STATEMENTS REGARDING FEDERALLY SPONSORED
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applicable. 5 STATERMeNIS:iREEARDI NG FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT Not applicable. 10 FI ELD OF THE | NVENTI ON The present invention
generally relates to the field of clean roomlike environnents and, nore
particuarly, to a material deli ] ﬁﬁ?ﬁgw&} envi ronnents.
BACK D OF THE | NVENTI ON 15 W assenbly processes
require an environmapt piekdr€ hink&ntiohe BerfefalRakdiAcd tat @8 REIOLP&GE aﬁofbtoﬁ{m?@“ts
to at least a certain degree. Clean roonms have | ong been Used 1n the
seni conduct or SRHERSIEA{s aﬁgarm(trh paichledy 49 sy atgfiahdaiieery s¥stapmfonkiictenvironments.
sem conductor devices are fornmed. Qther industries which have used cl ean
roons include conputer disk drive manufacturers. Certain disk drive parts
are manufactured 20 in a cl eBACRGROND OFTERINVERjTTENt her parts are
manuf actured and then cl eaned prior to entry into a clean roomfor
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actuator arm m h | t n..r 00Ns i ch has, been used
at least in tﬁe corrp%‘ctése?rgg%srg&&?ﬁl’n\%}l %S\rffgﬁté?ars% cl%gtagl c%%!egaﬁ?ﬁéaﬁ fodtiThat€ Tong
m ni envi r onmebten Mdedi ienthi rsemirentsctef fndastiw fir thabeocassied bf 3afeOdMboai Haghuni t
whi ch nay be di sgosed within or outside of a_clean roomand which provide

cl ean room | i KERETHAUGieR deyices are Aformps-  QURRF dnfusiesxupish dapy uged clean rooms
M ni envi r onMeRkide cothpetePSEE dtiPe MarnfaBatetNt cdMiin éﬁSﬁ'ﬁng geﬁ‘tsta?e é%ﬁmﬁﬂctﬁ}edal "
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whi ch is owned by the assignee of this patent applicati
i ncor péPat ed iy dlesngpemeavirmnmang, venleiotler partreare imnufBemesdaint yhenaleaned prior

m ni envi ronmnggﬁ&%nl egcl osure. of sort has its.own faorced. air

. whi ch
system 30 for i rlof”élrfgﬁmii’?of%toﬁi %tﬁemﬂ’ﬁtt&i? AR AFSTRREY YWt Bgs

types of accedeanmeymiqe gpravtledr bon b3@npiyni envi ronment and t hrough whi ch
this air may be di scharged al ong with any gart i cul ates or ot her
cont am nants cont dPRfaltemasive focleanieems whish daskeenusdd ayilagst in thekofpbrendisy 2004

i nt erconnect i QRS ;U e suereoundi nvi ent.are typrcally dis ed on

a | ower portion g}m u%ﬁ%gsnmﬁ Sﬁ%ﬁ&?%&%ﬁen O,%méaﬁ{i E%VFPPIEF%%QQ‘W%VF% a‘f%ﬁ%gfal ly

i ntrod2%ed i rpotaited wiitnivhiel imonipEdispdsad anthip pebutBide lif AN 164aeo8@f and which
provide clean room-like air qualities. A representative example of a minienvironment

is disclosed in U.S. Patent No. 5,487,768 to Zytka et al., which is owned by the assignee

of this patent application, and which is incorporated by reference in its entirety herein.
Generally, a minienvironment is an enclosure of sorts which has its own forced air system
30 for delivering filtered air into the noted enclosure. Various types of access may be
provided to the minienvironment and through which this air may be discharged along

with any particulates or other contaminants contained therein. These accesses or fluid
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execute some type of operation (e.g., assembly) within the minienvironment. Oniy the
Smal | er-si zed openj ngs .may be provided in.the mnienvironnent's enclosure
to 5 all ow ar?PB‘%B}ra?tnl%ﬂndf’ SK@iiPQ ¥ appaghigyy 0%&? %Fﬁéort%%tr}?ggﬁ%ﬁ“eﬁ)c Bitieve
parts and/ or Ciéﬁnﬁn&%‘f‘e%%fr&né&g@itﬁﬂﬂ ofPRETAIrHindr®  I9shou DR @k Nidteiiahi N
t he m ni envi ronnent. y the operafor's hands and possibly a portion of
t he oper at or 'teesartyres ndgulinianviremnene theaghy dd ratrprovids Sor wephiisodationt somith t hi s
type ofm nienviroment. It should be appreci ated that these types.of
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surroundi Ng  MivichOiRéRAnt sk lokuls 16 Rekp PdriicuditeRatt GINEF cotltdmiRARS SMich Ma hi n
the mnienviroment's enclosure to keep gart i cul ates and ot her contam nants
whi ch may exiesistinghesuerogndingemdiongieriftam Bevrmgint terminieayireranent thsoughdhe
m ni envi roment_ .t hr.qugh the noted £l uid jnt tions., « ve- not ed
ref erence tongﬁ?d"ﬂwgl%geﬁ?oéme?qboﬁm a %enﬁgoygﬁogﬁg%%ﬁu%di? hggcg%sépl ngqr{}de a
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mi ni enhd r onmBFRYIde fSpAtotaicAFIORIFP (DB nbERPIIHESKISt AloRE déoveer §rBive ohazidgwall pk | i ke
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for operati ofisthze heaiitaial thel dleanifheno mithin tp eniatenemenmertt Andfdrethe above-noted

m ni envi ronnent, but instea el yonropotic devices 20 within. the
i i envi 1 onmERes BEPRAFo AL HESr AR BIem RO BE AV S e ERRETOH PYTPIB6 n o
these later H&%ﬁﬁ%ﬁ%ﬁ%o BRIEs WRMinE: Bini Qb Rbnth &R 1Rk IR @iy rbitRIGePiEeOf t he

m ni envi r onnment e surrounding environment. There are rat her
si gni f20cant wodhirstha ssoichwreunant tdpafoemepedesiredopandtionls) thergvathin.r bdwth efnd

m nienvironnents. Sinply put, the varjpu ctions. whi ch. are.undertaken in
SR L S R b R R e A R

rat her signi fofoiRk shirtHAH BdnvEeEhentBot h personnel and all other materials
(e.g., parts to be used in an assenbly being executed in the clean

roond ni ni envi r onnghety aphratheraigroficanh g0y awAcIpted Wity theperstian &hbPHoHeAENt
nmust be w thj he .desired cl | & . . sMaldidin? 91
and 5, 344, 36"?%#&%%%%}65‘5’%0% %%rg%%ﬁ%%%gk?%ﬁgf té%’/%.né%%%‘ggml re%rf%ld to
t he 3Q@5t r ansésder @ niFbiteinitat ediedf 1ewNoficdldanlings GfieArRomeaimaemthier significhnt

So-called "clLean carts"_have al so been used to transfer materials from

outsi de a cl BB SASt oBath prssnneinandngll athsr materipls ey PALISO RFOUSSRIBAR cl ean
carts are si L&t hcal | ] : r | Lf0m(i - e,
the top is nﬁ%@%&a Ie}éecﬁlﬁéa?ﬁtell\séﬂgfeg?ﬁ){as;. %ea%g%e%tzgpg hgiﬁgﬁhggﬁed |I}11t 0
this "box" tértheglinikeherancess mudolnr withinlthedetedtleanlmess lavdlt & dagingNbs.own
into the "box" during |oading through this access door a I, . I
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interior of hdve aabecraundd td tramafer trhieniabdronhewkidd a cletoropheo alleahon teremn.
Typically these clean carts are parked next to a station which uses the
parts contained therein in sone manner. Nunerous di sadvantages exist in
relation to known clean carts. One is that these 10 clean carts consune

fl oor space which in some cases may be at” a premum Another is that the
operator nust manually retrieve parts fromthe clean cart and provide the
sanme to the subject workstation. Oten this involves certain repetitive
notions which may subject the operator to injury over tinme. For instance,
an operator positioned on a chair at a mnienvironment may have to rotate.
90 and bend over to access the parts contained 15 within the clean cart,




in the clean cart. Once the clea:n cart is loade¢ the door is closed to seal the interior of
11 February 2004 a given station (g by being fi xedl |nterconnect ed
with at | eastiP§syas %%lﬁneffﬂtweé‘tha# wt%@eﬁleaerogW}ma s Fleanfarts pge) |

The materi al e ?%Fris gaglesure which
may be defi ne@ﬁat e{gtsﬁsél?[%ﬁ%ﬁargﬁhy a si asse M%fﬁﬁ%ne enbodi nent
the verti cal ext enNumerche dghuvanfagesmxsst enelansmlroekmos;nsulnab chtsatOrietis thrapthdze

di spos " der statlons of the e-noted type, Positioning the
encl osﬁﬂe of ﬁ@??‘ﬁ‘?é?‘i“é@e OoranCF\‘/’&‘l"\% %‘F@Fﬁ‘sﬁfmtaﬁgeﬁﬁgﬁemé%e ofhfr ihe

present !nven&hﬂﬂeb€¢raﬁfﬁa RELalll SEHERSy oS &0 RPAE B1eh5 BAH Eﬂﬁﬁ'ﬂﬁaeﬂfés‘éﬁe wor K
area at issue by taking advantage of space which is typically wasted in the
above not ed tlybpbs md:fjecenmrkmtmnt@ftemtluwmmlhes sertafrt mpemﬂmmtghnomfwlash b‘@bfng

"dirty.' Produ i ncl ud| n o onznt g]arts% used at Ehe sé ”E%’u
stored 10 wi t*’f‘ﬁ & CRYARICT & h 1P 85HR°% Ph CRHBt N &P ?r%e&a‘mr?e Tof
this first asﬁ@%mﬁﬁvﬁr&ﬁn@ftﬁﬁ?'ﬂhdtBY&Eﬁe'QQﬂﬁndﬁéﬁdBﬁér% h@esiBt pMBpn@SEem
I ncl udes an el evator which is disposed at | east sonmewhere within the
confind8 of t¥higte cdwrcertfmdthmaft@grcaatphsqkda&tqrh@mmwwmntvpﬂethepamlly
bot h of thes di NRDL are LN C I.nat .t houah su

requi red. el%aﬁgtz@g’scg o hteax %%fmon ?Iﬁa |c§ir]1é)ml1%emﬁo ngjcf nf fh%éﬂ?en?ag&%d I n
each of a 1 Swélldbakdrithe dferdidray getwiagb valkeo et Rekeslcau dahlvﬂu&}iheamﬁljrf\wlra@ﬁbs of

the enclosure and raised by the elevator to a suitable hejght for access by
equi pment, opeMuRblesinae. petnasTyImeaps PasHioRingthe eansar i adﬁcatwawbﬁféhere may
refinements | e r r

aspect of thgaépﬁlteasngg %ﬁv{éﬁﬁ}:fén &EE% ﬁ%r gﬁ;?’ Sﬁ‘ gasn dn'g&tsérﬁg%)rwq%&?%gglrdpg%at ed
i n t he2Pr esentind2frablevientiunthenst mgiekcts. These refi nenments and addi ti onal
features may exi st individually or in any conbination. The station with
which the material delivery systemof the present invention is at |east
interfaceabl e therew th maygkid sideneaketbe ThHePNEXfON | ke on which one or
nore processi ng/ assenbly operations are perforned. One or nore apertures
may extend througiThelpresentiinivention gehérgiyreaatespotrhateha dehwatsmte@mm rioat

product may be br ht 25 up .t.hrough thi.s apertures er.s face
associ at ed wiPfH ﬁ?g@( tglﬁlgm@fi?l %ﬁt WSS C\t; % eeﬂm eva %P

t hroughs t he Qﬁtﬂdxdbszllftﬁnod\/ﬂts%tio&\b’sfop fpﬂxga@@és oFtheApt¥sepimventidniasled@asr dodé 65

t hrough the tabl e maybe characterize being within a material handling

zone or the |arqaévhemmeduca$eastowéwse@mtﬁ@¢alﬂbjcqﬁéotsftnémlb@raféecwmonbyawavml ng
one or nore reas. [ OV t, h ation rial
delivery sys}[gg Focg “ﬁeapé’ar 4 an?og?j atlénqtq(%rsognn%nﬁ%ﬁ# }08% l\lllp%enﬁvo m?&hg to
one or nore aidhade dléﬁh@b@h@hl:tw&lmes @lrﬁédvﬁk@nmbﬂsbh&e@ﬂﬁe&hﬂfus@dm:meenw ronnent,
materials may be provided by the upward novenent -4 11 February 2004 of
the elevator to or‘f’eﬁféFasﬁEﬁrt@ hE PESSETA PNYFARRN Teriesto A Bterial deliveRisYHERhichy
pluraligy of / 0 0 r, by
Using 3 part FESRREEEEs MR IoEt BREREE Bhorlbaioh ol Bl bl R IR L
wor kst at i ons caiters, e othek &a.ns‘ﬁbﬁ nédcRardsmoy oy ch mal be mcarpoezted imad thy desigradl e
platformw thin the enclosure 5 which functions as a support surface or the
like for the elevator. One or nore nays nay _ be positioned on this
platformin stacked relation, in side-by-side relation, or both, with each
tray typically including a plurality of Parts. Both partitioned (e.g., for
segregating parts within a given tray) and non-partitioned trays (e.g., for
containing a plurality of the sane parts) are contenplated. The area within
the encl osure in which products nay be 10 stared on the platformnmay be
characterized as a materi al storage space within the enclosure. Although
the el evator could be configured to renbve an enpty tray froma certain




dehvaéy %Jstern of the first aspect of the present invention in this manner reduces the
-5 11 February 2004 nore aspects of the material delivery system may be

real i zed by amaegmqwrmm@am mehgoxlqﬁe@m w@ea@s@#mwaddemgwf @acavhidhes
station. ase of
del i very systﬁﬁga@wa&t&% b‘é‘a&%épieg goetfmvmn?cener%ns fE[lSJ\’f)r%‘ISI Ogigltég{olu I:zg’tfl ve

to the stati omsbetdd“dirbat Pftﬁl@dts biaclone cb@p@:@nt %ﬁr@} eRaAcGE stalién @Ay Vestred
assenblé controller and the drive 5 assenbly a conmmuni cati ons cabl e or

the 1iRB (e. gWithip thgconfimeg ehivasnelatironk: @ameéemh@clsmﬁboféblﬁrﬁéﬁram&céOﬂ Beation
on the materi 85&?!11'\%&&% %a‘? a&#ﬁﬂg%ﬁémﬁ cqu taﬁr e@!lto{jt?ﬂn'cl\( [spo¥elm
need not i ncl any sl gh |ca ni cs eva or plattorm rmay
al so be vi evveldaaSmﬂaf:hem n@hmrtheloqaﬁ‘memahbafclc&nfb for ﬂn@mg a@hﬂnﬁbmemmm t he

encl osure, with_t upper _chanbe ei ng avail able for product 10 storago
and subseque fwﬂﬁ&d&t@ 05%%5@95%?8@ “Fﬁ%%cwb‘é?“%ﬂg!%%ﬁu@h’érﬂ%rs
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particularly for the case when the rraterla1 I'very systemis used wth a
m ni env$r onnﬂﬂhrahmqﬂtxaplwhmhmrstasked/\mtluame;couﬁmsaf fherenddsuas andgyisedhy thii ch
directs filtered air i he ni envi.ronnment froma | ocatio aove, I he
wor K surt ace SPEET G HPBIEnSRAT P e SR ok ROT oA CEOIa e 5
fromthe worksigignf ace area and preferably out of the m nienvironnent.
Preferably the material delivery systemdoes not affect the air flows
provi ded by this f‘éatrmdr@ﬁnﬁmsytgmﬁﬁof&lﬁeatmwmd@l@ésuﬁeltah@ritgrﬂilerﬁrétaiﬁchy
affect the cl Liness |evel he m ni envi rd, a
Space may be o PSR BGCh: Tirdel S e rR i b e Ll MepefE

pl at f o2n t o fihvdndioy aé HeBr qﬂmaﬁﬁneﬁﬁ@tmﬂ\aadmhﬂd’eme fnagtredlsi adeididly or
chanbers of the encl osure. Preferablé an annul ar  spaces exi st between the

peri meter of lﬁﬁ@yiﬂraltmar% Thetationaj varck hamsrial Aelsiesotirert ofies prasent
defined uppery, ﬂﬂ:gh%

east a porti on of hmﬂeaﬁat orrﬁ%ggg%ﬁr%é?@ggﬁgﬂlcdtﬁgﬁhetﬁg “?Qgr‘%ﬁgﬁé‘ﬁmﬁ
fromthe m n|omnurnmterprewssmgrasshmbbfto@leranbm an@pﬁfomhdnﬁae oamae'aptrouwts muer t he

product therein al. sp. f1 ow down into, the | ower nber. 25 of e

encl osure. F‘W/Hﬂéo‘fg @&W?ﬁ%ﬂxﬁﬁitgdmﬁ%?va@ﬁé atPEPdPﬁténaﬁ’c;’Fé&O”Ing\er
chanbegs wi t h'uB tE:'BQgI?ﬂst'aBéH&x@(s? @%@@ﬁeﬂs{ﬁa&fa&%@&&d%ﬁth@tam%t Al tyn WWehtdery
systemon the cleanliness of the mnienvironnment. ditional features maybe
i ncor por at ed mayefngnt dfghe clewmeﬂmd\ehplcﬁ@qmsale ﬂ\&tmldp@sampm oy ook of these

m ni envi ronnment b he esence del.pvery s em,30.in

accor dance V\naPﬂT"B% thiouﬁﬁ@§ “Pie %9513?8{‘%?1 WP&HHHQ#F ‘)@E}% TEE he
encl osure of of iR @ enikdlt ad8d P eYisBMThE afi®ty ad WEl UHSudinp @hé eMmpcRofikhat
the | ower chanber is disposed -6 11 February 2004 at | east sonewhere

bet ween t he [Btses. orMahqdallsmo‘eﬂefbéQ dhe stapbmibyohenmatemd! deliveryysysfempEay dieat i ons
may b |ncI u S bott struc u Pressurized f nters
Tho Pofker chabephaginarabaNoit Bt o PORFTHerEREr sulh b T St hece
plurality of Iﬂ)@lefc@srea;tflaqm&enmmﬁnéda rhitenals 8dy 6e prdvi@distteaipedrd f:erveﬁlBﬁ
material delivery systemof the 5 present invention adversely affecting the
air quality of the mnienvironnent. . |In at |east certain instances it

will be desirable to isolate the product within the upper chanber fromthe
envi ronment in which the enclosure of thé - material delivery systemof the
present invention is disposed. In the case where the above-noted
perforations are incorporated on a bottom of the enclosure, stated another
way preferably 10 there is a way to seal these perforations off fromthe
upper chanber. Consider the case where the material delivery systemis a
portable cart or the like for providing product to a mnienvironnent. In




be positioned on this platform in stacked relation, in side-by-side relation, or both, with
30 Another feature which may be included in the material delivery system

and which i s apgltrayaippiealtoinnimidimgai phimbtyaf phrtsa Hoth pewitivaéd(elgp\fet segfegating

cl eanliness within. the enclosure, for .7 11 Febr.uary, 2004 i.nst.an

Guring transpPEs BIPRE RG] S0 RO od FErde- FE Ry D e
interior of t la;ﬂn@fjﬁts@awc%nwmpqﬂe&mﬁeadréhswi@ﬁiﬁw%nclols@mtiﬂw&ndh%g@dlﬂts thiiEbe
encl osure may include an opening through which product may b a | oaded into
t he encl®sur estomdi en Seplafgrmmmaythe derdceegizpd as acosternalgitoreggspng avithis the

renovabl e from an_upp ) ortiqn of .fhe enclosure in at |east 5.sone
Fespect - Bot haourar AR Lk ud i RERI Rl e B b gR
using a hi ngecertai fosiidrPMMdrbflaéOBe banPrithh tAYRYvihE &Bré BErhe a6diRd pals (et &

contenpl ated. The top may interface with one_or nore flanges or _the |]ke
formed on t he2&pelinasns loop soryayardike sysendens wibhadisqnsseddan ares 8eeit elawdin he

oD, On _ : . .
and” the.encl obb RN AR Al ARV Rt dlralif oL B Bl BETaAREIRE RN O
of the ISop agaichsik atshigple heald @sratvebagedy/drivteslselrthlyieRithincleith aneer hbre reeably

t her ebet ween. _Any copbi nation . of these cover-to-enclosure sealing features
may be used aSivdlFad sorestse ARG CHRE My b netestaReiodnugEY FEavR B#6duct
s stored | S fbm faitcPRIRRE Qi o IR, Tho Ry (RABRAARBiald

mat erial delivery system of tHe present 1 nvention. An additi’onal feature
whi ch rel at esa tnpatérial slispesaleares ohdw like setlettat orays nplyalid dramacliSizedtaebemgnect s
wi th the remainder. of the elevator and which is subject to a nunber of
characteri zatglﬁﬁ%s?‘b]‘eBroadly stated, the nechanical interconnections) of the
pl atform w th the xRyehBstest 184 platteme Wekat Bk ehcﬂoﬂﬂr@ﬁﬁ?%@ cBira@Br AN dkingn
which is below that of an uppernost surface of the platform In one

enbodi nent, abetvesis? lowermeasdanst &f Bprepngstoeition, wish sholowgomess posidsn beiagd

screws, or bot. us t dv the platfo vert i cal AWt t he

encl osure. ThElelt’]‘?';{:)rs'géagtvlvleatsﬁ']‘cljbﬁ3 u? %% %c%(@:%@g ug:&eC eﬁh‘ﬁ%tﬁrgsigél ‘iv(r:.lﬁ]at %‘%%%F%ﬁ !fl\(gﬂr('i %nﬂte?avel S

may be at | eastprowibs ttdnhbrbialy. VEith sdreslof the MadidiRSchbank depdsed af teneewtivaws.

For instance, one or nore vertically extendi E‘g{f pfartitions may be,di_s&osed
01t

i nwar dl y and Rl dee stating, dis sephesdse trodesiral Reuding 2B Slvatos Fithn the pe
di spos bet : 4 ] ! r t: t he
Ui do ods/| anqcatERER) R ANMcAREN U Rk B BB el SR nlcRe

bet ween a perémplheury tofettidve ppddiict. chmindinite himebervf@osidonfodtle dévatdreclaneltosur e.

Consi der an exanpl e where the platformis at |east, substantiall
rect angul ar e Seglasues Wé’cdﬁ?lﬁégrt%ﬁﬂ%ﬂg’ FesHeldelisy Séﬁﬁelﬁd?fﬁhﬁr%i?d'béf a

di sposed on o iﬁﬂzﬁigtaﬁgnEpB aBJaﬁEéu%Bgerng ?ﬁ\aew%uﬂoq e?tqgjs nemkRado3aLew. or
both may be di sposed on an opposite Side of the platform One partition may
be di sposed betriveessetriidy pirarofler for addvaassetebly (elg) mdtrpusdd by theekdawcrBus) on
one of _the nofed sid of the platform rovj de the desired degree of
oo ot b arTEAGERED ap i o e bee by SR T Eas A BHEEISTAT and
-s 11 Febr uainy 22004 h@fgh@,%n& Bl D) M SRIGREFRVRIED Herdthe SRENETcabn $#48e BPL €d

pl atform sides: The structure (e.d., a coupling, braCket,” connecting rod,
~or the like) which connects the platformwith a particular guide rod or

| ead screw may extend through a split seal (e.g., a pliable material with a
slit therethrough) fornmed in the subject-partition. In cases where the
guide 5 rod(s)/lead screws) are vertically disposed, so to will be the
corresponding split seal(s). . _ The elevator includes a drive system of at
| east some type to advance the platformw thin the enclosure. One

appropriate type of drive systemuses the above-noted | ead screw(s). In
this regard, a notor maybe di sposed wi thin the enclosure somewhere bel ow



the appropriate location on the materjal delivery system, such that the material delive
15 extend throu apbottomo t he encl osure,ry gs may each | ead screw urged by

the drive asswysteinyneednet mcludeamy Paifiears eleslyores)f i xed to that portion of the
notor's drive shaf i ch extends through .and, be d the encl.osuyre. drive
ransf or member Ul HE AT TIBHLAR 0o 51 et BoURRInE Hapiher SITTHE S Re. may
then be | oopagdyas QiiRfbel BRI N RihlO¥itR i ubpE cRRNB&HRRBAVAGb]FBhra&IeW

(which may also include a pulley) to interconnect the 20 rotating drive
shaft &9 the stragyandisthsegaeh thespdrtdytheslevRisraThesn upperahéloweachasthessusfd t hen

rai ses or lowers the platformwhi.ch,will soneho t hr eadabl

i nt er connect éﬁ’t'\/@i':'%1 ﬁretf%é‘g]l[yé'é%“oé’clﬁcgﬁe‘é \g:OFlhe@?h «gtﬁ?rea@’ fﬂl??}mgﬁ’ Haﬁﬁflfr%@l}étf?r%"? case
Stability of Wi tRé AafeptaMidiveyNGsternay @bedWrithi MidiBe/iRAEas Wikidnvirpfavided by
di sposing rotatably-driven | ead screws on dj agonally opposite conmers of the

pl at f or m and tewispbsisag ferasdrir syetgs: wickidisestsfdiersd adppiodhe mingieament fiame 25

pl at f orm suc t there is sidfgl ' r f Lyely at
ach corner  aroie paienas foRaBirat BetE b RireL SRS LA AR LAY
pl at f otsn or rfwme thd RerkSsanBedredhdd proferhcbaoftie: midknvirotifedte Praferablitheli ng

interrel ati on between the platformand guide rod(s). A secqnd aspect of the
present i nverdtatenal delivargsysien depsingh#irrbtie air iaiys exrvidedibydys feespu s teR nay
be used in a fjl eRnVLr : ] aﬁﬁﬁ% AL eRyhi-ongent ,
or the Ilike, %Hd%gﬂr n%&gbg&[)% ?%Hggn%?%cgt %gn%vf\b)it those features

di scussed abowigidnmirer®mentlIn thishregrad o po@inaeiegirodred abouha 14ast ssporaspeiche of

t he present invention, Th | ean gart i ncludes body and.a cover, which is
rem)\F/)abI e t h@BIYEHh ‘tfh‘ihSLPgﬁ%OémcEﬂ/ngh W?rﬁ‘@mﬁ%tstgﬁtﬂ%ﬁc%\%e%r‘@?%s@& loweEri al
st oragg ar ea chsme&h bPe[ eAtiobif@ShrekdatIRhA aldildr BSacBOSN stBRE deh eheGRYiRIeter SF NCE

the clean cart is for filtered environnents, the materi al storage area is
sufficiently thealafirmo Stheaiwavaiaf Bwdlyaineneanneningethe|dsfined pppestandslopkran as

a Class 100 epvironment. in _accordance. . 1 th der al ndar :
Various refi ﬁgﬁ%h?& T3 Rt U %’:1 u\gggl%eu?péage %%q[uéa{:ge gvaepcl’rﬁl&?gﬁg?%%?% The
second aspecipefineteh® cRf@EBIrefcie@NElo®s frofnihé MetiedveRhbhiefSyiielyerdrsite Wpper

i ncorporated in the second aspect of the present_invention as well. These
refinenents &hembgrand |'Bersl oves thepreduchisrenonasalsodlondnwa iatehs pwsr chiapbany
conbi i on. ver lifting assenbly may act on the cover to renove
t he sar?rste fror%k‘ﬁl\rgee%g%ﬁ%i S subject to a nunber ofc haracterizations. The
cover lifting asseiewingfyw@&oin tha nbled upeer eharsiser &sthe aoted Uevdr hanttoer evithawnay
fromthe bodgh al ong a substantjally, axia

| .or |.inear pat h@ée @P"st ai ght"
avay from t heiesBalppure Teiuses thegidesss ¢fite maerdetiyery sysiapep tha sterdinest oy
gasket whi chpfg, cRgghi REDY sl efreRethehdnll ©
seal between the %g?/rgééngnjg&?%%&ég%@r%@%&g%g@?rS|E nce the cgas(?keet%%winll not
be exposed t forardisrapitar ofithkmidiendeamshely the pevade ofithe maserrmh deleery shhtemcover
lifti assenmbly may also be characterized as i.ng u rdly on tg@pcover
to di sH ace %C@%W&hﬁ%ﬁﬁ&é@wwmﬂﬁwtmﬁﬁﬂas%@6&%{-‘c VP Hepect
mey include gl d8p8L;,QRC SN SHERAE b boRord WidARS théRet BlantePieEspawapOr t
surface may 1 nclude at | east one aperture which extends entirely
t heret hrough. Preferably there is at |east a. pair of such cover support
surfaces which are di sposed on opposite sides of the body. Wheels may be
provided on the |ower surface of the covér to assist in renoval of the
cover fromthe body. When the cover is seated onto the body via the cover
support surface(s), each of these wheels may be 25 di sposed within and
extend conpl etely downwardly through one of the apertures which is aligned

therewith. These wheels may be acted upon to push the cover away fromthe
body for purposes of cover renoval, and therefore may be consi dered as part




the cover and the I‘Boatdl;(/a?St ﬁgt{t/?lﬁéns ttaﬁlgesselt %1(1'-32? gesg)%?lgr% lsfotljart% fhleé)rr Odél\ﬁ/'é\;/n lrnoﬂrlr?t he

| ower surf aceappér ¢hambeoftem thhanvitdrenagagkehiciMthe elddesarao Sthk aceertahdeljask et
fromthe cover support surface during this rolling notion. ﬁsﬁ£UCh’ ére
gasket wi || ﬁﬁ%tefBeOfeQ‘[So%réﬁan RO H%&Fﬁpﬁﬁ-‘i} i Kb teoreses™ e he ipPYe 19y eby
prolong the Ij ; - I b e Re PV er
support surfé%ég?ﬁég%ggggﬁﬁﬁﬁﬁ%% Eﬁgﬁfggg&?ﬁgg%%ggﬁﬁgﬁ%%oﬁﬁgwg%%y, gﬁgne or
i n contl nat i dheravistawishie sallairese petfedti cwef froithe uppet camiet.i Gonsidan thetiase
regard, the cqver_nmay include at | east one first ch_menbes. whi ch ext ends
Goanar dly « RISTHE TSRO FE ReRae eOTERe Siqiont TEC T BEgins it o
therewi th. ASREQRdirb@h&ll TRMREEoARYREhMHRIGANREEIRH BM 1bdek ito RN HaN
further may 10 be engageabl e mntﬁ Its corresponding first latch menber so
as to "l ock" chimbegodethe mnclysuiseatrotbeatianr whichr isseutside of dhearoran riwhiesing

bet ween the caver .and body. i t . least a direction, Pref.erably, the.noted
aperture(s) i“H“FH%”%TW&? I%@B%S‘it Abﬁ@?réé’gg)%mlgal@gbee&n?%e th'?ﬂntﬂno%é'le"Fﬂgf cover
to theidpody, craflifeds dh@bset Qe proifids EQURN thRBih g Srocédiee oMM, Amutbis

regard, a first latching and carom ng assenbly may be interconnected with
the cover an@ffpstusssmeaydedenameariad inte the satenigl flixeesapey of e BlrgInt Hyertiqrgned

aperture in e - : . ' )
assenbl y naytt%gﬁ&g ta 5 I?)lgil?lg e&%gg‘%&g;& Zalﬁlﬁﬁgfﬁ%%g%wéﬁg%gggﬁg eﬁgla
first positi daliverheysses onchel paesehi ingeraivd 16 deofinichvasasein. YOrengyaly tirt &
corresponding first, |atching and_ carom ng assengly so as ta "l %ck" t.he
cover onto tFRECRIERINES gapket 9n rabusBrrd Refom AhBE enplpvese s g1sketimeaydcond

| at chi and ' f | ' DA J 4 ; : rd
s s P e B o e Bt e
directs the penfoatidmt dmiextgnsiod tteamsybg interrberecteg wetbdhy platformugfthé elevator

correspondi ng apgrture to displ ac e ver.fromthe body and to.allow for
ormval of 1 RSBty S wat R Faeh Afout B S ics LB Eeth: Ly BisHi g
assenbly is géiRGhabHPWALLIHYE ewvhtamdiép%smhﬁm&o&ﬂidagp@nw(aggum@n aRt only

25 direct its corresponding first |atching and camm ng assenbly in the
above- descr i bedostgmineifull’bot produgtyr ffter themeaieripd dalivery Sadem whiraakeds ahthel east

oo ot PR Bl R SRR BB A B8 T
includes a rplah@dr. fToks melérhétd dffike flaMBHn efaly thdredibadyige Merettcnkian fonethki r st
| at chi ng and carom ng assenbly and nore_than one second 30 | atching and

car oni ng asz hetyo g i fgvoljpmdks migiersiermene flogpioche uRngF shasberpgp
i sposed on ‘i lokg§rERRE, UREhG, bR e LR uR UG BOKRE FURRGLE sHIBIACED

two di spl acedf gerfosdtioh@t chi ng and carom ng assenblies may be provided on the
cover _on one side thereof, while two displaced first | atching g‘rlléjﬁvc,arom ng

assenBPi es may beAptbeniierteresvhisiaahsiednded mthgmagarial gelivemsustemangviigh| v
two second | | : O] i s SRAREH l.de of
t he body of ?h@hgggf, a%%@%@géggggﬁ%% até i%gﬁgﬁgﬁg%#on1ng %%ggﬁgﬁ?gt may
be di sposed - on the opposite side of the body of the cart. An appropriate
| i nkage may interconnect the second | atching and carom ng assenblies which
are located on the sane side of the body7-of the cart. Both of these

| inkages in taro may be activated by interconnecting these |inkages with a
comon handl e which may be pivoted in one direction to seal the cover 10
onto the body, and which nay be pivoted in the opposite direction to lift
the cover fromthe body in the above-descri bed manner. The handl e may al so
be used to transport the cart fromone | ocale to another, such as by




material del i VRAYOR BT &R rPiEpiatiey HomphyRedosyre arg cgnemplalidewt it P body
of the materi gledRleME dheY HoRIMBloeddrakt 1fe YoM ddbnahd Qe los @R tPinhBn@aBKRE!
i nterface section di sposed on an upper portion thereof being 25 renobved.

Figure 4 is abeeygshtuedclopar spbitt iope Onieowmofe gaskeit mey be indlaisdailye inleefeen or

for th terial del. t f_ Fi | . Fi 5.i | oded
ber spect 1 ve. viBUegR s WA Pt o HhE Baberr e R st B e
mat eri ajo del i Ge 1§y Sda618 OF efd 18k Emdy alasShbddlel tahhatdiehe GANRSEBVEefARBO t he

materi al deli veré_ el evator located thereat. -12 11 February 2004 Figure
6A i s an expl cerabinaten of Gewt qesesipentioswe seding dtatureymirg be pesd @ ¥€Enbl y from
the material deliv vat or._ of ~Ei | QLLE ' l:

enl arged perspecti ?é%ﬁr?‘{e’le %fg‘ aé%anggr@e%t%&%sﬁmt Eleg}éﬁcl%dgl%g{éﬁ Igsrgéogé I1§qg?calill gure
6A. 5 Figure fubssandinlip¥platdefhm et ramgedera@tibiRetetiviadelivaw softerl of thepeesantr ew
rod assenbly . . fromthe material delivery elevator of Fi qure 4. Figure 8
i s a schemat i &VERHQR- ik arditipnallpmiisy verast el ds &t thisdtsue Fdomies'F aordlaRERy

el evat ofs of FifbttndborsHGHEE Brbfiud GUhEURYa) BN BhichhE SRS Bnufleti 3T Y
systemof Figure 1 to show a material storage area wth a stack of trays
wi th parts | oaldeactérivatiens) Bréddiystaed, @& mehanipd i pre ofriee Bon(s )eithefpl dfora mpdr

surface of a top or.cover for the material delivery systemof Figure 1.
Figure 10B is'% rﬁ@a’s"&%?%@? YEEPTOF UsPogifkedt %’u?l?‘é?ééno‘?hlfthés l&%?/‘%rtg%rogsa@nt ed

in Figure 10AypderfioftisdHh& didfie pigtidith. SMRIne €RHodiRRNS RERLI: ¥Ee MdheREabli e
coverpresented in Figure 10A. Figure 1 OD is an expl oded, perspective view

of a portion efmaredfrgsidecods leadstichg] driboth, are used to advance the platform vertically
20 within the enclosure. The area within the enclosure through which the platform travels
may be at least substantially isolated from these guide rods/lead screws. For instance,

one or more vertically extending partitions may be disposed inwardly and spaced from

an adjacent portion of the enclosure so as to be disposed between the platform and each

guide rod/lead screw. That is, the guide rods/lead screws may be disposed within this

25 space or spaces between a periphery of the platform and the inner surface of the
enclosure. Consider an example where the platform is at least substantially rectangular

or square. One guide rod, one lead screw, or both may be disposed on one side of the

platform, and one guide rod, one lead screw, or both may be disposed on an opposite side

of the platform. One partition may be disposed between the platform and guide rod(s)

30 and/or lead screw(s) on one of the noted sides of the platform to provide the desired

degree of isolation, and another partition may be disposed berween the platform and




i Ive d the platf;
subassenbly of a cTchh\Féerlevla%totr ¢ c}qdle?Etld%?s%ﬂ%?f%?%ﬁ%&%“?gtvcaﬁ%% glnjo? Ioﬁlts
t he cover of vtlgnnle dfRfvsaret e grprépriatebtopky o drivtehsystamt wses thk ablete-need/lesg st em
of Figure 1. Figure_11A is side view of the material, delivery system of
Figure 1 whi cKr0Sk [ HsPEa@s RHOTBF ec?éﬁpaﬁ‘?d‘flﬂ“g“gﬁ\%?l??‘ﬁ? AT SRS y.
Figure 11B i %@géﬁ&S&dAt RlablQoie MRk of 61268 Rl théBb¢ Bldvidel begRRF e/ motor
presented in Figure 11A. Figure 11 Cis an exploded, enl arged perspective
vi ew oi0t he paidrthoprddattokhich fis ox'steekd] upoh itk plgfermugeg, bys further odoees the
latch/lift assenbly .of Figure 11 25 Fiqure 11D is ,an _expl oded, gnl.arged
per specti ve \H%‘WUS_{ for @&c%ﬂﬁf@%@ﬁei pete uﬁag@‘é’mf‘lt?gofsu‘ﬁhgmg&?/tgr ]I? hrift
assenbl y whi GBaickioh L HEAUNGHTE torvhb RilB /ydté kag@smplagagniethrbduckofthe 11 C
and further which interfaces with the first latch/lift subassenbly
present ed i n prEtumendyO realizod by esieblishias thetisteraognestian betvermpisagrer ngrike f or

the cover. Fi,gure 12 .is one enbodi t of,a wo stati ' n
enbodi nent of1 3™ tsgﬂegﬁerﬁéjluls\ll epc?%%cyesnf%’ﬁﬁm‘- >E ‘gg%%é‘%? Sg%a%im %I{ gure
13 is pnot herexmBarkicdBNh Hafto VFARK edledur s WiivGAchi&RE safevwetfRabiyrRatiriod a
material delivery system Figure 14 is ane enbodi nent of a m nienviroment

wi th whi ch amfysestbly.h@rapomeraitlleys may be fixed wehatneryonsgidhemstormylriye shafed. 5
DETAI LED DESCR]|-RT I T se | ' L 1| e
descri bed ingvr:ﬂelﬁé%gg{‘ﬁgt:to t eaﬁ%@%%ﬁ %%logplg\'/viﬂnggb%%érgﬁe%ééss%ﬁgggﬁst in
i [ ustrati ng cofittmoas icdp ®f pdbéd, cleaid, of thatlite emy tHen @ i@ped arentld De moterpulet e a
mat eri al delivery system 2 which provides a nupber. of desirable functions.
10 One funct i*Bf tisrcorRepoRdingrlsas scersy &}%&W%éﬁ%‘rﬂcb‘dﬁWﬂeﬁﬁ%wﬁ@”&ﬁ“ﬂe | east

subst apf i al | y,58al & SRYA bARIRRtorWHIMALERaPRILS. RGPV [Bad REevh (DA ke

may be stored. This renders the material delivery system2 particularly
useful for trassspoidwengths plabfopamthschiwillfspinekovwete tmeddaly rdercentsaief wald the cl ean

el very systoHegeBemetral B st SRRt iRe e Yo BB R

enclosure is provided by disposing rotatably-driven lead screws on diagonally opposite

comers of the platform and disposing guide rods on diagonally opposite comers of the
25 platform such that there is a single guide rod or lead screw effectively at each corner of
the platform. Rotation of the lead screw(s) “drives” the platform or moves the same
within the enclosure, while there is a sliding interrelation between the platform and guide
rod(s).
A second aspect of the present invention relates to an improved clean cart of sorts

30 which may be used in a filtered environment, such as a clean room, minienvironment, or

the like, and such may be used in combination with those features discussed above 1n




15 parts in oAt Fesleral 814001 209, it si de of a clean room outside of a room

whi ch contai ns one;yRfouseérBiefichis @Rt bPMEEnTEs fidted sbibedf vebion tbalsgotd t 0
anot her | ocal e (eé’ngt'h’ within a clean room wthin a roomwhich contains one
fg

or nore nini esct resent inveation, diuyther fepiuzes jeaylabadetirrompaiaed indhe celdt i on
Is al so made avail abl e by the | ad i t - an
operator or t%‘?‘fé%@?‘? péegg%tr% e?ﬁgé %%ggié‘i ggésg\é%&rég%ﬁ%aﬁ%gdmgﬁa}m%ﬁgﬁﬁw

del i veqy systeRi &dﬁﬁd\ﬁ&?@f eSan} c@mbmaiion. tHew fiercoveaflifangissanblg ataly aé cafthsort s

having a plurali "[éy of r1t]gqel S A&%:%agrgvjsg@aégg%gg%gg%g?é{a%g%g&/@%e t%re.
The cart 6 f #PY¥de IegEYELad JaRC| sdd! , ’ d a
bot tom 34 whieeDealifiy A RRERRY WIS Yod Ak EORRBIRGHEE Rk GOL ARLineR) e d6dy Ne an
encl osed space ?2{ a ﬁeea@? part 04 WEI ch nmay be used for the storage of
parts or any alidger sueshtigty payllwdthearArtie§sg.t tsttaighe” 2Baynfrowmrthabody)orlge

space 26 is provided by having the cover 50 bei det achabl y interconnected
with the bodyeduses thgpplngpl fahﬁgeg‘o'%%?n ngo‘i&akqi thgey %a*[aégedntaﬁ%%"‘%aded

into t encl i i RelPIR dodbr AR Y BhYy 8F B¢akArsink8Ch
di spos{e]% ther@?ﬁ%ﬁ%%ﬁ%%ﬁ%ﬁ% %?ffpeﬁeecover 50.  Once Io)éc;led,' theS coveer 50
may be i nst algasicht will hétebebxgysed o amdshearlier bdey when Feanoved ér tisomainse. Tt ance

t i nt ai | | i t anday ds, 30 lated W th
et of 1. - TherSHFIRE FrseREDERPLTLoBY FVATYe Lere RS P D ey RS
transported t@pide pashleath 2caogyvi a the rolling action provided by the

wheel s 46. -14 11 February 2004 Parts stored in the material delivery
system 2 may t hen The beddén theasiubigbl cenrs aspedpeamsiude ablecas HHE cavfli PR

(e.qg.,,4any device used.in the . i ri

Ferovi 36 he SHEE, 4268 Dby TP RS, Mok ituchit et Gty
el evat or | 00 efgeelyt theritheud. freefembly thertiis polssst bipairpdsich @bersutdpat sathces

el evation for access by an operatar 5 and/or any appropri at egﬁﬁnent.

Fi gures 1- 3CWH¢hase digpesed ap prpsite gides Afdhe kadyy H@leslé&@ﬁy 6 PERV I @ A oW
Initially, t ' fi ' SEAPbYdyL Avib B cher |

di sposed ent ??g%gq%ﬁc%o?gﬁﬁf%gggg%%@f%ﬁgﬁ?&lg?‘gferetrjlbé%);poi nt o}c axilss to
provi de a costiteiionts thebodetir the aovérhmppat purfe(shneagh pé thase miticeln nedy kehe

body 10 includes an . er_open end 12. The sidewal |, 10 assenbly 14.in the
D) ustdat ed ARBGTHTERI pad a@%@ﬁe&mﬂﬁ}éb’ S&WW%‘& Eropgh s QS e 56 r‘%%%%i ately
i nt er connect edyji At AchRA OriRsP@Rhdel OhaPPPRING RN BhsH AScdVer AlayURRB the

portion thereof (via a plurality of fasteners '21) are a pair of cover .
support sur f hodssfot fumpbsesiof iaverrefrmvel, sid therefoce woy bs coBRidoNsd AS RITSY HE@Veher eon

and which further facilitate renoval of the cover romthe_ b A
pair of aperﬁ‘h?‘@s“i@’%‘?’e ‘%TO&WE%%‘:\{ISH RaY b Pr°§ld8§\p§39%£hﬁﬁ%?‘{he§ﬁr ?g%%h%g f or
| at chi ng t he yEMe bRt Lintah RabiQdystdialip tepainablelativh wedahdineprieghatdirgn.

Al so appropriately attached to the body 10 in proximty to its upper open
end 130 s a gaekeipporttsarficcde secr iman booligd oo fredeinebihe past. g  iee fh8wal i ng

f bet t bl 0 th 10. : ]
These T eat ur BEuRE| BEFAGHGS ERAOBEVEFENT bl Cheoi Seneukit SR ER R =

bel ow. 20 Di sposed within the body 10 are four partitions 18 which are
appropriately interconnected. Partitions 18a and 18c are separated from
t heir correspondi ng panel 16 by one or npy-e spacers 32 (Figure 2) which
extend along at | east substantially the entire height ofthe body 10 in at
| east substantially vertical relation. In the assenbl ed condition the
spacers 32 do not extend beyond the upper open end 12 of the body 10, but
I nstead 25 are "sandw ched" between their correspondi ng panel 16 and
partition 18. The space between the panels 16 and their correspondi ng




al ong the hei'gfit T °PiFE °BR Pe SPdytipnt hBneunratioR Wit s Bbus ke 94 s
provi ded by a1i&hgylfuiclibht Yn Qiis :2pa€EhS cSer Wiy Gt lud £ 1€ dRdlrsttlixeh pRidbiet | ONs
18b and 18d with their correspondi ng panel 16 and maintain the sanme in
spaced r el at ivoHch getepdsdawnwarely thionehag apargire in the qoEeT SipPgrt spdaeeignhel ude
a pair of verg] ' |.j I ch
mas be for mec}ﬁ %’g‘gﬁ'g‘%gérﬁ%ggga?ngﬁ%?b%%? ![% ?nﬂé%ﬁﬁgggggﬁﬂr%%%g?% ﬁ;&% Ereﬁrll\@

appr optd at e 'teeapadehtie Wiltdtsehirasndigiirs [stiomethbet $dusno t‘hekMileenialonsd or age
space 26 are tbc{gﬁ«fSt substantially isolated fromat |east those conponents

of the materit P Y IFSEPLPIANR TROGTRH; o 7R\ DS COVT @Rt DAty P Hdewt 88 y
af fect ol eanldens, beyelsl, hentB8RRkHions SRk sand Lithand diiel fovsel 1t

seal s 22. The nater ell very el'evator 100 1s | strated’in Figures 2
and 4 and gentch! the domer todieesbalypiret faghen ta $ifie thielcp vérGay aptitosth thethpdpr rsthpar t s

or any ot her paylo ont.ained within the materi,al delivery system 2.
Pr i et pl e oot ALESt GRCABH] TR PR HETS SR EsPTE AL BRSS! pl at o
or platform %9@@8%&&19&&06&?& P ITRHBE G, ABLAL Laptafre iVNRBRR suSort he

platformassenbly 102 along at least a substantially linear or axial path
W t hi n t he bewsface0A]sscqnddatthinglatslcamraing gssemblyandyl by mi@blyfinteteenirgted it

delivery eleyator, 1 whi ch_is propriately interconnected with the. drive
nesenbly moulls R b o § BRROGROLE shoan] BGFR0 AT Bltnlhs kb
i ncl udes a pahgaged itgiordepdnathgdhsieatbhing sndchthnAng adethBlyRdiak toflodke @itk @kerdr i ve

screw rod assenblies 172 which each extend upwardly fromthe bottom 34 of
the cart 6. PRE Geabady inode abewndasided mgmgh dMev ppentaditbesscerd idigndes 172

are digposed : | 2 t.he: f J16a: ft: tform
assenty’y 102 ARt St BRThR 4 My ARt 1SRG AR EG D Sinl ookt AR

whi | e the ot Henlogjusi’ the cood fassthebbyly, Mddthesattbrsiies@dheafirst laehmgred cddfingwhi ch
Is "kitty-corner" or diagonally 20 disposed therefrom Simlarl one drive
screw rod asE@WFWWMV%“E‘F%\P%BHE?PHE‘H&&W dﬂ?%ﬁ?ﬂ\ﬁﬁf”f%%f f)lforﬁiéfr
drive screw et ARRAITRINethéallof 1 SRASCHh e dMSOdRABR! tht k8CondMakRidgSand
"kitty-comer" or diagonally disposed therefrom Each guide rod assenbly 140
i ncl udes a sbammingrasspmtde iy dickclefidpmizrdip within it esrosporebtgapentutentotded oblyt t om
34 of tthe cart 6.by one or. e fasteners 146 and [ ch 25 extends.at | east
qener 271y peP et e EamBRe Sa BT e e B P SEUEL PR AE B TR de. 1o
144 is a gui ghenkd it ROFRSSrH8dd DRribl Ghich A deSsuBsthi Nl 08-pasaewmh e 154
whi ch sli dablcﬁ interfaces with the guide rod 144. Extendi n% from each guide
bushi ng hous#diginkBrorgreuppopiairiaesf Thsignacidulaylysigsivable wemedie ficat latcheng asd pi ns

parti cular | PR AR e aE S B P D Tan R P a B P ese connect or
rods 168 is a MoUMbi@abbRCHrsd A&hinghingkainfiti ¢l Bsk@biyindEaeReatoad swiokld t he

drive_assenbly nounting plate 120 of the platformassenbly 102 -16 11
Febr ugpy 200lgtching and camming assembly may be provided for each cover support surface. For

instance and in the case where there are two such cover support surfaces disposed on

-11-




by one or nor® PARRRTEF ¥9q340e Hol oL HeSAT PREPRIPRIAT HfAss B8 TR ocS! the
enl arged Vi ewgcad ltchiug asd EdnBingAssatBlitd Which orefbdtidendhe shRRisRieaf thedotumber
of notable features regarding the rel ationship between each of the guide

rod assenbl i ¥ theiaranBothnef thesgtlmgagRsds sentnay brozctiveied Sy interrangasting these 144

5 and aui d A : ) v 14 . q
>, and 90t e BRLAG, 10YSk AT B A RRE QUL o0, BRoERRli, Kiurgqlepnosed
one of 1@ he pamitd thie body, k88 whicBdnayheqhivdtédin thndppokitedicwioe et lifthercods fHad

extend through their corresponding split _seals 22. Therefore, there js at
| east a substBHP9d intasaborp-dpscaped manpraThe Prde BkBlsg be B3editp HINIPRE thtii de

rod 144 and ' | | : | SRkl (i.e.,
10 a partiti %ﬁh%gg?&h%g%g%etggjﬁ?ggwgﬁ% %I’lgf?gr r%g%%‘ggﬁ%%t%%Z f ro%t%e%'
substantial portion of each of the guide rod assenblies 140). Furthernore,
the interface between the NL i | de rod assenbly 140
at | east substantially isogﬁﬁéﬁiﬂ%%ﬁhgﬁﬁﬂ%ﬁﬁﬂﬁ%ﬁﬁ@ﬁﬂﬁggt 148 from the upper
plate pg platform 104 on which ghewrantsaw bk Alepdssposed in the materi al
storage space 26. That is, each nounting block 140 directly 15 interfaces
with a | ower surf &tewdld oferspeetiyd aew of mneamshodizhent 062 matsnghddlivegeysterad by
the drive assenbl y..nountin late 120. Conversel p S, comnmponents. or
other materials whiSR ArOBsE SrnrdiyesfPLFHEs mesdl it en HEPRIER L ot om
2 wll be digposed directly or indirectly (e.g., in one or nore stacked
trays) on an upper_surface 108 of the platformassenbly 102 which is
defined by the uppégurppAtis apersprdivedigty eba loyferopen endoka bedyigddhe matenabt her
way of,fghara ridzi Fs..felationship is to say that the interconnection
bet mezgeach%%%ééégﬁ%éﬁggél |1y 140 and the platformassenbly 102 is

di sposed at a | owFigued &8 ad aroithel pamspdchiat view dfaheloover whercdndpd thesboalyl df the
stored, nanel tgg %pper surfa%g 108 of the platformassenbly 102 which is
defined by tH'PIEAEsIBER e%M &fF1gired- | ower el evation than any part stored
inthe mierial SkgLanecspALs iy of IELEEPEPne et e LRRENLPribBELYCEN
each guide rod assenbly 140 and platform assenbly 102 of” t'/he materi al
delivery el ewatharpotdén o6a gasketcintedfasoseason disfased hern upphrperticndhqreefdieirigal f or
parts,sconponents or the like disposed on the platform 104 from bei ng

cont arfPnat ed’B°&Rt her of the guide rod assenblies 140. Changes in the
position of the prahfos {Qaﬁiﬁgﬁ@éd’ pefdgeclil8 vl GGl RsteN deliferhete@slosfRr B r Of
drive screw rod assenblies 1 2._ﬁbference w [l now be nmade to the enl arged
vi ew of Fi gupmeterial ¢eliyadi wybtem afdigirglire 4. Each drive screw rod assenbly 172

i ncl udes a -17 1l February.2004 threaded |ead or drive rew r | 26
whi ch ot ates i n Biete o PR e E R e RPoRGr b Ealiieastatetn
the cart 6, ftHeBhdyCdY thO@imatepisl ddliveRGyOBRQITFifiréll f BGHIPR diler keOiBonentteyf

pl atform assenbly 102 within the cart 6. An upper end of each drive screw
rod 178 is rrearagia) delivpnoeleeatondpcaied tipsetr beari ng assembl y200. Each upper
bearing assenbly 200 5 is appropriately interconnected with the | ower
surface of the gasket interface section 92 . . (Figure 2). A lower end of
each drive screw rod | 76 extends through a drive screw aperture 42 forned
on the bottom 34 of the cart 6. Support of this |lower end of each drive
screw rod 176 is provided by a | ower bedring nounting bl ock 180 which is
appropriately interconnected with the bottom 34 and which allows for
rotation of its 10 corresponding drive screw rod 176. Di sposed about each
drive screwrod 176 is a threaded screw rod nmount assenbly 184. Extending
from each screw rod nount assenbly 184 is a connector rod or pin 196. The
nunber of connector rods or pins 196 which is used is not of particular




30 surface 11501&&%%1@%%??1&: eé%vsaéoﬁﬁfgl%ezd“v\hi ch is defined by the- drive
assenbl y nmounting Pigatees k2 schéamiesSedyve pamtidy comngienéorttss metenial dedvery
materials which are being -18 11 February 2004 stored within the nateri al
del i very syst el§yatoR@fiHigye 4di sposed directly or indirectly (e.g., in one or
nore stacked traysy.: ; {PuAS by 2102
whi ch is defined b%l é$%%ﬁgﬁag?gﬁgw%@ﬁgﬁigﬁgg%ygggSg?&%%gFeleQi?or.%00.
Anot herlOway ofnatshial actge hzk wdthtanits ko krays witls pirs losdeddhere. t hat t he

i nt erconnecti on between each drive 5 screw rod asse IgflzZ and tﬁg th

pl at f orm assenbl y Tgprs P4issHBEERFCUYE HEW wep 26h0t 2 P ARV Hat ©
surface on whj : ] : , nanely the upper surface 108 of the
pl atform asseﬁ%@a%%ﬁ\?\#ggﬁte??fiﬁﬁgd by the platform 104, or at a | ower
el evation than anyFigaret 168 oreperkpectivevirntdra laives suiasgof sipaeoyenpreseptrar igf or e,
t he relationsgkgfbﬁfmeen each drive screw rod assenbly 172 and platform
assenbly 102 % at eri al delivery 10 elevator 100 is selected so as to
reduce j5he pot ent i BlonfeOlRt skpldaRAPOREALISe viely of iR chidpradimpbiadibuont (e

pl atform 104 from béing contam nated by the drive screw rod assenblies 172.
Rot ati on of each oFiguteeloﬂ}iiSﬂ%e@é@@ﬂsHW@VPG“%aﬁﬁj&ﬁ@h‘éfapf&ticpl’ﬁﬁat@?/hghe

pl atform assenbl y 1 Lthin t r Ael] , r 'l ey
204 15 11 xod LoREoRe bkererdin AR dadhot priol Bofh B4 o ISEERDOE

| ocati on whi chighte disspasanbeledody bEthbaiatwoinl 3divefy dyhencaiRigGeds il ustrated
back in Figures 4-5. Each screw rod pulley 204‘#§ rot at ed Qy.a toL.ﬁOB.
This motor 208 is Fishist B dhe £ide oY PhHeInatgpaliqrliveny systgm R Igus 4 Whis

not or unts 220 2 [ i 4 such that its drive shaft
212 ex?gnds d%mm%?n%gg%gé%%rt18@2%2%%%?%%28 which is recessed in
the bottom 34 of 2Bighieel IBaistenfrgdd, xidel view ¢fiths caiver vaclghififassebdy preseatadgnat i on
which is disposed helow the bottom34 is a drive pulley or sprocket 216.
Transfer of tH&Wedtldry notion of the drive shaft 212 of the motor 208 to
each of the screw giggrPUld BYsh SQoded, aNQYEBL iy 1ide dleiwer telphir 6Fatutiinh i s
in the formof a continuous |oop. OGther continuous | oop drive nmenbers could
al so be util iasetmblplinkageghised ki the eever fatelytld asseabhor aurdlde utilized, in

the il lustrated 25 .enbodioent th ri ve, asse 136 .fur ' a
tensi ofng pul | ey BESeartD Inen Grap kT s Ige il el G hecb BEEPRSS) |
i nt er connect eghbdstib iy thOEd @8/ 10 adshiablyariictbistivterconmecndd with tledinkage36.
The tensioning pulley nounting block 236 is disposed wthin a recess 248

formed on t hepreseesd ia Higueecld Coandifghes shichiintgfacss withdhefst laigh/Aiggubassembly

i nt erconnected_t herew.th b I i - teners
24 ext end. oGP EIPRIan FLgtst 103 sbpPl e itafhink BRU BRRISrAdms IRRCcCSE BICC

bl ock 236. At Ieaszti%@*aqzqé ofid@nsdditsnt24@ vk stadpedhich tatd overftodinagnt béast
some nodi fication of the position of the -19 11 February 2004 tensioning
pul | ey3932 r enateniglaleliveryi¥steBt t om 34, to in turn change the tension of the
drive belt 268. Simlarly, the idler pulley 252 is interconnected with the
bottom 34 of the cart 6 by a nounting block 256. The idler pulley nmounting
bl ock 256 is disposed within a recess 264 forned on the | ower surface of
the bottom 34 of the cart 6 and is 5 interconnected therewith by a
plurality of fasteners 260. These fastendBs 260 extend . _ through slots
258 fornmed on the idler pulley nounting block 256. These slots 258 are not
shaped to allow for at |east some nodification of the position of the idler
pulley 252 relative to the bottom34 in the illustrated enbodinent, to in
tum change the tension of the drive belt 268, although such could be
utilized here as well. 10 Control of the drive assenbly 136 of the nateri al




DETAILED DESCRIPTION OF TH% HN VEFITI N : :
25 the platformassenbly 102 to nove Bﬁ)a vertically omﬁ%ard direction. In

one enbodi ment, thEheP€s3® 2nvientied mult howee desaibeti Hatrelatoropethataiorompayyipg ess
the “gyp" button.384 .tqQ place the Hgﬂ%tformassenbl 102_at the desire

hei ght wi t hi nMEHEES i kqastésmsté% SVEBASRE meeafewreﬁhﬁlgaﬁérlép r),
whi | e any eng@ﬂﬁ@@ﬂ&aﬁfatetrﬁﬁde]ﬂ@fy‘byst@ﬁtﬁx%cﬁ&%vmeéénlﬁﬁb'e?%f HQ%&HE%HCQBI’E
assenblg 102 to nove to its |lowernost extrenme within the cart 6 (i.e

acti vatlPon of Onhéirtdownf thsunetenal 3R verusssiemthis tplpamxfldwmasbeﬂmubst&ﬁﬁllyo

t [t t tt d nt t I t.hi
rioger or 1 AR SEATEesin  besh s S or e R rat el (TR
gui de bushi ngthaﬁnsdnagdé;@%r}og‘gs@h 3 ﬁﬁrﬁbumﬁu&fmltfb@u%&ﬁns Qekhasuss b E]t&eq 140

via one or nore fasteners 164 (Figures and 6A-6B), whiie a sensor 98 is
i nt er connect ef&lvupmmertth@t:b@ay clpgn gfom m@mnmranr(lmtg Bméabzr)ttytla)alabmremﬁdnby when

h | at f
i Scont i nue ang RO ohey VERERE Rk 12 VRETRIREY o HAERRORs

Simlalfy, amenioonelbteedg osutdiiagt d86ad ®om, outsidt 6f £ jdRewhied cohthins bhe
gui de bushing housing 152 of at |east one of the guide rod assenblies 140

via one or no¥BOryEiaswirgnments)for syhseguent rapgpon e @Bher lggple -5, SEHB BFleTE | s
I nt erconnect when
the platfor mergsﬂsqﬂ’e‘%}’ﬂ?ﬁ1 boggﬂ{a&g&?é:gg%enﬁ %?lf S ﬁ%ﬁ%ﬁé@”’égﬁ @eﬂnisoggﬂ(fg P% §

di sconti nue gnayloaditat ‘chétfsu'ﬂ!ﬂ) edoxivnak dlst mande Iava)fabtehg/ tht atafetiahddivsgndybtym1D2.

Figure 9 depicts thg cart 10 with a Ejural of trays 94 stacked on the
upper sur f acdONBESLYPRAPHRLYF £b AT ROLEs S Cf(SFmSaPPEEi"F“f he pl atform 104)
whi ch 3¢ di sposed memeé}%aem}y@%&m@%fb@ﬁkemﬂﬁ%@t&%ﬁﬁsf@e@aﬂ%@spd
center positions. This is a representative position in which the materi al
del i very systses iRving 4 plwlitrofinienlsdérte sraxids théndsed pertabilp fiatue.t Bheagart 6

el ow 1 n' ol AIERE ey Ples 3 g Thod st v e B0T PR B mal VRGRBE one

or nore part Sppraﬁﬂatéllgﬁﬂeltc)éﬁﬂl&&ld' and@oPédtivaly defin®hn bit@drkd Sce RAY 4t Jeastlfie:
operator may en e the "up" button 384 on the operator control 380 to

advance t he af‘éf W&@Wﬁlﬁpwwgr%om&mrmyﬁ@séemép@ﬂoa&dh@cway@hm at
the u r Opgn f f 2

par 1 0y Ot EALERS et spd® AELS, ol B0 Baingnd 0856 BE e Ben b

now enpty trayer@élmfectemvhhethﬂ&ioéylml Riaedslwany os-y:sbe)ﬂbﬂi fdiul@dn zﬂﬂtef@ray be

appropriate foaageﬁsal In the case where the trays 94 are _di sposable (i.

non- r eusabl e Bl herereigrehapct heanhgae %Fﬁenﬁll"@llvﬁf?’rﬁlevﬂﬁ’tftlgﬂ d@@ﬁseén t he
oper ator con n an
upwar dl y di rg{?ﬁ%n t 6&;{%?‘;3%%&?%0%2%? 9? ﬁtlg&deg?ﬁgfcg%mts gﬁtaﬁgp |ct)ﬁoétsa|11tQ %Sllrl\ﬁlgr 25
el evati on debodydd abyl pefierably ecad¢dohere ) fqp imestnee tonnmhmld e feanistesestindar®, t he

pl at f massenbl 02 is dis d at |east, about 24 inches (60.96
cent i mdt er s) asr*?%%?@l ath3e loarled et Threeafign (e rorterngh dekvegnpriiest 2 89y bhe

desi rabi | 'i t yre@dilf tpﬁlgﬂ@l';eﬁrtb e AGHMBLANe ﬁ!&ﬁ'}éqgﬁ)ﬁlg 108 J’lgéd ] the F’lﬁél{' . Lrays
94 have been enptied I n the above-not manner - or t'he plattorm
assenbly 102 has reached its top dead center p05|t|on any further
activation of the "up" button 384 by the operator will not have any effect
on the position of the -21 11 Februaryl42004 pl atform assenbly 102. The
PLC 392 could be structured to thereafter automatically retract the

pl atform assenbly 102 to its bottom dead center position. Retraction of the
pl atform assenbly 102 to this bottom dead center position nay al so be
affected by engagenent of the "down" button 388 on the operator control 380
of the drive controller 5 assenbly 368. . _ Further features of the




_ _ Figures 1-3C illustrat ious fi fthe body 10 of the cart 6. Injtially, th
di scussed in nore cigltuglsl bell gw,a%%agoprsétcgtrulmaslo glgl |°v)éryosygtcem Zlnll }sa v, the

particul arly heslgf Gl isi defmnbibpas | odewsllt hssambiynildnwihidinge ntisposed entirely or
M ni envi ronnent s i.cal |y direct

and.clean ro for.that .matter, t
downvar d 11 o BRISPIAYGP M AT PSRRI PErdio B s obifgions ferimetet for he
assenbl y/ pr ociial/iloN AR BBer foridéh @&%ﬁ_lb%&?@de@h@hﬂpéoﬁ@r{ 4172, ahesabhagss
| evel . The 25 presence of material delivery system?2 in these types of
appl i ca?i ons aseeblndet igi thaiifistrated] gmtwidineent is definddebiy fourgssels dbewhbichamel t hi s

[ d t | t ] t to th [ f t.h f ti 8. That is,
by At 1 one PR e AR Gt DL PE BRI Mg R ARt
si gni ficant | ypoabtetherby (va4 h pakady %fﬂ@@né@@ljﬁ@%aﬁr&‘&bé&%ﬁﬁ QurERB {gue

downwar dly through the material delivery system2, principa t hrough the
upper 30 charipeeh mderfach mthgthe gousrel0 whasadiepdsed theesontand whaiehi fusther fagifitathe

pl at f orm ass t ] L8, .and into the |ower .chanher 30
Por i schar ga gty Lol st esdad 1D, Wiy ditanrleds dhSe pftfilen SRR
pluraliiy of cpetrfsapmirt RiRkcSD foplattbthgdhe ¢dver $DdrtO e Bddy By hidfeaisly &f schl

gasket interface section 92 seals the u&lper ends of the spaces 24. O her
situations exXFegon nAlaARBROPHatGky #ttachgd &9 habrdy 1§ inprogigminitoiis yppiropemand

contents of tjheg ; ' E@% [07: Wi erial
delivery systerr? ZQ%%iEtsﬁ(lE:%fnnglgeﬁég?bﬁsméhggoﬁgﬁtrﬁgg ra s%glrl%@%l %%1@&#& erial
del i very systteametofatdecayer 6@ dndihe hodyal t FustherakettlvbhyHape framssireigtimrteshanher e

these parts are tao. be used in sone ner (e.g., disk drive assenbly). In
this regard ARETOBH Fﬁ&ﬁcﬁﬁegﬂl?’&"e‘jﬁ%e&v@ures 4, 5, and 9, the material
del i very el evator piifdsEdibhiMmal tﬂeﬁ&ld?dﬁ)sa.r@ 50 2P&Alibns 28 WML e Ppropriately
appropriately interconnected with the platformassenbly 102 by a plurality
of fastener s mtgrorpedtedhPatiitiogs Betaadd§c are skpsaared femahell byraipyndvg mingl 16

therefrom A t_or other ropyi at.e seal, 40 is. al so dispased about the
area of the Bg;:% ﬁ%‘?ﬁ%ﬂreﬁmcgﬁs 3(:22(?]?% eﬁis) "‘fqﬂ% %ﬁﬂ}%‘fﬁ%ﬁbﬁﬂ“ﬁ&ﬁ%ﬁl&ﬁ}fﬁﬁgﬂgﬁ and

i s appropri aheight dtieaoledo intit lehg stitdn@nN BrbrtiAldelffont BRhPakémblad éagioa8 are
t hereby di spaosed i nwardly fromthgq{%asket 40, which may then be

char act er i zeHicSR2acsHy 3ot BetFytend bexond;the npneg opermandpdrafdhabaedy 14y byt ineadhe
bot t oms34 of  t.he, car » t : [ j din
‘ts bottom dé‘téed%centdél%cgpé’su ‘{ESSQ@‘F @?%?’Ss‘{"ﬁ%ﬁ%%ﬁgt@%i’?‘%‘%ﬁ%ﬁt ﬁlgggg%%doff
128 engages béteegathk phnedl d mdaheit @aspaidhtpanitioat | §a aidlSc tdrelatipfiesmahanber
28 fromthe envirgnnent in which the material delivery system?2 is

di sposed. Fl uids FeGRitheraiiensd§herid appiipossausvargly onerRd thyrangls 46 ons

38 at this tijrguak&edd ; tall L | t the
seal established by eﬁlghgﬁggﬁlmﬁ#?@&bﬁe2?%%%%@?#'1%%&‘%?%&%35 ket
40, and t her @byg tedeatht bé detcagif)s Muaittendncy op el thete dpdaee 81 id ravided bnho t he

upper ,chanber, 28 where the _"cl eap” parts will be retaiped. At |least after a
cert ai annu?lll“agf}’ agvﬁa%%fr% 36vERChfin we%qcat%mwa@%dﬁgfnﬂohﬂ,d pitg their
activation Al t Eéfﬁ r § ; lL,.sgussed
above, thi soioggsﬁﬁ%pggarlg%%ed téjﬂg{egﬁ???lﬁg%tﬂ rﬁ?@%}%gg)ﬁge ntl&zlfsgta%‘g
standof f 128 formthe gasket 40 such that 25 any flows entering the
material delivery system 2 may be di scharged through the perforations 38 in
t he above-noted manner. The end 12 of tHé-body 10 of the cart 6 through
which parts are transferred out of the nmaterial delivery system2 is also
seal abl e. As noted above, the material delivery system 2 includes a top or
cover 50 which is detachably interconnected with the body 10 30 at its
upper open end 12. Referring now to Figures 10A-D, the cover 50 includes a
solid plate 54, a frane 58, and a nol ding assenbly 66 which are




- - . -

10 t hrough afe¥f #gned aperture 56 whi ch extends entirely through the plate
54 (i.e., the rol g nfdeNdeis)ed) eléhit 19864108 thiFiGiresOM@r4 dndtgehérhilf t
subassenblies 72 are disposed or extend "bel ow' the cover 50). en nount ed
on the body ifcladesmtpdatbamt asgymidzd A2 whicheupratsapats of ety atBerpaglgad gepiged

downwardl y t hr. an ali.gned roller ,aperture 20 in.on f
suppor t pl>/at égg%gﬂ%nﬁg“gtlgieﬁ&%ﬁﬁt%?b ﬁfé ec@W@bergggﬁtgrgp la%@ﬁ?ég%g{blyrm
first ppver 192 iadiedy 4 digpes plassqiitdres] (A2andradriliesR ety aiountie Paier20f

opposite sides of the cover 50 in the illustrated enbodinent to facilitate
renoval of t Adovesestofbe plotfonm srsetpblayl 02 alongatlenst avbatenelylinparos agglnah be

tilized. Selegti f an. .ops at e. i i . . 4
ol ow at | casniih ey B3R ORI Gt Bl e Abishil el firy Blevardel MO
each side of 100@%\4@&;:;56%1(@1&15; iBRvMected ik dfive skemldly eouhdhgplatel 120,

subassenbly 72 i s engageabl e by a second cover, Igt C'Eﬁlilift S asi%glldy 328
of the cover In tigiseres fhe d5xeassepbyA36 ingdydes 2 paifof guids drassemotiss 11ppnda

Cenerajd y, the: | i tay: af i LiiveSora 48 (one
o ovi i T or Paxe HeR drdiv8 scBRR SeGEleRes 174 Whlch e SHERE BT Rl e
at | east twobptemtidaifshd e, dliiedmiddred lastenthiing ! 4hahd driveisogwiradesseobes Thi s

t i i ded b 25 pair of latch/lift | j 3 f
The cover | aldh sisctspte tusat BtV b dPuissouts DRteopols RS aaRPl ne
cart 6. Onl y1@@.605@%&1'&%&é&g&hmthks?ﬁﬁm%&?at%é tork& 1968 GrtiilReEe sthBEgmi@ach is

simlarly structured. The |atch” assenbl’y |inkage 300 includes a first |ink
304, a seconaod asskmBIy8,40ds tisposgdial e ey 1a6kriwhichdu ity omrr Fraliagpralyf i r st

i nk 4 is pivotal Lnterconnected with 30 a ' I a

| at ch Sesemb R PeAEdE A B B ot o3t RIGEBUN g DokBhes B4 )
tumis fixedkymat1136\oEild Be thBPdek e cr2hbrofl dseinbBy 108114 difposvdt etk dosner D1daur n
-24 11 February 2004 pivotally interconnected with the body 10 of the
cart 6 by a Mhirllie Teaycopievoer giegongidndispased thggsfrom.nk 304 i nciudes a sl ot
306 in which a pi |3 I : ' Evat alby ANt 85 capiest s the
first link 304 ang%q %hggr%ggaﬁ%{lnyﬁgﬁggl@glﬁ %%I?ngcg @#%yerdsdegond 't nk 308
of a given saradshlealed Wil thé betdnad4 efthk yarB28y bse pi motdedhdtgne iddtand edwmect ed
with the body I 0 of the cart 6 by a |atch assenbly_|inkage-cart body pivot
e Boa,  Thetadicl e Ererarsreea AR RBTY SRS SEOATOELRE St b 1 he
third link 312 | A Qt, B : B lichiindu@la JuShiak a@eRbuotsal | y

I nt erconnect é%dgm¥?cﬁl%hlé%fgggdre[br%élﬂ-iiﬁgﬁlogﬁgg ttl)y aﬁlcfl evils1 pi n 382éf r'gm lgﬁte of the
second | at chihichtslidahigsiserfives esth3R8guilacdd kideHx¢ending B5R2 epihvptidd byshing

i nterconnects one of the second | aichnift subassenblies 8.mith 10 its
cor r espondi nE°‘fSH’cgc]r§26?_§§éRﬁlFVPF?WRQEQPQ%.CO%EC%G?\&% I?énsolt eﬂsg%ﬁar Oft _
latch/lift Sb{%%&%f‘%hf Glfﬁg?r%%sléhiéﬁ bl Yoty atial hdmpbh &lce ONRARie@@n Wet h i t's
correspondi ng fourt | 316 by a clevis pin 352 as well. Each of the
second0l at chédd 6f exhbafsthesehtdnasct82®ds 6B usle sneunting doak] S whEdl tdisa

second cl evis, 332b which are, pivota i nterc t b he _ahoye-.ngt ed
clevis pin 1’§t§We‘ﬂe‘i‘]‘r"fq’%}e&$’8FSS§ l)iyrgo t“g%pglp%%é’?%p%/aﬁttog?(@‘sosﬁﬁlé&@g with
each of the clevis 332a and clevis 332b by the clevis pin 352. The |ift
roller 340 is further pivotally interconnected with the body 10 of the cart
6 by a bushing 348. A latch 336 is attactiged to the |ift roller 340 by a
plurality of fasteners 344 which extend through el ongated slots 338 on the
| atch 336 to provide adjustnment capabilities, 20 When the handle 276 is

di sposed in the position illustrated in Figure 1 IB, each |atch 336 of a
second latch/lift subassenbly 328 is disposed in the slot 78 of its
corresponding first latch/lift subassenbly 72 to retain the cover 50 on the




the ﬂ:)aces 24 between one of the panels 16 of the body 10 and one of the partitions 18b,
11 February 2004 of the second links 308 in the“"direction of the arrow B.

Pi vot at i on of!8djeuck thabtordy the nksne80&: rods 1d3ex ttnd thotvughithof coptespoadingwplB s¢als r um

causes the cqr onding third links 312 and fourth ]inks 3|6, of ch of
The ot o1 2 TRBRREE ek Mot B R B0GHGE OF blel GR aderpl 103 REm o'
the directi Oﬁh@%JiiH@FodalMﬁ%Wd%uid-Emﬁh' NORRL150lorbhe: didddd |a$s@iﬁ%%g1184@ (pad

fourth 5 links 316 causes the second latch/lift subassenblies _
i nt er cbhnect adartitemeldibs h8d ecpsiatesl thapletforsh gysembly i03 frdme agibsantiabportién phe

arrow D. Each l.at 336 i re ed .t s _correspondi slot ?28 by this
ot on of & he LauaeE oA A PG Hl e b TR DR BrE e AuE ¥ oo
each of the Ibidck 143 bfeéfh3ARIS ENREREMbIVNIIO £NEAYCHRMnMIY fkoldd@l dach such
corresponding roller 74 to "lift" the rollers 74 out of 1ts correspondi ng

rol | er apert @ngog bpckddfeepm the proce platsr orstlgfrar 1 (4 ent whichghepytigvdhbat

| east subst antd Ve i.cal t | SP . r f of t he
ol ters 7a 1 appein ¥ bafcRal BBlade BcR3s MaEL BPERR A g o b et
surfacks of t hsedmeewithupewedtsufthat 2 of the platfotrhiassetdiyar0d, whitteis defieddy the

latch/lift subassenbljes 328 are [i)i voted so as to dispose an at |east
substanti al | §1“F f atsempbrmpentng Plase 1eh chonverselyy BTISeFOmPLReNts, Gfiothes gagtenals
subst anti al | y168; | | r - r
SUppor T pl at S B e G R R PRI P
rolling the colirectlp®.of h wie drmeorbedyketiQrayf) drhan gEpet s@fackid 08 o2 pdatforor e

second latch/lift. subassenbl i 8.0on a I r of opposi | des of e
cover 50 pr oS lyafb?e‘f"ﬁlﬁﬂ% ‘iete%’ﬁﬁl Ve Wffﬁlﬁtet%ip%at%ér?\g%’tfatee&ﬁfa?orrléa‘uces
the paenti alanbier Ray éRALAE SN &is re@hibBHp is ta/ﬂ?malt thelifterd88et86h BeBween
reinstall the cover 50 on the body 10 and with the cover latch/lift
assenbly 272¢gd gudarpd sssehblyl b andethe platoed asemitily dA2 is Asperadal e 1276 may
be pivoted i osite direction to tk Qi ed_ abgve tao of

t he corrponen?] g{r%&nﬁﬁ% %’%tvse“lrn&21 %?rgﬁh | fptagsa‘svté.i iel%"r%%}?/re ’71?11?623( ﬁjr?eu PB%B%%“%?CO@
direction toof @t plpifese aisethbb 0V wihich i desibed by tthe platfoerh 133600kt £aghersecond
latch/lift assenbly 328 in the slot 78 of the corresponding first
latch/lift lgraiogethan anyoparnstored dn theymatenab sipapas &a9y #6al doeBforeotiitse may
be used to pysh L er
ocal a0+ Chistiohaip §Rhipitath e 1ARSAREAAup e Motk SO 20ZROMRST
station for mssaabdelivarydiontgprlOC esssiengded asoifertkérreducorde pandntdi foepartgf such

an application is illustrated in Figure 12 in the formof a, station 400..
The station FURPIOFRERISE 1&%%%&5@%%‘@ Bh A% goraﬂaamgpwtwtegbéﬂtwes 408

through whi crthé g¥ide ABassisikgd4pi thin a material 30 delivery system 424
may be disposed. "That I1s, the material delivery system 424 is disposed

bel ow t he tabl e 40Kanges attha pbuiten ofthe phtfoon asseablial (Roark aentédnethefiotetie
tabl e,404. -26 11 Febru 2004 il lustrated enbodj ment, the
mrer PI el RIS r e AT s T RS ERapIval A B Bl e TSRt | xed! y
I nter CO””ECt&@iPh&W hsaste tPRiAR04. HQURUARTe sdrB® BRLSEhAly ¢8l n¢BiYs gystem
424 includes all other relevant Teatures of the material delivery system 2
di scussed above (e.g., a material delivery elevator 100). Part transfer
robot 412 many renove one 5 or nore parts fromone or nore of the trays 428
to provide the same to a turntable 416 wiere such parts may be acted upon
by an operator, an assenbly robot 420, or both. For instance, the station
400 may be used to assenbly an actuator arm assenbly stack for a disk drive
devi ce. Anot her enbodi nent of an application which may utilize the
above-noted 10 principles is illustrated in Figure 13 in the forth of a
station 432. The station 432 includes a table 436 which has a plurality of




227 11 Febr@w %boér levenend of erh drivt see8ed 408 eé}ﬂﬂ%ﬁﬂ?“ﬁhgau%"se R CAK)

nmaybe used i mpe@iRigabiad M tHe HoemMNéERY cirdBNMBbpAb4f Bils Ibwetiénl ditach
al t hough certal n adaptati ons may be required. Moreover, each of the

stations 400,dri¥gEcreay sk 1% spprosier byas dowerrbeagagimaungag biask s Oowhich is
m ni envi ronnent s t cal I have t rt
apr opr i at 0. FEPCETHRY, T s Fle BBt S il Bt Platefatic

di scl osed herc@hesﬁagﬁla@bemrg@lrm captly affect . , this air qual ity. In
this regard, the fil téred environnments in which the material deliver

system 2 is parti deibRasPgabaybpreb drivorcrarseddféisathendsdgoe a0l BRRSHIEIRNat | on
per uni tvol Yi8, £adalBGIPLeh Labw IG bk Rloks QUL 184 9 E0 Rk PR Bin 196,
subst anti al verse e eanl1 ness Tevels o

such environnents.
Anot her way cm‘hemhmbamfe:ronﬂecng r(bd”se.‘&@rfsllgﬁ erhéth 14 Gsednvnotoifl patitgan isiportance.

f to _Fed | Standard 20 Th teri al li
Leed e O AiSmithonibe ehg ARk ObneH GO LI oo HHAE RIReRYOLl The ¢ 1 ng
the aijs qua' ' uﬁg%ﬁbc%efﬁzeﬁéumte?ﬁnﬂé’é@r wih tﬂ@we@rsﬁrfgaesaem deive GLRasg,

herein thems re capab mal nt al ni ng Class 10 environnent. The
f or egoi ng desmunpngpramfzadfehqopleﬁam assmblmluoarbyrmas obmere ﬁastamt%l for 15

purposes of illustration and, descr rth the, d nis
not intended to IiLIrrJi’f::{c ¥R 2 DPRHER |n8k?%§ oPi’ F%?raﬁcfﬂggjf rslgté‘?fsprl@ré ecﬁ cac
Consequent | y,of MY driVlel seRSy RA%sdEamhiiet C7 bl e GRIMTTRASHEAY Y07, IFitdhahabove
teachi ngs, and skill and know edge of the relevant art, are within the

scope of t he sprewgedi 76 mdaravored IRvat esstrobllyt8ApEeash dere srael ISraaTeHibOLE ar e

furtheg,inte plal b on 20
and toﬁenabl 39 ecfﬂ’eo TR Pgt&e(gp?lal:?ﬁﬂgr%f’g{ﬁ tO?{h g) &%iebc‘%ﬁgee% (%Rq?{%gﬁséuch

or other enboedil¥paiBionsdsn)iikh, siel ihatkachostideties lodn9s Eﬁqmdsrﬂadugiyortermhe
particul ar applications) or_uses) .of the 1oresent I nvention, I.s 1 ntended

that the appéPléfsgalsPapmene teasprarfitien 185, 14 (Thaworr1thera et k?é“éﬁ%&qnﬂéht s to
the extent p@goﬁgutoheg{ tﬂ%(eh;tl‘a‘?fo%' sefbly 10229&0m 1?13' GRRY s@w 2307 LA NB 29 1.

A portable clean car conpri ses: si de assenbly which is disposed
cont i nuousl| y calsespbnding sdrew rodenmumaisembb'dﬁénﬁmchﬂnsq scaaw iodisseinbily 19 dice,

o g2t | 3ok B8 Ly DS o OB SSRGS b
each of the drive screw rod assemblies 172). Furthermore, the interface between the
mounting block 192 of each drive screw rod assembly 172 at least substantially isolates
each such mounting block 192 from the upper plate or platform 104 on which the parts
will be disposed. That is, each mounting block 192 directly interfaces with the lower

30 surface 112 of the platform assembly 102 which is defined by the drive assembly

mounting plate 120. Conversely, parts, components, or other materials which are being
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vhi 11] be st ly the upper surface 108 of the
and t hat corrptplansctahsat 3mgﬁcﬁrogl\?&tu§h8?m|o‘é‘”o? 5tofe(§1’ng?mgycove?p él sposabl e over an

open upper poglitifem Semttiy d0Swiehad definsdientt platonn hdy abite loetreidvaton thasai d
open upper portion to expose said open upper_portiop and there rovij de
access to at FUR3FsRIIAR thearpiarel #rage ?R‘?‘P%fqe J@B?ﬁ%‘&éﬁe Ef?f’(ﬁmf%"%b‘??réf %’reia_ﬁlf‘

del | very el eVahAl 3 ROD Glkeltol 1 11 S PlabofiR el dmifty SeNRIrthe WARIDL AcFakf

el evator conprises a p orm-tt I s"novabl e toward an way fromsaid
open upPer poglévaor 100 isslettcsl dasad redasstripbientaidor prats, suppamaniesorsthe ke

interior space into upper and. | ower. chanbers, rein _.a space exists.
botveen at | SO e PaHoB | o R prige Grtninaien Y BledrP s Raraies AsS: a
portion of sajg sidewall assenbly to allow for 15 a flow from sai d upper

chanmber to said | ower chanber) and wherein said plurality of perforations
on sai d bottom al |Ratatien af ehdhonf thendriveserewrady Iiésharged thepreition RItIPER exi t

sai d portable clean rt...2,. A part e clean cart hired.| Im1,
further corrprar5§‘7nﬁetg3." 1@2‘ A fhﬁtcé‘&(c%o n]ﬁgiélf é%fga\rﬂ%tal‘usc%ez‘i‘f I(‘fdajgltut% %ambggsoﬁ%& tﬁ' e
portabhe cl eapwerddd ordscidfahd@avd Rreéd AidEN 16 atfaupddiion wedhis dishowgd beteartse f or
mai ntaining a Cass 10 environnent within said upper chanber. a]Alf]i.lﬁﬁ@ogqrtabI e

clean cart, dbotiemaidefdhe earty as itustrated backén Figaves Ari agh serep) rod St rays
st acked on sai l,at f or ' ' | I [ of
parts. 25 5. R f)é()%rqyawg{é%ﬁégﬁf@gr 0?&2@82% m@%&%@ﬁ%ﬁga of ercgft %:Wieée/lch
said tray is fﬂaﬁﬁﬁ'ﬁﬁﬁbi Boufts 220 pad & phirslite b fstenas 224 aschothai irsettiviershglt 2i2n 1,

wherein: said platformis npvabl e between a_| ower ppst and .upper nos
posi tion, whePdangs dewer gl riogh 2 BRrEPFHIs $2&vRiS ?éﬂceéiegl%%gog%é? %5y

i nches,§ 60. 9%3'9:1;&& %géfﬁ?‘%%ﬁ dribelinw 258k MRRRLNBSLL R ASbbieaBelo thébdtt abl e

clean cart, as claine aim 1, wherein: said elevator conprises neans
for di sposi ng34siaidript mtlfeyromsprocken 6/ sFrensderiof fegptainomoties efithedriveshath? 12

si dewal | asse . February. 2004 30, 8... A t abl e..cl ean

clained in QGE?MWP’%%%? pachas ?ﬂf%"t’f%drl?ﬂlkeé’ﬁgw gse%waﬂe%;%%rdﬁ%% by 38
surface and egghh ishh Bl-G8RRSES ESflinRoRabYR eDtheAt dtinh@lsllesyd@dnaneesdiuldler of
said elevator 1s disposed bel ow said upper platformsurface. 9. A portable

clean cart, adsocheaititieed.i Altibughm dircohimdsrepnnectiom epuld b witlizedsinhnBusEssthr i ses
a pl ur% 'ty chmb%tdinl'lcen?ﬁfe d%ilxjrte)%s%rﬁuyall3%¥urﬁlef:§'1trlicﬁﬁleé &/tegsj;i&ﬁggﬁﬂleE@g? and anidler
pulley 252. The tensioning pulley 232 is intercormected with the bottom 34 of the cart
6 by a mounting block 236. The tensioning pulley mounting block 236 is disposed within
a recess 248 formed on the lower surface of the bottom 34 of the cart 6 and is
interconnected therewith by a plurality of fasteners 244. These fasteners 244 extend
30 through slots 240 formed on the tensioning pulley mounting block 236. At least one of

the slots 240 is shaped to allow for at least some modification of the position of the
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25
10. A port abl t‘grogglé (salﬁts C2§§ ormed on fhe 1dler0pulley 18lc:untm%blo<i,l§n 256. T’]F]esc slotsI eg glie nglgl e of

sai d plurali tshapdd tatallbeaa&;t aslebmtsamb |naid1ﬁcameﬁ ol dal Iio)mtmns:mmldlarpdﬁey 2520 a
rotatably driven | ead screw. ortable clean cart, as clainmed in_C aim

1, wherein: T5ladys 9 the B@fffam?#ab%ﬂlﬂe&wfi embpdimesh ¢hik tumRhange thewnsigh Pf h
corners, saidyf jitsd eq ,al'th%ugﬁnag:%%udybegl 99@6&3% said third corner,

sai d second cor ner I .agona | Spose romsaid fourth corner, said
el evat b® conpri sestmmoi;tofahmjdseeasudnﬂb@adlB@ofeMsnﬂtmabdeIdeg eleegtst 100 is

substantial ly at said first and third corners, .and said elevato r.t her -
conpr | Ses 11 REViEEPCR BTGP PN ChBLEk i PPeLd in BB nTha Ve o
sai d second a@drbiayriaR 5§€?A@ﬁ[l§ -indiddes’h BRIgARhSH1E 6P 6% ordSLCl30b R d N
G aim1l, wherein: 20 25 said bottom conprises a gasket which defines a

cl osed boundarawfoeacrroB%l, whichrak povged sies mmesuzaﬁyjcabdméﬁ sﬂwﬁli@eg,mfand said

el evator further e xt-ension int ec said |l.o
sur T ace. of sEPAFTHR PO o8 SRC ™ RGPS e RGRboRY TR o5 Al gRerars

sai d elgvat OlintefeofthRASHh the thdétsr thﬁ@ﬂﬁv@Q&%bﬁb@ﬂ 36ifbthB mia@drid] §¢1@@Wa| |
assenbly and whi ch di sengages sai asket to allow a flow through said

plurality of eppaatop kG- |Bﬁ§pm@ﬁce@r@g%® waetf@rﬁblme@oewavdw@rw@dr%?-dWer nost
posi tion. Bﬁrcﬁﬁé%'nﬁ &'gﬁ@ Ghdetor! ivlﬁi ”§1 " c%ﬁ!ﬁxﬁﬁy (%}?le%r Dy, 2 |

of said pIurall per fons are’di'sposed I1nterio said c osed
boundary def |miteﬁoh)ec&ah@|mgaﬁlceﬁtmlﬂeﬂboaﬁcdp98 wabihe mdtﬁazﬁsmtp,refambkylmhnm in
Caiml, further conprising: 30 a containnment disposed wthin sdal d 5| dewal |

assenbly, saiSHcheh @Higl BISCHBEHEYRS OPBIERT. ISt thai ectignics Fraiate .
portabje cl eqp oa) Heh@?n%lst%in@ﬂa Fk-ér%ﬁhtr{hé-sf’tat &b e 1£AGTH B E't@ﬁth I on

bet ween sai d pl at orm a renm of sal l evator 1s disposed In a
space bet weed ismitwhlly bringusedent., sratdos&id stsuxcﬁteﬂt/ﬁl tb baélsemb&dwelo“')mr skadithatar y
2004 31 16. ort6abl cI e n Ca%c:q 185 claimed in Caim1l4, wherein: said
cont ai nment Q?S SletfropiSSist general Iy vertical Iy extending

split seal, whereirge épérhtbﬁ&odtrm SSCRFNAS Hoa WBaHoS B0 pLaL fiRpRtARd a
remai nder of said el evator extends through said split seal.
assembly 102 to move in a vertically upward direction and a “down” button 388 to cause
25 the platform assembly 102 to move in a vertically downward direction. In one
embodiment, the PLC 392 is structured such that an operator may press the “up” button
384 to place the platform assembly 102 at the destred height within the cart 6 (.., at any
position desired by the operator), while any engagement of the “down” button 388 will
cause the platform assembly 102 to move to its lowermost extreme within the cart 6 (i.e.,
30 activation of the “down” button 388 causes the platform assembly 102 to travel to its

“bottorn dead center” position). In this regard, a sensor trigger or flag 156 is
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5 17. A port aBieeogpestef @iy the guide Wishiag Honsipg 457of 2 ISRk of the gigfe rod
cont a! nirent C&E@%ﬁﬂl%%@vﬁ!dﬁ@%} tdoYe ﬁﬁteﬂ&é‘l@ﬁ ibﬁeﬂﬁ:ﬁﬁﬂ&-ﬁa),&ﬂﬁ!eta SRR 96 .
wher ei n each i nterconnection between said atformand a remai nder of said

el evat or ext dathéerconmeoigh withghadfody a0 df thptart 6 Gégire4) tegetemnipp hamihe piaffam

cart) as clained. .i.n im1l erein: 10 _.said el evat or | or
di sposed wit halsﬁe%bﬁolggf%aévﬁﬁ?h\ggs%sel%‘ﬁm \Q/Sécretxitrga 1y %’e Ovvglg%gg%{ll%g%}( at ? orm and
said bopt om &RlvADER el OMRIPIARTMARsEHBIg 16haft whi ch extends downwardly
t hrough said bottom and said elevator further conprises at |east one |ead

screw whi ch al so dkgenrdsdeova i ery 1 RiGrGAUEERtobER S Hrfked OB SRt PR US
| oop transter, gerbfls WL Bl Ak LERNBRF ©8! thn e ifecHiAon Whidh iSHisgosdl 15

| east one | ead Screw. 19: port ean tart, ‘as cla
wher ei n:  sai GofleRihbRr erwedipits Bettorh idesd cand mdaomdesi cmser pesitidne| Ehatioa
conprises first and second | ead screws interconnected sai,d first and

1.t h
second si des,TePEEHERIVEPaFIjion dryhish the reaterial felivery$yeivat 2 %Ltﬁﬁlfl Sdgn parfsrg
drive ilgt erc %&gﬁg&g&f b Qn%p&fatoqf eql_%ﬁ:jn%n%%rm)ﬂl,s aqcﬁoﬂicﬁ S50BEalseatkSamas. 20.

A portable clear c as clarmed aim19, further conprising: first
and second veietdiieldwindtlafosedigaet 12-14Eachoftheiedrays Sbmawmehds anabraiatewal |

assenbly and said first and second. sides,. respectivel of said platferm
wher ei n” sai d Haf'tF’sanéﬂ‘fﬁeE’B{?BHﬂaP@_ﬁ?g‘t%i’qu?ﬁém@rpéﬁﬁi%o %tqr_ﬁna_g eg%aé%ghebé ween
sai d sideval ly@g888R Y toofslos@irtkof BEFio ANEnEEOPRLBAT bisbmBIISLO2 so as to
respectively; first and second vertically disposed split seals_on said

first and sechspdspenetdfthomys 9¢etibespparepsn erdrd of ithesqartdn Prsealbatthessest or s

i ch 8% ond PRRbaRCRar 7 P Set iha B AAERMAeY BREPRRL A Senb RBR T

21. A port ablen} 8ayo£féh thexfatehalidaiekri Bystaned, Budh asffor dppeipriaemfspbsil imghe means
for isolating sald u%%er chanmber fromsaid | ower chanber with said materi al
del i very el evasoorhegsethegrags Sharsdisrpspble (-Fy BI0-(RUFRBIYA L Dp BRITHPORARIRED AEFHD

fluidly connglipaaldullPReE) of RIRELat bihuid 380! (6 Herind NAVRRE thAPlabiGid  and
said plurality o 11 February 4 B
assembly 102 in an upwardly direction to place the next “full” tray 94 to the position or
25 elevation desired by the operator/equipment. In its lowermost extreme, the platform
assembly 102 is disposed at least about 24 inches (60.96 centimeters) from the open end
12 of the body 10, which emphasizes the desirability of the material delivery elevator
100.
After all of the trays 94 have been emptied in the above-noted manner or when

30 the platform assembly 102 has reached its top dead center position, any further activation

of the “up” button 384 by the operator will not have any effect on the position of the
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: Further featyres of the material delivery system 2 are illustrated in Figure 9.
32 perforations, wt SaIH materi1 al delivery €l evator being disposed in a

second vert i atialiygst dahdie stdrathai the éndloeed epacef26osiyaled iftorag tuppesrohpsbgr 28
position, wherein said secqond_vertical posLti i s_di spgsed .at hi r

el evati on théﬁ&é&“ﬁfrf’hﬁ?er_ B ﬁ%‘éﬂ’?% _ ebhé 153%t pﬂm&}r"?_ !egcﬁfcggsﬁa%gjr%te, as
claimed in Chajm iggi%spm_ﬁ Bk Righdx S@iaflof bf sHov¥ Beld] & RImRRASINYIP 10TE R, Paere

;
| ower nost extrenme of  sai c? material delivery elevator. 23. A portable clean
cart, H5 cl aitheeparismar€saired, bpd wherelsi m maseriall storagefspaca eozane), sdyleuppdewend

| ower surfaces, and wherein. sai.d el evator fuyrther.c ri r
ext ensi on i nfﬁﬁ%ﬁﬁﬂg&ﬁﬁpﬂwﬂ Ogg’leﬁnﬁ?ﬂﬁgFp%ﬁgéﬁﬁcgése&%%%ﬁgk%{ﬂeétg Eg%{#ﬁ
wher ei n sai d caR8lk ke QALERSIHMBINI0Y A%, Sdtiett RRloboOparsuTihddipt agdenbdf 1 Xai d
plurality of perforations on said bottomare disposed i nwardly of said

annul ar ext e the nvtesial deliverelevaient0d are docaisdde §incn the lalferm AFEEPLPEY ti on

i t hi idsid | . | . : _
i sengages. s HASHRABAL St SRt A b S B F e FIR P lower

per f orgt i ons chymiseizd cRhrdtlel 9 wemoVvi ng away 15 from sai d | ower nost position

and toward said open upper portion of sajd sidewall assemhly. 24.

portabl e cl ean caﬁno{hﬁé&ﬂt@@%ﬁﬂé@gm’ﬁo@iﬁg\ﬂﬁpPf%lggrér?ﬂpﬁg%i’%wPi%@maﬁ%s'ﬁ’osed

conti nuously. E | LSt | : Gt & RRatbPi R @kvhelef | ned
at least in bsga%?g%iﬁ%%% s?%tgé\iﬁeﬁﬁg‘gg%{ Itg‘;g&ateﬁét%rlr%?ede?i very el evat or

di sposed wi t b determiitkdHydtavpbditi@ssithdblatfomn esseinhlysHZd Ie ey wgend, hempttPoes a

ticall bl e, pl at f d Lch.in. t.um. i id si Il
hesenbly. and SRl S bR RGreraa s S G SERR R e L sRpEEe
upwar dgy; 2~ 38 wHANES edvBIRMER! Y whithehSRBRAST Ry, kikt&a R 6 dgrhednts wiiteh

closes said first open end, wherein said cover conprises a |ower surface
t hat proj ect distwssed th meiediebidelomshe matatiabdabivery sysiginshispanicshrly asefubigdy |
and wherein said |lower .surface conprises,.a gasket an L urali

rol lers; andc‘?:.’rﬁgl até?ﬂ/gr‘tﬁﬁﬁl?l%vuggglgﬁél §?‘me eur‘oenlnhengsai (?S%\E/ugrr &%dﬁ% ?"fng‘at

assenbly CONBattseIypIRARSIFQE atiowhiwaed flgwsel slr 0P seter apprypfiate paseaichtd duty
along an at |east substantially axial path and in an upward di reﬁt i,I%n to
di spose sai desgamkbypraduciion pEdcnannitivEdt o SN YE Rneatpn cleanliness level. The

25 presence of material delivery system 2 in these types of applications does not
significantly affect the cleanliness levels, and this is due at least in part to the existence
of the perforations 38. That is, any air flows to which the material delivery system 2 is
exposed are not significantly adversely affected since the flows are allowed to continue
downwardly through the material delivery system 2, principally through the upper

30 chamber 28, through a small space between the perimeter of the platform assembly 102

and the partitions 18, and into the lower chamber 30 for discharge to the environment




: d 1 anner .
11 February 2634°388 285mpluBEseang F Y Hes thege parts e Ip gechl)Ss?e sard plurality
of rollers ip.g, H@ﬁhﬁwass&@b@b.lmmwfrmmbnmm@tmfer adFigltes 4,8, dndbBdy .
25. A portableclean cart, as clained in Claim?24, further conprising:

means for naithtmaterisiglelivay sls¥aton] Wryrthe immbides asieRioft §25 Which iSAPPIP .na%ﬂ"z 6. A

portable clean cart, . as .clal i j M Ll PODVang QHRIH Ses
at | east one @5‘?8?“65[?3&}%tﬁ%gir%&%ﬂe?s%ﬁﬁg&elig%b%g@?ggﬁgﬁﬁ%%rsea_l i ngly
engageapl e Wiekfngaitleaat gdneasy dowawadiahesfippott gsketfonother @propiafroealatfl e
clean cart, as clained in Claim?26, wherein: said ,rrgans for,| iftiﬁ% ¢
conpri ses neanglspolispasadiebeny Begrerdat Hisnbfons FAdWHISE KRt B5 RIFAFR: Pon of
said neans for dif.ti T bm 32S AQll &t rfbiatiGhsEdsm 24,
wher ei n: sai (?e'éﬂ?ra 8%152%a&ﬁ%%@f/@%@%@é@?@@ﬁﬁ%@& If:lorrpri ses}ﬁ?tg I eal_st one
first apert umgs thehdy alspossdiinvardiyeirorn drgasise $0awhichasty thyrebef ¢hegctesizedifsi on,
wherein each said first extension extends do rdl h kt

cor r espondi ngugawlmacrrsﬁn%fsﬁpsu BPYLYY @8%@8&0%3%i°?§}lé%%%tsbﬁ{hﬁathneenber

and a {4 rst | Eﬁ;"}’%}' andodh el 8 bhtotd dkag kdred pokitog or SARPSWaEBSEA
secondH atchﬁ’%ﬁ%%gsgr #or elgchggai d first |atching Ijrﬂrarrber and_a second

car oni ng nenteetrefharthesandcal 2 drigages teagusketrtd) taatirest subpiertially s@h &y Ward

second | at chi er and said second.carpom ng . L

i nt er connect égg“ﬁg%ﬁ%s%‘?”aaﬁoﬂwm%e éﬁ”")&‘%&ﬁ?% g5 eg%ryggsrt%?\éggh%:éf}%ﬁeﬁéd in
C ai m 28, Whefi@hoiroRandesalcfimeh which phshhmgglimaiyeefotaiohs Xealltyis time are at
interconnected with its own said first carom ng nmenber t&) d%];l ne a first

| at ch/ cam paileast svibvetentiallyeuediudedi fiprs Sewing nask e Ser) chablinbpd by teieRgageten

i ntercghnected wth . sal ' HsOmt gy ladsecond
| at ch/Tam paios,th"‘\/é?é\%hﬁlzgg@w%é 8%%%@%8&%%%9 pgigflg%gglﬁrgvabl_ey}?}?%m a 25

}‘ i rs}] / posi ti Grork ﬂo@ingeﬂ_egﬁfuppaichhmhgrZwmmthe\?dhmf’gaﬁwiﬁ@blmt@e@%ﬁdIeast
atch/campair is in sai I rst pagsition, egach sai r atc er
i's lockingly a@ﬁ@ﬁ@@‘@l@\ﬁl@ﬁuﬂtPguﬁ‘ﬁ?fflé%aiﬂﬁlrf{i}iﬂﬁgpalg e ?é%@éﬁb&%%?%ﬁﬁ%ﬁ_er,
and wherei n V&ﬁ‘ee’i%p@%%ﬂoﬁgw oA FROHSErABE CIHHSRIRP AL BisbFsseDYRA ¢f thidrBeslawill Bd 1 St
position at |east toward said second position, each said first |atching
menber beconmeemdvesicdygagitiént disengagementoéthsstradal 128 famabe sukeiy sheh @RS ng
menber_and each said second carom ng . nmenber exerts |y
upwar d?y di r @8Y diPvsoFniering they alehrh g%lB’SWdf)ﬁbm? ?r%‘lf'1 y%grcggrﬁhh @%etﬂrru%gg??gé

di spose said %Hé&ttioﬁsaﬁ:iiﬁ/tﬁ@ﬁﬂd%@jnrote@%mﬁﬁr.i ts corresponding said first
aperture. f ebruary 2004 34 30. A portable clean cart, as cl adl med. in

C ai m 29, wher ei nTheanhlZaitte bodystO of remartighiesei ehichFars 17e gandreedit eh; g

plurality of rollers nd wherein. each said sgc r,Q M : ; ’

conprises a 7% E‘tatCBF‘%q‘Fii?e’g”LfP’ftﬁ@ei] mq%%sefl%b%i s‘%orgcg%i %%vﬁ’ggggl ag%lggf@{ahﬁrte Pally
paral | el Wi t Ryiths 26RNERS RAPHREyET0NGaVE Bemttpbirihtekoanectaicetiie babt Usai d
second carom hg nenber being disposed withinits correspogggl}rzF dsai d. first

apert u¥e. 31.atits ypet eprnend [ daReleming nowate Fégyer 10deB): ths cpy 3N ses a

first open end; plural it f eel s _int b | iedl0 a
cover renov al?%c ? %?Mr#ﬁe%ngadnmaf% aggn%lﬁéﬁgﬂ{}g%ﬁe%g )ékﬂpfggﬁegﬂ? flélr-cgtggé(g E)eg n end
when said cover is disposed on said body, wherein said cover conprises a

| ower surface that projects toward said body when said cover is disposed on
sai d body, and wherein said cover furtheg3conprises a plurality of rollers
t hat extend beyond said | ower surface; and 15 a cover lifting assenbly

i nterconnected with said body and engageable with said cover when di sposed
over said first open end of said body. 32. A cart, as clained in Caim 31,
wher ei n:




. IR t
sai d | ower sﬂ'le%FS@bgﬁ‘DS‘BFIHd%Sc?\fgperc%lrr“ﬁl}lfﬂ%lessttgtaBla‘(sﬁl(lg??m\f\lﬁgra&d rotaablg abont o r
lifting assegbhyleGDRE vlSa AR 7ROr TEHsS HraiCiover BadtiliR Gubassamiliesi 2oamesai d
body along an at 20 | east substantially axial path and in a

d
di recti on t oapprepristely Swiited an Kes Tame 38 HragBennst O et Bidithe @ﬁegﬁ‘b\/\%_%i d
body. 33. A zﬁgg‘gﬂ%%rgﬂ g}létggéi exlltflrclg Vﬁléo:ﬁ'gﬁ ﬁ%nsaglﬁﬁ&?'eﬁifoﬁﬂé&’?ﬁ’%ﬁ&:ﬁ%;%'aias at

| east one co rTace, ower surtace of said cover
conprijges a Gasiphlan Whsied abensesd whigh yxendseg ey throngh thephitelSati.e2Biclrelist one
cover support surface, wherein said cover lifting ass7§rrbl X con%)ri SES jmeans
for displaci rhanskslal 78 efeach s first pones Y IHbBpassEBREeSt 35g IIpRAZE] or exten
substant i al | %, gkl ahe BALD 530 b AbuIRABN GBI A, SRRSBIEAudngas ket
at a predeterm ned position above said at |1east one cover support surface
of sai d bodysiof378 alsh exddikl doaswatdy tieshghnan Gl griedr8B:r apdrare?hin @O of Giegovatans

for lifting conprises neans for reducin egr adati on .of .sai sket by
operation of S¥&aPd Pﬂ?éféf'.n%g ot tPiefiEeﬂgg?lO%’53‘°ﬂF Y SUPROLt I?:llatgi@e&d ‘Yﬁ%ﬂat ﬁ?‘fﬁrm,
wher eijg:  sai g §ub|a:'ssfef'n'bﬂ?ﬁ PEAE AR YR QRRGE PES o Brpasitd AldesRIFHY RdYersTi cover
at | east generally vertically upwardly and away from sai d bod

.11
February 200the3BulfitedAcrnbodimentstociacilitatel rémmoval af the3aovenhié feimn :tﬁlashw Hbdy

conpri ses at | east one cover rt .syr.face, .wherein. |

support sur f JEOUEBMAFS ‘érg%ss amﬂa EEQ@?ZFQ ?Iec;an@f]log?n BPEH 1) %@Qﬁgﬁ é{r;joeulct%y@gc h
said roller fbflleﬁa?iél%%ﬂéfl% kel SROTANoReioNRNE sibyssthbguaho badispbsed and
roller apertures in one of said at |east one cover support surface of

sai d body. 3@chaidearthe C@S’Cmﬁ(hﬁﬂﬁb&ilowﬁ)o ai m 36, wherein: said cover lifting
o ai ml i O ai m B Brerar e b Bhe 77 SRLEANRY o SponfcpRit . aS
attached to mahdift aiMassesblyf 3a8ofothe savet 1d€h/lif wesembith2T2i Refsanav dabigetes

tends a first dist f id | d sai.d lity of
extonds a 1 (ot dstance say fropssid | o, sutLoce,and sgld parality of
sai d second @Jﬁ&’{d@&‘ﬁﬁ daZh ?fs?%\?‘e& 140 0a SabAsdnilis b2 Pis ShARE Betihen abkatttwd each

of said plur y O ers 1s engaged wth at 1east one of said at |east
one cover supgiticns suprbaide theslaictinglaud afirgyfundtions| This siovainmtds progiged byasket

d each said. t 15 sprf f. said bady. i L atLon. 39.
A Car 85 g chil AL BRaTeHE Lokiesr dOR Of i GOUBAYLE APRE ElmariBeker| o

and second S\ﬁgﬁseéwgﬁc{ﬁ@%g@g@gﬁcgﬁt& are di sposed on opposite sides of
sai d body, rern a first portion of said pl rollers are

urality of .
di sposed on a fi r@nlysinddatoll assaintlyclinkags 3Whaile ba dascﬂge@ﬁacq)wbilbﬁnﬁlﬁﬂgai d 20

plurality of rollers_ are dispo . on econd_side of i - IS
opposi t e sai %T“FF”F%‘{' s@ed%tfgaﬁg?gﬁﬂﬂg(%% |'P@Pg%oar%stolﬁnko@égf%(a%fm ity of
rollers inteffhaagnithih snahdbdrRSinkG¥ EThSHRPBHK 30844 fiasRily mitdcornested witbai d
second portion of said plurality of rollers interface with said second

cover 38 uppora meuntingbeackd@80Ay e dateh assamiely linkass-hapdleptiohp1s 320 wHismeeuingss saj d
body further, c | ses at.lea e ver, s t f A , as
y &ra&?r? é%(? 10}, 15 tﬁgeﬁ@vaa&@claet%o eaa%atnldpepﬂrﬁ for He' A0S WAH'Ch 1s ru?ﬁﬁqtl

clainmed in one cover support surface

conprises at |least one |atch aperture, wherein said cover conprises at

| east one first |latch nmenber, wherein each said first |atch nenber extends
downwardly through its own said |atch apgture, wherein said 30 cart
further conprises at |east one second | atch nenber, and wherein each said
second |l atch nmenber is interconnected with said body and is | ockingly
engageable with its own said first |atch nenber. 11 February 2004




: - 8 i i ith the third link 312
36 42. A carPnig- éqhﬁisﬁ@dldilwkélogil.smﬁ%?rp\%oé?lgilﬁt:ercsogfl ™ %agt' one cover
support surfagg il $8%. athelgaSHnONE i kIs6 pivapdivtinterond@tadettethn fouthd
cover conprisés at least one first cover dismunt n nbgr, %%L’g rga h said
first cover dimkﬁﬁﬁhyamvﬁmméﬂﬁﬁa@%m%ﬂwlﬁtﬁﬁﬁgsﬁ Fren §%i G4 r st
aperture, wherein.said.cart fur g[ggr' t £ oHASsea G TR RGANEN
di smount  nentS&f® ggil e lb'clﬁ%ggﬁgggcstsgconglh%g;é/céj?ﬁgﬁg?rﬁt;u%t member is novably
i nt er capnect e ddirebponding le)asesmbly dinkagagehblie wichhthitathavaecand; lgtchilifst
cover di smount nenber, and wherein sai d cover I%}gbt}g asserrtzil.%grfﬁmwes
each of sai d shbassambiies 33%is st laglypartaly SHFEORNCHE S CESPRUmY as
clainmed in C!ﬁk@ %chi wvg]p%%%@hs%@ h said second cover disnount nenber is

novable to dlspoge S ‘correspondi ng said first cover dismount nenber out
of its correspondiBagh sfihd sédond tlatelpbifttsubassdmblien 32§ svtusies & fist elfvsF32aand A
cart, as clained in _Caim40, wherein: 15 said at,]east.one - ort
surface conprissendlevipdiib yhish F{erlg‘fc’t%l&?’é]rnf%?oé'fleaﬁ%*’%% B g{]edn%g%//glf V% % Bmgr i ses

at | eags one Hfhr iy; NSO aMhaLehlly RaGHormakied Mithehcl26f hy tienisil0na exd ends
domnvva?%lly tt?frsg'uéhh]??(gﬁoan saaigc/igﬁi rsltilyaperture, wherein said cart furgher

conpri ses meateif132bdydantleags pacs2s Thd liftirplder 34Q ieivsh e iy Y2l nETPassiel cover

on sai d body, .an rein.said ver Li.fting a L4 for
pushi ng each “§§1 tge%‘f%fd %@%F@ gﬁygégsh&lg ‘ﬁés ‘Ablts)a?c}%gjggésn | %gdstg??je 119? @? '
aperture to ruBye phailfly 6OMEEndrs 90 whicH cXioglythrodizh cngaed sloa$38 bmfhedalch n
Claim40, wherein: 25 30 said at | east one cover support surface conprises
at | east one 3Bbteproapleradinstmenfsenadiliiisai d cover conprises at |east one
first tensi on, rein,ea O L LSt | Y CHayh
througﬁd(i ts own sai oC¥] F&?‘mg%%?ﬂjsgié;pg% Conpri gg@qgﬁﬁaﬁgﬁﬁl a ﬁi ng nenber
and a first q@apming dresrketond dpdhAifiesdhssesalyd32tit disposchan thonot i7Seaf Hs

second | atching nmenber for each said fir | at chj ng mepber ,a d

cammi ng nenbepIEmondag firg steh/ kit P‘é]?asﬁg}%?%ij’ rﬁ‘éﬁ%@? ?“ﬁhg‘?%‘il fhe @ g‘%}ﬁl @%ﬁ@y

second | at chidtg TIRELq 8 SRty AR ARF AN, SREAEE, 273 v paiRtipally be
sa

I nterconnected wW body. 46. A cart, as clainmed in O aim45, wherein:
each said fi rdiectedte Biguge MiBlaad forspirposes of udlatbareeeend then Sfteng B cPEeTi s

corresponding_said first carom ng ne r define. ' t air,
wher o 2511 HEBhhaher B P EA R AT (s SEa P T A ENEA
di sposed in rtsg&%éﬂﬂ gl@em%an%eQ@gmaeﬁmeggﬁﬁea@m@bﬂmmﬁmvmheto
define a second | at c?‘n am pal r, wherein each second Iatch/cacﬁnﬁ]gﬁé Exa'gﬁs

sai d

movabl e fromdirettiorstf pesirtavoR. t & eergacégaiespobmoreReEviHehe AR
second latch/campair is in said.first positiaon ' |18 tasde@igini Ng 5
member is | o%%ﬁ%@d&aﬁ@&taﬁlﬁlﬁf{efgo%g{r%rpé:’s‘? Eﬁﬁa‘?fncgtﬁg‘g?ﬁﬁg galctgﬂr{gﬁlagt crﬁ%ng

menber, and WQRRE&IsRoWRRE (ERERIcE 806 s@eRRE tHedirainka B0 paEngdgsmamived the piom sai d

first position at |least toward said second position, eagh said. first
| at chi 3 neni3dRa bexmtes cdi S8R gaEdIgte 3R Wil teedrREERFAY Pﬁ&%@ﬁﬁ“‘i‘éé@%é"

gencral 1y upiEPdpRcer airery & B 1L TR A s AR REISua pRbwlRaSt

25-




- AT e W AT T

10 cor r espongimansonsly ppgt W%‘Br%%%ﬁm‘f B Dy Fegh ligh 3P is e Vet NP m pai r
out of its c g PPt Yc8nd fhich/ Wt 6@akdenidies B28. MEHisi n

Cl ai m 46, V\hggrdé%ﬁ&%%cﬂ& | rrgf&tl%arom ng Irlnerrbcer conprises one of said
plurality of motbh @lss,dirod ewtteoéﬂn lifhodllesaddD vpeodly oty SIBREINSRE NEHEY their

conprises a first planar ace,

subst anti al | §OTFFaPRIdRg TO%FF( tgg %F@Z%%ﬁ%?‘ﬁ&g Pﬁ%gvngdﬁnésrﬁﬁ%%a fm%rﬁrz P ace by
each 51@' d segondy ﬁPtth&éJbgsJ@ ?Eat&eug%r@amt ﬁﬁlsttsﬁws@ugbnlymumpmmma| ng
said first aperture as claimed in Caim 31, ere{ : h

first open edidpgedicdotsr snefa.teczfalhdIyallgrp\i(/ém#fﬁeasmbﬂgntlaﬂyﬁ%ﬂﬂéﬁq g a@P‘éﬁ’h‘ cart

that conprises: a body that co rises_ a,f s swehk 1asn/fikr st
and second c8VetPPEy to H‘refcé’ IsSYPRAT p%lartées ](Sjaltsposedr%g% fflﬁrést and second

si des, respegi¥@inbliefi25at diveRd)so hedishdse anatiead sstatantiflily 84t sanfd:es?e‘tdond
cover support surfaces conprise a El urality of roller a g{tures

plurality of ofiteekli§ rolﬂﬂréﬂ@mﬁﬁ&?@@@ smtwllgawlaﬁawlaﬂaw € 4PR

i nt er cannect Wth s bod S Palel-toR Qﬁfﬂl ym%lﬁh th%al d
coverq‘gorrprl scoﬁerlsB%CFg%lﬁte? f‘gdc?' &r%qggtrgslétg ovard sai d lg%dy when sai d
cover is di spared0BssH gilelmﬂy 1(Wﬁemee ears &. d Havirer 2f arr mher S@Qn%rlii@é@fta
first plurality of rollers that extend b %Bsal d #ower sur r%(i: St&g % first
‘side of sai dmd@e@mbggsmr@@gafﬁap%}r& gt FoyerpP BIY R A TR B Bey ond
said |ower s 15 §1%hﬁla1?&\/aeft toiek®T Brfecn). dVhdrists
plurality of EM“I"F%Cers mFErEF‘g?ejréd]R@S%al d first co?/eer support surface of

sai d body wheesiaicrenBtatithd ove Suyosbebaly 19andwith dhe codsrdatptBR 8555194 4 2second

plurality of rollers |nterface Wi t. seco r of
Cai'd B0y ahbringdR deciovere T aeey Spute nhERaro Y e es it EERPREES 004
38 a cover | ifldf (83 ARhak dﬂ&b@&&%@s%@ﬂom&mom@b@bnkmoi&mamdmrigayeab| e

with said cover | sposed over said first open end of S?lrtg P?q#/
wherei n sai daﬁamblyzﬁfm thesappntiteyditsonpt iodba paespited atqveye ensfall e ffshe 338, o

- pivotal ly int nnec h_sai SRS knstkngitde of
sai d body, QF Isecgghiqb%ﬁgfsepﬁy%econ Otﬁsfteri&g%%)@gh%ﬁry

i nt er connect gghaddchib1p . ddipidYinRNthe Gasdlo s Bikalenofraude s:agbndscﬁlt@pmbfthwﬁd

body, wherein each of said pl ural i ty of first lifters is engageable with
one of25sai d Sifersranspertationof thersamete Bradhesdocdls d cover and each of said
plurality of seco | i f s gesefatoplfer al ity
of rollers on sai gg?:g%/aé aﬁgf)héeﬁQgggﬁ%gég%wgﬁlﬁ%@{beprg%dg?ﬁ49 wherein: 10
each of sai dapkmbp/ dddjor@hodebsing of sofrieckind afde smbddiplent of such ap ADRIEAB PR 1S

lift I t d t
cl i med | n CHSRS0in Fieied? o} e e GhActAeS 0br Thoretsh gt EBfly 42

plural i1y of uhidiths 10 aR00RDLEL 806 Wcﬂ&a%sﬂ% igsRandibiic mokfier when

sai d cover I| ing a ves sald céver away from 15 said fi rst open
end ofsgsai d lelehery a%deru\/rienemay isailidpeedn dFhap &, theomatsfialedmivent sYSEMd A Wrality

of first and second |ifters is dispose 0 ar _re |
cor r espondi ngispesed belgmcthe Bbis P4 057 logﬁrpﬂgvrafloxgh}af'%wgrk sf“?%ée Ogal @832&

lifting assenbly has noved said cover away fromsaid first open end of said
body to allow said cover to be rolled off of said body. 20 52. A cart) as
claimed in Caim49, further conprising.zg cover |ocking nenber fixedly

I nterconnected with each of said plurality of first and second lifters. 53.
A cart, as clained in Caimb52, wherein: said cover conprises a plurality
of cover | ocking apertures, wherein each of 25 said cover |ocking nenbers
on said body is engageable with its own said cover |ocking aperture on said
cover. 54. A cart, as clained in Caimb53, wherein: each of said first and




11 February _2‘65%’_33‘97hiH9rftéF@éSHﬁ@ﬁ?%‘ﬂ’%bfvﬁngg?%mﬁ&ﬂﬂssgﬁlg Iy robptiad; Onrdjlo§/h' For
engageanl e Wi 4ahles QL 57R0D Hishbe $8icholabictibly &l SuRMBRIasscibly facakt 3 as
clainmed in Caim 49, erein: said cover conprises a plurality of first
ext ensi ons, wiiek drive d=vode. said first 5 extensi on extends downwardly through
its owm said roller aperture,.and c risgs.a fi.r. N ElReL naRd 2
first carom ng nendBr eraFFBE’WEﬁ Hpggiaapﬁ%wnf%}}l%é}%g@y}i s a?ééggtgnd
| at chi g menbge, £ 0L e AR & Hikire 13 irahehiknef srater 4320 dhassibentid indedesi ng
menber for each said first caronm ng nmenber, wherein each sajid sg%gn. .
| at chi ng rrenbeuabhmdés«@mt@ecmlmﬁ@mrﬁgﬁf&@%@mmwmgﬂwf O5tas Wﬂ‘@%t ed
with 10 said body.. 57.. A cart | Al | ' 8RR Yyst8RGBssail d
first carom nj™ Hﬁléirehggﬁﬁﬁtes%‘st?%%gy%%ﬁ%#ﬁr@f&gﬁgﬁnd %Fg? ality of
rollers. 58. #depbled Rfovebaindemeitt tHa tablew56in adimilad tn thellSgerad B egdpdinfent st
| at ching menber is fixedly disposed inrelationtoits .%r.e%&o%e{i ngﬁéai d
first carom nip theHbeirates cabedimenkof§igere 19 areven thempienial GRuv e §YSEER-2,i d
second ,l.at chi ng._nenber, i I ' 9}?15%@ b alsk@ed SbdvleSandas treePONdi ng
sai d ségond cg%gﬂ?rﬁn@%%%%g%@g&%ﬁ’t%azﬁa sec‘t’)};r%t at csh/cgm p(:i r, whereisr)l each
second | at ch/ gpsotbdd winit Gnlie\iadipeestntedimFigines?. Pedittansiar rabobd&e@antmove
position, wherein when 20 each said second | a cam.paj,r. JLS.i | I rst
posi tion, eacPneqimOrEPALs ﬁP@tWi%E%ﬂ%@f’gﬁa S‘f‘@g‘{?ipﬁ&@e {ehﬁésgrglgé& %ﬁ%tg?ltgs
cor 1 espondi N fa, s SGAMAr ok AR ABILASy antperaWhetrelsBerblent 2aotbosiai br
second latch/campair Is noved fromsaid first position at |east toward
sai d second pmsiahteythe séaioh 432 mbyfterused IO%WMQC%%WSM@MHF%WQ%QM
fromitg correspondi ng sai cond | at chi ng | ¢ saeQpd 25
car om ﬁé member ex'glﬁ AUgft tdseﬁégré't S’g%ﬁlelra'aﬂl ?/ﬁg%mw%?ydlae%é?fg%t 2%' force onits
cor r espondi Ngedyiidofine@r Rl RRIRA litatibs pRee rehdarid mitiedvabuinetamOpai r

g first age,rture. 59. A cart,, as.clained in

out of its corresponding sai .
O ai m 58, wheembodimentoH 2sainignyirensaent Ap b PHECHehBEI S iy T RGN TEFmel; 4

plurality of lers..and 30 .nherel L8l SSLARE £ALRRNGnERIDRIne
conprises a f%%slfmlﬁagsn%&a%‘gg? ace a\%nél?lg gl&ljsgdﬁl@slt‘g%c}ed at | east substantially
paral | el W t hoiwsrkaetistiapaeilogdspicd 4t V@re snppotinspanehiypeclpystamandadmed

second carom ng nenber being pivoted through its corre ndi n ' Irst
apert uré. 1¥q@ébﬁrm19ﬂ olgherenetpsgrs 4 ﬁefﬂ’gtoﬁgﬁr‘?%rre aF%e&W?'ﬁgméys%s'}z‘% r}%}ren over

an open end of, g 00009h H7 R atci‘%s% hEAR1d58d fpacs IR T Mhidrdvironhepstof :
pushi ng said cover away from sai open end of "sai d body of said portable
clean cart; afidtheointintes andicfloosesternfi§0 ffr direstihgfUthyedadit info Gaeac!pird5Pacs
step. 61. A nethod, as clainmed in C aim@g0, erein: .said pushi :
conpri si ng mo%Tthi 3MYIELVC Wtﬁl?%ﬁlneé’g']“ﬂssoﬁe?\ % '_"%ai 1@%‘33‘1% %Eg an
at |east subsiglilighbymtlilroRibits ifieschtcBi DarPatas 104, 5lago o nwiGtiaissuetO,
further conprising the steps of: |ocking said cover onto said body before
sai d psshi ng s Pmnansd, USAGekd thg estitedlissdusure dfvdnehsigitacoseRigted PHERTEEREIDs | y
wi th said pushi n%rst%p. )

1ts enfirety herein.
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63. A work st aHndualbIpites repardy e fltered gpyirognents ek Y Seivey
conprises a fiykiehf 2tk SOAMENIANTEDAVGr se\BEtewstaae e Ibaloniamithitiopgeednini t hi n
said filtered environment, wherein said work surface conprises a work
surface openiyrdume, amut e materigbisliverysysigms das Betdiane & guanhal rd¥erHeiRst R2 zone
bel ow sai d work ,surfac My ' e[l i 2 L$es a
mat eri al del it\i}% lﬁgnglyngfsg%fe\é\%?éﬁ%hgmg]ﬁ?%ﬁggg'vﬁﬁﬂ%ai goy\tg{aécg%?@g%ggg@%ﬁg, as
wel | aspa verdnvirahmyntdvialtRrapkatd Psdardl Saindid 28b] Jhe enarériahddaied, syatearl al

delivery system opening and thereby said work surface gpenjn wher ei.n
access to saidaykaused Hla Qiaps WW"%‘?@@@WE@e%ﬂFWlﬂéﬁltﬁ@%ﬁ%h&%&g&}&}[‘W eri al

delivery system: L ng. : ' i i Rerolntd Bt 6-3vesl 448 t her
conpri si ng: acﬁ%}lﬁ?wg g S%B?éjf rﬂgéy}sﬁg{set¥1 gg%g(g%n@gtgﬁé%ﬁ{%%g é(l)?%qgf sai d cr?at erial
del i very systapublabfmainmiegiagh (Qassd Otenayormonmpr i ses a plurality of parts. 65.
A work station, as C|?i med ig Cl.ai.m 64,  wherein: 11 Feb%eua#x ZOOﬁ]teach
said tray is di spoS¥bfoEceoane EsCriRtion Ok Bt RISSEH, MEEOP AT T PrestaHh 184,
wher ei p;~ sai st . FurBerlods, ahd dokorftion i Shot MbURARRAT t S.
67. A y\%r Kk sfbat %E%%gﬁsctﬁfgio?rgg& ??\S@% m 63, ewherei n si:;lriqjd1 m;t erial delivery

syst em f ur t helimit dhprinsesionate thec farsu disclobest hereimor i Ganseayantdy, meariafipeg and

del i very system.qpeni n an interi.or, space, and a bott. I.ses a
ol ur a1y of PRHRETRF Gureareinth gt of BRSE suinef s bl A RE wERETS AR
delivery systgRyaRaRi A8wi gistopzdf thelPradehOinMRriton NTHAbinyodingme geddrived hi n
said enclosure. 68. A work stati on? as clainmed in daim63, further
conprising: demingbeneire rthsnintanded togspigin bsalgnagdss Inawn efprasgciBaiiciBTREoR |

20 and to enable others skilled in the art to utilize the invention in such, or other
embodiments and with various modifications required by the particular application(s) or
use(s) of the present invention. It is intended that the appended claims be construed to

include alternative embodiments to the extent permitted by the prior art.

-28-




69. A work st a{itnidc%l}la,[ C%rgp%iegflr%uéallnﬁ OEP%IT%MQS%I,S’ wherein: said m nienvironnment
conprises a frane, awalvesdiggfsabie pgeraan opten|uppst pastidys dfasaid siléwalbmsséoslgdndpace,
at | east one ACKERR LR '§9itc(>j al 0I gast e§,ub§ttoe}lntt i al I0 encl osed s1pac’§i fro&n
out si de mi ni environnent,  and a Frltered gas derrver S syRYIRPF 8PEPY an

i nt er connect edhasttiyhpreeide acdesd leasleas ulptitontdf ahidyntenad spadampace f or

directing gas flow fro tside said at |east substantjally enclosed
Space to uPhin sandnu BT dh Rt iy Batn SE0 Gl dsoreT A rk
station, as clsatirgadaion c&inptises @dplatfder @hdTs nsvhble ftbh 481 B SN FQRABALPES a
clean room 71. A work station, as clainmed in Caim63, wherein: said
filtered envi "BPffeRETHRRCsal ddsiralhassemblyaad that sgparpigy §aid Anterigrsspagepmto 72, A

work station, y8serClndl I8&Er bhuntled, MifaAdin faufpta&eéxiﬁ:@rmf\%éh %9 1ealt POLHARI & £! ean

cart that contains said material delivery systemand that 1s parked at said

wor k zone und@erimaieriolssidkplateraand at fast arpapierkoisaist sidewall assenibly toedlowdord] ai m
63, wher eig: r ey ' ' RVIAVE | } xedl y
i ncor por altl gd frﬁk (ng E%&uﬁgpﬁgg%ép%%&% ﬁ%ﬁ%ﬂb&g o&rl\(glg}séé%%li ﬁ{g&dgﬂd{)gk

drive, conpri gémerati¢rs antsejsidbotthbm ablopsiati fhay thaf enttre ired said lawep ehaniber faogxim wor k

surface, wheregj. ' k surface conprises an opening; disposing a
mat eri al deli \%@ﬁg%bg éél%rb%ﬁ%bw said work surface, wherein said disposing
step conprising al 2gni ng partpblatfean tarphs slaintediaaimal, fiteet v@fiprisingst em wi t h

sai d opening in sai rk surface;.disposing a plurality of disk drive
parts on said pl at?vg?%i?‘&fer%cﬁ’inacw‘fﬁ’f‘gﬁfﬂﬁg%? very system executing a first
rai sing se@p conpr3si ngArpatahle glestit, Bt elbin@dTh Claismal, Curtiet &mhmlsigdel | very

systemto a first position;.r Vi a first plurality of said plurality of
diysk drive parts fﬁgﬁ?ﬁsﬁ-?‘é?’?‘&ﬁ?ﬁq&aggqsﬂlé env1r0nrelent within >slaid upper charr?ber. Y
4

A portable clean cart, as claimed in Claim 1, further comprising:
a plurality of trays stacked on said platform, wherein each said tray comprises
a plurality of parts.
25 5. A portable clean cart, as claimed in Claim 4, wherein:
each said tray is disposable.
6. A portable ciean cart, as claimed in Claim 1, wherein:
said platform is movable between a lowermost and uppermost position,
wherein said lowermost position is disposed at least about 24 inches (60.96
30  centimeters) below said uppermost position.
7. A portable clean cart, as claimed in Claim 1, wherein:

said elevator comprises means for disposing said platform in any vertical

position relative to said sidewall assembly.




_ _ said elevator further comprises a plurality of at least substantially vertically
mat eri al delivery s%rstem while at said first position; executing a second

rai sing step chgessdsody rai sing said platformof said material delivery
system fromsaid fipst %Oﬁé&aib&rkééaﬂ cgﬁ,sag%%gecpglsé] 08 wihd,r emoving a second
y o

plurality of said plurali sk drive parts tromsaird platformof said
materi al delivery sykhgmnebf kad alurday df gdexsnshbpestialiyorrticaBy dikposedhnodh, is as

clainmed in d ai erein: said disposing a plurality of disk drive
parts st eglocorﬁ)rg}%i’gy %\'{]\%E‘Taﬁgfc%?wpl urality of trays on said platformof said
material delivery gystem poffableAlgmichmds cidmed aiGhmeh 1,nvier@hm 75, wher ei n:

said first plurality are _disposed wwthin a first. tray. and said second
plurality are di spég‘gdpleﬁf‘?rfﬂ ﬁm&pgﬁ’éo{ b (SpeRpd. (e é’f‘ﬁ @3\1@ PrEty Sf”rdaﬁrsfs

di sposed on t Qpmepfs BaiodalFEeepshed Frdth sah@i@icBrnsaisgidBédnadofier I EhzmaNPr | Ses
the step of renoving said first tray after 11 February, K 2004 43 said

renovi ng a fi rdsposadiror saig fardromensnid;sievator qormRidtes firih gid sesepdlead sAIF ¥t ng

step is exgCutfbhoadit-8leasiBduflsth @MY ian 6hid Bk d ahd fiHd doRYs, 9h&Raid Efevadr FRINEPd, as
claimed in Claim76, further conprising the step of: discarding said first

tray after saicampasasirsiganslasegord giyde radaydisposnd atdenst pubsantaly, atasgid sesprbd i n
Caim74, \Aheraﬁhpdmﬁ%gw%xeputi ng a first and second raising step each
conprise positioning said first and second pluralities, respectively, at a
desired hei ght rel a2i veAtmrghblicdloanciet. 96 cfabmes in BlaimAlL wdeteord, as clained in

Claim 74, further g@%ﬁﬁﬁnggéﬁgwitﬁ)gsas eft:wi)igﬁldde@igess%i 93%‘%"2"@{“%‘%# OJaic[ji sk

drive parts in ap e cl car ereirn sal d por car

conpri ses 26ai glanfiatre cbmbriskavpper anddystremyfasmsabidgid aevhtqrofutthdy eomprisesnarc ar t

to mai ntain cleanliness standards as%og, ated wthsaid gl ur al i(iy qf arts;
¥ e et

and transport CRG™YY FEFSPRNGICE ¥R AR Ir“fer APt 8Ly ATy 2 erein
sai d di sposi ngngdgeibl€ AR shidgHske bl gaid @ledtatpd st AipocedCindanowamtost pektions ai d
W?r k surface. within said sidewall assembly and which disengages said gasket to allow a flow
through said plurality of perforations when said elevator moves away from said
25  lowermost position.
13. A portable clean cart, as claimed in Claim 12, wherein:
all of said plurality of perforations are disposed interiorly of said closed
boundary defined by said gasket.
14. A portable clean cart, as claimed in Claim 1, further comprising:
30 a containment disposed within said sidewall assembly, said elevator being
disposed within said containment.
15. A portable clean cart, as claimed in Claim 14, wherein:

each interconnection between said platform and a remainder of said elevator is

disposed in a space between said containment and said sidewall assembly.
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delivery elevator.
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10% &'$( ) -1 5(6#1161{%& N&f (séldlpflr}riﬁk%o&péx)foﬂagfirﬁlﬁf’/ﬁm( bottom are disposed inwardly of said
1" n#3%$} [ 99\ =!'! X#10 '#l &
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9%40% & ()-| +1bow @ {lyw thrpugly said_glurglipyog gqi_:forauons by said platform moving away
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a sidewall assembly which is disposed continuously about a first vertical
reference axis;
20 an interior déﬁned at least in part by said sidewall assembly;
a material delivery elevator disposed within said sidewall assembly, wherein
said elevator comprises a vertically movable platform;
a body which in turn comprises said sidewall assembly and a first open end,
wherein said first open end projects upwardly;
25 a cover removably interconnected with said body and which closes said first
open
end, wherein said cover comprises a lower surface that projects toward said body
when said cover is disposed on said body, and wherein said lower surface comprises a
gasket and a plurality of rollers; and
30 a cover lifting assembly, wherein said cover lifting assembly comprises means
for

displacing said cover away from said body along an at least substantially axial path

and in an upward direction to dispose said gasket at a predetermined position above




10 10! - said body comprises at least one cover support surface, wherein said gasket is
109& ()-! _f/ $spdippgepyaggtle yithopidgt fepstone SAGIRINPPISITESE, () - ==2q?@\VB} *<PE:

10! N \
: . le cl taimed in Claim 26, :

#1004 | & () - #10%& 13- 1 41 GBS SRS S B ST TS TS e 109 () - vBB, DDE
@0G "<PE: 10! said means for lifting comprises means for reducing degradation of said gasket
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109& ()-!1,/$109%& £9.- | : Kigbrehib\}lpamdart, d0¢laimed in Claim 24, wherein:
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second camming member for each said first camming member, wherein each said
second latching member and said second camming member is movably
interconnected with said body.
20 29. A portable clean cart, as claimed in Claim 28, wherein:
gach said first latching member is fixedly interconnected with its own said first
camming member to define a first latch/cam pair, wherein each said second latching
member is fixedly interconnected with its own said second camming member to
define a second latch/cam pair, wherein each second latch/cam pair is movable from a
25 first position to a second position, wherein when each said second latch/cam pair is in
said first position, each said first latching member is lockingly engaged with its
corresponding said second latching member, and wherein when each said second
latch/cam pair is moved from said first position at least toward said second position,
each said first latching member becomes disengaged from its corresponding said
30  second latching member and each said second camming member exerts an at least

generally upwardly directed force on its corresponding first camming mermber to

dispose said first latch/cam pair out of its corresponding said first aperture.




orrespondm said first aperture.
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said lower surface of said cover compnses a gasket, wherein said cover lifting
assembly comprises means for displacing said cover away from said body along an at
20  least substantially axial path and in an upward direction to dispose said gasket at a
predetermined position above said body.
33. A car, as claimed in Claim 31, wherein:
said body comprises at least one cover support surface, wherein said lower
surface of said cover comprises a gasket which is sealingly engageable with said at
25  least one cover support surface, wherein said cover lifting assembly comprises means
for displacing said cover away from said body along an at least substantially axial
path and in an upward direction to dispose said gasket at a predetermined position
above said at least one cover support surface of said body.
34, A cart, as claimed in Claim 33, wherein:
30 said means for lifting comprises means for reducing degradation of said gasket
by operation of said means for lifting.
35. A cart, as claimed in Claim 31, wherein:

said cover lifting assembly comprises means for pushing said cover at least

generally vertically upwardly and away from said body.




101 1's/ - 37. A cart, as claimed in Claim 36, wherein:
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15  surface of said body in spaced relation.
39, A cart, as claimed in Claim 31, wherein:
said body further comprises first and second cover support surfaces that are
disposed on opposite sides of said body, wherein a first portion of said plurality of
rollers are disposed on a first side of said cover, wherein a second portion of said
20  plurality of rollers are disposed on a second side of said cover that is opposite said
first side, wherein said first portion of said plurality of rollers interface with said first
cover support surface, and wherein said second portion of said plurality of rollers
interface with said second cover support surface.
40. A cart, as claimed in Claim 31, wherein:
25 said body further comprises at least one cover support surface.
41. A cart, as claimed in Claim 40, wherein:
said at least one cover support surface comprises at least one latch aperture,
wherein said cover comprises at least one first latch member, wherein each said first
latch member extends downwardly through its own said latch aperture, wherein said

30  cart further comprises at least one second latch member, and wherein each said

second latch member is interconnected with satd body and is lockingly engageabie

with its own said first latch member.
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10! 1 TuCH10% , & ()-g 109%& ()-1g 109 ()-!n)#10%.; 109 (v)
109&’ () - stsb@twonnacteg Vﬂév/@'%qdygméw&g@ea I&swéb ‘% %gdl g@%‘? €5 - #g

109& l'g 1Qf
1098 E g . 6¢g¢10%&ﬁ?@oégl%ggi/ga&p‘f?%Eﬁ%glc}é-gz%qgﬂﬁg]&?&]lm" c@prises each of said

10! 1 i #1098 ()-ﬁm#am@wooc)lcw&(smupgmmb@wm% 0,0& ()-1! Pvodovsdg ()-1, 10%

& ()-1H | 7 wh

10/l Q" $1 /«&' () o PP 5100658 S ETE L 83“1%141’#‘&0%%&&' () - m#109& ()- 11 #10%& () - |
-~ = 10!'1140 9% 0%&R 'e{ch-saidgond)covdrddiground Glember is movable to dispose its
10%& ()-!J, V6#10%&
o1 11 #Lovime: EPTRTOVEE P54 1k SO Tmey e O T o e said it
;/%?:V&;c E);elKW [ 9p ?r;f'ure b:{" engagement therewith.

! 0%°P& 1 O#1096 N #1 %& | ! #1000 () -1 #109&' () -! #1096 f

& ()-x-~_= 10! 11| #169AALNF F%B%’ é Y5 B0k’ ()-nb, 10% & ()- 10 10
10L!; 109%& 16) - - Kdzx?aldat least one cover support surface comprises at least one first aperture,
10!’ #10% & ()-m'"#109 1 & ()- n#lo%cg ()-m#L0%AAL () -m #10% } & () -! #10%AA&
()-dfkl m{\: 2derem| <9d 0% ()-m 109& ()- 10} 10} 10}!;

v10% & ()-!J/ #10°/M§ad(c)ovc,/a%ag{@&8at (el FsE bk renshOH, MHERRVBAcEs i v
#109&' () -!#10%m&' ()-#109& ()-!#109WWA&' () - Ol <9d0%&' () - mdwXMB7 10! 10 10
extension extends doumward]y through its own said first aperture, wherein said cart

further comprises means for engaging each said first extension to retain said cover on

20  said body, and wherein said cover lifting assembly comprises means for pushing each
said first extension out of its corresponding said first aperture to remove said cover
from said body.

45. A cart, as claimed in Claim 40, wherein:
said at least one cover support surface comprises at least one first aperture,

25  wherein said cover comprises at least one first extension, wherein each said first
extension extends downwardly through its own said first aperture and comprises a
first latching member and a first camming member, and wherein said cart further
comprises a second latching member for each said first latching member and a second
camming member for each said first camming member, wherein each said second

30 latching member and said second camming member is movably interconnected with
said body.

46. A cart, as claimed in Claim 45, wherein:

each said first latching member is fixedly disposed in relation to its

corresponding said first camming member to define a first latch/cam pair, wherein




and wherein when each said second latch/cam pair is moved from said first position at
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surface by each said second camming member being pivoted through its
corresponding said first aperture.

48. A cart, as claimed in Claim 31, wherein:

said first open end projects vertically upwardly.

20 49. A portable clean cart that comprises:

a body that comprises a first open end, as well as first and second cover
support surfaces that are disposed on first and second sides, respectively, of said body,
wherein each of said first and second cover support surfaces comprise a plurality of
roller apertures;

25 a plurality of wheels interconnected with said body;

a cover removably interconnected with said body to close said first open end,
wherein said cover comprises a lower surface that projects toward said body when
said cover is disposed on said body, wherein said cover further comprises a first
plurality of rollers that extend beyond said lower surface on a first side of said cover

30  and a second plurality of rollers that extend beyond said lower surface on a second
side of said cover, wherein said first plurality of rollers interface with said first cover
support surface of said body when said cover is disposed on said body, and wherein

said second plurality of rollers interface with said second cover support surface of

said body when said cover is disposed on said bedy; and




body, wherein each of said plurah% of first hfters is en ageable with one of said first
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}rg\= 10!! 10@1&31@/ of first and second lifters 1s disposed in coplanar relation  with its
corresponding first and second cover support surface after said cover lifting assembly
has moved said cover away from said first open end of said body to allow said cover
to be rolled off of said body.
20 52 A cart,. as claimed in Claim 49, further comprising:
a cover locking member fixedly interconnected with each of said plurality of
first and second lifters.
53. A cart, as claimed in Claim 52, wherein:
said cover comprises a plurality of cover locking apertures, wherein each of
25  said cover locking members on said body is engageable with its own said cover
locking aperture on said cover.
54, A cart, as claimed in Claim 53, wherein:
each of said first and second pluralities of rollers and one of said cover locking
apertures is mounted on a common assembly.
30 55. A cart, as claimed in Claim 49, wherein:
said cover comprises a plurality of first latch members, wherein each said first

latch member extends downwardly through its own said roller aperture when said

cover is disposed on said body, wherein said cart further comprises a plurality of

second latch members, and wherein each said second latch member is movably




first latching member and a first cammin member, and wherein said cart further
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each said second latching member is fixedly disposed in relation to its corresponding
said second camming member to define a second latch/cam pair, wherein each second
latch/cam pair is movable from a first position to a second position, wherein when

20  each said second latch/cam pair is in said first position, each said first latching '
member is lockingly engaged with its corresponding said second latching member,
and wherein when each said second latch/cam pair is moved from said first position at
least toward said second position, each said first latching member becomes
disengaged from its corresponding said second latching member and each said second

camming member exerts an at least generally upwardly directed force on its

(B8]
wh

corresponding first camming member to dispose said first latch/cam pair out of its
corresponding said first aperture.
59. A cart, as claimed in Claim 58, wherein:
each said first camming member comprises one of said plurality of rollers, and
30  wherein each said second camming member comprises a first planar surface which is
disposed at least substantially parallel with its corresponding said cover support

surface by each said second camming member being pivoted through its

corresponding said first aperture.
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a work zone, wherein said work zone comprises a filtered environment and a work
surface that is disposed within said filtered environment, wherein said work surface
comprises a work surface opening;

a material delivery system disposed within said work zone below said work surface,
wherein said material delivery system comprises a material delivery system opening
aligned with said work surface opening, as well as a vertically movable platform that is
aligned with said material delivery system opening and thereby said work surface
opening, wherein access to said material delivery system is limited to through said
material delivery system opening.

64. A workstation as claimed in Claim 63, further comprising:

a plurality of trays stacked on said platform of said material delivery system,

wherein each said tray comprises a plurality of parts.

65. A work station, as claimed in Claim 64, wherein:
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70. A work station, as claimed in Claim 63, wherein:

said filtered environment is a clean room.

71. A work station, as claimed in Claim 63, wherein:

said filtered environment has a cleanliness level of at least a Class 100,

72. A work station, as claimed in Claim 63, further comprising:

a portable clean cart that contains said material delivery system and that is parked at

sald work zone under said work surface.

73. A work station, as claimed in Claim 63, wherein:
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trays on said platform of said material delivery system.

76. A method, as claimed in Claim 75, wherein:
said first plurality are disposed within a first tray and said second plurality are

disposed within a second tray, wherein said first tray is disposed on tope of said second

tray, wherein said method further comprises the step of removing said first tray after
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sealing said portable clean cart to maintain cleanliness standards associated with

said plurality of parts; and

transporting said portable clean cart after said sealing step, wherein said disposing

step comprises parking said portable clean cart under said work surface.




