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PCT/ US97/ 18673 g EXPANDABLE PANEL FOR ENVI RONVENTALLY. "

CONTROLLABLYOOAfBR(R .~ CROSS REFERENEASPHIIGZ ATED
APPLI CATI ONS ' The present application clainms the benefit
of U.S. Provisi onaEXPANDABLE PANEL FOR ONMEBNTABIX fil ed

Cct ober 15, 1996, entitled Expandabl e Air Defl ection Pane
STATEMENT REGARDI NG FEDERAL | COINGROEEABLE CHAMBER

RESEARCH AND DEVEL OPMENT. t_applicable. 10 -
BACKGROUND OF THE | NE/EFB‘P@NREFERENCET RELATEDAPPLICATIONS | at es

enerally to t ' WA 41O . . .
Jont 1ol | bl o crineussdit dppIRatih gistihe HMARAEOMYIS PISABh Y Appiication Serial Np.
circui 5§ c@i2B3T0s filed October 15, 1B9G emitled cCBXpantshle t Al Pefiedtion Paetnwhidh is

relates tQ a renpvagbl e panel for use with such appar atus, and
still mr@?&?‘?ﬁ@éﬁ‘zﬁf‘f‘?%ﬁflﬁ’%&mﬁ%or having an expandabl e portion for use

W't h 15  appakyuSrEENE DINGFEDRERAINY SPONS onents.
Integrated (1 C) circuit packages ang ot Her, se% conducter pér)ogucts are
mass- pr oduced anRESEARCHANDDEVELORPMENTE  rcuits within

hi ghl y so%s;t i cailed, conpl ex and costly equi pnent. . As with
many mass ®roducts, | C packages are prone to failure, in sone
cases Wi thin thBAﬁK@ROWNDt@mecN operation. The
conpl exity of equi pnent w thin which 20 such packages are

i nstal | ed makeTheoptventien atlatss i gsnerally| tor the fieldhof) apprdtates haing efvdironmentgilye
when equi pment.. reaches, t he final, i.nspection. stage of producti.on, befqre

Fai luros SPRTQIAIE FRRIberR Furh A7 dptB{IoE RrssrioR of deting AecBpric, St cogmoamets.
repair. ad%&esﬁé}ﬁbﬁlhﬁlz,nihec erft OnPéridnCielfdEs to a removable paPIOS 88 WiME Buch
nore significantly, en the product has been installed in the field and a

servi ce t apparamisaandretill mork daticulaaky; o palear having 1sa expsudabisperiop fonwse math

can haye a . Si.gni i can f.el ofitability. Mre and nore
of t enigho@Bﬁ?sﬁ%zgwlglanﬁsgﬂg Fglé‘_flg(?‘%gg&eg{s' si nply cannot be
tol erated becauagggited (I€) RRtEI0packalss didsdthdr seificoddiGepRdaess ard\hass-prodiitdd
manuf acturers of el ectroni c equjpnent are demandi n% ever greater_ quality
and dependagiinstalled in electronic circuitswithinghly spphysticgicd; eomplek apd gostly equipment.

Quality ang me&g_gyirh%%@-@&&eg rﬂ?ﬁd&fc@ I@“Pal Pl ﬁjel}%oﬁé‘ .t@%lﬂredﬁrga%ﬁlleo&ség

those IC _ ages I y to early, prior tot

i nst al | at ivithinthd fisst bfie floukagdoursofaperativantThe@omplexity of equipmentstithinl which
detecting flawed | C packages, is referred to . bumin." "Burn-inQ" _
gener 201 y such packages are tnsighisdsaakes PoginsALERory Biluces Pighl Weesieblo i srameleso
testing | GRAGKaHRentirtdthss e Final MSYeti6a stage of production, before failures are detected,

the high level skills required for inspection and repair add a significant cost to production

expenses. Even more significantly, when the product has been installed in the field and a
service technmician must make warranty repairs, the costs thereby incurred can have a
25  significant effect on profitability. More and more often, hdwever,'post-installation failures
simply cannot be tolerated because of the potentially disastrous cbnsequeﬁces. As a result, '
manufacturers of electronic equipment are démanding' ever greater quality and dependability
in commercial grade IC packages. N S S -
Quality and dependability are enhanced substantially by early detection of those IC
30 packages likely to fail '.early,'p'rior to the installation of the IC packages in equipment. One
' method for detecting flawed IC packages is referred to as "bum in." “Burn-in” generally
involves a technique for stressing and possibly also testing IC packages within their physical
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PCT/ US97/ | 8673. and electrical limts to discover |IC packages that .
may be pronWOO¥16Wl|y fajlure, or to enable . the gradi nBCENSYEBETI ng
of | C packages according to perfornmance specifications. One burn-in

t echni que and electtieal limitito gisaoven 1Gepackages thay indybeproka &6 Sarly FAIuEE TF % SnBle
NuMer ous pri ntﬁg ci-r%ibt, or burn-i.n boards; placing the burn-in

boar ds i nti5 &g and gortneptIC Hackasss a?Fz?\V‘%"H% to, perfoymange, spacifinatinns. One burn-in
parti cul agde SRRt N8adi | P ’ lving el ectrical
t est g’i“gﬁm s I?%déégﬁ:drllﬁ%]%q%%%ﬂ%gagélmgg%%sn@gn dc()gtgg’ i r&%'oW?@F% y
subj ect i ngiredit of Bumeinkmgeds; placing thecburivén beards intorp bbasing withQr chanfbeehi dg an
peri od, of ti.nme; rem)vi.n‘ga%nhﬁ boards fjyom '&He g?anber and unl oadi ng
the | C patRafanEnenf, partif FRPSTafE, that 18 frlosely contrpliable; rapplyimg electrical] test
use. or ; [ . 1) : 3 " 0. C r.of the
or or - art SEATGS BRATC pelBage on cach bdbinBLARP il hn Forgl W Rerin 10 1€ pPhpes
numer ous touthe sande knmparatuegifos a specifis pevidd ofidimeyrembeingtthebsaris fiom the chafiB&el

to have an_access Opgni t.o the burn-in chanber to allow, | oading and

unl oadi nga‘i!!f1 unloading §he 1C Paciges F‘.‘éﬁr"[“ﬁ%i“} bYaTds r-sopine, sissbYian, and a8 er
or access LNg covering, to cover and uncover the access opening.
Prior art bumin chanbers are shown, for exanple, in U S. 15 Pat ent No.

5, 359185 -t 0 HAsHixample ef a Sburp-inP ghamisr afshe prionart hbld3a, thS@vemnty v ki k
et al. Probl ens .have been encountered with typi.cal prior art burn-in
chanbers, bogrds, ﬁaﬁéggaragm\@ng NUMeTquy Q'P“‘@W*ﬁg Wﬁk?‘geéuﬁ\h‘é?"fﬂ] hehers 5

of the chagdaeioshavel diNhdckbenfipoathe dati-iE BRMERr to _auow%gdiﬂg%aaﬂﬂaa&?g of
al  ow opening of the front sw nging doors and | oadi ng and uhl oading o

bur n-i n bbands boaxdisc Fusther, thethembesmusthayp erdoer] opacesss bpening evtesingFtogaverri ¢
probl ens: 20 been Qun er. nel | oadi,ng and. unl oadi.n he
burn-in boar coé{?roﬁlﬁ(fcf:%sg%@ ew%gr?oq Mb&ﬁﬁ%%@@m@ﬁe ?l'&?%frbg?q??‘ %i‘Fg{' t he
physi 13l | patenkMeyr 513591085 iy Hastihdgy o tal.casf ULS. Pawde®y. 5003,156 to Kildtidiet al.

around to_transfer boards between a burn-in board cart, or holder, and the
chamber . Problems have been engemnter %@&B&%ﬂ%mbm-@MP@, which have doors

| mport ant g, t r L0 0 t 0

o1 gnt - valpEeFaR it qitfaldRyRERAN Ront of the hddlichs | STprfiAD Bhibe JE0HRRents

ef f ect onarburesessary tonaligwiopening withé front swinging dodre ahd ripading and wiloddieg b

packages . I.s controlled by directin cont.j nuous fl ow of, tenperature

cont r ol | eBMIBIR QOFEIS, Wbéc%?fgrtﬁécgiy ga%ﬁ&P?‘ﬁ‘S%JP Ingearts. {qupgogp? PEEHPH 82Yhe

extr eyp aﬂ&d%ﬁoﬂféeﬂ%&%? ﬁ&?d&ﬁﬁé}tl@ﬁir@’add\ﬁﬂéaﬁiﬁgaﬁ%%ﬂﬁin n%oardsf%ﬂﬁfﬂxe%aﬁx'ﬂ&
IS ere a

burn-in boards an after renoved fromthe c er. For burning-in
power f ul , ddorglwhicls ipealiyonquies thaphygicslly awkwardansl physically sfressfill mmovement ofie

burn-in bpar.ds 30 . St of i gh wol upe, such as.at.a rat f quer
2,600 cubfiEnipgatound fo iho dS%SF’\'% 3 Qrzpsmn boatd gy 5 1dlaef, Ande € at ed
% gg/ellagsgac KBO@Sother aspect of burn-in chambers, it is important to control the temperature?
PCT/ US97/ Wilkip3 the- chambers becauseslight rvagiations i temperatyre:|can phavieagesignifinantly
t enmpeysat u &Ir-“gg%i L. sh Fo[e ATaINE Lt [HPé f ver the -
burn?jlsfl1 b%ar S an%ﬂfcz%gac agggy c\%ever?hg%%%%esrs’oﬂrlgga;f?are #&ﬁ%&g%&k&&

is controlled by directing a continuous flow of temperature controlled air over-the boards

during burning-in. The air absorbs the extreme amounts of heat generated by the IC packages

mounted on the butri-in boards and is thereafter removed from the chamber. For buming-in

powerful, high dissipatibn IC packages, for example, the air flow over the burn-in boards
30  must be of a high volume, such as at a rate-of over 2,600 cubic feet per minute, to effectively - -

remove the heat generated by the IC packages. -



betyveen the burn-i'n boards and 't he access door and interior walls of the

typical bur Qud bere chanber, creating an air flow path of | _

resi stance no 98&/%?' ‘the boards. Air also deflects 5 of f. ofjl?ﬁgs%(}mzsi n
us cause a reduction in the necessary

boards and intq_.th aps, The t .
airfl ow over thedT| %fe%agﬁQﬂggmo‘%aﬁﬁcgﬁgﬁsd@e_tﬁﬂeﬁﬁﬁﬂéﬁwwlﬁ air shonld igeneyalys

bet ween t hg; 7 iHe bRAR a?c{kdﬂrd ! ' S the chanber i
m ni m zed hlﬁ?lﬁ%?pogogr%ve%wgnber g‘qf)oy | ?gdi aef{ﬂek'qg?‘%o%}%’cﬁ?%%s ?ri%pﬁﬁlﬁst%W?‘i
various déetwemn, theuimein triardsdadd thet aocess dadrf dndsinteriornwallsabt @it tyPidal burn-in
access doors of t r art d?ii ces,. however, are not equi pped for

oal ori
ef fectivel Fhi It‘gg aixgarnl' ﬁPWc%ﬂhQ G 1GEpanc AU VSE theckoards e Adloalso deflects

coveri 89, qef inBBubhlinlbodtaPRAL ko HRYBE TH gaps thus ERRTAEducBhlsf (Bl §Sescary

avoi'di ng the ergonom c problens descr
simlar taitflovsevatdseIC packagesomctha beardsxThet undesirediaio flowf inrgaps betwetn Bashiih-

oo v Tl 8 i s B S e B
used for QjhgEckmy EQST%%S Riith VaHidisRRVicks subll 84 gﬁ‘ %de?lu&grsaﬁaﬁﬁg %?%%lgﬁoil}y Pfhe

ovens. , there remains a need for an énvironmen
cont r ol | akdceess ldantseof typical pmer, arbdevices, howeveesare ciob equippeat fort @fectivdly $ilingor

por 1 Ol C e HHE B3R GePorKie B OB EHNG Gt 0 numin PorkeI prge o

bl ocki NG chamber, %iﬁm&ewomiﬁgme@%dﬂaﬁ% ?ﬁbpéfﬁsrﬁesaﬁﬁeﬁm@.er covering.

Preferably, the chamber covering ) be easy to nove between open and
cl'osed posi ti orRroblethst $imilex pa thise |desqyibed jabaverialsb dxist with doemssfor \otlerdtypes of

.control | abl y. expan and retracted. E ciall || receiyved goul d be a
chanber  devicd 3RS The Wikerh BB Blon PRAT® el comirinaid i Rtheb yPeccpt
openi ng anfvick® hbvidg tdGironmentaliy ¥ittdllableschambass wsed oL btk phipdkes MUER other
upwardly and downwardly, and does not require burn-in board

| oadi A§/ urfieddsseah 35aonBeation-type P¥eRe. to turn around to | oad and unload the
25 chanmber. | aﬁlsi)?ﬁeret pe%lﬁcxgs\é%é&gfofgﬂ!eﬂvip&xﬂ&?%%%ﬁ@\%%véhﬁﬁgQ€§?'vlrégi6t§, or

mul tipl e chanbe er ‘openi ngs, cou
i nt er medi akeessoBr, Al ddesndt swihgusper dutwardly fiopnihenfedritaf the icharabgedt s fror

I ' I [ f th | al h i kage
1'aced | n REishibEEHon FRTRPIRAt SRR b6 chBRBH B ORIt Eliae A E .
used to r;Qfd LSd ' Tafaly
Br £F SuMRPEE e iRy et te Qﬁmgéﬁ‘f'rk{&%ﬁ o Fiall, g A i Foveithe
i nventon, willlter easy so mavei ittwieamopepraudaiessd ipasitings and theasipandable portion will be
S onnent al) b £ bt RS el TABEREHy ol i WRITHEY ALl

98/ 16781 vering that requires minimal space around.the chamber for opening and closing the
PCT/ US97/ 1c§6%?g iqncl udi ng a s(?harrber openi ng cover np. The coveri ngg

i ncl udes abveérig tsuc @s expevedag|that movespupwardly ardadowsw reidodaesinot gequir
chanber en the cqovering,is i,n a close sition. A chanber, openj
covering actudt §Par§nl§mhgg/uﬁ§%w§rger%qm§ﬁgp§% e*‘ol 0 t%?w_eﬁ? &aHFaé‘gs'frﬁg?dsﬂ%
open p§si tchambear) dideallyOfiRCedveting icouldrifd aded \With @ ddveceoRfving shultiple dhafibers or
position of the chanber 5 opening covering.allows at |east partial access’

to. t he ch&hwaber ppenings, caBldobe maygd imeevarous intepmedialsl epeBopasitéensnand psed in
capabl e 0f; ZiiRSE A iR dpparfsYBY ntSmbed 1SRRNEadd S105aihE 51 GlaABEFials (such as IC
packages) placed in the chamber. Further, it would be beneficial for the device to bé used to
retrofit existing environmentally controllable chambers. |
30 _ _ . BRIEF SUMMARY OF THE INVENTION . _
In accordance with the present invention, there is provided an apparatus having at least

one environmentally controllable chamber, the chamber having an opening and thé device
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adj acent the covering when the covering is .in the closed positfon and the.-
expandabl e &o’rt I on I S expanded. o _ Dependi ng on the .

~appl i cati onWOBEBLappar at us, the chanber openi ng covering nBGTASITISEE ude
first and second adjacent expandable portions and may be noveabl e upwardly

into an includimen demilieropening chveringr dTlye icovering itichslesl apdisasti Gie. expantiffe .
t he chanber openi ng covering. . %&3 capa&l@e of bei ng noved into_ at
| east t woPOHOR HeisTs; sxpRadably, o fae £ Vh thgrayering is jw @i elpsndspositian. rhy

be used w Qiﬂkﬂl?)' d | &‘%ﬁﬂg‘ﬁg h [ in
chanber.m%}gﬁn@er g%ﬁg@@%ﬁ%%b@% cha gﬁﬁcﬁe)%(%ien ggg)gwéﬁn?\a&qg%% Jart or
i ncl udes epempasitiorednd ®elssed positionmelatibetorthg opeling. ATt apeh @obitioh b tieéHambeand
at | east one,chain engageable wth t._gg chain gtﬂ de, and t he chamnber
openi 1% cORGIRG, GOVerIRg eHARE Phlpestcpartitloocrss, o the, Fhatiber dhigugh fhe jogewing. The

rotatabl e | | | ats ' :

hart | nogmaable pBRIGH may B Saf PO bELIRIARAR, SR PSETE SR 1BgH pic oallber
and at | eadjacemivthescaverihg mien Hie caveribg isin theclosad pesitiornarel therdxpandable portibnide
t hree hi n%[es. TEﬁ expandabl e portion may be i-nfl atabl e.

The preselt®XpP I on may include an expandabl e portion expansion

mechani sm The . ' ' ' BRar, SHAEn belvid

urgi ng nmenber gr?g odrlﬁ%'?’ ﬂpggg?plgeﬁgbﬂwq%i sto%.ﬁé/’%gtcglrl@gﬁl? I n eﬁﬁégﬁﬁ%‘y
al so 10hcl imtidafirstanarseadrdoadjarent expandsbiepartions andahaynbesmoveible upwandly into an

enbodi nent, the.expandabl e rtion retract.i.on anipsmingcl udes, at | egst
oo cor g Oben POS AR iR St BRSHAE ERAtROie thabes reminth rovBan o
moveabl e Byyael @lphBIeldfUting movEE G Bt FabPGioUSeR positithb Nich dsNRivigEfRP bpen
invention may include at l'east one gui de nenber = capabl e ofr assisting
i n mai nt apesitiepsakndymar e usdd Witk 2 bamvindroagheeating dexdcewhen thei chamberis a bumn-in
chamber . %0 I n anot her enbodi nent, the present invention involves a
devi ce fof ‘Eﬁpying t he space between at | east one burn-in board

di spoggd i n a lpybhe EMbEAIRERE thedintber 0p&ERE covering @BRALOR ndleddshEmoetdandtdéast
Thi s enbodi nent i ncludes a door novabl e between at | east one

4 one chain\guidsgrotatable by the motor, and at least one chain engageable with the chain
PCT/ US97/ OR&D it d §‘Eq R I is -
openi ng, é‘%@zéf‘d It%eacs}f one°§§‘§% a eg' ﬁeq::ggrt Ion glté%%gzé on t’%@u%e(;(a):s?ﬁ? he

expandabl sotgtablei oy shid fptexarihdadouaterbaiance heprinp aasbaciatadi dvith the chpihbl In ofie

substantial | y_occupying the space inside the chanber adjacent fhe dpor. when
Sho ! M ! Crplddipient e GBS PORIE HEbies o8 AT, S ot S BTE SBvRiPEe 5
into g o b%g?i L5180 Hling® mAMAPALAY ivcludd fhrée hinBS&E ITROSigan@Eble portion ma

A bur%(?i nﬂﬁglar 'sﬁeéé%nsrl\g@g'%?ce may b lucsed may begconnect eﬁghvm _t?\p?heondoo}F.

A door be irdlatabd¢.or may - be i ncluded - having a notor, at |east one chain

gui de rot at abl

by the . d | . cha ble Wit h
Thechai n gui dShaREFSERKRYRPn Yanlure,af sreaiiepls PEfioh pteitie RSt "rhe

rot at abl eefyankiof HBHAhisAthay Kevenitdeddhlons aesifienti wiginaSmembei afd/ot tab 16436 one
shaft. 10 - The expandabl e portion may include a face nmenper.  and at
| east t wopistape Therpyesent invention may also include an expandable portion retraction mechanism. - -

25 In one embodiment, the expandable portion retraction mechanism includes at least one cord-
like member connected with the expandable portion and being moveable by a retraction
mechanism actuator. Further, the present invention may include at least one guide member -
capable of assisting in maintaining alignment of the chamber opening covering with the
chamber. ' '

30 In another embodiment, the present invention involves a device for occupying the
space between at least one burn-in board ‘disposed in a burn-in chamber and an access -

-opening to the chamber. This-embodiment includes a door movable between at least one .
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members. The device may include an expandabl e portion expansion mechani sm

havi ng at - | east one resilient urging menber. The expandabl e &rt ion -
expansi on Bh nay al so or instead have at |éast oFETHIPRIT The
device may al so i nclude an expandabl e portion retracti on mechani sm

oEe enbod'gpg}mposition Lagtidngy cﬁased.@agiﬁrp Ealatim nge Ithdl; epening;eancbg?lagt ofle bixpantable
t he expandahl e portion cord-1i et _bei.ng nmoveabl e by a retraction
mechani smPEE9 a;ﬁmo_se ot the dodt, the W?@Fgﬁmfﬂﬂgsmwgblp 1piocthp charmher and
i nvention caml&@?ﬁlbﬁfbnﬁmﬁbé&ugzigr@&ﬂé Bphcalindi@si e ,c_:hambefﬁgya@éh‘f IO RBG WAk the

cont-rol | abl’'e chanber, the cha havi ng an openi ng, appar at us
i ncl udi ng deexisdn therclessdgositign: Whe dernmay bomeoneable upwiandbeinto dopenpositibntdnd

coveri g ao nea'gdﬁ}g. tThe co eri.{a means are novabl e between at |east one
open pdsi SPERVATHLY inteaclos pos“&bosition relative to the opening. The

apparat us al so A Pemlifiafi RAAEREEEcERED be AT 1RGY B8 &@1 ansqdd’
covering, wherein the expandable meansyig ex_pag%ablcgmllerﬁegqt emﬁ%ﬁérﬂdé& '
when t he setmator may beducludedyhdving aymotter, at least dng ck4in iguide rotatable by the motor, and

Accordingly, th t t ' i na | f feat d
fevant agoa tsast Wi RbRtenp @R e CRARL R aE i G2 Ho0h o The RerSator oy gy nave
associ at e suft Fotsaierty B fiotdr and a countefaldnet kit LassHantes with eSS burn-in

chanbers. The chanber opening covering, or access - door, of the present:
i nvenl®on has dheccupandable popion: mey ivelpdelacface msmberdandyat deast twe side hinge

hanber d ffigiently fill. kd th in th ) .
i acent ivmter itsr vide gk IR m BePEIER fotFoR RESTsiah doeChait datioe
control Wdakli 6hel RSilichadipaig membeer The ¥xpahdable pertidireiRansieR itdchAtisHf mhy 8lso

present invention is easy to npve between open and closed spositions,
and the efpinstead kavsoat ledst ane risteny yThe,deviemmay) alsoligclede) am expandable portion
retracted ri . ; i ' abe ' o]
0t O ptdflon mechfRYE! LAY cBboliienP b Wl VBH! Y oSAURTHERBE Bdtiidied
3) 15 with the \WRp2pdable/ brtion, the cord-like member being moveable by a retraction
PCT/ US97/ 18673 . fromthe chanber and requires m nimal space around the
chanber f Biechpasmagtuald. cl osi ng t he covering, such as a covering that

moves upwardly ]ﬁpgt 8 bdigxe\%ﬂ?%&&é@éﬂt Hﬂreﬁﬁoﬂ #}€ludes . P%@gﬁg%ghﬂ@}gg{ fegéri '

could be configu e use a device having mu
multi pl e oharheitormpentaliy sontrallsble tlamimvcthei chiamben having annopenimeg)i the apparetus

| positions,and..5 wused in-conjungtign wi th apparatus for .automated | oadi.n

Bnd un ondchsling igRDs ef epreiig e et boaBiRg i deni. &1 BOYHIE teCpyrEinE
chanbgg. Fidahdefhe LMRIMEGRSIHs dré iVabRbetwEerbst 1atCorieOopen positR afd b closed

exi sting environnental |y controll abl e chanbers. The characteristics and

advant agegposifion relativento theeopsningi nlhmappsratas slse ikdudestrxpandable means gennected

addi ti onal .features and benefi W T il . a ent, tp those
SR oo it et 30 coVERk Rerrl the, iSRS s i roBRANE Mo e MRRRSer
ref er ri ngwhn thedmbiifs PFf 66VERIARYS iMGhelcloved yissition. o o

BRI EF DESCRI PTI ON OF THE DRAW NGS For a detail ed description

of the pref er r éscomiingly.famprset inveation cempriseha cesbipption af fipfures and adyariagss

made 50 t{g:4C &Y 'tggsug&@ﬂaﬂgsad%ee tHE technology associated Withe edvitonmiditally

i somefric View of a device for burning-in circult conponents having a
controllable chambers, such as burn-in chambers. The chamber opening covering, or access

door, of the present invention has an expandable portion capable of extending into the
chamber and sufficiently filling or blocking the space in the chamber adjacent the chamber
opening covering, enabling optimal environmental control within the chamber. Preferably,
30 the chamber covering of the present invention is easy to move between open-and closed
positions, and the expandable portion is easily and controllably expanded and retracted. The

covering of the present invention can be configured so that it does not swing open outwardly
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15 burn-in chanber -and a preferred enbodi nent of a chanber o_pi‘ani ng‘ - .

covering with a pair of expandabl e portions nmade in accordance wth.
the present W Ton. Figure 2 is a front vi ewPST/¥9183i ce
of Figure 1 showing a preferred enbodi nent of .the covering actuator

of the prdmeanthe chapbier @nd requires minimal spacegaroend theschmmbies doredpening med\clokinghe
device of Figure 2 haying the.co ering of the present 20 invention

renpoved. the covering, suchs g foyenng that;mpkes upyaydly ogmwardly g dire covering-ofithe e

3 o ) . i e : ; .
2 taken alpger%n ﬁllnﬁes &g %g?meonlgfg tsq}t%thdesg???tth %ﬁégﬁl%gl\lm t %oﬁl?m trﬂgc@e'? érg,;b:i' I
of a covemultiplecthaatber opemings, rconkichs dmved intot varicus ipterseatitte open positionstandn.
25 : Figure 6.is a partial cross-secijonal view.of the _device of
Fi gur e52 Rk SPYHECHqm withgpgaratus for au%ma?e‘f haaws_e%ndﬂg?ba%n&ro; F aeridlye
vi ews of Eﬁéh B ﬁaﬁcﬂrﬁeﬁbﬁhﬁeﬁ_iﬁ,thééﬁﬁnﬁéip‘@ﬁ&eﬂtﬁe PisErt! ifVerftfon can be 4428 to

chanber a a differe osition of the chanber opéning coveri ng.
Fi gur e 8a retsofit existinganvirommentsidy comdrodlablei camberfst The chavictsristiés &idpadventagesiodn

posi 11 on. dhpresent inventigEASRASHOVS Sl B8 MEROEAD R G Ao RGRFLE le rendily
expandabl Gphgtdit8mdtk skilfed GMEAUpBR SR the followiy BAIRA deSriioR $AA Réfeiding

posi‘tion.

WO 98/1067 84 the accompanying drawings.

PCT/ US97/ 18673 ' 03 - [ |G Vi ews-of the
preferred enmbodi nent of tmmﬁgpgﬂﬁgﬁﬁm@sand ekpandapl e
portions of thephnekefled deyeptibvbf the preferred embodifmety o€ thelifiventiof], RF@erfe Gl
views of a preferred enbodi ment of the expandable portion of .2 the
C?V?Li ngSmwmp%@tgfsMaqcnmpmmﬂmmn@mng upper iﬁ | ower hi ngtg menber s
0 e expandahl e portion.. . . “mg_- e }ﬂ%
of a covering 1g111rﬁ§ ffr g&? Rt iogl’?' ‘lileg\l/‘:leng}g pr errecglt mﬁ{p%xe’%i)og?ne )[Q/s
of an jgxpangai ehdsheriaan sSpefdred chibodinme of anthaber opdninggeoveringevith afpairtef
expandabl e portion. Figure 12 is an . expl.oded assenbly diagram

of a pref m@dabm%mwﬁmﬁq?@%m%émf@“m 9He%-0n retraction
nechani sm made . L GRAE et ice/of B | Sh6RAhd 2 PrefdtrbdR@idoldfhént of th
show ng t he cov%g?%gggﬁ(%ﬁgﬁteyrﬂtfl&ém&O?F%}eﬁ gure BBES a partial oL te
Cr 0Ss- sectdooéritlg acheitoraf tiee preseheinventiornbodi ment of the expandabl e

portion retraction nechani smof .t he.present jnventi.on. of, Fi gur.e 9b.taken

al ong |ines 13-Higure3is anisomelric vigy @ﬁ&’g s dint gf%g?rteitz&}av%géw %?q’eflﬂ% ofg'ﬁpﬁeéﬂton

nechamjasms .ﬂﬂﬁﬁﬁkﬁl 15 - DETAI LED DESCRI PTI ON OF THE PREFERRED
ENBOD%E!\n@{'enEb ° The present Ial preferred enbodi nents of the
invention are <SFiguwe 4 is af¢fesiddview.of the devicgefiFighresd fi gures and ‘described in

detail below In describing the pr ocH [ I .
i dentical refer ﬁ@?sscﬂﬁﬁézfqégﬁecél%ﬁﬁe&gg{tggfi%}e{%t | %%?n’%kﬁn glrongi%g? g‘? showing
el enents. glffef chain without the left rail of a covering actuator made in accordance with the present

. invention. : , :
25 - Figure 6 is 4 partial cross-sectional view of the device of Figure 2 taken along lines 6-6.
Figures 7a - ¢ are right side views of the device of Figure 1, each showing the interior of
the chamber and ‘a different position of the chamiber opening covering, - _
Figure 8aisa partlal cross-sectional views of the device of Figure 2 taken along lines 8-8
showing the chamber opening covering in a closed position. _
30 ' Figure 8b is a view of Figure 8a showing the expandable portion of the chamber opening

covering in an expanded position.



figures, are not necessarily to scale and certain features and certain-views
of the figures my . 20 be shown exaggerated in scale or in schematic form
in the int eWQs"Is"S%/mcl arity and -conci seness. Ref EGT/YRY7/18673.

initially to Figure 1, there is shown a device 10 having a housing 12 with
an i nsul at Eignres Yastheare isdietricaviews ofjthe prefered embaditeht of the oharmbdrapksing

chanber 14. The chanber , 14 . isguseful for testing, or burning-in, IC .
packages ﬁ?vﬂ?%ﬂygwm&?ﬂwwggmeﬁesfﬁsm‘é?mi%' known in the art. For
exanpl e, the depigfifesToY -Pird ﬁ%ﬁoﬁ?@e@&ﬂ%&&m&ﬁ%ﬁ%@%%gﬁ@ﬁ@%gg

of hol ding up to nunerous hundreds of packages 20.
are the tdowering ofishe pregént dpvenfion rshpwuigsthe cuppies aod dower hings mémberk aiftthe

14, or.pl aced %egjr(gﬁgs of - boards 22 onto cartridges 110 (Figure 7a)
li kewi Se nBRAR ! The racks 26. Electrical ports, or sockets, 108
(Figures 7a-e) piaGRkqdaly atdifiad fiis OF alcbferfipasring Bﬂeéexﬁriﬁv&tibgms% agﬂiefeﬁsd

racks 26 for connection With the burn-in bodrds 22 for providing dn

moni t or i ngeneboslithentcef aB@xpandahle pogfioml showing) thel WPpencnddower hinge membdrs axfthe
22, as is kno%'in the art. The construction, configuration and

oper ati on PR ‘Efé 22, racks 26, .cartridges 110, ports 108, and ot her
C?”}E’ﬁnelmcs of 1t fyguiéerD i Gn &kblo®dsseribly &ﬁgra&imﬂreﬁrﬂéﬂléﬂlba&rﬂeﬂe aftle efantisle
o] e

WO 98/1067gdortion retraction mechanism made in accordance with the present .invention and partially

PCT/ US97/ 18673 acka ch as a power supply, electronie circuitry,
conputer- s mtgeﬁﬂmﬁﬁg@é@' _control nechanisns, air heaters and air

bl'owers, are webiguie R a partid) @rods-bectibhal sliew bfla Peeferred sHBHimEROSE the 8kpahBisble

present invention, as will be described below, is |ikew se usepul wi'th

ot her typeportion wiractionmeshanismyof the pressnt inwentioniof Kigwre 9b tiken along linesk3-13.
ferring to Figure . | nter | - ; nber 14 f
oading | ariiE tais PRGEE el RebETetdibh bbndiRbe ke RS, T 0T

and exgsr acti ng ODETWILED DESCRIPTION ORTHE PREFERRED EMBODIMENTS of the
device 10 is provided through openin 30 in the, . front_wall, 34 of the
housi ng 12. 1t Ehegpresepdy %ﬁgﬁgﬁ@%@%lé}h@ﬁng&mﬁﬁ‘bﬁ& shewn in the above- .
enbodi ment; jof.: JeSRHBRE iR letadl BHSE! | iR ' i

single chégg%?ﬁ%ﬁ%%}%?% dgew Ce1§01e the pr e_slgﬁ%s%g ﬁ%ﬁf%ﬁ&ﬁgﬁgée V\n&fh
mul tipl e chieeidehticaliraference ntimerale are. used e lidentisy cotmaont gpsimilaf etbmentse sTher

bavi no. OovREERHBR Rt PSCAsSHIY o sealf Bid sorain SRERRE S Serlin vicwa, SEfhe elfes iy,
" chamgy Wﬁf&vnaex%g fell TR Qéalél%r iﬁ%&lﬁéxf_{ati_cvfﬂfdti ﬁn tHSnfeRdstb ARARNAA conciseness.

openi ng" neans an aperture, hole or orifice at allows accesSs to the

interior of theRéferrimghinitiadly. toRigure A, thare is showea device 10 havingadousingd2evith an

which is the area wher he. .. ' tnoll Ctgd, Vi

{reat ment . mSuBlH s ey A tieht FPHOTERIER SRRy &l gra 8T i ookop Bl 14
in Figure ik, useh® fof Qéb&jﬁ?,nbr Sifbie-1ns IChpackagedr 200 dishbsedl of banecinbbsids 22, as is
This is where the exenplary treatnent - burning-in of |C packages 20 -
occurs. Thinown in fhe arti droriexagipls, e drwins apay hold,qexmaty-toe pomds 2dneachsbaard

chanbeys 14,1 0n b raRRAk 39 3 huftferdtl hunlifeds BRTE Packisbes 20. The bum-in boards 22 are
either situated directly on racks 26 disposed within the chamber 14, or placed in groups of

boards 22 onto cartridges 110 (Figure 7a) likewise mountable on the racks 26. Electrical
ports, or sockets, 108 (Figures 7a-¢) locatéd in the rear of the chamber 14 are aligned with the
racks 26 for connection with the burn-in boards 22 for providing and monitoring electrical = -
30 test signal to the IC packages 20 on the boards 22, as is known in the art. .The construction,
configuration and operation of the boards 22, racks 26, cartridges 110, ports 108, and other.
components of the device 10 necessary for -enabling burning-in and testing of the IC

7



25 - 30 WD 98/ 16781 ' I S
PCT/ US97/ 18673 The present invention generally i.ncludes a .
covering, OWO®BEWE door, 36 that covers the - chanber oOPEHURHEIZEE and
I s noveabl e bet ween open and cl osed positions over the openings 30, a

covering pazkhgdsOsuctd as anpoviét KipPB/) EldetrenieO¢itduitfy, letnputérdssivard Bind HirdWhrel he
i nner surface 36e of the covering 36 moveabl e bet ween expanded and
r et r act edcqnesl meshanismspair heatersruydeqir blgyvers, 7t grelk kaown tindhe axter Itrehosld bé

the prefe ' lne . r{. .an. outer surface
365 and SPROera e AB pref ) AVenddh s will b SpBER 0w, 1€ Bcewise usd iAC
and connegther typed 6ff envirofimetallyroyntitlabRaMainbersOr m t he covering 36. Wile a -
pref erred enbodi ment_ of the chanber opening covering 36 is described

in detdi| bel oRtillrefermng foFigwe 1, access iodhe interinr thef theshambemi4 fos\lesdingjandys

used hereg] | f ] : . I_qur al i4n
component CHRGE S ik i TRE i 26 erFAZRRY prfhcring 8Felbbafl 2 nd for
envi r onnemphittdriancOMid fiphirlolf thecderived0, is providedethrough oppringa b é ferfrdm wal34
w || be described bel ow, and_ i s npvabl e bet ween gpen and cl osed

posi t-i onsof tieghousing d2altcyhenlidebe gpdemtagd that although a preferred pmbedimegtiofdha
and 2.t NGeSa Shdefflort §s lickoRb -l Wie LB G ¥ Siteld anibel B tevice 10,3081

and cl os positions relative he openi ngs e use o

covering pekendimvenion nidy be wsad wathombitipts chantber binerim devivesrdsngelhas otheptypes.
means any devi ce capabl egz’fé ena‘gl i rl)g#ﬁtjh,e ) novenent ~of the coverjng of
the presedt dFVAGRSHIOr SHEIRASNEHMETIEHTORI CEPHS eRmpRRSETS) s devagegiqtherwise havigg, 5

Shoreer Bl kel e GOty Yo i i MEETY
act uat or &Bnpartment or cavity; while the term "chamber opening" means an aperture, hole or orifice
that allows access to the interior of the chamber.
15 The present invention generally includes a covering, or access door, 36 that covers the
chamber openings 30 and is moveable between open and closed positions over the openings
30, a covering actuator 38, and an expandable portion 120 (Figures 9a, 9b) on the inner
surface 36e of the covering 36 moveable between expanded and retracted positions.

Referring to Figure 8b, the covering 36 of the preferred embodiment has an inner

20 surface 36e, an outer surface 36b and an interior cavity 36f. Conventional stainless steel
panels and connectors, for example, may be used to form the covering 36. While a preferred
embodimenf of the chamber opening covering 36 is described in detail below, it should be
understood that the term "covering" as used herein means a device formed with any shape,
configuration, component parts and operation that is ‘compatible for use with an

25  environmentally -controllable chamber, includes an exISa'ndable portion as will be described
below, and is movable between open and-closed positions relative to a chamber opening.

As shown in Figures 1 and 2, the covering 36 is preferably movable vertically
between open and closed positions relative to the openings 30 with the use of the covering
actuator 38. As used herein, the term "covering actuator" means any device capable of

30 enabling the movement of the covering of the present invention between open and closed
positions relative to a cha'mber'()pening_'and that is otherwise compatible for usé with the -

present invention. Referring specifically to Figure 2, the preferred covering actuator 38

8
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20 - . : ' o _ 8a
WO 98/ 16781 _ ' -
PCT/ US97/ 18WPP8/1678L | nc| udes .a notor 39, |eft and right - rai IRCTASITHIRT3 | ef t
and right chains 42, 52, "and various chain gui des, .such as sprockets
43, 44, 45,indédesaiméor(39, taft endijightaailsv0,|50pfidamiaight etaifisi a2 'S, a8@ varbus chain

The chains 42, 52 may be any_a vayi , of suitaple comercially

avai |l abl e %!lffﬁsn@,ch 23 Spragkei 43c4 Ag: ‘Eé g2 48 (i 4542l be desomibecfsthet belaw. L
gui des na _ | : C ' Al

spr ocket syléﬂt}ie%hgﬁsgg’? f:ﬂaa??]yi n tﬂﬂgngc aa‘?ir?g{ylﬁf M%%{){fna El%k%ﬂh%‘fa\%\é@é’ M’ '
corr]Pat i bljesut:h)ras e p(ijﬁchho}lhec}mms&he varions tchein. gﬁ&st m'y!fbb délectéd).ﬁiil‘rrll talfifong a
preferre . . epbodi nent _.na any apong a varjpety of comrescia

D et & ot o YasiEiYS OF GPMRPLY citatlaie Bprotkes syl foF dhping, fhe, Shains (47, Roand
present i i ) Saion® i

14- 150 sdlrbgﬁegyi'&#ffflﬂﬁ lbié for B8 itk The BRI gurog's@gg%ﬂclf 10, 30, of ¢! pretbited
40 is pr efemtmidimentonay bel aoy anbeg & varietyvefl dommerciallg 4vailabieailspors extensichs, that
adj acent to the left side.of the |eft openi ng 30aﬂ§lo he chanber 14, while
the i ght. FeSPIEar Ris, iBdbe dressah nveRion, Sich gn (ie AlySrgRm, prnvey g ptension

openi ng 34044 NOaaPEo shfd by ITEM. The notor 39 of the preferred enbodi nent
of the covering actuator 38yi ncl udes a gear box 39a and a brake

mechardi0sm 39b, Asishovay itbBigares Zand3yrthe defhraik4Guischreferablly otountednan tie fiént wall
mount ed orvA e housipg 2 ARRCSES Ui 1P it < ahe 48 RBEE 30Rd Hctaten Lty B
1 B 5 RSy gt 51 e i 6 o B 200 S .
The motor 39 of the preferred embodiment of the covering actuator 38 ingludes a gearbox
39a and a brake mechanism 39b, and may be any conventional standard electric motor
15  suitable for use with the present invention. Although the rﬁotor 39 is shown mounted on the
housing 12 proximate to the upper end 40a of the left rail 40, it may be disposed at any other
suitable location within or upon tﬁe device 10. The motor 39 rotatably drives a shaft 60
extending laterally from the motor 39 to a left drive sprocket 43 mounted to the device 10
behind the left rail 40. A second shaft 64 extends laterally from the left drive sprocket 43 to a
20  corresponding right drive sprocket 53 similarly disposed with respect to the right rail 50.
Selective actuation of the motor 39 causes the shafts 60, 64 and the sprockets 43, 53 to rotate
in one direction to close the covering 36 and in the opposite direction to open the covering
36, as will be described firther below.
- The left side 38a of the preferred embodiment. of the covering actuator 38 is shown in
25 Figures 4 and 5. The left chain 42 passes around the left drive sprocket 43 (Figure 5) and is
directed upwardly therefrom at one end as it extends around a first left middle sprocket 44,
and downwardly therefrom at the other end as it extends around a second left middle sprocket
45. The upper end 42a of the chain 42 then loops over an upper left sprocket 46, which is
mounted within the upper end 40a of the rail 40. From the upper left sprockét 46, the chain 42
30 extends downwardly through the length of a front passageway 47 of the rail 40. At the lower
- end 40b of the rail 40, the chain 42 loops around a lower left sprocket 48 mounted therein,
and is then directed up a rear passageway 49 of the rail 40 to the sprocket 45. The
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extending laterally fromthe notor 39 to a left drive sprocket 43 nounted,
to the device 10 behind the left rail 40. A second shaft 64 extends

"~ laterally W38 eft- drive sprocket 43 to a 20 correspon®CRGISOV/IReT3
drive sprocket 53 simlarly disposed with respect to the right rail 50.

Sel ect i ve configarttion opirdtioa amdtcompafentsofithe right sidbaBb(Fifkrest? HF thd Boverin .

sprockets 43, 53 to r.otat Jnh oon irection_to close thé covering
2 Lt haCTBIsEIS itk apaivdss the HeBl A A0 B8Rl a2, and comepondingirightsiive

descri bed e d richt middl ; ok he ferred
enbodi nentsﬁ%k%}hgrég%&;%cr?g gg’ uat ore’gga-%}?xéshﬁgﬁv\% | n?fgﬁ ?qﬁ{)%l{f;seg%h%)@e
The | ef t chmnilar td tha af thedefi sitle38a vfithelcofr¢rimy dchmterB8cket 43 (Figure 5) and

S . directed, upwardl y therefrom one end as it extends around a i
first Peft ni dfivethernrségsﬁ odiment 012% RIgthareeniion.nas shovem for exempls, Hor

end as itﬁ%hg r 5 AdEn gl -0C . r
end 42a o erggﬁg?nﬁgg&%%ggeilgoops&%é%rt an lhjégtp?r2 eﬁk%ﬁp%@ﬁelﬁéﬁ%g%#gﬁgi S
nmount ed wicowering 3tebetpien openl and aloséd pdwsitionai ThelCovelingB6t is showhonh&htéd to the
sprocket 46 he in 42 30 extends wnwar d] hrqugh the length of a
f Iroont -pasi%fb&t\ﬂ?-%%gt%?weéiﬂ“é@ ggi‘ ‘33@3 FB‘G%’P% 36 gﬁ@gg@ba@pngr?gvmty of0,
the chain c4gnldQRty aVRaLbe Sorne¥Bls duithble I6f gééekﬁth#ﬁe Mﬁ&g 5&-{9@5%581& 9 and

and is then directed up a rear p_assafgevvay era he "sproc
45. The ~nuts 92. The bolts 90 connect a lip, or faceplate, 94 extending from the 16 front edge 36b of
WO 98/ 16781 . ' . . . . .

PCT/ USS7/ %éﬁs%”enng 36 aqrosy hg droat Ph e lrll 040 anertion fshain 42 dispesrd i YAt
si de 38b @Fdnggis@.ﬁg&a' 7 6f the 4l 46Vl dd¥ering 36 ofthie b Rfred Smbbliintdht i \GnidAT .

the right rail 50 and chain_ 52, and corresponding right drive g

sprocket , conmestedatnot shewnyiwithgthe rightighain 52p@gure2)h Thus; cas| thewshains g2, 52 are

ket .not sh WA ' | eft si 38 f,
the cover GHYEh ity 0 dondl thrgugh the* R A phibabllPhy 37, (FiEurh Ol aid ife Stel fatl
presens i pussapéwiy S‘aiﬁFi?bfam, rdspectisyby @elettive actuatioh®fTtee fotdrBY, €Ny Edviefiflg 36

is connected to the left chain 42 to enabl e novenent of the covering
36 bet weeR6ameves apwardly gadidowawardbithereWathe overing 36 is shown connected to

th | ef t | s Q8 [ '
any among & vak dpgugdtd 1 P& lscRRld Bl 8F deincil 35" g fudlebep
use with tehbodivantto @nablemdveasnbof the @ering 36betwedrsofn anthelobsl pasitidhs is

connect a lip, .or facepl ate, 94 extendi fromthe left front edge 36b of
the. cover PEpmisked GEEE 1o aWtelh RReCHENETe 1 02 T0g yitch omieshagisg 07 JHOBHOTE AP
42 di ggos \}eﬂxegbgfnggg ovériiy 6 m&&aﬁﬁﬁﬁeyfo@oﬁeh gfg@ﬁiohébfthé%vm ?@Ye@iﬁv{&%o?’fs

of the preferre iment” is simlarl } nnected (not shown) w
t he. ri ght thxhopenirtgd J0andprefezably Thusunicatesiwitlc h gompute? (nét2shewm) programimied do

% S o LAy RN o i
the ot or y3dwithfiBe pRY&tIIMENtion maybeIBYE FubtR¥fdidit Vthe RibtstBIIE39Y, wHidlemaywbe h.

Referring again to Figure 2, selective actuation of the notor 39 of the

pr ef er r ed any convemtionalrhsake mechanisy) witebleclapnse with themetar 39, ang atbensompoapnts -

The samt ot SRR iineaion, ay be coftHEREEIo cHlge M bdon hpRtiob RO e A Loy R
“bet ween ng@eppRviding eafetyofiomi mmndhjury er equipmentydAitageadust to \dewnward slippage or

openi ngs 30 and preferably co nicates with a conputer (not shown
' plpogr a?nmallqvgmenpofthe cover}/ng3é. ' : mp (r | )

As shown in Figures 7a-7e, for example, the covering actuator 38 (Figure 2) may -

allow for a total of five different positions of the covering 36. Figure 7a illustrates a fully
30 open position of door 36, whereby all boards-22 in the chamber 14 are accessible through the -

opening 30. Figure 7b shows the covering 36 lowered to an intermediate open position that

also allows access to all boards 22. Figure 7b also illustrates a burn-in board seating device -
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turn on and off the notor 39. Any commercially avail abl e swit.ch nechani sm
conpatible for use with the present invention nmay be used.

Furt her nor eWO988678t or br ake 39b, which may be any conv ECI/GSIHIST? ak e
mechani sm suitable for use with the nmotor 39 and other components 25  of
the present0d tsednini comjunctipn bﬂtlcﬂnfprgs.mte dhveptiom fargaitemated shating: and usseating off

arage. cuche-inbaiazal SR adt SRV 112 of AR 24t Mok b 3% bRt he. s

As Shown 'ﬁt Wa&@n §€ﬁualf1*ﬂ{ml§‘e¥®8ﬁ49*749hﬁle&%ﬁ@dt6&rqf4t 198 70indavidg SituBoR)

a total of five different positions of the covering 36.
F| gur e 7a inventstsr aides caminoh |agsigiee widhp e present applicetioniowhicizds hercby mqumrated

P gur 6 70 %éx&%%&”%%éﬁyaé%cﬁﬁm Bl S Wbk diss sompRAPlsat drkowin

t hat 3;% | fenRGE Fisurk97é bhd ba%héﬁ seCondFir@ iherd ABtethediate dptht poRitRes
burn-in board seati ng device
10 of coveri@ IBAllowE particular access to middle and lower rows 114, 116 of burn—m

P T R ety SRR Sk A 100G AR e

top row 1 BB 22 1P REWs r144k31e6 InnFighte hateeseatifg dévice 106 is shown
Pat ent App |sggtt1| on Serial Nunber 08/949,749, filed on_ Qctober 14, 1997 and

havi ngl@conuamected with rthercoveringadél wite Weﬁ@éll@ééem‘tm C%é’ep?%@%ted from
application,
Dot e cemitaBlemassiah Speh s ipless sieshsheet. FEIE ERERe J Blffiated F‘?X‘?g position

7¢ and 7d sh@wcsesaphand third internediate open p05|t|ons .
covering 36 al I owi ng artlcul ar access to.mddle and lo I OWg: 114 1 6 of

bur n-in bo¥#rshoultbbe vndepsiead that t}ae coRering Acator 1maAY RawaveR, alere%h%

is simlarl ho eatl 1
In Figure 9%(1 ﬁf‘ quiéﬁl gg‘a‘gd\% cep%G S sﬁtgmem%fgeadggﬁﬁgét egblEOA‘YSvélnléht o fhe
coverifg 3gowiring 36 @emveﬁtqren Idhdaclosedi pdsiticans. bEurthenstheuenverng rignof the present

suitable material, such as tai nl ess steel sheet,. Fi.nall Fi,gure 7e
i | | ust r at eveniemguey pastead dg con g“‘é?ds {9 YR, &7 | '%8“5 ofter " tiran upwiidly and
shoul d be H“ﬁg&g‘t@gﬂg&%r g&?axf@efl@ge sAfchs BheR as%fatemy JRRiERWAYs, reRie © ther

forns nt conpon t parts as those descri bed above to
“enabl e novgpEHihgs 0, abdesifed. covering 36 between open and cl osed positions.

Further, the covering 36 .of t.he prese e b,

configured to nowé BrEsEt r"é‘fﬂ‘?‘%éﬁ) ?udteh%ldfqltboﬂ%gi%%g %ﬁgﬁ% "§Qfe ﬁl(511 easy

- bet Wﬁe‘z‘o OP§Perdfith FfoBRdcdRihg | 3] SThed Cdilditionk R fedhires,y howeves) dfemys ,esseahait fore -
to the

openi ngs 30, as desire The presen | ﬁﬁ@mﬁ
i ncl ude addptratiombf ﬂmpnqs@s infventiex. fft'%teix%}’les AR OB AIPT SV 5on

t he covering 36. These I

operati on Hg’ Fﬁ’é’nﬁe@g‘é‘ﬁin& béﬁ{}ﬂmﬂ{tﬁ%&#ﬁ%}%«é#ﬁ 1@1{():%61@5?1:%6 conve%tatnglfrllﬁalff
infra-red kidbake mechanis39b @igurs Qmsmrthe é\md:h miechanismrd P2 luponteninyhafoan ebjedte
device 10 for triggeri ng engagenent _ of t he brake_nech n| sm 39{3e {-etjer%ure

2) or the #wpopening39awhamihe Ve3¢ i inyangpen pogxiopfor andther exarnp .
25  again to Figures 2 and 3, a conventional counterbalance spring 99 may be disposed about the

shaft 64 for beanng a portion of the weight of the door 36. The spring 99 is preferably
connected at one end 99a to the shaft 64, and at the other end 99b to the device 10, such-as to
a plate, or bracket, 100 (Figure 3). Because the covering 36 may be of substantial weight, the
operation of the counterbalance spring 99: will reduce the dperating load imparted by the
30 weight of the covering 36 on the component parts of the covering écmator 38, such as the:

motor 39'and chains 42, 52; may enable manual movement of the covering 36, if desired; and

will enhance safety during use.
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into opening 30 when the covering 36 is in an open position. For anot her |
exanmple, referring 25 again to Figures 2 and 3, a conventional . .
count er bal aWee9846T8ing 99 nay be di sposed about the " shaPCTAKY1I18673 -
bearing a portion of the weight of the door 36. The spring 99 is preferably
connected at OnpetQA@tHRPdxdrhple DT afhdfiftioddl featire of the e%&hm%ﬁag ds&hblA

device 10, such as to a plate, or bracket, 100 (Figure ecause
‘the cover iingigee fajs ore of mormguide memberc? s usedderein, the derex 4guide meinterfeis

Setgnt of TnEeues srPabie af esitipg B AR ARl thenf RebistR e veaf e
38, such 3edefiinvention &Rd tHe eivironentally Rontéallabi’chaifber ETR bRideBAsAbers 96 of

T.
novenent of the covering 36, if desired; and wi | | enhance safety _
dur i ngSusdhe preferred embodimegus afdhe pregent invention are elongated, or pin-like members, which

PCT/ US97/ 18673 . r. . r ' an addi tponal feature .of
the. pref erretioabinFigen cxeidhgHioh B 1R SRINE ofindhBigs 36 315 .96 (Hinte
nmenbers 968 AStheSket RN £0.n Thehguide henters d6 ofehdpiefeiréd embodiidhtdayy ®e any
capabl e of assisting in maintalning desired alignment between the coverijng
of the  suitghle slongated mambessughias 3 metal id erhole Hhab may bemennenteditol the sovaving: .

The gui de r of er-ped | f e pr .

i nvention ﬁ@&%ﬁ%@f gﬁcf" p%ﬁer%{}ﬁvefﬁlﬁéé n'%rﬁﬂb%rﬁgpw 98 m&g&rlelgs g\;\e%&lmnm the
Fi gur 906 exheivliogavithi e beenhent bf tHedwvafing 86, dskietiminahbinthititgiphoper aligdent
channel 98 in the left rail 40. Th uigg Wmsrs 96 of the preferred
enbodi mentofiths coxering,36 with respeetdp the wt CHORE 4 (Eiguee Lok ing dd

or bolt, t ojq)n@f%ﬁ. t @i %ﬁ)&g : £ 0L ird s :
present irf\ggtﬁlf%e.’ﬁ%?e gui egﬁénglgggﬁb mv%@%sygﬁglﬁmln %&%Jh%kﬂg}ldﬁel
98 wi th t Haotshesnm)f tied caviering 86 or myveBentawithis fisidp ¢hanneli (notshuw) ip tiepeght
H PO YT RTINS e N T
Qui de 5= 06 Sh IR ' r4 [ 3

chown) o R e P e Ca A JO el (B¢ ppendabl® porions, |
t he ri ght 120 are expand&d).as thseribed belowenber s 96 may extend through the entire

| ength of the covering 36 assShst | | L stri-buti

on the cover | ngtErEsERh e B Rpa bl haPIC pRGEE B FEE
descri bed dpghB¥k 14 be subjected to BES i s@cidigatmipérature ot £cektaih length of gmiepasisl y
requires that all | C packages 20 int er 14 be subjected tq.the

he chanbej
sane speciwéltknasmpin the arte Hegt praducediby; the [G paskages 2Q inthe chambey 14 is remgyed by

known 4,0 the art. Hea 0 : A >+ 14. jS
romovdl byliEgng g o ahls N 38 tplificy FoRRASANESorcl 8 HhHEREBABF 20 4 1
over the byglDichéwh ft@sar? The device 10 is equigpdd witlowigonventibnralaait confivd sgktern (rot10
is equipped with a conventiopal_air system (.n hown) f

t | t
this purpckewnhfor thisspprpeses; Al oyt gectedpyer Hie, bR oawds 22 Fom, oris,or THpre
or e SARERILPAR bicHers BoPRih) et deieged I n the devi ce 10

As shown in Figure urn-in. boards 22 are seated within the racks
26 in the 25 Ak shdven irl Rigure 8pwhenrbugpincboards22 arefssated gvithin weerackh26 in thet

of the boards 22 and. the C L 36 when the coverj 1:S Ay

cl ose 5pos‘ihﬂs”3ﬁr Jgefl §4e °B§Bﬂ‘fengi/§65|. %%Fﬂeg Rhween l%fBFth of %ﬁg&g? th ﬁn%o%he
| t H a H . . HE) : . .- ) .

e 3 e e B P e P 0 T A0S
defl ect f rforms heatioof igestaesistancs for the ainfow jaside theghamberscidae { & away fipm the
arrows 126, The, SPASS> 4Rl Sir' AW hePitandvef V4 Il SHEA! £5m the boards 22 into

the space 128, as represented by arrows 126. The space 128 thus reduces air flow and creates

"~ 30 non-uniform air flow over all of the boards 22 and IC packages 20, preventing optimally

effective burn-in.
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30 non uniformair flow over all of the boards 22 and | C packages 20

preventi ng “ptlrrally effectlve burn-in. _
12 9BIAf8198/ 16781 | PCTIUSYINB673
PCT/ US97/ 18673 ° As shown in Fi gur es 8a and 8b, the covering 36

of the present Aﬁmmﬂm&ﬂﬂe@d&b the co‘@mpgﬁ@aoﬂthepmsenmvemDmhumdeé&Q
t hat at | east tiall raI nt i i es
st e Spandionsil o file DO 15T bty sl prlirati lﬂaﬂ@aﬁ%{m}l@%

portion” ag filkafle space 128 viich tH@&E\&rﬁg%\d‘s ERséd " TRS!terh "Bx@hdab18Hetton" as used
configuration, conponent parts and operatlon 5 that can be c rei ed%

covering dfereinangans eadeviqerforned with any shapsa penfigueatione compomant pacs and operatlon

oceupy B bilkah 5B 'v% S fRRERime pResbRNReicR) i< umaBaite MibrhlSiprihuo.an
present i remﬁbhﬁenwny recontiollgbdy @harfiler] $ tdpable of at IbhstsmltxﬂggP exarm%aﬁﬁ dpace

ot herw se corrpatl ble for use with the present invention
the expandaside abambenadiaeenbto thgsoperingef e m@wﬁombemmwmgm inva

[err] |nchs i,nt Q.,.10 1/ 8 bet wee
_the surfacdosFd@esiion, ﬁ‘i‘{]gx"g’g‘%‘c’fé%%"m. gﬁmeggrr %%ﬁﬁa Bg%' DI g¥am,
ai r str earthd ¢gpin@dblenpuition ge0of did preﬂamuramadaenent mayemaﬂdiabbxﬁ 29 incRés ﬂa?&
and over the burn-in boards 22 instead_of through the gap

shoul dObe thedapst2So deaving apmxwtql}ﬁé/%mwebﬁwe@mmt zoa thﬁ‘lel expandable

i ncl udes \% g n n :
(Fi gures 3’5’“‘%)1% %Ed ?%vgﬁ?ﬁg\r?zlns wmnot %‘3 E%@ER‘?"Q sucﬁ %g‘é‘%’hg %rg ‘gr%he '
and may i nédplsidable penmnl 1m0 2l WdrhhenIbm'r.t-m/\boartmr 2Pinsteddnefthrough theOgap.128. It
expandabl e pOI‘thI’lS 12 the referred enbodi n@gnt o

Fi gur es QthB Kb el\maleastwéa@wt,e‘%b%&%u’ée ogdpent of the; nVeRR inclydesea

menber, I %f& f 6 -
with four SI ?’ﬁg‘g“k’%ﬁ%’e"f@ﬂ%%f ac gehﬁﬂﬁglgéng er %g%bg b 2‘?‘?&98{‘ is
i ncl udés trwot em&m tolsunh esnfigid&jonltd qumthﬁp accoverisg 36 ontithr odw, fye, dridore than

connects a central i hge. 13 th the door . 36, while a second outer
hi nge 136 W@nﬁ’&?ﬁnga&ﬁé’% ﬁgt& hi nge 132 with the panel 124, - enabling

t he expansi on a_(?,dm&g% &fefrkd eﬁbeam{ehteopﬁgﬁ}esb% 5l P0d-Y eabR ekphdapsGoiiich $50

As shown in Figure each hinge menbér 130 extends substanti al Ity across
t he entir dncludes alfaa:egnember sich as @anel diZid\conpeatied torthe ingter isurfacerdentf the dopmifel

the space 'THb T S6F baesnembdly Ta0: EscR sidechipk BieRibsh 220 rthrably ot Bree
36, tlpes mlﬁganqmglmdalzs aMirbtdsutért tingd B3 esnnbéts far cenitrhl binge 432 Mith mbaoor
space 140. shown in Figure_ 9b and |l a-j, the upper. and | ower hinge

menbers 13 while raesqmd otes hinge 136 SgBRACH: Hhe sotigl binggat 3R Wﬂwﬁhq panchl2
e
30 providing agdgehowi id Figarsod, eacmﬁﬁnmmeﬂnberlm extends substantlally'ﬁbmss the entire
Tomy " “lebgtheatdhe FeRGRV RSB PPRIIAEHR CbAIPED] 2 B chiibisdhgent i tHist
- each expangdabh&anddily G ufig Qover the space 140 (Figures.8b, 10a) between the panel 124 and the
-covering 36, thus preventing the air inside the chamber 14 from flowing into the space 140.
As shown in Figure 9b and 11aj, the upper and lower hinge members 130a of the preferred
embodiment fold outwardly, while the side hinge members 130b fold inwardly. The panels
124 may further include a lip 144 extending partially around each side hinge member 130b,
30 providing added stiffness to the panels 124. _ -
The expandable portion 120 may be configured such that the width 131 (Flgure 10a)
of each hinge member 130 generally represents the distance that each expandable portion 120

13
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PCT/ US97/ 18673. w | éxpand |nto chanmber 14. Thus, the hi nge rrenbers

'130 may be WOI9836%Y and confi gured based on their size ReTHS186%; ¢
the gap 128, as desired. The hinge nenbers 130 and corfponent hi nges

132, 134, walbexpgad muyc}iambanyttaffhngthchmge gtembefs K inapbe seleoted raad 2bhfigured -

avarlable hi nges,. such as stan plan g gls 124 nay be

const ruct BGFegfm!aﬁt}e’%sgﬁlst"aB? é° E{; v‘geis}rﬁ%-l SF}PFB apembersy130; and
tainl b!

s12i 0l eSS oahfsient hing? quhdrﬁeaﬁwd@m ifyPdmong a vhiiéty SIRAASABIBrRRLLEY

120 can t orm-or confiqguration and have conpon
descr i bedawdilabls hinges) sach asstamiarcdipiabo dinges.pThe pandls 124 mayd:ebmn,structedl ofi gnyas

o M o ol o R el B,

and 12, 9%468‘55?%‘5 SHiBR 126 Carl ﬁké 448iin 8P cenfipandRnl MdRRvE b&ﬁPé&ntsedtﬂéﬂﬁh@”

mechani sm rm "expandabl e portion expansion nechanfsn means any
devi ce capsti¢seribéd abdveysuch as lar infiatabie abpistopairiven meptber.tse long seitiis expasdatile n
to expand,into a

in a cl.os&¥ ﬂ&rsml&%@és‘%?g é‘%ﬂ‘fﬂ%ﬁs no Pﬁ{erlﬁr‘?ﬁ%’%@%’é‘ﬁ?ﬁrﬁﬁggﬁg"‘ I"S"\‘/'%{\!"e

conpati bl e for suus@oWniil Hif\Red8 aRd 12, tY Bfésér invehkion included sRuxPakdabl rhbﬁm
expansi on nechani sm 149 of the preferred enbodi ment .of the present 1

i nvent0 on expensionianedagisoy 14&; e term V'sxpandablegpartionexpaasion m ism" pegans any

120 and ¢ AgvieRREARPIL PF dlleying Ko Piindeble BAREh offle Bloskitin FRER G RiSulORld £,

fromthe %Hé‘rﬁﬁérnﬂhé‘pthe-r&ﬂreﬁﬁg)wih mﬁrdﬁ&ﬁhﬁmmhé% a closed| Ibdmi?orpfelatﬁmsteahé he
expandabl e portion 120 to expand en the covering 36 is 1n a glose

posi ti on. chambéroopening, Fargmseotbzlwwéompéwpr@a UsEHWith fBe (preseat aarwﬁpunThe

springs 150 e S Shn to
tﬁe sgrfa(%pf%ﬂgleoqo 3?15?‘13%%%%‘? o}%ggemné?g %?li:l’xé" exten é%f? routgép géﬁh_)?)
in thesi nﬁﬁTmﬁﬁﬁ ?ngﬁ@deﬁﬁme(bg nidre hresnivent_ lurgngﬁx'enﬂmk?)g}ldp?s&ﬁl sp(;mgs 1?5)0 dlqusredng
retention oc mounted within t |nter|o t he doog at the
ot her endbetween thgrpanel dgd pf é)@ﬁaﬁ’f&é‘?fr"glepB?‘ihPBn 2D, 804 gheek"t%ﬁcf a @p ff‘SFce

of spring 8‘1’3'3‘%?%% {8 18 BRI 134 frond ﬁfd SIVRARE 3BT Oméeﬁpﬁréldnhﬁe&km 149

menbers 1 erw se he preferred enbodi nent of
i nvent i on aflb®® or kahses else axpaadqdﬂcrpanioa mrtbraxpand when ﬂa«rtarcnngr%necmamlwd

rottacti oboRGoHaAAPYRLD HUBEE 1Bt TRt a8 Serinee.t0 gt P

eXpanggbl Srispased atR bisPHn® reitifono8 ISR O Wid @O LMY GF HHAAA apBRABE
position to“a non-expahde position, such as a position that allows

the cover ientpndéd threugh edwlet 153nincthe itener suriace Irsveithgsovening36, adydispesed inya

t | at T
e I st ol e L L S e o e
cabl e, attpafleshch expanddblepsitioh 420 l§- 2pandéd bpdhe forpeofl ammgspm telative o eny

124 and extendrng |nto the interior_cavity
14 : resistance provided by the hinge members 130 or otherwise.

25 ‘The preferred- embodiment of the invention also includes an expandable portion

-retraction_ mechanism 156,. as shown in. Figures 12-14. The term "expandable pox_'ﬁon :
retraction mechanism" ‘as used herein means a device capable of causing the expandable
portlon of the present invention to move from an expanded position to. a non-expanded
position, such as a posmon that allows the covering of the present invention to be moved

30 from a closed to an open position relative to the chamber opening. The preferred retraction
' mechanism 156 includes a separate cord-like member 160, such as a wiré or cable, aftached

to a surface 124a of each expandable portion panel 124 and eitendjng, into the interior cavity

14
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PCT/US97/ 18673 ~ "~ 36f of the covering 36 through a hole 161. Therein, -
each cabl e W984les over a pul l.ey 162 and term nates RCTUINARRIP| ng
bl ock 164, respectively. The traveling bl ocks 164 are laterally )

sl i dabl e G36f opfiesiavering 36 shrofighna holet 16l Themig eddibcatidel b6@ gasses birer xpuileyr 162
- cavit

e o0Vl Rkl e P 164 e THE BB BRI

a central %@
around a. RbliRY of EpbdieSidbPorodhtial el |%mbhREK i b cod of BlechEibE by
central plate”166. After then passing over a pair of pulleys 172, 174
on each si36€, the cable 168 passes around a single central pulley 176,

Instead, the cohErerpiapiefiehad 12043 nehie apls168 s BRI pliE ol tadhe dlatecn
extends veghi Gibdds A Bpatley 700 tb %hmxieqm% g&dm@ BhE ik 8

theSckntral
such as a conventional pneumatic cylinder .1t should be understood
t hat ot hemplaty 166. Affter ¢herapassing over a paic bfpulleysaldudTéron each sidettbacable 168ed

1 near  moPees oroe &inels P iy 1P, it oouS b pint b6 e e

sel ect ed gﬁﬂ@%ﬁ Y7 aAESI 73V Indfehe, GeoeREal Milley FRGAis mbhfte@alpoRSa conted]l R 180
steel wire cable, and 15 the various pulleys may be sel ected anobng a

vari efl) ofwhich exfehds vetically dawnyamds fioabha getraction fedhayism actuator 181, such pra

Che ' PgntsonaRREERal B bhed ek, % oot UR R Hopa e FRGHRECY ot
pneunat i ¢ PERaTidMCacthdthisimby énstead beCydeti eieh thkSpresetitiigvention, SfhsasPp}dradic or
through air input and outlet hoses, 184, 186 (Figure 1) 20 w ph val ves
(not showrelectris, notdngrombinessmetian tasfer devipss. Furtkers the icables el 6 1168 mpy be
pneumatic cyljnder 182 . : . Qr

Dot uat ed FIEEteR fgont Varighls sbERY oty diRabITBLIEE SONRE HobHirdlopble, and
devi cqs Ashé Hari6e piBsysPhlay e deléctedbumeng a varigiyeofdsujtable cammerviallyy avdilable
cable 168 will draw the travelling blocks 164 in the direction of t he
central plpaleysi66. In turn, cables 160 will be drawn in the direction of
the covering 36pe5 . 4Fi § RRRTdallY Uy e SYORRSAR! 6 RRIFrbOM DN 8P th
In the confi guralz:l]%:l %er?(uga,'rl %F.ngy g%aﬂl& abl e p_gpgi on ?et raction _rrechﬁani sml_i’1$6 °
i || ustrat edntrol rod 180 wespensttolthe application\oz| relegschoHpheunaic priessure mothin thea

mechani cal advant age . of two, enahli.n .t.he retract|pn ne ' 156 t.0
ef fi ci ent I5yBder &3mhigh:may, be supplied tirough ajf fnput-and it Bse, @gﬁ%ﬁ@%" 1y
‘retragh e ' wahRAE 'dnowaCc i thd BftO tTe -
chanbgps ?gﬁpd@g{egt(ﬁg{ %Ph%tbig%t%e?/??%der 182@%3&08?)5?&%0% to drive the
control rquet@atiarylindert 182, or othepactuatpr 138, mmynbe canfrolleddios ragtnatedowith any

ot o ai 1y SHeRIE onveriael e et ol deple, e ot BEegl iy, T o
t he upwardly or downwardly, the cable 168 will draw the travelling biotks 164 in the directiod/§T

98/ 16781
PCT/ US97/ 186 gentral plate 166. In turn, cables 160 will be drawn in the direction of the covering 36

25  (Figure 12), retracting the expandable portions 120, .
In the configuration of the expandable portion retraction mechanism 156 illustrated in

Figures 12-14, the traveling blocks 164 will provide a mechanical advantage of two, enabling
the retraction mechanism 156 to efficiently overcome the force of the springs 150. For
example, to retract expandable portions 120 that extend about 2 %2 inches into the chambers
30 14, the pneumatic cylinder 182 may be actuated fo drive the control rod 180 and central
pulley 176 downwardly a distance of 5 inches. This movement will cause each traveling
block 164 to move laterally about 2 %, inches via the central cable 168, which will draw the
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'cabl es 160 and panels 124 inwardly about 2 [err] inches. Thus, the ° ,
expandabl e portions 120 may be selectively retracted with the use of .
t'he retractwosnemshani sm 156. The expandabl e ° portions 1POr/usSsV/18673

mai ntained in retracted position by maintaining the necessary pneumatic
pressure bibléd“%mimblsqzﬂfyﬁwm abb822 Y4 inBRds! Thu

noved into the cl osed posrt%n pneumati c pressuerg I'n % g’lqsrg%elﬁ}isz

may be reb@aﬁelmtleYateh'@md twith the ue«pérthatmeaqmnt mechanisna risSi6o ITHee expantsble
149 to expand t X ndable rtl Preferably, the
covering, 8‘?“°863§° %@gF magtag eg'ﬁ%tﬁg\ﬂ"flﬂmbhe mgintaining @sareprﬁg%' pneumatic
menbers t gred@ird i AH¢ phinARCE liMder3 P32 U Filly! el fthd E@v&?r

in Figure 9a, for exanpl'e, a conventi onal I nfl atab | cone ruEber
seal 190 nbyedo@ombopome pressuis i inetheocylinder 482 Bae bef rdléased ctoealiovy tBE

a0 nst | FARAEARTE kopion PR Anpalty LB ol 5 Brenche porien R 70

Furt her, Priferablye the RoPering) ol ddoRsSB6 df ialso EqippedN W) on® Yr iR ﬂenféaﬁﬂgd
wi t hin the interior ggf of th egQ door 36 to aqs]g?st mai n(t,al nlrn °

control ememmwrh%seamemmnmaéoma!ns@se ofithe device 10. . As showwin IFegurh ea, for

04" For cofAhR PRI BLAREN AR AR LA R L SRR B e

nmecharg s mydrfeef38e of the coPérimC36 aduhd @ackk popacidstle pﬁﬁfdnl DZUStole(gaga & ﬂﬁi Ghe

expandabl e portion actuati on nmechani sm (not own) can be used t

expand ‘ anBoYeEmga34 against ARFHAoRATOtheN ¢qmpenenly (n%‘iﬁh‘i’“ﬁ% erthh dFWée ude Fg:ther

i nfl at abl nd
ot ract i oftibIE baARuGkd KRURRGECh tidy G elild Wifin e BEHRAR AT

mechani srrdmeﬁtalqssmtrmmmmngﬂcontmitédcmmxgmmmmm ﬂmldhainbersflar use with

the covering 36 _of the pres ventio Wi | e preferred

enbodi nents of W elé’é{?{ﬁ‘f ‘E}F’SH a%gcﬂlé@na@ﬂﬁmlﬁqﬁﬂ PRSP Mpchanisms

modi fygat '1?91?01143@56&15 )@ﬁn&%‘ﬁ? poYfioRS £26 Kid Ja@ébakéle k&facBbh n’ﬁéchgxﬂ% 156 for
e sp rit

departing teachi ngs. of tthis I nvention
enbodi ne ntetradang themxpaintabta pDrB!DIES @Geapingleﬁxgm@bMMmamnon mecHanisint {not).

e v SRS BT SRRt BB R eBSRE ©
F1)[30t ecti Omﬂaﬁaﬂi@toﬂ jn@iohedth tXfundable RIFROME. MFtithef] ehe r &ipAfsiBR T BidNretraction
' mechanisms 149, 156 or single expandable portion actuation mechanism may take any form

20 and configuration suitable for use with the covering 36 of the present invention.

While preferred embodiments of the present invention have been shown and described,
modifications thereof can be made by one skilled in the art without departing from the spirit or
teachings of this invention. The embodiments described herein are exemplary only and are not
limiting. .Many variations and modifications of this system and apparatus are possible and are

25 within the scope of the invention. Accordingly, the scope of protection is not limited to the
embodiments-described herein: '
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What is cl aMAE1s3!L l"lum,l m par at us haV| ng at | east oRET/USIVIB673
environnental l'y contr the chanber 5 havi ng an openi ng
and a treatnent space, conprising: CLAIMS _ a chanber opening
covering hl e, bet yeen at- | east one open position and a

cl osed po%ﬁdﬁckgp e to the opening, wherein the open position of said
chamber 1 An appar2fi8'halisig G YAkt otk atvt{aﬁﬁmﬁtan&%aﬁ&n%%ﬁ ERAmIkE CR T hhRbb e

chamber through the openi ng, er openi ng’ covering
act uat or , hamihglh opening, comprising: sai d chanber openi ng covering including at

| east Qne expandabl e port,i on n sai.d expandabl e, portlon
S panaab B e oo R Bhenine covring srovel b s 16 She g psvitamand 2
sai d chamber oRgsicdDdsRich feliffive Jo ithe bPénifig, OnRcreRCHe! & posmog] oizsaxd hfimber

apparatus of claim 1 wherein said expandaBl e portion i s ‘capa

substantial |y openingmovening allpvsas lwtalmtlalmccks td;theahhmbheuhnmghetheaperﬁﬁg d
chanmber openi ng coveri when said hanber .openi ng coverlng is in the:
-cl osed position and &% a%"b«fﬁﬁgﬁ’d%?%veﬁﬂgtaf’?}ﬁmf?“pranded . 3. The
apparatus of claim lsattttehahaersai&tnfghm ORERdHE splfe%Et' B @s’aﬁ h\vo
open posi tions. The, appar at us of clarm3 furt | nc i ng
a bur A0i n boar ovierein saifl amand@le portion i§ expapidableipter the whambercWhema‘n'dwhmbem
sai d chanber open ver i cl udes 20 - a notor,
at | east one chA’FFPng 8‘%?%‘?3‘?%‘53@5@ 8§E8nm)tor and at
| east one xchai PTW%EH 6f olhibh1 Sliegeif bﬁdfbxghﬁdiﬁl é@t@e@ﬁﬁf&*&fsueétﬁﬁﬁdt@
-coveri ng. The apparatus of claim1l further inclu

expandabl @cgmymgaﬂleesn@aﬁ insisle the chamberradiasent said chamber dpening Qmenngwhenesatd
urgi ng ne

furt L ud
expandabl rez;B %(;)lr?ro(? enin covex-{%ﬁ rrec at%&%éﬁi}p%m%%@s%ﬁ&%é Iafe@ﬁé%lqtb‘fl‘]f’e-ls%g?&?d
- 8. The appar atTi ﬁﬁpafdt@s m&mntmemmﬁmdtaaﬂa@mpefﬁﬁgméa@neg iHehided First and

r1(7at racti Ogeg)?lglha%?acserrl? -expandable portions. _
4. The apparatus of claim 1 wherein said chamber opening covering is moveable
upwardly into an open position and downwardly into a closed position. -
5. The apparatus of claim 1 wherein said chamber opening covering has at least tWo
20  open positions. . '
6. The apparatus of claim 5 wherein said chamber allows burning-in integrated circuit
packages disposed on bumn-in boards, further including a burn-in board seating device.
7. The apparatus of claim 1 wherein said chamber opening covering actuator includes
a motor, . |
25 _ at least one chain guide rotatable by said motor, and
at least one chain engageable with said chain guide and said chamber opening _
covering. | ' _
8. The apparatus of claim 7 further including a shaft rotatable by said motor and a
counterbalance spring associated with said shaft. |
30 9. The apparatus of claim 1 wherein said expandable portion includes a face member
and at least two side hinge members. |

10.  The apparatus of claim 9 wherein said side hinge member includes three hinges.
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~The device of claim1 wherein said expandable portion is inflatable.

"12. - The a6 of claim 1 further including an’ expandaroansoriscon

expansi on mechani sm having at | east one resilient urging nenber.

13.  The 1apparm¥e\devick of chiri whersth shiflexpadabdigosict mg@ bl e portion

expansi on 5 nechani sm havi ng&gt | east g.neapfléggé%?ns g The

appar at us 18f cTheneppashius eofh climd 1 c fathse rinclpdinign gn cexpantlatde | portiey eaRaBsiont O

four open | t.ioRns. . 15 .The apparatus of claim 1 further

~includi ngﬂ%ﬁﬁ@f}gﬁﬁgﬁg@tbﬁ‘?ﬂgﬁeﬁﬂéﬁ%. %ﬁ‘em%er' nmechanism 10 16. The |

appar at us 18f CiThieMapgardiisr 6f Blagai ¢ ANMRP GABRInROGA | Chd Lsm
o, PRpREie oy ARG

(=]

i ncl udes at | east one cord-I|i ke nenber connected w

portioh, Mechaigmdbayingat least ongPiite: bei ng noveabl e by ‘a retraction
mechani s ctu r. . s of clai.m 1 further including
at | east m&%’e gf}ithgea%sr&z%%pﬁﬁag%ﬁ Q°§f ORGP %W%F%Wﬁ@eab&le mto
al i gnment fefr opeh gositianher openi ng covering with the chanber. 15 18. A
devi ce for' occupying the space between at.|east one burn-in board di sposed
in a 1pur nThe eppaveius eihglaim Adcfwther oinchiding o expandhbleb portiono metractiomg:
a door no %nﬁngﬁt ween at | east one open position and a cl osed position
relative 10 e openi ng, and at | east one expandabl e

porti od dil6posdheuppacitus o ckaim \¥Scwhereirs 8iid exPandable portiof %REAEHIN MebRiddm®N

i s expandable into the chapher and capable of substantially = -~ )
occupyi ngliddes ghlcastongicged- enasRfonneriedwith said sxpandsble postion, Saidrondlike i s
0 the  member beingGhARSBeBIS rbirfiiion mechariSm actuli3, aPParatus of claim 18
-wher ei n saleg1 %or S noveable upwar aly I nto an open posi tp:on and
downwar dl ¥7i nt @ha appamtus ebelain dnfurthier inddding af henstippe rgaides meinbet 2apabld of

further including a.burn-in. board seating,device. . 21, The appar at us
of ol ai m SHIER AIRAPEASANeR: Y SaI ChaBer oRphiia covering Witihe ehasber.
Wi th gai d1goor A device #6r occupyifig P aTadE Betviden Gt 343t éﬁ% %Hﬁ%—ﬁeﬁodr@(iﬁéﬁ%éwmg%

door actuator including ) _ a notor, 3
| east onebuimsinchgmbdrandanacsess@pening &0 theebarober, comprising: at

Ilgast one chain %gggﬁc‘i‘%;@gwbﬁp bgf%egncﬂalie&t %lf'xiedoepe%ngos?t?oind.agg % closed position
PCT/ US97/ 1867 3relative todBe openii}g addpar at us of claim 22 further including a
shaft rotatable by said notor and a . .
_ _ at least one expandable portion disposed on said door, wherein said
20 expandable portion is expandable into the chamber and capable of substantially
occupying the space inside the chamber adjacent said door when said door is in the
closed position.
19. The apparatus of claim 18 wherein said door is moveable upwardly into an open
position and downwardly into a closed position.
25 20. The apparatus of claim 18 further including a burn-in board seating device.
21.  The apparatus of claim 20 wherein said burn-in board seating device is connected -
with said door. | | |
22.  The apparatus of claim 18 further including a door actuator including
a motor, -
30 at least one chain guide rotatable by said motbr, and

at least one chain -engageable with said chain guide and said door.
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count er bal ance spfing associated with said-shaft. 24. The appar at us
-of ¢laim 18 wherein said expandabl e portion includes a face nenber and
at |east twQPA#} nge menbers. 5 25.  The apparatus of RFHV$A71863
further including an expandabl e porti on expansion mechani sm havi ng at

| east one 23esi | Teseppargius pfmisitne2? further inelnding Th shath potatablesbpisaid Motor abd a

~further ingluding an expandabl part i on .expansi on mechani sm havi ng at

| east one %’l”g ?@ar.me Sp %?ss"cf?f?é?"gﬁb%ﬁ@f*@@gjf claim 18 further including

an expandahl,e PPRé bpphrars bREldiAN 810 hereRCHAD ERTanl ANk gﬂm ﬁltcldd%@%.tfgeé‘&ember
I on, “sail

cord-1ike nmenber connected w th said expandabl e por
cord- | i ke andrabdgastimasjderhingeplembsts. a r et racti on mechani sm act uat or.

28. n ar S havi at Least .ope.environmentally c rol | abl e .

cha-nbeé, t47e cﬁi @Pparaag ﬂg\f’llhﬂﬁ‘ gﬁ ﬁ'ﬂgﬁf rfﬁ?lug’é‘ﬁp?"? s?’%@‘.‘ga%e portion expansion

neans for feshahisAOhdvieg £118d506hie RBBRNEgingdhémb&Ver i ng means bei ng novabl e

15 between at | east one open.position and a closed position

rel ative t26-t heThspp@ppargtus of claim 18 further inclndingsan expandabley posiich exparsisiy

nmeans, and . o at le tonexigﬁndabl e neans connected with said covering -

nmeans, mé‘ﬂ@ﬁhﬁx@g}%avmga astoncp Bandable means. i s expandable into the

i ganber W saflk Gppafatiddof ldim 118 fRirtHeRCincluding an expaﬁh&lﬁédp&ﬁﬁhtfe‘ﬁ‘acﬁ&p.
© 10 mechanism including at least one cord-like member connected with said expandable portion,

+  said cord-like member being moveable by a .retraction mechanism actuator.
28. An apparatus haVing at least one environmentally controllable chamber, the chamber
having an opening, comprising: #
ineans for covering the chamber opening, said covering.means being movable
15 between at least one open position and a closed position relative to the opening,
means fof moving said covering means, and |
expandable means connected with said covering means, wherein said
expandable means is expandable into the chamber when said covering means is in the -
closed position. -
20
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