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WD 02/ 052911 PCT/ US01/ 49279 DESCRI PTION CHASSI S FOR FRONT ANQJ3%9§
| NSERTED MODULES BACKGROUND OF THE INVENTION 5 I. Field of tHeReention
The invention relates generally to the field of electrical equipnment. Mre
particul arl i nvention relates to chassis nounted ectrica
equi pnent . %?0%g%§?iption of Related Art An electrical c%gggﬁgﬁgﬁguld al | ow
for customconfigurations and a relatively high 10 density of conponents.
A nodul ar design of both the chg§§¥iggﬁggﬁhe equi pnent nodul es provi des a
custonmer with the ability to ea and install the equi pment
nodul es necessary for a specific application. Designs of electrical

equi pnent gener aCHASSIRFORFRONKTAND BAGK ANSEBTHDMOBULES | ndi vi dual
conponents and assenblies nmounted therein and connected to the chassis
and/or to 15 one anothe | cabl es, brackets, nuts,
bolts and the Iike. Theéégégéi§£§ﬁ§2§iﬁgﬁggyﬁﬁggﬁﬁ%ystens IS an inportant
desi gn consi deration. Mdul es can be renoved and exam ned for operability,
replfcefl, orFkkpdshd invesetiboruch easi er than permanently nounted fixtures
within a rack or chassis. It is inportant to maintain the reliability and

integrity of.the sy ' i t
'L ST e ARG B S e aban b By o

al so be easi
r epl acethetinvertibrichaten td tassiapeurdtd roodilar steatrigsl eghipmiget. el ectri cal system A
chassis preferably ensures easy access, sinple installation and fast

mai nt engnce. . ' Lgns are restricted in the |ocation and
i’ Dpﬁﬁrrggﬁx{i‘ gfﬁélﬁteﬂ%it

orientation 0 conponents placed in the chassis. For exanple, the
bays for the nodul ar conponents 25 typically allow only for entry fromthe

rear of the helesirical gimesis epuldogfinv & qustopncaniigristiens andnrelavely gh_ _
I lh:)ﬂ)b sttty 'of chilfordeRE 2RI ROmAR%BED SR bt B RissHRAN B e4RAITROH @lda1ew t hi n
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 cbmponents 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 maintai;l 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 restricted in the location and orientation of modular

components placed in the chassis. For example, the bays for the modular components

25  typically allow only for 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.



chassis. The invention is directed to neeting these reqU|renqu% e?ﬁ@@
others. 1 11 June 2004 SUMVARY OF THE | NVENTION I n an aspect Q ntion
provi des an apparatus, conprising: a chassis including a first nodul e bay
and a second nodul e bay, said first nodule bay and said second nodul e bay
t oget her conposing both a forward section and rearward section, wherein
the chassis includes an intersection board | ocated between said forward
section and said rearward section, said intersection board having a hei ght
along a first direction that is less than an interior height of said

chassis along said first ds @ﬁ%g;@mﬁ}m‘%ﬁlﬁfoﬂﬂ rst nodul e can be

| ocated at | east in-part second nodul e can be

| ocated at |east-in part |n said rearward section and the first nodule can
be directly ﬁonnected b a virtual plane to the second nodul e. I n another

aspect, the i A #8 ABREGh U BveHies Péo‘f’r‘é?sr?é‘cfipp?:réﬂlﬁﬁoélmﬂjl% ovi ding a chassis
with a first a@%&ﬁn%ﬁn@%ﬁ REGAL Yo RGHY &c?ﬁd’moa bfaf! sﬁﬁtﬁrsﬂﬁg&ulg bay and

sai d second nodul e bay toget her conposing a sectl on rearwar d
section; awmd edid sedond civsluls ayitogdthmtesmaosing bethsdotwayd stxtian dnd cmavad bet ween
said forwat section and said rearward section, said intersection board
havi ng a “hel |ght along a first direction that is | ess than an interior

hei ght of saivwhetia% chaddiPMOBS £h thidisekti6h bOEA IdRRied BBt 84iRItHrvArd | T St
nodul e can be | ocated at least in-part in said forward section, a second

nodul e G8HiMeand saigirearward sestian, skid ipfgrsection boardhaving akeight s wofirsind t he

first mﬁ?.‘é ne ha Vi rtual t.he .second
nodul e Lt?ontt%ano?%emaggaﬁec%n&qh | nv%ar%?l or?mﬁra 8&?&%‘9%%@“ %ﬁﬂ?l sing a
chassis i ncI wdler@naf:rétlrmc&mlermnhtbee!obagd anldaﬁ Iﬁ-ﬁﬁ@ﬂﬂsaﬁ)mlvﬁdtk@ytlorﬁal d first

m)du! € %g%ﬁlgg?%gaﬁ E%ﬁ]cggeﬁo célljeast-[n p in sg%trgaer(marcp gg%:?cswll gﬁd %Ot#st mo urlgva rd

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

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,



2 11 June 2004 wherein the chassis includes an intersection gqq{ﬁ ?g@@ted
bet ween said forward section and said rearward section, sai N0 tion
board having a height along a first direction that is |l ess than an
interior height of said chassis along said first direction, and wherein a
first nodule can be located at least in-part in said forward section, a
second nodul e can be located at |least-in part in said rearward section and
the first nodule can be directly connected by a virtual plane to the
second nodul e. One enbodi nent of the invention is based on an apparat us,
conprisi ng a whersii the chassis eiilndps an fiitersectivndobel Ibeatedbaiwacsaidfudwardul e bay,

said fir . ule.bay and said second nodul e bay. together co sing both a
f orwar d gée(%??g%&%‘lﬁdrr # F%logeﬁat“?%?ré HB?ﬁB?rdg’ﬂ%‘Bﬁia fﬁhtﬁllongggi%‘tnvention

i s baseddpevtian it ioidss BONRA insdrivg h@i?ﬁﬂéﬂ’éaﬂﬂclﬁssi&zﬂ%é&ﬁd Wk Rirdetion! Sig modul e
bay and a second nodul e bay, said first nodule bay and said second nodule
bay together Whehstsa Hrgt moflewan be fnsated ahleastdn-per insaid fawetd ssationaot her

enbodi ne i i i S na.kit, c r.i sing.a chassi

o o ol modfie ) 801 PIAASE Ba0 T ik bepr SATRGI AN 4 SBERRMB ) o pay
and sai deaesatickctlyroonticeteddy aiviged] piane o Measidid hedule.a forward section and a
rearward section. Anot her enbodi nent of the invention is based on an

apparatus conprising a chassis including a first nodul e bay having a first

pl at e nmount i ngnpgﬁg hleﬁf‘é}if e ﬁﬁ%%@qu%n%{%g@g .s,n r%%)rfs?rtcﬁofp glagéd'at e

nmounting bracket; and a repositi ate I's’ removapty ¢ hect abl e
to sai d fchdingd futsemudulebangnda seked naddlertagpsatbfingt modile bhabhdsdid scdhd
second | at.e.mount j,ng bracket.. Further_ enmhodi npnts of the current

i nventio °§‘b‘ﬁﬁ?¥§0 ¢ ep‘&?iﬂm?mgc'%i)[ﬂi‘ A Sishen il feFticRe appar at us
descri bed herei nabove and a nethod for deploying a conmunications network.
Anot her enbodi ment of the invention is based on a method conpri sing:

provi ding a {&hetbel enhgditent ofthesinversidoliebisay oh amietpdy coinpssing patvédingant i ng

bracket andaufEaaNe AR anz £hd 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.

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

2a



11 June 2004 bay having a second plate nounting bracket; and ignneibbfg a
repositionable plate to said first plate mounting bracket, dai"4ne
repositionable plate renovable fromsaid first plate nounting bracket and
renmovably connectable to said second plate nounting bracket. Another

enbodi nent of the invention conprises a kit, conprising: a chassis
including a first nodul e bay having a first plate nounting bracket and a
second nodul e bay having a second plate nmounting bracket; and a
repositionable plate that is renovably connectable to said first plate

mountin : I tahl sal unting
br acket 23R8 ;a2 s P KRR B0RE AU irhP R DG BRI B 6 R T,
enbodi mdivstplat niduatingbmnkétomaiddepbsitienabkt plate rappvabbd fvradaidriidst platder st ood
when considered in conjunction with the foll ow ng description and the
accorrparﬂ}‘?"}?gma ?’Eﬂﬁpﬁtﬁg rempoably perngelablf s sgnd Ristieverntingisackehe f ol | owi ng
description, while indicating preferred enbodi nents of the invention and

nunerous specific details 5 thereof, is given by way of illustration and
not of |im t akrodier evbadingngnfybs invedtiomoatiprisean konsomprsing: achaksiswi t hi n t he

scope of. the in tio i t hout departing fromthe, spirit therepf,. and the
rvent | dnciep A YEY bt £ RRLe o bR mstrand opdtig bR
DRAW NGhatfgA set@drplae icrntih@bracket! 1Rl AdYadHiateR pnd teal dresamipnsti tuting
the invention, and of the conponents and operation of nodel systens

pr ovi dedovpackrblee spichfist plefs maynting beasketand memevabbaetinngctaip tor said sasond
referrig%néﬁuﬁﬂﬁwgﬁgaggary, and therefore nonlimting, enbodinents
ed’in i

illustr raw ngs acconpanyi ng and formng a part of this
specification, wherein |like reference characters designate the sane parts.
It should be noted that the features 15 illustrated in the drawings are
not necessarily drawn to scale. FIGS. 1A - ICillustrate orthographic views

of a nodul e representing an enbodi nent of the

2b



Y

‘invention. FIGS. 2A - ZC il lustrate orthographic vi ews of a r1qp\ﬁﬁjat2 Bgabl e
‘pl at e t hat weAR RS ysed with the nmodule of FIGS. 1A - .1 C,rPr i%ie ng an
enbodi nment of {he Invention. 20 FIGS. 3A - 3Cillustrate o tcﬁ.g%ﬁ' g Vi ews
of another nodule, representing an enbodi ment of the invention. FIGS. 4A -
- 4C i | lustrat eTaedehGRAAPIMELC eMitRMEndHis DfT BROZIVEARRARIE nl%ﬂ Pefert 'asﬁre&%%dbﬁndlsed

with the nodule of FIGS. 3A - 3C representing an enbodi ment ‘of the
i nvent i obndarsiami when opsifleredsin awajwmetiibgribhits Folbwsingf descopaersiand the

' . | ent +.of 251 tion. FIGS. .6 d 6B illuystrat
P ese b SR IR 1ol SRalReR S o ERnE R eEh  ©
depi ct edvihile Rh@Sati@A preféed bfiboddherd bf e - indéatiohe BRE GlsRdé. specikit dathEs

2004 _WD_02/052911 PCT/USO /49279 FIGS. 7A and 7B illustrate orthographic
vi ews’ of oLy Eey Syodiyi ohdBrdrasionr andnwt cohdimitatiodepiMeam changes GBd A-

LC, 2A - : - - 8C ' El 111 ustrat.es schematic .view
of a chaZSritaflontry o bl RAGH Y Joopk' 8 a3 PR ReREHERRS e

r epr esentpirigthareo rdnd dheimméntiah ihdladésalbhikch empdifdGonQA and 9B il lustrate
schematic views of a chassis conprising two nodul ar bays and a nodul e,
‘representing an enbodi nent of the invention. DESCRI PTI ON OF | LLUSTRATI VE
'EMBODI MENTS 1. The Invention 10 The invention and the various features and
advant ageous details thereof are explained nore fully with reference to
the nonl'initing enbodi NBRIBFINESCRIETIONUSE BIE DR AWIRGS acconpanyi ng

drawi ngs and detailed iTm the fTolTowing descriptiorm of preferred

enbodi ments. Descriptions of well known conponents and processing

t echH ques ar & ¢is#t eomgepiionaef the edventages rad deatures|opngitsting thetineeritionemd ofi i n
detail.

the components and operation of model systems provided with the invention, will become
more readily apparent by referring to the exemplary, and therefore ﬁonlil:niting, embodiments
illgstrated in the drawings accompanying and foring 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.



15 Referring to FIG 8, a chassis is depicted conprising tm1%ﬂ%30g€y
ke

sections, WHetadhg two nodul e bay forward sections 30 and 8 bay
rearward sections 31. There can be 2, 3, 4, 5, 6, 7, 8, 9, ! 13,
14, 15, 16, 17, 18, 19, 20, 25, 30, 40, or nore forward and rearward nodul e
bay sect ilBRS. /A aidEciilastite ortthgraplicwaews efittle nesiuivarepostatabbnsate aadphisses

the. area n fr f e ssi,s and the intersection board 34 and
the area (%gi%%ﬁ\%ﬁﬁgtlr‘fé&ﬁgﬁié#@@ﬁ&?%ﬁ'%é?sﬁe@lvei’hd the rear of the
chassis. The chassis conprises an intersection board 34 between the
Torward &G, realhwaatts dohan DRy vROE of WNShaskls ddiBpridifld 68 SpbiNs: BOR SnB4y S
pl aced substantially symretrically between the forward 30 and rearward 31
nodul ¢ bayieEseRqrohpard, ppresesiting 4B cpbbdiment of hedsveatiohdpl ane board. The

i ntersection board 34 may be located in any plane in the interior of the

chassks es nf : 4 28 41 of:the chassis.. The

i nter gec?ﬁ on b}g‘g%1 %9541&1%%/& gcﬁocgégéévgigﬁfgﬁﬁ%% °§B](%’ts M0 %%ﬂtbaig‘%ld a
about . 3080odddoeirestlfing abemboldid¥mnt abthgtint@don.about 70% about 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 is shown extending the
entire wwdth of the chassis. - The intersection board 34 in FIG 8 w |
extend at least a portion of the interior width of the chassis; it my 4 11

June 2004 W0 021(| BISLRASTIUNAAISPHAaNYY PRIBOBIRETL eSS than about
10% about 20% abou 0% YOu 9 _ R about 70%
about 80% about 90% or about 100% of the interior chassis wdth. The
hei ght ofl-t he T loveRtHeR on- board 34 shown in"'FIG 8 is less than the
interior height of the chassis. The height may be about 0.1, about 0.2,
aboutn0. 3, ab : . : : -_about .0.7. about 0. r

: abou?oo_. 9 ti meaigﬂet1 Tééllnr??l %?l?glﬁgﬁé?od‘ﬁi}g %Feg ﬁlgdg%‘gs tﬁl%’fm %t?’%s tl’hgreﬁgargieﬁ? ce
bet ween trheref Hnllyamithanefereaes war thes actiiraitmgoémbbéinthas fi#t a8 ilkewmestinated
in FIG S. The ter "tront" or "fqorward" and "rear”, "back", or "rearward"
when r ef BPFTRRVEE fievBtacud detailed ip the Gllapa desorniome! Bt rborimends.
chassi s ifhes8ipRaR ATwdIPknddre c&'hng}il@ﬁg L pro&lsfl #6mliGudse LREGS & 2ORA!Y-
These ternms are used solely for the

: ‘unmecessarily 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



10 conveni ence of demarcation and conmuni cating rel ative posi tli 32%& hi n
the chassi gyq bindehassis of the current invention is rot at&é_rﬁ@%;@ t he

"front" and "rear” are relabeled, there would be no functio {P>H( rence
bet ween the chassis before rotation and the chassis after rotation. Still
r ef erri ngxicad phicwigh afhless hewrebeutt 114, Hwat Q0% abant BeYsa abéurttA0dh, about 50%,

I ntersect] rd. A.Vi | pl is created. a plurality of
modul oo APt O B Tl E: Baifive o abSitaled PhRsnlenr sk et
forward ame Hel®t betleibfetbesihl boWs 395hAvABARIRTS RAYesQharPihel iBRSEr hds Igad'f{the
wi t hin adj acent _nodul ar bays may be connected to each other i1nste of an

i nt er sectthassis. prkeishteayehbe peat Odnisbowdhhebouot 8.3¢ At €.4 abbut W5 alphans,
within the: ' h C in. a di.recti.on substantially parallel to
t he f?on[a 8%%%22?“@%@% a§ *m?%lﬁ%%i%f?ﬂ?ﬁ‘ﬁl%m&éﬁ% Bfed -20 that the

virtual intersection board 34 span a portion of the interior width of the

chassis. For Téxsnplm, differmdelbetdeeahedodtard @36 redrfaRPsdetivhd Bf theacHagsiyag d
can be electronically coupled at a point |ocated

section %f a %Ea S ,oni ¢ )

subst ant 4§PPPS J&d | yhedarmseironkeon Tiomvardt antéreadhdbeeis’, antrcatveardick

of the c [ L.N- Pa i;t hi;n_t.he rearward bay

Section oy petethtoBl U fele0f b5 reed SRR SHERAN obl el B A TS W o
- not .al so tige ofiSntetiex trelative db| thecfoug ed gravigachTipisbekrnns 4@ dsbe o0l 5 the

pr ev?jgusle; descri b?gl To ouplﬁ nodul.es, i n adj oi.ni.ng bay_ sections, it

woul 4" be SPRGHTED o §ORIFE1ISD ABA FAFRPHIGHHE FelaiBe apEEony wethingths ahassismt 1| y

Or L N0GONGhads dltke lirtéf iRl 1o BRHA 19 ohB'ind AHOIY CrefbClle A1 Fyor

connector woul d contact a si mfar connect or én @ nodul e was Thaerred fnto

an adj acevuld hedalfanctiveng! diffesericeibgivreenvthelthassartsbfbreqatation antitihd Bhdshie after

chassis of the virtual intersection 30 board 34 may be varied simlarly to

t hat of A2 %H-er secti on board. The virtual intersection board 34 may be

| ocat ed about 10% about.20% about 25% about 30% about 40% about 50%

about 60% abgll réRWin@ROFIG. B3 e RRAHED Hpar@l 34800 U £OHal h&:&%?%ﬂ_bgw

the front 5 11 June 2004 WO 02/052911 PCT/ US01/49279 of the chassis to
the Fear foYiripAkplapmissireatedrivhen p pluralityiof meaduiastaro poupdedt @ @chwitler. Biddate aat

least a jouq¢ in-part within the forward and the rearward sections of a modular bay or at least in-part

U

within adjacent modular bays may be comnected to each 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 .



portion of the interior wdth of the chassis; it may extend G of
| ess t han about«d0th about 20% about 30% about 40% - aboutpcgaJ ],g,@i&;ij
60% about 70% about 80% about 90% or about 100% of the interior
chassi s W|dth The height of the virtual intersection board 5 34 is |ess

t han t he 9f facehassis foibg ﬁ%ar@rf th@fémmﬁh%mfmnlemmegmn beard 3¢ veibisutend an],eaabaaut

about 0 Em%legft %%ﬁéﬁ? Ig‘rﬁl"“%)tpaoqﬁgé glﬁ%sas ﬂ?ﬁ% )&ﬁ%dﬂ ﬁh"gﬁﬁ%ﬁ ﬁﬁlﬂiﬁogo %, ;

an i nt er mbdinta@sbalasud 30/ yabbat ¢0up kst 3%, haboth 8694, ?aboE@W%l Bhak fg@@'&! %b@ut
board ISﬁ! S/cate elth\%%ﬁetv\een the intersection board 34 and the front of
‘the 10 chA<%i% agputdd0ehihe peerion dasdt widsh. B‘bah@g@ho%ﬁhg Vil ﬁl’é@rset-‘(btbntbherd

chassks. 0% 1@%3-@{941 Rhe ﬁﬂe};ndrrﬁe‘?%tﬁ egiih0 QHQS%%r dTH@illal% i B‘lgg Ogboum g@t I@

syrrrretrlcally etween a front he chassi s [

i nt er mediahbat (b&,aawuh&yl it Ocﬁafa‘a@htmmamtt(b al db\pusylgneﬁ ﬁ@@blgynm&eml@@ggn&n
1 nt er medi,at rd,and a back of the chassis. The internediate. board may
al so be }%?li'ﬁtf’?ﬁlﬁl‘:hﬁ‘?ﬂsernedl ate board. For exanple, the intermediate board
may be solid state while 15 the |ntersect|on board is be virtual or both

the internedi aie aﬁ@ﬁﬂbﬁalaﬂtgarﬁhgn REEhSRSE] n = C}ﬂ bedu pYe]lge# e C}MQ{IE Ff%n

one internediate board may be located w't assl s erri
9A, a chag@n@edlgtemlwopﬂeé citbetubeiwsen (s intféresveion thwabie 34 nsd r‘the&ont of che

both,a d d t Th dul e 50
post £ 8ona ARl o betPt T GRNREp o aRE 3 i oPerbort cir b dpassiot FonammG o
shown  as iates@tiich w@mrﬁe RBatcl Bebs2ht BN W BnRlHPas Btk atﬁ%nP@f ﬂh@%ﬁ&&d

into the forward nmodul ar bay section is shown by dotted I nes. -

rr]?dulh e 5028 dhReck & Eherchgsss.f rﬂétﬁtmmafgrbpgrdsmf@ﬁbe ﬂmatedlraelbstenwa Swﬁlmdri:ﬂcéhd
of the ey e RIBRELERHbEd O SR o afithalil *Tng Bup BRRIAT Bkl i oo

51, repr esertueldintyymbtiatedbeumdn FoabtarBgldaite inferinbiateURPRed mia be &lid ffe 'ﬁlﬁl&l e,
can ggn t.to the intersecti.on board or an internedi ate board 25 wit hi
as

t he & IntepReriop et 1% wtuglay bath e wiwaediate begid and ihairsastion b@a@at e
a Virtualge h&‘fh@f 6L R Wm@e&ﬁeﬁm&éb&?@{rﬁ%le%(?ﬂ%&n\gﬂ@ o V\%a(rg]s(%{]neCt ors on

t he nodul e coul d be positione at vari ous”pos e he two ends
of the nodul e. For- exanple, the connector could be halfway between ends of
the nodul e as I@f@mgltﬁ FEGGOAQA chiisis Sohnentvaitls 2 aoatule 5@ 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 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 §0%, or about 90% of the way from end of the module that is inserted into the module
bay. | | | -



b

.l ocated about 10% about 20% about 30% about 40% about 5001/9l JﬁHQE {30%
about 70% wdakayi 80% or about 90% of the way from end y]'pg
that is inserted into the nodule bay. 6 11 June 2004 V\D

PCT/ US01/ 49279 Al though FIG 9A is drawn such that any int ersectlon board

nust be | ocat adthowght RES. Uppedrabal fuchfthithaycihessiction dogannaatbe oitb® mradul e
50, it is unge]é tg'ﬁOd t hat the designations_of . top and bottom can easi I% be
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| ocat ed @ dhh®oheht @Meadilttieeshass | | n
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i nse e,..nm The orientation of the inserted nodule 50 is
depi é edgl‘? Yﬁe‘%i? Y@Rpgﬁ ﬁ’a&’leﬁﬁe msgtiog ok chassipeposi ti onabl e plate 20 is

shown in an orientation for connection through one or nore connectors 52

with the chasgeg ol B chhB&s LR ARIal1O R & ﬁ%vs’uls fgee inserti n -

configured such that it can be connected to t e assis via noun
br acket sof the atasigleodD. Threonrmthtion olfalgeslmértdfdhnomﬂa% mdephétecaunﬁmh 9@, &Chdvin

nserted oth front o the repaqasitionable plate woulozlp
!then be’ cI nlgg‘ e rteBOS(‘ng EW&E@F?B (Wﬁjdﬂlaé S gﬂfqrw@nﬁ%wgélfmuglh@ne or

chassi s. mbRe coRpREdt i alherR! Sisis ORIl hiRsl2 50 UrRkL| fioSlh & 3
whi ch can include manuall %; act u%lt abl e fasteners suc%}sgés? 1?%5)% %?ez\l;\bs,ls
Bic

ventiQ at ¢aesregssich it &) cae be comecteio flemdhabsio udatamiaintiag é:recckptalhricatadfon

conducti ti a oSl

i.n nat urlg'!1g e%{ﬁ;gé b%( ona%%néﬂéﬁ%i’a%t elg %c%%&‘ﬁe r"?ﬁé (‘,Iﬁsa?ﬁa‘i&gP 31?%%08{)#1@&%663%80

modul e bap351utnmanmp1atea®sula the&a Beeamieticd fathenitabis BRY mdAuleS3EL6m the BQ&I@@Pt
to 1, 2, nore nodul e bays. |t can be seen fromFIGS. 2A - 2C and

4A - 4C Rhﬁé%la%Sfﬁe “Fléﬁp@BP%lﬁl%}@hlﬂ léatswatr@rms Fplomlity AT elemppts 53 whichear fieclvdedt h

of the rgpRsi 8ls€s t of
FIGS. 3A - 305': g&tﬁ\%a?g @ahe Wi dt]%%ogét b serefie &@%@ sfogs J}@C "‘PHﬂ°e1
aspelt  ofeedtheoughs méuith drevamblearf cohditcting powatlul enandhiostirendata.

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 6f 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



. repositionable plate is connected to a plurality of nodular bays. It |s not

necessary /@ @d1€Posi tionabl e plate connected to a chassigBelupfghdtt ed
to a nodule located in the nodular bay directly behind the repositionable

plate. The 25 repositionable plate may be connected to a nodule located in
any of tHeersell e, fay sxamplehpaing hFosithe hannfsahigingfopsiaties, itdabheslvadegotder

connecto |n | rior, of . the chassis. This allows for the placenent
of conne%@?g%a (gbx?reoﬁfﬁegl*?% Sfe}%méﬁegg{;i s into nore -preferred positions

without creating a "rats nest" of wires. The particular material used for

the repositi offblesenlint patioilatheidbial si16cpaDiANEe fipbaibbRable BRIEGINYSNsSHIaY .
the repositignable plates of the invention can be nade of any netal

‘mat eri al t© e BYRGABRAS DS afrttrapYides the dgswibed ifinqtionp NermaHythossawha meke or
mat er4 al At D Lasylating. 7 June 2 W, 02 2911 '
PCT/ SOl}1 %%%‘%&%&ﬁ s‘puléﬁgglse& wc? r %ééga(??pr?lé%m%%ﬁn? Yaq@glre Fﬁ(taenr&rlggog?eac%?l} rjilae
oper at i oagoriomitsofansteahdaaviatlgiility) theedxpberyd apsiaton fguemseite of iRl product,
mat eri al . A{;&mﬂever, the particular material select e§ for the repositionable
plates i @G5e dsgeady ohihe opgrall peanfAFEHINERIOCeE | ong as it provides the
descri bed function. Normally, those who nake or 5 -use the invention wll

select the beshe (AL AkhitaaiAhl SRR kil BASAEURC Rl diiionBHO HALES

of cost and availability, the expe application require
final preehwdd be ineppensive atdmaprdduciblet Kéonyerieally, thamafafatiurd ofthpreposissnablae

oL e B8 SRRl B 05 e 65 e ey Bemvie Lo geod. 1f

manuf act Wit ehethlnie YseRORI ik iReBRLE HA Bt PresesGhs sher WiKebiPRingafolRRveRahy | ed
out by using any sheet netal fabrication nethod. If sheet netal is used,

it is prE&rBiRgdanhihen motigndcpaisiing adarttachimant pefr hawdatain de.gf, ofcbddledughs,
form ng, ' I painting and attachrment of hardware (e.g.,
f eed-t hroug SSngtgh%B télg‘i?)gms, etceteras). However, the particul ar

‘manufacturing process used for making the repositionable
However, the particular manufacturing process used for making the repositionable

15 plates is pot essential to the invention as long as it provides the described functionality.
Normally those who make or use the invention will select the manufacturing process based
‘upon tooling and energy requirements, the expected application requirements of the final

product, and the' demands of the overall manufacturing process. -

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

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

25  those used in the invention.

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

30  designing, building, shipping, installing and/or operating. As used in the specification, "a" or
8
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15 plates is not essential to the i nvention as long as it proMi “bi%
described fuheisepgl ity. Nornmally those who make or use theP(iF,Q (El%b W | |

‘'sel ect the manufacturing process based upon tooling and ene

requirenents, the expected application requirenents of the final product,
and the ‘CEanis Gl ariveomsy ehabibednarthe abtio(§) nyhpn asesi coblienctipy erith OB waa

al so be J,C%% lﬁdsed,,i %vokéit“ «The kit can include sonme, or all, of the . 20
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i ncl ude maghaasasicadtReesidWrendray sections and ot her conponents of the

I nvention.. The kit can also include an intersection board or an

I ntermedi ate board. The kit can al so contain instructions for practicing
the invention and apparatus for carrying out -the invention. Unless

ot herwi se specified, the conponents (and apparatus and/or instructions) of
the kit can be the same 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
nmost preler abEyamplesin 0. 1% of ). The term coupl ed, as used herein, is
“defined as connected, although not necessarily directly, and not '

necessari | chanical ly. The_term depl oyjng, as_used herein, is defined as.
30 desi gni %g@%ﬁ?ﬁ]‘zﬁlﬂﬁ’,d@?ﬁtﬁﬁhﬁ,m‘f‘%ﬁ@f%l"ml ﬁgwd??dﬁiﬁthe%ﬁéquﬁ@’.th%@lm,i n .

the speciduilatih®bxainples OkhBh L1 %Bﬁe?%oﬁ%usﬁ]eog{ Qéégl&etEWa%Q}/fé‘a%%?. cﬁ”
mean one or,_nore. As used in the clain(s), en used I n conjunction W
- the wor cS!8EeRRsEI sThegexamples sverigiended merely 4o facilitite emamnderstmdiag tdfarayene, As

Speatt o 13 B Oflon spAiPYe PRRRR amg8 T REIE o of AT indact SGIeBAF: he
f ol | owi nige inventibn. MAtdondinghyathel ee;amws@howm nbt 5€EMBirh&d hd llirklﬁ’fn_rgatﬁ@sdoge PR
detail various features of significance. The exanples are intended nerely

to faci | F¥HYMaN under st andi ng of ways in
Example 1

Refe;n'ng to FIGS. 1A - 1C, the module comprises at lt;ést one 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 mdduje. 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,



- fastener 10 located at the closed end of the 'no

10 which the invention may‘ be practiced and to further enabl thJh '
skill in tRegdddsabq practice the invention. Accordingly, tp@TﬁJ@%g
[ anpl e |

shoul d not be construed as Iimting the scope of the inventrion.
‘Referring to FIGS. 1A - 1C, the nodule conprises at |east one manually
act uat ablaad caws ifckitecpltrality od ownpalhnsctedisble fotedrend ebdctidad fendtiubuegh] 2ndra

t he communi cat i end.of the nodule 14. A power connector 11 is connected
at the %ﬂgﬁ% no{%%g}?tﬂ?%%nﬂﬂgul e. A fan 21, an RF connector 23, and at | east

-one optical connector 25 are located at the conmunicating end of the
modul e 1£&xafeplepi ety of other elenents may al so be |ocated at the
-communi cating end of the nodule 14. The power connector 11 can be | ocated

at various posidr@nsibBIGeSA L he, th%%oﬁ"ef)ﬁ%?hex%dﬂ% B bEE GORTH Iﬁ@ﬂdia?%/r

end 14 of the nodule. The repositionable ate 20 which 1s configure
connezt i eapbleHastarry d0docayid RItlBsclosqdend of thd modidpild toe dhe conEhGScatBly endaet

The reposi l e, plate ¢ rkses manual | act uat abl.e, f ast eners.10,

plural i t?ﬁ éo%n %@gir%t ﬁ'at}?l ﬁuf%ﬁ@f’%f E%W%F%Weﬁtgf\: IBemecé’Fﬁ?cit%dnﬁTa?}? mﬂ:‘iﬂ‘?ﬁée‘?feﬁ’et o -
the fan 2ioduds) RFad Peghd bt A0URI247 W 16bate@sk th@c@lﬁﬁ{ﬁdaaﬂ%%h&omemﬁ@mp a
RF 25 connector 23, and at |east one optical feed-through 26 each of which

can be i HH¥pstHeRPIhyr clopentnanaisp pe dorarrdot dhe enwpricetng ewhekibe sraluksl4The
i ti onable~al ' - ted to.th
[epost Aol #Ae 10 6l pbl BRordBior FRE: BEEPIELTE b Sublioempen e

mouni@® ng chrsad ked 1D andthehasminmicabing ehé B9 oF tHeanadlle plate 20 is renovabl e
W thout tools, 9 11 June 2004 WO 02/052911 PCT/USQJ/ 49279 and can incl ude

a plurality of . manually t yat abl e .fasteners, ~an el ectrical feedthrough
and a plural ity rgRosisheple ?’%28&3&? 18 CE%g%F%%%.CO%?%PFitﬁgl%%O@l%f FBAS.
3C, the paner3supRicyidiROu F168MIA Sefcat Tﬁ@@éﬁosﬁfbﬁaﬁi@;ﬂ@ d ¥ m}?ﬁ&gtﬁ@ﬁlﬁlﬁ e
ure 127or the comuni cati ng
end of  actuatable fasteners 10, a plurality of ventilation slots 22 which can be operationally
. connected to a fan 21 and an electric feed-through 28 which can be operationally connected to
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 plurality of connectors 36 are located between the forward and rearward
module bay sections and are used for connecting ﬁnoduleé t(; the module bay sections 30-31.
25 16 modular 'bajr sections are shown in FIGS. 5A - 5C, any of which could be ‘descn'bed as a
first or a second modular bay section. Thellocatioz_a of the first and second modular bay
section mthm the chassis is not importaﬁt to the invention. Card guides 45 are positioned
near thé bottom cover 51 of the chassis and are used forrguiding modules into the moduie 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



m dpoint o dPfs2dtpdule. A fan 21 and an AC inlet 27 are Iq,%all ‘he
comuni catlivng end of the module 14. A vari ety of other el Stk al so
be located at the communicating and of the nodule 14. As in FIGS. 1A - 1C,
t he' power conftldtreterrin todlGSe SAocHT eah mterseatibnboago® tsi mechabetliveesuplditcl 0

| d d 12 d. t ni.cat i 14 of th dul e, The |
Cepoo t | Divbre sk B8ROl Y Rad i PP Glei s The Ioismration bpmd 4 it schiogsea) o
of FI GS. to 84 fronBbnd Zaf8RECO LM khasklsCis Midtef&d%%{@?%?%iﬂ@gﬁftﬁ! RBhe

conprises manual |y actuatable fasteners™10, a p ventilation
sl.ots 220hAiecthasnsn the intprsectidnobeird 34 @onst bedlesailadfmna Afdpant boardl €ig i c

feed-4 hr X} i can he rati.onally copnected to 15 an AC inlet- 27.
The. 1o poliieresfimbRe s SR %, B Bi-flea % Airtera HlSess Sebieea deo fomnevees of
eonmuni Cliel €gsgNd THe bl AMREEEe bhtventhES fokfird” 26d 2REh v N&RLAL B the
mounti ng bracket on a chassis. Exanple 3 Referring to FIGS. 5A - 5C, a
chassi s Flgsgiaps dieédbgompr Puener bendlagranidi eapinst mpuition thayextegior of ¢t fomward
including a plurality of ‘modul e bay forward sections 30 and a plurality of
nmodul e bay rearward sections 31. Repositionable plate nounting brackets 38
are connected to the chassis at the outside edge of each nodul e bay
forward Seemplens 30 and nodul e. bay rearward sections 31. A plurality of
connectors 36 are | ocated between the forward and rearward nodul e bay
sectlns and Refertgee FUGS.CcOANaCtéBda REWiew ¢OthtNhabRdw ewdaywsBd poRer
30-31. 25 1&m)gul ar bag_sections are shown in FIGS. 5A - 5C, any of which
coul d be® mopRlg 1asertsd in p mgdulsy bay whersRdhasanminiastine sad 14 oA theThedule is

| ocat i on,gf; bt ETaTo ﬂpogﬂ r S ' .1 i >h LS 1S
~not i rrpo?gé%tﬁatﬁ%%'ﬁ%r?nventﬁlﬁgﬁ%ﬁar g%ip&%gb& g@%b%g%#ghgﬁwﬁgg? %?ﬁ ’
bot f om cb&eand5IB af idehtical haslsd powerdsupply medalef descrihdddinnexampiip e Oriendrombhe

nodul e ba ctions .30:31. the exterior of the chassis, optional cabinet
mount s 52euRARGPUSREE Gy W Hrn SRedi FOUBE DECePRET OB DI 2Dt

200415  repositionable plate mounting bracket 38 on the chassis. The power supply module is

the .nodule 14. A plurality of power connector 11 are connect qu Jatn/%?B |
é'r%&g

coupled fo ihé module bay through a connection between the pdwer 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



WO 02/ 052911 PCT/USQO /49279 Still referring to FIGS. 5A -
i ntersecti Qi hoahsh34 is nechanically coupled to the chassi, %E&h

£ 200t

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 anéhqmediladescribed ihesapirae i @netom@nqrﬂn@ng@m coretiidafadtepdrsddrraisd tbe

- descri be I oar, |nters ard 34 c | so., be’

| ocat ed g?@?ﬁ? %%S&%% tla (Izgéi[g iolaqf({/vgg repHSé %ﬁet pg‘“ﬁ%n}oé‘&?n%ﬁracfﬁt g%ﬁﬁs%‘ie
The only chassfser ¥he eobet wepplyt feduleoikVafudled alddher @adwie rishy ﬁ&ﬁig'hoﬁ%oﬂrfxechﬁﬁ
chassi s |s that there are exterior handles and cabi net rmunt on

exterior ?‘Vﬁteﬁéhqm%rC@thMO@dt@%ﬁﬁ@mﬂb@ﬂﬂéﬁerr| ng to FI GS 6A and
6B, a side view of the chassis is showmn with a power supply nodule

nsersed |0 2 pIBdyhe BRKUNEL HNLLUSIAOMINARSAL G- BAGAd AL £05 suppl‘iBi s

oper ational engagenent-wth a reposi fonabl e e powe
modul e i mﬁld%ltx%theebﬁasamdvmﬁhemodﬂmmmd ﬁcﬁntﬁbﬁaaﬂl@wer supply nodul e
described in exanple 2. One or nore nmmnually actuatable fasteners 10 are

“used to coupl | ate 20 to the 15 repositionable plate
nmount i ng bracﬁ’éﬁ@% @g ‘illmghghi%%ﬁl@g ?H%mﬁﬁﬁéirmté’tﬁpﬁo?u%g@f Boyugthe agpheisdet o
the nodubgaday Hir ichabRPIge!d BEGH he.

‘intersection board 128 F:B(]i ' g}@lopﬁﬁast ratcggﬁ%tﬁg\eﬁ a@gl%s w‘ﬁ%caglé%gﬂ(&j&%}l e

‘insertedof rtbfmmmhf raudatqonﬁﬁ:c@d 68 the [tkarsof dicechdssis cHlagsing avirdpositioaabite dilhte
inserted fromt gt "In FIGS. 6A and 6BA, the nodule is inserted into a

m)d'uﬁ %PDPP% atC ront of the chassis. The repositionable plate 20 is
operational contacted with the conmunicating end 14 of the nodul e and

connected to ThiFEGRERA 208 788 (hdasdu® ¢ Incefbd thid a TERRSArHAQ TRh hdledt 6F the
mounting bracket 38. In FIGS. 6A and 6B, the nodule is inserted into a

modul ar  GB3SSHr oHie IBositamablst Plakre20 sheiesitionaliy gontagted thlbﬂvatscp@nwnmaéng @nds
ti onal 5 d
oper ot ORISR SHARL G bkl b AR 1A 80 ARy 1 G BA Sa

mounting bracket 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

12



.nounting bracket 38. Exanple 5 Referring to FIGS. 7A and 7B, ﬁﬁhg%&i ew of
the chassi syd §yehoMn With a nodule inserted in a nodule b &flﬁ%ﬁ9 h
comuni cating end 14 of the nodule is operational 30 engagenent W a
repositionable plate 20. The nodule in FIGS. 6A and 6B is identical to 11
11 June 2oty tha\ma@inlas2el theCeasBEnkue2htes hallowd dbe adeasatilttedni the eotasgke

1. One or e_manual |y actuatable fastengrs 10 are, used to_ couple the

r epositi gﬁ%@gmﬁ%{@ %Wtaﬁfet‘ﬁgﬁ?%ep%?rﬁ%n B ?%HF%?%W 570 YA cksmad doon
t he chasshschatfie (iRQWeRo G R “Yat@eial s rddhcEOUP hedubCofihBe f@gﬁﬂ!—:&toti@%e% 9%%“ a
connection _ between the power connector 11 and the iIntersection oaré’ . 5

FIG 7A icRblgstofindnachesanhennieetionis pthep mecomfigurting thesdedtriah] System.t he front .
FIG -7B illustrate the chassis with the nodule inserted fromthe back. In

FI GS. s 7A and v hS..lnsert I Nt dul ar bay fromthe frant
of the chassﬁ?é l?%gﬁ ?%{g%ﬁ%%f%ﬁ’éﬁ’@ a?)lugtfg’ @1%66(%?@08 e;r%j«i&‘ﬁ’so 312 EEHEREEED Wikt h
the commpositiahs fog peadmbdt obfhetheinmdshgbnant TeaNGeh®dincfatdians Q&Eatﬂi;%ftolfe
chassis 41 using a reposjtionable plate 10 nmounting bracket 38. In GS.

7A and 7 ,ﬁpﬂélgﬂﬁﬁlﬁﬁﬁ% 1 Ris; igentoa plions oon 2 gl depsityast mpdutes tebe placedoin ahe

chassis. JJh&is RRASkH it#g}?‘% 2Q | i.on: ntacted with the
conmmuni cat i nbs’ end % of t g%%%%‘sfé%%gneg%ﬁ{]@%f Se)sg%%cg%{eﬁgn %.t?glrt??tng%wsgﬁgm.
chassis 40 using a repositionable plate nounting bracket 38. 15 Practi cal
Appl i cations dfll theesnhrpdémeits of Ahepinaettiomadisadpgudi amdt dlsimedfhetdie chmventaio ant hat
has lue_w thin.the technol ogical arts.is., rack mounted_ el ectrical .
~equi gﬁen% xe %d iwﬁélé’ﬁft iUBﬁm’T sEXB%@F?ﬂtaqlW &%r}}g&ﬁc‘&i R @ﬁﬁlﬁﬁ‘ﬁﬁ- cat'ide the
net wor ks cofogtions \bhd Mhadkd @ thidANentidhe hiyved blerY a6kl Yin! RANTRE 3PLEreliSeS
for the invention, all of which need not be detailed here.
embodiments, it will be apparent to those of skill in the art that variations may be applied to
the methods and in the steps or in the sequence of sfeps of the method described herein
without departing from the concept, spirit and scope of the invention. Accordingly, it will be
15 appreciated by those skilled in the art that the invention 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



20 Advantages of the Invention A chassis representing an engggﬁne O&H t he
i nvention, wwan@eeepst effective and advantageous for: at ?E%Iw

- followi ng reasons. The internedi ate board or virtual |nterned|ate board
allows for a greater varlety of positions for placenent of the nodul ar
conmponents. Thike gPeeded glamseatserctt Webg antsmreteitas afchpng ecamslisabnction
system. Ty enti I ens of modul es to.be ced in
a chass%Hl A2 ﬁﬁ’\ﬁc?‘ﬁﬁlﬁw ]gclhnélj {aﬁﬁ??s Eq{a‘ﬂ g‘f@ gggﬁére%lye?h %101%?]15 u?alpgael n
an el ect rimans fyStoeristepifer. atixpetignt enbeiaeas o f theinvetideart@felchat QBB the
plate all ows %ﬁ- Leplacenent of only the part which needs replacenent. The
avai | abi |9PPFRGTC SHE

02/ 052911 PCT/ USQL/ 19279 both the nodul es and the repositionable plates
allows for a versatility in the chassis configuration not allowable with
the prior art. The reduction in nunber of wires external to the chassis
(i.e., renpbving a "rat's nest") reduces the amount of tinme required to
trace wires or cables to find necessary connections when reconfiguring the
el ectrical system The. intermedi ate board or virtual internediate board
allows for a greater variety of positions for placement of the nodul ar
conponents. This greatly increases the versatility of the nodular system
This -invention allows for a high density of nodules to be placed in a
chassi s, reducing the nunber of chassis and thereby the cost required in an
el ectrical system Al the enbodi nents of the invention disclosed and

cl ai mred herein can be made and 10 executed w thout undue experinentation
in light of the present disclosure. Wile the conpositions and net hods of
this invention have been described in terns of preferred enbodinents, it

wi || 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 t he
nmet hod descri bed herein without departing fromthe concept, spirit and
scope of the i‘nvention. Accordingly, it will be 15 appreciated by those
skilled in the art that the invention may be practiced. otherw se than as

14
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specifically described herein. For exanple, the individual 03q98ﬁ596@4need
not be fornmed in the disclosed shapes, or assenbled in the disclosed
configuration, but could be provided in virtually any shape, and assenbl ed
invirtually any configuration. Further, the individual conponents need not
be 20 fabricated fromthe disclosed materials, but could be fabricated from
virtually any suitable materials- Further, although the chassis,
repositionabl e plates and nodul es described herein can be physically
separate, it wll be manifest that the chassis, repositionable plates and
nmodul es Wit ibelaindddgr at ed i nto the apparatus with which they are

associ ated. Furthernore, all the disclosed elenents and features of each

di scl osed enbodi rent can be conmbined with, 25 or substituted for, the

di scl osqd el e araaldcdh@idiss of every other disclosed enmbodi ment except
where such ele ts of features are mutually exclusive. It will be manifest
t hat vari ous aabiassisi inelsdingadirstinnedulobay andd seeend moddabay, sadffirstmeoddleat ur es

of the invention may,be e W t hout devi.atij fromthe spirit and .scope of
Che. " undY RO MO8 FRORA IR o st bompesint bl a TG Pt AR AL BBV G e

i nvent i @BctR%; WRékRaH: BidsHS itfudp BE tH&dedon bBBrdabéhtdéd Witive &KV frRiMdS cover
all such additions, nodifications, a nd rearrangenents. 13 11 June 2004

WD 02/ 0599ipn apdFaidiseprwardoseeidony Rad apprseetion bopwd hayingr eehaight alanglaefinsht er pr et ed

as i ncl uygdi nss s-fungtion . LI mtations nl es. ch oa.limtation is
expl 1 of L ARaTRRS 4% e gt GG heiatl T LG pitPaSER sifillRugh a0l ' 00, op
for." Expedi eiHersnirh @it imsitute @h behecatdiva MdasOm-paktdn seidffbeyedbéctibata by the
appended subclains. 14 11 June 2004 What is clainmed is: 1. An apparatus,
conpr i sisggpnd 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.

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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a chassis including a first nodul e bay and a second nodul e bﬁﬁduﬁ?bgoiirSt
nodul e bay and said second nodul e bay together conposing both a forward
section and rearward section; wherein the chassis includes an intersection
board | ocated 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 @ firgle 4pakdhR of 2RiR e, WAGRINAHiPdhal @ finkda BN ardbasRhfd 5R4 War d
section, a second nodule can be |ocated at least-in part in said rearward
sect i on ‘aridalplasefis H4tof theomtefromaaiddeontia wed backednmidchandisby a virtual pl ane
to the second nodule. 2. The apparatus of claim1, further conprising: said
first nodule located at least in-part within said forward section; and said

second nRdul ertec@phthsaf claBR S} whéreiald dMatdX deffrt 8 foatdniadk SREEiON,
wherein said first mpdule is electrically coupled to said second nodul e,

t her eby ‘te¥al plang ig $/& of theywiay fromsaiddrans tawaedbagkiod spid chassl- secti on and sai d
rearward section. 3. The apparatus of claim1, further conprising: said
first nodule located at least in part within said forward section; and said
second rfbdul elHeapatrathsaf claia 2] whereincsaid fivist ihoduls Ahda fisaheighitchleecd finn,

wherein ,said first nodule is directly connected by the virtual plane to
sai d secBrsati @a’p@ﬁoryg_er %aa(%ﬂé’i“gﬁ‘tém&ﬁa Bcandylipectiof, sapksec FS8PBg a third

modul e Is%ﬁslﬁf&:mnﬁlog@ﬁgwaid @@Vdiﬂ%ﬁﬁﬁ%ﬁFs%&%%?lrﬂl&ﬁﬁghﬁsiars%Eo dul ar bay

or said second fodul ar bay wherei n sai ir e 1s coupled to at

| east orheight alboag daiflisecind ihirdceticn that is kingerstbarom deavnd wlidth atong Fad faptpar at us of
claim?2,,.wherein said virtual plane is a mdplane. 15 11 June 2004 6. The
appar at (SSO%| ai m 2, wherein said chassis defines a front and back and
said virtual plane is 1/4 of the way fromsaid front to said back of said
chassis. 7. The apparatus of claim2, wherein said chassis defines a front
and bacl®-and Heiappargius ofi glaimp Ravherein sajdfirgt modde hZiag/a firso height adorig ofitst t o sai d

back  of difdk o&!ﬂglsﬁ I1(?11'ger than a first width along a second direction, said second direction
substantially orthogonal to said first dimension, and said second module has a second
height along said first direction that is longer than a second width along said second

direction.

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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8. The apparatus of claim2, wherein said first nodul e has a1gi ﬁézggight
along a first direction that is longer than a first wdth al AB cond
direction, said second direction substantially orthogonal to said first
di rensi on, and said second nodul e has a second height along said second
direction that is longer than a second width along said first direction.
9. The apparatus of claim2, wherein said first nodule has a first height

al ong a gl r StmedphSiut O ol 2] Ind:ONGEH iHUAB Rk R hatiadiiRapdioge 2 second

direction, said cond direction substantially orthogonal to said first
di mensi eocondnrlirestitr selestambiall yrodd gonhide saidSestalisctidme ittghts ladsahan aewinterior r st

direction,h is.longer thap a second width along said second direction.
10. The “éfﬂ%‘a‘ﬁlzf?’&SChﬁ?Slngﬁ%ﬁgfﬁaélse\ﬁP%‘f‘g’ﬁ?gg’éi d first direction is substantially
parallel to a second |ongest rectalinear dinension of said chassis. 11.

The apparatus of claim9, wherein said first direction is substantially
par al | ell4t o a'hetapparatus of glesn 2y wherain the litergichien bpayd ivlocaied snbstaatialls. 12. The

appar at of . ¢l ai , ein.said intersectio ard _has a hei ght al ong
Fhbar et omSlenil Bevoot At Br S84 Shas i S SR GERRUESS 2 MBI ALY ght
of said chassis along said first direction. 16 11 June 2004 13. The
apparatus of claim 12, wherein said intersection board has a wdth along a

second dir ecthb6rRpraratis ohpleim i EywhareiRgaigishnssiso said first direction, that is

| ess than an int erj or d%gés;hﬂé&]t%ﬁhﬂaﬁp%ﬁéi s along said second direction.

14. The apparatus of clarm erein the intersection board is |ocated
substantially syrnriyet r iindtdeg ahéttemeniiade boad locatedithel lebessi saidafincht@fback of

said chassis. 15, The appar.atus of clajm.12, wherein said chassis .i)
defines a frdh ‘%‘ﬁﬁ‘%@gks?%dﬂ‘&fﬁeﬂ}oq% OFeRET e B P AREOBEh PR 10t e
ei ther betveejcisf hid eplis.of

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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said chassis and said intersection board or between said intgqﬁﬁﬁé58@4board
and said back of said chassis. 16. The apparatus of claim 15, erein said
intermedi ate board is |ocated substantially symetrically between said

i ntersection board and either said front of said chassis or said back of
said chassis. 17. The apparatus of claim 12, further conprising a rack
coupled to said chassis. 18. 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 together conposing a forward section and rearward

sect i on;1%herldiend¢thed chdaisi B, ifmticadempasing nt er secti on board | ocat ed bet ween
said formard secti and, sai arwar.d ion idintersectiaqn, board
avi ng s hei REIaBa e R TediF Ry B smion e seDot spha GRS el or

hei ght  of leaadiflpahtas 54i8 rér@Rd sStich, Whefdn Sid Bt h@auxea@atré@ﬂ%@mc&dfﬂyr st
nodul e can be located at least in-part in said forward section, a “second
nodul e dbgvisaal pens te gaidise¢w@dgnodule.part in said rearward section and the
first nodule can be directly connected by a virtual plane to the second
nmodul e. 17 11 June 2004 19. The nethod of claim 18, further conprising

| ocatin@oa fiTietméthetlibfclsiin 1% dsther Bolpfising B tiial dodwle Ward €6 hdjbinapd a
second dule . at least in-part in said rearward section, wherein said
first yMéeredn gid derd Pty meorpled iy at least ong ok said fist madile or s3d second ond
nodul e. 20y dhe method of claim19, further conprising a third nodule

| ocated 1n an adjoining bay wherein said third nodule is coupled to at

| east one of said first nodule or said second nodule. 21. The nethod of

claim 19, ein d.intersection hoard has i,ght ~al ong the fjrst
directi CReabar il S0t e hon Bometer b BFiehorlghe e d
chassi s (ﬁle@tﬁkﬁl a4 19 1dsk B about 0.9 times the interior height of said chassis along said first

direction.

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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direction. 22. The nethod of claim 21, wherein providing Sa'qaﬁhﬁégb§
i ncludes providing said chassis wth an intersection board l'ocate et ween
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 dinension, that is |ess than an
interior wdth of said chassis along said second direction. 23. The net hod

of claim22, wherghn prguidlisng xﬁtéin?ed‘izhélﬁééxé lédafédlé@tﬁér RV Ha i Gift 0@
chassi s mnth an intfernedi ate board | ocated either between said forward

section and saiddhajsist adseidtinisrsettoar kbaod otletwesnrsaghinttrieatier beed pohsaddar d and
sai d rearwarg) ec%i 24. The nmethod of claim22, farther conprising
coupling ar @ = }H‘S%?tasm s. 25. The nethod of claim 21, wherein said
chassis i) defines a front and back; and 18 11 June 2004 ii) includes an
intermedi ate board | ocated either between said front of said chassis and

sai d i ntZr secdiicoretheshoirlam Bemherain stid intermediatelaardis lpestadcsubstantipdlyd  back
f dg | t
of sai L gxltlcsaaly B/ve}. tltttpl%gct n Hoa Fd @éﬁ?@gy\%ﬁ ﬁblﬂ o%%!nﬂ ro'tnggda €

board i$ ween Sald ersectlon
board amdclevf dabd clasisl front of sald chassis or said back of sald chassi s.
27. A kit, conprising a chassis including a first nodule bay and a second
nmodul e bay, said first nodule bay and said second nodul e bay together

Corpos, e, boUE LalBif o SE5H PONTDE SR ISA EFY AL MR, o

i ncl udes an interse orward section and
sai d r eaniddirsk rmeditle bay arsicad] sendel medile bay tugathdr tanpasmgaoliea firtvaal ong a

first directign that is.less than an interior height of said chassis al ong
sai d fi PEEMORi4nd CeqyATd 5P herein a first nodul e can be |ocated at |east

in-part in sajhrdiRieds$Entass arfintersection 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.
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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second nodul e can be | ocated at least-in part in said rearmarngec%hﬁp and
the first nodule <can be directly connected by a virtual plaﬂ pge

second nodul e. 28. The kit of claim27, further conprising instructions.

29. The kit of claim 27, wherein said intersection board has a hei ght al ong
the first direction that is |ess than about 0.9 tinmes the interior height
of said chassis along said first direction. 30. The kit of claim 29,
wherein said intersection board has a width al ong a second direction,
substantially orthogonal to said first direction, that is | ess than an

i nt eri or32wi dtThe kaifofshiin 3O thescahpimnsaradk det ombal¢qupladitonaid Bliassifhe kit of
claim30, wherein the intersection board is |ocated substantially
symmetrically between a front of said chassis and a back of said chassis.
18a 11 Jgne 20R4itdF clalS0oKfifrthef corh@isimgdP first HodiR o st I Ssig-RArtiaglidt hat
can be coupled to said chassis. 33. The kit of claim 30, further conprising
a first fomvgd Bay sndea wegond mpdalsdoqated ps laast in-pagliinl saifl seapmad Wy and a second
nodul e |l ocated at least in-part in said rearward bay. 34. The kit of claim
33, wherein said first nodul e can be coupled to said second nodule. 35.
The kit 3df clTiekita clanhaS3ewherzhi ghidfinsiodule)catlbé congedxofshidiecandd back; and
ii) includ an internedi ate board | ocated either between said front of
sai d chds -and said intersection board or between said intersection board
and said back of said chassis. 36. The kit of claim 35, wherein said
internedi ate board is |ocated substantially symretrically between said

i nt er sed@bi on Thedutcbfatmumeiot Wheregedad flrassi¢ of said chassis or said back of

said chassis. 18b.
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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