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been used in the semiconductor industry for the processing of wafers from which

semiconductor devices are formed. Other industries which have used clean rooms
include computer disk drive manufacturers. Certain disk drive parts are manufactured
20 in a clean room environment, while other parts are manufactured and then cleaned prior
to entry into a clean room for incorporation into some type of an assembly within the

clean room (e.g., an actuator arm assembly).
One alternative to clean rooms which has been used at least in the computer disk
drive industry is a so-called minienvironment. Minienvironments effectively are a self-
25 contained unit which may be disposed within or outside of a clean room 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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these later instances, there may be a total isolation of the interior of the minienvironment

from the surrounding environment,
There are rather significant costs associated with the operation of both clean
rooms and minienvironments. Simply put, the various actions which are undertaken in
25 order to maintain the desired level of cleanliness often come at a rather significant
financial cost. Both personnel and all other materials {e.g., parts to be used in an
assembly being executed in the clean room/minienvironment) which enter the clean room
or the minienvironment must be within the desired cleanliness level. U.S. Patent Nos.
5,713,791 and 5,344,365 both address rather extravagant systems/methods directed to the
30 transfer of materials to/from/within a clean room environment. So-called “clean carts”

have also been used to transfer materials from outside a ¢lean room to a location therein.
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BRIEF SUMMARY OF THE INVENTION

The present invention generally relates to material delivery systems and, more
particularly, to material delivery systems for use in clean room-like environments which
25 include a station. “Stations” for purposes of the present invention include any zone or
area where products are stored, assembled, subject to transport, or acted upon by any type
of processing apparatus and/or operations personnel. “Clean room-like environments”

include clean rooms as well as minienvironments of the type discussed above.
A first aspect of the present invention relates to a material delivery system which
30 may exist as a stand-alone unit (e.g., a portable cart, an enclosure of sorts with wheels,

casters, or other transport mechanism}) or which may be incorporated into the design of



type of enclosure which may be defined at least in part by a sidewall
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invention is at least interfaceable therewith may include a table top or the like on which
one or more processing/assembly operations are performed. One or more apertures may
extend through this table in alignment with the elevator such that product may be brought
25 up through this aperture(s) to an upper surface associated with the table, all by an upward
movement of the elevator through the enclosure. Materials present at any one of these
apertures through the table may be characterized as being within a material handling zone
or the like. Other areas may exist at the station as well, including one or more work
areas. Materials provided to the station by the material delivery system may be
30 transported either manually or via robotics to one or more areas throughout the station.

In the case of 2 minienvironment, materials may be provided by the upward movement
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disposed at least about 24 inches (60.96 centimeters) below that area where it is desired

to provide the materials. With some of the materials being disposed at this elevation
below the station, this emphasizes the desirability of including an elevator within the
25 material delivery system to alleviate the need for the operator to reach down into the
enclosure to retrieve product. An infinite number of positions of the elevator relative to
the enclosure may be realized to tailor the material delivery system to the needs of a
particular station or to a particular operator. One way to affect this movement is to have
a drive assembly controller for a drive assembly (e.g., motor) used by the elevator. This
30 drive assembly controller may be operated by operations personnel to dispose the elevator

at the desired height, and thereby the product provided thereby. Simplification of one or
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systemon t ean i ness the” m ni'envi ronnen I ona at ures maybe

i ncor por at emmalfdalmenesystpmaﬂae@om affecpthe ainflows provisied by thisforspd aiosystein, t he

m ni envi r onpent CE h t eliv sem 30 in
accor dance %%t %%(b nél pﬁoé’s? rggabl%l%sgfrt; %‘v M oss ﬁe%ﬁ é" Shartd, the
encl osure oﬁmﬁéimrommnermmsfhghrﬂyﬂpycémsywmaedlabsﬁtudﬁasaab&hbﬂafmch t hat
the | ower chapber is disposed -6 WO 01/14227 PCT/USOQ) 23147 at | east
somewher e DRERRSESS afifhe phtformte fuidly, iterrenpsst dhe aboylenoted yapemand lower i ty of
perf oAt | ONhafByRGH inBChAHEr. IPRettrbly el Al R bpsbLRIskbdwedd iRt b | U1 ¢

whi ch enters
the platform Other ways of fluidly interconnecting the defined upper and lower

chambers may be used, although the space about at least a portion of the platform’s

perimeter is currently preferred. Flows from the minienvironment which enter the upper

chamber and “flow” over the product therein may also flow down into the lower chamber
25 of the enclosure.

Allowing flow from the noted upper chamber to the noted lower chamber within
the enclosure reduces the effects of the material delivery system on the cleanliness of the
minienvironment. Additional features may be incorporated to further reduce the potential
for a disruption of the minienvironment by the presence of the material delivery system

30 in accordance with principles of the present invention. In this regard, the enclosure ofthe

material delivery system may include a bottom such that the lower chamber is disposed
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| ower chanber may then be di scharged fromthe encl osure through these.
plurality of perforations. This further reduces the potential for the
material delivery systemof the 5 present invention adversely affecting
the air weadingze7of the minienvironnent. In at | east certrdTusopasignces it
will be desirable to isolate th r odu wi thin,the upper chanber fromthe
envi ronrrer?‘?kela% Wegﬁerfﬂ) ??Blt%%ﬁ?tgor‘éf“&hée FgYater sypla %ﬁ“ﬁ\/é‘ pluraife ok 1y of t he
present i pegoraiiens may be imeRMseh thisBofitis seabie DRERNESFMAI VHRNRRRIhe -
perforatigns are jncorporated on a bottom of the enclosure, stated another

way pr ef el@rFhamberppaydhenbe, diggharged feom the enslosussdhroggh these plusality 6f om t he

upper cha s CONgd \P@ﬁ{] 4 | VEr temis a
portabl e ar%m%@i ?ggﬁhﬁg&? %dr;ﬁgé)s?%ls di ngalgﬁggl{a&@%ﬁ& eéﬁ%}}ns&gt% 0r%o frent. In
t hi s5 r egapksentahvention givedelyaffectiogithe air qualibeof thenhirdenvioamehie upper chanber
of the enclosure gt a.  |ocation whi, I.s.oufside. .of the area, in which the
i ni envi ronmen ?@%@%ﬁ‘é‘d‘.‘“ﬂ%ﬁﬁ?g %ﬁﬂfﬁ’mﬁ?ﬁf’ dsolate the produgtwithinghg nt aj n' t he
| evel of 1Bpéchafibir RS tHefentiGiifent ¢h GAith thE efbisshufe StihE ﬂgltér%i detveadi ng

e

[
procedure as well. A nunber of features maybe incorporat Irnto "t he
nmateri al @¥iem ofythe peasenh, igventien iprdispoped. i Ay dhr coe whase dhe @hpre-tatedmai nt ai n'
this | evel : -'&gﬁﬁ L teri elivery
syst em of P émfgér%g{é’gﬁ{l I Ven Il%%%%%@%@@%%’i s%#éﬁ*h@w%& eature is
i Ncb® por atthengjisa vepydé sdal thesd peefordtionseff forrth® appied thapiber.NComider Beta®  Thi S :
gasket maévbe 0 confidi% red to totally surroupnd the area of the bottom
havi ng t he lﬁf?cfé%’.-“ﬁﬁf‘%l BY?IY Systemis gportaRle £33t oy the ke f°APF°(¥5€'P§i§P@W‘ then maybe
i nt er conneGhiAfinVirdrmenh einhis tdeRfd*Qéant BRodak@uRTyAFill He%a'iﬁahﬁtg Qlagpﬁa-gage Wi th
this gasket about its entire circunference. Typically, this w be the
case onl y chrmbertaidhe eaclosusy af 8 legatipn dhich is putside ofidherarsa iposhith dre (e. g. ,

when t he ﬁ‘{ﬁﬁ”' " | " . t t.he terital delivery

system i s_n‘ﬁ{[yaé}r-1 et a%gtl%éea 5%@%&1‘8_%@9&”&% tgl%Wﬁ&yeﬁ%{ raised to
pr OW? ﬁe p (rjc_lrdﬂmess of thé;e “ab?ﬁ@rqdntm?lmng?ﬁnelbadﬂglﬁmfmtweﬂ?fén.% ptuliifBTrpl a]E f.orm
may then di.sengage the extensi.on fro .. gaske allowair flow from -
Tha i i et PGy OF GePRORRAIRE ter i s B awen of hapmectt featgnor

chanber., ap@uéhgtntoauiin@in thicleedlCdfadesnEndsh IAHAE tHe@arBPoMt of BicSRaeBS" 0
plurality of perforations. 30 Another feat u?% whi ch maybe i ncl uﬂed in the

mat eri al ~ @Elivens fxtem, of e present ipcation todhe pyinicnvinonmento Qne such feahmeyisat | east a

certain | . Gl ' | j 0, 4t . - 01/ 14227
ST sy SipipoRiing aRaikel HERE v tofkd tRo 3P kM Baure Ofhis abihimAbe SO0 o

i s 30 acceesfiguedtn tatallysniroundshe drea ofshebattom levigititeboenhatedplupiligdifct . 1.n
this rega rpgrfo}aagns?%le 2hiliSn ey ml'a,}r;'geI i%%?w%ﬁ]ec?&%ﬁqge platform of the elevator

to sealingly engage with this gasket about its entire circumference. Typically, this will

be the case only when the elevator is disposed in its lowermost position (e.g., when the
enclosure is “full” of product). After the material delivery system is “parked” at the

25 minienvironment, the platform may be raised to provide product in the above-noted
manner. This movement of the platform may then disengage the extension from the
gasket to allow air flow from the minienvironment to flow into the upper chamber, into
the lower chamber, and then out of the enclosure through the now “un-sealed” plurality
of perforations.

30 Another feature which may be included in the material delivery system and which

is applicable to maintaining at least a certain level of cleanliness within the enclosure, for



t-hrough whi ch product may be | oaded into the enclosure. This opening maybe
sealed by a cover or top which is renpovable from an uppernost portion of
the enclosure in at |least 5 sone respect. Both a total renoval and a
partial rewgoeplazef this top (e.g., using a hinge to all eeTdsbotnigy t o pi vot
away fromthe enclosure) are.contennlated. The top na Inferface with one
or nore f|a}{{j@#%ﬁ%@‘%%ﬁ“@ﬁ%@@ﬁ@%?&ﬁﬂ%ﬁtgﬁ?,lg?rgl@r?ﬁgeSea|

bet ween t he egidssdufsitich &iﬁﬁsh@odu@@-mﬁiiﬁegdrd,@é&cﬂﬁﬁﬂé%a?iﬁﬂﬁﬁe%oh&ﬁﬁé‘ded in
the interface between the top and the enclosure to further enhance the

seal t her ebthroghivhicharerdustmathe laaged mtq the encdgsutey Thisopeningmarbke ssaled by nay al so
b dt : . i ' f.

cover -t o on PO 66tob BEjch itepb WHERGh W shentillf pofiBATB BRIt ERE ||,
area df theseanetegsor. Bdtina teital cdmgyababd atpartial sevelbfitss wp (¢.g.asdingalingant i al |y
i solated fromthe. remai nder of the terjal deliver st em of the present
:nvention. Jhal theit%it;ﬂ ?‘f"gta?"[’ﬁyeg%ir{'?ﬁneﬁc Suge ?el%/?“f%‘?@{?‘}ssn}éer"? ‘H@(Npt he

el evator's pliablpiith oddormtrOf &R pelikidrhel B the SRAGRAAD efif faﬁe&kﬁvat or

and which is subject to a nunbér of characterizations. Broadly stated, the
mechani cal betweentbeenstasiveapdthe top. One opsnorefgaskatswiayibe inchuded the intbefaceof t he

el evator is,dispose i whi.ch i.s b w.t hat of, an upper nost
surface of P%%%%%&gé%%@%@@ﬁghﬁ ﬁ%hr?fl ‘,’e@?se?ietg??begﬁeeena gnbrtcg? ably one
or noi@ of gfiheepragainst thesaclosies Muralsclie used 10.enbnCe the S€hl therebetvaat cAkyhe
platformvertically 20 within the enclosure. The area within the encl osure

t hr ough whi &W“?iﬁ@“’ﬁl"ﬂ#@é‘? FAVETiQueBrlosur . fegturgsauaytbeisedasayall al | y i sol at ed
from these gui depfpala) eRdaes LENR efchsule B! FRICR prod®iRfiLEodR S oY §ald Cal |y
extending partitions nay be disposed inwardly a é space rom an adj acent

portion of substaptiallydsalated from dle remaipderdif $heopaeridd delivesnsystam ofitthetfresenn and each
gui de rod/l ead screw. .Ihat.iS. the | de rpds/| e screws may .be di sposed
within thi s"‘é’%“%%‘ag‘@ “8%@‘%‘}?&%8‘3‘%“’3}‘%%%%5‘°6@F FSSvFap %ﬁ‘efﬁ&a‘ﬁ SRR and ¢ he
i nner 15 ur f agRertdnnkdte withnhid REinder BAR6 bl RitoraMd AN SuNB& e atriimbed gt form i s
at. | east substantjally rectangular or square. One guide rod, one |ead

screw, or behaactetizations Boadly sated thespechagiepl infrreqnpectiopfshefitinlatiomavibne gui de
rod, one le | ' | of the

bl ai form | ons el 6D le Pyl dpol et B e ifor BRRAREBLLE Bt anll
rod(s) 30 anppeomosteurthcs of thapkiforn Inwse ehbedimentoatdehsisingd@sd preferdbdy great f orm t o

i Sposed boPUBET S RECBrAPTERTENG or bl 33%nck e BRHbS Yoy i de
rod(s2¢ | eadwidinané enclodiire! ITRe srbdeithif theldnclonat tloyphaiHiy the sladiesn trabeR
structure (e.g., a coupling, .bracket, connecting rod, or the |like) which
connect s t h&wagbsatlseshsubstantially 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 between the platform and
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particular guide rod or |l ead screw may extend through a split seal (e.g., a
pliable material wth a slit therethrough) fornmed in the subject

partition. In cases where the guide 5 rod(s)/lead screw(s) are vertically
di sposedwovpndar W I | be the corresponding split seal (S) pcT/useorsigyvat or

i ncludes a driv tem of at. |east .sonme type_to advapce the platform

Wi t hi n th@“@ﬁé‘?‘@%}ag 5C Zs)ga&%%ﬁmfihw e WOy %‘g‘“s' ¢ SHCHEBE S 1o

above- not gcobstafl, bfaeket\\dhhecting rblli ¢ the GRE)Cwhidh BBMRELs THY PRtEing RBad Wi t hin

t he encl osure sonmewhere below the partition. At |east sone degree of

i sol at i on Prsiculaeguidaroderdeadpsrewyaeydendibroughn split segl (5,2 2pliablpmeteriek whi ch i s
on/ st ackeq; : @lm{gi. &Jn.[eﬁ.- i I: her ential for
t he exi St%grgﬁ’glfltt%ﬂﬁree no of?'contlg%henal{uﬂ%é'fpwst{t}g ) 6{‘% %égsfb&{;g}et@g&re

redut i onsod(s)lediscresi(s)atd wertidatly dispesedirso vewill/ st thercdrmespandivigrsplii seaf(s)t he

product on the |.at f orm e realized.by, establishing the .

i nt er connect i oﬁhg@Fﬁ‘gﬁﬁlﬁ%aaﬂYﬁy&ﬁW@%ﬂ?&ﬁ°5§(§y%°(§‘?@‘iﬂ(‘gﬁe'gmm e outside
of the englif§n'iiR entlBsukd)i Oné BERbpsHatd HPe GP&Ve systemalsés thB ¥bove-iddaes t hrough a
bottom of the enclosure, as may each | ead screw used by the drive

assenbl y. scoxew()r Intlys vegqyd) 3 mgtor maybaslispossdavithin thelgpglogyos somswhete bekow not or' s
drive shaf Ak Ch r . A drive
transfer ne%%%@lés;’uéﬁﬁ %%P&}é%g%{é ?’?b%%@?%g%ﬁ E%Bgdrgg Lg@éﬁfheé?oq e like
may 10 hen lagd tigopreduct mhichds oh/stackdédowpoptthe platfomn ¢e. . hthic furthersfeduuds ig | ead
screw (which al so incl ude ulley) to iintergonnect the 20 rotating
drive shafH"teﬂmﬁ’é tﬁBt"B‘rSteRﬁ Hfgéegﬁlqt‘@écf"g@{”é%tmﬁols . Biodus)-¢ farthera g
screw(s) tB&RtioAs SRS pOlenti By theldiRve &W%Ofcﬂﬁtﬂﬂﬂhﬁﬁn%ﬂ the ﬁmheﬂvt}ﬁe
threadably interconnected with the |ead screw (either directly or

i ndi r ect | yplatfosnatrylbe replighd tyestgblishingthe interd¢ongection betveen thisimototaad thencl osur e
is provided ' ' -dri di nally
opposite elgagfséree%sﬁg?ﬁ%ﬁg@?%&nty%%@oﬁ%b@%f w’ggﬂﬁ{)}arss% (ﬁlaa,gonal |y
opp@sSi t e cextend shrofight botRim pf ticfenclosureicds mdyodach head acres wsed bRghediuei de rod or
| ead screw effectjively at each corn f _the platform Rotatign_of the
lead scr evieSembIY), OReermars pulieya may b Fixed 1n batporbion Qf hemotgr e #e8

encl osur e, whibh bfteddi@hBugtbari Bdybiili the chélbsid. €A Wrive Brakifdr Wedbel Bechidsat f orm and
guide rod(s). A second aspect of the present invention relates to an X

i mproved  ctoatRpogaloop efrublsrichainger thilikemayilendeaapgd araurd the motar pulley
eNVi { ONMMEMing yobretnding 1638 Berb) eohic bt SIS AR BBlev) o inteonhédifhe aNJ such

may be use I natfon wit hose features disc ove in -9
VD0 201422 Frotatintg diBeGREef The metonwith eachdeatl kerewi Rotatiareqfdld lemf sctelnds) thiens ent

o oS A BB e B S k01

lead screw (either directly or indirectly). Stability of the platform during travel within the

enclosure is provided by disposing rotatably-driven lead screws on diagonally opposite
corners of the platform and disposing guide rods on diagonally opposite corners 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 in
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material storage area is defined at least in part by the body and the
cover. Since the clean cart is for filtered environnents, the materi al
storage area is sufficiently sealed to 5 maintain contam nation |evels at

| east as oygginas a G ass 100 environnment in accordance perhisolresies al
Standard 209. Various refinenents exist of the features noted above in

rel ation t oralationdethsfast aspeptrfitheprescat ipvention: The clesn castinclpdesiachody padht ur es
Lo e ; _ ! .
may al so be, OGP GRYLAL ?&dvﬁbl%?ﬁzﬁﬂﬁgﬁ g?m%g?éxsao&%r fi’fhng Q{ssn%ﬁr,s o0 edc{h%&i‘t lon as

wel | . These refinenments an atures nmm exi st 1 ndividually
or in any comsteriaksidrage ardaaswefined atdasstin parf by thgbedysmditiegoveny Since theolestne  cover

to renove the. sa omthe body i.s subject to a nunmbek. of
char act er i 25 bsng)? %@T%‘B%‘mﬁ%ﬁ%&a%égﬁﬁ eﬁﬁﬁ?lﬁéflﬁ.ﬁf’n{lﬁée@%g’r so as
to nove thepiaiith contiyiniticiNevelzat leftys cladh a9 SCRsS1DShviRdnirithi iM asostdahe®r | i near

path (e.g., "straight" away fromthe body). This reduces the potential for
degradation“@ﬁFﬁﬁﬁ}'aglé&@l@éld%ﬂi ch may be attached to the cover 15 to provide

a more suitable §%us?8§ﬁ§§1%€tsteyi§t @fea i I?tg{.é? agg\q:y 1n(} laﬁtt}xeto(iﬁ‘é éeagﬂdﬂ' ce the

gasket will not be expos 0 any shear - orces en renoved 1T h this
manner . The aspeehof thelprdstatimventicre fRattherfeatured may dlso ndiatodpdrated ibdtbe s8oishi ng

upwardly on the cgver to, displ ace sa fromthe bady. -The body in the
subj ect sec8fgct w@f"esﬁ%fynﬁ’?eg%ﬁfewﬂ{' hﬁ'@%&‘ggﬁ‘?%mﬁﬁ’grad Hﬁ%ﬁam%“%_rface,
and t{hs COVgikt itdRARRMIY of H du9eEmbRMtidn HoWBe Sdvet BRBRE 20RbIF R bt dii Ch
extends entirely thefethrough. Preferably there 1S at | east a palr of such

cover supporevestorrémeoveshe saricdtonpthebeflydpsbiedt to a nupperof charactegigations. Thee body.

Wheel s may he pr.ovi ded e lower surface of the cover to assist in
removal of hg&%gpsgxp@%x%%gc{oog V° “URE 2 em%‘(')e\fé? cqver av%aé{m%fjﬁ?%’ t he body
via the coveglong dpptsstdntislly Sslef dineargatih(e@f, “tidgia” whar smnly bbéy)2Théi sposed
wi thin and extend conpl etelg downwar dly through one_of the apertures which

is aligned fiueesfienptentiglfordegradation ofany gaskel yiigh may he attacheddn thefoveover away
fromjfie  begyrole BYARE SEELRS seRIVLBIech SROYSer R thetdR) SF ﬁfe%aﬁ%ﬁx@@ﬂfeons' dered

as part of the cover [lifting assenbly. Another function may be provided by
t he these wgesketowill@otle expesedm ansi shearrlke dorsgsouvhent removet] inh thisnargeh sThent i al |y

co-planar r t . |t ' ondi 30 .cover support surface, the
cover nay begé‘%f F’g{@i‘g\%ﬁcﬁﬁﬂﬁ%ﬂ 0850'{/&%“ “He“% rptu.s}“P%u%wagglE' é’n\kﬁee?oé’ TR gasket
i s at t ached displatdthe baanefiomn thefbadg of the cover to provide a desired seal

between -10 WO 01/14227 PCT/US00/ 23147 the cover and the body, having
these wheel s ext RfPdyAR the subigel seeqng Aspasbmpy fpstuds 5t featt one gpver §PPeBver t han

the gagket Wirkdoe 'digiskoval @pfort HLMOARKPHCLEOM LB orc AP Gurs WRRR Ehteitdr f 2CE
entirely therethrough. Preferably there is at least a pair of such cover support surfaces

which are disposed on opposite sides of the body. Wheels may be provided on the lower
surface of the cover to assist in removal of the cover from the body. When the cover is
seated onto the body via the cover support surface(s), each of these wheels may be
25 disposed within and extend completely downwardly through one of the apertures which
is aligned therewith. These wheels may be acted upon to push the cover away from the
body for purposes of cover removal, and therefore may be considered as part of the cover
lifting assembly. Another function may be provided by the these wheels. Once the
wheels are disposed in at least substantially co-planar relation with their corresponding
30 cover support surface, the cover may be rolled off of the body of the cart. In a case where
a gasket is attached to the lower surface of the cover to provide a desired seal between
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during this rolling notion. As such, the gasket will not be exposed to any -
shearing-like forces which will thereby prolong the life of the gasket. 5
The above-noted aperture(s) in the cover support surface(s) may be utilized

to | ockwiblgng&ayver onto the body, alone or in conbinati @erwishériibe
above-noted cover "lLifting" functjon. In.this regard, the cover may

i ncl ude a@q%ﬁ?ﬁgﬂ@#%*b?%F%%ﬁm%ﬁtW%‘y e‘g’ﬂgﬂﬁdﬁﬂm‘fﬁ t hr ough
an aper t UpPtheBoven thafi SheYasket Wilihen idpladdtBe BAdkeTRoin tHeld6%& Wbt srfageond | at ch

menber maybe interconnected with the body and further may 10 be engageabl e
with its dorngthissallingmotipn.shs sushcthe geskplavillaot beexposed|to efy shetmngslikeer ont o

t he body, P s%%l?ﬂlf&x%%lg?&ro&%l%ﬁe@\é?ﬁﬁ%s tween the cover and body in at

| east one I'rection. “the no dperture(s) in the cover
suppdrt surf acThejbave-noteddpéreuri(s) in the toek Supipost sarfie(s) infaytfeautitioed/to and
further to Lift the cover away fromthe body, In this_ regard, a first

| at chi ng %&Wﬁ@%&?rﬁﬂ\@’ alane ge 1 Fﬁ’Bb‘BéPﬂ‘?e‘tY’("é@?Wetnﬁ@dd@V@r. and 15
extend dowhp@pehicidt In #8rephl BeRBlef nldyinued: A kadl dng g 1@%@%&& in the

cover support ™ surface. A second |atching and camm ng ass y maybe
nmovabl y i mthichcentends dewnwpndly thrangh (9n @perire im theqcgver, support siirfacs taligaesli t i on, t he

second | atchin nd ¢ ] . engages .| .8 ,cqQrr.es Il ng first

ot chi ng. SO e BIRLR R PBE G e i RARRER birh o pay SRERERSRY body i n
t he1@bov e be eagaptddiswiinita corespéndapefivst ladch nftmbsesido MREENhE Govi @ni0 cammi ng
assenbly fromits first position at least toward its_second position first

"unl ocks" HeROW RSP et TlHy e IBIKPmeRhREIYFREy B8 COVS 2nd bady i1 at fenst onest
| at ching %Eéct&ﬂnme?@ablﬁmfedw%ﬁ&%Eﬁerceﬁ}@waoﬁ side ﬁﬁx@gzwt%ﬂﬁpef ture to

di splace the cover fromthe body and to allow'for renbva e sanme. In
one enbodi“toskt the chresr sathe hody, and firthgr tardft thecooveri awgy &osethelbpdy.sIndthisect ed

upwardly wthjngi orresponding a ture t.o.not only direct, its
correspon a?ﬁ?bd’ f Ffsi fatq%g{g@ﬂ? E”g A ﬁ'&gésaeﬁf?iynrﬁa}gt’sesf’%WW‘ﬁc fﬁt"ﬁ@%g%{ygr ¥scri bed
rranml,ar , bléktehﬂdcfvhﬁvt(dﬂﬂy iré ad prefembBrihfoagieandlignéd a;cp‘értﬁfe in %’B%bve? wRspoRNt | ?I | ?/
co- pl anar wit e | oL ni ng cover su rt surface. .This is particularly -
desirabl e sme}‘ﬁ?r@nafﬁfnaaaaem%ﬁﬁ?%@m gnoyakbly igersonnected it a rol | er
~for roll'i pge vsJar? FFWEEarO T 4 Hide Pésiion, ws%csdaggm%g ahll rc&hrdi@gaséaaa& and

a

camm ng assenbly and nore than one second, ching and” camm Hg assenbl.y
may be pr ¢ugagesitscogrrespguding Grstlatchingsod camming gesemblye as toideckiithe cavet i n t he

case where_ft. [ p f | d on, -11 WO
01/ 14227 R eGP B naB B Rdvelthy B3 sbiRBRERNa, |

di spd aced chmmidg hssemblynfprans fimtrposition ars kesthbversl iayedord positios! €idston t he
cover on Q‘lr{r?loa(lsd ﬁletcg\(raerr ?r%}cn’ thc‘e"@éci ?antdvgerga{ﬁsep (lii?e%%dthg first" ltatching and camming

member upwardiy through its corresponding aperture to displace the cover from the body

and to allow for removal of the same. In one embodiment, the second latching and
camming assembly is directed upwardly within its corresponding aperture to not only
25 direct its corresponding first latching and camming assembly in the above-described
manner, but to further provide a surface which is at least substantially co-planar with the
adjoining cover support surface. Thisis particularly desirable where the first latching and
camming assembly includes a roller for rolling the cover off the body.
More than one first latching and camming assembly and more than one second
30 latching 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
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|-at chi ng and carom ng assenblies nmay be provided on the opposite side of
the cover. Simlarly, tw second | atching and carom ng assenblies maybe
di sposed on one side of 5 the body ofihe-cart, and two second | atching and
cammi ng aswewbi4izes nay be di sposed on the opposite side rofrusoezhedy of t he

cart. An appr.opg,l L i.nkage I nterconngct tl ecand | gt ching and
cammi ng ass %ﬁt%?d%] ¢ %eag%dylng%’g’teecﬁoﬁw? ;ﬁsl’laﬁ?fg%ﬁt égtc ﬁggﬁwg%f t he
cart. Both afsembliésandy briadded dh thelsoverdryont@ideahdrdc! WHildWol dipRice®RRECT | Ng
these linkages with a common handl e which_may be pivoted in one direction

to seal thel@ehyeganfrapmine pssemblicgmayheproyided oty oprosite sige of therpovere

opposi te di Kk ﬁ!ntwﬁo% | \ég&mﬁﬂ ks -descri bed
manner. The Sﬁ%% e maflaéda g%t&glgg%ge to%ﬁ%&?@gﬁ%dl&ggﬁoﬁgéﬁgﬁg | ocal e
to anof her, tmtwiy ofthégart, anbiwoseeoni iajchingmd sammingwssdndtlieomapbé dieposed t .

BRI EF DESCRI PTI ON OF THE ERAL_15 V| OF THE., WNG Figure 1 is a
per spective %ﬁ’&ﬁ%‘fs‘%ﬁ egﬁg%/laﬂﬁﬁ@ﬂtiiegq& E\G?II\'EWH’E"QF‘PQIII : ma&tﬂgw@ﬁm Figure
2 i's expl 0dgebon@RechiHpGhA ¥Rnriing WesBhblidd it 8¢ losdted i ﬂxé’ﬁidésﬁté%?ﬂ)gw%ﬁ gure
1. Figure 3Ais a perspective view of a |ower open end of a body of the

material  20f ths|cage Bethsofthess ligkages intusn may be getivatedbyi interconndeting thesespect i ve
vi ew of they :Ro f .1 .material delivery system of
Figure 1. Ff%g&ggggg?go@?%%;nﬁeg\%l %’f’g%{)hlgepé‘é%% 18_;8%? ﬁ’éecﬁﬁ? gorﬁeﬁlltg%‘évf‘?;er y

syst ebd of Fiogortie Hodyysintl Iwhh}hpﬁnytbletpivmza‘d iﬁth@@p#dsdite dinéotioh KLl heebvep ﬁoildal Zpgs ed
on an upper rtion thereq i 5 renmoved. Figure 4 is an expl oded,

per specti ve QD@WB#%&P&?@F%C&E@%@%W*%}D%&&W a?SSrbePFRSImMWPﬁﬁW del i very

system of Ficgtrm dne 16&%%&&%@%%@%&@@%%&%&/ ﬁb@ﬁfﬂ&fm& | over

surface of a bottomattached to the body of The nateria Ivery system
of Figure 1, as well as other conponents of 30 the material delivery

el evator | ocated thereat 147 Figure 6Ais an
expl oded, enl arged perspgcﬁlﬁ\glg\égcg\#ws&ﬁgeéﬁg%‘g&enbl y from the

mat eris;l delivery el evator of VEEWS/GF #HERAWENGB i s an expl oded, enl arged
per spective vi evx%,of cqnl)onents of, thte gui de,, rod assenply of Figure 6A.

igure 11s a perspective view of on¢ embodiment of a material delivery system.
Figure 2 is exploded, perspective view of the material delivery system of Figure
1.
Figure 3A is a perspective view of a lower open end of a body of the material
20 delivery system of Figure 1.

Figure 3B is another perspective view of the lower open end of the body of the
material delivery system of Figure 1.
Figure 3C is a top view of the body of the material delivery system of Figure 1
with a portion of a gasket interface section disposed on an upper portion thereof being
25 removed.
Figure 4 is an exploded, perspective view of a material delivery elevator for the
material delivery system of Figure 1.
Figure 5 is an exploded, perspective view of a lower surface of a bottor attached
to the body of the material delivery system of Figure 1, as well as other components of
30 the material delivery elevator located thereat.
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5 Figure 7 is an expl oded, enlarged perspective view of a drive screw rod
assenbly. fromthe material delivery elevator of Figure 4. Figure 8 is a
schematic of a drive assenbly controller for the material deli ver‘,y

el evat or WM re 4. Figure 9 is a cutaway view of the PEEUSPUZI4T el j very

system of Fi gursggule §2isaheapleied ddldiBddpetspbetive Pled@Ea Aii8erodaisBmBlyHoar k Of
trays wth parts | oaded therein. Figure 10CA is a perspective view of an
upper surfth%@a@ﬂaleﬁel%w&kv%,t%rh%? the material delivery system of Figure

1. Figure I1OB i@?ﬁ by&L Wi er%%l:%ﬁ' r
presented. in gﬁ?%{s?g%?ﬁ ?5 F?lg?gg&{) 'S a%ﬁgié gﬁts%%ﬁes%gé%i ve View
of the cowedpssembiytef@igure 6A.gure | OA.. Figure 1 OD is an expl oded, :
perspective view of _aportion .of .a fjrst cover latch/lift subass ly of a
coves | atch/lif &“ﬁ%?@ﬂﬁ’f‘i}°@9ﬂi%§ﬁﬂ?¥sPF§tV8P{be§” ﬁd‘"l"?f?%‘”[":@si"&ﬁ’ii? of - -
Figure 1 QfyfeqhdtepildbiiRnéebatdrlof Flitardwt erial delivery systemof Figure 1.
Figure 11A is a side view of the material delivery systemof Figure 1 which

20 i1 ustrat es FigureBisa srhemptic efpdrive aspembiy eoptroller fop theanatenjal deliveny e 11B i s
enl ar ged, egévdforv¥§1 f4 the cover latch/lift assenbly presented in Figure

| 1A. Figur & an expl oded, enl arged perspective view of the pair of

latch/lift. asgigadDysddutvageiewsiihe ingtetitlaieliverg systeni of Figwré tl tastmnd| y of -

Figure 11A. 25 Figure 1 I.D is an_expl oded, enl arged .perspective view of a”
secdfld IatIBPFFWlist%foé%_gr?oﬁtﬁfic?f“F%ewg%Weifﬂﬁe_ Feiny assenbly which is
i nterconnect ed gt 1009 b bekRdave viewemat.@geﬂ sirfiteldf Brop br CoreP dorfthe t her

which interfaceswith the first latch/lift subassembly presented in Fi gure
10D to pr ownatgdalidelivearpsystemef Fagwre L fti ng functions for the cover. Figure 12

matorar el | vangus OB R bRkl Bp il SO SR RES o B H A eelea ®y .7
anot her enpigaiermoAt of a work station which uses an enbodi nent of a
material delivery system Figure 14 is one odi ment of .a_nm ni_environnent
wi t H3whi ch any %g‘lrﬁﬁéﬁé\’/@mll?%gg’é’arsﬂ%‘é{FWﬁg\g W@F?eﬁ?ﬁdéﬁa‘g‘woﬁe used.” 5
DETAI LED DESCRIf&irehNiSks ahHhplbdddipétiebtive view of a portion of a first cover latch/lift - .
subassembly of a cover latch/lift assembly which both, latches and lifts the cover of
Figure 10A onto/from the body of the material delivery system of Figure 1.
Figure 11A is a side view of the material delivery system of Figure 1 which
20 illustrates in more detail the cover latch/lift assembly.
Figure 11B is enlarged, side view of the cover latch/lift assembly presented in
Figure 11A. ,
Figure 11C is an exploded, enlarged perspective view of the pair of latch/lift
assembly linkages used by the cover latch/lift assembly of Figure 11A.
25 Figure 11D is an exploded, enlarged perspective view of a second latch/lift
subassembly of the cover latch/lift assembly which is interconnected with the linkages
presented in Figure 11C and further which interfaces with the first latch/lift subassembly
presented in Figure 10D to provide the latching and lifting functions for the cover.
Figure 12 is one embodiment of a work station which uses an embodiment of a

30 material delivery system.
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The present invention will now be described in relation to the acconpanyi ng
drawi ngs which at least assist inillustrating its various pertinent
features. Figures 1 and 2 illustrate h. nmaterial delivery system 2 which
provi des sygwiner of desirable functions. 10 One functi opcoiussonsiarat eri al

delivery system2 is_jo provid n at Jeast substantiall seal ed

envi ronnent in ﬁl%’éf‘g ner e @ﬂ’@ﬂ%‘g{awﬁfkﬁtﬂ@niwlﬂ Y @tof Thi s
renders themiRtiflidefvery§stener Yy system 2 particularly useful for
transporting such parts to filtered environnments such as a clean room or
m ni envi r onnent .Figue 148 pn¢ embadiment afa ipinispvienmany with whiokaneefthe abgse- very
system 2 of _Fi - | sane to be | oaded with 15 parts in
one | ocal e #&%ﬂ?t&%ﬂéigﬁvgﬁ%%@g@ﬁ%‘ﬁu&%m outside of a room which contains
one @ nore mnienvironnents) for subsequent transport to another |ocale

(e.g., within a clean _r 1.4 0l room which contains one or nore
m ni envi ronnents) . De|1P%ﬁ@ﬁ3%}%#§§RIP§A9N THECIHV@@IS d elevation is al so
made avai | abl e bi’hg%d?@seﬂﬁh@éﬂﬁ% v@ﬁhb%q{eydéé{-?o%g B felatiofito e’

f"%&é‘?ﬁ‘ﬁyﬂ@ oper at or
or transport/assenbly/processing apparatus. The material delrvéry system
2 of Fi gur edrawings which at ledsbaskist imilbfstrating its aariensipertidentffeatwres. tRigures/i ang a

I it . | s 46 .t ide t .not ed. t i f eat . Th t 6
Purther  gentilRge Fmeeilashie?y im ek piieB e otdboirdb Shciont om 34
whi chipare  op@rRBfidrRéfthy niafdrial 8HveSGHyaiemani ts?kdmeténvmwasdafbs:a@m@ encl osed

space 26, at |east part _ of which maybe used for the storag_e‘ of parts or any
ot her desi r&gleg syvironpentip which pags, componsnts,pi thelikgmaype stared. Ihigsenders | s

provi ded by. ' | qgﬁac‘fgﬁmn%é I- Bl&qﬁ ith the
body 10. Pa??g%géﬁma%@gzﬁﬁgé%g%ﬁgﬂ%r t hat rrarfoer{rlﬁgr%ﬁge tﬁ%@ into the
encl osed spawiroficrasmichas acleanradre or minichyironeent. RPorabiityis alopralidedbsed
thereinafter removal ,of the cgver. 50. ce | gade t he cover 50 naybe
installed o °W§‘a€%weqﬁy%% S?E*gg;eég%wég%&gqys&hgfa&e&?%f:gqadggg@t nce to
Mai Nt N anyar@liadt beesE.o5 batkiliR o8l & cRéh ABEP 6utsE 6f Wob WiaEH Sonkaadsd t herein.
Thereafter the material delivery system2 may be readily transported to

t he desi r edonmEamiieviorpents) fir sybsedusaitrapspopteapothstlopale feige Withindcleans, - 14
WO 01/ 14227 [y =) : r .0t ‘%Ef‘; L.al ] ] system 2
may then bemggéli-e av%lﬁ%géﬁgm%lg@%éla%s;%@é? g}({rgméﬁe]%evan EAet%t'JiIgB(frrle n%’eozf)ét.s g., any
devi ce usedpaylvatiixea desived elevatior isodlsodnade adailabledy, thomatedaldelivery satamy2 ng t he
cover 50 fromthe . body 10. Activatjon qf the material delivery elevator 100
may then beP°5F‘f°§§§tbé{&“t°Berati°§ﬁro%aélsq%#éasﬁeé‘?%r'gp@?esémaé@?afaé'ﬂs'eI evation for access

by arpgoperator FhedRndéril déiV¥ryapReaRIdf FMgRrR Ll RiRite forf SRH @Snkad G of! | ustrate
various features of the body 10 of the cart 6. Initially, the
sorts having a plurality of wheels 46 to provide the noted portability feature. The cart 6

further generally includes a body 10, a top or cover 50, and a bottom 34 which are
appropriately interconnected and collectively define an enclosed space 26, at least part
of which may be used for the storage of parts or any other desired payload. Accessto this
25 material storage space 26 is provided by having the cover 50 being detachably
interconnected with the body 10. Parts or any other payload for that matter may be
loaded into the enclosed space 26 and onto a material delivery elevator 100 disposed
therein after remo#al of the cover 50. Once loaded, the cover 50 may be installed on the
body 10 and preferably sealed thereto, for instance to maintain any cleanliness standards
30 associated with parts loaded therein. Thereafter the material delivery system 2 may be
readily transported to the desired locale via the rolling action provided by the wheels 46.
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body 6 is defined by a sidewall assenbly 14 which is disposed entirely or
circunferentially about a reference point or axis to provide a continuous
perimeter for the body 10. An upper portion of the body 10 includes an
upper opwo@OMME212. The sidewal | 10 assenbly 14 in the i PCRAISOE23R4Y

enbodi nentp, Ry 4l el
i nter connecathg gﬁk%’%@gﬁﬂcfn Eag wg‘gggta?égmﬂ#n%%agﬁjﬁgﬁ% ?n%{’ﬁr%?{per
portion t helewtec(ummerHt(@nguldeme used fim tHeamaufactity ofadisk drivies), or with bgover

support surfaces e, Wt cover when di s osed

t her eon aggnwgﬁemvp%ﬁmpggtbp eACt\y m/‘}%’ed?at?’??é %W@fe leygtor @Qn t he body
10. A pai rm@imanﬁrmt&&sp%s@thaﬁw A deaRdRRV R ch oF R¥&s by efﬁx&toﬁl” face 19
for |atchi the cover 50 onto the body 10, preferably |n sea

‘rel afi on. %ﬂa’pi}w{’?pﬂﬁfﬁteﬂlﬂymﬁﬁ%ached to the body 10 in proximty to its
upper open endp S s the
primary seali ng rf1a3@llb%g?é\}v§;é%d°% e&?é(;sﬁoé‘?/lfeb 392%&;1?% nrgnﬁaﬁ%qﬁ%d 10.
Further deiody!|& mrﬂdﬁhed;ebyf easideveall rasseatbily) o 4t avhidhe is dispesededtirelyeori scussed

in nore detail .bel.o D sposed.wi thi.n the, 10 are four partitions 18
whi o ar 6 IR GHIAL AN ATHEBPECHARICE B oPEMIRA ORI BpeRPIT Sl 1 ¢

separ at ed Ho%mtmhé esﬁaﬂxsxssﬁaébé@ mﬁﬁﬁdéﬁnupﬂagpﬁ]&lﬁ 180fe SIBAFA] S 32
(Fi %ure 2) ich extend along at |'east substantially the entire ei ght of
"t helBody Jassemblyi4 iw thst lllymwthmmdlmyntwerdeﬁu%d by é'¢1utpaocls 16rwhikle arsssenbl ed

condition G n en end 12 of the
body 10, bgw’ﬁ g{e%g%cg s‘g{rﬁ \ﬁméé:ﬁ %pgﬁ%?wg%?f clgr SOHPRE ng panel
16 and pargorticntheréd¥. (vikheplambityeof fidtinesa1) tieer it covet Gupptat Sudfikés 19

part i | oncvitdiierisge 2fh tmléo%sééﬂwﬁgc B BiEro P YOFoR MEh ABHSIELS. such
that ther gepngva Fﬁékb&@kbﬁoﬂiﬁ@g REpAr SFaptREEE 2 space
whi ch extendsv gl ong t he hei ght t he gart g Naﬁgﬁgdr?ééghgﬁ%cgch t hese

spad8s 24 doyersupperigutiadsyl9dor 189hlp£ the gpver §0 gmtOﬂmiméy sO,BEfwhblyinseaiir@ connect
the partit I [ QLh dir n 16 _and jmintain -
t he sane |rhlg{s?%la ﬁ%é@ﬂﬁ%ﬂ%@%ﬂﬁgﬁtﬁ 16?’?@%’ tgatfgp%oa %27 '
- PCT/ JSOCRZ:iidgaskéﬁﬂterfmﬂ snctmneszpalmch plovides thequdayy sabposieficebuiveat eral |y
spaced spljts se s 22 rom over| appi_ng or abutting

pi eces or ! iﬁ?ﬁ‘&’ %&“ﬁ@bﬁ%v.@e@%ﬁmf ,ogéhese?pgpé%realpgng tpfhet s stored
W thin tthﬂﬁ{\ﬁﬂlbaldlsﬁﬁgaé@ﬂQnﬁgaaﬁﬂB@oﬂrl’ e at |east substantially isolated
fromat |east those components of the materjal delivery elevator 100 which

may 28 pot ent i alllisposgs, withig| the bpdvn 10 arg four prrtisiens 18 dtich areapproprigalyt i ti ons |
8b and 18dpRRdnidRh! paBlibis 1838A4 $3c%re separated from their corresponding panel 16

by one or more spacers 32 (Figure 2) which extend along at least substantially the entire

height of the body 10 in at least substantially vertical relation. In the assembled condition

the spacers 32 do not extend beyond the upper open end 12 of the body 10, but instead

25 are “sandwiched” between their corresponding panel 16 and partition 18. The space
between the panels 16 and their corresponding partitions 18a and 18c is relatively small.

- Each of the partitions 18b, 18d are disposed inwardly from one of the panels 16

such that there is a vertically disposed space 24 therebetween (i.e., a space which extends

along the height of the cart 6). Maintenance of each these spaces 24 is provided by a

30 plurality of spacers 36 which interconnect the partitions 18b and 18d with their
corresponding panel 16 and maintain the same in spaced relation. Both partition 18b and
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The material delivery elevator 100 is illustrated in Figures 2 and 4 and
generally includes a platformassenbly 102 which supports parts or any
ot her payl oad contained wthin the naterial delivery system2. Principle
conponent swofoit42er pl at f orm assenbly 10 102 i ncl ude an uppRETAS0GR3I470r

o1 at f or m as SRRy g el By AR ST kpdR 304 Rkl Rbfooh e B2 Wb B "0

within the b;edmml:&frbm q&eﬂaplpdgd»r hbyuttingthi¢ceeoraaistantd othel 3fpropridtérgedteliker i al

delivery el evato 0 whi riately int conn cted with the drive
assenbl z o G "ﬁgf pql ét"Ieé%““d"Fﬁg‘{)‘E‘Wg ?gfysf’? e&%‘ss@hwali!%
i ncl udes a H@dﬁtemmﬂuu%t hog c%ﬁ@@xi’éﬁis'o‘f&e%r?a‘i‘@elﬁreﬂy@ld%ﬂo{'léﬁwﬁxeﬁ’ﬂa?r drive

screw rod assenblies 172 which each extend upwardly fromthe bottom 34 of
the cabt 6. potestigjhyiadeerseivnfectsiaanlinesslevelgviatheipattitions 18k ansi8d antl theissplib| i es
172 are disposed, at | east generally at the four corners | I6a d of the

pl atformasssngi%?%l 102. One guide rod assenbly 140 is disposed at the

corner 116d, whi Irae inaRriglidefivergelevhor 1006 ifiasaredliy Fids 2 andld éraBy the
corner 116b which is "kitty-corner” or diagonally 20 disposed therefrom

Sinilarly, drdudespplatfiorm éﬁﬁﬁmbla 192 whiel|syppoyts paids Qragpa%amioa@wenta@eci ner 1 I
6a, while the I %?g] cor ner
1 16c whi ch 'S &Eha?{l/{ag%n]@%%%t ?ag?)lﬁgp*acx{#é%&%ﬁ%ﬁ refrom ch gui de
rod agéenbl y1024hideah upps platstraflstfom diadd ardoicte im:émhlylmdsunltmg platt ®Oconnect ed
wi th the bottom 34 fth cart 6 rmref rs 146 and which 25
extends at e3¥TeY @%g#ﬁ@h@@%?gpg%ﬂ%p W?fﬁf“a&@bosed
about each Q;h %eeédmspﬁvﬂe@?%d@u@a glb%ﬂhe&miéawm elevgbrides a
bushi ng assen which slidably int aces with the guide rod 144

Ext endi ng f r18 hsganrqr@atslygmewgnnqqms‘f!ﬁhghelcyweas@nﬁlypawntmg platsr 20cal | y
spaced CONNGe il ok Al lrivRlslembF136 T ABEF ofidcGONRERH Bics 13 n L PI NS 168

which is use partic | mpor tan unted on end of each
of thdSe comparof bwadwodsveleiw mdassemblies l@wlmh Ieachélﬁ;end/mpwhrdiy’lﬁ'bmrﬂib i's

I nt erconnected wi_th assenml l.at e fthe | at f orm
assenbl y 10%’ tt°‘f§4\ﬂb&’6ﬁ‘% %ge ngéi"g’gﬁ 48%988%5‘3%9 @StE Eher s 124.
These feat urgs afdsposdds Ieaﬁtgeﬁhrauy at B e cBireRc 165-8\08 tliéfplatﬁ'nﬂlérsﬁﬁlbﬁA‘ Bin
addition to Figure 4. There are nunmber of notable features regarding the

rel ati onshi f0BePupaHderd ﬁssewlytll‘?@ islisngsed 2y thepomenbl Gdewhilerthe gthgr guide pl at f or m
nbl 10 ‘ 152 of
assenbly 102.4 Esiséxﬁﬁl %‘ & 1(%#09&1 4t gﬂ: c%f]h‘}ar PR ?ﬁ{yb %}&’“& (ﬂggﬁlﬂ@g . 0

each gui de rod asse are ose In one o paces ween
one of0t he pifspesed tﬁ@efocfmt SﬂmltnnlyyoribOdrmeckcmmodfassemblypm 1stdxspnsvad1£bhe

comer 116a, while the other drive screw rod assembly 172 is disposed at the corner 116¢

which is “kitty-cormer” or diagonally disposed therefrom.
Each guide rod assembly 140 includes a shaft or guide rod 144 which is
interconnected with the bottom 34 of the cart 6 by one or more fasteners 146 and which
25 extends at least generally perpendicularly upwardly therefrom. Disposed about each
guide rod 144 is a gnide bushing housing 152 which includes a bushing assembly 154
which slidably interfaces with the guide rod 144. Extending from each guide bushing
housing 152 are a pair of vertically spaced connector rods or pins 168. The number of
connector rods or pins 168 which is used is not of particular importance. Mounted on the
30 end of each of these connector rods 168 is a mounting block 148, which in turn is

interconnected with the drive assembly mounting plate 120 of the platform assembly 102
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18d, such that only the connecting rods 168 extend through their

corresponding split seals 22. Therefore, there is at | east a substanti al
i solation of the platformassenbly 102 from the guide rod 144 and gui de
bushi ng wewsndrgy 152 of each guide rod assenbly 140 (i.epcTASosR3peartition

18b, 18d separates t | a ryfp assepmbly 1 rom.a.subst anti.al rtion of
each of tif@ 8% P’Ej@qeotgﬁggeése%ﬁ?i’gpéesi%ﬁge% 1%%‘5’ & ﬂ’[erfé‘?af e‘f"?"&%&obet ween
t he nount ipi?uestdppgknad&ﬁﬁ@itomheg_ui de rod assenbly 140 at | east

substantially isolates each such. pounting block 148 fromthe upper plate

or pl at f or m 10¥hess ang mynber, ef pptahle fegturgs rpgardipg theaelatonshiphebveencach a

storage s Ibhies B ' | t | it er faces
with a |o&e§§’%§ﬁ‘?ﬁ°@?§1"ﬂ’ﬁ§? nd s t?gdr}%]a?éesﬂefbﬁ%%&‘?%ﬁ\%ﬁiggﬁe@ L hed by

t he §dri vandgaidebishingdonsing 5 2ofxach gEde radmsseantdy 140 arp dispeseddnopooient s, or
other materials ich are I n tore 1 thin the rial..delivery system
2-wi || be i PPES 8%%??”?"8‘1:?’}?9@}@ qu’?iﬁ% 8@!‘%°£’e‘@ga.‘1? °P%%ﬁ@%*‘“?ﬂ§#§gst gc kgd
trays) on 188, sHéHiRkt ofitytictofnetiifiy Rils 148extnd tHraughthadSRaeiondih@splithdath is -
defined by the upper plate or platform 104 of the elevator 100. 20 Another

way of cha@Radhereford, thgrainatdeasta subptantial isglatign pfthe platform assemmbly|182 &pvonnect i on
bet ween ch.:gui ; . t : Lo 102 1S

di sposed a é“ %t)ymogﬁd %ﬁe@g%%%ﬁéﬁ%@aﬁzsﬁ?@c%& %&B%%gﬁﬁggﬁp él]e\(/)\ﬁ |1 be
stoted, napattitionl8bLiRdeseparated the platfofin asdemblyel Q2| fadrh arsubsteansiehfidrionl€@2 whi ch i s
defined by the platform 104,.0 t_alower _elevation than any part stored
in the ma%leé?l} %flﬂﬁ'ﬁ"‘if{eé%‘g;sé% s %@ Fiithezpgregthe FﬁﬁafggWF%{l ‘?‘Bﬂ’é’ 8ot ween
each gui de, gt 48SsTesabh Ymikid GodaskeRibl {40 57 RaEsE 3UBYaNGADY isdfatdshdch Fadrer 1 al

delivery elevator 100 i's selected so as to further reduce the Eotential for

parts, conpwtingblock 448 finm the pppatipiaio eepladorm H4 en whichithe pats willd bei ng
cont am nat gd L .of 1] r ?%;mi] . jn the
position o SPP%Q ‘%F‘%‘%@%‘%‘%&%ﬁ*ﬁz g‘%é?sz ec %‘?%%%&?Eqﬂgt e 30 pair of

dri {8 scr diterfadts avith @ idwer efatd 212 éftheplatfiore assembiy 02 vdachnis defined bylte enl ar ged

view of Fgure 7.jn additi | qure.4. Fach drive screw rod. assenbly

175" nol ude asserivly ik a0 o ottty 5, Sombiet, AR B o

. screw rod wiiéh #bbéibg §t6¥ed within the MaRriali deRodry SyatchD2 will bedidpaseddiRtfipérm

~assenbly 102 within the cart 6, and which rotates in the opposite directian
to | ower tindirecHy ¢8-8-oinAng O BIORR Sfacked trays) RR 4n ppRer susfaced 08 gf theplatformng of each

drive screwd.aa, ?)(Yzawfﬁﬁh isr&hﬂggpyy %50%819&%&@& SRS mmfrrméﬂéém&q ogssenbly

200. Each upper” bearing assenbl JO" 5 'i's appropriately interconnected with
t he2Dower Anothiensry of chatacterjzingthis relatienshipastosaythatdhe igtercofuieicjon eet@den A | ower -

end of eacc-:ra]lcl'(xj rglili g r&f' arts%evi'lni;l?rdl 43)7£dqf1(et Sﬂ%mg Qﬁrsgx%gﬂl 1%2% id}/sSos%ﬁ ra?\zllvlower

elevation than that surface on which parts will be stored, namely the upper surface 108

of the platform assembly 102 which is defined by the platform 104, or at a lower
elevation than any part stored in the material storage space 26. Therefore, the
25 relationship between each guide rod assembly 140 and platform assembly 102 of the
material delivery elevator 100 is selected so as to further reduce the potential for parts,
components, or the like disposed on the platform 104 from being contaminated by either

of the guide rod assemblies 140.
Changes in the position of the platform assembly 102 are affected by the noted
30 pair of drive screw rod assemblies 172. Reference willnow be made to the enlarged view

of Figure 7 in addition to Figure 4. Each drive screw rod assembly 172 includes a
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aperture 42 fornmed on the bottom 34 of the cart 6. Support of this | ower
end of each drive strewrod 176 is provided by a | ower bearing nounting
bl ock 180 which is appropriately interconnected with the bottom 34 and

whi ch al | of/ppxy ot ation 'of its 10 corresponding drive Piﬁr/lﬁﬁigiﬁ@ 176.
D sposed about each drive screwrod 176 is a threaded screw rod nount

assenbly 18ureadeddandar drdversersii red 76 which fptaterinope direchion tavsisy theplptiorma
connect or r %gieﬁ{b;ﬂdi withn The-EQ? 6 %ﬁnﬁﬁch%ta&%dﬁt@égﬁosf@ ec%rdngd féﬁleﬂ‘&g whi ch

is used is n of” particular inportance. on e en each of

t hese conneqilaformassembBol (2svithimthechdt B9 Aml uppér chd 2f eddhealrild serowmned 1 il ock 192
I s 1 nterconnect Wi t e |l ower surface. of ri ve assenbl nting
plate 120 ofmﬁ’i‘ﬁgﬁ“%"%ﬁ%MWWW?Y&Q&%&NBP%W%@WQ%QW@ . There
are a punberis ffwdiptath) iftcfcdnhdétedsvitiiBaloWeP dirfaBEof tBE g&k&%&%@@&%ﬁ@@ each
of the drive sCrew rod assenblies 172 and the platform assenbly 102. First,

the dri vg Figate Dodh Iorar gndj of eachrive gerawund 1 svftmﬁisyhmagh sidriveisdnewr i ve
. . )
of the panoi Benge ¥ hoftea B8 R Gyl BPSH L 67 Sttt R ER ef o " s o

that each caipiveGtieworod 406 19 providedrtiisa v ghrigh mothtidglocks P80 whitaks 22 on
one of these partitigns |18b,18d. Therefore, there is at |east a substanti al

i sol ati on ofapPRerigelyinterconmested yithythe hottqm 3fnand, whigh; ajlews deraratation of i#ts and it s

correggondi ng s&hENn JRMAr0d§9€nl y 184 of each drive screw rod assenbly
172 (i.e., 25 agpgartéi%on 18br,0 18d separates the platformassenbly 102 from

a substantial polisposedabouteanhidrivé scréverodil7§is aghreasied sayelv rsismonint dsesntity 2) .

Furt her nore, tgg i nf.erface between.the m)Tlg,B ilr%g.bl ock %92 ‘ﬁf e drive
screw rod asSanbt MR Ay S g?' i°3 4t A FORReCIE IO P W onount i ng
bl ock 192 f riygmiviBervfpsine@birogs ¢ipids! 196 wdidRisleéd Bhotbf pafticul® irfiidasice, Wi | | be
di sposed. That i each nmounti n& bl ock 192 directly interfaces wth the

i's
| over 30 surlewndedioptheendiof gack ofthese eanaecterads, 19609 meneting blockdP2ndhe by t he
driveqasse : A dCQ% ogmgqﬁ%g, or ot her
ma.terilgl S m%aéwng?gﬁ%%?%ﬁg@%%&&/ 1 ?Efsg% E}%%i@ﬁ store 1%\/i thin
t he mat eri almoimtingplate 12¢ of thapltfnmh hsstrablyiléP by exk afimare fisteness 1241di rect | y
(e.g., 1in one ot nore stacked.trays) on the u r rface 108 of the
pl at f or m assenbl ;“’ifséfe “1"3’“?%"%‘@?‘?‘?@@%?%@5)&5%??3 P%’t’%b eMeatt or m 104
of the el evajfitic A0 scréWebd1@keniblics 072 arnd e pltfofh 24saeblyn0s. FRitaht@Asi p 1S to
say that the interconnection between each drive screw rod assenbly 172

5
and the pl atsFRPFPGELAMA porevy ol meuntassprsbly d 84ef each drisscrevaodassanbly {Fan t hat
surfagg on vl 8808 Snedftle Phces PR Heen V3B e hiHRIs1BREMe BHEy BGRaJN8 Of the

of the partitions 18b, 184, such that each connecting rod 196 extends through one of the

split seals 22 on one of these partitions 18b, 18d. Therefore, there is at least a substantial
isolation of the platform assembly 102 from the drive screw rod 176 and its
corresponding screw rod mount assembly 184 of each drive screw rod assembly 172 (e,
25 a partition 18b, 18d separates the platform assembly 102 from a substantial portion of
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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pl atform assenbly 102 which is defined by the platform 104, or at a |ower
el evation than any part stored in the material storage space 26.
Therefore, the rel ationship between each drive screw rod assenbly 172 and
pl at f or nwesseszt y 102 of the material delivery 10 el evaror/ustiRsig sel ect ed

so as to red t h | L nents..or .the Like disposed
on the. pi SPHSnD e PRIGR] Advel W BRI E TRORE Al sncipty iy o

assenbl i eﬁ:c orﬂeE&.mcRetsabkeﬂrtrayﬁ) @ang::e@ger;daﬁ‘a&{] mwoff]thé plattbmgs.ssléﬂxﬁlﬁﬁ_anges t hg
osition of .the ,platform ass the cart 6. In. this regard,
g screw ré?’&“éid"f ‘Iing‘?e%%Ylﬁ‘F EI_’R"FR@EP_ qr}élaffggn%%"f tEG\EIF"aé?HOQf Apgther way efhe d?i ve
screw r odgpabdferBingdthlsaeRiibRip/i8 it6 Bay &aﬂﬂ%ﬁ%&@nﬁ&ﬁ@ﬂbw&g@gﬁﬁode%}%4 of the.

cart 6 as illustrated back in Figures 4- Each 'screw ro 204 is
rot & ed bycrew mest assenptdp 172ridgheplatbernpassenmbly 92 istdésposed at aloweotlevatiodd of -t he

cart 6 vig. a ai t, of : n uralit f fastepers 224
such that ﬁwgh%ﬁw%c%s%% %E%l&u‘ggf%gnégm bg\/\%r@%ﬂi‘?eyuﬁpﬁ? %Lﬂﬁ'ﬁe éairﬁfgﬁe aperture
228 whi chpiatfofne akambls 102whith isuefihed bydHe pibtfoith 10agoraRs lowerelbvatRdtag this

drive Sha]Pt 212 at _a location which is disposed below the bottom 34 is a

drive pul PBYPasstogesdip theanaterigdstorpgespaee36. Therefare, tharglatjonspipbsivesneache drive -
shaft 212 4. ; ragg%ﬂ% S S

provi ded S?Q%S ?‘?vlg@tgggle{x% Géffﬁaﬁgﬁﬁigéni nt gf%ﬁfo eﬁggégﬁ%it?e%‘ﬁo s | oop.
O hHY contlematoul)0 is sgleatied spars teredueasthe pofiential frpartheompbhénts; dr théllikeough a

direct interconnegti co be,utilized. in the.illustrated . enbodi ment
the dri vedgggs@ﬁﬁ? @e?%g"% W‘ﬂfé‘?ﬂ}’?‘}%f? i lgatFQ%‘Fgﬂ‘?Yﬁfc’ﬁmrPé?ﬁsﬁzgheénd an -
‘idler pulifyey 252. The tensioning pulley 232 is interconnected with the

bottom 34 of the cart_ 6 by apounting block 236. The_tensioning pulley
mount i ng bl ockRotation of eachofdhcdiivgsergygodsd 7p ghanges thapositionief thepiatiorrs | ower

surface o ],blq,tz - h | ' ﬁé% rewth by
a plurali Ea.;s%% : f as%@%ﬁgr?fs}w%ﬁk' '?’Plg]gg}e asfg%g?‘s% %gﬁe tengg%&?ﬁ&rgggh slots
24015 or e dovean endhef czelnef thedning soreM rogds hiflat ailovgtitn whikh B3Hisposdd Uebmstheone of
the. sl ots, 240 i ape . . at. | nodi ficati of the
posi t1 on Bpiemad of 888GFs byt vaihifhionel s, RO e Bbu A 232
relative fdtatedBy §aiotad 20@4This mota? 208 isin@intsdam thélsotiop ¥ efhddartédadri ve bel t
268. Simlarly, the idler pulle 52 1s interconnected wiith the bottom 34 .
of the caPP‘m_émB_SPrH“’i‘?’B'ﬁﬁ?pﬁﬁ‘; BP 1“23%‘.%“ s 2ot weh thaf itedriveshafti2Ag bl ock 256
s di 5pOS%Qteﬁﬂstd&bvﬂwﬁrdlitﬁﬁﬁﬁa%f’orfaﬁérmz%ﬁvﬂi&ﬁsi-é&)ré]@%dﬁgﬁéc n'ﬁcﬁhotfhe bottom

34 of the cart 6 and is 5 I'nterconnected therewith by pi urality of
f as2@®ner s tizaart 6THixed torthisdaMeshaft 282 atadeeatign which dedjspos¢dhelowp i@ bbtomed on t he

Hdler pul gy, IRNAGUIS d'sholiet2fs. THIRRS of in@lstary wibtidh S B8 lrive shaft 212

of the motor 208 to each of the screw rod pulleys 204 is provided by a drive belt 268

which is in the form of a continuous loop. Other continuous loop drive members could
_ also be utilized. Although a direct interconnection could be utilized, in the illustrated
25 ' embodiment the drive assembly 136 further includes a tensioning pulley 232 and an idler
pulley 252. The tensioning pulley 232 is interconnected with the bottom 34 of the cart
6 by amounting 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 leastone of
the slots 240 is shaped to allow for at least some modification of the position of the
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shaped.to allow for at |east sone nodification of the position of the idler
pulley 252 relative to the bottom34 in the illustrated enbodinent, to in
turn change the tension of the drive belt 268, although such could be

utilized hwoewsazmel | . 10 Control of the drive aSseany PEF/USP0NE mat er i al

delivery el gzﬁt%gég@gzézr%%wgb&%ﬁsm hlg8 e tnsRRSEHRHAE6E whi ch

IS presente control l'er generally 1 ncludes a
progr anmabl &ek 268. Similaty, the idier pRilley 292is auctcmned;teéwgh therbettom% ofthhcarh are

ower ed vi I . troll b d
D o 1 S SRR PSR A S 5o T Bt £ Do
i nt er connectgd hgd fihiRd e te R9%2r @ﬁrﬁdaeotdmb%n@ﬁzssmufm&?cﬁnf@md he

material delivery elevator 100. The operator control 380 is greferabl y

i nt er cBnnec tintdreonnepted therewith o plyialityo Tergi26Q: o herse fastepers 260 grerd or
whil e a not E‘]"ﬁﬁj roller
board 398 a%oﬁ”%%éﬁﬁ%&goﬁﬁgo prp%péfn gtgil?)l‘n'ifgiés ﬁgﬁcﬁ'&aﬁga& Qi(}{
di sconnect tsl#jred ¢®BINRE foprat ledst sememodiﬁmudlebfemeposmoxséfthsmmueyjmth t he
20 material delivery system, 2 re in the stati wher e the terial
del i very syﬁ@WetQﬂ?@°§@P@élm9‘%s @e’é}’t"‘%f“é‘[‘&@ﬂgﬁgﬁmﬁ’ﬁ? on 432
to be discusg f}%l\g%leﬁ%S aﬁﬁo lﬂtﬁﬁfdbetdﬁﬁzéﬁ{&ez@ﬁéﬂed not 'nC| ude such
tro

el ectronics. e operat’or c 380 includes both an "up" button 384 to
cause 10he pl at f oQontrelsafetrb |dyive @gsemblynbite of theamaterialj delivéry algyaker d0@liis ect i on

and a "down" butt 8 to cause ve in a
vertically d%%éﬁgﬂ’aadﬁvg&?‘ft{? e ?ﬁ%ﬁ%gﬁ%ﬁﬁ#ﬁ?swn@@%&g%l §M% ruct ur ed
such that anogRalABs gem‘algr RERdéshe proghimdibilé Wgic Sfrol 6r PLECIN2t il zpl atform
assenbly 102 at_the desired height wthin the art

posi ti on degranefarmsy 3peeviy PBW?“’d Wﬁlallé’“&ﬁﬁlp@ @r?g%tasd’f’el‘(%é‘ R%QFBV\M
but t 388 VM CYIYY ?{m t t
egt rgﬂe Wi t hi hﬁ?lﬁg cartggg(l a2k q’?%“g’zi Vatb?’g%@(%\?&?h remé,/ean Sppirbptiateyie] ThS

but t on 388
caused5t he phtatchmrented swithrihe motb@ZOS of the driwé assembly 336 fop thet oaternd delliveent er "

PaT] USO0) 23 ety oL AR et cho et BaneRPar i BRI o

| east one ofy tii%kgdiwﬁndc@ A SERIBEbY, eﬁh11e4@ Mibfor Ofdenniind Medble Bastvaﬁetrs 164
(Figures 4 and 6A-6B) e a sensor IS interconnected wth, the body

10 of the camereem(eptsghmotzy cqn&OH@’tbe?rﬁfa’ﬁ&%@ﬁW 208 alse preferablyutidizst y 102

has reached upward 5
Cravel of ¢ty HAREHER b Eiheha 28 o e R e P g
160 i 20 int enﬁamwmwmtem 2tnhey reyuaitl ot thesthiangviiene the mgtetiBiieliverysystegnst one

of the guid eZ 1rs ggtually being used (e.g., station 400, station 432 to be discussed below), or such that

the cart 6 need not include such electronics.
The operator control 380 includes both an “up” button 384 to cause the platform
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 desired height within the cart 6 (i.e., 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.c.,
30 activation of the “down” button 388 causes the platform assembly 102 to travel to its
“bottom dead center” position). In this regard, a sensor trigger or flag 156 is
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assenblies 140 via one or nore fasteners 164 (Figures 4 and 6A-6B), while a
sensor 96 is interconnected with the body 10 of the cart 6 (Figure 4) to
determ ne when the platform assenbly 102 has reached its | owernost extrene
S0 as towgicsaaati nue any further 10 downward travel of pchgispéasidor m
assenbly 102. Fi ep he art, 1 1th a Iurallty of trays 94
st acked oﬂf‘?fﬁ‘é“ﬂ?g‘ﬁ'iﬁ“?‘s‘gﬁgﬁ’s pioysRs 8?%%’% Sugpfthe gwde rod o | on
the pl at f gsseinbRdd 140K dheios mdtsRaERSs 1&@%&%&%\@@%&&8&8@? dead

[

center and top dead center positions s is a représentative position in
whi ch thelmle@p%ﬁcteaé‘flmlgpdﬂ&?@hﬁmGanun@Z)utmdemmm engheplatfam bei ng

w0 ot SRR ehcopd it pReieoffenttth e o Mook i batper b <55

i ncliide omravelrofitheeplatfamt ssserably 102 e Simjlartyyld yersop krigget iok Vlagf 160d@nt i cal
parts. The .o erato y en the “up" ton 384 on the operator control
380 to ad\’/‘éﬁ’fjg tpSﬁﬂf@??éﬁﬂ??ﬁ%‘ig igi Hga‘tlﬁa“(?%[?éé}%? g B the trays
94 at the mﬁeﬂmnlmﬂoi&om‘fa&mm ECmABAL- wﬁﬁ@é?engﬁf%s 20 in

this particular tray 94 have been used, e operator may nanuall’y renove

this now lgnﬁﬁtoy’ch@ﬁ“gﬂlth&Wﬂ%@fthmm @lgm)nw@tmmmmplafmin as for

appropria C §%%’! hetray 4 are dISp ble (i.
non-reusa%’?se%bﬁ’?ﬁ&fi&%ge{r%g %rg it then aga ©Ri% t?ff@ Scop g‘ﬁﬁ%"84 on the
opet@t or dowhwa’dtﬁﬁélotfﬁaefputfdmrassedibaylm the platform asserrbly 102 in an
upwar dl'y directjon "full"™ tray 94 to the sition or 25

| th
el evation desi %égfﬁgggfﬁ?agf@g’x GiRipeaHEy of trays P4 stagkad; 812 upRerr ene, t he
| at f 6
platform cagsembs e the Platfors hs%@ﬂﬁ?gl@t(xé e&ﬁﬁ'ng %ﬁ%n ?i%)wlﬁ dé]sgg sed

centimeters) fromthe open end the b st zes the
desi r abi | isemewhere hetwm@?b@ttolméeadv@mscren@mdnad céifter pohiticms alhis ish the trays

cesanbyy oA ek o i R St e
actiyati Olbelng‘suﬁﬂned iouiil Opbtatdi',CHQuﬂ)ﬂ'knbySr bdtk, mmlWeHlscﬂﬁEd hemsreany ef f ect

on the po |t1 [ 14227 PCT/ US 23147 | at f orm assenbl-

102. Thg 1§QQ raa%t??l:l%‘?rﬁf\t&?uf‘é@%élb ofithese trays9 ?ﬂ%&%ﬁé&@geamve retract Y

the pl atf?ma asEaoRpichliYa pRrdlitFofldintied patea he Spritbr BAPdds Fs%:r action of
I on

the platformassenbly 102 to this bottom dead center p03| y al so be
af fect ed [Bytioredffqncthe APeraex ¢putrol3fiHo agvance thegdafosm assembly £021smas toont r ol 380

of the dri WapGRYnE 8F th€frays94ABHRE TPe¥ opiind 12 of the cart 6. Once all of these parts

20 in this particular tray 94 have been used, the operator may manually remove this now

empty tray 94 from the material delivery system 2, such as for appropriate disposal in the
case where the trays 94 are disposable (i.e., non-reusable). The operator may then again
hit the “up” button 384 on the operator control 380 to further advance the platform
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 features of the material delivery system?2 are illustrated in
Figure 9. Initially, it can be seen that the enclosed space 26 is divided
into an upper chanber 28 and a | ower chanber 30. The upper chanber 28 is

that portiweoepissthe encl osed space 26 which is di sposed pirnssolibglpe’
el evation or _above the platformassenbly 102 (i.e., where 10 the pacts are

stored, and PIAHeFR BspeRblyel0e, i e o Bk Adhereafier puomaticallywer
chamber 30 irgrdiib plaftbid %eﬁﬁiytlpﬁtﬁ%&%ﬁmé@@%égsi??igﬁe&a\m&l sfgeed at a

| oner el evation or below the platformassenbly 1 ere various
parts of t helatioimassembbnii2toltB6 bottom ddad camtercpasitionduay aleo pe effetat by 100 are

| ocated). Since th attormasseml v 102 vVes I tive.to the body 10 of
the cart, tmﬁ(‘fﬂh‘?h °“ﬂ1?88¥§° %@r%«;ﬂ?e gﬁ%ﬁmﬁﬁq}\g#&’éﬁe %vg ol changes
as wel§. Aneidambifssiure illustrated by consideration of Figure 9, in

addition to Figures 4-5,  is_ a seali ng/ non-seal i ng feature provided by the

material del i ver Jurthes featuses afthe materigh delfvery sysiga 2 are ilusiratsd inrfigwedi ti on of
th | at f . | el '
bl wr ol Lty oPEEDE e bethen gl el inflofeAplcS 26 e oyid0A ey it BEdEESS B

20 30 with taheakower clamberdo. iThenpper ohaniter dBisdlit portidebf the encloyd space 25 | S

di sposed. As w.l.| .be I squssed in nore detail bel ow, e terial delivery
system 2 i s "ughis disposp ?’a&é@ﬁu?e‘ﬁt}m% VP °W‘la§?°'§{’&1r9? i YRSFerent .

M ni efyi r ongRNbeis 8 storel SR therehP a fdteridd BloragBBhic or Zoid) GalL Ynelohest 2
downward flow of air or other appropriate gases onto the
assenbl y/ pr sbansher 3fiis thatportion of theenelospdispace 2orhioh isidispased ot 4 lawer eldvetion i ness

| evel . The ' el j,Vv . t iRt hese of
bopii cat 1 oo HRE URfEroRh alBSH 18 (S R BBl bt Bl GSEMN P 01
this i s due faitht entkial deliperyteldvatot @) ereilcdard) eSined the pdatfoemfBseniblpne 38. That

Is, any air flows to whjic h erial delivery system?2 is exposed are
not ot gt | ERtEY Ay e PRt b et et i yrpHE e BHIAWED

conti pye dQﬁﬁﬁﬁe}nghahgés%%n.t he material delivery system?2, principally
t hrough the upper 30 chanber 28, through a small space between the

peri neter of theApptherffenture Hysteatasiby capideratinnofFigure9,in additipngo Riguresdrd, i nt o t he
| ower chanbg far d J ' -22 [ 1422

PCT) Usy 25 A eon g DR Bafife ey B R R v ery st B AR ¢ e

bott om 34. Roderérmiried b theposigion kfthe platfomi bsanblyd02.i BrthRZegad it Boemupper

o actual |'y 3 GoTspes DB PERPRloms A oo (Y MERSTTBer Bejoprische.
envi r gpment 3o RyiditheehvidtendibinSiticd théiﬁxgieﬁﬂrdéliv%\fﬁy%@nzz is é%sb&eﬁ.oﬂ% @ifd, such

as during transport of the material delivery system?2 froma | oading

discussed in more detail below, the material delivery system 2 is particularly useful in
combination with a minienvironment. Minienvironments, and clean rooms for that
matter, typically direct a downward flow of air or other appropriate gases onto the
assembly/production area in an attempt to maintain a certain 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



area to an assenbl y/processing area where these parts are to be used in
sone manner (e.g., disk drive assenbly). In this regard and continuing to
refer to Figures 4, 5, and 9, the naterial delivery elevator 100 further

i ncl udeswo@anangdoff 128 which is appropriately intercomoraises23ast h t he

pl atform agse 02.by.a plural bty of . fasteners,]3 nd %ch 10 extends
at | east g@%@%f}mmeﬁ? Oﬁﬁééﬂﬁ%ﬁqoﬁ&aﬁg%@{? %Ti; %‘ﬁﬂlésro | ate seal
40 is al spteffabsestich hsuls thdppar éds of theBpacko24.0m 34 whi ch contains the

plurality of perforations 38 and_ i.s appropriately attached to the bottom

34. Al of the QBersinationsgxistyg whichdt wepld desjrabledp actuallyjisplaie thegontents, t he
gasket 40, | e%n’%b@?{? &R | ' : ircling”
t he perfor%ﬁl@%ﬁé’r ea of t eﬁlﬁlgttom %ﬁﬁ%?&?ﬁgﬂ%grtﬁé%gﬁﬂvﬁ?ﬁﬁmg%gﬁg?atform
assersbl y 1B3Zontsined, spctsasdluring iransportof ¢he miatemial clehivery systemi 2 iftom aloadingi t s

| ower nost ex%rerres?]hge/ st andof f #%lg egga es thegﬁgeak%.m to at | east
subst ant i af"F3 OARASSTRLY/RINCESSING AR MiAere Yiese DAL AR 10 05 X5F¢ hSAMIR MAMPSE i ch t he
material deld \d@dodrive aisehibl). I this $6pafiehd coftlintisiStoréfePfolFigured s, is) a@ent whi ch
pass through the_&equforations 38 at this time are at | east substantially

precl uded themeteriabdglivery stevator O fyrthar inclydes p ptapdadf 1A which is apprapriately 20 of

t he standof L{.b: whi

substanti aﬂft?é%rﬁ%éﬁ%‘g%%&gFfrlgfﬁths%sgﬁlaqu?%gﬁ%%rgﬂegﬁgr%g?ﬁé‘ghm ere the
"cl eEn" paedtendsiat leash genemlyidowdwardly thereffom. Af gasket ar cthertappropeiate sed 40f upwar d
travel of th l.atf orm assenbly 1 I.a agtivation of he, "yp" tton 384
on ;/he ope}sa‘ﬁﬁffdl?B?ﬁep?ﬂ}b%th‘eﬁgadPgﬁ{?si‘gg’"hggi/@cﬁ fPRtawng the mﬁﬁ%g urem)ved
by a suffigireiticis SSRABAYYPedPriatily difachedtchd8bttord 38, ARbItht h@faamness 40 such

that 25 any flows entering the material delivery system?2 may be di scharged

t hr ough t hare thesgbyslisposedinwardly from the gaskes 40, whiel may theabe cinractenizgd 29 of t he
body 10 of & L ] th
ot ol _SrREaSBE b bl Hhe Bptihel Bich o A6 BodOFLARS Gl & Wpillene 12 |

del ilery  piatformmsRerbily Il 02fis slisposed i ity battomedead Centdripositiorsorcie italohaimast

I nterconnected w,th t 10 at.its . u r.ope 12. . Referring now

to Fi gur es T Bk: staﬂggzggg%%gesﬁﬁ%%eet@ Jo §§‘??sa S&ﬁpagggg%sf% the ¥pPfte 58, and

a nol di ng gEdEbly b thdérvironhent apivhiehthexhatenali dolivdre syatears? &dispoged. WO

01/ 14227 PCT/ USOQO 23147 by a plurality of fasteners 86. The nol ding )

assenbl y 6EMids fpm thesavippmentwhich passhrgpeh the parfergtions 38iab fus trogae at Four  of

t hese nol dj ks JHokERh | ' : and 70j,
géﬂ% s ﬁ%‘x‘}@{l}ﬁprzaud YioWhlgHalidns &&i éﬁmlslinegi?@nﬁg %ge?xgﬁba

each may b ur aracterized as a first cover ssenbly
72 v ch i of thastanddfff R2& witlethe|gaskeh#A0,iahd thesehyraing 3t 1euppsubstantially preclwded he cover

90 5 onto %@%ﬂo@{ﬁé ingwttﬁehlﬁ)pgpc\ﬁgﬁxbé%%hge%‘ cmgn’bfageé vsf]‘l?beor]:eta}ng& Xﬁgést 6. Each

first cove
after a certain amount of upward travel of the platform assembly 102, via activation of

the “up” button 384 on the operator control 380 as discussed above, this seal will be

removed by a sufficient disengagement of the standoff 128 form the gasket 40 such that

25 any flows entering the material delivery system 2 may be discharged through the
perforations 38 in the above-noted manner. _

The end 12 of the body 10 of the cart 6 through which parts are transferred out of

the material delivery system 2 is also sealable. 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 frame 58, and a molding assembly 66 which are appropriately interconnected

-23-



subassenbly 72 includes a roller 74 which is rotatably supported by and
rotatabl e about an axle .82, as well as a slot 78. These first cover
| atch/lift subassenblies 72 are appropriately nmounted on the frame 58 in a

manner sucRolgilgdzzPoth the roller 74 and slot 78 downwar Popassehesigy entirely
t hrough an aperture 62 fornmed on_the frame 58 and 10 _through an aligned

aperture 56 by Rivralityiof fastenery 86, Jihe moelding gssembly §ft isidefined by apluralityef of | er
74 and sl ot {4l RAbnsOfohle Hduf sfths&vrﬁaSIugfsg@{ohé 78, ratR AN Biohe 27 €
I 50). en on the y

di sposed or extend "below' the cover nount e 0 10 of
the cart 6, 78bcHd @0h,amd 79j, ach mgy bt finthenlchowactorized ds doimtaorvet Jatdhilifough an

aligned roll er t -20. 1n. one oft ver r lLates 19 as to
et and bl o BIRROEbaThigttsp Dol R Hmb 5 A8 Ry €S pave RF ) 7
subassgnbl i eatotad dftingthesiooaatiapfroRiie fody10 of the BROG | ERh Frd esver fatdthign cover 50
in the illustrated enbaodinment to facilitate renmoval of the cover 50 form

the body 10 subass (Gringlpdes agoller 44 which s rtatably supported by amd rosatabloaboyt  an
appropriate I} ' f I I gne first
cover latch ?ﬂe %Sgé‘?g%@El‘}‘tz&foTg’géef‘é‘;%%vgﬁ@é”ﬁ‘{éé%%ﬁnﬁé‘%gf’&taﬁ% cover
50 (not shouappropfeliFmohnttd omsthe frame 58 lirad miwider fich shapboth elrdxbller77a and slengageabl e
by a second_gcover Idg; ch/llbi'ft. ugggs nbl% 328 of the cover_latch/lift
assenbl y 277% dewpwprdhy cxte ﬁ“é‘ai’ ughy 30 dpeytpge BRed o3, the; frame b8 and j ¢y of
Secong COV e inrifalallel b A S/HNH REndRhtitphrouflt ¢ L. i st
cover latch/lif s&é%r{sesen% 72) is noved bet mog%ﬁa%bfdggsg(pfhtg@gggxfsi tions
to provi de {7hand Setdhpfegchefthe firstdorer latch{iR subassemPli¢sT 2 disposad arextemdovi ded by

25 pai |.J I ' 3 f.ath I bl
272 whi ch ar 0%, BegbicSBE ST ol AEgbed ok oo SoeiBh ot 2R 3 0 7

assenbl y | i sloafgeal@dtent dbwiveardiysiavugient afipmdeolmaperiute 20 ifoh@6f thle covbr UCt Ur ed.
The | atch assenbldal [ %ka e 300 includes._a first link 304, a second |ink
308, a t hi SEPPOfplates k) sozgfp ext 9 FYchicorer GuUPPPRPlate 19+ TwofRstamaen s

pivot g |y i mi@EPANRGESHIW 70 hredfspdsei Unk plir Qf@?@e s%%gopﬁﬁe@o%?gﬁﬂ assenbl y

| i.nkage-handl e pivot pin 320. Thé nmounting br In turn s fixedly
attached tothe apdiemt th Eaciitate r@movshiof thei eovem5Q form the DodyWI0,01/ 14227

ad
PCT/ US00/ 23 | vot i r - Wi th the bod of. the _cart 6 by
a handl e-car oﬁligggi\épepo?#%‘fﬂlmb%fﬁgg%aiergél?&qnﬁkmﬁmlpﬂ%ﬁeﬁﬁ[é%uﬁfmg?g"f’ tl??06 in
whi ch a pi vedlieps 74 Babdlotranleait onafitt vdvierlatchihifisababdmbly M & telpsddont he fir st

link. 304 and._ it rres I ng. second |link 308. The second lI'ink 308 of a
gi ven secon&aqha?‘%ﬁ’%& "%gﬁg’é"é 328 is pivotally 5 interconnected with

the bggly 10 of tREHCAKE cdveP YatrdiRkebhsRBDET Ys EddAERBR AR lseddBdYeolirV O
latch/lift subassembly 328 of the cover latch/lift assembly 272. Refer now to Figures

11A-11D. Generally, the plurality of second cover latch/lift subassemblies 328 {one

provided for each first cover latch/lift subassembly 72) is moved between at least two

positions to provide the latching and lifting functions. This movement is provided by a

25 pair of latch/lift assembly linkages 300 of the cover latch assembly 272 which are
disposed on opposing sides of the cart 6.

Only one latch assembly linkage 300 will be described since each is' similarly

structured. The latch assembly linkage 300 includes a first link 304, a second link 308,

a third link 312, and a fourth link 316. The first link 304 is pivotally interconnected with

30 amounting bracket 280 by a latch assembly linkage-handle pivot pin 320. The mounting

bracket 280 in tum is fixedly attached to a handle 276 for the cart 6, which is in turn
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pin 324. The second link 308 is. further pivotally interconnected with the-
third link 312 by a pivot pin 318b. The third link 312 is also pivotally

i nterconnected with the fourth 1link 316 by a clevis pin 352 from one of
the secoM@oVM2¥h/|ift subassenblies 328. Each. clevis BFRUS®RIMTvotal |y

intercon ngﬁ{&u? Rerebirdbred RANHe btyCly dfithd catd By & Bkt1b-85t ?ﬁg.rmﬁ bRy 10 its

correspon g fatch assenbly Iinkage 300. As such, the o second
| at ch/ | i f fThe fisst Bimk SOAtIn¢lades3pgot 306sinwhigh [aypipetvpin 18y tiavele and mhisht ed wit h

its corresponei ng four i . | ' 1. Each of the
second IaP@ﬁ%ﬂyF?ﬂgﬁ%gégéﬂﬁoff}Ftelg&@é%%gf%Jge\ébgh@}#s??é@llggﬁég%%% and a
second cl evis PBRéecwdid lifk 3080fx givtmbdcynd hutedyIifo subasdearblib328 i pivaltdiye- not ed
clevis pin 15 352, Alift roll 340 s .also pivotally interconnected with
each® of tnéerevmtedy@zgleéﬁey 124 %ﬁ%@@y ad?“‘ﬁ??é bl a%ﬁTW%S@Y PIYRle | ft
rol l er 34Q: ] faf i F ' ' ; f the cart
6 by a bugﬁ%‘ g&gg&kn?%@?}%w?}g?t ached to st,'("rl]&'é&‘Ib%ﬂ?tﬁleroI 133@%40 by a
pl ur al i t ybyh pivatpiar3dBls Bhedthist fivk 3 bXisatse pivetallyjnhtesdoonegtedonittsthe fanrtB38 on t he

| atch. 336 rovi de adj nment abili1ies,..20. \Wen .th dle 276 is
i sposed Tk oREPHESRT B 1A pis T Wonkdjablndanaiaiilcd Sad SRS ° 07
second | atRsipid 352 pivotaly itértonndets oncofthesparnd thatchiflif bitbagseRiblids® 28 fvitht S
corresponding first latch/lift subassenbly 72 to retain the cover 50 on the

bod}0 10 ofitscRwesperding datchsasserblydinkags) v Q0re fisssush. theothes sesond Jateh/lif; 1 ¢
of "l a o A tduitlicPia8RE R Rty Al R R Qich Btrfeopok i MrlicE L CO°C2

may be coB36by edlevidipandi2tasivelldesi rable to renove the cover 50 to access

t he upper chanber of th l.osed space e handl e 2 I s ,pivoted in
the direction G‘fh‘%ﬁ@e-ﬁf?'t@aﬁgﬁlgsﬁw leagggg’é‘@ﬁsﬁﬁvgﬂﬁﬂfg%a?ﬂe handl e
276 i n_t higsecohld cR1siI30b Richnge pivbalipitidrednnedttEby theabéveendiabdleviopin0f ei t her
of the latch/lift assenbly |jnkages 300 due to the slot 306 in each of the
firdd |inRs2364if pllgeiflienlso pivotaly ifferaennsered wirh cachiofiihe clgris d3er 0d7 of the
sl ots 306 cY&visbshﬂﬁfﬁg%}b%ﬁ ﬁ@m Ofhe ifGrollér39b id m&h&l piviflallydntertofiitlcleaneous! y

pivot relative to pbody 10, which in turn sinmul'taneously pivots each
-25 WO 01 withxhgbdagnousde/can 6y a byshing 348 e bielt 33p igattaged to thediffaoldérr ect i on of

the arrow Pi vot at i ( f ' ' ' ' ' of the .
arrow B i rﬁ%’}' %p@gﬁigyeg} X3 e'tég’?‘r‘ g@%ﬁ% |]%ﬁkﬁxﬁlrj ggﬁgﬁihséggaﬁa%ﬁﬁé jf‘%ﬁrt h |inks
316 of ea@36 & provide hédjusthreht dapatilitiesnbl y | i nkages 300 to nove at | east
generally axially j n the direction of the arrow C. .This moyenent of the
PR 1§ nks 31 Vaghahe Brmilz78 ' Epessindbe bortiod AT in RSt Enpachs
subassenbliigs 336 &1iandedbid® RRAALE dubaBRABY 838 §Odisposed in the slot 78 of its -

. corresponding first latch/lift subassembly 72 to retain the cover 50 on the body 10 of the -

. cart 6. Subsequent movements of the cover latch/lift assembly 272 will principally be
directed to Figure 11B and for purposes of unlatching and then lifting the cover 50, .
25 although other drawings may be consulted. When it is desirable to remove the cover 50 -
to access the upper chamber 28 of the enclosed space 26, the handle 276 is pivoted in the .

direction of the arrow A. A certain degree of movement of the handle 276 in this

direction has no substantial effect on the position of either of the latch/lift assembly

linkages 300 due to the slot 306 in each of the first links 304. Engagement of the pins
30 318a against an end 307 of the slots 306 will then cause each of the first links 304 to

simultaneously pivot relative to the body 10, which in turn simultaneously pivots each
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si mul t aneously pivot in the direction of the arrow D. Each latch 336 is
renmoved fromits corresponding slot 78 by this notion of the second
latch/lift subassenblies 328. This notion also di rects each of the lift

roIIers 34 Iy into engagenment with their " correspondifesfihd €r 74 to
"lift" thealrpth?l ers 74 out of its corresponding roller aperture/%)i 10 formed

in the coverof$1lfmﬂ?4011(1 links:3@8sinxbe direstion afthe arrpw &% t Pivetatiomenfithesecgnd dinks cal

th t t he.| f h t
Ctbot ant | 1 P8 ERARRTON SEms B A SRt o Sl Bt it 2 98 7
support pl atfeﬁmﬂ-ﬁ&sBméﬂw&dfe@amd;ﬂaﬁhsememmageaswwblmdvbaﬂwbgaﬁml ies 328

are pivoted so_as to dispose an at st substa tla flat _su ce 341 of
each lift romiatly %Wﬁ?°f@&§¥°¥§b§?‘§ﬁ?‘?"§m"9 5’1‘1‘3@&?3? %‘H“%th t he

upper §urfaclfhk9f3%ésu\frs§h:t889¥%¥1dF ??fr&]fsum&see&mesl%s ﬂfierédh?x@cte& hefeRithSo

rel atively snoot cover 50 off of the body 10 of
the cart 6. siaviangoudlypivotintbe @mmﬂtmmwmf Eachdatbiad¥odsiteimioved B@Biton a pair

movenent (o, Gmeerpating S6t 0B intmeft dedhd EGh A Bstetntes {28015 " o
it is desi f:ﬁ&xénoawoealfb%fsféabh bfltheqm/wneéomm PRI Gy eﬂglgaﬂ&n\wtmth&xbe cover

latch/lift assenbly 272 20 being in the Iast referenced position, the

handl e 276 rmyremn@nwtlled?‘itn“hﬁetbemibgsM@uteﬁlvs@ewscﬂndl@gwﬂsnapmreao above to

opposiBo. i 1Bt RS REeR et o aRAE R e otk PR Kl 05 G,

each second digjosdthe lofster m&emﬂﬂ;e 18R@s Vintahleast bubtstaitGallyfcoiphmarehatieswihdi n g

e A e o o E ARSI TSR AL e .
anot her | ocady passéﬁﬁxemseﬁrh ﬁivosbalsb WEfodispssd At %Mb%nwﬁattsﬁrfmgm de parts

to a station assenbl y and processing of sone One enbodi nent
of such an aogfishéhdift ioer 34Q n 4t lqast§ubmeﬂlyqq>—mmgmeéahm wththmpmwﬁ@rof a

aper t Wes. 4ok ERPEHBRORRPR T, AFwidh e i AR clp frodAFR R -l HEC | YTy

system 424 ngyred 50 &iffs pthe bodf it of the ¢dnte 6 maHaving 2 deh;omsqcoﬁdlsataﬂfhﬁm is

ol

l»-

di sposed bel ow t he t e 404.or. at a wer, el evation at a work. surface of
the table 402? asssxz‘émm%wamﬁoweﬁn@ggmofﬁwm HP ??F%@l@séﬁbél
embodi ment , RS BbteMenti@lgl, YaTubesINSHURAPHT & Stedi@ltoferPOffécaP VehaRii§ . DUt

Is instead fi xegl y int erconnected with the station 400. However, the

mat er i aI del degised to reinstalldhg coyer ﬁomﬂM@QYbﬂ@d&lﬁéhqr@IV@\lWhﬁeﬁmbh@%f t he
mat er LAl dOULNEL i Y PSOGertlhd BURRS meABRYE 208 nlhy behilBkPll b ofSlslry el Y

el eva r 10013 many ¢ Y parts from
one or nore dfectifietot thafymied2dbovotounowe ekeh toﬁdlmn@oh@tsaoﬁ the nédweb lachilife

assembly 272 in the opposite direction to that presented above to reinstall the latch 336

of each second latch/lift assembly 328 in the slot 78 of the corresponding first latch/lift

subassembly 72. At this time, the handie 276 also of course may be used to push the cart
25 6 for transportation of the same to another locale.

The material delivery system 2 may be used to provide parts to a station for
assembly and/or processing of some kind. One embodiment of such an application is
illustrated in Figure 12 in the form of a station 400. The station 400 includes a table 404
which has a plurality of apertures 408 through which trays 428 stacked within a material

30 delivery system 424 may be disposed. That is, the material delivery system 424 is
disposed below the table 404 or at a lower elevation that a work surface of the table 404.
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where such parts may be acted upon by an operator, an assenbly robot 420,
or both. For instance, the station 400 nmay be used to assenbly an actuator
arm assenbly stack for a disk drive device. Another enbodi nent of an

appl i catwomind2eth may utilize the above-noted 10 pri ncret/esoos147! | ustrated

in Figure g e, f . 2. The station 4 i ncl udes a
tabl e 436h\}\ﬁfg‘%ls‘%dg%deaﬂﬁ%dﬁat’iq'tle;ﬁl%%}l%gg?‘?eﬂs {éﬂl@t“tlw"gﬁgﬁéﬂ?‘gﬂt’t’j‘l‘tays 460 -
st acked wid ihstead fixedbtintercdhnetedd witt the Statior 400l SHowayed athél ifappiaPdblivdgai n, the.
mat eri al del i vgzr‘%lég tem456 _is glaﬁ?l%gsftg bel ow or. underneath the table 436
in a sim FEFRYA $ ?‘Eerfﬁl_e VS Rt the materig)felivery systemyd digeussedodi nent  of
Fi gure 13gp\R\EY.S4 match8l (V&Y eﬁbat&eioo)éqﬁat mk?mbﬂgﬁﬁadfgxqw&ﬁl ly the
sanme as the material delivery ;ﬁ}ﬁ/'stem di scussed above, and Is thereby a
por t3bl e enmpreparts Kem dngtor prossef the trays2Bitg providezhe et to artamiblerd160bot 444
may renove, one.or re s fromone qQr nore t he s, 460_to provi de
the same VO SEHRBIS agbg%lgwggga%%eﬁﬁ%raﬁ SR yg@vogéétgﬁr b FBy an :
oper at or , insfanes Hershition 406 hay bé uied!td assEmbly anAGHuRIOE Grm 4s3EmBly dlatlPfor432 maybe
used to assenble certain parts of a disk drive device. 20 The nmateri al
del i very &ipkdBENE 9V particul arly adapted for use in filtered
envi ronnments, | ' kO b Ak ean., g _
~mnienvi ronnen@%adoélrggodgn 'odﬁng?ﬁ%ﬁdﬁgﬁn%%ﬁf%’éfwfs‘mﬁlesent ed in
Fi gl e 14 principles inillusated mdngwent 3 indigfoinnef astidion 432. rBiestatiGiB43incladesenc| osur.e

470 whi ch i nes.a.nat erial. handl j n e _or rkstation ip an encl osed
space 476?9%1%&%?"%??lﬁﬁilya&mﬁéﬁwﬁg’%f%%@wa@ast a -
portion ofmaRgiaRRGVEs BystendF56 mayibd dapeseal Aﬁﬁﬁ,&h@ﬁ&@ﬁﬁ@é}iﬁ%y@ﬁmmi st within
the enclosure 470 to prqvide access tq the encl osed space 476. The

ni ni envi r dfienesedhslow erynderasath the tablrA364m a gimilar foghe Eiguredendbodimsnt. di r ect i ng

ol eant | nh e iskaled EmBAERBSAI QR 3, i8Sy e ng AR Goiely Syl 4357 e

m ni¥nvi r dvgeserally the spme axthe suitarial deliSeryBystem 2 disenssod 4Bovey/£ifdl is teteblp | ssued 30

. on Januar 199 n he entire.dis ure o I ch 1 s incorporated by
refer encexipﬁgﬂ?l? %mg?‘ul}lﬁ? &a&/ pﬁeé?lé‘%dnl.n -1%76 %O%ﬂtﬁﬁ %&?ng Eit her -

- of t he st abh©tcméRPans fréBdné bi moreass tHekralys 60t/ Evids Gt safhe GOARIirMaklEoON Wi t h

the m nienyjronnent 464 of Figure 14, although certain adaptati ons nmay be .
requir ed. q“i}ﬂﬁ@&@@,r’a@a@ﬁym ?QPQPBY%W%%?‘M??%WQP%&?N n a clean

room C emeém&stﬁbn@@hﬁwgﬁwan@a&sanﬁw%ﬁﬁﬁh&tmedisit VeasYicd certain .
air quality via appropriate filtering, 5 and the use of the materi al

del 2@ery syst efbe aateriad dshivans rsystemdd s pasiculetly; adaptedifor yseafrf Gttered
environments, including without limitation clean rooms and minienvironments. One

embodiment of a minienvironment 464 is presented in Figure 14. The minienvironment
464 includes a frame 468 and an enclosure 470 which defines a material handling zone
or workstation in an enclosed space 476. One or more transparent panels 484 may define
25 at least a portion of the enclosure 470, and one or more accesses 472 may exist within the
enclosure 470 to provide access to the enclosed space 476. The minienvironment 464
further includes an air flow system 480 for directing filtered air into the enclosed space
476 in a manner which maintains cleanliness at a desired level. A more detailed
discussion of minienvironments is presented in U.S. Patent No. 5,487,768, which issued
30 on January 30, 1996, and the entire disclosure of which is incorporated by reference in

its entirety herein.
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t-his air quality. In this regard, the filtered environnents in which the
material delivery system?2 is particularly adapted for use therew th have
a |l ow contam nation per unit volune, and the material delivery systens doe

not have ayglpshanti al adverse effect on the cleanlinespdrawgssief such
environments. Anot her way of characterizing these filtered 10 environnents

is in reference Edherefibe sptions4PRrrAd2 doguresizal maxpe used incombmationyitk em 2
may be used g Q,,ﬁ,&ﬁ? o n Sae Y i onlficantly

af fecting tﬁ%&g?’? qua %‘?8@\%@%?&[’ élg?ﬁ Fﬁg mat%dr gpg%ﬁ’ ?)\s/%%hél%d?errs

di scl osed hadercovet,isachadithestationed00c432abiebeartisposddin aicleampom. Clemsrodfs
environment. The foreqgoing d ription of the.present invent.i has been
oresent ed 1 SFmIERVIGRHEUREPISPI HavB e Fast 4 coptalnaiy Gty e gopapriate e, o o,

t he descri ptah@fheufe oTee mdtrRN@RFertyBysténhs dicldsB®hdréli B6snBi bigrdfidaliy Affdcn

di scl osed herein. Conseg]tljient ly, variations and nodifications comensurate

with the abdhisair guality. figdhis segards the filtered enviramests de which theamategal dolivery art , are
ithin th i o0 T ' : i bed
her ai nabove et 25 philifulth &l o & duia B A IRMBRRIEL LT, .

t he i nvent i e, andith matarabdaivetyligstansdoe doehaviera stiseantink adverseitffdet are t he

i nvention in such, or. othe enbodi nents and with various nodi ficati ons
required by ﬂP‘iféeaBIgi‘l‘ets? IEWI%Q{SWV’E‘&WW %‘m@f’rwq}’_s"g@?facmnﬁéheﬁ? Hltered _

i nvenggon. lehyikcimleRtsSRGERtdARE tolFBeAPHEABRI2E. A AGidf QBN §Stel® | NCl ude
al ternative enmpodinments to the extent permtted by the prior art. -28 WO
01/ 14227 PCriaybso@dind Glass \Rgnvifonmehtorelednsr svithout sygnificanthyi affectingitheair y syst em

for a station,..SaiG Stati bei .| e i L.hi,n filtered.environment
and di spos e@uglfty'a%epssfal%@e%\llea |t§ﬁﬂﬁegtrﬁrgssﬁt%r\({)gr ‘?ls%l‘ésleg hprem, ‘2‘?‘8&“%%‘? r onnent

provi di ng clcepsable ciafirtyiniag ¢ Cdss 10 etvirohadegt. mat eri al delivery system 5
conprising: a Si %gwg.l | ass nblgvx/m%tfgP i s disposed contjnuously about a
first vertical rénef¥REUns dsscaptiop el thenprsprah mysnipnshaschesn pressitedfor, s
i nterfaced y o 8Ad dsshioh! GGk horeP85 bliions A sRaspd Pl O
said g?ati o] né"%{%ﬁgr eb?/;ohas a he‘iﬁlght whi choﬁe’?ﬁl géégﬁr%hhdgﬁsgﬂgl I Fogt

el evation; dimdt i investioar foathedfonvdisslosst chesdimr  Consppsatly, wariationss andd

si dewal | asse . 2. syst.e | aj .in C.ajml..wherein:,..said
filtered en\Worr%lhcéB scpgﬁ’gn%%r%:? %@ﬁeoﬁ%%&%%b@ggk@@ﬂ Fﬂm'gle&%?o% d said
station i s peledanDirt, arkiwithin thic 8upe bOthePrisent Aventivie IMhi Bmbedishents BeseAbéd onnment

conprises a . . . . . .
P hereinabove are further intended to explain best modes known of practicing the invention

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.
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frame, walls defining an at |east substantially enclosed space, at |east
one access to said 15 at |east substantially encl osed space from outsi de
said mnienvironnent, and a filtered gas delivery systemfluidly

I nt er conwo®isg2n th said at | east substantially encl osegcTasoe23i470r

directing as .f.l oW fromoutside said enclosed space to within said

encl osed s@a@éﬁ-—“@——ﬂ system as clained in Claim1, wherein: said filtered
environnent is a clean rA%&erﬁQdd&veﬁs?#éh%ﬁas&ﬁoﬁ|s§idf§&ﬁonbéln€£ﬁéd§i 1,
wherein: said station conprises an opening which is verti cal aligned with

sai d el evavidyn a fikeredhenropment apd d@P‘éﬁeﬁﬁP figt @P‘éﬁ"ﬁnfl’mlm@‘?% sgid st ation
id
ol ovat or . FuryBERt B! Gbhf fockFle; AGREDTSall il AVGICGalL ", P2
fiuther caomprisiegs a wor kst ation for affect| ng at |east one operation on at
| east one produci.. imed in. C a| V\/ner sai d
filtered egw r SAIE% qllqs‘%gnﬁy\gﬁn%ﬁ& gc?tg{pgpuqyabgp 1%3@?5""100 This
Sheet. Has s idroidfheReil adell bdskribly lberrsdrwit doid stattaﬂ said bl 1111 1|
T I I 1] CLMSIII V\DOl/14227 PCTJUSOQ 23147 . A system

as cl ai rrecas$embd)f raqusedhﬁswe‘-md statign mMF@th#Smglwmhsybﬁsthﬁlmé)rl ses a
portabl e gtﬁ'% v?ﬁ&daﬁd dewal | assembly being part of said cart, said cart
t hereby r ™ #Om beneath said station. 9. A system as clainmed in
C ailn 8, wher eiamaté&riad deliveryedlemtor dispeded wdthyn sajdsiaewdll ussdmbly.conpri ses a -

neserbly. 10° A system  heVErm REmALE G b\ whRERe 1
said filtered environment is a minienvironment disposed within a room and said
station is part of said minienvironment, and wherein said minienvironment comprises a
frame, walls defining an at least substantially enclosed space, at least one access to said
15 at least substantially enclosed space from outside said minienvironment, and a filtered
gas delivery system fluidly interconnected with said at least substantially enclosed space
for directing a gas flow from outside said enclosed space to within said enclosed space.
3. A system, as claimed in Claim 1, wherein:
said filtered environment is a clean room.
20 4, A system, as claimed in Claim 1, wherein:
. said station comprises an opening which is vertically aligned with said elevator.
5. A system, as claimed in Claim 1, wherein:
said station comprises at least one material handling zone which is aligned with
said elevator.
25 6. A system, as claimed in Claim 1, wherein:
said station further comprises a workstation for affecting at least one operation
on at least one product.
7. A system, as claimed in Claim 1, wherein:

said filtered environment has a cleanliness level of at least a Class 100.
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said material delivery systemfurther conprises wheels interconnected with
said sidewall assenbly. 10 11. A system as clainmed in Caim1l, wherein:
said sidewal| assenbly is fixedly interconnected with said station. 12. A
system asygbpiaRd in Caim1l, wherein: said el evator COppriURRH23%7
vertically nmovable platform 13 A syste as claimed in Caim 12, further
conprising: 15 a plurali tﬁ%’ﬂeﬁﬁﬁﬁé%&( lairp 4, whareinp| at f or m V\/nerel n each

said tray conprig&fin el

Claim 13, wherein: %3% @b}%ﬁggl I's di spﬁ%?ﬁca;{%mgkd Sys 1ern ggﬂcl ai ned
in daim 12baqg1mreofmmd2m,smd¢apItlgrelib(yrremomchmbbmekthtsmdet;uanI owgr rmslt and
upper nost position, erei,n _sai Qwer, tiqn i s di sposed at |east
about 24 inches (60. gg cer@tﬁyﬁ%’[ﬂe?ssﬁlmﬂ’&i%ﬁfag‘gg By o evation. 16. A
systey as clai raaﬂimﬁte@mmehz ystehﬁmﬂh&com%ab&aqleﬁw&wwmréemﬁeans for

di sposing said platformin any vertical position 25 relative to said
si dewal | asgmogznngﬂeﬁwdéw@!érﬁdea@lla d in Claim 12, wherein: said

el evat or conprises a (arl ve m%@iﬂj%{?#ﬁrl V9%1_&2@“ ses a drive
‘an

assenbly controller, "and™s Hrlve asse d drive assenbly
control ler ar e matmaameamd_; syhymaixnﬂeeaahprﬁeewﬁammar&mﬁdc&a&nmbide This S
eet. Has Been laced Il ~~1~~1111111f~fL00I~00000L0DL * CL 1 iiill,

1111117%ii i |$lﬁew PstpBL/ 14227 PCT/ US00/ 23147 18. A system as claimed in

d ai ggo ol2, wherein: sgijd plalbenMS@RMed ifSlafn $RAEReM thin said sidewal |
assenbly into upper and [ower chanbers. 19. A system as claimed in daim

18, wherein: 5 asaktmdwaﬂﬁsssmblybeﬁu&déylm&rmnmmsﬂd statioph. pl at f orm and at

| east a portion of s i dewal | assenbl y, 10 aIIowfor an air flow from
sai d upper chamber tngal g‘ﬁyﬁtﬁﬂrascmm i &laim'1, Wherein

said elevator comprises a vertically movable platform.
13. A system, as claimed in Claim 12, further comprising:

15 a plurality of trays stacked on said platform, wherein each said tray comprises a
plurality of parts.

14. A system, as claimed in Claim 13, wherein:
each said tray is disposable.
15. A system, as claimed in Claim 12, wherein:

20 said platform is movable between a lowermost and uppermost position, wherein
said lowermost position is disposed at least about 24 inches (60.96 centimeters) below
said first elevation.

16. A system, as claimed in Claim 12, wherein:
said elevator comprises means for disposing said platform in any vertical position
25 relative to said sidewall assembly.
17. A system, as claimed in Claim 12, wherein:
said elevator comprises a drive assembly, said station comprises a drive assembly
controller, and said drive assembly and said drive assembly controller are interconnected

by at least one communications cable.
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chanmber. 20. A system as clainmed in Caim19, wherein: said nmaterial-
delivery system further conprises a bottominterconnected with said 10
sidewal | assenbly, said bottomconprising a plurality of perforations

t hr ough wbiooh2zii r  passing from sai d upper chanber and PEI/ESHWEBW| ower
chanber exits said terj | : : .system as clained
in"Claim1l2, \/\/nereiir;g1 saé%ﬁ%t#ggﬁ%doﬁp@%&z’%%egber pl at f orm surface and
each i nt er conngxid piatforni Sepastteserespase wikthinl seid sidewalhassemblyrntornpper @d sai d
el evator is di sed bel ow said upper platformsurface. 22.. A system as
cl ai med i PP"G’&%E?%' wherein: said el evator further conprises a plurality

of at | east substanig’,al.Igsyﬁétﬁ,iagaiﬁmediﬂi@a&smjw}ﬁfb@l; 20 23. A system as
claimed in Caim?22, wherein: at |east one of said plurality of at |east

subsianti al |y @enace exists hetwieapppaimaterpf s3id platform and aileast apqrijemofisaidy screw. -
24. A syst VJed g | . TR L Ol @g&ri ses
first, seé@ﬁ%{?ﬁ? ﬁ%@!@n@%uﬂrt n%:%rﬁﬁ‘évr S, gsgiladu@i% st ct%'? Et](grgmig 'S

di agonal | yhahhisgposed from said third corner, said second corner is

di agonal | y di sposed__fromsaid fourth corner. said.elevator conprises first
and second | ead scr&hs df*SHUERPS a‘m?%‘é‘gélmé‘hb%t %1y at said first and:

third corners, ;a8ghatahdicBl@Yfke firhid bohpEREPbotiRGinfrdonhectewittiamond gui de
rods disposed at |east substantially at said second and fourth corners.

25. 18\ systsisewakassemblysait bottom comprising aplsality af pesforatignsithrengh whigh aire| i very
system further conmprjse ' Roloch | o RGS whi ch
~defines a pé‘fsm%@mnugg%yciagg%éﬂ%gﬁ%ﬁﬂqggllé:rrpr | %ggRUpperat%rr?]aé ower Thi's °

Sheet Has sae. Repl aced -31 111111~~~~~~~~ Lrrrrrr Vel 1111111111

Ll €L Ms_WO 01/14227 PCTt VsSOQO, 23147 surfaces, and said el evator
further conprises aﬁl-extmtﬁm’qsr?g’l?%fﬁéﬁbzﬂwl%ai d lower surface of
sai d platform agd ﬁﬁ%%ﬁé&ﬁﬂﬁﬁ&&@%ﬁﬁsﬁﬁa&, a8 imbrebdstionhen said

el evator is disposed in its lowernost position within said sjdewall
assdfbl y. between said platform and a remainder of said elevator is disposed below said upper

platform surface.
22. A system, as claimed in Claim 12, wherein:
said elevator further comprises a plurality of at least substantially vertically
disposed rods.
20 23. A system, as claimed in Claim 22, wherein:
at least one of said plurality of at least substantially vertically disposed rods is a
rotatably driven lead screw.
24. A system, as claimed in Claim 12, wherein:
said platform comprises first, second, third, and fourth corners, said first corner
25 is diagonally disposed from said third corner, said second corner is diagonally disposed
from said fourth corner, said elevator comprises first and second lead screws disposed at
least substantially at said first and third corners, and said elevator further comprises first
and second guide rods disposed at least substantially at said second and fourth corners.
25. A system, as claimed in Claim 12, wherein:
30 said material delivery system further comprises a bottom, said bottom comprises

a gasket which defines a closed boundary, said platform comprises upper and lower

_
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26. A system as clainmed in Caim25, wherein: 5 said bottom conprises
aplurality of perforations, wherein all of said perforations are disposed
interiorly of said boundary defined by said gasket. 27. A system as

cl ai med i Ry&bRigMrl, further .conprising: a containnment di ppeaseossdhin said
sidewal | assenbly, sajd el evator bein di sposed within sajd c¢contai nnent.

10 28. A sy&{réeps. snd spidgleyator P ercompRseyan GiffOsION MIereoRuRctrviEh shiRwer i on

bet ween sai dyiplcaof SidpRISmPand R Engafeab i wATELAY BlsREt dt JeasWBROPSKH 1 N a
space between said contai nment and ‘said sidewall assenbly. 29. A system as
cl ai med in €lewaton ip ispasadindisdowernost position Witk saidsidgyvallaesembly. | east one at

| east generally vertigally, ngi > | sm! . Wherein a first

i nt erconnecti on bet Weieistr?ll séﬁ‘%{ﬁﬁ’a%%%ﬁeﬁ%ég‘%gﬁ’al Naer of said el evator
extends through seid sbttefil coinprises a pludlity o pesfiations, whereinall oEid perfotations 27,
wherein: said containnment conprises a plurality of vertically extending
split seal szaregisppesdintegorsirtisy @PEQS*W&‘F%P%"W tsaid platformand a

remai nder of said el t or ASclaiafed i kdosplit seals. 31.
A system as clai madezllrgl1 (ZlAéug)rénGe%i,:I m%gr%{e%fln:cgggg’%gtﬁeeﬁog@ﬁgﬁeiﬁ very system
conpri ses a bot t apntsiaingntefiepmmed withonpaid sisewall mstembly, dakipeleetbrvbeinyg n sai d

sidewal | assenbly verticallybetwen said platformand said bottom said
not or conprlﬁksggseéwé‘ "\fé'%scﬁg%tmﬁ’i\fch ext ends downwardly through sai d bottom

and 2fpsai d el evator 4gurt hesyseaiypd ¢laared at Claga gy, wigeihead screw whi ch al so
extends downwardly  through said bottom and a continuous_|oop drive
transfer nenber ¢dchiMercorngeticonhebrees said platform pada egmaindenpf saidslgvatosis | east
one | ead scr M&té‘g i ' j 0065 n: said platform
conpri ses ffirgg?segﬁldaééa?:on és%légig,cgétal e %@gﬁ%?ﬂd@%&%ﬂ ses“first and 30
second | ead screws i mM%r ccaswemeds caied smChiirh 27, stheaeint second si des,
respectively, and.said. -32- 11/111 This Sheet Has Been Repl aced.

1111/ 1 579 ontainry PAPRAES & Wﬁ%ﬁ%ﬁ‘?@ﬁ"@é’ﬁ?&% fge| evat or
furtheg CO”Tg;Slh%@a‘-i, wheféM @fidét fterdofnédiibe baRBaARIN Nt MrinAne 8 edindMdep el didf 1 r st and

second | ead screws. o
elevator extends through said split seal.

30. A system, as claimed in Claim 27, wherein:
said containment comprises a plurality of vertically extending split seals, wherein
each interconnection between said platform and a remainder of said elevator extends
20 through one of said split seals.
31. A system, as claimed in Claim 1, wherein:
said material delivery system comprises a bottom, said elevator comprises amotor
disposed within said sidewall assembly vertically between said platform and said bottom,
said motor comprises a drive shaft which extends downwardly through said bottom, and
25 said elevator further comprises at least one lead screw which also extends downwardly
through said bottom and a continuous loop drive transfer member which interconnects
said drive shaft with said at least one lead screw.
32. A system, as claimed in Claim 1, wherein:
said platform comprises first and second sides, said elevator comprises first and

30 second lead screws interconnected with said first and second sides, respectively, and said

il s
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33. A system as clained in daim32, further conprising: first and second :
vertically disposed partitions positioned between said sidewall 5 assenbly
and said first and second sides, respectively, of said platform wherein
said firwo04427 second | ead screws are disposed I n a spacenusedaseen said

fs: (rjg}tNalalnd secongxl\l/’g%% % r%idméf)d(’glsecfﬂ &ﬁé&g’%’l g?i“!:lﬁtrffa?@em I%(ﬂsgé:ond

partiti onslead scesysect i veI y; and -10 fi rst and second connectors between said
platformand said fi

d secon cr espect,ively, which extend
through said first :}ﬁ q‘t‘“&@é‘fgfml?g?spfaﬁm?wwnmna4 A system as
claimed in d alﬂi‘!;ﬂand‘éé&ﬁ@b&hcﬁ@'(ﬂsp@éd%akﬁﬂongﬁbélﬁﬁ{eﬁ b%bofe%ﬁ Gib Wi F\bﬁf

conprises a body which in turn conprises said sidewal asse y and a

firsf ope nasmbly angisaid figg gud S%%td&blfsspﬁﬁtvélycmmd@ﬂ%@nw Wltersnsaid ﬁndy an d

whi ch cl os Vv ass

system asﬁglsgﬁ%#gcffa 4 E&%v %ﬁ&g&l na%ggce%egg? s%‘%\%?“’%?fsff’ﬂ y ‘g

conpri ses ﬁm@amﬂsémdqiampbm;resgemaeld cover away from 20 said body aI ong an
at | east substagnti all ial. path. 3 system_.as clainmed in Caim 35,
wherein: said B%ﬁ?‘r caﬁmse%ss Q}Hée%%ﬁémdsfﬁﬁtﬁﬁﬁﬁe@mp%@mmherel n
said coverresﬁégﬁ%[ygﬁ-@ a lower surface conprising a gasket which is

sealingly engageable with said at |east one cover support surface. 25 37.
A sy8tem as cIfmtmds$nn®@nm@6bemmm&platﬁem'ohmmandﬁrét«and secbnd legd conpri ses

means for | ratlon of. sai d neans
for Iifti n%&q%ge% %%ﬁhgg@% gmgﬁ%k( téFﬂf’ FeSPEELivElY e oy er
lifting assenbly corspn smymnasdmme@uﬂmaml,sah&eﬁover at least 30

general ly verti c; and a from said body. This Sheet Has .Been
Repl aced 11111 fi‘g QI/‘??? \‘,ﬁ sgstmf&q%@% FPRPpHSes p Podbwhlph in} furn qomyprises
said sidewall assembly and a first open end;

15 a cover removably interconnected with said body and Which closes said first open
end; and
a cover lifting assembly.
35. A system, as claimed in Claim 34, wherein:
said cover lifting assembly comprises means for displacing said cover away from
20 said body along an at least substantially axial path.
36. A system, as claimed in Claim 35, wherein:
said body comprises at least one cover support surface, wherein said cover
comprises a lower surface comprising a gasket which is seahngly engageable with said
at least one cover support surface.
25 37. A system, as claimed in Claim 36, wherein:
said means for lifting comprises means for reducing dé'gradation of said gasket
by operation of said means for lifting.
38. A system, as claimed in Claim 34, wherein:

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

T
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30 generally vertically upwardly and away from said body.




WO 01/ 14227 PCT/ USQQ 23147 39. A system as clainmed in Caim34, wherein:
said at |least oild cover support surface conprises at |east one first
aperture, wherein said cover conprises at |east one first extension,
wherein eagh o3ddgy first extension extends downwardly threesgisobisiar
correspondi ng said flrst aperture and 5 conprises a first |atching nenber
and a first caroning & eK dﬁﬂgﬁl@ﬁawﬁ%rther corrprl ses a

second | at chi ng o) ?;5:91 %gtnp&r second
cami ng nenber fggﬁte&g?:agt Jﬁé |rs agmd*f\fa%% ckehﬁ ereln eac sa| d second
| at chi ng menideteinnaid savet mqmseb atallemeng ﬂrsﬂ*rbﬁcnsw&, e yachnsaed fmtinect ed
with said bod 10 40 S as imed in aim erein. .each
said first Y%ﬂ? 5x}eg%g9w¥ ﬁﬂ’]xglﬁ‘f"&gg ﬁi SPRGRARGNG §d; t?lﬁt aP?E“tS?M’?ngal d
first Ca”chHx e st SRS eRba: anll aHrstl cAinblinERBIP& ind WheEiRisiideath said
second | at chi ng menber is Tixedly interconnected with its own said second

caroni ng merfusher compriscs asecond katchingamanahes iigrcaanh paid first lgkehing merebes Rudecond

| at ch/ cam pai.r tion,
wher of 1 whedeeR RbRR Helbet 6Fdn i SRR B, bherBn SR SAGM ; 0T
each sai d filstshingmembéragd sskihdeesndicamindishargber isanaablintacodnetted withs4ié s pondl ng
sai d second | atching nenber, and wherein when each said second | atch/cam
pair is noRogY-f r om sai d fi rst position at |east toward said second

posi tijgn, each said figst A )30 BlaRdHaR ICIRRC RAedins engaged fromits
correspondi ng said second Ia chi'ng 20 menber and each said second canmmi ng
menber exerts an eath slaxéaﬁ;'st layehing mbmbempﬁvmﬂy mtermmem@dlthmc\ensmdﬁtss

correspondin rst c m SPOS sald tlatch/cam pair
out of its gF’F °éf]ﬁ‘a°?5$‘§a‘°§'g H‘ﬁ’é é Sgeond Q HBE ed in
Cl ai m 40, \Ahﬁér@bda is m&iy 1&%&1ﬁeu5@htﬁmﬁgmﬁﬁéﬁbﬁd cﬁmﬁm@meﬁw@ﬁﬁé abl e

roller, and wherein each 25 sai.d second canm ng nenber corrB_rl ses a first

pl anar sur f dciecoms) keshicam priswheaein gach segand lagcﬂﬁé‘fldﬁﬁ‘%wa% amy 9ef“39v| th its
cor r eggondi Sgéﬁi@ﬁ% Q%\é Qﬂr\ﬁhééiﬁ%%ﬁ s&fdGBeon g]%ch/ccaﬁf; HREHEd NG

menber " bein | Spose |n I'ts correspondi ng sali I rst aperture 42. A
mat eri al delfirstpositiony saoblsalﬂ first latchinginember i$ lockingly engaged widhritssntrespondiog

provides clean roo ualitie sai. d ste i 30 an.encl osure
conprising & aﬁ W&ﬁ%@?ﬁ cmbety 204 wHEreIn. W %cﬁ]“@rgéfmﬁelﬁ‘g{’/cmg@ﬁgt‘%nt ially
i sol atabl e fm@déuaﬂ%ne eaill i€t rpRBition &t Wastabwardi sdidesebm positions eqthSsald ARed;

1ti~&till 111111111 ) . ) . .
latching member becomes disengaged from its corresponding said second latching

20 member and each said second camming member exerts an at least generally upwardly
directed force on its corresponding first camming member to dispose said first latch/cam
pair out of its corresponding said first aperture.

41. A system, as claimed in Claim 40, wherein:
each said first camming member comprises a rotatable roller, and wherein each

25 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 disposed within its corresponding said first aperture.

42. A material delivery system for use with a filtered environment
which provides clean room-type qualities, said system comprising:

30 an enclosure comprising a first material storage space which is at least

substantially isolatable from an environment in which said enclosure is positioned;
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WO 01/ 14227 PCT/ US00/ 23147 at | east one renovabl e access to said first
mat eri al storage space; an enclosure transport systeminterconnected with
said enclosure; and a material delivery el evator disposed within said
encl osurwoipm4d2et erfacing relation wth said material spormgsnspace and

which is different fromsaid enclqsur.e transport 5 system 43. A system
as claimed in oﬁmaﬁgf‘ﬁ’ssssgisﬂggﬁ%@%s?ﬁ% ﬁéal"e’corrpri ses a
si dewal | assenmniah ¥nolbbufd trarSpett SBRACE erdonnéctelGItS aid aitPoshredadd r St verti cal

reference axis and which defines_an upper, opening;: and said at |east one
removabl e ‘acceddaissithieliyery clevaigpdispased viin seid awilosurs ipdterfacinegelatigner 10

openi ng. . : OBeh hickiddi i rl.slng. nmeans
for conprlekgig} %égﬁma%t&?%‘%%bone reﬁgﬁmﬁégg’g&gﬁé‘fﬁéwﬁm I'nt er f aci ng
portbon ofsystend encl osure. 45. A system. as clained in Caim42, wherein:

15 said enclosure transpqrt system.conpriSes lurality of rolling menbers
i nterconnected wit h4d | o%é?stﬁ%r?sicg;ﬁmsgp%% éﬂc“ﬁ?%‘ﬂ?e 46. A system as
clained in O aisid4ehcloslier firfher SomPriees oy aidewall O¥RerhEIP Swhick ! it digosadrhi ch i s

vertically novable within said enclosure. 20 47. A system as clained in
Cl ai m 46, coptinueusly ehowps finst vegticalreferanceaxis andavhichdefinesanappes dpening andd

pl at f orm \Ma]e‘ﬁ | 9&233% | S iclPhdii b ts. 48. A
system asc a?éﬁag(?%?n al-%aﬁ%e?ycvﬁﬂ'@re%%féﬁ’?avfﬁac@{jeva%‘i(’)]&)élc‘%%rspsrgfd;“é’gel}mans for
di spo0si ng openidgpl atformin a vertical position 25 within and relative to
sai d encl osure throygh operator input,.49. .A system as clained in Caim
46, wherein: said p tfo&ﬁyﬂ@iﬁé’ggﬁe‘?&/@f‘%g’t FTGPMBLBEf i rst materi al
storage space suias fob Bdmprésing shid'ableastBh&Fehitvabit AR NAGH ¥ issils above
said platform and said ‘enclosure further conprises a second space

di sposed |noriéan of said epeleser m  This Sheet Has Been Replaced | 111! 35 i
111111 ~=iii IEEEE 451 T =l system, as claimed in Claim 42, wherein:
15 : said enclosure transport system cor'nbrises a plurali’ty of rolling members
interconnected with a lower portion of said enclosure.
46. A System, as claimed in Claim 42, wherein:
said elevator comprises a platform which is verﬁcaliy movable within said
enclosure. ) :
20 47.  Asystem, as claimed in Claim 46, further comprising:
a plurality of trays étacked on said platfoi'm, wherein each said tray comprises a
plurality of parts. ' |
48.  Asystem, as claimed in Claim 46, wherein:
said elevator comprises means for (_lisposing said platform in a vertical position
25 within and relative to said enclosure through operator input.
49. A system, as claimed in Claim 46, wherein:
said platform deﬁnﬁs alower portion of said first material storage space such that
said first material storage space extends above said platform, and said enclosure further

comprises a second space disposed below said platform.

-
et Has Been Replaced

i -

_—



['~[1TM «~1111T1 1 W01/ 14227 PCT/US00123147 50. A system as clained in
Cl aim 49, wherein: a space exists b tWen at | east a portion of a perineter
of said platformand an adjacent portion of said enclosure to allow for an

air flow fwoeei/said first material storage space into saipdraseepdsspace. 5
51. A system as claipged ip G aimb50, erein: said enclosure further
conprises a bottom sard léiﬁsﬁ@"é‘ﬁﬁg@“%dﬁ?ﬁb@ea’hﬁe‘q:east somewher e

bet ween sai d bot 4QpaceReisFasivdeh af Al Hpoftidh bf B YLLMBEL ONGRId pistforR AUhal i ty of
perforations through which air passing fromsaid first material storage

space and i ridigcanipertionefsaidgnelpuieto allpy ferandirflowdronbsaidfirstmaterial storagef or m and
sai d encl os%&gcei&égﬁgse?{ég?ldg&encl osure at least for a certain relative

position between sal vator and said enclosure. 52. A system as
claimel in Caimb51, ShereAsystamiad chivbédimClaint 50owheeipri ses a gasket

di sposed about an ,&refi\ containing all of said plurality ofperfbrations,
said el evator fuflfigRcies jIREE COTHpFises £ Bofiquy, said spcond spaqeisdisposediat Iast 5 d

platform an%pﬁ@@hér@ﬂ&%e&xﬁgﬁ%ﬁ%ﬁnﬂaﬁ&pﬁﬁ&ﬁx,%&K&Eon%oxﬂp?éésta%ﬂgaﬂtg%?i d

el evator 15 is disposed in its |lowernost position wthi'n sal ncl osure so
as to i sol atperforationsfthrough which airriassingsfram seadfispmateridl storagaspaesandinto sadit i n

whi ch said ené:ol sur e i s di %segearéd i.acl L{gl ng to i.(§0| te said first
material st STRYS Bk &% FIHIREST feSie spid Riatdgrm and, sy erclopure, exifysaid,;

ext engfon diepclpgrea Jeastdbrch cgRsil Bllath peitich HoheetalsEa Bleva6 RATBMAEndMsutel avel of
said platformaway fromsaid bottom 20 53. A system as clained in Caim

49, wherein: said enchbsurd systeon.Re FlagesdipClaim 3. whereBin  sai d second space
is di d at | ' ' f i d
i s di sposed a @ﬂ&sou&?ﬁﬁwé&ﬁggy%@#gg%%ﬁ@g%@% Sidlndb @l bpr M  sal

el evator conprises a notor dis space, -said not or
conpri ses a sdidiplugatidycfiptriovatias, saidicivaltor fudhoncomprdses at dxtensigh itercehnbeted om  and
sai d el evatqr..furt conprises at | east .gne. | ead screw whi ch al so

ext ends domﬁ“ﬁ’r%ﬁﬁﬂ%@ﬁﬁnﬁéﬁ?@ Wgﬁﬁ}%é’ﬂ _Séldlc%%ef %ﬁ%w?%5%&% r _
transfigr nmeRdeisporsd ahitd Bwehbed pedtitEwithinSaiddendRkire b APt isblafy GANRREL S sai d
drive shaft wth said at | east one | ead screw. 54. A system as clained in

Cl ai m 46, wiRAtEiahstomge gPase FoRAMTERRPEN da Which sidconclopue fodisposed tade and
each inter copiGfild BMsolate said first material storage space from said plurality of perforations,

and said extension disengages said gasket after a predetermined amount of travel of said
platform away from said bottom.
20 53. A system, as claimed in Claim 49, wherein:
said enclosure further comprises a bottom, said second space is disposed at least
somewhere between said bottom and said platform, said elevator comprises a motor
disposed within said second space, said motor comprises a drive shaft which extends
downwardly through said bottom, and said elevator further comprises at least one lead
25 screw which also extends downwardly through said bottom and a continuous loop drive
transfer member which is disposed below said bottom and interconnects said drive shaft
with said at least one lead screw.
54. A system, as claimed in Claim 46, wherein:
said platform comprises an upper platform surface and each interconnection
30 between said platform and a remainder of said elevator is disposed below said upper
platform surface.
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30 between said platformand a renai nder of said elevator is disposed bel ow
said upper platformsurface. This Sheet Has Been Replaced C L WO 01/ 14227
PCT/ US00/ 23147 55. A system as clained in Caim46, wherein: said

el evat orwouortsbar conpri ses at | east one substantially veetusmrbprzdi sposed
support interconnectied wth,.a endi said,platformw thin said

encl osure. 56. A sygs'em%tg%st%ﬂgfﬁéﬁﬁg?dr}ggi%mn%&hQMrei n: 5 at | east one of
sai d pluralityssd elvspofirther sorfprises at #abtyordr substantiAYOvetiéaly.dispoded A SySt em
as claimed in Claimb56, wherein: at._|I eas‘i- one of isald plurality of supports
is a gui déunpe&.mtsr@ma&gs?é%ﬁi\anaéu@e%%w Plattorm Withm said gaclegire.conpr i si ng:
means for isolatin acha i il NheRgts fromsaid first
material 10 st oragse@spaAcgj.’st%g’.agxﬂggiﬁrgmggsél ai-med in daim46, wherein:
sai o pl at f or m atdeqst onseaf sidpiuralityi of Spportsiis sirokatablyshrivein ddadsarewr conpri ses -

first and second |gad sgr interconnect.ed W th 'said first and second
si des, respectivel ygfandkégsrg&“’%F@Uﬁ?@?ﬁﬁﬂ%@ﬁéﬁ%ri ses a rotary drive
i nt er connect edatedshorastizaid phaality of uppbrtsisd galeendl: 15 | ead screws. 60. A
system as clainmed in Caim59, further conprising: first and second

vertical ly di sposed®®ar /8y 25 slaimedyn Llaipels, EEthes eoraprisieg: osure  and sai d
first and seco | (8 Soldtif Qgﬁi&vﬁwl Y= Al £65 i LasSaid first
and second | ea aI%cfrgews alrg |sposedp|n%iltays€f}p§glgg&gstet V\erepf?d\éghg{jﬁg{r%g@osure and
sai t0f i r sistogagd sp®#6. second partitions, respectively; first and second

vertical ly disposed.spli} _seals on.sajd first and second partitions,
respectively; and fﬁist éﬁﬁ%ﬁﬁﬁ“ﬁ%&ﬁﬁé@?l@r ’B’E'ﬁ'ﬁgbn said pl atform and
sai d first ands£i@pRifm estbbriseCisind seenl gides, ¥4l Klevifdi edmptisk et dnar ough sai d

first and second split seals, respectively. 25 61. A system as clainmed in
Cl ai m 46, soqond lepdscraygs intepropactsd withsaid firsd aad sepqnksides. gespaerivelindgaidand fourth

corners, %gak'gtoi fubtfidr 65 adtﬁgﬁﬂtgﬂ%h%ecftp%ﬂég& c;fs%ﬁ‘ﬁ?%hﬁh delingd corner,

sai d second corner is dlagona | spose rom-sal ou corner, said
el e¥ait or dedpeiewes first and second | ead screws di sposed at | east

substantially at sag 11 §sfudhslihch £ 0BRSs BulePSEEct o0 W th said

first and second vertically disposed partitions positio_néd between said enclosure
and said first and second sides, respectively, of said platform, wherein said first and
second lead screws are disposed in a space between said enclosure and said first and -
20 second partitions, respectively; | _
first and second vertically disposed split seals on said first and second partitions,
respectively; and '
first and second connectors between said platform and said first and second lead -
screws, respectively, which extend through said first and second split seals, respectively.
25 61. A system, as claimed in Claim 46, wherein:
said platform comprises first, second, third, and fourth comners, said first corner -
is diagonally disposed from said third corner, said second corner is diagonally disposed
from said fourth comer, said elevator comprises first and second lead screws disposed at
least substantially at said first and third corners and interconne_cted with said platform,
30 and said elevator further comprises first and second guic_i’e rods disposed at least

substantially at said second and fourth corners and interconnected with said platform.
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30 and-said elevator further conprises first and second gui de rods di sposed
at least substantially at said second and fourth conmers. and interconnected

W th said platform -37 This sheet Has Been Replaced I 1"I~~I 111111 |11 JI
L adzs! * CLs 1111~ 1111111 ~1HEE T WedrGshhasiar 7
PCT/ USOO’Z 4% 62. A clean cart for use in a filtered environnent, said

cart conprising: a bofi§- cofksleansartforysemmafitered eauioBmpisfad G COUBHYRE o fi r st

ref erence axis, r §Eﬂﬁﬁ)3¢ E\?%!
i nterconnected w tﬁ?QgE&gﬁ% g) %lov% Ioaée sdi @sﬁd}?%?%gggzﬁ%ﬁéd afein an
encl osed mattettom| amtafimgpenead i s defined at least in part by said body and

said cover, and wherein a am nation.| ev t hin sai.d. materi al storage
is capabl e of bei*f§VTEPA nlé‘_E]e ciegs\ylt}égauikg@ fo flosg spid £ gﬂ A

envi r ognent ; wRdén n &RYAE thatbid] BOra28 aRA Tl d¢finddt 1e&stﬁe¢a§mbyaﬁdeb@mdmun aim
62, wherein: 10 said cover lifting assenbly conprises neans for displacing

sai d cover ampr,mm@a@nmmmnmgmsardm@nﬂmm@ﬂqquamgm pat h.
64. A cart, rﬁ! Rinns ody conprises at |east
one cover s 8%%&??e§t§sgmﬁe¥|eaﬁa§ssm6§ cover ﬁ{dorr(grl ses a | ower surface
conpri sing a gaskaiovastlifidy dssenstdal | ngl y engageabl e wth said 15 at | east
one cover support surface. 65. A }C?é‘ﬁ a@ d in Caim64, wherein:
said means for |iftin§> conﬁ%e@c pbing ‘degradation of said
gasketyg by operatshg% ﬂ:frh g%s@ﬁﬁl}%o ?ﬁsekhfeﬁﬁspfgrm cirf} s&dlchver @Wa med in
Claim62, wherein cover ng assenbly corrprl ses neans for
pushi ng sai chadhodyah:nghmatsleast@bﬁmlymh cal ly upvvardl y and away from
said body. 67. A cart

s ¢l ainme ei sai d body conprises
at | east one cover suﬁﬁortxsﬁ'ftfagg}—,\m%ﬁg% &AM g“erein | east one

said body comprises at least one cover support surface, wherein said cover

comprises a lower surface comprising a gasket which is sealingly engageable with said
15 at least one cover support surface.
65. A cart, as claimed in Claim 64, wherein:
said means for lifting comprises means for reducing degradation of said gasket
by operation of said means for lifting,
66. A cart, as claimed in Claim 62, wherein:
20 said cover lifting assembly comprises means for pushing said cover at least
generally vertically upwardly and away from said body.
67. A cart, as claimed in Claim 62, wherein:
said body comprises at least one cover support surface, wherein said at least one
cover support surface comprises at least one aperture, wherein said cover comprises a
25 lower surface, wherein said cover further comprises a plurality of wheels which extend
away from said lower surface, and wherein each said wheel is disposable downwardly
through one of said apertures.
68. A cart, as claimed in Claim 67, wherein:
said cover lifting assembly comprises said plurality of wheels.
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cover support surface conprises at |east one aperture, wherein said cover
conprises a 25 lower surface, wherein said cover further conprises a
plurality of wheels which extend away from said | ower surface, and wherein
each saiwoehipe?? i s di sposabl e downwardly through one opceBsshranertures.

68. A cart, as claiged ip Claimb67 reip. said cover lifting assenbly
conprises said pluraflit 3?“’\/93313?‘5&1%@&57’ pl aced -38- 11111111111

HE 11111 C L gaiGcoder fithértdmpribés hlghliepdtRaAdlifo séi@lowhr Sifabe, whidrei) @ld™ed in
Claim 67, wherein: sg#(t:i cover further conprises a:gasket attached to said
&

| ower sur fEagket exjgnds digtapce Ry from wid lowessusfage andisaidipluralify of wheels f r om sai d
| ower surf ) | | il f e t@gg- cond di stance
away fromeggfgﬁ%mgs&saﬂgf ac?e,é\%%gggo\rqugkaovgeconégé |s?§r?§l§ s:%go reater
t hans sgi d_d:s'rt]amtt: isgrqatetathan sam:fﬁmﬂi_,stamtmhaehywm e:mlmf slgiqumnhlitwfgheelmee: jst i sf
engaged Wwi. at le ne o i d cover support - sur es,. sa urality o
wheel's mat FR:‘:’&F?# g’ﬁﬁ & Seéitk‘&‘[e °§§a‘%s%ﬂ"8' SPpp égﬁacﬁﬁesa@g&lé?ﬁ‘%ﬁb‘lpﬂm%ssur face in
spaced r elnainteif said skt &dlshid abfealtlohk BBVbristpoktahihdan sydesd Rilftionsai d cover
conprises a lower .surface .which projects. toward said body and a 10
g?sketda_tta(ahed t% EQ-WIQeéfr@,aﬂsﬁb}f;%w@ﬁmSé%dVHMr surface. 71. Afcart, as
clainmed in da ; s ri,ses air. of cover
support surfacé%n,l é\ﬁérelﬁlhﬁ#s%iadﬁ ?Sv'gﬁ?ﬂélﬁhg%rﬁr%%eﬁgﬁ g%%rgs deg%ﬁsaﬁgged on '
'(igpd)ﬁ! '([jebgaﬂ&;j ?amb?]dameMypoﬁﬁnoﬂlsaiditdweram-fabh.ai med in daim 6f2, wher$i3n: A
sai ody further, conprises at ast. one cqver ‘support " surface. :
9%1 ai c‘)%,“\ﬁﬁ&??—ffﬂ:é]%%gz’éﬁ

cart, as clained in fhst one cover support

surface conpri §88bady it coMphses @ pai oPESVet éﬁ\%ﬁoer} gﬂ%@és?' erdf i RVE"
|

conprises at least one first |atch nenber, each said first latch

menber extsUPROS! syEfagenarcdlisposedranpprositesides of saibbadtti ng sai d | atch aperture,
wherein said 20 carryzfuryag%agﬁﬁpﬁ#ﬁ%r%%;néf%e?&e second | atch nmenber,
on atch nenber Ts Infé

and wherein each sai'd sec rconnected with said body
and1$ s | ocki ngkaid bodyefiyethérlcompiises at least onetoves pppoitsarfsaal d first |atch

menber. 74. A cart,.,as clained jn Jaiin.72 erein: said at |east one
cover support surfale c f’rlt’saégiaﬁf‘%@zfg%mb%% aperture,

said at least one cover support surface comprises a‘t-}éast one latch aperture,

wherein said cover comprises at least one first latch member, wherein each said first latch

member extends downwardly through its corresponding said latch aperture, wherein said

20 cart further comprises at least one second latch member, an_d Wherein each said second

latch member is interconnected with said body and is lockingly engageable with its
corresponding said first latch member. '
74. A cart, as claimed in Claim 72, wherein:

said at least one cover support surface comprises at least one first aperture,

25 wherein said cover comprises at least one first cover dismounf member, wherein each

said first cover dismount member extends downwardly through its corresponding said

first aperture, wherein said cart further comprises at least one second cover dismount

member, wherein each said second cover dismount member is_: movably interconnected

with said body and is engageable with its corresponding said first cover dismount

30 member, and wherein said cover lifting assembly comprises eadh of said first and second

cover dismount members.
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25 wherein said cover conprises at |east one first cover disnount nenber,
wherein each said first cover disnmount nmenber extends downwardly through
its corresponding said  first aperture, wherein said cart further conprises
at | east ﬁgpd.cover di smount nenber, wherein each ' SH d cover
di snount ﬁg 02? I's. novably interconnected. with said béﬁ?hgﬁé |gp
engageabl e with its coéreshontianglaiseaddn Claimt74cwhereindi snount 30 nenber, and

wherein said cover,|i.fti NGk i ch ald first.and second
cover di snount nﬁ%é#" WS%%%%’%%H@@%?&%’J?@%%e‘g%l’é%%‘ PraPoRding ¢ |

L' 1111 1111 %3ill sl bovet ldishdoltht fremnbérd ot bf its-lcotrespbndingy/\8&id 16iré2 Bperture by

PCT/ US00/ 23147 75. A cart, as clained in Caim74, wherein: each said
secoA ver dicagasamentsseyBth. i s novabl e” to di spose its corresponding said
first gover di snount nbe o @?,ﬁ«ﬁ] Lng said first aperture by
engage?rent therew t h.@ 7&::%&‘,%3?1%1,&1&512110 al ?r%g@?% aim72, wherein: said
at | east one coveaid stijgastrane covéranpparo spfacs esmpttiseh @b fnstoone firstr glertageer t ur e,

Sar v st Eh 8n, PoRsE SRS tia 0§ T B ShRsH bRt At ca o
first apert WxRnsidheiaidsidowindrdlgdrdugh it doRREponaiNg kdié Mt dFRANE, WikkeifSERJI NY

each said first extension to retain said cover 10 on said body, and wherein
sai d cover |cartfurthgr connsives means s cngaging reethanid st pxiension do eetaimsaidedver f i r st

ext engjon o foel anjl a | [ ve said cover
From 1001 o 185450 obdy7afieEuR RSNk e oy odtiob b ok P bS[0t
one cover suspiddirit estensiancomt cfitspoiresponding daidfirst apareuré torsodixaidicove froml 5
wherein said cQver conprises at | east one first extension, wherein each
said first S&f Qﬁ%i on extends downwardly through its corresponding said
first aperture and cefprigest as tlainkdd ih elfhiMowh&eher and a first carom ng
menber, and wherein said cart further conprises a second | atching nenber
for each said fi sad at lgagtangorernsypport prifage comprivesl at leasti ang firstraperturteor each
said fLrst .Ng._. r e] l,d..se d a in er and
Sai d d8cond R SHUE contiPRES K IeEP S Yo wABE0 il e ) BRCa,
extension extends downwardly through its comresponding said first aperture and

comptises 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

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

78. A cart, as claimed in Claim 77, wherein:

each 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

25 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 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

30 moved from said first position at least toward said second position, each said first

latching member becomes disengaged from its corresponding said second latching
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78. A cart, as clainmed in Caim77, wherein: each said first |atching
menber is fixedly interconnected with its own said first canm ng nenber to
define a first latch/cam pair, wherein each said second |atching 25 nenber
is fixedyyeinuesr connected with its own said second car opgrgsdiRsiaer to
define a secqnd | atch/ cam pai,r, wherein each second |atch/campair is
movabl e f RFDET A ?fﬂs?}aﬁ‘gpgﬁwrﬁ’%’%ﬂ&xﬁ%’sﬂ?tg?ﬂ“ WQVHPWW each said
second | algyBUERBKRVnlits bomrésPodihgifirs dahihinPReinbeib disBovelaid Fird 1dtéricin | at chi ng
menber is |ockingly engaged with its corresponding said second | atching
menber, arpdinghtofdiscompspanding paid frsgapesend | at ch/ cam pair is 30 noved from
said first position,gt | bl %ﬁlﬁg.sition, each said first

| at chi ng nenber becg%es §‘?c§£eth£gs%%%g??€¢nl1qﬁzg’correlg'pondi ng said second

| at chii ng -40 &adhlsaid firkt dairinkihg mefnbérichinpridés dxbiatablrbliBCand whéEiaTach/ nenber
and each sajd second carom ng nenber exerts an _at | east generally upwardly
di rected fs@idseroptcapming spemben comprigs # firstplapar fyrfacy “%“ra’i’d%ﬁ'sl’%eél?‘éf?é%e sai d

first |at Cshé«&mguya&%na%mts IchitespBRdiRS gﬁ&l%&h&a sﬁﬁ%diltf §urfagd b7 REH U 79-6: A

cart, as clained 1h Claim /8, wherein:" 5 each said first carom ng menber
conpr i ses sacandcammingmembérdeingaiisposadayitiimitecarrespading ssisdostohperdwmei ng menber

conprises a first plLanar ,surface .whi I b sposed at | east substantially
parallel with its cgﬁ'res ocﬁléti%gc%"\ee‘?%&zg\?@?g%’u S67Y surface by each said

secqpd cammi ng s fie lop&eénicproiettp oatitallyiviphiardly.t S correspondi ng said first
aperture. 80. A cart, as clainmed in Caim62, wherein: 10 said first open
end projects vertically upwardly. Replaced ,phis Sheet Has Bey ,~ '111111
1121 L 1~~~~f1010 111 1~~ 10 s 1121 11 111 111 -41
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