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DESCRIPTION

CHASSIS WITH REPOSITIONABLE PLATES

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

the invention relates to chassis mounted modular electrical equipment.
1I. Description of Related Axt

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

necessary for a specific application.

Designs of electrical equipment generally include a chassis with a plurality of
individual components and assemblies mounted therein and connected to the chassis and/or to
one another by one or more bus, wires, cables, brackets, nuts, bolts and the like. The
modularity of electrical systems is an important design consideration. Modules can be
removed and examined for operability, replaced, or repositioned much easier than
permanently mounted 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
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
typically allow only for entry from the rear of the chassis. What is required is an approach
that allows flexibility in the location and orientation of modular components within the

chassis, The invention is directed to meeting these requirements, among others.
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a chassis having a frist nodule bay with a first plate nmounti qg brSSXEt’ a
second rmodul e bay with a second plate mounting bracket and 41June2
repositionable plate that is renovably connectable to the first plate
mounting bracket and renovably connectable to said second plate nmounting
bracket. 11 June 2004 WO 02/ 052907 PCT/ USOL/ 49278 DESCRI PTION CHASSI S W TH
REPOSI TI ONABLE PLATES BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention The invention relates generally to the field of electrical

equi pnrent. More particul ar] the invention rel ates to chassis nmounted
nodul ar el ectrical equi pnwﬁm ated Art An el ectrical
chassis should allow for custom configurations and a relatively high 10
density of conponents. A nodul ar design of both the chassis and the

equi pment hduReReghriow indestion mroddem®r apparstus momgisingt y to easily sel ect and
install the ﬁ%ggéiggﬁp imgodul es  necessary for a specific application.

Desi gns of electrica qui pnrent generally include a chassis with- a
plurality of i @dirstirdedule bayhipvinga firshpldteansentibbibeackabantt ed t herein and
connected to th ' [T ther r nore bus,

W res, cables, %{%@E@?@?dﬁg%? hggﬁ? éégﬁéﬁt{ ﬁggl rﬁﬁ%n.tmf’ﬁg&@ﬁgdul arity of

el ectri cal aggsesiinnable plate rempovabitondectable te saidifidy platé mountivigderheet end be

r enov ' f . j Le) ) repositi oned nuch easier
han Taa0RL R RLREEC S SoAREE AR bl mo iR B ey AR " TP osei oo it 19

i nport ant taoneduiginaered ard pesitiongdiat leagt inpdrtiwithisggaid frsiohodile bey,soupled When

t he vai o‘ﬁﬁﬁt f | £ i renoved in a
nodul g‘%idﬁ g?cr’n&lit elg piaéﬁ .%rﬁj;%%%gaﬁe%%ﬁ y ﬁoﬁﬁe&@%ﬁ&[&(?%ﬂ%@%t\ngﬂﬁ S% Kje oper at i onal
st at ugepstsitionable [plede renegiihs reynvebly conrdeirkiosajsl fittepiats Inyountisg bessketallpwingcess,
si npl | I | e. Most chassis designs are
restr?%‘%% ié;]HtFﬁ%ﬁ!?%g%ﬂ?%%@%%%&ﬁéﬂ%ﬁﬁ%ﬁﬁon of nodul ar conponents placed in
t he chassi svheFar sasd aepobidionatie plateyisclindes anhaptivalcor| cdactrivahfredngugh.

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



25 typically allowonly for entry fromthe rear of the chasquU Mh;QOAs
required i s an approach that allows flexibility in the | ocat'i'of &
orientation of nodul ar conponents within the chassis. The invention is
directed to neeting these requirenments, anong others. 1 11 June 2004
SUMVARY OF THE | NVENTION In an aspect, the invention provides an apparatus,
conprising: a chassis including a first nodule bay having a first plate
nount i ng bracket and a second nodul e bay having a second pl ate nounti ng

bracket; - r epog {d.Anahca, @3l SalAIRNABbY: GONGGIARL Brifesai d first plate
renovably conn ﬁe

mounti ng bracket an ecta 0 Sal d¥second pl ate nounting
bracket; aradrepositahsbte plate eemevhbincbnpestabledn edid dirst ipkds ountingabrackeit ehd n sai d

First gy ObecR b el BeoRflhe! FARY, bpRAR. Sog! al e, and separatabl e

from sai osI t1onab e sal repositionabl e plate renuains
renovabl y connéde égetted sad doditionet apleastan med mitthmgsalit trekmodidé bewiaogpled to

| . ] : i id

Feposi taaperiorapleifiePaid sch PN R SofeBOSIERble B B 88 Gugn. 1

anot haepesifjpegble pidie rémaientanurvaply colpled tasaidfitsbplatecooyntingibrapket gilowingdi ng a

chassi épl%{#q@erﬂo?BHIZE#RQHét%eQayr%@”e n@ first plate mounting bracket and a
nodul e bay havi ng pla

second a secon e 'mounti ng bracket; connecting a

r eposi t i onatdiegeipbat ecpogit®aatie platesincipies & opigalt orrelechiaat Retthrasshd
repositionable plate renovable fromsaid first plate nounting bracket and
renovably connectable to said second plate nounting bracket; inserting and

posi ti oni N ishdiBelof HRARYertidn Rebdsedbl B Bli)piﬁétds,fcbﬁlﬁﬁsiﬁngssﬂay; and
coupllqa the nodule to said repositionable plate; 'whefein"the nodule is

separ dneipdiag f dioshneedule baypodiaseeoralonedyle bay seitlifire needude bayepdsatdi seeerial e pl at e
renaingﬁéﬁnqugI% cqpnected tghgﬁﬁ fi%sﬂ. | at.e moun I ng bracket allow ng
repl aCeneht "Bt P?‘&“BQFPgPH Dy speliom aud fearpard Se6UL; 4  eposi ti onabl e
pl ate includes an optical or electrical feedthrough.
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.
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In yet another aspect, the invention provides a kit, conprising: 3 @gassis
including a first nodul e bay having a first plate nounting brackBg28%t 2 11
June 2004 a second nodul e bay having a second plate nounting bracket; a
repositionable plate renovably connectable to said first plate nounting
bracket and renovably connectable to said second plate nounting bracket;
and a nodul e inserted and positioned at least in part within said first
nodul e bay, coupled to said repositionable plate, and separatable from
said repositionable plate while said _repositionable plate remains

removabl y cYiftheagmbgdingng of the daveption is hasrdan migethed sRBPTSINE WP YHIng 2

repl a . . : :
Feposi Tt B nduRAay Ha O o TRE R BRAARGTRAc HRFE BB Ridtule Doy e
enbodilaein acfecdriepl ath weoninting brask dipmelctoaneaing appEosaionshle phatetol saidnfiystpleteassi s
including a first modul e ha nd a seco dul e bay, said first dul.e ba
and s draeDe sk Baa BoBay AUGRE UL S gk R e poteige Bk and
rearW@&ﬂoﬁﬁﬁ§b&ﬂmgﬁﬂ&&@%ﬁd@&Qﬁ@bﬁﬁﬁho&hh&ﬁﬁa&@ﬂent'0“ i s based on a nethod,

conprising providing a chassis wth a first nodule bay and a second nodul e
bay, said first nodule bay and said second nodule bay together conposing a

forward se%&%qg an% rear¥afﬁlsecthona Anotheégenbodinent Bf theligvention

i s based ori*20UGTEOOSIEY OF g 10V BRI SORPTSGR £ (it WY RIS P&PAREAUTRYBEY and a
secondirsdodiBe BayhaveRd slfifst phite MBEHHNG bhakePdid aSRLEhdR6@1E baAPRAYiSs Hadtond

t oget her conposing both a forward section and a rearward section._ Another
enbodipleamayntiagbrackeiesnd aygpositionableclun thah isgpmayaily sonmepipblede pjd dirgthassi s

i ncl udgj J: V] i [Si: ' t and a
second BT biBEbroCRa b kel Celechte bRl (IR R EARKE:
repositionable plate that is renovably connectable to said first plate
nmounti ng 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 nmethod for deploying a communi cations network. 2a
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11 June 2004 Anot her enbodi nent of the invention is based onﬁJﬁﬁé?Q@h
conprising: providing a chassis with a first nodul e bay having a frrst

pl ate nmounting bracket and a second nodul e bay having a second plate
nount i ng bmaeR@E3208aNd connecting a repositionabl e pl at e ray/esai/e2fsi rst pl ate
nounting bracket, said repositionable plate renovable fromsaid first plate
nounti ng bracket and rermvatglfﬁ;]/?connect able to said second pl ate, nounting

bracket . Anot H&Fsee AR AHHFE e W Phen fveoRo it ibecletiar @prrecideth3pdsi ng: a

chassi s iva@ébtdbdOnlen Eorsidersd0 e cBrjaadtionawitAgdme fdlloSingPldddcBptioat Rhd Nge br acket
and a second nodul e bay having a second plate nounti négbr acket; and a

reposi t i GRERBIRITHPS CE it [ Shquither Bstersiacdnbrnab it s RHpwing desgriptiof. at e
mount i ng mﬁcﬁﬁkaﬁ{ﬁdgfeﬁémﬁa&hﬁbdﬁ%&eﬁf R BviRiondid SRCIOH BleahS dTRMBLI ng
bracket. 2b 11 June 2004 WO 02/052907 PCTI USO01/ 49278 These, and ot her
enbodi’nerthegeeff i§ EEveRnbRE WHo R viflestralien wad trat efp Proatetien: e Mani changaerasd ood

when consj i i [T RN I]-ﬁ%i] i 1#}& e
acconpan%%gﬁ%ﬁg%/s\nn%?ggb %&k@ﬁf%&c%ﬁgﬁ:oo ,ﬁ o%ﬁt,&? at fﬁﬁgl 11r‘h(tgl | owi ng
descri pt isphit theygof, lapd thediveatiomigclpdesfal snddnedibetionent s of the invention and
nunmerous 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. BRI EF DESCRI PTI ON OF THE

DRAW NGS 10 A cl ear corttEE RESCRIFHON, OV THE DRAWINGBeat ur es constituting
the invention, and of the conponents and operation of nodel systens
provided with A beari daueptib® Bf thelakilank@eO iRl fofares chfieitny IRPPAEE0H, 4 of
referri ng%to t he exen&l ary, and therefore nanl i%i ng, enbodi nents

i 11 ust r at'BY CPRPRRES P RPTERORRtBRdFL Ayt RAT iR toe mveniiop will bespme

speci fi C&hdn@ﬁeadiﬁﬂ?ﬁﬁfeﬁt by tek@rifLlhahe@MHpRba hAC ihefefort @S IENALE chiBBdifRAE Parts.
It shoul d_be naqtied that_ the features i’S illustrated in the drawings are
not necesduyefed iy thatravinegs aggompanyigsand grming apari o s RedleAtionoUrERRi C

views of jienReitinge LERAARSSE HekiBohid SRR ARN It Gholll G AdMERRI AR felhfeS. 2A -
2C il lustrate ort ho%{ aphic views of a repositionable plate that can be used
wi t h 15  1llustrated 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.



the nodule of FIGS. 1A - | C, representing an enbodi nent of the invgq{ion.
20 FIGS. 3A - 3Cillustrate orthographic views of another &1ﬂ8“e 0
representing an enbodi nent of the invention. FIGS. 4A - 4Cillustrate

or t hogr aphiyfp jhle8a7 Of @ repositionable plate that can bgcaReaskish the
nodul e of FIGS. 3A - 3C representing an enbodi ment of the invention. FIGS
5A - SCillustrate orthographic views of a chassis, representing an

enbodi neMGBf7A fel mm;umm]iognphic viewesf the Anceinkt rﬁ@sitibha‘lﬂ& plait endoeHabsdgr aphi ¢

vi ews of the ti,pna chassis depicted in FIGS. 3A
- 3C, 4A%P tﬁqg%b%&fﬁ@pc% pishs Io vg}ca ey, oS 004" 0005/ 050907
PCTI USQO / 49278 FIGS. 7A and 7B |IIustrate ort hographic views of the nodule
r eposi t i di@bReillpitmtes mpchenabs yiew ofl @pihesstad comprisin@StwoAmoddar Bays- arfiCarand 5A -
5C, resp vel |II tr vi ew of .a chassis
corrprlS|(ra%%%Sec%'o;{b%ia"rﬁli%prgse éﬁi nﬁ%gﬁﬁgﬁer§3%§§d§nboard representing an
enbodi nrent of the invention. - ' 5 FIGS 9A and 9B |IIustrate schemati c

vi ews Sof HFGE Rasaid SBcilingiratesschematisoyiensdaf] aanhassisyoomprising twormddeler, bayegrdes ent i ng
an enbodi OF | LLUSTRATI VE EMBQODI MENTS 1.
The Invelﬁﬁﬁg %%E%%Sm¢%¥§ﬁ +%%mgﬁgégﬁgﬂéggwous features and advant ageous
details thereof are explained nore fully with reference to the nonlimting
enbodi ments that are illustrated in the acconpanying draw ngs and detail ed
in the foll ow ng description of preferred enbodi nents. Descriptions of

vel | known conponenpgseRipPIOS SIS BEATHALBMIBOBIMRNTSEd SO as not to

unnecessarily obscuTe“Tﬁe*TﬁVeﬁTT6ﬁ“T“ﬁéTﬁ‘T‘“tS*FFfETT‘hg to FIG 8, a
chassi s |s de cted conprising two nodul e bay sections, including two
nodul e bdy fordR&M¥eBEER| ons 30 and two nodul e bay rearward sections 31.

There can be 2, 3, 4, 5,6, 7, 8 9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 25, 30, 40 heinvektion an& u{e\mhdusateﬂuﬂeeafmﬁhwgadw c&tai@layhes@c hﬂe@ﬁﬁlainad t he

chassi s. The:% rwar.d rear ect.i ons e the reagget en the

Front of e Llksers e | Brrripodimne b are, flisiied i the
accompanying drawings and detaﬂed n the following description of preferred embodiments.
Descriptions of well known components and processing techniques are omitted so as not to

unnecessarily obscure the invention in detail.

15 Referring to FIG. 8, a chassis is depicted 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



20 between the intersection board 34 and the rear of the chasgi ﬁne%@&
chassis conprises an intersection board 34 between the forwa dI

rearward nodul e bay sections. If the intersection board 34 is placed
-subst ant i-aMe 2Pt rical |y between the forward. 30 and PaT@mpueet® 31 nodul e
bay sections, it is also referred to as a mdpl ane board. The intersection

board 34 | oga i I i.nt r bet ween
Che 1 ont R i, BER bhftst Bl Mol 1O abdly pf B3R! oot WZ ERERSETr a 54
may be | mbanteiﬂ)%alabmit T0BYabaub 8066, éb@%90"/atmbubou?596%abﬂietmtaﬂ(%chmmuhdﬂio%

about 500/ abo t 70O out .7 O/ abou %4 bo % of the
way from %)?f"?tg ?%68 ‘i%ﬁ wp e SrI% %lfm%ﬁén ?I’ﬁi%%gg% 91?8 The
i nter sectdh@smsbdalbdleigﬂt ingy smwm 01} aodi Mg, dhbe E3)tabsd 0M, dbdut 0f5, kst OlBaSSi s.

The intersectj.on rd inFIG_ 8 w.ll |.east aportlon of the
|nter|n%r ‘é‘tdnfé‘?"“?ﬁ > ¢ tOQQmF?S ’yfeﬂ"&‘lﬂé’ﬁﬂ’g'g?g‘msm WD 02/ 052907

PCT/ US01149278 ext end the w dth of |ess than about 10% about 20% about
30% about 40%hemti®ub diience dbiowttn G3%prvalnd bid #adGard betbnsSei%he alasit 290% or

about 100% of .the .i rpo chassL‘ W, dt e hej o he i nter ection
board 34 eﬁlﬁ%@‘g |LFE Iteé'§§ n°t {}'81"’(%‘51 ?‘{& lrg‘% B?ﬁl‘Loqr eV hassi s.
The hei ghtrhdﬁ&&fehﬁxg&bﬂlﬁch@ssﬂs ar@h&tlad 2 tha baktiat@nof tabehdtsidin4 ros@ Qo 0. 5,

about 0.6 ut_ 0.8, or about 0.9 tines the interior height

of the ch%%%%a%i‘%atwg tRothgi Poroer o e@vibet {45S £355 \BSFH SAURY 108 dhSar d

sectimns @hvénﬁ\ﬁc&hﬂ&ﬁﬁz&ca&%n afle ehmmbhisdiag rtiatve &sm%ns WitBint RS BBassif.r @NL " oOr
"forward" _and "rear", " k", or "rearward" when referring to the chassis

are not reépsised herupmrt IBY‘?DE?R Brpialsd 430°1and then&ost” wnd frear” rapriglaeled, dhere he

or ent at | 9eiud 8 8 inkieibion Litrill BEweln B ALY oot AERALATHE [ Galifegheso! el y
for the 10 convenience of demarcation and communi cating relative positions
Wi thin tl“retaéﬁlasm s. If a chassis of the current invention is rotated 180
and the "front' "and "rear" are rel abeled, there would be no functional

di fference betomeseihe t6 bﬁ?se %hetlﬁtfeﬂé&mﬁ abatiiae %aﬁﬂéawﬁapfﬂ%&%b&n%w

rotation. Still referrin 8, the intersection board 34 can be a

virtubl | ftvErekpleneds cisas Fj’heﬂ &Blumhw ¢ftopgsiutep prgrroupled toreagh efernidedudespt ural i ty
of modul %as%n%aﬁ%ﬁin?ﬁae&&m%?&&d%@f%?mﬁ@ﬁﬁﬁroi*% nldAASF bl rra@fegst% b n the

forward and the rearward sections o ay or at east in-part
wi t hi n adyvigiie stlizeesd modplap kg may bbesownsaind de eebht otheraipbieat han imtesation of an

I ntersecty Ay These electronic connectors create a virtual plane within the chassis which extends in -

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



board. These el ectronic connectors create a virtual plane w t1hi n t28

chassis which extends in a direction substantially parallel '{dU8&%4 ont

and rear faces of the chassis. It is contenplated 20 that the virtual

i ntersecti wopdmardr 34 span a portion of the interior w dichusbydobs chassis.

For exanple, a nodule located at least in part within a forward section of

a nodul e hay can_be  electronically coupled at a point | ocated

subst ant %4 Fechassisietheireat|of glet%i‘sﬁﬁeﬁﬂh? Kistugl igigtsegstonibqard 34 gl extendgtdesshe back

of the chamsich JrthfntRORH GRS &fdssh; it RASdxtcdnf TRAKHMVMITAL Mhah BBk 28y ar d

bay section of the chassis. Mdules in a {)OI ni ng nodul e bay sections may or
)

may not &S 4986, 2Bowt| 39, @bet 8V gbeuk 3Yee dbquh 68%e RO HBY. alont 80%nababdul es

previ ouslanedes MohPRBY JONERMPLEChIRNAIRS T2 HREhOCO I\ SriA Yt G EChibPhSud | T
woul d be required to have a connector.on the nodul es faci ng substantial ly

or t hogdona4 i dess Hundbs sxariop height ofribe chdsgn flbe beight modbe abost B, ebvat OZhe
connect or, C k Mha@r t |y | rted into
an ad] aoeRpRLL ERA0A I G Boplo CIRREDT ooEES, & ABBHOSPiRIn ARFEL

chassi s dfeighhef thd ehtagsdd. | nt er section 30 board 34 may be varied simlarly to
that” of an intersection board. The virtual intersection board 34 may be

| ocat ed about {L03egheubedD’%, PRAHAD YadbRUY e WARhaabat  50%
about 60% about 70% about /5% about 80% of about. 90% of The way from

t he frontintegneiiate)borad ROlpaatetoeiiRn beyeer thpdmeisgaivn doadS4omdithefrepiadfsthe to t he
rear t | e virtualy | ' haas, - WM %é51.= d _at | east
a porlft?)}c onéﬂ(%s%?ﬁ:o%ﬁe{e%ﬁkolp Yé\f\ﬁre%]‘%{ﬁx %dfﬂnit ﬁ%%?g?ﬁg itéj‘r:ggm%mx%éarn tq%’ \?afl dt h of

| ess t harinigtsetiton bosd maytiwipcab@ogmbsiydiatly 808gmetabalytbetitbn adivotiof BO%hassibout

60% abo 701?19 % .909 [ 09 0f . eig% £].0r

chassi s vu\# ata%.{% e %%}}ag%t %’?H%#%ec\l}i?trgtg %35 n?ag?o glrfésceac? ig'é)@r?%l[)ncl)"gir}'clg % c|ais3yl ess

t han t he heiweenian intéreiedihte bodrdtahé a bivksdite. chadsis. Abe pirmedigte beardbayblsObd, about

0.2, about..0..3., ab u&ﬁ%‘%‘i?d 1;—.1bout 0. 5 apout . 0. 0.8, or
I

about .0 out ..0. 8,
about 0. & pridneAR SR, e SR eatheCho PR, oo, RIS B o
an i ntser nbelimdéreectionbelrd ivebe ieuat ovppdte thetintetrhaliddhbesd snd thhéntersaetion begd at e
board is | ocated.,either between,the intersection bhoard, 34 and the front of
Phe S0 ot eruslo M Heh one et Pl ineb A Pl aRR aket e ear of the
chassis. For exanple, an intersection board may be | ocated substantially
symret ri cal | y Redmmeto HG PANS cloksit Besholasstha madide 30 pasdioned tot hecingdniad si s.  An

i nter medi g1, boasd, R¥be, L 95aL 28 oF YRS AN ALY S HITR AW eitoned t

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.



bet ween an internedi ate board and a back of the chassis. The1i1|3Hﬁé§§@I4ate
board may also be a virtual internediate board. For exanple, the

i ntermedi ate board may be solid state while 15 the intersection board is be
virtual or Woedosele i nt er medi at e board and the i ntersecthdarushuae® are
virtual. More than one internedi ate board may be | ocated within a chassis.

Referring to F) 9 chassis is_shown with a npdule 50 positjoned to be
inserted int Wg&?@%@@ﬁﬁrcﬂa‘@bs‘ﬁhdhaé apyp gperegeiosogmb awsle IpeaiedsiBdls on. The

nodul e 50fpeshdf Fresthbfis t6 8olnd&es tRenddnleGo! & dulakied fhatMe idsfinafid) ofect i on
31 is showmn as a solid conponent and the 20 nodul e 50 positiogned to be

i nsert ed PAEY batlemr GRgaRlY bredrarsed Hshassisef the purent nyepting vl 2 srterssstion  nes.
The nodul g.rD1068804tRESHoW o fdhd RSB ol g iiSmhe Wollule B8 LndNEin18EIYA 1pf the
end of the. nodule inserted into the nodul'e bay first is less than the

hei ght? of baveeicaliflipped HiO° hefare tesertioatinto Wiechassisnt act t he chassis | ast.
Connectors 51, represented by the dianond and square in the upper part of

the nodul e, caRsGRANRCHG 9B 1S cm;i@ms&lﬁ@smfm 9k i8 Ondwil BYPRALALE board

25 within the chassis. The connectors 51 can also connect to another nodul e
to creat ecfghempdulado. Thetasienieton efithdinsartgd motule §0 solepisted limFiH SArabating
connect or § @.Lhe : : 1 . : ' bt et ween
The T ehis Tar chaaRet e B A: 28 DASHA P Bfrialiok B0 GHRec a7 0
bet ween efrdworsf cophestare §@ | witta thesdhosws amil Eb@ile 3p.  THeereponitneetlo pdate @0lisl be

| ocat a 0 t 01 t. 0% a t .40% aghouyt % bout 60%
aboutﬁgoo/é% g'ggmétg%{?ﬁ%l%%gt%c%% %ogg%?e%dg%cg?aastsggryav%ée From™ lﬁb cg? i"l‘igte%%lbul e

t hat is ithsarkiek bayd of théehaszigulfe mbdwe 56 ishhsedtiad @ He4roAOoDRE @haSie, the

PCTI USO / 49278 th h E Ais dr such .t h a Lntersecti on.board
et o | aaybyatit BRAo Y (ep Bhchiiede R i Na® ket R milile RO BER bRt ToaL e
50, it i stheniesist Ddrepdutiontble piesiogipatds arturality of elgmenitsl 55 ohichue molugasi | y be
reversed. A chassjs of the current ipvention with.an intersection. board

| ocat ed alf"alfvﬁﬁy b%t”f’%ﬁ[neo%asﬁeﬁeés SHES &F éﬂ% RO ﬁ?l?héati"ﬁesqﬂtﬁoqﬁ‘ e Y9eFR%own in
FI G PA tRedifirobighsweiidh @abdpyblt bf peettih® pbedrer Gormmdedtingdatant 0 t he chassi s.
Referring to FIG 9B, the chassis and nodule 50 of FIG 9A is shown after
i nsertion of 0, . The ori.entation dule 50 is

hle n&é"aﬁl‘r’ Jh ] of tgkginﬁer ed
depicted i n FI't “BRUWRE,PHET §oriofup] nis nerg o JEpyHeRaBle e PSS 2B0 i s
shown i n atrdengeablabe oshnkeed ORI MG Baysvf tHedhaseide 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



or nore connectors 52 with the chassis and nodul e 50. The reﬁﬁﬁltlg
plate 20 is 10 configured such that it can be connected to t VI a
pl ate nmounting brackets | ocated on the nodule bays of the chassis. If a
nodul e 50 mpdseeted into the front of the chassis, thecrhrpdsiisi onabl e
pl ate woul d then be connected to the chassis and rmdul e 50 fromthe back of

the chassis- The repositionable plate conprises plurality of elenents 53
whi ch carnsupéing dever saghuas. |for seamnle. asind f%t%ﬁ@?@u@a@ﬂnagpqrﬁmb itsisr @ns

ventil atigp g Qttéexﬁ;ﬁgy 21861 d1ied heet étélf—;ﬁ\%ﬂhhr oughs which are capable of

conducti ng pomer or- conmuni cat 1 ng dat A repositionable plate is nodul ar
I n nature. % sitionabl e pI ates _can | nt er changeabl ){ be connected to the
nodul e bays offlowseerciha gartisulapmaterial seiestehior the rgpasitigaaplajplatesis nghesgeptigbnnect

to 1, 2, 3thefinventioh, am?ﬁl? a@ﬁ%ﬁde@%@iﬂs&ﬁ)e& ﬁﬂc@cﬁl Wﬁaﬁe‘ D& {vﬁ%na}%@\or 2C and
4A - AC that the répositionable plate of Is twce the width

of thé reapodbe mmﬂnewzlb spleglt @ediesfl:pf@sne@mlly _avgilgblesmpietial baged mpen Wiul e of
FI GS. 3A t hdfin It is an
aspect ofec?%e c%%ficé\érﬁt%ﬁ ‘? %ﬁgﬁ%@nﬁ? %{ eE@@gpﬂ@%ﬂ)}ﬂ%e@hﬁxﬁ J(e)n:%isc(’)fne raéérooglu %tl onabl e
pl at e i s andthealsmentistof the qykmall anapufpctofingmrdessar bays. It is not necessary that
a repositionable plate connected to a chassis be connected to a npdule

| ocated in t hengyduahr Hﬁﬂufgétﬁﬁigt{é cRER0nt BricARRSHY ORaRLER! Ak The 25
reposi ti onabl e plrate may be conne to a ocat I'n any of the
nmodul e baspeuli ke mﬁ@enelhasrsi rgplbsluqmlﬁan@ommwtkyeﬁw mpnbiaetyre of ﬁhea@mmonahiﬁnect ors
int ."Ifm

conng@tl n%éée%ﬂelgana to {}ﬁ c se-sglmgﬁ%tﬁ %JIL%D%Y g}g& I%'gtrglr@) gg&?%ﬁfeg;ﬁé If/vl t ho
creating shectmaatsl lm@sfed, itols papfereel thhthe pawdessing am mihemrfatatwge”dlltﬁmd bhe

reposi ti onabl r “gi@g t he

repositionabl@ g Er}da %él%%i%}dpg %?ﬁ)&;% can. 13(31'%3&@}3# S“’%O%/ g#r%ﬁ%ts

If a concthmhbwews;aﬂt@ﬁﬂral) is used, it is preferred that the material be

coated with an 7 11 June 2004 WO 02/052907 PCT/ USO /49278 insul ating Iayer

such as, for £ For the . t

advant age to. %m%ythé* cold 10 élgmsaﬁg%? }b‘é;?ég, Edna@(gergaﬁfw OSiﬁtDnéb?

part i tul aplatemtie mpiadssendiabtst td ifieentiethes lompasiit prowded the plesoribed ﬁslcmnahtarssent i al

to the | INGALIDBosdnb Hile 37 uld R TRUE NG HASAE LRR LUASHL Q0 vor I 1Y,
upon toohng and energy requirements, the expected application requirements of the final

ek

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



5 use the invention will select the best comercially availableg H@E@643J
based upon the econom cs of cost and availability, the expecteg
application requirenents of the final product, and the denands of the
overal | maN@ et ng process. The particul ar manuf act urlargrspreesss used
for fabricating the repositionable plates should be inexpensive and

reproduci bl e. Conveniently, tgﬁ' nufaq%gre of the reposjtiqnable 10 pl ates
of the i ndRnPFECUEA THESc ASrisediingihe clap@k Mgn 2557 18 irewbngtep Aithythe Wordt i on
nmet hod. I"comfit@al, e tdkds 2" U aa! nehn bfe B B6RERGnEN s dsEEnRER CRRMFY St art
with perforating, followed by formng, and then optional painting and
attachnedP@H?ﬂﬁ§#Hﬁé?ém¥@¢§¥¥m$bed-throughs, t hunbscrews, etceteras).
However, the particul ar manufacturing process used for naking the
repositionable 15 plates is not essential to the invention as long as it
provi des the described functionality. Normally those who nake or use the

i nvention wll select the manufacturing process based upon tooling and
energy requirenents, the expected application requirenents of the final
product, and the demands of the overall manufacturing process. The

i nvent i orlican Exhewpldse i ncluded in a kit. The kit can include sone, or all,
of the 20 conponents that conpose the invention. Mre specifically, the
kit can inclu 4 h o[® y i (o] L GO nts of
the i nvent i on PR (ApolTent S TEUNEn wHRTNEDE SRR biBind 8Pt

i nt er nedi atlewibgarwdlinifing ekipleawhich will seovettaiilinsirats i sentei detdl vidous fpatares i ci ng
t he aneq&%9n19nd apparatus for. arrgigghqg%mgﬁgeinventha

ot herw se

. Unl ess.
HeRGee 0 e FRERISH S Hletide an&rapparaEﬁgqg%’L5}W%PtW%ﬁ€?ons) of
t he k1G calnclbée tnvenismmaayelse pradicedasdo father ¢mablehieose of/«kiil inahe arlltogricticen
substantial | as ysed.herein, is.defined as at |east. roachi n gi ven
state(<Bgmbens, ASEnel bR ol B B R B ERRA S5 B ¥ g
nost prefiaveakiby, within 0.1 %of). The term coupled, as used herein, is
defined as connected, although not necessarily directly, and not

necessarjbgbn %panically. The term depl oying, as used herein, is defined as
30 desi gning,” buil ding, shipping, installing and/or operating. As used in

moan one or micaing @ 1186, Baiac WiEmedld ot WS TS Rae T
t he wbT d 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,



"conprising", the words "a" or "an" nean one or nore than on&; As é@?d
herein "another"” nay nean at |east a second or nore. 5 II. dHEﬁ 4

Speci fic enbodi ments of the invention will now be further described by the
fol | ow ng, wipslkswbi i ng exanpl es which will serve to ill ygrraboe’a sone
detail various features of significance. The exanples are intended nerely
to facilitate an understanding of ways in 10 which the invention nay be
pract i cedndaah inolufie s phieality nbivheraily acfuatgile Sigiehdrs,ian elehiicalrfeedilooyghasnd e t he

i nventio e exanpl es should not be construed as limting
the scop gmué&?%%Q&@%%é%ﬁﬁgn Exanple .7 Referring to FIGS. 1A - 1C, the
nodul e conpri ses at | east one nanually actuatable 15 fastener 10 | ocated
at the clisgwliehd of the nodule 12 or the communicating end of the nodul e
14. A power connector 11 is connected at the mdpoint of the nodule. A fan
21, an RF comt&etRg (X ICkn A at 3Ce et POYE PRl CBPIBGRPIERESF 2bdeast €1¢ ocat ed
at _thes copmmaieabhidhientlstoRl 10 focRdubieind dcioda éil 6 hoOoghibef2 ok agent s may
al so be located at the conmunicating end of the nodule 14. The power
connect orcommuigatingeenid ot theaepdale Mari Hurliyadiveverronisstonbl preichrnscted ot the osed
end 12 ang; @qﬁyﬁ e plate
20 whi ch |sb§§% | urg%ﬁ? q%%ggg%%§%§&fggﬁﬁggﬂggﬁﬁémggé&%%%%&&¥%E?&k1C S
depi ct ed af] rthd-‘mo:@le A V@@ty Thehergfrositsinyadiodeptcated atbrpeimesicatmgend | y

act uat abl g {ERLENENE M Ak UL 1Y 8 bokENhalidR B B Fudg W SRy D D

oper at i onal connec ‘he” fan’ I'ch can be
operatd o mﬂwnmmmttlmﬂmscd end¥2 28 ﬂmmnmmmatmgndanabf e nhc&iabt one opti cal
feed-through 26 each of which can be independently operationally connected

i cal : t 2C
be connect ed Cafcparictetle S AR s iAfpfed K Babddyll ud e dnodfh or 27 20
to the pﬁlﬁﬁe3ﬁmﬁﬁtls rdgpibhea@kEIGSo#Aa- 4hadhé wpositimnable péatd cangmiztd maplalye 20 i s
removabl e, Wﬁ{aﬁféu%af%&% %0, 3 éhaﬁw;g{ S0 Q@éoﬁ%%?chpé%%’ bRy and can

i ncl ude a plural ast’eners rica
f eedt hr oughpecteddo a fan 21 and an electnc feed-throngh 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



plurality of ventilation slots. Exanple 2 Referring to FIGS. iﬁ é&g
power supply nodul e conprises at | east one 5 manually act uat aHBe %ener
10 located at the closed end of the nodule 12 or the conmunicating end of
t he nodul ewl¥oz/odespt ural ity of power connector 11 are cormreaisedhoats t he

m dpoi nt of the nodule. A fan 21 and an AC inlet 27 are Iocated at the

conmuni cati ng_e of the d 4. A varje f. qther nts may al so
be | ocated at Spﬂée EGRESHE %‘g cfn’%tFrs?‘W@n&i‘Bﬂ Iélﬁ’ﬂlm’tﬁ&?"’i‘ feppiedtq o - 1C

the powerh&QRBSOL@N frdok h@ﬂ@rgb@ ah@ €At Bsldad 33 arleQbi®rsectidn PO&H Bl wlﬁthbg‘éﬂéﬁe n the
cl osed end 12 and the comunicating end 14 of the nodul e. The

reposi t i ¢RI Eenprag sardpceief the °h§“’éoﬁ'ﬁld§E}Pt§%lmﬁ‘BYayé’6PNf€Ef}}e(ﬁW¥ tndtheredpdul e of
FI'GS. 3A ot tRCollaSsicl @R fh&tbclioh FdaP34 44n alsé@e d-gfb?ibé@ RO§ itiianRb B P! ehe

conprises nmanual |y actuatabl e fasteners plurality of ventilation

sl ot s 522 ipieiseqiion kpard 34 s plse o fngpted at @ﬁ"ﬁrﬁ@ﬁ%m%beawm ofiogsad s ef ectric
feed-thrqyg %ﬁﬁWh%%rﬁf@ﬂﬁ?en@@%@%\aﬁ"ﬁ% Jﬂén%&'“%&‘é %@m%éré’osegtgmé%f' eet 27.

The rep05|t|ona | e plate C may be connect to't

conmmuni c ahpssly ie Hat &eret e eisdor handles gnd Faﬂmt ngoxnt o Gheampxtbrion of the fpiveard
nmounting t% cket on a chassis. Exanple 3 , Referring to FIGS. 5A - 5C, a
chassi s is- epicted conprising a plurality of nodule 20 bay sections,
including a plurality of nodule bay forward sections 30 and a pIurallty of
modul e badfxampiafar.d sections 31. Repositionable plate nounting brackets 38

are connected_to_.the chassis at the outside edge of .each nodul e bay
forwaidd secti &I nblGro s @4t 2 sidevinyr of bechisgipds Sownavith amewef y of

connect OrgpA6 ntuficiREALEH DREWEREEhy AR P MIRbARRRatid A8 WA LHHIRHMLR iDay

sections and are used for connectlng nodul es to the nodul e bay 25 sections

30- 31. 1@pﬁ@amaépng@a«;m@%eﬂthcmr§p%ﬁa@n§biemtq . #Iltssm@;\suppbcno@wmoﬂ i ch
coul d be g eaCEm ?@ﬁeﬂ&aﬁt %rsug% 3 itk ft JRGHHea%, %t 028 -or HiMfe

| ocation of the rst an bay sectlon in the chassis is
not i npormanyaily getuseble rfeféfme!fsolﬂ aapepdgigi ehapleqthe aﬁmmqgn@qiq ipbired0 riedhe t he

bot t oyy cqy yﬁs:téﬁab‘?é giagben%?%%ﬁm f 38" & H]%e&la%s(?sr gL !o@gr_ g&gg{ ﬁ‘a%dﬁl g the

nodul e bay section e exterior the ¢ aSSI |ona cabi net
mount s 5Zoupl8d tdhte dhaskilbBayathrpugh @ aoknasbembetFdenathe powel eodeettor1l) and the

intersection 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



11 June 2004 WD 02/ 052907 PCT/ US01/ 49278 Still referring to Flgs.ﬁéﬁm- 5C,
an intersection board 34 is nechanically coupled to the chaddiTENGEPRt £ r ont
hol ders 32 and rear holders 33. The intersection board 34 is orthogonal to
the front swwozreany faces of the chassis. As depicted m dwaywsbeioemen t he
front and the rear of the chassis, the intersection board 34 can al so be

described as a m dplane board. The 5 intersection board 34 can al so be
| ocated ke wpdviedentbediigeameds b Onaeemorsaariely ectagiehly Baienest 10 pgarsedhassi s.

The only gi.&f e ﬁtgﬁ oBRLMBENpER 20 1 ‘B{evi@%c%'i'ﬁoﬁgﬂe plra\%%ﬁc\fﬁﬁﬂg bl B8RS ﬁﬁ’é‘ the

chassis is that re are exterior handl es and cabi net frount on the
ext eri or ch#ssishelheopaverr csupBlz credite isEsoapded do 4hel mofele dey ithigugho 2 FPESCHGA and

613, a siylg,uh G 8%3%%%%%&&%%&&9%0%&%?4.p°""er supply modul e

inserted In a nodu rern the communicating end 14 of the nodule is
operational engagenent with a repositionable plate 20. The power Zﬁfply

modul & in FI GBIG. & ibrtrathe shasgie rrifhe e medtule sestedefions dhp fipntolit
descr'beqnﬁﬂ?%¥ﬁﬁﬁﬁﬁkgwﬁ§ﬁ£nﬁﬁl <Erted %E%m*actuatable fasteners 10 are

used to coup the repositionable plate t'o the 15 repositionable plate
nmounting bracket 38 on the chassis. The power supply nodule is coupled to

the modul e bajn Fiiodgrnd 7Bénhesradsls iniaseed inte panadulaebaydinmibedivnrt affband t he
| Nt er sectdnisDARE fepddtionb(e plRe0 IslddSllida? SorkdUfHIASAE Sorthubncdig PR ©

inserted tromt ront. B illustrate the chassis wt modul e
i nser t ed dfrthenmadaiebandiconnected Bsthe gperapidthe BAassishél pengradepesitionablppiaie ed into

a no ar Qﬂﬁp front of the chassis. The repositionable plate 20
S oggiaf?ona é%%%#%gged wi th the conmmunicating end 14 of the nodul e and

connected to the rear of the chassis 41 using a repositionable plate

mount i ng  br ac BeFIER 7A sndriBEs thegpodieds gpertediaiorpgaedutar bay famdbe rar o4he a
modul ar %f{ﬁsfs.r e i tsﬂ’élgﬁivl\)nlf latl[é%@ is GRS RbLy %&c{eﬁgﬁ%ﬁé SRR fcdingleRs 20 1S

oper ati ona cont e conmuni cating en 14 of the nodul e and
connect edi4 & themoflple rand epnnenied dh thedrant 90 thesihaggisadd wings? rdponitgniableplaie e
nDuntingIH&&ﬁhgbnl sgxanple 5 ' Referring to FIGS. 7A and 713, a side view
of the chassisiIs shown wth 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
r eposit i 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 rOpwagtems; #y msthedh 68 e Apveghion have bearcsdibed dadfems ebprefertiect i ve

and  advaniiRantass, W ak apfask td MBse @skdvih Ak £LRSORSatiol %a&%%?ﬂ?é&ii tgt €
board or virtual internediate board allows for a greater variety of

posi t i onsht grethods aatrihbheottepsfs ndlrupeapense i siten o8 themrptiod desstibed haseineases
the ver sabimdut Jep@fting FropdBie PR iRl SBpe SIS idvai St | QR0 BM Wifthed. Ni gh

density of nodules To be placed in a
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



chassi s, reducing the nunber of chassis and thereby the cost qag 28@ in an
electrlcal system The ability to separate the nodule fromthe ?
allows for replacenent of only the part which needs repl acenent. The

avai |l abi | i WP B8RS ari ety of positions for placenment of PCI/US/@atse 2004 WO
02/ 052907 PCT/ US01/ 49275 both the nodul es and the repositionable pl at es

allows for a rsatlll in the haSSIS conf.i i.on not a wahl e wth
t he prl or art. %ﬁg@%&ﬂﬂ%ﬁ%ﬁq &y Jﬁb}eer i eprgiede a{“g?’ﬁdpeﬁnﬁ)p USAEEAss S
(i.e., ranmwtiog, anl'ésl‘saducﬁ al‘]_ﬁﬁl'tah))n i€ ehttiefilyt la€ited R UNgivan clhitdBsiigeeiphede t O

trace W r.es ,cahbl es necessary conpecti ons when reconfiguring the
el ectri ca‘Fn‘a%@/ssffr’lerﬂr §B?I' %’E@gﬁ’@ mhogiy ?)fntg‘? Inyerion gre difereptiald Bt Be boar d
al | ows fe@p@mgaﬁgg@ﬁmwaflety of positions for placenent of the nodul ar
conponents. This greatly increases the versatility of the nodul ar system
Thi s %nvention 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 I'ight of the present disclosure. 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 nmethods and in the steps or in the sequence of steps of

t he met hod descri bed herein w thout departing fromthe concept, spirit and
scope of the invention. Accordingly, it wll be 15 appreciated by those
skilled in the art that the invention nay be practiced otherw se than as
specifically described herein. For exanple, the individual conponents need
not be formed in the disclosed shapes, or assenbled in the disclosed
configuration, but could be provided in virtually any shape, and assenbled
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 will be nmanifest that the chassis, repositionable plates and
nodul es may be integrated into the apparatus with which they are

associ ated. Furthernore, all the disclosed elenents and features of each
di scl osed enbodi rent can be conbi ned with,
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25 or substituted for, the disclosed elenents and features of11%ﬁé¥ 4 her
di scl osed enbodi nent except where such elenents or features are rru?ually
exclusive. It will be manifest that various additions, nodifications and
rearrangenents of the features of the invention nay be made w t hout
deviating fromthe spirit and scope of the wunderlying inventive concept.
It is i&{leqde that the scope of the invention as defined by the 30
appende Rt dtheir equival ents cover all such additions,

nodi fications, and rearrangenents. 13 11 June 2004 WD 02/ 052907

PCT/ US01/ 49278 The appended clains are not to be interpreted as including
means- pllus- f ANAAPERAUS: CAMPEFYNns, unl ess such a linmitation is explicitly
recited in aaghaesis HcRidingusi ng the phrase "neans for" or "step for."
Expedi ent enbodi nents of the invention are differentiated by the appended
sub clains. 5 14 fl'rﬂtﬁﬁ%d”%bw RAYINS & Sﬁﬁaﬁer@ﬁuqt'gg%i?d‘%aﬁ%par atus,

conpri si ng: z; chamigsm mhmdi?ag havifr@ éﬁbcmﬁjﬁéﬁ rbcamﬁhg%'ra{jwet? first plate
nmount | ng racket: .an con ul e ving._a.,s on at e unt i ng
ket o P By S o BB HenaRolo a ekt PEE BouBirg rafier and noe
[)munt< [ ngeuhoaaﬂﬁ,e(td ormeftableemmabgyormgmlmm&pﬂiﬁg bcacﬁar gnsecond plate rrﬁynti n_gd_
racket; an a ule Lnserred.an 9] Itl.one . lea | N r W thln sal
T o man S aagRie e difdnd Eotulingo RERLS S Paf ilhie sorbira! malile ba colbie o
from Sg:t@isaiia PeRisitionatsd bl%:tep?&? Sepﬁﬂaia?lesf&irﬂ saiﬂemﬁitttc)heblsl@laee ﬁfr’nﬁé €ail €MRI NS
renbva cQhnect e to sal 1 rst pate unt | racket al] o g

[ opl acefREsnaRlE Pl apns remiavanly aanecies) Qoaibitet Pleth draunsing aragket

reposi t istkaing eehaingent btongle parthapedadepRicemeact ri cal feedthrough. 2. The

I, ei i ition | at.e i | ar
apparatus of w%le?ellrrln saltd rél\[l)hoesftlglngblg %la?e {ngﬂggs' gn 8pt?c% ce>r Qec Fsgal fe-sed%rgl?g u a
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.
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repositionable plate. 3. The apparatus of claim 2, wherein sgig 2004
repositionable plate is renovable without tools. 4. The app P ah3 8? claim
3, wherein said repositionable plate includes a plurality of manually
actuat abl e fasteners. 5. The apparatus of claim2, wherein said
repositionable plate includes a plurality of ventilation slots. 6. The
apparatus of claim2, wherein said repositionable plate is reconfigurable.

7. The &bpar GePBaEralysHT Fagm 25 whenginy said st mesyig bay 8bdh aaid seerRNdeMedidPaY t o

sai d chaps bjacél ChrldDfdhecdmbriastigthro8 e HbdIRMLBIBAY said hdskistailoestediB. The
apparatus,  of claim?2, wherein said first nodul e bay and sai d second nodul e

bay ar Sajeserhioddg®ays urt her conprisi ng anot her nodul e coupl ed to said
chassis and located in said second nodul e bay. 9. The apparatus of claim
2, further conprising a rack coupled to said chassis. 10. The apparatus of
cl ai m 2% wherléeRPRERHSH LU & [UNBPLERSIPMISNG; iiask seiriedle seihehpssis1 1. An
apparatus according to claim1l, wherein said repositionable plate is

r enovabl )6 connectable to said first plate mpunting hracket or to said
second pPat e ThEARPPIRY SR’ SlAWB 2, whereingaid ehasgisdiqiidesandpigrsection hgasdei n sai d
chassis includes a m dplane board. 13. A nethod, conprising: providing a
chassis with a first nodul e bay having a first plate nounting bracket and a

second riddul &NARPARHVE aForingogiRImt, ¥heraiR gaie rerpsiipaztie plate isgamevatbhg a

reposi t iconadttablPtod=fd firet Sialethmdiritig bRicREELr® YAl isBEord P&t Mhounsing Bracket.
repositionable plate renovable fromsaid first plate nounting bracket and

renovably connectable to said second plate nounting bracket; inserting and

posi ti onizng &h@%’dh@t@oﬂc%ﬁﬁ,Wﬁer[éﬁ{éaid\i:ﬁdébﬁ isckidésid hiblamedebes. bay; and
coupling the nodule to said repositionable plate; wherein the nodule is
separatable fromsaid repositionable plate while said

13. A method, comprising:
providing a chassis with
a first module bay having a first pléte 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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repositionable plate remains renovably connected to the first pIatS
mounting bracket allowing replacement of only a part that nddgsne 2004
repl acenent, and said repositionable plate includes an optical or

el ectrical feedthrough. 14. The nethod of claim 13, wherein said
repositionable plate is a nodul ar repositionable plate. 15. The nethod of
claim 13, wherein said repositionable plate is connected to said first

pl ate mo@nt i NGeHPHERGP! dpithbywher) said kposiionafiplaisya comnecikiosaidlet of

cl ai m 1plateheiupting Brakkbt WetAOsdriuaMadiligablb 3kenefs.connect ed to said first
pl ate mounting bracket with manually actuatable fasteners. 17. The net hod

of claim 14, further conprising coupling said chassis to a rack. 18. The

net hod of7. cl ain@réthod bf dIAIY 14 ARkt Sorrishy Ebiplind Shid afassishb augk.t he
feedt hrough. 19. The nethod of claim 13, wherein said repositionable plate

is renovably connectable to the first plate nounting bracket or to the

second pigat e THeURétho@ ohdIARKES, furher cdgrisii sspduétingtdatd hrcigh the!fdedeirough.
conprising positioning a nodule within sard first nodule bay and

electrically coupling said nodule to said repositionable plate. 21. The
met hod offg. cl aih@me&thod bf didier 13; Wlerdirs s41@ rdpakitibigbid platd iB FerHeabwedtnhkathblen

slots lqcate in said_ reposjtionable plate. 22. The, net hod of claim 13,
Furt ner 16 iecimeiatals ERRINE BRRke B ke SRR BRIl BE PIRCKSl - T eedt hr ough

| ocated in said repositionable plate. 23. The nethod of claim 13, further
conprisihg ¢ nicati data_through the electrical  feedfhrou | ocat ed
in said epos'i]gi'ﬂﬁﬁt B‘ﬁ EP%?'E{& , fusiper g’ﬂ?@ﬁ’”%wwg‘ﬂﬁg‘?‘omﬁe% BSATHRG| udi ng a
first nogeduie bayariPatedctacaly tbifling Rbiditraod it danprepbéifidiRibleapigiea second nodul e
bay having a second plate nounting bracket; a repositionable plate
removably connectable to said first plate nounting bracket and renovably

connect a1l e tThesAdiHo® 6CAHMh 18, AlrtheRBoPrigel fBFaRkaEE thr ventiashH Sots Nsetded

and posi.tiaoned at. least in part within said first nodul e bay, coupl ed
P in saig repos%tional?le plate. P y P

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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to said repositionable plate, and separatable fromsaid repoq%&ggg@ég
plate while said repositionable plate remains renovably couple 0 said
first plate nounting bracket allowi ng replacenent of only a part that
needs repl acenent; wherein said repositionable plate includes an optical or
el ectrical feedthrough. 17 11 June 2004 25. The kit of claim 24, wherein
said repositionable plate is a nodul ar repositionable plate. 26. The kit
of claim 25, further conprising a rack coupled to said chassis. 27. The
Kit of csai mThe kitwifiekadn 04 sehaleinzarigepodithkbbegtatais a modulap&pbsitiorzbiy d.  28.
The Ki té%{t claim 24, wherein said repositionable plate is renovably
connect ® tothe first pl ate nmounting bracket or the second plate
nounting bracket. 29. The kit of claim 24, wherein said chassis includes a

m dpl anezel_aoar.[q].e k]ft?o?claim 25, further comprising a rack coupled to said chassis.
27. The kit of claim 25, wherein said chassis includes an intersection board.

28. The kit of claim 24, wherein said repositionable plate is removably connectable to the
first plate mounting bracket or the second plate mounting bracket.

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

17a





