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20  and installed in electronic circuits within highly sophisticated, complex and costly equipment.

As with many mass-produced products, IC packages are prone to failure, in some cases

v}ithin the first one thousand hours of operation. The complexity of equipment within which

such packages are installed makes post-installation failures highly undesirable. For example,

when equipment reaches the final inspection stage of production, before failures are detected,

25  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 technician must make warranty repairs, the costs thereby incurred can have a

significant effect on profitability. More and more often, hoWever, post-installation failures

simply cannot be tolerated because of the potentiaily disastrous consequences. As a result,

30 manufacturers of electronic equipment are demanding ever greater quality and dependability
in commercial grade IC packages.

Quality and dependability are enhanced substantially by early detection of those IC

packages likely to fail early, prior to the installation of the IC packages in equipment. One
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20  connections that must be engaged for burning-in the boards.

Various deficiencies and problems have been encountered with prior art techniques
and devices used for seating and unseating burn-in boards in burn-in chambers. As used
herein, the terms to "seat” and “seating” 2 burn-in board means moving the board that has
already been placed in the chamber, such as on a burn-in board rack, into connection with the

25  electrical porté in the rear of the chamber. Most prior art techniques are slow are not cost

efficient. Typical techniques involve manually seating the boards, or using devices, such as,
for example, crowbar type devices, that are cumbersome and can cause damage to the burn-in
boards or chambers.

For example, seating a single burn-in board within corresponding electrical spring clip

30  connectors typically requires a significant force, such as, in some cases, up to 90 pounds of

force. As a result, manual seating of burn-in boards is difficult and time consuming. If the
boards are seated with too great force, or are seated or unseated with improper alignment of
the bumn-in boards and electrical connections in the chamber, such as with the use of crowbar-

like devices, the boards and connections are subject to damage and malfunctioning.
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seating and unseating boards is dan Ty gy Hficult. Simlar problens
exi st Wi r 5 types of cha Vi Eés Bgsed| f or ' and
testing €l ec{l?@ﬁi c circuit conponents_andRBEHEEDt ypes| of ﬁ/@%@éhﬁgvi ng
environmental |y control |l able chanbers used with printed circuit boards.

Thus, ' ; We | -] Lt ed
ciroui § et enttine BREA Na e Bbnif AR CER Bt Ao ARG RRUME
nmor e ctstboafd eutwiandly,t dissonpecting dhis bddid frontldhwi elestrieal dconnédtiors. Becafsernthbl vy,
the seating device wll he easy to.operate, nove between yarious posjtions
and beRERRLAN oS B DY GORHsYPISALY Gav ShEPr FERERPTT AP oS R4 | he
chanbegeatifs BEE uftdating/Bbirds RCEINEAUYAHA diffitul? SeRllArSrobRIsC&ist WAth 6fer be
autonatically control'l ed and requires mninmal operator assistance; and a
seal i ntypdeof chambierad davipgs necd for siresaingsapd desting slastronicecizchid komponents tindas a

' devi . b ted Wth ' [ | y. bl
i e aS0EF B, oy BT Rl chp el cpgrmbPrncien, b Rl g

devi cecigsuil ybarlsso be used for unseating boards in the chanber, and can be
used with a device having multiple chanbers or chanber openi ngs. Further,

it woul d beThess8icrereaainss neef dosedevigapndanstbed fos spatingssintedocirauitrboprds,

exi sti ' | I . .
SR 2F SORNRROFGE TRkt KRGS th At GuRBN RN forg Soyt effective than, previcys

t hid e deviges aud dectheds, Braferablly) thefsestinpodevixzt wilpbasabyad opiestg menct betgeat | east
one printed circuit ard wiith _at | east-one socket _in a chanber., .the

pri nt e¥eTiaus mﬂn%a}a@ %Béiaﬂﬁ’l%ltof |sga§%a§%‘r«f% @P@tﬁg & ébflé%rer& Htete W‘p’r\‘é%&‘hanber .
The ap S ¢ : t I ] i :

ot nt o AtueE s RBEGHTSicl reb 96 AR bOR, s ARAEREPSL W (ah B AWORRNCA® L oar
i nt o oconttplled fand orequicesi prinimiat [wperatdr ezssistanes aulc k eteaiing dewice thatbraquires bot h.

At | east .one aut omat &ﬁatugtor IS connected. wi,th the at | east .one,tool.
The apﬁ%"ﬁ’?ﬁ%’aﬁﬁﬂlﬂ‘i F6amy i shch s ?§°33‘F‘gi gy fHalh fa °o‘f°§m8%8é3“t§|aafléﬁ ity of
| NgRr t yQ@AHcdiBOmoRedbla hathS a @ﬁféall%: NH6¥edableNcHafer dpthing Wovediy) eqiedlyyitid at

| east one insertion tool. Specitically, the apparatus may 1 nclude twelve
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which lies the central axis of a burn-in board disposed in the burn-in
chggrber. Furthernore, ﬁﬁ@ﬁﬁwmtdl@fﬂﬁﬁmmlm be capabl e of noving
the insertion tool in at least two distinct positions wthin

In accordance with the present invention, there is provided an apparatus for electrically

U

connecting at least one bum-in board with at least one electrical socket in a burn-in chamber
having an access opening, the burn-in board being at least partially disposed within the
interior of thg burn-in chamber. The apparatus includes at least one insertion tool engageable
25  through the access opening of the burn-in chamber with at least one burn-in board and is
capable of moving the bum-in board into connection with at least one electrical socket in the
burn-in chamber. At least one insertion tool actuator is connected with the insertion tools.
The apparatus may include a plurality of insertion to;ﬂs and a plurality of insertion
tool actuators, each insertion tool actuator connected with at least one insertion tool.
30 Specifically, the apparatus may include twelve insertion tools, The insertion tools may be
capable of substantially simultaneously engaging a plurality of bum-in boards, and each
insertion tool may be independently engageable with a burn-in board.
The insertion tool actuator may include a piston, and may be capable of moving the

insertion tool within a plane substantially parallel to the plane within which lies the central
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such plane. In another aspect, the insertion tool may be rotatabl e between
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movement mechanism, which may include a chamber opening covering actuator. The
chamber opening covering actuator itself may include a motor, at least one chain guide
rotatable by the motor, and at least one chain engageable with said chain guide. The
apparatus may further have a shaft rotatable by the motor and a counterbalance spring

25  associated with the shaft.

In one embodiment, the insertion tool is capable of moving at least one burn-in board
out of connection with at least one electrical socket in the bum-in chamber, and the insertion
tool may include a hook-like member engageable with at least one burn-in board.

Another embodiment of the invention involves an apparatus for -electrically

30 comnecting at least first and second printed circuit boards with electrical sockets in a
chamber, the chamber having an access opening and at least two printed circuit board holders
disposed at different heights within the chamber, the first and second printed circuit boards
being at least partially disposed within printed circuit board holders at different heights

within the chamber. This embodiment includes a plurality of insertion tools moveable
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chamber, the chamber having an access opening. The method includes aligning at least one

25  insertion tool ﬁvith'at least one printed circuit board, extending the insertion tool through the

access opening of the chamber to move the printed circuit board into connection with at least

one electrical socket in the chamber, and extracting the insertion tool. The chamber may

include at least a first and a second printed circuit board :disposed at different vertical

positions in the chamber, and the method may include moving the insertion tool between at

30  least two vertical positions relative to the access opening of the chamber. The method may

also include gripping at least one printed circuit board with the insertion tool, the printed

circuit board being connected with at least one electrical socket in the chamber, and retracting

the insertion tool to move the printed circuit board out of connection with the at least one

electrical socket in the chamber.
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of printed ' 5. r 1Lt . L ] e
chanber; ex'iﬁell'ﬁ’l(ﬁ'l1 eﬁ%&de:%yé 1sibeg@ggﬁ?%ﬁﬁ%ﬁ%r’%ﬂ%%ﬁ%@ggg{%}sl@é enf il#ll%r% t he
chasbetodiovertivalyertiivoto theehambet eliorinig theglurality@fiilisehivartdol witloa fiestizect i on
with at | east. one el ectrical, socket in the chapber, and retracfing the

pl ur al Pf Prigfed; piEeuit pogids pembonad  at cseppfide heighfemythenehimpst; extending €aal\i ng
t he pl ' ft,d i ' A j : abdid y of
naert | isarionkpBl iR Hd Pt 8taing Bf e Enitie b Ao SRS ntd Gullpd bR

Anot heboardt intd cynndetien vethh et lamsty oneeleatiizal sockehmedhd nbpnoties; pitiacting the of

' tion tools with hamb ' . Yet th i vity of
Lhi s nBERBUYRE Bt sSFy P ae 1 TR SORSHEr AL A TG sAE AW ng and
theo pl biredit byarS pbsiictcH iaf the 206584 habRlinRe EIniie, eGRRE R Mseflicaltobhe

chanber .
through the access opening of the chamber to move each of the aligned printed circuit board

into connection with at least one electrical socket in the chamber, and retracting the plurality

of insertion tools. Furthermore, the method ma).f include moving the plurality of insertion

tools into a position wherein the plurality of insertion tools does not face the access opening

25  of the chamber. "Another activity this method may include is connecting the plurality of

insertion tools with a chamber opening covering. Yet another activity of this method is

vertically moving in unison the chamber opening covering and the plurality of insertion tools
relative to the access opening of the chamber.

Accordingly, the present invention comprises a combination of features and advantages

30  which enable it to substantially advance the technology associated with a device and method for

seating printed circuit boards, such as bumn-in boards, in chambers. Preferably, the seating

device is easy to operate and to move between various positions and is capable of seating

boards located at different heights within the chamber. The present invention may be

configured to be automatically controlied and require minimal operator assistance and to



Accordingly, the present invention conprises a conbination of features and
advant aggg g3l 7gssWhi ch enabl e it lo.subst-ants dvance phguiLabag! ogy
associated with a device and netlh&diSfBEEL ﬁril%ﬁﬁ inted circuit boards,

such as burn-in boards, in chanbers, he seating device is easy

t 0 opefeghige anidirhal gme Rindetie MahiteH SsRASist bp et donrfeceaPatd Gelicalkeat i ng
boar ds Iocat ed_ at fferent heights Wi t hi n the chanber. The present

i nvent MeMeabls Witk & Berticalir meveableehamhes mpmemcpyermgnt The s@@namvmeqmy e
o8 e MRSk BRERiEE Vodk& b e (ol BF JILE W 2 SRGESE ALAHY 1N

chanber’, " suc ei ng co nected ang
ver ti Cﬂilﬂt;plﬂﬁl&ﬁﬂi@kﬁ)rmhmbafop@ﬂmgs agd W&iel u’sed toTﬂ&&oﬁeachsm@ eil&itbzﬁﬂem”ﬂl«y al so

v ngeoitioLsbl SHemHRBCTbe AERAITE: S AANAES hife Aisgers omrben Qescrbed of |
eX' Sti RghvEMrNEBABRbLA AR Hd bt Qﬁﬁ'ﬁé% il @%\:&ﬁ% ﬁﬁ% mﬁéd'xgzhé‘”d

advant ages of the present I nventi on escrl as vve tional
f eat ur & upondreibngethe tfellowing detdied descdiptign a;dpafemrtgtbmetdcmpaﬂymgldwwmgs the art
upon reading the follow ng detailed description and referring to the
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NG For a detail ed

description of the praReEF PESTIOPIION'OF THE DRAWINGSY | on, reference will

now be made_to the acconpanyi ng@dravvl ngs wherein: Figure 1 is an isonetric
vi Bv of an Etmo@hta@dtdeWpaomef/ eraferedoembrdinentnotthe sunention meforeaent withavi ng

a burn_ t he invention. Figure 2 is a partial
pl an vPe ‘W’% gbg)oﬂr} ?}pﬁlﬁggwg%gﬁxd Figure 3 is a partial front view
of the deviBguef 1 ki gurlsarﬂetﬁbwgfanfdxmﬂnﬁeimwiammceoforamﬁuﬁgﬁﬂ girbigiar d
seating device made in accordance with the present _invention. Figures 4a-d

are t ofPmpcsisRiaheyng phvmiarhambepgsesil vt teBeRmEIEDtA0. nuer ous i nserti on
t ool S and i {eti @g\ﬂgﬁ% I?I%gwé@to‘fﬁ%o%ﬂn&arlBﬁ'ﬁ%ﬁﬁérﬁnal novenent mechani sm

made in acc ance present invention shown seating numerous
buth-i n boaFigered i haipartial frowtivizev of the JevieesofFigure &skowing 8 firgt embbdineeht of 2ws

show ng var S|t|ons t hat can, be assynmed b eferred enbodi ment of
an i nse¥Riy 0%’86% & deyicrinp qlBﬁCCLOB‘%?PC%\‘ﬂtEg’Fd’Fesﬁ%td’év‘?%h O%ccordance with the

present i nVeftie8Ma-d are top, isolated, partial views of an embodiment of numerous insertion

tools and insertion tool actuators and a translational movement mechanism made in accordance

4 v o S Fep arr e

with the present invention shown seating numerous burn-in boards within a chamber.
20 Figures 5a-d are cross-sectional views showing various positions that can be assumed by
a preferred embodiment of an insertion tool and insertion tool actuator made in accordance with !‘
the present invention. f
Figure 6 is an exploded view of a preferred embodiment of a seating device made in §
accordance with the present invention.
25 Figure# 7a<d are cross-sectional views of a preferred embodiment of a translational
movement mechanism made in accordance with the present invention.
Figure 8 is an isometric view showing a preferred embodiment of numerous insertion b
tools made in accordance with the present invention in an uprighi position.
Figure 9 is a front view of the device of Figure 1 showing a covering actuator of the
30 preferred embodiment of the vertical movement mechanism of the present invention,
Figure 10 is an isometric view of the device of Figure 9 having the chamber opening
covering removed,

Figure 11 is a left side view of the device of Figure 10.
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Figure 6 is an expl oded view of a preferred enbodi mrent of a seating device
made inv@(? %,nce with the present irnvention. Figures 7 ,ﬂvsgr
cross-sectional views of a preferred enbodi nent of a trans onal9 novenent
mechani sm made in accordance with the pr esent |nvent|on Figure 8 is an

| Sometrio Vi 350U Iaee PUBLATIEH o HROHy YBLAU b RSL {Rfh L 00! S
made i n accordance wt resent inven on | an upri g p03| | Oh 7a

Fi gur shewing the flefb ghain iveithouf tltehhﬁdmll afea obvering Lactatbr sif awwertical mexeatenng

act uat of. the referred nment . of the vertical novenent nechani sm of
t he p."g@?{?“?ﬁ% H%ﬁordﬁcﬁmngﬂg‘?)pmimﬁ‘ﬁv?@ﬁﬂetr| c view of the device of

Figure 9 NFigug13 18 fRATERL QRAGANJichDF Bid dick SIPIA 9 fakéltdlfnglines 332 | eft

side view of the device of Figure 10 Figure 1Z is a cross-sectional
viéw dB. the device of Figure 9 taken along lines 12-12 showing the |eft

chain with Ief of a e f uat f |. moyenent
mechani sm %‘é}%&hﬁa o?%ﬁr"? & Vi (t&FF ‘{eﬁ’rcgé’gﬁ r£5ﬁ°?\ sgﬂwmlgltéﬁl’r“% NPROL s a

parti e cHatder SRT umaént posuor0bf 4 bextife dedite MadE i bdcerdndeein tR! 28@nd | NES
13- 5 13. Flﬁberes l4a-e are right side views of the device of Figure 3,

each 3R ¢hambey epenipg coy@inghanber and a dif ferent posrtlon of a
seating de S ﬁﬂg
chanber op\g& n%qggsslgtvlgr%?g 18%?@%%%0%%32%%3%%@\3@% gure élaw ng the

i A8er tpbsitiot.ool s in a hori zont al 10 pOSItIOI’l Fi gures l6a-f are top,

i sol at ed, art| n enbodj nent .ou serti on tool s and
oert on Eiresalbort o op, isnled, PRARLTERS 6F &1 SHOOUMERL O SASRRTD |
accor m&msérnamomcaﬁrdﬁ and &ats\-8Bnat m%m%ﬁﬁ@&m&nmm HetoRiaed N
boards wthin a chanber. Figures 17a-b are side views of a preferred

enbodiwitirthe presenhimvendion showieunstatingmumgraus hurbSin boards withinarphember. i n accor dance

EMNEEIDT r|\]/E|\]-F|)-Eeglsl(lgenst ﬁa%vgrgtsk env1ews of‘ a pr&erpe%s CRboFc)lIrlngﬁl og:thc;r E':'f’c SI&E oF‘ aRll?ol%%on

15  mechanism made in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The presently preferred embodiments of the invention are shown in the above-
identified figures and described in detail below. In describing the preferred embodiments,
20  like or identical reference numerals are used to identify common or similar elements. The
figures are not necessarily to scale and certain features and certain views of the figures may
be shown exaggerated in scale or in schematic form in the interest of clarity and conciseness.
Referring initially to Figure 1, there is shown a bum-in device 10 having a housing 12
with an insulated, substantially airtight, environmentally controllable chamber 14. The
25 chamber 14 ie useful for testing, or burning-in, IC packages 20 disposed on burn-in boards
22, as is known in the art. For example, the device may hold seventy-two boards 22, each
board capable of holding up to numerous hundreds of IC packages 20. The burn-in boards 22
are either situated directly on racks 26 disposed within the charrlber 14, or placed in groups of
boards 22 onto cartridges (not shown) likewise mountable on the racks 26, as is known in the
30 art, The rear wall 18 of the chamber 14 has electrical ports, or sockets, 108 (Figures 14a-¢)
aligned with the racks 26 for connection with the bum-in boards 22 for providing and
monitoring electrical signals to the IC packages 20 on the boards 22, as is known in the art.
Still referring to Figure 1, access to the interior 15 of the chamber 14 is provided

through one or more openings 30 in the front wall 34 of the housing 12, the exemplary



The presently preferred enbodi nents of the invention are shown in the

above- |ivdeghheggd figures and descr SHEET $1ad BEERE] OW. PcPr/@@9A54shi ng t he
preferred enmbodiments, 20 |like or fidentggmlacief €erenge nunerals are used to

identify common or simlar el ements—Fhe—f+gtres—are not necessarily to
scal e dndberi4 nchudinglefr el righd opertihg IDay3EHISA Qdft pdreioh 1 9abLtheTRNMBE BHOWN

exaggerated in ; ahg of In schematic formin the interest of clarity and
conci s’éﬁl%%ssécc ’i’gfr ‘wghithﬁ leftopening 30%ag4d aaight pertien d4b accssidhip vie themght

devi ) . : 3 . ted. ol i rtight.
dov! coopiespsa T USHAR ohénited B0l AUER G wRfLEMIERhY b,
t est i ngmoyablerovenngs, wr dc@spatvloayd6. The dingfros@dtriag Iushovm ib Fagute 2% as i s
Kk in t : | e, the devi hol d ty-two boards 22,
cach BV P e PP TRTG snf s AR SV RGP B 0 b A RUGHE 20.
The bugphidforo98r Ah eiﬁ@e%fea EoNR¥ing | dnkao9erif B&E4thY cfpdidte fordfie driftP fRed

wi thin the chanber , or placed”in groups of boards 22 onto cartridges
(not shiswny devike P gud theupresent ventiarhes willchesdederibeddelaw Rreodisclosed im@).30

art. The rear o 0 he chanber 14 has gl ectrijca [t r, sockets,
108 AetcRPpiBtioy St alieer, Se§ 51" OERhel Tholov e

bum i nedp@asklSindehtb1@r afd QV céthfidn A8dighed | with 1tHE fReRAL labfidatidh,JaAd Shekébyt he | C
packages 20 on the boards 22, as is known in the art. Still referring to
Fi fur eingorparatedshy referepee imits enbiretyt 5 Adthoughs thercavedng aud icavesingvaciatprt ofr ough
one or : igggs 30 in the front wal f housi.ng.: 5 h

exenpl ‘gg@{cgn&li’%g gh ' ™™g | e#?rgngcﬁg 1%%r§ﬁt Rog%%ll@%éo?%g’, ﬂ-E'?Ob. A
| ef t pdestrdiptionlefoa pfefdrted entsoddivaent lof the ptebers imentiosithe ereséntdnggntibhés hetf t
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Figure 1 1s noveabl e verti ween open an _ I'tions over the
opéni ngemder Wit duad apewingiify buot-imadavice380, the pessentpinvention samay be usedy watiad
covering, actuator conpatjble for. use.wth the burn-in .device 10 and,the

or eserfBHR oS BER devists. dEviery Witk oBe b prurRh P hur i SeTREt 2 Vel ong
No. 6, 43Jofhet Hppds DF deelcétor Rddsiny o festindélEbtrodlid diRu Rotbenentyeri ng and
covering actuator of U S. Patent No. 6,017,215 are referenced herein in

connect i on 4 showm én Higes { pthegight Porion: Kbeof the exemplannehambsr 1¢Haclpdess ent

I nventg.on, ) ' ; |3 m : S | ar at us.
Fur  nes R eaf PSS Btls pRUERLIRR dhBuBPhhe ol ok ol Bosl bl SR SR Tt
of20t heorjpossiens, fomnyparticdar mantske o€ bodréa2h eTles mack2a shavasysed withchepeifercgdde

embodiment of the present invention holds a total of twelve boards 22. Three similar racks

(not shown) accessible through the left opening 30a are disposed in the left chamber portion
14a in generally parallel alignment with the racks 26 in the right chamber portion 14b,
forming an uioper 112, a middie 114 and a lower 116 row of burn-in boards 22 in the chamber
25  14. Each row 112; 114 and 116 thus holds a total of 24 burn in boards 22. For purposes of
the discussion which follows, the boards 22 in any row will be divided into two sets; the "odd
numbered" and "even numbered” boards based on their positions in the chamber 14 from the

far left of the chamber 14 assuming the chamber 14 is filled to éapacity.
The boards 22 are positioned vertically in generally parallel spaced relationship to one
30 another in the chamber 14, each board having a side 22a facing the chamber opening 30.
Thus, the central axes 24 of all boards 22 in the chamber 14 lie in generally parallel vertical
planes. The bum-in boards or other printed circuit boards may be any suitable commercially
available conventional boards. As shown in Figure 2, each board 22 has a sturdy frame 22b

capable of withstanding the forces necessary for seating and unseating within a chamber,
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chanmber 14, dual opening 30, burn-in device 10, the present invention nmay
be used wWoldgnhgskt i pl e chanber burn-in devices, devices Wy 9915860 NUMTEr OUS
chanber openings, as well as other types of devices for stressing or
testing electronic circuit conponents. As shown in Figure 1, the right

por t i osuch 4bwith théesecufetp pegsyntdhesakion ad 4/ill beldesteibed below. PYnged Rerbigathd r acks
26 accessible through the ri ght .openi ng 30b. Each rack 26 has slots, or
posi t i GF8S 1 ofealy k- Seatings 2 BwmpEr obPthsh aRiated oarcuitnkoard meaps moymenthgs ed

wth t reftendse ' L.af; t paventio :lﬂglbafj ot of

t wel veﬁgmc-)cgrtggseézs. Ql'rr%rqgg&gm i%f'r9 1rntac saEno ’sﬁ%é\%n§§??0255| %?ﬁc’oﬁfg t he

| ef t opanectipn3dith the eledirsppet in the teer ofahe chdmivdneAlopg side @2a,ltha fiame @8bier al | y
paral | el ~al.i gnnent wi t.h the racks.26 in,the_ right ch er portiaqn l4b,

f ormi ngf® ﬁablér)gb'érzﬁu‘%iﬁ E‘B d&f@ 35 g’ﬁ’ﬁ‘e‘&tqyo%rl 5148 SP%%%O&NE& WRn%hdar ds 22
I Nt hestizhast® onlhe ffage2260wW 112, 114 and 116 thus holds a total of 24 burn

in boards 22. For purposes of the discussion which follows, the boards 22
in any row Bgferringagainp Fagure bt depending enshe condiguration of theeracks' 2Gardl theiven

T S AL B e | ST AT
rel ati onship toqg?le ﬁ%t h(g?ri r?w'%e dciﬁghnber 14, b)etg?ﬁn%oe{rd lék;lavi ngmathesi de 22a

f akd ngatt hEo ereamide, adipeenthpants. 22reny sachi iaek 26 irayabe spased appreximgfely hokd2 ds 22

inth ' I Lk calanl -
boar daP g Pt Behetd 22 (ikpBAh bt YuRBhG Wt PASUGR 2ol Bfelks 6 Spalla T 1
O9a avaippadXimatelyn? eintlies rfedm tharsilie. chmbeh owatlsi 19, laind board?, 22> dishodedandh2?2 has a

sturdy. frame 22b, capabl e of wijhstanding the for¢ges necessary _far .seating
2Nl uHBRSTEIORLDYAY ApRiGs Ao Agkadiacent Geky alk spaped RBPE AT 5 gheebn
| NVentign e abinbr. DR l6RE b Reerilol toviveS8A (' RbRplahy GpakRigBitloRgh seat

and "seati ng" a bumin, or other printed circuit, board means noving the
boldr d pregerred agthathe aselof the pnefpired embodimehtoftha ieention dessribed herein, isobber
rack, into connecti.on w,th the electrical ports.i.n the.rear.pf th hamber .
Al ong SEEEIET Bractics phin brons veions apy st sitgtle iy i instead b "%
formedygey. t he i nside surface (not shown) of a stiffener 23 on the franme

22b. Referring again to Figure 1, depending on the configuration of the
racks 26 anthe |gepstruction, configuration and operation of the boards 22, racks 26 and

cartridges (not shown) and ports 108 suitable for use with the present invention may take

20 forms and configurations other that as described above. Furthermore, the operation of such
components and other components of the burn-in device 10 necessary for enabling burning-in
and testing of the IC packages, such as a power supply, electronic circuitry, computer
software and hardware, control mechanisms, air heaters and air blowers, are well known in
the art.

25 As shown 1in Figure 3, the present invention is directed to a seating device 100 for
seating burn-in boards 22 in chamber 14. The seating device 100 of the present invention
generally includes at least one burn-in board insertion tool 120, an insertion tool actuator 130
(Figure 4a), a translational movement mechanism 150 (Figure 4a) and a vertical movement
mechanism 180.

30 Now referring to Figure 5a, the insertion tool 120 includes a surface, or face, 122 with
which the insertion tool 120 engages a burn-in board 22. The insertion tool 120 also has a
connection portion 124 where the insertion tool 120 is connected with the insertion tool
actuator 130. In the preferred embodiment, the connection portion 124 includes a grooved

aperture 124a matable with an insertion tool actuator rod 132a, such as with a double male
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positioning in the chanber 14, each board 22 is positioned a fixed distance

f rom adjvag ef}i7obar ds 22 and fromthe l eft (not shown) angcthgbdisgssie
chanber walls 19, as is known in the 10 art For exanple, adjacent boards

22 on each rack 26 may be spaced approximately 1 1/2 inches apart, boards

22 di spamehr 125t hHoweve?| bI%E cOR@hom0 Tohhdffis 26F B usadChy AnSAREele
approximately 2 inches fromthe side chanber walls 19, and boards 22

di spodsgrion 1eld 20,3nd insgeionien]agtuptesil39.ons 26b on adj acent racks may be
spaced appfg 1ﬁ§%ﬁﬁlryto$ﬁ 170 ¢ ﬁ#ﬁ%@?ﬁné Ef%'i@ 9\%-1&%%5#&@%[ 11‘?% Rﬁ%ﬁi‘g‘ R31 12

under st ood, omever at t exenplary spaci ng, pre?erred
with st thse befcondrtmcmdedfanateﬂalmbﬂﬂe oEnithetinding thmfoecm‘slanamdﬂaed idafiflg her ei n,

Spicr TR MR Hoal s &, WP BT obe 6 GESRER S BLIS A dRice |
oper algh{edQft ah} Suilibid ﬁﬁteﬁgl’ sl{a%@ kad g@n iRt {Sréng%;éﬁbl@ gﬁﬁh % gm‘\%g oAPgk PO t's

108 suitable for use wt e present nvenflon rnms and
confi ng‘dt ¢mh3mdnhboard,hposses Mﬁmemtbbdd dimxmg CEpnhﬂhtmsnmx withstard dpmesit i on of

such co nents o e bum in device 10 ne sary for

e FRAERRRR 3Ping! o fuck HORGACE Rnghois- Dbt ot Seatiie Padfamts GRS ¢ op .
el ect bfheiwisé témpatibly for GREBLHAE oS NEda¥ing BeABSImAE Hmesrdaﬁmm kha'Freseagi SNB,

air heaters and air blowers, are well known in the art. As shovvn

i A0 Fi dviention. Rugther, thesterm “insomioniteel actpatyry ae peed heeein, rgemsm@e\@@vfomeclgo f or
o os e 0F ath liablt AR oSy U i) BERE br SRl BEORTAMCOERNLGE AP T, o,

t ool 16D made ih ascdrddnoe utlmcxhe prdseratiovention irtbiafd et dfogngagenidnt pathodtileasal

novenent _nmechani sm 150, Flggre 4a) and a vertical novenent machanl sm 180.
30 ome wrrm@ﬂ FiERpit %fﬁi’gEFP?é‘dS’& the farce eesseary for seAting a8 1p38t Phgles a

surf a %‘%1 gjﬁl O%ﬁéih \éﬂérg&cﬁ%%i%s !fﬂ;\gftﬁét%:ﬁr%‘e) Rlrcet 23sdei0GTn Jubkr N-1 1

board é I ns n tool a connection portion 124 where
t he |awmg;mnhs otiﬂemecompamiﬁ@cumw\htlisp.rd:senﬁmmmnon t ool actuator 130.

In the pre red enbodi.nen [ nnec n 124 cl S a roo ed
aper tur o 1 SH THEFHH G MFIER Strihs HSGHPR G171 { S0P L0 FE SRR FHBF DEHIR o
W th gostaullreetomi®s hHd therewmil%t Fabha%f UHMHEME 'PC @k Niin-GP By&as 20Nl a
connectors may be used for connecting the insértion tool 120 and insertion

t ool akambkardd (Fivre TheAs nsedrheraim thetsrm'aoseatingaeans aepvaeg e & hefr it boar ds
22. ngard "Gut %&8{}1&@&& wi’tﬁ%lectncal ports in a chamber. The bumn-in board retractor 126

20  of the preferred embodiment is a hooked portion 128. However, it is not essential that the
insertion tool 120 of the present invention have a bumn-in board retractor 126 and be capable

of unseating bum-in boards 22.
Now referring to Figure 5b and 3¢, the insertion tool actuator 130 of the preferred
embodiment includes an insertion tool carrier 132, such as the insertion tool actuator rod
25  132a, that is connected to the insertion tool 120. The carrier 132 and attached insertion tool
120 are moveable by a drive mechanism 134 between at least two positions within planes
parallel to the planes within which the central axes 24 (Figure 1) of the burn-in boards 22 lie.
In the preferred embodiment, the drive mechanism 134 includes a housing 131 containing a
pneumatic piston 135 connected to the insertion tool actuator rod 132a. The piston 135 is
30 caused to reciprocate within a piston chamber 136 by selective input and discharge of
pneumatic pressure through passages 136a, 136b. Any commercially available pneumatic
piston device suitable for use with the present invention, such as SMC Part Number NCDQ?2,
may be used. Likewise, the drive mechanism 134 may take any other suitable form, such as a

hydraulic piston or electrically actuated linear motion transferring device,
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must thus be constructed of material capable of w thstanding the forces
encount gLeds e ng 5 seating of bumin boards 22. As Ugﬁﬁmﬁﬁhﬁéﬂ t he
term"i nser%l on tool" means a device fornmed of any suitable naterial, shape
and configuration; is engageable with a printed circuit board or burn-in
board; posaeesrisgid FighSbaleOtd iRQA I o CARMR! 13b108 thel (Refthrbd ShnBOHmERY CES
associ ated wth seating of such boards; Is novable between at |east two
posi t ioeapablerd meviog it isemion doglatA0ohatween, and dokiingothetingsrtion toehiZ2that devi ce

made in,accgrdance with.the present 10. invention. -Furtherc.t term

T neermtct: Bt afed ppgons B8 AP aparien. Madnur s BEU &5 1 bR Ay

sui t abliseor "I 5k iiits ARyt pBsiAY inStha PRtdN cha@Bér 6] dusidi thadvhlite? rod 130vi ng an
insertion tool made in_accordance with the present jnvention into and out
of Sengad énverion\ipell28tto be inse "wiactd pxial” positiopr Thisq@sitior épseiul &efrsqating: ovi di ng

the f i N0: fro: rdx '

st r endth LaitiEE 38 e S Hnd Rl Rba EER PIRS SEARCRER 100 (AU G, | |
seat i Mgterntydthté Posifibreinhe pisconnghainbet €36, causitgethaiattoatoh €33 anddndertiomvtook i on.
Still referring to Figure 5a, the insertion tooL 120 na)éptgllf??)ige ui pped

wi th d280enbern BBaimemidaie poal" pRgitiondMovemen ATHne &1sedion Rs® i ng PC
or bur,gstif BOH A rétfactdd gﬁgﬁ%@@é‘?ﬁlg&&ﬁﬁé b5 Boatl 22/ fh\a'?lﬁ?h P&itfinNshovhe term

"unseat| ng" nmeans novi n um 1 n” board out of connection with
elléct in Eagurgsdibtandisn, ia usdfahfoennsedtimg tumin hodrda?2! In étis pesitoon, te@istan 135f t he

referred enbodinment. is hooked rti 128.. Ho r, 4t is n enti al

Phat _tha rsigarat Brettignin BestaroeHaopnddhs cbiomt 1474 s scifor b PP L0L, S
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In the preferred embodiment, the forward axial position of the insertion tool 120 is

undesirable during seating of bum-in boards 22 because it can cause the application of
excessive force on the electrical sockets (not shown) in the chamber 14 (Figure 1) being

25 engaged by the burn-in board 22 being seated. Thus, the insertion tool actuator 130 of the
preferred embodiment is equipped with at least one sensor 138 (Figure Sc and 5e) for
detecting when the piston 135 (and insertion tool 120) is in the intermediate axial position
(Figure S¢) and causing the drive mechanism to be prevented from moving the piston 135 and
insertion tool 120 into the forward axial position.

30 As shown in Figure 6, the preferred embodiment of the seating tool 100 includes
twelve sets of insertion tools 120 and corresponding insertion tool actuators 130, However,
any number of insertion tools 120 may be used in accordance with the present invention, as

desired. Furthermore, while the preferred embodiment includes one insertion tool actuator
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i nserti bh Theltemc t"trahsdational movement mechanism”" as used herein means a device or

o

combination of components formed with any shape, configuration and operation capable of

25  transtating, or laterally moving, at least one insertion tool made in accordance with the
present invention relative to a chamber, and is otherwise compatible for use with the present
invention. Thus, the seating device 100 of the present invention could, in an embodiment (not
shown), include a single insertion tool moveable across an entire chamber opening or
openings for seating all boards in the chamber.

30 Now referring to Figure 7a, the translational movement mechanism 150 of the
preferred embodiment includes a pair of back to back pneumatic cylinders 152, each
including a pneumatically driven piston 154. These cylinders 152 may be any suitable
conventional cylinders, such as SMC Part Number NCDQ2. The left and right cylinders
152a, 152b are connected together at their back ends 153a, 153b, such as by weld or any
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to Figure 7a, the translational novenent nechani sm 150 of the
N’ow referring to Figures 7a-d, the piston rod 155b of the right cylmder 152b of the
translational movement mechanism 150 of the preferred embodiment is anchored proximate
to its end 155c to a plate, or end cap 164, such as by mating with a nut 164a. The end cap
164, like the main housing 160 (Figure 8), is mounted so that it cannot move sideways. In
25  the preferred embodiment, the end cap 164 is rigidly connected to a back cover 166 (Figures
6, 8) that is rigidly connected to the main housing 160. The back cover 166 may contain
other components of the seating device 100, such as solenoid valves (not shown) connected
with the insertion tool actuators 130, cylinders 152 and rotational cylinders 210 (Figure 6),
though such components may instead be disposed external to the seating device 100. These
30  connections may be made with the use of screws, bolts, pins or other conventional connectors
(not shown).
Still referring to Figures 7a-d, the piston rod 155a of the left cylinder 152a is
connected, such as with a clevis 156, to the base 146a of the U-shaped bracket 146. The

translational movement mechanism 150 of the preferred embodiment can be selectively
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back cover IS ri connec ed to the nain hou5|ng
160 Tieedting) thepeodr Thé Geftpiptonaod 4b5m has a ﬁally extended length of approximately 1.5

inches, while the right piston rod 155b has a fully extended length of approximately 0.5

inches. In the first translation position (Figure 7a), the insertion tools 120 may be positioned

approximately 0.5 inches to the left of the odd numbered boards 22, enabling use of the

insertion tools 120 for unseating, as shown in Figures 16a, 16b, 16e. The second translation

25  position of the insertion tools 120 (Figure 7b) enables engagement with the odd numbered

boards 22 for seating (Figures 4a, 4b) and unseating (Figure 16¢, 16d). The third transiation

position places the insertion tools 120 between the odd and even numbered boards 22,

enabling use of the insertion tools 120 for unseating the even numbered boards 22, as shown

in Figures 16f and 16g. Finally, the fourth translation position aligns the insertion tools 120

30 with the even numbered boards 22 for seating (Figure 4c, 4d) and unseating (Figures 16h,
16i). '

The present invention also includes a vertical movement mechanism 180 (Figure 3)

enabling vertical movement of the insertion tools 120 for seating (and unseating) of burn-in

boards 22 at different heights, or in all rows 112, 114, 116, in the chamber 14. The term
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ex2@ndwithlteepekent invapiiorn Theediks 40, 60 bf the pheferred embiddenésit msty terany atvebg an

positi %‘rie(t)ll:IoPgorrr?ngkallytag%lalb?esgglg,Io? réxttrgs?clmsé, tliezxtoargas&/i agﬁa fgro Esletv{/i nt%g present

invention, such as the aluminum conveyor extension Model No. 14-150 sold by ITEM.

As shown in Figures 9 and 10, the lefi rail 40 is preferably mounted on the front wall

34 of the housing 12 adjacent to the left side of the left opening 30a to the chamber 14, while

25  the right rail 50 is mounted adjacent to the right side of the right opening 30b to chamber 14.
The motor 39 of the preferred embodiment of the covering actuator 38 includes a gearbox

39a and a brake mechanism 39b, and may be any conventional standard electric motor
suitable for use with the present invention. Although the motor 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

30  suitable location within or upon the 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
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,

1 This Sheet Has Been Replaced
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44, Ahe 1B clpiigl 4980 («.anyﬁﬁvéﬂa}nt Fgh¥edieriBg 3@6&%&%& Whd QFJse&)SBQMbnThe

chains 42, 52 may be any anong a variety of suitabl'e comrercially avail able
chai nEhe eoVerng36 smenmomdﬁo thsl le8chain42 ralonBraelowalr pastien 3brdfithe covtong ﬁﬁy be

sel el Rl ahy ARATY Yarery Bt Shoincliaflt WRIBIALINAYR! LARE BPLE Kt th
20 invention, such as bolts 90 and nuts 92. The bolts 90 connect a lip, or faceplate, 94 extending

from the left front edge 36b of the covering 36 across the front of the left rail 40 to a portion

of chain 42 disposed in the front passageway 47 of the rail 40. The covering 36 is similarly

connected (not shown) with the right chain 52 (Figure 9). Thus, as the chains 42, 52 are

driven up and down through the left rail passageway 47 (Figure 13) and the right rail

25  passageway 57 (Figure 10), respectively, by selective actuation of the motor 39, the covering
36 moves upwardly and downwardly therewith.

The seating device 100 of the preferred embodiment of the present invention (Figure

3) is generally similarly connected to the covering actuator 38 as described above, and spaced

below the covering 36, Specifically, as shown in Figure 8, the left and right chains 42, 52 of

30 the covering actuator 38 are connected, such as with bolts 181, to left and right chain

attachment plates 182. The chain attachment plates 182 each rigidly connect with a mounting

plate 184 (Figure 6). Each mounting plate 184 of the preferred embodiment has a hole 184a

that mates with a shaft, or pin, 202a extending from an end plate 202 of the main housing

160. Thus, as the chains 42, 52 are driven up and down through the left rail passageway 47
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suitable for carrying the chains 42, 52 and ot herw se conpatible for use
with the present invention. The rails 40, 50 of the preferred enbodi nent
may be a"ﬁS” a variety of commercially avail abl e rai PSTUS?73888% ysi ons,
that are suitable for use with the present invention, such as the al um num
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covering 36 and noving the seating device 1 igure 3) Tnto and out of
var i oukitlyeeemputer (potshowohprogrammeditol thn dnuand offithsaratos39. dnywionimdreialfescr i bed

further I . | ef t. _side of the ef,erre mbodj.nent of th
cover aTRE St Sugsfonond 5 ipafigte Hop yRE s b frESkof TRRRHTR Hayhe, b,
pass e sFuzthemiiste ! the motdribrakiei 398, Which ¢St bedahy(doh gentiondl braleechanismSuilitlect ed
upwardly therefromat one end as it extends around a first left_mddle

spr oc Kt usevith e metah 3 red otheremanonghts of therressnhwentinn, mayibe configred ar ound
t.¢ M . th
" 3pe 18 inp iy B biferUSRIAe 19 colifnel AP Bloviiifle S lrotMibhinfhef e T0N

40a ofeqbipmentidhmdgr die amddowewandpsdipphgf or spvantmtofdie coheringhdé and nanxt ends
down rdI.X g%ough the length of a front passageway 47 of the rail 40. At
the | PP80°"end 40b of the rail 40, the chain 42 | oops around a | ower

| ef t sprockgthd§rérertd eRbbiitlent B e JertiBall METerdidt GREDEnidR 880, 4RE nRAsSagevay

s
49 of the rail 40 to the sprocket 45. The i .
housing 160 is positioned vertically below the chamber opening covering 36 (Figure 3) such

20  that when the covering 36 is moved into certain pre-determined open positions, the insertion
tools 120 are positioned adjacent one of the rows 112, 114, 116 of burn-in boards 22 for
seating (or unseating). Referring to Figures 14a-e, for example, the covering actuator 38
(Figure 9) may allow for a total of five different positions of the insertion tools 120. Figure
14a illustrates an "upper vertical position" of covering 36 and main housing 160, whereby all

25  boards 22 in the chamber 14 are accessible through the opening 30. In this position, the main
housing 160 is located above the top row 112 of boards 22 and is thus not in a position for
seating (or unseating) any boards 22. Figure 14b shows the covering 36 main housing 160
lowered to a "first intermediate vertical position," whereby the insertion tools (not shown)
carried by the main housing 160 are positioned for seating (and unseating) of the top row 112

30 ofboards 22. Figures 14¢ and 14d show a "second intermediate vertical position" and "third
intermediate vertical position" of the covering 36 and main housing 160, respectively,
whereby the insertion tools (not shown) in the main housing 160 are positioned for seating
burn-in boards 22 located in the middle and lower rows 114, 116, respectively. Finally,

Figure 14e illustrates a "lower vertical position” of the covering 36 and main housing 160,
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configuration, operation and conponents of the right side 38b (Figures 9,
10) of I ng actuator 38, which includes the righ | and chain
52, andw(.:tg?gﬁlg}s‘%%ndi ng right drive sprocket, first and segg‘?@g#@}%}g m ddl e,
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through the left rail passageway 47 (Figure 13) and the right rail 25
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ceat ALTtobAICRRKE, BFere R SOURRL ik AEaeR e Drioch BB £ef 0,

( Ri0gurezariple] snger@ord doyventivnhlbihfi-réd lificdrafoetenh senesrs Glidt BHowE) may e 38 as
descri bed above, and spaced bel ow the covering 36. Specifically, as shown
I
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attachnment pl ates he cha ment “pl ates
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(Figure 1 and the right rail passageway 57 il |8;re 10%{,} respectively, by
sel ecthreferagbn epanecied afoneiend ABa torthgshaft 6 andahthp othsr ard 9B0odheidevieset®i on

tool s 0 ve rdl n rdlyotherewth. FE |.n_housi ng
160 ortfha By Sty 3 Biab BT oL FRIBIRTIOLY BeBBbe e Mot a0 8he s Bl 1"
are geawormdy e oDsibblagtialpvésit] sheaperaticiMofaticlt suntetbdiance BpEwN 99 &iltrédieet 0 t he
chanber openin 30. Referring to Figure 9, a swtch nechanism 102 may be

s
used ShpABHIE o8 HEpFTiRd bycugh yeisht 9P thpeompensat BYSAT thh goysTBB Ertuater
engodizgegichofs thBEnMEF 89 GRI HRKETEN52; The @b manual vertical movement of the

covering 36 and seating device 100, if desired; and will enhance safety during use.

O

The preferred embodiment of the seating device 100 of the present invention also
includes an insertion tool rotation mechanism 200 (Figure 3) capable of moving the insertion
tools 120 between a first position for seating (and unseating) burn-in boards 22, and a second

25 position for movement between positions and during non-use. As used herein, the term
"rotation mechanism" is defined as a device or combination of components formed with any
shape, configuration and operation capable of moving at least one insertion tool made in
accordance with the present invention between a first positior; for seating (and unseating) of
boards disposed in a chamber, and a second position useful for movement of the insertion

30 tool between various positions and during non-use, and is otherwise compatible for use with
the present invention, Furthermore, it should be understood that a seating device may be
made in accordance with the present invention not including a rotation mechanism.

As shown in Figure 8, the first position is preferably an “upright” position of the

insertion tools 120, where the insertion tools 120 point generally upwardly. As shown in
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180 for novenent of the insertion tools 120 (Figure 3) between various
vertical _positions. The switch nmechanism 102 nonitors the nmovenent of the
coveri ngW 885086een numerous 10 open positions of the cgﬂﬁs?fﬁl% relative
to the openings 30 and preferably communi cates with a conputer (not shown)
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boards 22 in the chanber 14 are accessible through the opening 30. In this
posi t i embodimentrichidpolest angl niglg totationelaeydinders A18. t Hes upner rends 210 of theoar ds

22 and_j.S.: i L S i . unseati an ds 22.
i gur eroidisneh Sabes Aol B hif o W1 thoBling PRICRLE Hha Wbk B

i nt er neigbiwa) eorvethti eahveRtiondl i dAnEctwBete e chanbarsasveiing 30 @igurend)t THeown)
carried by the main housiq? 160 are positigned for seating (and unseating)
of t heSQEHNE 3R Preferably proyfdes Jgsisfancepandrstabibitysto the ratation spechppisi 200stecond

I nfer ' | Lt 1.0 ' dohy | Inahe,M | ition"
B e R G

i nser tbaowt ool s (not shown) in the main housing 160 are positioned for

seating burp-in boards 22 | ted ip the m.ddl.e an ower ro 114.. 116,

Feapect vol pie Rrstiepyerfug, AEP ol cead btioRC e Rt by Rt DY | o
of t hethetdmi, N cSfneddd Bh As AQSid) 2 16 GatendS down WAL fromt d4eh GedifroLAhg36 s
in a closed position over the chanber 14 and the main housing 160 is in a.

| ower miest214sad engages ¢ rotafinmarer 328. (e aptetionarm 24 is etteched fa theapPnnsstps At
”Bf(f]anélgws,% st Gndtli isvﬁ%t%‘l% about a pivot point, such as with the use of a pin 217,

relative to the reciprocating rod 214. An elongated portion 221 of the each rotation arm 220 is

rigidly connected to the end plate 202, each end plate 202 being mounted to the main housing
160. The shaft, such as a 0.5 inch pin 202a, which extends outwardly from each end plate
202, mates with, and is freely rotatable within, the hole 184a and bearings (not shown) in the
25  mounting plate 184. Each mounting plate 184, being attached to a chain attachment plate 182,
is not rotatable. Thus, the interface of the shaft or pin 202a and mounting plate 184 form an
axis of rotation of the main housing 160 relative to the device 10 (Figure 3).
The rotational cylinders 210 of the preferred embodiment may be any suitable
conventional cylinder, such as the pneumatically actuated cylinder Model Number 043-AP
30  sold by BIMBA. The rotational cylinders 210 may be controlled with circuitry and solenoid
switches, or otherwise, similarly as described above with respect to the insertion tool actuator
drive mechanisms 134. When the rotational cylinders 210 of the preferred embodiment are in
their fully retracted position, the roFation arms 220 extends vertically downwardly, as shown

in Figures 15 and 17b. In this position, the insertion tools 120 are in the horizontal position
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posi ti ¢onds 420 fbor ithegupright wesition(liguss 8} hethsi lswizootab posiboe (Fignreut®. Wheh t he

present invention. F hernpr.e, .t sh .be under st aqd..t ha seat i ng

devi c_eeﬁ%%geﬂlgmhﬁlagc? E5%8§8¥:§dﬂ%e§uw foH?;II%Q 1sptsg§glggn n ghmepsﬁ&eng%a (%ﬁe@F]ﬁdi ng a
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120 poifibatgd femave fhe insertion joolnd 2@ frtqutheininiegmediate axial positions, as described

above with respect to Figure 5f and as shown in Figure 4b, causing the insertion tools 120 to

o

push the odd numbered boards 22 into engagement with the electrical sockets (not shown) in
the chamber 14, thus seating the boards 22. Generally, with the preferred embodiment, the
25  insertion tool actuators 130 are preferably actuated individually from left to right for
successively seating (or unseating) the boards 22 to limit the amount of forces exerted on the
boards 22 and the seating device 100. It should be understood, however, that the present
mvention does not require sequencing the seating or unseath:xg of boards 22 in this manner;
depending on the configuration of the seating device 100, the boards 22 may be seated and
30 unseated in any suitable sequences, as desired. The insertion tool actuators 130 are then
retracted, moving the insertion tools 120 into their retracted axial position (Figure Sa),
disengaging the insertion tools 120 from the boards 22. The rotation mechanism 200 can then
be actuated to move the main housing 160 and insertion tools 120 into the upright position
(Figure 8).
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i nserti @fp bPPds 120, whereby the insertion tools 120 poi /€§q§ @bl Yy in the
direction of the boards 22 di sposed within chanber 14 (I'—ﬁ%ﬁ § In the

hori zontal position, the insertion tools 120 extend into the chamnber

openi ngs SRefdTHEKIG Bibhre |40, UbCred Uit i Gidel il dlld 930CoPhne MeBRLd OF the

5 preferred enbodi nent of the seating device exténds into the chamber
openi Eodiment o Reatiggthe ceveh| umirentst boards @2 omlssremhe abwt he abdic) thousi ng

: ' WL ' h ful f i d [ f
poar o33, EBRERey Bl | is a5k Hove Yy BEBHPT TeRIE ACh bHo o [ ho

upr i gtfourfiotsarisiation ipsitibhiSasueedrited 2B6ve WHE F&Péct & Flddfe TdISKELL 120
be%we n various positions. 10 Refgﬁaicng Figgﬁer es 6 %‘hg&l%%%,éfthe
i

r of at T TqiRHGRFeshanis 299 tp HBOYS Brecinpastion: iendsiil 3@ rinto; the | hodigenthlepasitiond ri ght

rotati F : : . 210a of the ratatiqnal | i nders

210 o e, £ ARAS U, fidiod o1 RBE i S 5Pt Pubersd Bodh 2 S 2 howny

_(I)_ [1 ot Idescri_b@dwlmWBG jﬂlﬂ?mseﬂigilmecltact@éoré 030 mtl@dﬁadmﬁtedg@mbb!’ﬂl% iaertibn ﬂiﬁb‘l@ 3).
e cQygerin . prefera proyvi des resistance and stability to the

r ot at %ﬁ lmgl?ﬁiﬁ}rg‘?ﬁnfg'@tet %33{@@0%0%@%4@94 v e insegiongpolofctuatass 430 arehousi ng

160 agqini dd ; ; | . ' o, reciprocating

rod 214nor]§§ ?ﬁcﬁ%ﬁia‘ Jf}%ﬁgfegté‘iffi. n eironl%) %)%tﬁg%%%%go%m%v\gr gf"ﬁl/y?ﬂ ref-érDa A

c dPnedisergagimgdhe isertiontents 20 faB tha beamds22] Ghanetatidn/méchamisee200 darthd ocat i ng

d 2 ' 220. | 220, i hed
he cbaaBaRel RN fe R Eho@Maltd) et hectith lobls™ 0 RO aprantiisiionn pi vot

poi Nt (fighite B). aFhewérticdl ifoveaRnPedhddisth ?@dgigﬁk 9? 14§ thed B R84 te_rxﬂ&vgt ing rod
214. An elongated portion 221 of the each rfotationh arm220 1s rigidly

connethedasertion tealsd?g infohesezond insermigdietedveptical positiim 4skidcant withutheauiddle t he

mai n ' . fit as.a 0.5 inc in 202 | ch extends
out mfﬁf;i?rggkg%%%%fgﬂg&%l lgf' ksagéghe o & *WLR, &asﬁe&)sirgpc:?&g%s E’P% bl e
Wi hi middiheowdl1d dftbtards2. b@aerenfys, (HeOkertidad Wiveinent! HEchARism P80 riahBeP! at e
184. E caggcineunti ng El.ate.184, being attached to a chain attachnent plate
182, f‘g“ ¢ SR dsortiens foalhd 20 rinter thy dBird intermedigia vertisl psitiarnfar and
mount daging i RwkB4o ANE tﬁ"bo@fﬁs%Zg(fF%lﬂé %&g&ﬂe Fab@ver@ég?é] g&&;@%@&ﬁ%@o ¢ e

relative to the device 10 (Figur rotational
pr ef epgadyreppaiedii nent may be any suitabl e conventional cylinder, such as the

pneunmat i call ted cylinder el. . Nunber ..043- AP 3 spl.d by _BI NBA. The
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of seated boards 22, the vertical movement mechanism 180 is actuated similarly as described

above in conn¢cﬁon with seating. The translational movement mechanism 150 is actuated to
25  move the insertion tools 120 into their first translation position, as shown in Figures 7a, 16a.
The rotation mechanism 200 is then actuated to move the insertion tools 120 into the
horizontal position (Figure 15); the insertion tool actuator 130 is actuated to move the tools
120 into their forward axial position (Figures 5b, 16b). By actuating the translational
movement mechanism 150 to move the insertion tools 120 into the second translation
30  position (Figure 7c), the tools 120 are moved into engagement with the lip 22¢ of the odd
numbered boards 22, as shown in Figure 16c. Thereafter, the insertion tools 120 are
preferably individually moved into their retracted axial position (Figure 5d, 16d) by actuating

the insertion tool actuators 130, unseating the odd numbered boards 22. The insertion tools
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in Figures 15 and 17b. In this position, the insertion tools 120 are in the
hori zont ition 20 21 as described above. Actuati
rotati ong)logcr%é?‘}sﬁders 210 fromthe retracted position to thel rsgg;}?&é}ﬁded
positions causes the rotation arnms 220, end plates 202 and mai n housi ng 160
to rotab® APBRX ¥ : i | RS e tol omthe
hori zont ala?ét)o et hgm;b(fibgﬁﬁktggpgg?{ ?%?1 'tr éﬁér}glp g%l?%%%?e%cﬁ%aﬁﬁéngﬂ g(%n %i% 9?;;]%
pr ef er mexyemetnodedhanismt H0sdisatgagieg thetmoards<2; tis showndo/Bgur206general |y wit hin
a 90-degree,range..A ne for.seating. PC and byrn-i.n bgards with a
seating deviTéE ’%ﬁﬁﬁmi ‘R°§D?gra&%m°@ RR}a[t‘T’rpW% ﬂ?:?r\é‘%ﬂ%‘f PPﬂ(}%‘h?ﬁ 1ghr )_} moyedy be
descri g thel¥ thikdtth@skSsh g&aﬁ&}ﬂﬁgﬁé &1y, et G50 WL int8 fthd RSriRAA Rﬂﬂti&gv' ce

, as shown in Figure 3, the boards 22 st be

100 and burn-in device 1
di spos €digureskd)ipositioningdhs toatsciZOtictwéan thtedd hadrbreen mumbesaddioards 22p(Bignre mat el y

3/8" f ndi | ect i cal ket s..108 (Fiqure 14a), .i h

o homben B THE gB8T4 RRRR S et St MeB T el &1 Rt e T v it 158 1 o

posi t i GFurth e&isNkion pobifios ff&rmga§ézﬂexh asd &n&éﬂtihg@_@x@ﬁﬁf%g@& bg&;%'é@a (?‘@&9 be
evl ce an | nser

seated, the main housing 160 of the seating ion tools

120 ar ddhoVBRisams sequprces jaf gboverare candiictadefoy ansqating thsomiddleand lowgn rews 4b)

for seati t . r . Referring to Figure 4a, the
cyli ndgg%’qﬁéf?g?%ggﬁ ﬁlg#gﬁég’ilgﬁéﬁgﬁgégvﬁ%t mechani sm 150 are actuated to
nmoye the i n¥diilel prafetred brabddidents b tHelpeésentsiaeeaitidn bavsbden tshewn and déscobe],
(Figure 7b). . The rotati gg mechani sm ﬁoo_ i s actyated as descri hed apove to

move t Hodificationsithereqisgn be made by gne eldlied iny the At vthept departing;tipm thegpint g7 ¢ he

hori zo : i¢hd ' . gﬁ%% : r

i nsert %@?gﬁ#t&%%é@ @Ea%%orqg%&g\ns ﬁ% t er%m%Z%%ﬁﬁ%H?gf%gg? itve odd
nunber &ithifing: NMany baréation®énd Modifications of this system ack appansius atedpossible andame
actuated.t o, nove t insertion,tools 120 into their [.nter ia axi al

posi 11 SN 58 Wemecoh BAMERvE. Aeraringdsti %pge pf Biriostist AT UG BHE

Fi gsir e ediBodigRHE dB&ribEEhdréigerti on tools 120 to push the odd nunbered boards
22 into engagenent with the electrical sockets (not shown) in the chanber
14, thus seating the boards 22. Cenerally, with the preferred enbodi nent,
the insertion tool actuators 130 are preferably actuated individually from
left to right for successively seating (or unseating) the boards 22 to
limt the anount of forces exerted on the boards 22 and the seating device
100. It should be understood, however, that the present invention does not
require sequencing the seating or unseating of boards 22 in this manner;
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dependi ng on the configuration of the seating device 100, the boards 22 may

be seatgd and unseated in —SeEguences, as desj Ihe insertion
tool actPatBr®6130 are theE Tras ISEFEEE gg%‘vi‘i nL; t he inserf"l(%rﬁg?'gb’%ggg 120 into
ion ( I 58—

their retracted axial posi 2l1a di sengagi ng the

insertion tools 120 fromthe boards 8]% e rotation mechani sm 200 can then
be actuated to nove the main housing and insertion tools 120 into the
upri gWhapéssélainmed i§:Fi gure 8). Referring to Figure 4c, to reposition the

insertion tools 120 of the preferred enbodi ment for seati r{g t he even

nunbered bédy EPABUSLRr elrstrically corgcHRg allsest one REmrindoardawith dhleaptRiEnent
mechaRisflciP oot fLA YahEth E}&rﬁﬂ%g,etgte *b%rd-ﬂéﬁ&irélg] %@ing%'léasil §9r§b% ‘&iépg%df ourth
e t I re .

translation position, as descri above with reSpect

Acf uatwithin Hgainteriof of the hernrintchinber, nise amiis rch@0bert mvingvan advessi opeaing on
tools 120.i.nto the horizontal position (Figure 15) aligns the insertion

t ool s “YPB"HPEh t he even nunbered boards 22. Similarly as described above,

the insertion t@plea@Gnd3hsftfonlt30] GHpBedabRthARMER deOttcdss ofbhifig bhthelthBr t i ON
tools 120 into their internediate axial positions (Figure 4d). The

i nsertion twchamberuwitbrat 1680 anecburivdm boandy said dusertian, tasd being ¢apsblet ofon t ool s

120 into their retracted,axi.al, position (H e 5a), .10. .di |.hg the
i nsertion YO %’fobulr?'é%b?ﬁg ! gg?odgne%_n ‘%‘ﬁfé%tjgeta%{[t?%nel?%a%aéﬁ?éﬁ%p%g‘lecan t hen
bepact uat e@uirRinthu@béfandai N housing 160 and insertion tools 120 into the

upright position (figure 8). The vertical novenent, nechanism 180 (Figure 9)
may then be act @hleast opeinsgrfienton] apiyater eonpgcted With saidanserion t9¢le second

i nt er yedi ate vertical n | | B 1iRf ofpoar ds
22 (Flgur o T ePraff o R | JE1G8AE S heally O I A ahPY PG o 0 e
15  iasdrtion tboMachidorsf edoh anidsins2tionltvel ectidter conhemted/ withiat dastnaneenfesaid
mechani sm 180 may be actuated to nove the insertion tools 120 into the

t hi r d BSEEOPHERSat e vertical position for seating the | ower row 116 of

bqar dg, 22 (rhkQppiathédi clame2 iuRRONRISREdch fo6RUENCe steps again repeat ed.
A nmethod for unseating boards 22 wWith the seating device 100 of the

pref edred Jbe appatsdi of nlaimi 2 (wheosin tseiddpluealith o8 . insertiosh tnglsd isheapahige?ist ood,
however

oSl b RRRAL e BT BB B oS o Tor practice of

5. The apparatus of claim 2 wherein each said insertion tool is independently engageable
with a burn-in board.

20 6. The apparatus of claim 1 wherein said insertion tool actuator includes a piston.
7. The apparatus of claim 1 wherein said insertion tool actuator is capable of moving
said insertion tool within a plane substantially parallel to the plane within which lies the
central axis of a burn-in board disposed in the burn-in chamber. i
8. The apparatus of claim 7 wherein said insertion tool actuator is capable of moving

25 said insertion .tooI in at least two distinct positions within a plane substantially parallel to the i
plane within which lies the central axis of a burn-in board disposed in the burn in chamber.
9. The apparatus of claim 1 wherein said insertion tool is rotatable between at least a ;
first position wherein said insertion tool faces the interior of the bum-in chamber, and a
second position wherein said insertion tool does not face the interior of the bum-in chamber.

30 10. The apparatus of claim 1 further including an insertion tool rotation mechanism.
11.  The apparatus of claim 10 wherein said insertion tool is rotatable with a range of
approximately 90 degrees.
12.  The apparatus of claim 10 wherein said insertion tool rotation mechanism includes at

least one cylinder, said cylinder having a reciprocating rod. R —
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boards 22 be fully seated in the chanber
has a ful f seated boards 22, e
act uat ed ‘ﬁ?h@f&??y as descri bed aboye ins
transl ati onal novenent nechani sm 150~ Ts—aetwal&rd to 26 nove the insertion
tools 128 inip. Lhs] | -1 [ X 1L . l i gures .7a,
16a. The rot at?oﬂﬂr n%tg%]gf]?]tgln%g ég‘gﬁ‘%@kts @nlﬂg%bé% o&ij 1%210%%@1[%62&1&%3%"? &

t ool s 18@ aceese opérangof the butnain chambern. on (Figure 15); the insertion tool
actuator ,130.s actuated to ve the tools 120 into their_ forward axi al

posi ti oﬁ.”"( Fi ah? égp‘%%,“s Pppipm E? fa%'@qsawﬁ@ns 48 IRSCEHY 190} ansla dhReyRment
mechani gi¥caksnt.0 nove the insertion tools 120 into the second translation
30 position (Figure 7c), the tools 120 are noved into engagenent with the
lip 22c1df t Bbe capgaratusbef elhilodd dwh@Rin asidsimsertion ntobl grandatidiml nidveneaf t er

t he insertion too@ 12@ are preferably individually noved into their

r et r act BECHKTEF H50EFE ﬁasfﬁ?egﬂftgnSd, 16d) by actuating the insertion tool
act uat o1§, 13@he _Ud??@@fdsngf tchPmOdsl WHEFBIRI 84ld DRgérien 4de1 TRRsIMIGHAI th@RnieapP! S 22
120 are then shifted back to their first translation position by actuating
t he tramerkanisshacludey Brsband seeenrbpistons. 150, di sengagi ng the boards 22, as
shown in,Fig | rtd {0 -1 r.est.h rotated i nto.th
upri ght rlQIZ)'osi ?IB% ﬁﬂl?%ta%-rgg 0%5},5 91#0‘;%9 ellnn%%(k)dsflﬁéri%ro gttﬁ(flrla%brvgg%l elfteﬁ'(ﬁ?npagé?atsfon

( Fi ur ethfee) latepa) Positibn rethtiva tkthe At ks Hseniiy d 2B bwah-ipokiaribedn 5  (Figure 15),
positioning the tools 120 bhetween the odd_ and, even nunbered boards 22

( Fi gur el&6f ) Thergapapys of flapnd # gasaiguseit énsedionnion] i poyedde batwaenrfdpence
bei ng ' : LN, Ihian. agenent and
nseat | e eralp @il g8 A E sy BBl ] Ao 00 Tos. a5 above
are contiict e@hé eppamatseaf ¢clmim { Ivchendiniddid imsedtidrotoet isrdispesetllip, a daivierpwhbear ds 22
(Figure 14c, .14d), re%ﬁec.tivg‘lgﬁ.. 1g VWi l.e preferred enbodi nents of
the preSB%FATRTISEP FOR $BWA-1L GBI AGCHE SRTHIBEYPVERB® i cat i ons t her eof

canjpe pmde i oEfRrald bf Qs D whbBRiREdid MskRioH tos] g9 Aoveddle Vérfiballyelatibt td T OF
teachings of thi's invention. The enbodi ments described herein’are exenpl ary

onl y antheaceespopeningiofithejurnhmiehamber at i ons and nodi fications of this system

Accor A y. TrfafeRaRs s AnBlRochRnl inhiudd i SRREoD bod et Y bl
descri bedchmisg.n. 23

22.  The apparatus of claim 21 wherein said insertion tool is moveable between at least

14. Again, assuming the chamber 14

20 three vertical positions relative to the access opening of the burn-in chamber.
23.  The apparatus of claim 21 wherein said insertion tool vertical movement mechanism
includes a chamber opening covering actuator.
24.  The apparatus of claim 23 wherein said chamber opening covering actuator includes
~ amotor,
25 at least one chain guide rotatable by said motor, and
at least one chain engageable with said chain guide.
25.  The apparatus of claim 24 further including a shaft rotatable by said motor and a
counterbalance spring associated with said shaft. ‘
26.  The apparatus of claim 1 wherein said insertion tool is capable of moving at least one
30 burn-in board out of connection with at least one electrical socket in the burn-in chamber.
27.  The apparatus of claim 26 wherein said insertion tool includes a hook-like member
engageable with at least one burn-in board.
28.  An apparatus for electrically connecting at least first and second printed circuit boards

with electrical sockets in a chamber, the chamber having an access opening and at least two

L L
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24 CLAIMS What is clainmed is: 1. An apparatus capabl e of perform ng at

| east o the actio d di sconnectin t st one
IJ H’_E‘SISE‘%J et in a chan%‘é']apg%7ﬂé8%§t | east

printed Crfcult board wt
one printed circuit board tially disposed within the

i nteriginted clrdift B&H’Qﬁgiterslt ﬁ@p&sgéqpﬁfffeg%\f gnﬁghé%gfiﬁ %?écrﬁprﬁﬁ} e ﬁ%éi’ %nd

appar at us conpri si ng: east one to ageable wfh at 'l east one
pri nt estcend punted tsirgni bogals dbeingpht least pgriindlyabispesat withinf printed giratit bemedt one

anong i.aNSs .oVvi ng. the at |east aone printed circuit board into
connec_qqgeﬁ?\%\ﬁt%h “'5_‘%%%?“’6%@@SSEﬁbqrﬁmPB’és‘Eﬁanber and nmoving the at | east
one printed cir calplurdlRfiof inkefion toSIONHERE hiuedlitiVot thsattioh S6bd bﬁiﬁgm%% §£ inthe
chanber, and at |east one autonmated tool actuator connectable w th said at

| east one tRsbiveenai leashians verigal pesitiensirlativeto theapsessopeningrofihe thamberyt | ons of

noving said at | . l. 1N a_ na all ows said |,east one
tool to nove the&gﬁts?‘ggtgstehgo%et ole)lrelnﬁ% %eggféﬁﬁrgﬁgl? {h&?ﬁ‘?e S ?%W%gﬁh%ﬂ' Twith
the at | easwithmeprimekeircuitrbdabd; saidainietiontd] beivj Rapsdid @fmbvih?mé pited t ool i n
a manner that al said at. | east one tool to nove the at |east one

| , ] ( ,
printed ci rAft bBO THIORPNESHI0R Sthert dqaghPgiclagiricabsogket inBig chifpkers ocket i n the
chanber . 2. atash BRETREH R o ChMBr ol W sttty Sin@ligypO! S and
3

a plurality of automated t actuators, eac Automat &d t 0ol ALt uat or
cofnect abl dovlst4ndat | east one of said tools. The apparatus of claim2

wherein said plurality o ools is capable of .éubstantial,ly sj nul t aneousl y
engagi ng a pl ur af% We’ﬁ?an"ﬁr‘f?’é"&a]c‘?l%‘i??‘?“ Bisghapism gonnected i %ﬁfip&m&é‘(% of
cl ai m 2 whesfehdertesictdorai d tool is independently engageable with a printed

circuit board. 5. The apparatus of claim 1l wherein said autonated tool
act uat® i rAR apRasatys fir stegtcally connectingeat dgnstfizst and seond|paintad circuit boasds

i ncl udj [ . | ' . ratu f. cliaim6 wherein
o o oy otSel sdoRiighi 20n AN Mbayter havind AR FRACHAUIT: Biq & 18 e,

wWHér eiprintad cirduitoboakd helletshiisposédat differeht héighte hthixethe chashber, SecHntlampsi tion
wherein said.tool does not face the interior of the chanber. The

8,
appar att¥ m?,tF. CHPUIt RAES bRINg At deash partially dispased) withip (rxiniad) girquiti boardse t o
the agpedss AREHERE Yightd'®itGRARD Mamber comprising:

means for seating the printed circuit boards within electrical sockets in the
chamber, |
20 actuation means for moving said seating means within the plane within which
lies the central axis of at least one printed circuit board disposed in the chamber,
vertical movement means for vertically moving said seating means between at
least two vertical positions relative to the access opening of the chamber, and
translational movement means for moving the seating means between at least
25 two lateral positions relative to the access opening of the chamber.
30.  The apparatus of claim 29 wherein said seating means includes means for gripping at
least one printed circuit board to unseat the printed circuit board from at least one electrical
socket in the chamber.
31.  The apparatus of claim 29 further including rotational movement means for rotating
30 said seating means between at least two positions relative to the access opening of the
chamber. '
32. A method for electrically connecting at least one printed circuit board with at least
one electrical socket in a chamber, the printed circuit board being at least partially disposed

within the interior of the chamber, the chamber having an access opening comprising:
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25 9. The apparatus of claim1 I's disposed in a
carrier, wbeseiogs said carrier is T chambeerukSyisssol e
apparatus of claim 1l wherein said{tool kgpRV ertically relative to
t he access opening of the chanber. v s of claim 10 further

i ncl uding a tool xeégdihgal lexsdupditpértion cdodmithr ledst.one pritied ajrpdt Béand, of cl ai m
1 wherein said tool is capable of both noving at |east, one printed circuit

g

board into connecEXEpding ithe asertionstiool aough: thet aceesst IPSIIRE A e RARDFDHIA ng at
| east one pr| ' 1 i ] cket
i mthe. chanbve iy priitl el QeI A okl o Rem PO RIE (P Lee
a printed cichamberjamdr d retract or engageable with at | east one printed
circuit board. 14, .. The net hod folr electrically connecting at |east one
printed circuit bb‘ﬁ‘fa&t’%_ mse _°é‘é§?‘one electrical socket in a chanber with
the use39f afrhé aRthodHECIhin® 8L twitieih AN cIRAORY SRt ARs Wt 1dast! ) Birstland @aREorNe
printed circuit board, and with the use of at |east one automated insertion
t ool acpustedcirctipbeard disposediat diffarens varticabpasitions én theshambern furthet inchidingranner

that allows the, at .l east.one insertion tool. to..npve, t.he | east one

pr 1 nt oq 0 PRy ingertiof 1ot L8esh AL et 67O wrdiaekmrddRe Rt e EREt oty
socket bnthekRargb@nber, the at | east one printed circuit board being at

| east partially disposed within the interior of the chanber, the chanber
havitg 3h acfbemetivdnlglpimpPgdurtharigsdudivgpri sing: aligning the at |east one
I nsertion tool w : east | B\t ' P C ' t he
at | east one aut oh‘g?%ggiaﬁiseg%tt(?%rP r{?{gﬁ Bédggt u@%{%t&%ﬁ%{;@&?h@%f?, ?’g}?{n%gine

i nsertion todkcuitrboardrbeing cortneeted mithess ldakteonateldetrizal sooket iptherhadberiandui t

board into connection.with.the. at |east one elecir.ical saocket_.in the
chanber, and retr‘ae&aFW'ﬁ‘ﬁénS&Wq“é%ltmweﬁ&@’g? "r}rcl“H(?P?r%l"S‘.t°f°°ﬂ’?8°tPPé‘t hod

of claim 14 yhergd &t LR AERBE sOKetifiGRe Blaniteast @ first and a second

printed circuit board disposed at different vertical positions in the
chakber 35.f ur Ahmethodcfon clevdricablyi eognedtingi a1 pduralitynoft paited eirerit ipoards | wiis ta t wo

ver | CaLuBaR bF PSS ALAE L @ S ACRE S in0R N uBlral Betng IR parthly

disposed within the interior of the chamber, the printed circuit boards being positioned among

at least two different heights within the chamber, the chamber having an access opening
comprising:
20 aligning the plurality of insertion tools with a first set of printed circuit boards
positioned at a first height in the chamber,
extending each insertion tool through the access opening of the chamber to
move each of the aligned printed circuit board into connection with at least one
electrical socket in the chamber,
25 | retracting the plurality of insertion tools,
aligning the plurality of insertion tool with a second set of printed circuit
boards positioned at the first height in the chamber,
extending each insertion tool through the access opening of the chamber to
move each of the aligned printed circuit board into connection with at least one
30 electrical socket in the chamber, and
retracting the plurality of insertion tools.
36.  The method of claim 35 further including

moving the plurality of insertion tools vertically relative to the chamber,

U
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26 gripping at |east one of the at |east one printed circuit board with the

at | east_one of the at | east jphRe.dnsertion tool, the at |Lea ri nted
circuit B’é’a%ﬁé}???éi ng at | east |pBHSiSHEEY HASNBREM bd with at P%géisg'ﬁ@ﬁ
el ectrical socket in the chanber aRBPLAGEPacting the at | east one insertion

tool to nove the J east .on rinted circul.t bgard,out .of ,connection with
the at | east one a@%@@% ?ﬁec%l ragxgggéws?rﬁo? %oé’?@ﬂ r?oﬁ'is{ Set O pritted éirout Boards

positioned at a second height in the chamber,

extending each insertion tool through the access opening of the chamber to
move each aligned printed circuit board into connection with at least one electrical
5 socket in the chamber,
retracting the plurality of insertion tools,
aligning the plurality of insertion tool with a second set of printed circuit
boards positioned at the second height in the chamber,
extending each insertion tool through the access opening of the chamber to
10 move each of he aligned printed circuit board into connection with at least one
electrical socket in the chamber, and
retracting the plurality of insertion tools.
37.  The method of claim 35 further including moving the plurality of insertion tools inito a
position wherein the plurality of insertion tools does not face the access opening of the
15 chamber.
38.  The method of claim 35 further including connecting the plurality of insertion tools
with a chamber opening covering.
39.  The method of claim 36 further including vertically moving in unison the chamber
opening covering and the plurality of insertion tools relative to the access opening of the
20  chamber.

This Sheet Has Been Replaced

—_—

LT I!llﬁ

—_——

28



