t ed of rtbenmérhild aodtconféaBd 68 the [tharsof dteechdssis cHlassing airddositionabie dilhie
inseﬁéed. fromthe gt "In FIGS. 6A and 6BA, the nodule is inserted into a
r

nmodu Bﬁ%}“_‘fﬂP% ¥ ront of the chassis. The repositionable plate 20 is
operational contacted with the comunicating end 14 of the nodul e and

connected to IhMEGEERA 0l 7B thbasduk 14 Insdfbd titd a TERR At HaQ Trdth Gheledt 6F the
mounting bracket 38. In FIGS. 6A and 6B, the nodule is inserted into a

modul ar  6B3FSEr oThe 15BOFIBaRAblT Plafre20 émenssitionaliy sontagted Mithotha sompinaeaing @uds

; ! L : ; ) E 14 of ‘ | d
Cper | A AT S, el b AT SRR 800 a5y Tk BB
mount i ng mhnatikg bradRet 38.

15 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, (g.g. LAN, MAN and/or WAN). There are virtually inmumerable

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

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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.Exanmple 5 Referring to FIGS. 7A and 7B, a side view of the cﬁa}%hgzb@;shom

Wwith a nody@edhsg’ted in a modul e bay wherein the commnillg&t/h%l__‘gﬂ 14 of
the nodul e is operational 30 engagenent with a repositionablé plate 20. The

nodule in FIGS. 6A and 6B is iden@ical to 11 11 June 2004 WO 02/052911
PCT/ USOL/bgtp flee masdupgsdende the gepositéehable pleteapiiiowls fGne eersatiifte inedheadHaysis

act uat abl stener: 0 are u to. couple the reppsitionable plate 20 to
the repos ?Pﬁ%ﬁ%‘f%ﬂ StI %&Ogahﬁeu‘ﬁftﬁ W‘E@&Tetjf T C?‘Pfgu’c%]%firéjgwﬁ?é ehsmal to
suppl y makkitiesés (iG0Bmeink @ “hes KRy renban ~ | -

t he power conrslelcglor 11 and the int e?lseélt?%ﬁgggfg?gp%%ﬁg&glﬁﬁéd%gﬁcgﬁh%@?gte

t he chas$pRlehto find rrsespgnitanneeinns vdwn reamiigheng therdectidalsysid. il lustrate -
the chassis with the nodul e i.nserted fromthe back. In FIGS. 7A and 7BA,

t he dul i j Lt - . fr the f t.of th h: i S.

The T Enost t1 ol tebftiatlf e TRl iR ATRORG R 12 e TR ng

end 14 gbsitioes forgildceineane tenneiilactobiohhas Qiﬁfs %’Fa%hﬁmféa@%§vé}§aﬂlﬁ§r RG a
n :

repositi ogabl g ]?i!élat e 10 nounting bracket 38. , 7A and 7BB, the

modul e i 405 A9arRRaYStiFRo L RisHiBuenten ey stipbmhigle devsity off modides tnbesplased fthe
reposi ti gpadier,. ' LA d_wi:th.the nigating
cnd 14 ORERRErRLahE el AR R U e BB Eh Sedtled o RS BRIV GBg
reposi ti onabl epdgl ate nounting bracket 38. 15 Practical Applications of the
I nvention A prAdtthiccambaippkits af itoningbntidredisclvendtdndrolsinat Heedn val bemailt hha
the tgchnglogical..arts i.s rack mpunted.e|l ectrjcal equippent. The_invention
s, Bt u|eg?‘%g%dgﬁi‘j1@88ﬁ B ACT B EHARR S, e fesent (@sqgosurean, Wiy the -
and/ or Wablnpoditiehs afd enath6dUdF tiisi ARLTRIARIR bESESed@ibet N8 feANERE 'r??%'err@!il

of which need not be detailed here. 20 Advantages of the Inventio

chassi s rEPPEERILS, Agvihbe aprsaenide thase of kikilliinknait dat wesatidre moste gifiedtove
ahd adv ) ARARS afnarinathels?e%’itort irﬁeth]:aoslefl:ﬁ&\:lr\f-cg%f "SGR the method described herein
' without departing from the 'corigept, spirit and scope of the invention. Accordingly, it will be
15  appreciated by ;fhose skilled in the art that the inventién may be practiceﬂ. otherwise than as

specifically described herein.

For example, the individual compénents 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 §eparate, 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 discldsed elements and features of each disclosed embodiment can be combined with,

25  or substifuted 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 varions 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 écope of the invention as defined by the

30  appended claims and their equivalents cover all such additions, meodifications, aﬁd '

rearrangements.
13



The internedi ate board or V|rtual internedi ate board all ows ter
vari ety of wp@siktdypns for placenent of the nodul ar corrponentP%: g @‘Eeat Iy
i ncreases the versatility of 25 the nodul ar system This |nvent|on al

for a high density of nmpdules to be placed in a chassis, reducing the
nunber of chas5h% 2pPRNIEAHEBY geneiowt be eq@mréf@dm mhéiﬂe&:tmﬁ:@aml@;@n@mn

rTQS| Zg'e'n;el;]]%h%@mﬁepﬁ%@ cﬁlhaehgﬁgghﬁ if Lo Etﬁyer R iR AR R A MEUTOL e PEgS%f

a vari et y'rodanp dsi” tdrO‘EtEpffOJr” m@e&l&ﬁmmlﬁﬂdlﬂaant& bf ihmﬁvaﬂ% arMRi P8y the
PCT/ USOL/ 19279, both, the nodul es and the repositionable plates allows for a
versatllﬁFVGP g lafassi s conflguratlon not allowable with the prior art.
The reduction in nunber of wires external to the chassis (i.e., renoving a
"“rat's nest") reduces the anount of tine required to trace wires or cables
to find necessary connections when reconfiguring the electrical system The
internmedi ate board or virtual internediate board allows for a greater
variety of positions for placenent of the nodul ar conponents. This greatly
i ncreases the versatility of the nmodular system This invention allows for
a high density of nodules to be placed in a chassis, reducing the nunber
of chassis and thereby the cost required in an electrlcal system Al the
enmbodi ments of the invention disclosed and clai ned herein can be nmade and
10 executed wi thout undue experinmentation in light of the present

di scl osure. Wile the conpositions and nethods of this invention have been
described in terns of preferred enbodinents, it will be apparent to those
of skill in the art that variations nay be applied to the nmethods and in
the steps or in- the sequence of steps of the nethod described herein .

Wi t hout departing fromthe concept, spirit and scope of the invention.
Accordingly, it will be 15 appreciated by those skilled in the art that t he
invention may be practiced. otherwi se than as specifically described
herei n.. For exanple, the individual conmponents need not be formed in the

di scl osed shapes, or assenbled in the disclosed configuration, but could
be provided in virtually any shape, and assenbled in virtually any
configuration. Further, the individual conponents need not be 20 fabricated
from the discl osed naterlals but could be fabricated fromvirtually. any
SU|tabIe
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material s- Further, although the chassis, repositionable plag? ? dul es
descri bed herein can be physically separate, it wll be manifes ?’n t he
chassis, repositionable plates and nodules may be integrated into the
apparatus with which they are associated. Furthernore, all the disclosed
el ements and features of each discl osed enbodi nent can be conbined with, 25
or substituted for, the disclosed el enents and features of every other
di scl osed enbodi nent except where such el enents or features are nutually
exclusive. It will be manifest that various additions, nodifications and
r ear r ang¥hang clamiedtifte features of the invention nay be made w t hout
deviating fromthe spirit and scope of the underlying inventive concept.
It is intended that the scope of the invention as defined bythe 30 appended
?Lglrgnqnd tbﬁi&?ﬁHWUVQBﬁﬁﬁgn over all such additions, nodifications, a nd
genents 3 117 Junie 2004 WD 02/052911 PCT/USOll t 9279 The appended
clainms are n(atchamsbacludmgrarﬁmttm@ﬁt&csbayr@dlﬂengldmadnde bhjasan‘dlﬁmttmodule

limtatio unl ess suc imtation is.expl C|t eC|ted i,ven

ol i mugPhgid # Fipad ot baw dgeier Simpoutiaforh & orvied Sibiar Babedinont s of
the i nV%@étioﬂ”wﬁér@m tHlé EhRES Mdilc dn hﬁer%&&on%@%ﬂ&%@e@%@%éiﬁ?dfo%mﬁl June
2004 What is claimed is: 1. An apparatus, conprising: a chassis including a

first nﬁ@l@noel abéyalém@arwasieﬂs:@trlml mdumttersgaym boardhavingesa heighdelang afEpt and sai d

Seeo e n i Revis | QOB 3h iSRRI oL b RE R Hi PR b EE Dot ween

sai d forwar d w}ﬁ:&ﬁﬁ b Gifstaislufadadl beaadatdd A 1&eCintpaR, in Saiddotwiir@ k&tioh) Hn boar d
havi ng a hei ght along a first direction that is less than an interior

hei ght &fcopdingpduleeanibe lagagaept deasinipaptsin sgid rearwarhsectieryandgiibe &yt mpdule st
modul e qgny, gﬁlr]%&@%ﬁge k}fﬁl}mwp% b thé‘seﬁéﬁ(ﬁm‘i)aﬁl‘éﬁrd section, a second
nodul e can ocat

east - part 1n said rearward section and the
first nodul e

2. The apparatus of claim 1, further comprising:

said first module located at least in-part within said forward section; and

said second module located at least in-part within said rearward section, wherein
said first module is electrically coupled to said second module, thereby defining the virtual

plane between said forward section and said rearward section.

3. The apparatus of claim 1, further comprising:
said first module located at least in part within said forward section; and
said second module located at least in-part within said rearward section, wherein

said first module is directly connected by the virtual plane to said second module.
4. The apparatus of claim 2, further comprising a third module located in a modular
bay adjacent to either said first modular bay or said second modular bay wherein said third

module is coupled to at least one of said first module or said second module.

5. The apparatus of claim 2, wherein said virtual plane is a midplane.
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can be directly connected by a virtual plane to the second mMquj fa 2804 The
apparatus of claiml1, further conprising: said first nodule Iocateg at

| east in-part within said forward section; and said second nodul e | ocated
at least in-part within said rearward section, wherein said first nodule
is electrically coupled to said second nodul e, thereby defining the virtual
pl ane between said forward section and said rearward section. 3. The

appar at us of m@ag; hrhtusfo ElaiR D, SRR SidWhass@ddinkt b SontBMLK hRsaligd at
least in part within said forward section; and said second nodul e | ocated
at | eastviitpal plane isd /deif theswgifremseidrant sesaid back oflsaidehassissai d first nodul e
is directly connected by the virtual plane to said second nodule. 4. The
apparatus of claim2, further conprising a third nodule |ocated in a
nodul ar 7.bay B ppaatusod clirh Rewh&Rintald dhassig@ameas fldayaribasRafld §8¢0nd
nodul ar hay wherein said third npdule is coupled to at |east one of said

first nodtpa phnedsd/d of theoway Femsrid front torsaid baskof seidsheise| ai m 2, wherein
said virtual plane is a mdplane. 15 11 June 2004 6. The apparatus of claim
2, wherein said chassis defines a front and back and said virtual plane is
1/ 4 of tthe wdbhefappacasmiofl claim @i wheremhadaill frarikodile had dfichhsightsalong a fifve
apparatus of claim 2, erein sail hassis defines a front and back and
said vifeglen thatisdongst aaﬁ}S&wé&ﬁi‘gﬂ&%W%fgﬂWP&rﬂalc{ weand ¢rasieR of said
chassi 5. sustarklifly SPRBEGHaN R Gld fsPliflchsiolAHRAR 8@ hddupd DAk d1as a Tir st
hei ght along a ?lrst direction that is longer than a first wmdth along a
second dierght eloog said atabnd doroctebndthata s tanger thawb s¢cand madthplangtshidgostal to sai d
first dipension, and said second nodul e has a second height al ong said
second dﬁgﬁinon that is longer than a second width along said first
direction. 9. The apparatus of claim2, wherein said first nodule has a
first height along a first direction that is |longer than a first width
al ong a %econdedippaetss of claga2dwhaewrididfirsempiwa hasa Best heightdlong wfitshogonal
to said fir [ j.on n i-d..second dul.e has a.second.. hei ght al ong
said fi szl ec@c}nr ég{gs?)ingt%ﬁtahtagﬁs rﬁ?ﬁg@raﬁ%anseac %d;‘(i:l “’r?&"w S&Hiseﬁ?%ﬁ%mscglfng second
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.

10.  The apparatus of claim 9, wherein said first direction is substantially parallel to a

second longest rectalinear dimension of said chassis.

i1.  The apparatus of claim 9, wherein said first direction is substantially parallel to a

third longest rectalinear dimension of said chassis.
12. The apparatus of claim 1, wherein said intersection board has a height along the

first direction that is less than about 0.9 times the interior height of said chassis along said

first direction.
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direction. 10. The apparatus of claim9, wherein said first qgggﬁégﬁ§ IS
substantially parallel to a second |Iongest rectalinear dinensi %ajd
chassis. 11. The apparatus of claim9, wherein said first direction is
substantially parallel to a third |Iongest rectalinear dinension of said
chassis. 12. The apparatus of claim11l, wherein said intersection board has
a height along the first direction that is |less than about 0.9 tinmes the

nteri orshel offle dBhardifdl & AR 2 WAk AR A3 seldduHoaRl BR G B aldir d 1 June

2004 13. The appatatus of claim1l erein sald intersection board has a
wi dt h alsecrgrdaliresteam mobsthntielly oxtiggosaitis saudtfirst| dinectoo, Hed) orieds than swinterior r st
direction,.that.is |less than, an interior wdth of said chassis along said
second d’i’lflg’cqt}?saﬁé‘i%.ls%%%?F%’E‘ﬂé’r‘?ﬁm’&'l aim 2, wherein the intersection
board is | ocated substantially symretrically between a front of said
chassis and a back of said chassis. 15. The apparatus of claim 12, wherein
sai d chdési s Theypparpiuge§ clain 2owheraindhgddesecting bparyl is leeatedieubstantiallit er medi at e

board | . eiit h i ¢l f ' hassi d said
i ntor seartBir iy Ay fite? S AP b€ o SRR S 6 back of

said chassis. 16. The apparatus of claim 15, wherein said internediate
board is | ocated substanti al I{ synmetrically between said intersection
board and- ei tiherapRaRts Of elatm §E, Whiren spd<chassisor sajd  back of said chassis.

17. The apparat us iﬂf C'd%hHéslazﬂoﬁt%H'B%k-%H&m” sing a rack coupled to said

chassis. 18. A nethod, conprising providing a chassis with a first nodul e
bay and a second rndul endlades agantemcdiaé board thdated@ithierdretivemmi sdidsfeea o nodul e

bay together conposing .a farward.section and rearward section; erein the
ohassi oC1 nl daRERaRS S Sre SRR G PoReAYert Bl MEEodan Boromht

back of said chassis.

16. The apparatus of claim 15, 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.
17.  The apparatus of claim 12, further comprising a rack coupled to said chassis.

18. A method, comprising

providing a chassis with a first module bay and a second module bay, said first
module bay and said second module bay together composing a forward section and
rearward section;

wherein the chassis includes an intersection board located between said forward
section and said rearward section, said intersection board having a height along a first
direction that is less than an interior height of said chassis along said first direction; and

wherein a first module can be located at least in-part in said forward section, a
second module can be located at least-in part in said rearward section and the first module

can be directly connected by a virtual plane to the second module.
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section and said rearward section, said intersection board hqqupgeao&glght
along a first direction that is Iess than an interior height of sard
chassis along said first direction; and wherein a first nodul e can be

| ocated at |east in-part in said forward section, a second nodul e can be

| ocated at least-in part in said rearward section and the first nodule can
be directly connected by a virtual plane to the second nodule. 17 11 June
2004 19." The method of claim 18, further conprising locating a first nodul e
at least in part in said forward section and a second nodul e at | east

i n-part 19 sdihd metbodwef daigels, ifmmermpﬂi;ingsai d fi rst module is directly
connect ed by t he vi o sai.d s 0. Th od of

CPaelel P dotkbRe dtrtfagie A%l i iB AR SO GedRaHoR And R seeing RS by

wher ei n asaaa@t ihdpiaFiGn BRE WaBwhd seOiLR), %elteﬂl @id ﬁ@aﬁlbd@:ees aateca9lc9nﬁecfeatbyrr0dul e
or said second nodule. 21. The method of cl aim 19, wherein said

i nt er sedb¢ vistuplgdant thasidseemidgnedwds-ong the first direction that is |ess
than about 0.9 tines the interior height of said chassis along said first
direction. 22. The nethod of claim 21, wherein providing said chassis

i ncl udex0pr ovildindghcbofclaih by Sinshenicbipasing Atiafdacdile lochreansad adjaingts bet ween
said forward section.and said rearward section, said intersection board
havi ng XaViveherrinpaish hird medeln i Qupled s aifeast apgiolsaidoiat madyle of saf second

subst antj i iy orthogonal to said first dinmension, that is less than an
interior mndth of said chassis along said second direction. 23. The nethod
of claim 22, wherein providi ng said chassis i ncI udes providi ng sai d

chassis with gn inte i.at ard | ocated eit et ween s orwar d
secti on “and edneqt‘?i{‘gf& fol’i" FR Bpid) intersgahion o Q?@ ?@P’s %‘ﬁfﬁﬁard and
sai d reqkalich $8GE 1QRY thadbbodtTEo Hﬁﬁepﬁﬁ lﬂtferlsll l?dléﬁt%?salﬁ @ﬁés'é‘i@%loﬁg%ﬁ'fﬁ'stng

coupling a rack to said chassis. 25. The nethod of claim 21, "wherein said
chassi s diteytigtef i nes a front and back; and 18

22.  The method of claim 21, 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 a width along a second direction, said second
direction substantially orthogonal to said first dimension, that is less than an interior width

of said chassis along said second direction.

23.  The method of claim 22, 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.

24.  The method of claim 22, further comprising coupling a rack to said chassis.

25. The method of claim 21, wherein said chassis

i) defines a front and back; and
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11 June 2004 ii) includes an intermediate board located eithgy Jgﬁé%@‘p sai d
front of said chassis and said intersection board or between said

i ntersection board and said back of said chassis. 26. The method of claim
25, wherein said internediate board is |ocated substantially symetrically
between said intersection board and either said front of said chassis or
said back of said chassis. 27. A kit, conprising a chassis including a
first nodul e bay gpd alﬁﬁﬁ&gqﬂm@ﬁh&mﬁ@uwd:f@daeédfenhésbemeeﬁlsﬁldb@aht%@d sai d
second nodul e bay together conposing both a forward section and rearward
section; whemeidrehassés aldassistersectiadusrdor batwesmseist intansebbar doard et wdd bet ween
sai d forward SI?C{ and said rearward section, said intersection board
havi ng a hei éﬁf }%fs}lfrst direction that is less than an interior

hei ght of said chassis along said first direction, and wherein a first

nodul e can be | ocated at |east in-part in said forvvard section; a second

modul e @&n behegrethediofalaimels tuhereimeid intermediate hased wdperteswbpiantiallyd t he
first n%glglkrﬁa%&ﬁ%bgﬁv hr %‘ (d\glllt%a;%&n)?n %taﬁfjar{zlyelt%ef/ éal& H‘glllt. o? ! %H%h%sgls ol?gal econd

nodul e er conprising ruc 9. The
Kit of alask of 27d chalesis.ei n sai d i ntersection board has a hei ght along t he
first direction that is less than about 0.9 tines the interior height of
said chassis along said first direction. 30. The kit of claim29, wherein

sai d intersec{ kﬂ o%gjgf Fﬁ %a@sﬁ"fggl;u?lrngtaq?@t Rodf& BE‘}darh(pé §e:?:81r1<? #3dule ba

substantl ally ort to sal rection ess than an

i nt er i orsaidifdsthmodfle bay ahdchabwsicendmodge dbay thgsthencmntisingdiottoa for@ard The kit of
claim 30, wherein the intersection board is |ocated substantially
sym*retrlsﬁ%ﬂqnjmaéﬁm’@wsgc?‘r‘rbnt of said chassis and a back of said chassis.

18a 11 June Z{Q4eid?he cHAGidGntlus eﬁhﬁte?@e%{?on Béhrr& RRhte8 DERNes SR frwapd Kk t hat
can be coupled to said chassis. 33. The kit of claim30, further conprising

a first speithm and|seidaceowant seb@@astsaldnntpssp@thnrboaed kaving a height along a first

direction that is less than an interior height of said chassis along said first direction, and
wherein a first module can be located at least in-part in said forward section; a
second module can be located at least-in part in said rearward section and the first module

can be directly connected by a virtual plane to the second module.
28. The kit of claim 27, further comprising instructions.

29. The kit of claim 27, wherein said intersection board has a height along the first
direction that 1s less than about 0.9 times the interior height of said chassis along said first

direction.

30.  The kit of claim 29, wherein said intersection board has a width along a second
direction, substantially orthogonal to said first direction, that is less than an interior width

of said chassis along said second direction.

31.  Thekit of claim 30, wherein the intersection board is located substantially

symmetrically between a front of said chassis and a back of said chassis.
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forward bay and a second nodule | ocated at least in-part in 1d r rd
bay. 34. The kit of claim 33, wherein said first nodul e can agJEB%gﬁégato
said second nodule. 35. The kit of claim29, wherein said chassis i)
defines a front and back; and ii) includes an internedi ate board | ocated

ei ther between said front of said chassis and said intersection board or
bet ween said intersection board and said back of said chassis. 36. The kit
of claim 35, wherein said internmediate board is |ocated substantially
symmetrically between said intersection board and either said front of said
chassi s 38r sdihg kittnfckeimf30s firther trasprisng 4 8ok that can be coupled to said chassis.

33.  Thekit of claim 30, further comprising a first module located at least in-part in said

forward bay and a second module located at least in-part in said rearward bay.

34.  Thekit of clatm 33, wherein said first module can be coupled to said second

module.

3s. The kit of claim 29, 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.
36.  The kit of claim 35, 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.
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