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(57) Abstract: Methods, systems and devices are described
for a chassis with repositionable plates. An apparatus, including
a chassis having a frist module bay with a {first plate mounting
bracket, a second module bay with a second plate mounting
bracket and a repositionable plate that is removably connectable
to the first plate mounting bracket and removably connectable
to said second plate mounting bracket.




Abstract: Methods, systens and devices are described for a chassis with
repositionabl e plates. An apparatus, including a chassis ha'iln§Na<9¥4 st
nodul e bay with a first plate nmounting bracket, a second nodule bay with a
second pl awo ez ng bracket and a repositionabl e pl atecisai/4928 r enovabl y
connectable to the first plate nounting bracket and renovably connectabl e
to said second plate nmounting bracket. 11 June 2004 WD 02/ 052907

PCT/ USOL/ 49278 DESCRI PTI ON CHAS S ER—J', OSI TI ONABLE PLATES BACKGROUND
OF THE INVENTION 5 1. Field of tH&=¥hventfon The invention rel ates
generally to the field of electrical equipnment. Mre particularly, the

i nvention relates to COHASSE WITH REPOSTMIGNABLE®IAYES equi pnent. H.
Description of Related Art An electrical chassis should allow for custom
configurations and a rel g}jxely hig 1Q...densi conponents. A npdul ar
design of both the chassie%{(a MW$BN-£E§#J:NS‘¢,%E]@§ provi des a custoner
with the ability to easily select and install the equi pnment nodul es
necessar \. f or Field pethieflnentippl | cati on. Designs of el ectrical equipnent
generally include a chassis with- a plurality of individual conponents and
assenblies no r.eil ch i d/or . 5 one
anot her by oné'.'tﬂ %rﬁ]qﬁ%t&g r%ﬁ{él’? gévid%aglg ?&glgt&%@so%%ﬁ%?%eef@?%ﬁﬁt yorégﬁéu?aéf#d t he

| i ke. Thehe mpehiion réldtys tofchashis oionivicd ncgylst dedridabequipmampor t ant desi gn

consi deration. Mddul es can be renoved and exam ned for operability,

repl aced,gor mRPQSIHMIRARUCR€asi er than permanently nounted fixtures
within a rack or assis. It is inportant to maintain the reliability and
integrity of the system Wen the various elenents of an electrical system

can 20 be easiyclpdtienl chassi show aliPwrior enstam cprfigusdionspwba peativalyi high
repl aged defsitfPdf toRlpBndd®€ 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

D

necessary for a specific application.

Designs of electrical equipment generally include a chassis with a plurality of

individual components and assemblies 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 system can

20 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 resiricted 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.



operational status of the electrical system A chassis prefer 2 é § &yres
easy access, sinple installation and fast nai ntenance. Mbst STaY
designs are restricted in the location and orientation of nodul ar
conponents placed in the chassis. For exanple, the bays for the nodul ar
conponents 25 typically allowonly for entry fromthe rear of the chassis-
What is required is an approach that allows flexibility in the |ocation
and orientation of nodul ar conponents within the chassis. The invention is
directed to neeting these_requirenents, anong others. 1 11 June 2004
SUMVARY OF THE | NVENTI ON SHMMARY OF THEINVENIION N provi des an appar at us,
conprising: a chassis including a flrst nDduIe bay having a first plate
nount i ng bracket and a second nodul e bay having a second pl ate nounti ng
bracket; alnepespadt,dhalnventipingirevidesmavagnayatvsmesyriaibbe to said first plate
nmount i ng b %g&SEQFl"heanably connectabl e to said second plate nounti ng
br acket; e I'nserted and positioned at least in part within said
first m)dul e bagp, firsisogduribayhaving alfiistplets mowniablbeagkbbarsl and separ at abl e
fromsaid reposigtdd | | pl ate remnains
renovabl y connecf%ggﬁghgg@%%%?nghéﬁé%%bﬂ%ﬂéﬁlng lIrng%ﬁmkgallowng

r epl acenenta reposititingblg glete remonablneasdsciablplta saiddirat plahemosntingstracket and

r eposir, t . cal feedthrough. In

ot i MR, forRb a8 St BB R Rl B o < ng:  provi di ng a
chassis wi taHn@dlﬂQ inserterbaing eositioped ableast ia pait mithindaid Ershoadulé bgy.moaplkdtio and a
secon t nectlng a

T epos  TadEponate i dho R aRAM: RO IR R ek e SO

r eposirepasiigbileie pmt@t@mwa@ymmoﬁd ¢ srandfs'st maatatneoummnbmgettaﬂawklgt and

" DV Al Y UM BFLAP b Gahndi Heus RGRRAMERL At e mounting bracket ;

wherein said repositionable plate includes an optical or electrical feedthrough.

In another aspect, the invention provides a method, comprising:
providing a chassis with
a first module bay having a first plate mounting bracket and
a second module bay having a second plate mounting bracket;
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 mouniing bracket;
inserting and positioning a module at feast in part within said first module bay; and
coupling the moduile to said repositionable plate;
wherein the module is separatable from said repositionable plate while said
repositionable plate remains removably connected o the first plate mounting bracket atlowing
replacement of only a part that needs replacement, and said repositionable plate includes an
optical or electrical feedthrough.

In yet another aspect, the invention provides a kit, comprising:
a chassis including

a first module bay having a first plate mounting bracket and



inserting and positioning a nodule at least in part within sq1 5@%
nodul e bay; and coupling the nodule to said repositionable pIa %reln
the nodule is separatable fromsaid repositionable plate while sai d
repositionable plate remains renovably connected to the first plate
nounting bracket allow ng replacenent of only a part that needs

repl acenent, and said repositionable plate includes an optical or

el ectrical feedthrough. In yet another aspect, the invention provides a

Ki o | ;
ol at e moant ; ng- i eeay oAy ) il 3Bl bate ARG ShRKELED "h ol g 5
second pl at@emmnah@ Matacemoyatly capestabledn adit dirgy pktemoentingdirhgket endiect abl e
to saigd., Fl,%bsi}céﬂn%%ﬁrb]gqg Efd%%{:gﬁoaﬁgt%tm&%gngrb?ﬁ%ﬁgbg connectable to said

secon noun acke e 1nsérted and positioned at
| east in pa modile Insartedand posittnedwdileket ibaprt vetbindaitiiirsbmodale day,epopled tonabl e

plate,q g@{? ﬁFeaﬁ?étE 4P %Pdt&blé ?rgr‘?xséad %Eﬁ&ﬁ&ie%&tg%ﬂla% Rl d

rep05|t|on at'e rensl ne renova I'FSF pl ate nmounti ng
brac keep@ﬁltfomblngalate egyhaioeresravably comblyd to gad first plate mewding heqrikatalivring

wher ei es an optical or electrical

f eedt Hg;ﬁ@%}%@PBﬁ%ﬁﬁ%ﬁ&%@b@f Idﬁ%ﬁ-’\?gﬁt ion is based on an apparatus,

conpri si ng vehertinsai sepositiohatde phptaintiudet amopdichleoriedactrinati feedthemphd nodul e bay,
said first nodul e bay and said second nodul e bay together conposing both a
forward section and rearward section. Another enbodi nent of the invention

i's based o éﬁ%dﬂlﬁ}ﬂent%@ Hmlh%ﬂﬁgn R $a5k4lbREn ﬂ]i)pe&ﬁ@sg %bl%pi%fh@ a?hhdsfsSt nodul e
bay and a second nodul e bay, said first nod bay and sard second nodul e

bay t dgdudiag adigstpesdugbay andragseandsneduloba ﬁdd rﬁe%trmmlu&: baycnideaid saewtdher
enbodi ne N i nventi.on ﬁﬁed { ng a chassis

|nC|ud?%dﬁe&”ﬁPgéPm§€HEP%nEQ “ﬁmgéé%ﬁﬁfWSdﬁFg ay "¥hid first nodul e

bay and said second nodul e bay t oget her conposi ng both a forward section

and a rearward section. ) o . o
Another embodiment of the invention is based on 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.

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.

2a



Anot her enbodi ment of the invention is based on an apparatus conprising a
chassis including a first nodul e bay having a first plate nﬂiﬁgﬁﬁaa@facket
and a second nodul e bay having a second plate nounting bracket; and a
repositionable plate that is renpbvably connectable to said first plate
mounting bracket and renovably connectable to said second plate nounting
bracket. Further enbodi nents of the current invention conprise a
comuni cati ons network, conprising the apparatus described herei nabove and
a nethod for deploying a conmuni cations network. 2a 11 June 2004 Anot her
embodi ment Astothgsenibadapant shthe énvsateniishigsed oret method SHHPTIEPEPTOYHBG i ng a
chassi t L0 i i LI I and a
B Y e R S L
r epositavimpaideeonl ite nicunsiag bratketsindpdoahectingauepdsitgnblsla platt to saad fikst plate
repositionable plate,remvable fromsaid.fiL.rst plate nountin racket .and

r enov dBPYRIEE hr?ég?tabﬁréT%Paméav@?%@e@ﬁamm%é% Rl gt WG RB aERand
_enbOd'rEi%EWaHi’frc_rﬁx%cﬂaﬂi%@@&éi@@e&ﬁ%fdtéﬁ%uﬁi&g Brackefnpri sing: a chassis
including a " first nodule bay having a first plate nounting bracket and a
second nodul e bay having a second plate nmounting bracket; and a

iti | | h I g bl bl id fir. pl
mounti ng_ bR EaerRab oL P EOHRE T RIS 5" P LT A B B AR ng
br ack efirst dEduld baht e ikOP ArsY\Elaft2h a8 briidi 43 lde48RMBod1e b8y hamsk Pbdtond

enbodi ments of the invention wll be better appreciated and understood
when dd#s mpsptia biackemndrcepenitiogable plate thapis rempriaplyl eennerigbledo said dirtthe

acco i i ) S . fol |l owi ng
Gescr Rt a0 end hrm AUty o ec A EH RO ot W ol Ebe B8 £ 01 2
nunmer ous specific details 5 thereof, is given-by way of illustration and
not of limtation. Many changes and nodifications nay be made within the
scope of the invention without departing fromthe spirit thereof, and the
invention includes all such nodifications.

2b



BRI EF DESCRI PTI ON OF THE DRAWNGS 10 A clear conception of thg Ja%g%@ges
and features constituting the invention, and of the conponents an
operation of nodel systens provided wt h the invent i on, will beconme nore
readi |y apparent2oby referring to the exenplary, and therIE:fImsellstl imting,
enbodi nents illustrated in the draw ngs acconpanying and formng a part of
this specificati l.i ke reference characters designate the sane

i on, ei n
parts. It shoﬁfnagebémx:hd’f“ Prhedmyents ph e, pventiopswill |bgshettsr @pprediateth&ndir awi ngs

are not nRAE&Sd iwhendeaidilicid H€ abBundtoSwithAthe Followidd Wsictiphich @hd h@gr aphi c
views of a nodul e representing an enbodi nent of the 1nvention. FIGS 2A -

2C i | | ustacsAEPaaying devapss dt sharborndsrsioogohgviven st dhegolewing Waseriplion. pe used
with t hew}iﬂédﬁhﬁatﬁfg ﬂef%%ed %bodime%s 6 € RleC RSB GoR %r@NmERROGY HRbikC Qfetaﬁl@e

i nvention. 20 FIGS I Il ustrate orthographic views of another

modul &, riBpeels dhtEiveg b:n \@%@ﬁ.rﬁmtan%fanﬂ ot ofy Epeipien. FYiay chages aad

Il lustrat gused
wth tnereahgR RREbE gigNRuRL 4 SORPS Bk INARNG RURE (et B e

i nvent i orfpiritflEsof, dethemenwwﬂnéﬁseﬂémﬂm@ﬁ@hms views of a ChaSSI s
representing an enbodi nent of the 25 invention. . FIGS. 6A and 6B
illustrate orthographic views of the nodule, repositionable plate and
chassis depicted in FIGS. 3A - 3C, 4A - 4C and 5A - 5C, respectively. 3 11
June 2004 WD 02/052907 PCTI USOI /49278 FI GS. 7A and 7B illustrate
orthographi c views of HEEIAPERIFHE e, VANESand chassis depicted
in FIGS I A- 1C, 2A - 2C and 5A - 5C respectlvely FIG 8 illustrates a

schenmmti c vi eW ettaraobbtption 5f G HRVAntdggaddRatiieg ubdstitdtiay $hedidendibn, and of
i nt ersectjon board, (g resent(lbfrg?g enbodi nent . of . t he |nvent|on - ' 5 FAGS

9A and 9B"F FPERYFHF and ePRAAT ysims preyideds pah doigverdioRg Vil REoRBa Ul ar
bays and rfore @il SppafeBPhEReRHih1S tBdeRTRRY, BB theftfort REninN%EH einBBdiments

illustrated in the drawings accompanying and forming 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 iltustrate 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, represenﬁng an embodiment of the

25  invention.

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



DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS |. The Invention 10 The inyention
and the various features and advant ageous details thereof aré%’%B‘Fgg d
nore fully with reference to the nonlimting enbodiments that are

I | lustrat edyd gk acconpanyi ng draw ngs and detail ed iggagfo2tsl oW ng
description of preferred enbodi nents. Descriptions of well known
conponents and processing techniques are omtted so as not to

unnecess &G8.y7 Aodslcl dustiate orthographio miews ofl e addulekEpdeitibeatie plgte bd fHakis 8, a

chassis i.s .depi onpy I, Si t ule b sections, including two
nmodul e b ﬁplftggﬁélggs@fgpo?ﬁé'ggaﬁ%jxg ’Wﬁﬁ%%ay 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, 3048, dlosiratesra schematia vitvanfl ar dassiva canpristhgl svobapdslec biysnandi n t he

chassis. .The f.orwar nd rearwar ctli . i se the .area between the
front of I?tﬁrgecc %ﬁ%@’@’ﬁ%ﬁ@%ﬁ%@%@ﬁ%n 18‘%%}%8%4 and the area 20 bet ween

the intersection board 34 and the rear of the chassis. The chassis

conpr iSseFIGH A and OBsidlostiatmschenats Bewdodtasbessistdempfisingtwaimadulantesis ewak @l nodul e
bay secti ' ' .34 .is placed substantially
synmmetri cng(f}ﬁ%lf’ %é{%gﬁgﬁ%%%%ﬂr@?mg%%?i rearward 31 nodul e bay sections,
it is also referred to as a mdpl ane 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 | ocated
about 10% about 20pEscRIPFORTIH HahNIRSPHE RREHDAIINTEIOUt 50% about
60% about 70% abour—75% about 80% or about 90% of the way fromthe
front of the chassis 40 to the rear of the chassis 41. The intersection
board 34 ks sH¥&ARERH@Rdi ng the entire width of the chassis. The
intersection board 34 in FIG 8 will extend at |east a portion of the

i nt /el’li(Dl’ wi dt frh@fnv’élﬁtg)ncaﬂaﬂ&i \é&ﬁoﬁdf];eif[&%s ﬁldlé#vﬂruﬁg%boi’dlﬁsﬁils 200 e QR ¢d o

PCT/ US01149278_ . ext en e wdth o ess than_ about 10% out. 2Q% . about
509 abodRo GORY SHhTlEae i OB TR IR Bbdte SUSebRI800% o
about 10Q¥%edpahiitg tRbkesdsahd il i W fdlldwing GbRripRdrdttprétboddntotin@msect i on

board 34 shown in FIG 8 is |less than the i nterjaqr height of the
Descnptions of well kmown 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 comprsing two module bay sections,
including two module bay forward sections 30 and two module bay rearward sections 31.
Therecanbe 2,3,4,5,6,7,8,9,10,11,12, 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 sections
comprise the area between the front of the chassis and the intersection board 34 and the area .

20 between the intersection board 34 and the rear of the chassis. The chassis comprises an
intersection board 34 between the forward and rearward 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 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



chassis. The height may be about 0.1, about 0.2, about O.3, ngHBe? éa
about 0.5, about 0.6, 5 about 0.7, about 0.8, or about 0.9 tinmes %e

interior height of the chassis. There is no difference between the forward
-and rear waMP 4052%006ns of the chassis as denonstrated i rPCENUS01/®278The terns
"front" or "forward" and "rear", "back", or "rearward" when referring to

t he chassj re nof. related to t rjen I on the ch IS, in room or
to the 6%%@%5%%an PgFg ﬁ%%ii%ﬂpﬁgegg%%ga%faé?%é?é&%“*ﬁggé’%gWﬁgégre used
sol el y f cabotth®%] Qbauo TOUN elsrut 80%f abden#0%E at hioont 404 ©6 theuniedatchagisrvelitt | ve

posi ti ons Wt hi e. chassi s, | chassi s of .the cyrrent invention is
rotated 1 hg}%p?fhgm FEH onsb(’zi’ﬁcgsfﬁhg mn Efré _SrI%}eé%@F% © Wt%?@elgﬁg?ﬁ tﬁe be no
f unct i onadhagdisf fihedwipht ey bestout b, HaaskR Lbbalfns, ebsitoat, iabsut A5 abdre oghassi s
after _rotation.. Still referring to FIG 8, .the intersection board 34 can
be a Vi rt’%ﬁ?t q%f"é?lg 884 o~ °‘btc9adr %‘ﬁges tﬁ%‘“ﬁ%ﬁ lfet‘@éf’?tﬂ}? §¥%85%-s created when a
plurality of nodules are coupled to each other. Mdules at |east in part
wi thin the forfhereds aodiffdience datwwed theSfositard asd hrvardredtibgy ofihy cdssiats | east

I n- part i t hi.n, adj n dul ar . pays be,.connect.ed, t 0,,each ot her
i nst ead oengﬁsqaf‘ﬁ%e#?gg@t %‘oﬁge g%‘ﬁf’ d].tI)0 h8g§¥’é’faé‘z:t ni“’cafeoh?f%c’t‘lfr §°a’é‘?’@§te a
virtual phisneefsiringite tiehdashassh& rdhict o ©% beadaionof tee eHas®ChiadBom or to

substantiaglly parallel, to the front_and rear faces of the chassis. It is
cont enpl a@%d’%f a‘?‘??afe?ztt’ﬁé 19; the ulgree; oft &raEbet i'é%‘?s%éeéﬁ“a a9 usgrh solglypisY then of

the iU erdoaveniind bf BmdrbiBion AAS SoBmufieding S¥AMRI FositRndRetHnahé erALigd @4 | east
in part within a forward section of a nodule bay can be electronically

coupl ed afbagissdithncuregrldregtianissetated i 81° apd Spmfontiad Tegr"tsen wwiabeled, Hesre r ont  of
the chasghgq 800 HRHEDRE lﬁif%fren{g);@ BetrasHk %h:gs?s ?ﬁ%?@#ltﬁoh %@%&i}}?gsisl fast

in-part within the rearwar ay section o chassis. es in
adj oi ni ngoBeul e bay sections may or may not al so be 25 electronically
coupl ed to each other or to the nodul es previously described. To couple

modul es i n adjsatiREREinBaY FREW, kiR MRtersbdtioWBbArd 30€.k BAN VIR fiRrlAYR BafONNECt O
on the nodul es facing substantially orthogonal to the direction of

i nser 1 onAMBRat Hanerip angried Shema plealitt ofenodsisa Aecoupledinach etbert Aedudessi i | ar
connect Orleélgﬂﬁltba?t WRANIE MRRrd ARERE {%Qﬂ»}eaﬂi %ce&ls%%g&ggfm vafPeul Frasl)t% art The

hei ght, wdth,” and location wthint chassis of the viTrtua rsection
30 boar d Withipggiapret yendplag beysminky be wornscief de cath ether msteads ef o dnterbestionl. The

it | . . 0 90. about
\2/ '5[%) u :b o Ll?)talglg ;%Q%éb%%%ro%g ?/éﬂlggtébs{@éﬁtéjfwlfﬁﬁ %iaﬁg w4k dAis @ﬁgﬁ' Extaily, abou

a direction substantially parallel to the front and rear faces of the chassis. It is contemplated

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 coupled 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 also be

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 orthogonal to the direction of insertion for the module such that the

connector would contact a similar connector when a module was inserted into 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 virtnal 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



50% about 60% about 70% about 75% about 80% or about 90%/q|(laf tgﬁ y
fromthe front 5 11 June 2004 WD 021052907 PCT/ US01/ 49278 of | tHE €A%ssi s
to the rear of the chassis. The virtual intersection board 34 will extend
at | east swmrosison of the interior width of the chassi $cTiusommysext end t he
w dth 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
chassi s W #arrhaspisdo Hsiteasof Bre chppsisyilpe pigfual ﬂ%@?g@etbpﬁfﬁ 3B 4l gxisniat Ipast | egs
than the 4 fhedn Fihdi8icabt width $M18: G38ES hiSnayldx@nh O esh BaR BB 1031, about
0.2, about 0.3, about 0.4, about 0.5, about 0.6, about 0.7, about 0.8, or
ard,

about 0. FeViRI%e, et e Ebett 40teabht SBYe ARt SH%s gbant 70, ket B)Gnalouboar d
an i nt er . 8t SoBPRI0N: of TYinRfiof GURIEHiNE FHR%eHAAS thevin) Surbdli B at e

board is | ocated either between the intersection boar and the front of
the 16 crdssiless grangbe wissier bpight ofithe skestis-onhe beiehf Bay bhebouh 8.1y akout 812, t he
chassi s. \ | ' r tﬁﬂqg Lally
synmet ri Cagﬁtyﬁg%gﬁ ’ %Q)P {r @?ﬂ?‘ﬂ) (ﬁ)?&)t_%gﬂ% g?é%sﬁ%ﬁgﬁéhﬂg?k 0 éﬁﬁi&gﬂﬁ‘{%si S. An
i nt er mediheight ¢fdbe chasgy be | ocated substantially symetrically between an

I nternmedi ate board and a back of the chassis. The internedi ate board may

al 0 be a. Vi iiialaii et IRl 4 SichRaifle vERH, APl SuphS, bl SRR ghe boar

may be solid state whi the i ntersection boar s be virtual or both
the i nt erintedicdiate besad a8 lapated ither hetereeteiiniarsebian doardrd apdrth&ibnt ofithe t han

one i eriEdial e Gnd Bl R@ﬁdn%dﬁfég% d BleNedt cﬁf*l@é&iﬁ is. Rﬁéreéxrajn'é%, tp FIG
9A, a chassis I's shown vmtﬁam)ue positioned to be 1 nserte I nto
both a f dniseediod Goaddnay redacall wbBdntiatiyl symametbeallysdebtdenn fiothef the dudsgs 50

posi tioned .t ' edyinto I l,ar e?}_i 0n. i's
shown as %ds?g)f‘fkb c%n%%%\stésﬁtA%"d t%@%g%%%%‘é\%&%eg%%égg? s?%ﬁaelgs 0 %gjc?‘%%erted

i nt o t he Hetwasard imvoochediate bbard asd e bacdinfite chaliswihbdiptaintdigd bodrd meg alsthe nodul e
50 conprises two different.heights such.that .t hej ght . of .t.he end..of the
modul o | roBRpdeepiaf B ety R s Rleal S B pR o iIG PR | e
end of5 t hibe imetstdotion bakd isvliel dirhed 6t bath tiichetenhal$at Bodrdisid the€dmersestion bodvd ,

conneot 16 TRYS Afer SERBRoRTDbRA: Breaey he Brnebbabatebil T o O

Referring to FIG. 9A, a chassis is shown with a module 50 positioned to be inserted

into both a forward 30 and a rearward 31 modular bay section. The module 50 positioned to
be inserted into the rearward modular bay section 31 is shown as a solid component and the

20  module 50 positioned to be inserted into the forward modular bay section is'shown by dotted
lines. The module 50 comprises fwo different heights such that the height of the end of the
module inserted inio the module bay first is less than the height of the end of the module that
will contact the chassis last. Connectors 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 comnect to another module fo create a virtual
intersection board. It is contemplated that the connectors on the module could be positioned
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%, abdut 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.



25 within the chassis. The connectors 51 can al so connect to1q1g%ggéo4mdul e
to create a virtual intersection board. It is contenplated that the
connectors on the nodul e could be positioned at various positions between
t he two end®0e¥osedée nodul e. For exanpl e, the connector caaiuser/49e7shal f way
bet ween ends of the nodule as shown in FIG 9A. The connectors could be

| ocat ed about % t 20% about 30% about 40% about. 50% about 60%
about 70% 30 fé%&ash P4oF R 808 OB BB {ESeREGR Poseh PR edPoat b Bt
that is ipefka@hiii Dadsi8o 0L HRRYoduf 5hLit URRerdBOHMON0 &R 2804 of

PCTI USO / 49278 Al t hough FIG 9A is drawn such that any intersection board
nust be |08 apbbptiom qapEasilybsasversed 1 A shaseip af {hp qurggnt inveption filBen tesechen nodul e
50, it i ShdsRPREALPAGhd Bion dTehIGRLSNRNPRARE the (RRuRRH SRRl AREaAgRSI |y be
reversed. A chassis of the current inventiion with an intersection board

| ocat €U alte verftcalin fivped bY0° beferedhwsegvndntagheichiassisqui re t he nodul e 50 shown in
FIG 9A to 5 be vertically flipped 10 before insertion into the chassis.

Referring to Iﬁ&%éﬂ%gulf}:@'e g%hﬁé Shasif Bk ABSHL So 3 ok!iGshotd déi‘%lr'm ﬁ%ﬁ’(@u af ter

insertion of t e 50. The orientation of the inserte 50 is
depi ct ed ¢fthEnaileM. sEhermightaton efdhd gsdried owdula 50 ixgtspicted dmBIST. @Apis hreng0 i s
shown in Len ' Sl - 0 A rs 52
W th the ShaZehe "k ipodotble SHBAET u SUhPHEARE sxlopliR BRAREChE

conf i gur edt moxshconhertors 152 cuith Be chessireatdeniofde tShe THeaspostionalde pla¢ @0 rivunt i ng

bracket s dul of .the chassis. If.a module 50 is

I nserted #ﬁ%g&? %Selgpfth (S%p%%#@? (Ia]S %c%gﬁglthsc ,Ch .‘“F'éﬁarpg%ﬁgoﬁt'ﬁgﬁcg&ﬁﬁg?%é%uI d

t hen be cihamedbledayoofithe cledisis sifs modhlerddlis| iesebi6d fnto thetfromt bk chdssis,tthe
chassi s- The.repqgsifiona ate co i,ses, a.plurali el.enenis 53
ehich carfeeRi<Rae blale e froB of ERPE i BE Pualal b Bedrid 5P by Bk e,

vent i | at i tha chdssi$.sSThnepasitabble phte coldprifee adihittiiiy @h slembits B3 avhizh capiblude of
conductin ower_ or ni cat i data.. A repositionable plate is.npdular
in natur e&aﬁgﬁgsﬁcﬁﬁm&ﬁ%b aéfe‘bﬁfat%@lg@aﬁﬁ“ﬂﬂ‘?uwgﬁaﬁaﬁﬁ oy fjats ca(’j‘ﬁne?:l?%c?o t he
modul 85 baftedibdongHzeviidhass tfpabléof @PASthp poWadr op beh@uiiBainRdataSi zed t o connect
to 1, 2, 3, 4, 5 or nore nodul e bays. It can be seen TromFIGS. 2A - 2C and

A repositionable plate is modular in nature.  Repositionable 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. 1t 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 repositionable plate connected to a chassis be connected to a

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 plac;:ment 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
30  durable. 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
7



of the repositionable 20 plate of FIGS. 2A" - 2C. Simlarly, e of
FIGS. 3A- 3Cis twice the width of the nodule of FIGS. 1A - is an
aspect of Wiee@efbent i nvention that one nodul e and/ or Qﬂ@@msﬁﬁ@@ﬁltlonam e
plate is connected to a plurality of nodular bays. It is not necessary that
a repositionable plate connected to a chassis be connected to a _ nodul e

| ocat ed imUaBS dBEnIsagh payior c¥asss. \pabhi Frg the acapaisefuting epamion. |l Ht&® The 25
repositiq nodul e | ocated in any of the
nmodul e bagg&ilta% %aﬁﬁﬁg‘%l.@gd%g%g%%@g%&ar es, cables, or other connectors
in the interigr of the chassis. This allows for t he pI acenent of

connecti ons eXC¥E¥E] ﬁamﬁlﬁ@arcrﬁ%tﬁ%ql§61F%%f0ﬁ€1ﬂéelrﬂs@%¢bﬁeeﬂatﬁwm esRentialyj t hout

creating t@therlﬁ\;eﬁtl&? $t jonBfas éﬁ'&ﬁdes me%tﬂ Aik&dn. Wrﬁﬁm}althdééﬁfﬁo fke bhe
reposi tionabl e pl ates shoul d be strong and 30 durable. Conveniently, the

reposidt i o¥ake iperticns wall selget thaest P%m@rawllb@Vﬁ%l@ erhterply baged alponréheerl al .
If a con I
coat ed W@#ﬁﬁdgﬁé&#}?&&%ﬁ?a&l%ij@% 8%6%%5‘8{}‘3%%# %E'?%SZ‘%M? ﬁ%& goltdl ng I ayer

such as, dndtheaicomplsef theaiverall nRonfacthengmaeebact uri ng operation, it is an
advantage to. enploy a cold rolled sheet steel material. However, the
particular makgg il gllﬁﬁfnﬁgtﬁl‘ﬂ{ 3G SRQSIOE IEARRRIE Bl MpSinidpRYimessent | al
to the invention, C§Jl asclt gp%ows des t e des%}rn?bedﬁ%unctllﬁon% aNor mal |y,

t hose whohalibe memnei%andf@prpﬂwg | Gonvanientlys tie aranuiapiurelnd die reppaitiorablal | y
avai | Rased | h+y, the
expec ed%%gﬁtlc%??non rgq%#%gﬁe%g 08? thgH% @a@egpﬁ%lc%%agﬁg{dte ghdéfr!mnds of
t he over ahket meghalfinosedk ing peioneks that fbh@rwsﬁng:ﬂmam&mﬁfbiaiung; rfpheyvqur ecess

lrjzgtrjogﬁ{:ﬁi ﬁl%é’%%%\dvg%ingﬁﬁo)%%pgﬁjé&ﬂ%%;&% m%te?f e rep(géjgt on xﬁﬁ%{}&%ep?g?es

of the i rirenbscewsodcetdsgs).carri ed out by using any sheet netal fabrication
met hod. If sheet netal is used, it is preferred that the processing start
wth perforat| {0 Q{Wc t é'lﬁib,a{h | L and
attachment of re‘é \{b:;ﬂg ¥ n]gefu(a%@ﬁlaﬂ% Bgiﬁzgss {360 131k eH@ﬁc@ﬁi’oﬂ:ﬂﬂ

15 plates is not essential to the invention as Jong as it provides the described functionality.

4A - 4C that the repositionable plate of FIGS. 4A - 4Cis twfﬁ dth
%g%
I t

Normally those who make or use the invention will select the manufacturing process based
upon tooling and energy requirements, the expected application requirements of the final

product, and the demands of the overall manufacturing process.

The invention can also be included in a kit. The kit can include some, or all, of the

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



t hunbscrews, etceteras). However, the particul ar nanufacturiqugﬁgﬁgéf used
for making the repositionable 15 plates is not essential to the ifvention
as long as it provides the described functionality. Normally those who nake
or use theWnedat®on will select the manufacturing procedsg/usas4#d’s upon
tooling and energy requirenents, the expected application requirenments of
the final, Jproduct, and tﬁg d%gaqgs of the overall manufacturing process.
The i nvenfF oRCpPe A S Be A5 spditheile chama(sk vhen Pprd iRjconspngtion vath e "obhe, or
all, of t"3emprithet OMP SRR "S" bt GRAEPD 08ECor Mbreithaedis] R usbdhdeis Pasddreal |y,
the kit can 1 nclude a chassis, the nodul e bay sections and ot her conponents
of the i fo®HRsHRE legHte Se5oRd MO so i ncl ude an  intersection board or an

i nternmedi ate board. The kit can also contain instructions for practicing

t he invention and apparatus for carrying out the invention. Unless
otherwi se specified, 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, nore preferably within 1% of, and
nost prefi@r abMBgamplesin 0.1 % of). The term coupled, as used herein, is
defined as connected, although not necessarily directly, and not

necessarily ' . e Vi g, S enel . 4l i ned as
50 dosi ani g, By sodmetlZof BN W nclf PRI Ibded' By 4 %7

t he specifllowngooplithiithg eraBplédwhicnei RGO tADLIBRA TP8R% deGll/ S0k f4a2E8 " an"
nmean one . e, used i.n the . clainls e sed i,h .conjunction with
The vor d Sheisgchiee! 0¥ X6l rf Febadh el o SRl Spt BB IS8R e, s
used Her ewlich @i diviestich mayelye pradivedindl te fisthenermble dinde of skitbiahe &t folpradixanpl es

Speci fi ¢ enbodi the. | on will furth | bed by th
For | owi ng e RGHIR EPPO- Bk BT Gl 19t e B o e PERant oy

det ai | vanieatien.f eat ures

Example 1

Referring to FIGS. 1A - 1C, the module comprises at least one manually actuatable

15  fastener 10 located at the closed end of the module 12 or the communicating end of the
module 14. A power connector 11 is connected at the midpoint of the module. A fan 21, an

RF connector 23, and at least one optical connector 25 are located at the communicating end

of the module 14. A variety of other elements may also be located at the communicating end

of the module 14. The power connector 11 can be located at various positions between the

.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 independenily
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,



of significance. The exanples are intended nerely to facilit ig an
under st andi ng of ways in 10 which the invention may be practi¢ddn@adeP4 o
further enable those of skill in the art to practice the invention.
Accor di ngl wo é2lve0exanpl es shoul d not be construed as |i mctrjusgdog scope of
the invention. Exanple .7 Referring to FIGS. 1A - 1C, the nodul e conprises
at | east one nmanually actuatable 15 fastener 10 | ocated at the cl osed end
of the nuodican ibplude 2 phealty nfvoaivgly actgatehiel fstendrh en eindinicel Reefithronghoomst a
connect or . at the mdpoint of the nodule. A fan 21, an RF
connectoﬁhﬁéﬁ&gf%&%?ﬁﬁéggF one optical connector 25 are |ocated at t he
comuni cating end of the nodule 14. A variety of other elenents may al so
be | ocat eékagPlehe conmuni cating end of the nodul e 14. The power connector
11 can be |l ocated_at various positions between the .20 closed end 12 and
the communi cafiefginntp FIGDf 34 e Shodhel BOWerHRIPPIY Joeduls GABTSES 3t deast 20¢ whi ch
s conf i gty QbgnReRihRR 10 1ddiea ok easka FhiG b AuwayiGa B dgel ot ed
in FIGS. 2A C. The repositionable plate conprises nanually actuatable
f ast ener scommunwabm&ﬁnémf the rerduiedhdt 14 pliably ofpewer cepnegior &h ar@aﬁnn@eted at the
operatio , g?ﬂj can be
p dFéﬁnt SAR&GE g 10k %E%S P 2é 1111@{‘27353%0 ng i on H

oper ati ona connecte to a connect or optlcal
feed-thr ot!fglhf: peiuiabh A fvany prth%mleb@ntsmbe’rﬂmwﬂmdascd abqhe p*atmnomaating eud)n nect ed

to optic ft%eoliﬂlg&{i{e]‘iESA%ﬁn FIGS mep?é'tg;ég»?@% :?onBéc 1%%1%@ Tlcf Eﬁ%t ps 2C_can

be connecte comuni catin h - 1C and
to thed pleatienshetwmeen tige cklwsadkmilhndahecﬂma;srmmﬂgmdrlémmem@nbbl e plate 20 is
renmovabl e wi thout tools, 9 11 June 2004 WO 021052907 PCT/ US01/ 49278 and can

f oot hr ough, - and pesoniy IR 20 SRk gk AE o Whiou B PURCRBEE L, ) o
FI GS. 3A EIGSC3At-13€ qsdmpteé ipBIGS. ddcH® Ebmmppsm:snablt: platsaerimyppises menwatinual | y
act uat abl g,/ 38f.CAknet? 100G EAER of REEHRZCHENE Wnich"Em™BI Wh&adsnafly tHE
connected to a fan 21 and an electric feed-through 28 which can be operationally connected
15 to an AC inlet 27. The repositionable plate 20 of FIGS. 4A - 4C may be connected fo the

cormmunicating 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

20  bay sections, including a plurality of module bay forward sections 30 and a phlirality of
module bay rearward sections 31. Repositionable plate mounting brackets 38 are connected

to the chassis at the outside edge of each module bay forward sections 30 and module bay
rearward sections 31. A plurality of connectors 36 are located between the forward and
rearward module bay sections and are used for connecting modules to the module bay

25  sections 30-31. 16 modular bay sections are shown in FIGS. 5A - 5C, any of which could be
described as a first or a second modular bay section. The location of the first and second
meodular bay section within the chassis is not important fo the invention. Card guides 45 are
positioned near the bottom cover 51 of the chassis and are used for guiding modules into the
module bay sections 30-31. On the exterior of the chassis optional cabinet mounts 52,

30 handles 53 and a rack mount 54 are included.

10



comuni cating end of the nodule 14. A plurality of power conqc?ctorzé(%_‘ are
connected at the mdpoint of the nodule. A fan 21 and an AC T HPee are

| ocated at the communicating end of the nodule 14. A variety of other

el ement s nswo @kspebe | ocated at the comuni cating end afcridsaavedul e 14. As
in FIGS. A - 1C, the power connector 11 can be |ocated at various 10

positions between the clgosed end 12 agnd the co ni.cati_ng end 14 of the
modul e. The r§B§§?fF%ﬁé‘f)F€§§)l5gt'eSéZL’(?n\MﬁtFré?F“PE E%H}éf‘@%%ﬂlﬂgl&ﬁ%ﬂ’c‘ﬁﬁﬂlégfq on to
t he nodulige @assidhi@SroRAotdeRdG2iafid ARPHAIERE33. "THe! kS sedidn bo#A&34 1 thogonal

repositionabl e plate conprises manually = actuatable fasteners 10, a
pluralityege fm&ﬁwﬁ 151 f375s Of the shaspis\iys drpiptath muby ey stween Bisdront anddBsifett ed t o

a fan 21 gngk ais8d 96 [rtGskbB8SHnddd 94 Ihn 2B0 Wi R HBaN 208 nBBRER BARAl e
connected 15 to an ACinlet 27. The repositionable plate 20 of FIGS., 4A -

AC may béntgwseiies beard3d camalso b ineaied ebdiffprgnicditianses bateandi fient and gfar 1§ GS.  2A
- 2C and pl ' 0 h kS arwia ferring
to FIGS. t%ﬁdiﬂgsc gﬁﬁﬁsﬁéf‘?‘g‘? ?g%glt??lde Efgnn%rﬂ?s?‘%g 13 pl uran%a!ftsofgoc?f tIrgr%dul e
20 bay sebedsisris that ﬁ@rm@‘prvgtea'omhmdgb iapg cgfinetpehunbon the dxtrngn plitbsdforiagths 30
and a plyrality of nodule bay rearward sections 31. Repositionable plate
mount i ng brackets 38 are connected to the chassis at the outside edge of
each nodul € bay forward sections 30 and nodul e bay rearward sections 31. A
pl ural it yExstmplhnect ors 36 are | ocated between the forward and rearward

nodul e bay sections and are used for connecting nodules to the nodul e bay
25 sddtions 3@eEing ® Hisiu 04y 2888, codifls Hisw of 18° Shasi i phommagith gpowesC any

of whi ch Lol dhddie ifBRES inRHod%e BhyfdHeilin Bl cBmARGRAh:TE Wk BF HARY6RRGE | ON.
The location of the first and secOnd nodul ar bay séction within the

chassi s i%erbena ppgseeraent with a wepositnnable plte 20caFle RiLYeH swpplsmegde ingii6iSt i oned
near the : : i Uil ul es
"hto the Phadh Spiefucl e PO IES bSR3 Exnic POl R4 oithe

opt i onal rezyRkercihgehie Sasgners B arpanttidcle @Rplgnide aepesttionshde maics 20 gp dhe

i ncl UBEd'rel;ngiti%ﬁabiéj ?}Etez%ﬁn%\g %é]@?%%ogn Exgréhyﬁgsl/ 492 %gwer supply module is

coupled to the module bay through a conmnection between the power connector 11 and the

interéection board 34.

FIG. 6A illustrates the chassis with the module inserted from the front. FIG. 6B

illustrate the chassis with the moduie inserted from the back. In FIGS. 6A and 6BA, the

20  module is inserted into a modular bay from the front of the chassis. The repositionable plate
20 is operational contacted with the communicating end 14 of the module and connected to

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

In FIGS. 6A and 6B, the module is inserted into a modular bay from the rear of the
chassis. The repositionable plate 20 is operationally contacted with the commumicating 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

11



Still referring to FIGS. 5A - 5C, an intersection board 34 iﬁ Gechg&ﬁﬁally
coupled to the chassis with front hol ders 32 and rear hol der'd JgAe

i ntersection board 34 is orthogonal to the front and rear faces of the
chassis. Awglepssbed m dway between the front and the raearwsei/sotise chassi s,
the intersection board 34 can al so be described as a m dpl ane board. The 5
I ntersection board 34 can also be |located at different distances between

t he frontthamedyiedescied ipgsaamadsOpe ormercompanaly petastehie Bsisearad® Aretued

“forwardf , S FEpRHithabREGRE 20 %0 Re ERRitGNAS flak himtil@brab R BE oR ik
exterior %gﬁ%ﬂees ar?g@lcla%ai ne rmun(_t) on ]%}ﬁleoext e?iaor of t%emf'orwarod_ section.
Exanpl e #hassisReTler powrg wpplF|asiuleis eonpled 13 thaymeilele bay dhyough e eenesbasis i s
shown wi t r k : ' nodul e bay wherein the
connunicg%?ﬁﬁgggﬁoYﬁﬁgﬁg%ﬁgqﬁgg%ﬁ%hﬁéﬁ&gggpggé%%al engagenent with a

reposi tionable plate 20. The power supply nodule in FIGS. 6A and 6B is

i dentidcal to FHé Ppovibustgigpibe ywhassidwyith thesaedulre iiserfpdefirppbe friont. GRKS. o8 nor e
manual | y ; bl Sssh A LSad dbAdussdint 8agoupl € the repositionable

pl ate 20]to the 15 %Epo?ﬁ??oné@?e pl ate nnun?%ﬁg bracket 38 on the chassis.

The power supply nodule is coupled to the nodule bay through a connection
bet ween t he pgf%éGSﬂﬁrP@éﬂBAs@EWleth@Smeﬁﬁ%P g awdplenbaydenmg the frontpidhe 5

I 1Tust rat(ﬂﬁssﬁh%g a3 sitisnablel dhatt B isTRE Uil BiictR it Bt 4MEndib4tRE end 14> 6B
illustrate the chassis wth the nodule inserted fromthe back. In FIGS 6A
and 6BA, affthe 2epdpisdandecangedieis tr thedredrnelothy dhewisl 4k nibg af yepesitioneble pae of t he
chassjgs. : Ltk@nabl e plate 20 is operational contacted with the
conni%fcé%?ﬁgﬁgﬁﬁa%%bgf t he nodul e and connected to the rear of the

chassis 41 usingla r eposi ti onabl e glate mounting bracket 38. In FIGS. 6A

and 6B, the nd8bIGS. {74 dIBR, &e m ig inypied) into agagduiar bay fpe therar ¢ffthe he
chassi s. sl LA ' ' : : ' t he
o o P! ORGSR PR 30 St En AR AL i A AELEARRLT | ]
chassi s 4@ dfshagodule apd spmeoind e thediant ef theobatsisrd) wingck epogonableaplgi¢ e 5
Referri ”Qn&&ttiﬁégﬁcke?@sa”d 713, a side view of the chassis is shown with a
nodul e ’

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, (e.g. LAN, MAN and/or WAN). There are virtually innumerable

uses for the 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.

t

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

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

12



Inserted in a nodul e bay wherein the conmmuni cating end 14 of 19% g?gbl eis
operational 30 engagenent with a repositionable plate 20. The fodufe 1 n
FIGS. 6A and 6B is identical to Il 11 June 2004 WD 02/ 052907 PCT/ US01/ 49278
t he nmodul e VW@8%052¥ed in exanple 1. One or nore manual | y MOVIEYehTse
fasteners 10 are used to couple the repositionable plate 20 to the

repositiqgnabl.e pl ate nmoynting bracket 38 on the chassis. The power, supply
modul e is O@bfﬁﬂ 86‘3'11185 taﬂg tf’r‘?)d%oémﬁﬁ%ﬁet ﬁgﬁﬁg"ﬂloﬁ’scj@ﬁ ﬁe&?‘?ac‘iﬁ‘ty b shAstife power
connect orcodfigiittbntnoe allgi Bles@iEH thepribpat. dTBAredSetih @ mifber lof Wsts alt@niing

chassi s \\%Ltghthe .nodule.inserted fromthe front. FIG 7B illustrate the
chassi s WPT APEHRGqp dTPY RS ePt 2 8eSt P S5AuEFTdhe aRRuat of tipe agguiroyiofrage WS t he

nmodul e | SoricAseyth $8ld nBdeSsay ARk IBS W rbdofipirhe thd A&kl syklag. chassis. The

repositionable plate 20 i's operational contacted with the conmunicating end

14 of. the ul.e and, connected tq the rear, of the chassis 41 ysing a
repositi onabmﬁlug?@egw ﬂ‘iﬂﬁﬁ W&“ﬁr‘ﬁ@ﬂ%"t&%b"qﬂ?ﬂ aﬁ‘?"'@g’r 24T v;nggy he
nodul e i spokifissy foe Plabdihdnt of R dibdak: BapohEREN THS sfeflY intfeadddthe vehABElySf The
repositionable plate 20 is operatjonally contacted with the conmunicati ng

end 14, WBF MoARlnegisre Trdovstne allovs fopadigh dengit ofmoduies terbglacsd imaysing a
reposi ti qiakisereBhdiethe HRMBIoR EhAi @48 herdS, thd sost¥eafitddGRba ABRILS &stepl)S Of the

I nvention A practical application of the’invention that has value wthin

the technologigal arts.is rack nmounted electrical equiprment. The invention
is useful in @ﬂ%ﬁ@ﬁ*%ﬁ%ﬁ?ﬁm YAHoR SistiPssA apd eiwsreddergnscay beymgde AN

and/ oro \NApeuteth QitBor @hdvib NdickinhhitdtiBa LiﬁraiA@bloe th¢! peRedt UlisdidiGre! NVARI @8, al |
of which need .not be detailed here. 20 Advantages of the Invention A

chassi s riopwpagHons iy mithedhshilHeAtveston heve breericraived darfere eloprefeariect i ve
and advaMiRaRss, Wi dk apfashk td M6sel @FHskPh Ag LLASCORRatiol %awe%gyﬂm' tgl €
board or virtual internedi‘ate board allows for a greater variety of
the methods and in the steps or in the sequence of steps of the method described herein
without departing from the concept, spirit and scope of the invention. Accordingly, it willbe -
15 appreciated by those skilled in the art that the invention may be practiced otherwise than as

specifically described herein.

For example, the individual components need not be formed in the disclosed shapes,
or assembled in the disclosed configuration, but could be provided in virtually any shape, and
assembled in virtually any configuration. Further, the individual components need not be

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 separate, it will be manifest that the chassis, repositionable plates and
modules may be integrated into the apparatus with which they are associated. Furthermore,
all the disclosed elements and features of each disclosed embodiment can be combined with,

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.
13



positions for placenent of the nodul ar conponents. This greaghwubgﬁbggses
the versatility of 25 the nodular system This invention allows hi
density of nodules to be placed in a chassis, reducing the nunber of
chassi s anWaB&FEBY t he cost required in an el ectri cal ROFVUSAT/49TT8e abil ity
to separate the nodul e fron1the back plate allows for replacenent of only

the part which, needs.,r acenent. The availahilit a variety of

posi tions for QB‘T’ APRSHE Slﬁreﬂc’t\]tﬂhtée P o)A %@%@57‘“?9@?? H§975 bot h
t Ee n‘odullﬁ&tagﬁlﬁ; hhlessrsapml mmlaa:maﬁ) |1f)r)§ihaiﬂ@'ﬁreﬁteﬁ(mﬁa $iodn @aﬁﬁﬁﬁﬁé thei J!h)/ asé N t he
chassis .confi graglon ngt al . owable with t rlor art. The reduction in
number of MEFSSE: & Hrm -t Brredisat %?P&é&%ﬂtf(?ihtﬁ VERdLeB P igrentiatnd by thest )
reduces tapgendomsiBtla@fs. time required to trace wires or cables to find
necessary connections when reconfiguring the electrical system 5 The

i ntermedi ate board or virtual intermediate board allows for a greater
variety of positions for placenent of the nodul ar conponents. This greatly
i ncreases the versatility of the nodular 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 electrical system Al the
enbodi nents of the invention disclosed and cl ai ned herein can be nade and
10 executed wi thout undue experinentation 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 may be applied to. the nethods and in
the steps or in the sequence of steps of the nmethod described herein

wi t hout departing fromthe concept, spirit and scope of the invention.
Accordingly, it wll be 15 appreciated by those skilled in the art that the
i nvention may be practiced otherwi se than as specifically described
herei n. For exanple, the individual conponents need not be forned 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
fromthe disclosed nmaterials, but could be fabricated fromvirtually any
sui tabl e :
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materials. Further, although the chassis, repositionable pl at %uﬁ@? dul es
descri bed herein can be physically separate, it wll be mani ?1 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 subs&ht% for, the disclosed elenents and features of every other

di scl os fOAMASHT  except where such el enents or features are mutually
exclusive. It will be manifest that various additions, nodifications and
rearranaerrents of tage features of the invention may be made wi t hout

devi atifg fr &Y 3PRaralys;. cPMPLSA0iscope of the wunderlying inventive concept.

It is intendedhabstirchaingcope of the invention as defined by the 30
appended cl ai s and. t hei ui valents cover all ch additions

o 11 cat {ons.  and TSNS st R4te o8 Gmeheh 939 052507

PCT/ US01/ 49278 Tha s’kﬁwmduielbaymwages@@@ndmad@endmﬂsagpra@;ketd as lncl udi ng
means- pl us-functi on ons, . unl ess su ?tlon 1S ex |C|(§Iy

o en 1o L ATebahoehle ity G edabe s il plate fgplnirefia

ExBed: emémev’dw,dctdm?tt?bleftog%i& semf@materancarrmn@lbfa‘ceme?m ated by tthe appended_

Su Cl al ns. une Ccl al I..S. ..o AN a r us,

Somori i e e e Arbansiibiba TG thaa miig.aic ok ARBAE Bhy oupled o

Lmunt( i tngo bmam&fsgtatc;pme g:m@?ﬂgep@dwm fgilxiijshld\tbpitg;tlthniéﬁlét@[dﬂe hid Qamm?nt : n?
racke a [e | napl e al e rrenova connect.anl e (0] rs al e

ek e HERaT Bl A By g Tt etad 6 4R S PG SRl bk m e

br acket allawitlg reptacement of only a part that needs replacement;

wherein said repositionable plate includes an optical or electrical feedthrough.

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

3. The apparatus of claim 2, wherein said repositionable plate is removable without
tools.
4, The apparatus of claim 3, wherein said repositionable plate includes a plurality of

manually actuatable fasteners.

5. The apparatus of claim 2, wherein said repositionable plate includes a plurality of
ventilation slots.

6. The apparatus of claim 2, wherein said repositionable plate is reconfigurable.

7. The apparatus of claim 2, further comprising another module coupled to said chassis
and located in said second module bay.

15



a nodul e inserted and positioned at least in part within salq irsg @Pdule
bay, coupled to said repositionable plate, and separatable f?& P
repositionable plate while said repositionable plate remains renovably
connected to said first plate nounting bracket allow ng replacenent of
only a part that needs replacenent; wherein said repositionable plate

I ncludes an gptical or electrical feedthrough. 2. The apparatus of claim1,

wher ei n 8sai d WMepPRRRtusRIsIaEM B whereinssaid rstipae bawaRd saif éﬁ%EH]demB‘I’Ld‘? Bay 3,

The appafabiscatht, Hdafumhds cofisRigbrpdied ﬂdﬁﬂ%o\%\xﬁ@ﬂ@@bﬁd Rhadshs & peatay apl e
w thout tools. 4. The apparatus of claim3 erein said repositionable

pl ate |r§é‘ldtﬁ?€§“‘amﬁpﬂﬁa’layty of manual ly actuatable fasteners. 5. The
apparatus of claim2, wherein said repositionable plate includes a

plurality of _ventilatiaon slots. 6. The apparatus of claim?2, wherein said
r eposi t ifonablT@CHPREGISON B R fugtiraeanenrising apsk senplechior@ich¢hassigi m 2,

further conprising another nodule coupled to said chassis and Iocated I n
sai d second nodul e ba 15 11 June 2004 8. The apparatus of claim 2,

wher ei n Wai d Fe2eparalinaf slaim 2. wherelngaid chassisd |20 ipigisectignebosid-acent

and, further conprising another nodule coupled to said chassis and Iocated
in said second nmodul e bay. 9. The apparatus of claim?2, further conprising

a rack ddupl éW q%ﬁ@&%ﬁ%&@ o claiy, Whﬁ@"éﬁ?iéf%ﬂoﬁg'%?b’% plisteiszemayaiiei n sai d

chassi s coRfédtalRs toaghid fi f%ﬁﬁlﬁt@%d}tﬂﬂmg@ﬁa{cﬂet or1d saidRedsHRfs At o MERG bFHCREL. t O
claim1l1, wherein said repositionable plate is renovably connectable to

said fi rst pl ate nmounting bracket or to said second plate nounting bracket.
12. The 1@ppariesppafats cticlEink 1, Wheresi $hid sk ahsdes d miplddeboardn dpl ane

board. 13. A nethod, conprising: providing a chassis with
13. A method, comprising:
providing a chassis with
a first module bay having a first plate mounting bracket and
a second module bay having a second plate mounting bracket;
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;
inserting and positioning a module at least in part within said first module bay; and
coupling the module to said repositionable plate;
wherein the module is separatable from said repositionable plate while said
repositionable plate remains removably connected to the first plate mounting bracket
allowing replacement of only a part that needs replacement, and said repositionable plate
includes an optical or elecirical feedthrough.

14.  The method of claim 13, wherein said repositionable plate is a modular repositionable
plate.

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

plate mounting bracket without tools.
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a first nodule bay having a first plate nmounting bracket and 560889
modul e bay having a second plate nounting bracket; connecti 333"9 4
repositionable plate to said first plate nounting bracket, said
repositionable plate renovable fromsaid first plate nounting bracket and
renovabl y connectable to said second plate nounting bracket; inserting and
positioning a nodule at least in part within said first nDduIe ba and

coupl i ng/® he Trh?dﬁ‘?tﬂoq gf dajingt % whssin ?%ﬁiuéefﬂoé't'ﬁ’l‘%ﬁl%pBWé cemneciaddosat

separ at Mt nidupting Biadkdt @B Ihdriampadigatablo fastyrd e said repositi onabl e P' ate
remai ns renovably connected to the first plate nounting bracket allow ng

repl acenent of only a part that needs replacenent, and said repositionable

plate i17cl ud@e rAGhePLS & 1, fuﬁ{r@%dimﬁr@ﬂlndétﬁ@ﬁﬁm%aské to &hgckret hod of
claim 13, wherein said repositionable plate is nodul ar repositionabl e

pl ate. 15. The nmethod of claim 13, wherein said rep05|t|onable plate is

connect eid. t 0 Tirflethbd 6f claif B, Qurtiet BérhPrisiny @stidatting! daPthroulghahs feclfhrddghl une
2004 16. The nethod of claim 15, wherein said repositionable plate is

connected to said first plate nounting bracket with nanually actuatable
fastener®. 17rheth@hd®bh@sinof3, elhaidi d4id répd;@sitlbﬁébléQI@IU!lszéfﬁéNdb(}‘«tkUnhéélaﬁlél d

chassi s t 18. The tho cl al furth conpri sing
conduct th eTPLE eRHNS FECKe LN RESBHONd AGe MAEKHE BRSRStOT o1 ai m 13,
wherein said repositionable plate is renovably connectable to the first
pl ate myunt i bracket _qr. t second at e nmpunti ng bracket, 0. The
met hod & cl dinMe! 0‘?8?@?@10%5#3}9[ E?’Hgf'ﬁﬂﬁ%ﬁ’%“@ﬁlnﬁé‘ modiya RN sai d
first masiilebdpandaectatAgtbiging syidancdllé Rsakbicdosishibi platesai d
repositionable plate. 21. The nethod of claim 13, furt her conpri sing

forcing air through ventilation slots |ocated in said repositionable

plate. 28, Thaemeéthod obdlaifl 8, Mrthdr cdtplidhey fofmiiRait SirdlghCRAREEIH $6ts MSBARI

t hrough .t he el ec
9 in said repos%tlronal?le plate.

22. The method of claim 13, further comprising conducting power through the electrical
feedthrough located in said repositionable plate.

23.  The method of claim 13, further comprising communicating data through the electrical

feedthrough located in said repositionable plate.

24. A kit, comprising:
a chassis including
a first module bay having a first plate mounting bracket and
a second module bay having a second plate mounting bracket;
a repositionable plate removably connectable to said first plate mounting bracket and
removably connectable to said second plate mounting bracket; and
a module inserted and positicned at least in part within said first module bay, coupled
to said repositionable plate, and separatable from said repositionabie plate while said
repositionable plate remains removably coupled to said first plate mounting bracket allowing
replacement of only a part that needs replacement;

wherein said repositionable plate includes an optical or electrical feedthrough.
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feedt hrough | ocated in said repositionable plate. 23. The neq@gﬂngﬁo&iaim
13, further conprising comunicating data through the electrica

f eedt hrough located in said repositionable plate. 24. A kit, conprising: a
chassis including a first nodule bay having a first plate nDunting br acket
and a second nodul e bay having a second pl ate nounting bracket; a

reposi tionabl e plate renovably connectable to said first plate nounting
bracket and renovably connectable to said second plate nounting bracket;
and a nagul e Theddtrdf edirand, viesehisaliadpaditidnabietplate isoamodwiat Ripbsitenald | r st
nodul e bgé coupled to said repositionable plate, and separatable from

sai d re ?tlonable plate while said repositionable plate remins

renovabl y coupled to said first plate nounting bracket all ow ng

I Al : h d ; ' id
" ehosi t nanligoRel SBrR P AR eo G e 4ok COPBALP SRR BERR: hr ough, 17 11

June 2004 25. The kit of claim 24, wherein said repositionable plate is a

dul h k f cl 2 f i Si
T ack dont eyt 8 Befi 2R @idfein sais chaSsis ingifon fin il dtion beRILT £ Ok ' "
chassis includes an intersection board 28. The kit of claim?24, wherein

id t blLe to t
bount | nithr aciBRtsy <BE 28 e SR et PR PR i relrivadly cotpdsBpICohE . ai

24, \Aherfmtrpleﬁarmbunm;slsraskat octhedesorsd piai@phaunging baaclet. 17a

29. The kit of claim 24, wherein said chassis includes a midplane board.

17a



