; €3e7223t 5(45Bv666T7°d5 ELECTRONI C CHASSI S HAVI NG AN EM GASKET AND

1 NTEGRAL VENTI LATI ON HOLES Technical Field of the Invention 5 Themmmﬂmmmm
invention relates to el ectromagnetic shielding and, nore parti cul ",”"”m
an el ectronic device having an el ectromagneti c gasket | ocated betweenrgggex
chassis and an el ectronic conponent |ocated within the 10 el ectronj
devi ce. Background of the Invention Many el ectronic devices, such mﬂlumlwm“m"m"l
conputers, are made 15 froma plurality of various electronic conp |
such as printed circuit boards, |located within a single housing. The *Goooor*
printed circuit boardsearmonypicaabsys elreatci mal iy aadkaeckani cal |y
connected to a backpl ane or M%QOQEQT% IoiNSHbf’.ﬁ@t ed within the housing.
Many of 20 the circuit boardS are renovable and are used to connect

peri pheral devices to the electronic device. For exanple peripheral
conponent interconnect (PghlhgidsLUiryPeasHASHY 16358Sisf e often used to
connect canputer peripheral devices to a conputer, e.g., a conputer

not her boaPd. 25 Devel opments in el ectronics have increased the capabilities
of many el ectroni c Thevpeeserandndest gasedlbhes sio el cot rvhagetdlcect roni
devices. As th Llities of e ni Vi e incteased, the
nunber of el ec r%ﬁ?ggéoéﬁ%’nznﬁ? g,b gﬁ%héug%tré% tg%ga%dse?g?tégﬁﬁcegg? (%Sge 30

| ocat ed wi t hi "hai@depBCcE+OHITOTEENEEES IRaSefehreratiady PRR¥e®nSed. The reduced
sizes of the elieadiankeadayiaaesteoniyd Rdmpbhént N daReacnsadimurber of

el ectroni&% components.located wthin the el ectronic devices have caused the
density el et r“ff’&”éo%%volﬁgnt s located 35 within the el ectronic devices
to increase. 2 The capabilities of the electronic conponents have
increased to neet the increaged. capaPidd thesrRfedNenel €ectroni c devices. The
i ncreased capabilities of the erectroni ¢ conponents typically cause themto
operate at 5 higher tenperatures. The above-descri bed higher density of

el ectroni ¢ conponemagsywWwlddtrohiie @&wiciasonbackieds cesptaases aaxechingler heat
density wi.t hi e_e aoni.c _devi ces i .0Xi m th ectronic
Conmponants. Exasts A, BIREAE cE Yt D OERAR b dticd (8sBh TN 3G

el ectroni ¢ comomeansed | slndydtsheapdy odorhked ivhial ackinsHiec device is a
conmputer, the @mhgoniﬂl@@maesatéi&%&erb@@ﬁh@m\éetgﬁ&ﬁﬂy‘en PCl boards.
Many of the PCl, boards. are rcrllcaunt ed to Hhe not her boar f h; conput er so
that they ext &?&%?5@%@@@&1 BPEPAHBhY hEC TR T 53r 3 )%ﬁFé‘P PES thus,

paral l el to easithethesard Thaz asrhngarEniviohidGhebaansgsngr oMadgsof or a hi gh
density PCl_.hoar it I e i it

typi cal | 3Bdoest}%ot%gg??%\éw (#dtgh% rlleeén%?ggyvg o%ndg%g iﬁge%&%ﬁ%ﬁhf}%&t he

housi ng. The peripheral devices to the electronic device. For example

peripheral component interconnect ({PCI) c¢ircuit boards or
cards are often used to connect computer peripheral
devices to a computer, e.g., a computer motherboard.

25 Developments in electronics have increased the
capabilities of many electronic devices and decreased the
sizes of these electronic devices. As the capabilities
of the electronic devices have increased, the number of
electronic components, such as PCI boards, required to be

30 located within the electronic devices has generally
increased. The reduced sizes of the electronic devices
coupled with the increased number of electronic
components located within the electronic devices have
caused the density of electronic components located

35 within the electronic devices to increase.



20 PCI boards generally do not performreliably unless they are naintained
relatively cool during their operation. Accordingly, the lack of free
flowng air causes a trade off between the capabilities and the sizes of
conputers. For exanple, the capabiliti gs of conputers may increase, 25
however, the sizes of the housings has 'to increase in order to provide the
necessary airflow Another drawback of the inproved capabilities of the

el ectroni c conponents is that many of the electronic conponents emt and/or
are susceptible to electromagnetic 30 interference (EM). Accordingly) many
of the el ectronic dme capadleitisuiofedns celemteonkt ersipoaehhl Isaweel ding to
shield the ele t qUisr nts present
probl ems with gg{zggi%rﬁggggggﬁs%et Eggf’%é%oar 595?%\/31§ lélgngﬁterface to
external peripRéeelrIE coapdrent s T@ﬁdlm%ea&elduffapéil@q]mtrléé 26 Be associ at ed

with 3 openi egéctfbrme c@}nssﬁérmy eyHeviLHS caﬁassen@tp% Bgsrafe general ly
detrinental to.the EM gw renents. of the e] ecty on%gmgﬁ\él ces. Sone PC

boards have a Bbﬂﬁ%tﬁe\%’e BFRFRERd ChEt 2ROV SEREP e Yel ect roni ¢
5 devi ces, whi ofi ekateniic athmonente EMhinlhbseebeddadredds dehbveer, do not

sufficiently aEEGQé@EfeéE eioﬂﬁa{’@%ngigf PR Qr{?ﬁé‘dé;iep%oﬂ?ér ds because

t hey cannot be grounde roper e PCl boar are used in electronic
devi ces, 10 no[dé"b‘b%‘hﬂ‘i’g§hﬁa19’é°’fld‘15¥ pf st SilRCE R SOMPBRFREYevi ces to

accomodat e t hexPédsheamndat dHeraQPONhagSictrifehoyE dfFcbespspvited t o
accomod the increased airfl QW required to cool the PCl boards. These
openi ngs egraﬁee'f"‘h PTG GRTBTAT™ 55t egrity of the electronic devices in 15
addi ti on to degradi¥y thiee sEMatsitnewtieng Wie Receteria devéiceels ces.

Therefore, a nesg;f@aglst%héaa@&r%@et E&Hﬁcﬁme@l&\é' 88 A ab8PE oped EM
shiel ding and ventilation, but which does not have_ reduced structural

integrity. 20 SGRFRARFIOPOPRES | nViEmYi Bh FHe Blebemtds RFENPPERCSES B r ect ed
toward an el ecthemaeridevoaed hatvithg coppwied sel endt aregnekten@5 i nterference

(EM) shigldi ”gerﬁféﬁ? 'Ju%&olé‘ron@"c%es%{:'ﬁé}ﬁ Lol DhEALId Y cnle €l ectronic

devi ce nay hav assi's for supporting e eCtroni ¢ conponents such as a
peri pheral conparehiel Fcepedh rdder( PCT)ibaarasgensnt 2EmBERePosHr d t 0 whi ch

the el ectronic e@w%s: arlelg’ﬁ lRabedy JNecI0hehass g tiBY £odRylISe at
| east a first rre er secg_ﬁ)d nmenbey %ndg\g{é{}etv\eep |rst panel
and a second p&R®Y thélof‘F’f%? YYEE ortf Fale a]p Uality of
ventil ati on hokes flor fedet hbtowiaf. chodpar aimnyithisttHeehneeing he Thier st

QF”EGL g "%O; ?gpéf%ﬁd@egpﬁérm@ EBYnbE A fQCRUPLELAY anbllkhaad portion
are maintained relatively cool during their operation.

Accordingly, the lack of free flowing air causes a trade
off between the capabilities and the sizes of computers.
For example, the capabilities of computers may increase,

25 however, the gizes of the housings has to increase in
order to provide the necessary airflow.

Another drawback of the improved capabilities of the
electronic components is that many of the electronic
components emit and/or are susceptible to electromagnetic

30 interference (EMI). Accordingly, many of the electronic
devices are required to have extensive EMI shielding to
shield the electronic components. The EMI shielding
requirements present problems with PCI boards because the
PCI boards provide an interface to external peripheral

35 components and are, thus, required to be agsociated with



4 A conductive sheet (EM gasket) having a first portion and a second
‘portion may be placed adjacent the first nenber and the second nenber. The
first portion and the second portion may have a plurality of holes 5 forned
therein that correspond to the plurali{y of ventilation holes forned in the
first and second chassis nmenbers. The conductive sheet first portion is

| ocated adjacent the first nenber and the conductive sheet second portion
is located adjacent the second nenber. The 10 conductive sheet is
positioned so that the holes in the conductive sheet are aligned with the
ventil ati on hobpenings e thassiestmenberdevikepl urthedey opkniads aree f or med

nto the condugbiye, ek AMEASAYEo! tnd BHIO¥EstIRR2e! bk calo cont act

bet ween the chassis and the PCl boards 15 by causing the conductive sheet
to have a spri Ayt i CaleYiPDet REBA THe RORELS | R2¥h@ CRBIAMEYISoards. Bri ef
Descri ption of phlhdd@ehagScAkde 8he lopénidiy tAt eidalleperspestive view of an

el ectroni c. devi,ce, havi ng, el ect romagneti c t conpassi.ng @ plurality
of POl slats fg?%?fﬁ'nfvglf?ﬂeseerlvgét ESn%ed‘é\?itggﬁﬁﬁi ginhfsfsg‘éﬁdé%ldgr’ged vi ew
of the PCl sl ohswawrk 28osuet caufdiiagehtlidwatenoht &-iBNI fow nény feigh

el ectromagneti ge BlnceeBBY 8ha HhOpeSulet RnEl0SsnmRCbogabudv of a

vertical nmenber formng a PCl slot in the eleCtronic device of Fig. 1 with
the el ect romagREPFE Jasket | ocated adjacent 30 the vertical nenmber. Fig. 4
is a view of the gaskebref PEI poatdseprs alsed ARl reheet deniwsgjevi ce. Fig.

Sis a relvoersemgi'g%p%fnihgg 195?\%“%% BL ;I):iaQ:ed41n35he electronic devices
to accommodate the PCI boards. More openings also have
to be provided to accommodate the increased airflow
required to cool the PCI boards. These openings degrade
the structural integrity of the electronic devices in

15 addition to degrading the EMI shielding of the electronic
devices.

Therefore, a need exists for an electronic device
having improved EMI shielding and ventilation, but which
does not have reduced structural integrity.

20

Summary of the Invention

The present invention is directed toward an

electronic device having improved electromagnetic

25 interference (EMI) shielding, ventilation, and structural
integrity. The electronic device may have a chassis for
supporting electronic components, such as a peripheral
component interconnect (PCI) boards, and a mother board
to which the electronic components are attached. The

30 chassis may comprise at least a first member and a second
member extending between a first panel and a second
panel. The first and second members may have a plurality
of ventilation holes formed therein. A space may exist
between the first member and the second member and may be

35 occupied by a bulkhead portion of a PCI board.



5 Detailed Description of the Invention Figs. 1 through 5, in general,
illustrate a chassis 120 for nmechanically securing electronic conponents
112. 5 The chassis 120 rmay conprise a first nenber 142 extendi ng between a
first panel 124 and a second panel 128, wherein the first menber 142 has a
first plurality of holes 154 formed thérein. The chassis 120 may al so
conprise a second nenber 144 extendi ng between the first panel 124 10 and

t he second panel 128, wherein the second nenber 144 has a second plurality
of holes 1S4 forned therein. A space 132 may exi st between the first nenber
142 and the second Aemhenciibe sheetChmesignskal) neyvialsa Eopri se a
conductive she i ng d qQnld on. The
conductive she§% ﬁgég%ﬁogt?%ﬁﬁﬁﬁgggg9{ é&?égg %ﬁ%%gﬁEBSﬁé§?|rs menber 142
and may have aftrsstmegbgirarnd \chef speted rEadetor rr'ébﬁ tfiessi poxthian are al i gned

with ghe firstapgnies s}‘elcbﬁ& ﬁ&ﬂztg@hldﬁ\ayq{a\}@oﬁem&éﬁld}h@fcaaﬁﬁzl vedsheet
second portion_nay be | ocate adj acent. t he and may
have a secbnd 613{#‘/%?? i 61" holdds c%jﬁeﬁ’%?%&ot Fiﬁ Olr’r‘rtaﬁggba?% aligned with
the second menbentsieddod pblemlfiorypedf imaihes f154t FHigwectndhelaagpiss al so, in
general, illus n ekggt |k Y € O4elGt ey e 100, cohpydegi NG a
first 25 port|%%%%gfﬁextgﬁ%lééﬂﬁggkwggn sec\én%g ortﬁgn 220 an ea third
portion 280. TRéjFeenst tbérf%%ﬂ? EﬁﬂbﬂﬁyaﬂﬁnFQeach ugtiyggehesl seqondeast one

hol e 262 may bgof@fcmsdsl mb@a&éafahhaéémpwﬂel @€c815£,méﬁ4ﬂ>%l§:el nrhdie at | east one
hol e 262 st a flést .ed 264 | ocat ed, ad cenEh & ort| n 30 first

edge 254.7°A fi PPt 93Vf76hW%§35&P8ﬁ5t??on1t Ieas HOI%8 i r st edge
264 and may havendurtdnyg 2idet caat éalmﬂ)g{lﬁ:é th@ ‘mfntlléasw@rimlrwl e first
edge 264. The fjirgle %QSQZQ rﬁmae% COﬂfgﬁwa@@t,?rooﬁ halost BBe eAgkn2gl Of the
first tab 270 is g g{ § &:on first, 35 edge 254. 6 Havi ng
general |y desctiBRFINECH ‘é‘k%’t"elﬁ e%?mart AL ERS sm?f@vetﬁlé‘?/ wi |l now be
described in geba¢mr1c§etamﬂtad%ebetweam the lkehgssiy drde tekeRCT drmgret i C
gasket 1 5 ( i e e S descri bed
herein i glqjdepl g?n%f EIEﬁ% ({C{r{@glrc;%g‘r’%t%%e:&nt%gng%ye i %’?grﬁgaﬁt}%{ﬁ) ce 110. It
shoul d be not edctng b@ﬁefe%m eipeorhepgis pnds the PhHe hqfl‘tréﬁl or of the

el ectroni c device 110. The el ectronic device 110 described herein 10 is a
devi ce adapted to have a pluraljt of -erlahegal co ponent i nt erconnect
(PCl) circuits or boards Focated theferH—Fot S¥f&ti on purposes, the
el ectronic device 110 illustrated herein has only a single PCl board

20 Fig. 1 ig an internal perspective view of an

electronic device having an electromagnetic gasket
encompasging a plurality of PCI slots formed into the
electronic device.
Fig. 2 is an enlarged view of the PCI slots and
25 surrounding hardware of Fig. 1 with the electromagnetic
gasket removed.
Fig. 3 is a cross sectional view of a vertical
member forming a PCI sglot in the electronic device of
Fig. 1 with the electromagnetic gasket located adjacent
30 the vertical member.
Fig. 4 is a view of the gasket of Fig. 1 separate
from the electronic device.

Fig. 5 is a reverse view of the gasket of Fig. 4.

35



112 located therein. As will be described herein, the 15 gasket 100 serves
to electrically connect the PCl board Z12 to a chassis ground. It is to be
understood that the description of the electronic device 110 having PCl

boards | ocated therein is for iIIustra%i on purposes only and that the PCl
boards descri bed herein may be 20 substituted by other conventional
el ectroni c conponents. The electronic device 110 will now be descri bed

foll owed by a description of the gasket 100 and its incorporation into the
el ectronic device 110. The electronic device 110 has a chassis 120 that is
adapted 25 to hold vari ggsael &CiDaRrepELIPFeRhE thaintdbg | ocated within
the electronic device 110. It should be noted that the specific chassis 120
described herein is used for illustration purposes only and that other

vari ations of the chigssi § tREougy Sheiuseehenallh ibbpHotateoat tleaBlsel ectronic
device 110 and15Bef&@%%ha&@@al11511%6{19&%%%1%%@1»8@% vrfg,oaexeétnczal portion

122 with a horizontal g f or med erein % be a
horizontally eXtenthaififoref dFPI0ICTRE R 1% |fd£IStp‘6‘?‘?k?e(¥n QZGXW’RﬂlP?Qr portion
of the verticabepeédn GN fiigst efpfaled285aitd dheeebnd amrdie 1panebheki28nand i s

| ocated a di st e te, Sheet u e ghorizontal

| edge 124. A hgir]l:é\zon E‘%I l%%‘t"b%’;f;o]'r"‘*nz’l t%%% flrbs‘]: %F Q:E%d’ ol% ge%gﬁl cal
portion 122 of fph@%ﬁéﬁﬁsnr n Thee Cpﬁéiiﬁ’nlt%ﬂ BRYt a\bsq)mprlee alt should be

noted that thegkedg® weddbedndlsd hitRaehg Ind vk S4Bt ERSpanséefeired to
herein as, the first, porti oa and thgese ond , gbl on of the ChaSSI s 120. The

vertical Pbrti8R9419%F §°°PR 128 P08 325975 BFTPSE of*%openi ngs or
slots 130 fornmbdstdevegiond Fheralitlysof 30okemy 164t Soxndsettiveeais he N edge 124
and the panel n u %&,ee h Glyfeoni c

devi ce 110 and;ger 8]h%rg‘ gﬂxx%\é%ttgé?%%}%e E%ﬁ??lﬁ A ?1 .cFectronl c

devi ce 110. Thé&esPrs e1Berndit exT8RdCERFE ARl gy Ssﬁﬂq CEF‘E’E’&?ﬂ:@ into the

| edge 124 to fabﬂa@callvlér aheéty wWo naveheSa koW pditidnhanbiedosscbad. The 15
a first sl ot 132, a second

f ol | owi ng descr t| on foc IS on th%eeet %I.otg di st
sl ot 134,*and 8 T sI ? W BhTBFE FPPESRMHEC 838P%11 the slots
130. As will beh<>(;1't1:tsaz~,fiL iddddcent gﬂ@atfersnlem&irilderbéﬂ@vand meyPBhvédoard 112 i s

associ ated W thithe glmrradl@yosf l,%ﬁesTb@o Sd&%adléoem %QaféX&f@d bet ween a
plurality of ve tlc he vert nbers 140 may be

integrally for ‘{ iy tﬁ]%e vfe‘rrtsl cﬂ?mlb%rr tf|15ﬁt11?]2“‘raﬁdrty| gEu%‘?lreastl on
pur poses, a fi nsn verte eahdueniber shd@t secadopdrvient magl bé olsddtedenber 144,

a third verti cghy gerer,140scad QhBeyerdd Gak 42 TRCE J4fungnd 2 T17th

vertical nenber
plurallty of holes 260 formed therein that are aligned

with the second member second plurality of holes 154.
FPigs. 1 through 5 also, in general, illustrate an

electrically conductive gasket 100 comprising a first

25 portion 252 extending between a second portion 240 and a
third portion 280. The first portion 252 may have a
first edge 254. At least one hole 262 may be formed into
the first portion 252, wherein the at least one hole 262
has a first edge 264 located adjacent the first portion

30 first edge 254. A first tab 270 may extend from the at
least one hole first edge 264 and may have an end 271
located opposite the at least one hole first edge 264.
The first tab 270 may be configured so that the end 271
of the first tab 270 is proximate the first portion first

35 edge 254.



Fig. 1, are described herein and are representative of all the vertical
menbers 140. Referring to Fig. 2, which is an enlarged partial view of the
el ectronic device 110 with the gasket 100 and 30 PClI board 112 renoved, the
vertical nmenbers 140 nmay each have a plurality of ventilation holes 154
formed therein. The ventilation holes £54 fornmed in each of the vertical
menbers 140 nay have a dianmeter D and nmay be spaced a distance S from each
other. The ventilation holes 154 35 serve the purpose of providing an air
pat h between the Substitute Sheet - 4 July 2002 8 exterior and the

interior of the el eghtoiy Cge@@ﬂigﬁy He@c&@b@@odhet baskét Imnea end ot her
el ectronic conp ni.c, deV|c 110 The

q%nents H) (gl n th electroni.c.
di ameter D of tHWEPFERtTT &t ﬁyh‘fﬂjr %4 aspproﬁrl a]ilegfy SiZed to 5
attenuate el ectdesmagnetic interference (EI\/I) while allow ng a sufficient

quantity of air to pags-ihef %hmygh fQEe%’fEdt%mH&ﬁ@@é‘@%asiQ@ {sequency of
EM that is attenuated by the holes roportlonal to the dianmeter D

of the venPil at{SGRehOTRS rﬁ&rrﬁﬂ%e"r%lhr‘?rélﬁos Y 8 P HASSECD att enuat es
hi gher EM frequereibsd rﬁ&emrmsnrrlepﬁctadréd; m:rnlgaﬁncmqummdbehmen t he

interior and the Lor. ctr o] tional to
the density and dgggé%e?%l% ?%Sll\epent ?Pa |°6$1L B?eri&‘?%‘%%h%% gﬂéadeoffs are
consi der ed whervieloo§i g + ﬁeldl efrether dnpepion Id ¢hat¢lentironinol es 154.

Venti | ation holaﬂe%léé%m t hﬁ@ﬁéi@éu@na@ea@&ﬁc&ﬁbt 8oyl i gbes i EM
frequenci es, however, redu‘ge t he uan of a| t hat rraﬁé%pass t hr ough

them Duritfg desi Gnd'f)‘flﬁ%édfﬁt% e MBYFCc2 %&15':%(00 W 18Pt ers D of the
hol es 154 are clvogpenentn iatteenoatect WECEM civtdicsppovbahiady ddegued e airfl ow

The spacing S qfelhenVenid, qtlh.QQtMl%% ﬂ:éépés%sChQﬁsnef&tEfoﬁ\ibde adequat e
airflow wi thout sacrificing the structural integrity of the chassis 120. In

the non 25 |imdevAgeekdhpildvugbseishdgrRirdias py i‘ll%ﬁrﬁﬁlér £CH Braxde

ventil ati on holiag 154ataéce tRpRe O i rmstsekvyl’ﬁ Be Mdskir iBé® riferaid, t Bee spacing i s
appr oxi ma 6.5 ers. Eac vertl cal nber 40 may have a
Gor G 1600 of meid BAEr L =<FirBe o FASSrEbRhY cRERBYE MG CToBOT
protrusions t hdtl2ate prassedsogrowfd.t hdtves ticcke neddortooti4Ohatdrhe ef er ence

purposes, a fi rd%fsc%@for;t%% 2Ad &J&%BDCS&*&%@ gyh A 164 3pe shown formed
into the fourth-vertical nenber 148 a e fifth vertical nenber 150

respectively. PRETGSi ]o‘é%atféotg%lf‘?ﬂéi tlé 59? d’e“tui’“l’érP’?:’rO‘BBD‘HQQF% R ng
installation inhd thet electfconbeaxtayideschird heraid iy depport the PCl

boards wi ggir]1@Q%sgkfﬁ%éé)g§cother conventional electronic components.
The electronic device 110 will now be described
followed by a description of the gasket 100 and its
incorporation into the electronic device 110. The
electronic device 110 has a chassis 120 that is adapted
25 to hold various electronic components that are located
within the electronic device 110. It should be noted
that the specific chassis 120 described herein is used
for illustration purposes only and that other variations
of the chassis 120 may be used with respect to the
30 electronic device 110 and the gasket 100. The chassis
120 may have a vertical portion 122 with a horizontal
ledge 124 formed therein. The ledge 124 may be a
horizontally extending portion of the vertical portion
122. Another portion of the vertical portion is referred

35 to herein as the panel 128 and is located a distance



device 110. Accordingly, the first guide 162 and the second gui de Z64 serve
to support the PCl board 112 within the electronic device 110. 5 A
plurality of pins 170 may be attached to and extend fromthe | edge 124 of
the chassis 120. As will be described in greater detail below, the pins 170
may serve to support PCl cards within shecekactromdd deyi ge1dIoas wel | as
to secure the gasket 100, Fig. 1, in a fixed 10 position relative to the
chassis 120. Fox reference purposes, three pins will be described herein, a
first pin 172, Fig. 1, a second pin 144, and a third pin 176. Referring

briefly to Fi gbelowatk&l lho@«kh&ﬁltélf lre'dl;!jét §24180A0509i£&{ta‘1r 9‘15&'?6:9{‘5 may be
attached to or extend fromt 15 panel 128 of the chassis 120. More

specifically orté® ri“@étbelgﬁtﬁﬁ ‘Betcl b08t BEF HERIWPRELIP 22 e Ve i cal
menbers 140. Ashekkis bim dﬁecprdnedmtly of edtieepadel ai 28 belr@wshbhBd rdevet s 180

2hong,o b e Bhs 1l TRY SERNE 1 BEEUIE LR 9ORKPLL 0RO Il chassi s

120. 20 I n a conventional el ect onlc evi ce, “venti tion ocat ed
wi t hi n support *REABERS t§ §Areir o ther Ebrte PorEian ram,de hel S?‘Pﬁr&grl ty of the

el ectronic devip@etbanrchuﬁgnghgmsaqgunt of material in the support
menbers. Referri ng a| n . th | e oni c deV| 110 25 di scl osed
herei n over cones th 5&3?8?Jagpqr 88r$%€ Opff%éfaeﬁ? ﬁ‘%onﬂa% €190 into
t he edges of tlaepil/erah(tazl offeppsringb40r Fiarshads 1@ﬁnadntheve1mhe Tter uct ur al
ntegrity of tRGoVeriidalay ERbELS b%%@e@:?{ GRA9EB0 1P JaeXhbidddat Of the

vertical nenbers ) Ig?errl n |s a cr oss secti onal

view of tHe thilP8 Ve‘?t“iaé’aﬁeﬁ‘é?rtﬁﬁ CPEG‘“'&S fqerté’ﬁeﬁe?ﬁq@-eéﬁao’él%econd hem 194
mﬁy bﬁ fgrmad uatnlocé huex ot hhﬁdpé/ﬁpﬂde&ah. aaﬁﬂwfgnlémod%a:daal busbi@égﬁ :jn Fig. 3,
the third verti 4 ir e 9 nd.a seco edge 198 35
with a planar po?t?o J%g’&l%ocg%l §t ér e?)f ewggﬁt Tﬁzoama%e :E?% %hem 192, in
a non-1limtingrerpoiNaionemall digtgnde int tthe Ledgel 22dr tpciprmenber 146 so

that the first pedgg) 36 desnboaitLd 3adi paeit cheelm@ampor@h@n 200
Li kew se, the %8%@00' he i 94, is, forggg nto the third.5 verti nmenber 146

so that the §§r’r%t’1°6‘cé“( s8Rt HhTRE B é’ﬁﬁr D ’t’iS&n 200. The
first hem 192 ahdttine seceadorlmeralelBﬂay argis aahhex@aglloe, 1Be, fwirimdd by

bendi ng t he th%ghe%%sg La ORI s g&g edd el %54%3(§1emA189% E{ldﬁ he second hem

194 forned into t vertl cal menber redice 't exibility and
defl ection of £R&C¥Hedd isugpRrtemesbatl Redondthe RE beapdobk? jitss

ig g uct1 Sg al int &Qébéﬂateﬁhﬁlbﬁ‘n%é—&@l@lis@ldtedgge hr.tr@rme@.at 86 oyt 215 heTﬁdges
t he aest t e ni_c ice e

edges 196%]198% SHELEP I % %3}’ iég %{]V‘eﬁgﬂ]c‘?‘rﬁ \‘7@5%8%’5 that can

i njure an oper atlerem t@sseabttle:ralofnemhersellé@t mayiloe dewiegeally.fdByefiol di ng

the edges |96, 4k 98id QRr Jel bl dB2E1HPIEI0N QP ﬂsld!;%*%ﬁ&!t@ﬁd above, the
burrs are | ocated adjacent 20 the vertical menbers 1, so that an

operator or asBBRBP%HS/i & FLE¥t qu{éF?aJ{ d"ERESUht Br aor?'@ ?ﬂg ¥dgédli96, 798
are typical I y aewlosr that, arehiid vieeuital omepbateremd.a m ﬁ:ﬂ;ltcyaml cally

not aest l,diong 8 i b fhey are
substanti a ?Es(b%xgclg oﬁ%é] %\#}gﬁa}l %% mgﬂbgﬁsﬁgnﬁrggggﬁg e aest hetics
of the ChaSSI SF190 lan@ret fescriped BPE%W @mdcaﬁevlf%effeta%‘f%rorfl ng again to

Fig. 1, havingagesedd hedetdel vRmbeeal 14:xprt| on 122 of the chassis 120, the
hor i zont al platfor w be_described. The horizontal 30 platform

|26 may be attache(rﬁe]r%rﬁhlaget)& ﬁg stibst aF1 3P (Y BERER RG34 om t he
panel 128 of theewerft itbal epartiviconcl@@viofe tihe ehdsshe FabkeThwohandzont al

platformy26 mpyy e e PhRvedl, Wnéw bad - r&én(b%wst 199%& %%QFW' thin the

el ectroni ¢ device . The circuit board an exanmple
nmot her boar d orhﬁﬁ?uﬂ'PBPSE%%E¥Iﬂ§ ventllatlon holes 154 formed therein.

The ventilation holes 154 formed in each of the vertical
members 140 may have a diameter D and may be spaced a
dietance S from each other. The ventilation holes 154

35 serve the purpose of providing an air path between the



11 conponent |ocated within a conputer or a server. The circuit board 220
nmay have a plurality of slots 224 that serve to nechanically and

el ectrically connect el ectronic conponents, such as the above-described PCl
boards, to 5 the circuit board 220. Accordingly, each of the slots 224 on
the circuit board 220 is associ ated widubsaneuoé shHeetsl-otsidno 2002t he
chassis 120. For illustration purposes, reference is nmade to a slot 226 in
whi ch the PCl board 112 is nmechanically and electrically connected. 10
Havi ng described the chassis 120 of the el ectronic device 110, the gasket
100 and its asmie&ibf)rnnﬂ tthet het @hizgsos 120 elidckronie bievdesctiberh An

expl oded view @ hgh andkgéggggéggQQ%grféfggggy%lgl§&&£ VI% device 110 is

illustrated in |gs I's a perspec ew of the gasket
100 fromthe sd#@apedspédnmvéhase¥ﬁq}romlcF¢QV1QF 130a Vikayvdippatrend opposite

side of the gageeindObedviamtbe msﬁe/a Qf54FiQ a ro‘éh}eagégk%tlzéaot&ay have a
hori zontal portion 240, 6%_vert|cal portion 280.

The 20 hor P zont3EeBBR TS S eSA WA 685?%#%5%ﬂcﬁyq5§$ |18ular to the
vertical porti ail2d42naral sudfakiedt tqmamhetYmv‘éralpotblmsE%O The hori zont al

portion 240 may r&%é‘ﬂ?&lgﬁj e Soiﬂ{ba&>ﬁg}§é§’ééce%et BEe daéh%gr L84l 9. 2, of

the chassis 120 e ver ortion 24 25 be Iocated
adj acent the véh@tchs %RﬁQﬁWQHGQZQY thjeghodes of54 e Eﬁ%@@ﬁ%&o?Zé tThe gasket
100 may) as a neR- Hhﬂﬂ\édeﬂ:gDe&ﬁrrﬂh@,veb@lﬁ.abicbrc&kﬂdsf1514'0 avheiraghea pi ece of

el ectrically cond et ch as .staipless steel It should be
not ed thaH) 'ﬂ r%ame% V|§§a%§nffgethlgghef, 'Em E enézé‘\?eral gasket s
100 | ocat ed t héllh@| anG'Ihe dforil zdewalthadr tla@rpézﬂﬁ)b@twem tg@slwt:eﬂm‘ may have

a plurality of ol eﬁe%&eﬁm@rnefcmeseaéété&hreecaewgéeifb ikhe hol es 244 may
be appropriately sized an to rggelve the pins 170, Fig. 2,

S
attached to thé“bpﬁﬁtyﬁﬁﬂetfzﬁh%fdﬁqﬁ%tXh%% |49§P?6er%ﬁ%‘ﬂ5t@ﬁes 246 may
correspond to tveatsizesommdlshapss. of the notches 131, Fig. 1, forned into

the | edge,d24 of th’f ea%%%lssa}go 1% 8&%@@%&?89&%% Qf dEQrﬁeQ%g(et 100

may have a 5 pIuraI| FeCesset portions ereln
recessed porti @n§f28126 fegptddpyéon alesell fe. t Hantpdprtiehyadrespti4 boar d

bul kheads as i yidasshabed bebpytedd DaBQE@ﬁ’LEaMQQhSFrEMIOf the gasket 100,
the | ower portion 280 é¥ nt er sect_.t he Ve 2_at an acute

2
angl o, 10 whi cHPAPRFLG LN REST ol BOHS RS BOPRWER SLaP LS |nto i he
recessed porti ciet282y phve vbrowgialtheort i burivp debigmeofadket 100 may have

a pluraliby of M@ELi&Rc r&%@@@ésllﬁéo chBaki fiame S Bl ATl Z838nfk$hapes as

the vertical nmenbers 140 g
are chosen to attenuate the EMI while providing adequate

airflow. The spacing S of the ventilation holes 154 is
chosen to provide adequate airflow without sacrificing
the structural integrity of the chassis 120. In the non-
25 limiting example described herein, the diameters D of the
ventilation holes 154 are approximately 5.5 millimeters
and the spacing is approximately 6.5 millimeters.
Each of the vertical members 140 may have a guide
160 formed therein. The guides 160 may, as examples, be
30 protrusions that are pressed out of the vertical members
140. For reference purposes, a first guid%oﬁg%hand a
second guide 164 are shown formed into the FexEh vertical
member 148 and the fifth vertical member 150
regspectively. The guides 160 serve to guide the PCI

35 boards during installation into the electronic device 110



15 the chassis 120. The vertical nenbers 250 may extend between the

hori zontal portion 240 and the | ower portion 280 of the gasket 100. For
illustration purposes, reference is made to a first vertical menber 252
that is representative of all of the v rtlcal menbers 250. The 20 first
vertical nenber 252 has a first edge 254 and a second edge 256 with a
plurality of openings 260 |ocated therebetween. Each of the openings 260
may, as a nonlimting exanple, be appropriately sized to enconpass two of
the ventilation holes 154, Fig. 2, formed into the 25 vertical nenbers 140.
Some of the opefidngs 26fpdrmy tabspcho@pasopi tidirelhesezeck tanienconpass the
gui des 160 for |nt he verti.ca er 0 of, .th hassi.s 120. For
further illust Eetq’l on pué oél\*ecscordl %1Yén221 |§lrrrsgtd§utlgea§?l§rs ds(%?)lenl ng 262
that is substarﬂac@hﬂyg@me dpresenvaitios gupport Itheh&Capeparyst1260. The first

openi ng 262 hasyianfih e eg%tggﬂl@rggﬁcgegp@d edge 266 with a plurality of
tabs 268 extending fromthe edges 264, In the non-limting enbodi nent

descri bed Rerein, tfirBEAHELY2858 23S |1I7I°u§?3r' ReFLERERFYi TRy 3t o the 35
first opening 26&2end fromsitheabedd®, 122 oEcohe dlalzs2€212@nd As 314 kdird tab

274. The first t 2 h e a second
end 273, and thcg%'lteﬁl gd'?ﬂﬁ g%?%‘:%]gsde:t’%qﬁl rzél%%]d%{%i;?q’%e en(Ts% ?Qﬁee t abs
268 are | ocat ed“’oﬁﬁ@@??*é RHecengesvitdun pe. elmesropiai ¢RjsL s 260 amy be
punched out of e ¥ertd cfaglcu@fgrrbgé SgadfR@tt 00d orgr{gt h@ tﬁlpsa &q&eas illustrated
by the brggen | ine mtéﬂL i rst g@lm g262 g fter the first
openi ng 2 |53°(5"r1‘ ar @tﬁgﬁst% ﬁ”nf& gﬁf%rﬁt? ‘nt 6°F HESESTERCRg 262.
Subsequent to fronppags 1(tlree binstwiddebendeB2 bethbetalys, 268imay be f ol ded

or bent to the ﬁqgish%onfsld I Ilusgr@g&g‘dbhhhp”solahg Li ogsed ikl 956 4 and 5.
More specifically, the ends of the tabs bent toward their

cor r espondi ng &T&é??’?ﬂl brigdlys te hFe‘-‘-:R/ellt'l Eaﬂ’l"rfé‘r:l‘ﬁé}’soéqufér 1é9<aHFpI e, the
first end 271 athed pf@tzfusrlsahst:abyzamauableéu doOobeeXtEErtd”lefrDt‘nOKhéﬂ ty of the

275" of L bES socSRISab?orF ThY PReTtha L Cend S5 SBrot FT Y S5 ab 274 are.
bent to be in thH&epr &9 rmaryybgf l@w@e@ghqwm 256the \tem,tlfcaﬂst 20 verti cal

menber 252. The,cheadi ngwf hgewmioaoéﬁéseméd Yat pRbgekd Mefehgs 3 by the
angle ?, wherein_the en. a tab and the renaining

portion of the S&Wetafgdflv‘?ﬁ% %%‘blael"@gn’ﬁiltfbé:h&qﬁé’f‘stjo7°a;5‘ﬁ'1yo§?ﬁ‘é? ely
one- hundred si )ty sdegreeahe ghskaemdiongooth@ rHazeisabs0 268 causes the tabs

268 to fuggtion as $prd Mo ehDAlnALINSELoRARSULE; LhAL, 4lq aasket 100

contacts both the PC ocated in the el 6Ctrohic device 10, Fig. 1,
and the chassi $°420, l%aq%i Hé%’éW FRPPBEF JIENLEFSh sbent Hecapslyi sedudtenber s
250 may have athel et 27&u3@1f Qﬁf@kﬂdivebm the rbl'feh&reﬁﬁd(ldavtmeof:yt he | ower
portion 280. Th%dnog 8 na be Rropr f\t )Ehs' zed an § itioned to

amo Su er
receive the rivets ) or o Pher pro Ty 08T oRPR O oca Ththe panel

128 of the chageiferiimy agglw td B .d@scthd el dassiconic tdavileel 280244, 278

serve to gecur@ibheodnn 3Rskeh df-dohed fhxedeeatipnidi@@titye to the

chassi s 14
problem by forming hems 190 into the edges of the

vertical members 140. The hems 190 improve the
structural integrity of the vertical members 140 by
reducing the flexibility of the vertical members 140.

30 Referring to Fig. 3, which is a cross-sectional view of
the third vertical member 146, a first hem 192 and a
second hem 194 may be formed into the third vertical
member 146. As illustrated in Fig. 3, the third vertical
member 146 has a first edge 196 and a second edge 198

35 with a planar portion 200 located therebetween. The



120, Fig. 1. Having described the gasket 100 and the chassis 120, Fig. 1,
they will now be described integrated into the electronic device 110. 5
Referring again to Figs. 1 and 4, the gasket 100 is placed adjacent the

| edge 124 and the vertical portion 122, of the chassis 120. It shoul d be
noted that Fig. 1 shows two substanti a][ y simlar gaskets 100 | ocated
within the chassis 120, however, only one gasket 100 will 10 be descri bed
herein. The use of multiple smaller gaskets gasket 100 may sinplify the
fabrication process of the gaskets gasket 100 and the assenbly of the
gaskets 100 to fiihetchassi®,120. a Tinn -gaskeind Gonboeymbet | nist dloreeddont o t he
chassis 120 by .pl.aci - ; j e or | Lti 40 of
t he gasket 100 l(%:g)( t?ﬁeéﬁ&%r?};%%%g%ﬁge%@e&%rﬁi %85??%}% tﬂ%gs}:eg(g%ezlm of
the chassis 120.26ThE eeatiechpdidpdis Shgspleanay mOr§asketo00 are then pul | ed
taunt and the halkewigddd e sBeoN@ridnCalosmegbeirhedSnes ecHy akgdqover the

ivets 180.in the hor] | | at f 26 _of the chassjs 120.
Accor dingl 5, |t NEXFERT T CRREbaF OS0ob PR S eRob 00 BodPact e

vertical nenberi®cas@dofdidrenthabsislarRg. pdbyions 380 f | T [firsthbhemabs 268,

Fig. 4, contactyghhgnyerid GRlcoABMR&E S 9k40apf dhanchasmbre 122 £dend® shown in
Fig. 1, the ventilation holes 154 in the_vertical nenbers 140 of the

chassis 120 ar @YaPPERERE ihen thhed ofdtiingd BoPetn tehe gERSKSTEHOREN kewi se,

t he gui des 160 102 the ®iey tdecahdnesara fd4bmad dngbi gnedcmirdh veettcalf t he
openi ngs 0in g ... Lhe i Ngs. 260 in .t 0..0ask may have
w dt hs of %gboutme%'ggrm?%?ér?edtug(ras?%s)gﬂfgg?%g%% rae%gpgﬁgﬁ?%%%eggi élr%%t ers of
the hol es 154 ithirbBesyeraitcaemhenbedés ando. thus,shonravelids be noted that the
tabs 268, Fig. dhrudt8rdOSigpedyso that at |east one tab is adjacent each

ventilation hole in_the vertical_ nmenbers 35 140. This positioning of the
tabs 268 serves to FHprve 19§5a3t?1%r %Pcﬁt?‘ﬁ?ﬁi’aff’l}ﬁa‘ﬁ%t%éhtgﬁe interior
and the exteri cdgek 19 dldS8candnimpmee che ldekathéhécgomt ddte bet ween t he

gasket 10Qgand j iLhCR o Merier o 48 Qfgst h h@%si 120 is
illustrat g% inetSIQSFIégéfeC? d&glg}elﬂ% FP%Q 3 Asqs?ﬁc')v\n%gign ig]i%,S,l t he ends of
the tabs 268 cd®tativehe sRrPdOY erhavc ARY nidifsePUrys. thfusark RBIgE ket 100

el ectrically cemt apéBatdie cthassembledOotFtige eleckkonbhoudl ike noved that any
portion of the tabhs.,268 contact.  th hird vertic menber 146. As 10
descri bed abové? ?ﬁlegjf%%@gﬁ%ﬁlcla%séo??%n%?“fagﬁl éées‘?a)ira}nr?&s.po}i%%r% di ngly,
the tabs 268 n®plaksodsmmibetioabies the HastketreéOlboeaksd fadderehe t hird

vertical ggnberldberdiia REABEAY ARP! FES, 10 LREUSE td L IBABET S 250 of
t he gasket 100 in general wherein the vertical nenbers 15 250 are biased

away fromthe PEPETRETT nehil&PE Ji"tﬂ@etldf LPhene s Stson20. TevEAgedlescri bed the

el ectroni c deviliee, 1198 dree tgpicalliyarebst timtelazet dbHf oudevicoepldid: Wi t h

reference to and, thus, are typically not aegthetic. By folding the

edges 196, 198 as described above, they are substantially

25 placed out of visual sight, which improves the aesthetics
of the chassis 120 and, thus, the electronic device 110.

Referring again to Fig. 1, having described the

vertical portion 122 of the chassis 120, the horizontal
platform 126 will now be described. The horizontal

30 platform 126 may be attached to and extend substantially
perpendicular from the panel 128 of the vertical portion
122 of the chassis 120. The horizontal platform 126 may
serve to physically support a circuit board 220 within
the electronic device 110. The circuit board 220 may, as

35 an example, be a motherboard or other processing



the PCl board 112 and the gasket 100 will now be 20 described. The gasket
100 serves to electrically connect bul khead portions of PCl boards to the
chassis 120. This electrical connection is illustrated by the PCl board 112
of Fig. 1. The PCl board 112 has an e|ﬁftl‘l cally conductive bul khead 290
that serves to electrically and 25 nechanically connect the PCl board 112
to the third slot 136 of the chassis 120. The bul khead 290 nay be an

el ectrically conductive rigid nenber that provides structural support to
the PCI board 112. In addition, the bul khead 290 prevents EM 30 from
interfering w tdompheeoperatated eftihire aPCbmpoed ok12 aedvex.huShei s required

to be grounded sielativeod L Ghasals 120 usher 8bl nials sauet

| ocations. As descri bed gasket ~ 100 serves to ground t e bul khead
290 to the chasifrye1po t@&c@@eéahly|aé@ateuleﬁ§rlqac1135cgﬁ6%ﬁfd PECHEPREF t hat t he

bul khead may alshpshexes! dcivh asmtabwbedmuoed $cd Uboar202t36 gener at ed

by the PCl boar 12 from.int in el ectronjc device ocated in
the vicinify ofth&lEFEtt PHRE a‘g@l cg*cf% IRg pEpC o%gat\lrﬁfif’gsi nstal | ed
into the el ectragd onbtige\diceultObdardl2aoi ng ddmdiakkficatk?@@eadf acent t he
third slot 136. .\ thoaddidy %akhé eérf‘ars%%elé@ F'FO'r ZilﬁQ@rami'oKhead 290 is

| ocat ed adj acent the ~ewertical nenber 148 and th fth vertical nenber
150 of the cha H’urpgseqhereﬁ&rﬁf’ﬁﬁsl%fmaldﬁet@a%k%’tOtléésIb‘&dfféld:haH}’%cent 10 the

-Wt- verti gt Bfea’bderll‘m&samdcl'&aheld‘alltwhacherd]Je@alrlmenn;ercohﬁGcﬂédI he

cha55|s 1 are pos 2 is 120.
Cha PO badrd 11507 HaY I QeaELIBER I RALLNCS0L7SR PRY eeani®iuar i 220,
Because the talsievies, 119 g.the, geﬁkQMéO@agnéthSO@SfSézééaH@ 5 thekle cal

menbers 140 of dyhes¢hassi i120nok e GRakeinddO presents a relatively snooth
surface for the bul khead 290 to sllde&s ai nst as the PC %rd 112 is

installed into the BRaSRCIEIVIN & drhgPTSitHe 1PE) SHRAAFeL£5°W t4€ not bi nd
on the gasket ¥l@casomnic ideviieetnid eis iidlostiwceD ial Bbgs ori andewi ce 110. The

first guide 164;and, tl‘&g{%&%gegt’i\ﬂeevjl@é éfr%e‘e goaré@ il aftx%ﬁ Bd board 112

fromrotating as’it is ward the circuit into the slot
226. The first GiedRSITEAATet AR Bisbodd glide 3 62 al ¥ &TPR B prevent the

PCl board 112 foppak2be ridt bigtRé tfisket has Hemncaecuied JrorFige £jrcuit
board 220. The gasket 100 may have a horizontal portion 240, a
vertical portion 242, and a lower portion 280. The
20 horizontal portion 240 may be substantially perpendicular
to the vertical portion 242 and parallel to the lower
portion 280. The horizontal portion 240 may be adapted
to be located adjacent the ledge 124, Fig. 2, of the
chassis 120. The vertical portion 242 may be adapted to
25 be located adjacent the vertical portion 122, Fig. 2, of
the chassig 120. The gasket 100 may, as a non-limiting
example, be fabricated from a single piece of
electrically conductive sheet metal, such as stainless
steel. It should be noted that the electronic device
30 110, Fig. 1, may have several gaskets 100 located
therein.

The horizontal portion 240 of the gasket 100 may
have a plurality of holes 244 and notches 246 formed
therein. The holes 244 may be appropriately sized and

35 spaced to receive the pins 170, Fig. 2, attached to the



As the PCl board 112 is installed into the electronic device 110 it is
connected to the slot 226 and secured within the chassis 120. For exanple,

t he 30 bul khead 290 may have a conventional notch formed therein that is
received by the ~ pin 178. The notch q?p pi n coupling serves to secure the
PCl board 112 in a fixed position relative to the chassis 120. The bul khead
may have a conventional tail portion, not shown, that nay be 35 | ocated

bet ween the chassis 120 and the recessed portions 17 282, Fig. 5 of the

| ower portion 280 of the gasket 100. The tail serves to guide the PCl board
112 into positiledgeel st iofethe ¢hmsdilsi 20s| dthel B6takeswd4d6 agyt 0 attenuate

EM. Vhen the BEl bogrth LI2chs dibdl age afdd Ut (AL eghdnka Fig, 1. the

bul khead 290 is rically connecte et 100 and, thus, the
chassis 120, affig- p1urfé1r“‘ﬁ91 bRt gl Lefige i @ Fbﬁﬁ@sﬂﬁelm effects on

the PCl board ¥%d. 1é\sexdg>wubﬂdzab@\fetnet§am@‘tenen%}t Galviega 4, the 10

| ower port%on ofl th](se tgfals#et 100 r%é gtersezc8 %he vgrtl cal, LPor i on 242 at
an acute angl eP*Thi's TERET S EVe5OrD o% OFfed (EEEEdBs 28F  whi ch
facilitates theeraseed ippwtdbns ha82 aialy perte div obceree AIRhRaUt X8 i nto t he
recesses 282. 1% BRE wlH4L Beﬂmeaiﬁv'agelél@eda}%eeo}s@mm theagagleqt 100 as

descri bed herein _has several advantages over conventional electronic
devi ces. For egBRpREmenthefyEhe|gaticinifel de132Weh R 1OHad8P? M320 al | ow
| arge quantiti estefsedy tthe {r& ot eAS pokbeoP@42baar &s. acﬁﬁ:eCéﬁg‘EélIl onal

chassis of, el ec%‘ig | £, 9 @ésc@n nQt DAY e IC%‘% the UGE 1%?8' E%\f?%]'ty to

provi de for ven ation ho G neSvVert nenber's e chassis
120, whil e nai Aanapnihey rwsaé@@wmrtllﬁpégwiiy Accordi ngly, the spaces

between the PCl boafgls vt 0aY egirtabal 285 et e ga&ésetﬂqwoca&ym st agnant
air that cannot b circul ated eff |entl% gfg E sed t he, boards to
operate at hi gﬁeP Pt alhr 887 ° d e Pf”f 36 S ‘_iuijes for

greater air cimsdaeatareh shabeshay eﬂmgsrtmalstU@gham B0, Fpacel amd cool s the
PQl boar dgs rmr%hef&b SAY h)!o BOIh@QreﬁrgPé!iﬁ/%n&EEH%éﬁ%l X pkegad ty of the

vertical nenbers permts the vertica nber s be narrower than

in a conventi oR&FYePRdEoRPEL Ve POED O 24 PpPBE Bh JAYERT POFAICTel ect r oni C

devi ce may onl ygbeoghi tgaslaéacmd heFB’QIlmﬁt(iSta&nsmﬁcpblgs of one inch due
35 to the Iim'teg%structura q:r %r é%Of t he chassi.s el ectronic
a

device 110 may “Aave 9% llgdna%% ed" 48 msfrﬁb S g% lﬁ%th Iecause t he
chassis 120 wi trbpsegmmattwhmﬁalh/@rft tbal verigel smakErsFeF0Oex s e, t he PCl

boards nmey, be $epar ajsq iBY1 amdhiiAREe Ris APHIRXENBAR Y52 And 4 nches. This
i mproved structural integrity allows_for_a greater hunber of hol es 154 to

be fornmed int oSERENY&GECAPS nEhie As PHYBR LiIE i 0L cPPERIH GG E . 1ogRted a
illustrative antdepsisssriehy pEacElerorfedhend:pnhmlgatze@ ndye kavantdron has been

described in d@&f'fﬂ% rﬂg&e@tﬁl}\ A0, Ad a'pﬁr%grg %et g@dgééé&‘%ﬂa tegggm%{?s iggygentive
concepts may be ot arl ousl that the
appended cl ai mefakke iVpnéAdatien h&éeéohé‘br Fe@-18i f‘Fé‘I iggentRari ati ons
except inspfar vaselddll hRe@ALOYs L1 .Pr kBike ab# .the openings 260 may also

be appropriately sized to encompass the guides 160 formed

into the vertical members 140 of the chassis 120.

For further illustration purposes, reference is made
to a first opening 262 that is substantially
30 representative of all the openings 260. The first

opening 262 has a first edge 264 and a second edge 266

with a plurality of tabs 268 extending from the edges

264, 266. In the non-limiting embodiment described

herein, three tabs 268 are illustrated extending into the

35 first opening 262, a first tab 270, a second tab 272, and



Substitute Sheet - 4 July 2002 19 What is clained is: 5 1. A chassis (120)
for mechanically securing electronic conponents (112), said chassis (120)
conprising: a first menber (142) extending between a first panel (124) 10
and a second panel (128), said first npgber (142) having a first plurality
of holes (154) fornmed therein, said first nmenber having a first edge and a
second edge, at least a portion of said first edge being wapped toward
said second edge to forma first hemin at |least a portion of said 1S first
menber; a second nmenber (144) extending between said first panel (124) and
sai d second paneltHikrZ8)yabsai4al s@bentimmnmiteb £1dMashaviEngsta esgc@nid, plurality
of hol es (154) efr 8l -2 Qﬁﬁg 1 t | 4+l gst nmenber
(142) and said @%%gﬁgohgn%%%@?f4g§? %n angoﬁﬁ%éfﬁvgﬁgﬁegﬁé?fﬁg? havi ng a

first portion (PH2R74nHag ddund peit3On, IBPderBh@fcthoetafeedfirst
portion (252) bgidadcacadeshdiiacethe siiigésf 65} JepTberné ldzaniagd having a
2S first pIura!it¥ of Boleﬁyéégp) forpe thg;eip t hat afe{égd gned with said
first member fif% Brural e RBF eF (MP8ayersiit S6RREET i< $Reet second
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DLUraLlLY o o 4290 ohpIRsED Shgsg athal are allaned Wi Sald
After the first opening 262" is formed, the tabs 268

may extend into the opening 262. Subsequent to forming
10 the first opening 262, the tabs 268 may be folded or bent

to the positions illustrated by the solid lines in Figs.

4 and 5. More gpecifically, the ends of the tabs 268 may

be bent toward their corresponding edges 254, 256 of the

vertical members 250. For example, the first end 271 of
15 the firgt tab 270 is bent to be in the proximity of the

first edge 254 of the first vertical member 252.

Likewise, the second end 273 of the second tab 272 and

the third end 275 of the third tab 274 are bent to be in

the proximity of the second edge 256 of the first
20 vertical member 252. The bending of the tabs 268 is

illustrated in Fig. 3 by the angle ?, wherein the angle ?

is the angle between a tab and the remaining portion of

the gasket 100. The angle ? may be equal to

approximately one-hundred sixty degrees. The bending of
25 the tabs 268 causes the tabs 268 to function as springs,

that serve to assure that the gasket 100 contacts both

the PCI boards located in the electronic device 110, Fig.

1, and the chassis 120, as is described below.

Each of the vertical members 250 may have a hole 278

30 formed therein in the proximity of the lower portion 280.

The holes 278 may be appropriately sized and positioned

to receive the rivets 180, Fig. 1, or other protrusions

located in the panel 128 of the chassis 120. As will be

described below, the holes 244, 278 gerve to secure the

35 gasket 100 in a fixed location relative to the chassis



Substitute Sheet - 4 July 2002 19a 10 20 3. The chassis (120) of claim1
wherein said conductive sheet first portion (252) has a first outer 5 edge
(254), wherein at |east one of said holes (260) in said first portion (252)
has a first inner edge (264) |ocated j acent said first outer edge (254)
of said first portion (252), wherein said first inner edge (264) has a
first tab (270) extending therefrom wherein said 10 first tab (270) has an
end (271) located opposite said first inner edge (264), and wherein said
first tab (270) is configured so that said end (271) is proximte said
first outer edgeo,294y. 15 4. The chassis (120) of claim 3 wherein said

first tab (270) |ntecoses sadidobilate BAGLLON dP32L ohe a0 AGLE. 06 abou

twenty degrees. assi’s : erern sa| conducti ve
sheet first porlhgonl(Zslzé)Y hed langedendegar dped dgeegzabyd ter 6hA sai d at
| east one of salikRebssc (#hA)kel N16aI d conductive sheet (100) has a second

i nner edge (266) |ocated adjacent said second uter 53 256) of said
first portPon (252)Rehweridichagaiy JF368- |?'|n¥f &dg&hes9396%) 114 % second
tab (272) extengliavgdt aefademmmchehbedgen 12ai and etenderabcd R E)rthas an end

(273) |l ocated %ng_o%lftgh %h%s%ggogg i nner g d(b%6g\)> rg(:iréa\é\g‘u%rl in said

second tab (27 IS con ure hat sal d 'secon S pI’OXI mat e
sai d second outsgpwgdggo(gg@)tanggagly 'Fﬁé‘léﬁaﬁ%}@(cﬂ@?o ofogqdtedm 3 wherein

said first tab vil?cmh bhas@mesabdizoNdieiye, s&}a.@t oher§asmr tiioonw{252) away
fromsaldghas S flrst SIS {12 éaoieclalml

wherei n sald f| s eFShE ?E%ﬁflﬁas?ﬁfe‘f PP%tof)rr‘b@‘r SnSTﬁ]fze)r & ng

t heref rom V\hergaakESail@IO omyd gé tnp Vet 15 et féh@mam@@ proc&ihsifi thee Sheet - 4
July 2002 21  gaskets gasket 100 and the assembly of the gaskets 100 to

the chaseis 120. The gasket 100 may be installed onto
the chassis 120 by placing the holes 244 in the

15 horizontal portion 240 of the gasket 100 over the pins
170, Fig. 2, extending from the ledge 124 of the chassis
120. The vertical members 250 of the gasket 100 are then
pulled taunt and the holes 278 in the vertical members
250 are placed over the rivets 180 in the horizontal

20 platform 126 of the chassis 120. Accordingly, the
vertical members 250 of the gasket 100 contact the
vertical members 140 of the chassis 120. More
specifically, the tabs 268, Fig. 4, contact the vertical
members 140 of the chassis 120.

25 As shown in Fig. 1, the ventilation holes 154 in the
vertical members 140 of the chassis 120 are aligned with
the openings 260 in the gasket 100. Likewise, the guides
160 on the vertical members 140 are aligned with some of
the openings 260 in the gasket. The openings 260 in the

30 gasket 100 may have widths of about 5.5 millimeters, so
ag to correspond to the diameters of the holes 154 in the
vertical members 140. It should also be noted that the
tabs 268, Fig. 4, are positioned so that at least one tab
is adjacent each ventilation hole in the vertical members

35 140. This positioning of the tabs 268 serves to improve



5 first hole fornmed therein, and wherein said first hole is sized and
positioned to receive said first protrusion (172) . 8. The chassis (120) of
claim7 wherein said 10 chassis second panel (128) has a second protrusion
(180) extending therefrom wherein saig conductive sheet (100) has a second
hol e formed therein, and wherein said ®cond hole is sized and posi ti oned
to receive said second protrusion (180). 15 e~~-- 2, ,, 25, 30 35
Substitute Sheet - 4 July 2002 2l1a 5 11. The chassis of claim 1l wherein
said first menber has a protrusion extending therefrom wherein said

conductive sheghefiMstatRenbibOibhdetdebf| thd AniBdibhelRi Rneadtkaierei n said
hole is sized %th é“%fQCQQSQiéchéG?%%ibe?aid first menber protrusion. 10

The contact between the gasket 100 and the third

vertical member 146 of the chassis 120 is illustrated in

5 greater detail in Fig. 3. As shown in Fig. 3, the ends
of the tabs 268 contact the third vertical member 146.
Thus, the gasket 100 electrically contacts the chassis
120, Fig. 1. It should be noted that any portion of the
tabs 268 may contact the third vertical member 146. As

10 described above, the tabs 268 may also function as
gprings. Accordingly, the tabs 268 may also serve to
bias the gasket 100 away from the third vertical member
146. This biasing applies to the vertical members 250 of
the gasket 100 in general wherein the vertical members

15 250 are biased away from the vertical members 140 of the
chassis 120.

Having described the electronic device 110, the
operation of the electronic device 110 with reference to
the PCI board 112 and the gasket 100 will now be

20 described. The gasket 100 serves to electrically connect
bulkhead portions of PCI boards to the chassis 120. This
electrical connection is illustrated by the PCI board 112
of Fig. 1. The PCI board 112 has an electrically
conductive bulkhead 290 that serves to electrically and

25 mechanically connect the PCI board 112 to the third slot
136 of the chassis 120.

The bulkhead 290 may be an electrically conductive
rigid member that provides structural support to the PCI
board 112. 1In addition, the bulkhead 290 prevents EMI

30 from interfering with the operation of the PCI board 112
and, thus, is required to be grounded relative to the
chassis 120, preferably at several locations. As
described below, the gasket 100 serves to ground the
bulkhead 290 to the chassis 120 at several locations. It

35 should be noted that the bulkhead may also prevent EMI
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presents a relatively smooth surface for the bulkhead 290
to slide against as the PCI board 112 is installed into
the chassis 120. Accordingly the PCI board 112 will not
bind on the gasket 100 as it is installed into the

20 electronic device 110. The first guide 162 and the
second guide 164 gerve to prevent the PCI board 112 from
rotating as it is slid toward the circuit board 220 and
into the slot 226. The first guide 162 and the second
guide 164 also serve to prevent the PCI board 112 from

25 rotating after it has been secured to the circuit board
220.

As the PCI board 112 is installed into the
electronic device 110 it is connected to the slot 226 and
secured within the chassis 120. For example, the

30 bulkhead 230 may have a conventional notch formed therein
that is received by the pin 178. The notch and pin
coupling serves to secure the PCI board 112 in a fixed
position relative to the chassis 120. The bulkhead may
have a conventional tail portion, not shown, that may be

35 located between the chassis 120 and the recessed portions
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282, Fig. 5 of the lower portion 280 of the gasket 100.
The tail serves to guide the PCI board 112 into posgition
relative to the third slot 136 as well as to attenuate
EMI. When the PCI board 112 is in place as illustrated

5 in Fig. 1, the bulkhead 290 is electrically connected to
the gasket 100 and, thus, the chassis 120, at a plurality
of locations, which reduces the EMI effects on the PCI
board 112.

As described above with reference to Fig. 4, the

10 lower portion of the gasket 100 may intersect the
vertical portion 242 at an acute angle. This acute angle
gerves to open the recesses 282, which facilitates the
ingertion of the tail portion of the bulkhead 290 into
the recesses 282.

15 The electronic device 110 incorporating the gasket
100 as described herein has several advantages over
conventional electronic devices. For example, the
ventilation holes 154 in the chassis 120 allow large
quantities of air to flow past the PCI boards.

20 Conventional chassis of electronic devices do not have
the structural integrity to provide for ventilation holes
in the vertical members 140 of the chassis 120, while
maintaining structural integrity. Accordingly, the
spaces between the PCI boards in conventional electronic

25 devices have stagnant air that cannot be circulated
efficiently, which caused the PCI boards to operate at
higher temperatures. The improved ventilation provides
for greater air circulation, which reduces the stagnant
air space and cools the PCI boards more efficiently.

30 The improved structural integrity of the vertical
members 140 permits the vertical members 140 to be
narrower than in a conventional electronic device. For
example, a conventional electronic device may only be
able to place the PCI boards at spacings of one inch due

35 to the limited structural integrity of the chassis. The
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10%; & ()--1° less than one inch because the chassis 120 will support
thinner vertical members 140. For example, the PCI
boards may be separated by a distance of approximately
5 0.9 inches. This improved structural integrity allows
for a greater number of holes 154 to be formed into the
vertical members 140 as described above.
While an illustrative and presently preferred
embodiment of the invention has been described in detail
10 herein, it is to be understood that the inventive
concepts may be otherwise variously embodied and employed
and that the appended claims are intended to be construed
to include such variations except insofar as limited by

the prior art.

f
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5

1. A chasgis (120) for mechanically securing electronic
components (112), said chassis (120)
comprising:
a first member (142) extending between a first panel (124)
10 and a second panel (128), said first member (142) having a first

plurality of holes (154) formed therein, said first member having

a first edge and a second edge,

at least a portion of said first edge being wrapped toward said

second edge to form a firxst hem in at least a portion of said

15 first member;

a second member (144) extending between said first panel

(124) and said second panel (128), said second
member (144) having a second plurality of holes (154)
formed therein;
20 a space (132) between said first member (142) and
said second member (144); and
a conductive sheet (100) having a first portion
(252) and a second portion, said conductive sheet first portion
(252) being located adjacent said first member (142) and having a
25 first plurality of holes (260) formed therein that are aligned
with gaid first member first plurality of holes (154), said
conductive sheet second portion being located adjacent said
second membexr (144)
and having a second plurality of holes (260) formed
30 therein that are aligned with said second member second plurality

of holes (154).
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located adjacent said first outer edge (254) of said
first portion (252), wherein said first inner edge (264)
has a first tab (270) extending therefrom, wherein said
10 first tab (270) has an end (271) located opposite said
first inner edge (264), and wherein said first tab (270)
is configured so that said end (271) is proximate said

first outer edge (254).

15 4. The chassis (120) of claim 3 wherein said first
tab (270) intersects said first portion (252) at an angle

of about twenty degrees.

5. The chassis (120) of claim 3 wherein said

20 conductive sheet first portion (252) has a second outer
edge (256), wherein said at least one of said holes (260)
in said conductive sheet (100) has a second inner edge
(266) located adjacent said second outer edge (256) of
paid first portion (252), wherein said second inner edge

25 (266) has a second tab (272) extending therefrom, wherein
gsaid second tab (272) has an end (273) located opposite
gaid second inner edge (266), and wherein said second tab
(272) 1is configured so that said second end (273) is

proximate said second outer edge (256).

30
6. The chasgis (120) of claim 3 wherein said first
tab (270) biases said conductive sheet first portion
(252) away from said chassis first member (142).
35 7. The chassis (120) of claim 1 wherein said first

panel (124) has a first protrusion (172) extending

therefrom, wherein said conductive sheet (100) has a
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8. The chassis (120) of claim 7 wherein said
chassis second panel (128) has a second protrusion (180)
extending therefrom, wherein said conductive sheet (100)
has a second hole formed therein, and wherein said second
hole is sized and positioned to receive said second

protrusion (180).
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5 11. The chassig of claim 1 wherein said first member has a
protrusion extending therefrom, wherein said conductive sheet
first portion has a hole formed therein, and wherein said hole is

gsized and positioned to receive said first member protrusion.

10



