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Bl ASED LATCH NG MECHANI SM Thi s application clains the benefit under g

U S . C 119(e) of U S. Provisional Application No. 60/349,059 filed on
January 15, 2002, a copy of which is hereby fully 5 incorporated by
reference. MUEPHE THE | NVENTI ON Thi's i nvention rel at es RGI/GSaS/@049Ccarri ers.

More particularly it relates to seal able wafer encl osures having doors
wi th | atching nechani &g ANBEFREQEUNFPRING PIASED INGEIRRFF BREIOISMr ocessi ng of
sem -conductor wafers into finished el ectronic conmponents typically

requi res many precesst:ng.st e e fer e l.ed .and

processed. The %f%?gghglpg °€az’?‘§%\3eaf’%§§{1%‘}3g§%§ szse@zg(?@)eﬂgﬁ&dﬁ?\"%%‘f% and

easi |y danagywdicttion gy S064P,05% dilededrebanndrg 45, 20Ack sopy of @bdh tid kebystunigessf ul
ySulig

processiig ;f&f 'r@@dsbﬂé%re%ém“ in cleanliness, free of particulates and
ot her contamnantsS. “As a résult, specialized containers or carriers 15 have

been devel oped for use during processing, handling and transport of wafers.
These containers protect the MFWQE%HEM;EM Nand el ectrical hazards,
and are sealable to protect the wafers fromcontam nants. It is inportant
that the cont ai Mbissinvention melstes ke evafenfeammicisn Muse phicagy @ie 268 B.GGaldHde t he

wafers fro ont am nants. Lt is. inportant from a process efficiency
st andpoi nt rpl{at%%tenqgsﬁ Sé'la‘é’n%gooé%‘é’ftﬁﬁ%%%g&cg%' cl eanabl e. 20 Vari ous
configurations of door enclosures and | atching nmechani sns for seal abl e

waf er carriers are known in tHARCKREROUSENGF RHEMYVENTANg nmechani sms use
rotary nmenbers for actuating the latch, such as a cam A problem however,

wi th suéh nmechanicesingios sinfiadoniiteor caiereRIDBIisARIE Rbtic ERfRnentdlypiafiesi r abl e
times. This self-rotation can cause unlagtchi ngb of the door an ex&osure of

the waf er s "TBUEHHPRAPIVSHELS SRRS NFGhe Brafspmustdeandied apd prosessed. ¢

carrier, sefdfers aleakiyonhRaR, SAUSE eLdnRINS idhbatfnd B@ﬂk@%'&@a, MR and ©
i door on the carrier. O her Iatcﬁl ng mechani sns

difficult t einstall the [ : "

use syst emf%8%‘°ali %‘P‘gﬂ iIHl@gﬁ’th%’t VRS LRTAGSSHRS TRatiEeP By wmeshimelpandiness) | di ng

el ement. Suieb of yatiiliescand JIRY Sont&hihltal APA ARLERSedilBd B&iHAdd Qtalferd NE

| at chi gg rrzlg‘b ni sr&%at undesired _ tinmes and by intended neans. 30 Previous
us

met hod Ch SRAPat fUate duting RipRtngrbatiing end theport o wakkisni Thgscam
rotation hayahdpipedibdi Xnd WuRks BEmPpHSER! 28d |eReRfriciPhdA%s WirddNar 0§ Rte 1d P

arranged tangential to 1 _ o
protect the wafers from contaminants. It is important that the containers remain sealed

when in use to prevent damage to the wafers from contaminants. It is also important from

a process efficiency standpoint that carriers be easily useable and cleanable.

20 Various configurations of door enclosures and latching mechanisms for sealable
wafer carriers are known in the art. Some known latching mechanisms use rotary
members for actuating the latch, such as a cam. A problem, however, with such
mechanisms is that the cam member can self-rotate at undesirable times. This self-rotation
can cause unlatching of the door and exposire of the wafers to contaminants. When the

25 door is not in place on the carrier, self-rotation can cause extension of the latches, making
it difficult to reinstall the door on the carrier, Other latching mechanisms use systems of
interlinked latching arms actuated by a rotary or sliding element. Such systems can have
similar problems with actuation of the latching mechanism at undesired times and by

intended means.

30 Previous methods used with cam actuated latching mechanisms for restraining cam

rotation have typically involved a simple leaf spring with a bent tip arranged tangential to
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14 July 2006 WD 03/059771 PCT/US03/ 01049 the cam As the cami smo‘# 806
near the rotational limt of travel where it is to be held, a surfatée or
projection of the camslides past the bent tip of the leaf spring. The cam
is then held in position at a favored position by the spring force of the
| eaf spri ngwé’n‘HmFSF’?”cti on between the parts. Such a nmechafiEURoa®eL not

generally uLF%e or spring-bias the cam5 nmenber toward the favored position
to prevent Pufterischmraibisapiaisd nsardhe totatienaldimit pletravel whasel ifasitof redreid, lae

detent. NorEm@or giéjeéti\ﬁﬁ of MY AiRRThdt R RenAESo g%g%@gpéﬁﬁee&&qgmegg to

the | atch-open and ['atch-closed position, two sep springs are
needed to Belfetiurasiiop asadivosed pesttiondonilie shrotesforcmif shealtaSspringahé fidtiont 0 t he

mechani sm agevees AP phtalsish %%@dﬁ%iémqoé & g&%{aﬁ%} U%S%J %%g%?arsi[ﬁ %?TFL]T dity

formed fromplastic material, do 10 not gengra icre

i n bendisng ke et dhe fivorgh pbsition fooprevant fiothdr téne rotetim shouldaké tamibe

Al ternati vefsiodd§ | i ' r esirable In that .sliding
contact bet V\s/e%&rslggs E‘rgﬂﬁﬁgtﬁ%t%ta s résg%r?getﬁlé?%f) gedg)ggr;iggqsnaée %ﬂ'ﬁ?‘%‘iﬂ“&?ﬁl’é’gf‘hn@l her
known et Hodbe ilatolobpen sidrjiteh-cdeseé rposisiys t evvs separateolend BEHze rare xaddell &o

proj ection r. t hat..en e structures, on the door. Such
si npl e det ?ﬁ%‘i‘@%&%&fﬁ%@%ﬁﬁ%@%‘% 1@“%?‘?@?1@3@3@’“&{ Qi fus5RRsEST i 3ds and
by uni nt endetphedgssassetnideofithd ptent Theledf peingn §efbrmed Hem Pidxpt mattehieab
mechani$m Rr.evi 0_bi asing force. urging.the camne rr back toward the
det ent lt% 0 glro gé&e’%%%]lya ERrngTs rﬂﬁﬁﬁlﬁ’t Eﬁ?eﬁgmgfto tgﬁ‘éerﬁ%S?qugg\%‘EﬁPBitﬂé‘Pﬂ thghat is
needed i s =aaoecuiposition. AMemndtadssuchad mefallid wlaerifla\ey BllesiRBR ﬁlitﬁm%liﬁiﬁ% a
waf er carrier | at chi.n and t hat, al so provi des sone type of

oQr chani s
20 bi asi ng °P%‘F%e8‘i}‘fva‘?%5“%g‘af%?{§h‘faﬂgé%?é{?ﬁaﬁﬁ@?ﬁl%wwa“@% f Q6F d8OBBSi ti ons
to resist fosthdieinvolvevsimplaideet dyltemd, abvihg fr RRarfME Projkdtiohs Adinshodged from
i SUMWARY OF  THE | NVENTIL ON A wafer container with a

the favored J mé_&gns. .

door havi nd™ A0 £ FIE58R STUHHR Mytheiontant sl simiple defers. hpaveverg sanmbeageme
mechaniism ligsengaged bt wrgnteiied Gimek Rd b AhidEnddiombal C Onbda ABERAL URBALeONE OF
25 nore desjred Efgai tions that preferably correspond to | atch-openh and

| at ch- cl osdRf St fiengfaechpysm provides mocbiasing) Sarqramwing thacamppemberrsgber has

an over - cenéwird @RMiehi @hreveMadtchihQunldi@ingdr el dagr. "echani sm t owar ds t he
favored positions, thereby resisting unintended actuation of the |atching

nmechani sm More -] referre nbodi,nent s t he | at chi ng, nechani sm has
soft stops at t%\é&{r‘gﬂlp g‘& gvp})lgtn%op ¢ %5‘?(:'?1 acp%vétg’do%gﬁﬁr"’?\’soﬁ’af ﬁ’é‘f‘g%eﬁ NPt zes
abrupt snappsitiensi fot owpls caiianioof latchiag httiehishg abioaopdvidsebae pdof
SnnbOd' %nt %ialgltn'glfér%g uraginrgot}léjl }a%:mn% nrlre':%: an?srm o%'rqafr gllélzrfae'f%re Spo%tigl?sn?(ﬁgsisrtmﬁln?ﬁm%; wth,

movement of the latch in the event it is dislodged from the favored positions.
SUMMARY OF THE INVENTION

A wafer container with a door having at least one latching mechanism, wherein the

latching mechanism has a spring member that holds the latching mechanism at one or

25 more desired positions that preferably correspond to latch-open and latch-closed
conditions. In a preferred embodiment, the spring member has an over-center condition

that urges the latching mechanism towards the favored positions, thereby resisting
unintended actuation of the latching mechanism. Moreover, in preferred embodiments,

the latching mechanism has soft stops at the latch open or latch closed condition that

30  minimizes abrupt snapping into position of the latching mechanism. Preferred
embodiments utilize a rotatable member configured as a cammed member with an

elongate rigid plastic member having at least one node, forming a plastic spring. The
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‘elongate rigid plastic nenber having at | east one node, form ngﬁ‘mlg?bpﬁ
spring. The 2 14 July 2006 WO 03/ 059771 PCT/ US03/ 01049 spring is pirvotally
nount ed on the rotatable nmenber and pivotally nounted to the door
structure. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view
of a wafer W&BOIEWith a nmachine interface on a piece PAIUSHHOEMSSiI Ny
equi prent; FIG 2 is a perspective view of a wafer carrier door with

| at chi ng asgendis mivotalbxmoundelt o thE, ro@table mepbartand ipivotilly penhied do Wieadsoof t he
| atch assernf MureF! G 4 is a plan view of the preferred enbodi ment of the

| at ch assenbly depicting 10 the latch in the open position; FIG 5 is a

pl an vi ew of the enbodi nent_of Fl 4 icting the latch in the cl osed
position; FIG 6 is a parti%@l%%%@ﬁﬁogﬁ BAYENGPe enbodi nent of the
| atch assenbly; FIG 7 is partial plan view of another alternative

enbodi ment of t HE.|lalsetperspéstiaeg siewlify, waitr@arr witha npahink alterflcatn wiptee of yet

anot her al t J | jrent of the latch assenbly; FIG 9 is a plan
vi ew of Sangﬁhfg’?égéﬁggm%p’ of the latch assenbly depicting the latch in

the open position, 20 FIG 10 is a plan view of the enbodi ment of FIG 9
depi cting the | EI@n iihatnsepectivediqy 968i valehcamsraloor withs lagehivg sassenibdies of
anot her al tegpdaad;i ve enbodi nent of the |latch assenbly depicting the |atch
in the open position; FIG 12 is a plan view of the enbodi nent of FIG 11
depicting the | in_t 25 cl osed si.tion; d FIG 13 is a parti al
view of an al terﬂr\cgi?'il‘\c’/%pgﬁgléjﬁfsﬁ%:ﬁf’eBIFWtOE APy of FIGs. 11 and
12. 3 14 July 2006 .
FIG. 4 is a plan view of the preferred embodiment of the latch assembly depicting

10 the latch in the open position;

FIG. 5 is a plan view of the embodiment of FIG. 4, depicting the latch in the closed

position;
FIG. 6 is a partial plan view of an alternative embodiment of the latch assembly;

FIG. 7 is partial plan view of another alternative embodiment of the latch

15 assembly;

FIG. 8 is a partial plan view of yet another alternative embodiment of the latch

assembly;

FIG. 9 is a plan view of another embodiment of the latch assembly depicting the

latch in the open position;

20 FIG. 10 is a plan view of the embodiment of FIG. 9 depicting the latch in the

closed position;

FIG. 11 is a plan view of another alternative embodiment of the latch assembly

depicting the latch in the open position;

FIG. 12 is a plan view of the embodiment of FIG. 11 depicting the latch in the

25  closed position; and

FIG. 13 is a partial view of an alternative embodiment of the latch assembly of
FIGs. 11 and 12.




WO 03/ 059771 PCT/ US03/ 01049 DETAI LED DESCRI PTI ON OF THE | NVENTI £N 5&5666 ng
to FIG 1, a wafer carrier 20, is seated on automated processing I phent
22. The wafer carrier conprises a container portion 24 including a top 26,
a bottom 28, a back 30, a pair of opposing sides 32 and 34, and an open
front 36. |W8%&¥He 5 contai ner portion 24 are supports P88/USex01Ml di ng a
plurality of horizontally aligned and spaced wafers. A machine interface
30 is attached to the extPEISILER DERERBULIONMOBBHEINVENTI@NNt ai ner. Open
front 36 is defined by a door franme 40 with latch receptacles 42. The

cont ai ner porti Rl@feﬁ-‘ilngfwt}?ﬂ@r 1haswarer ehiti 00f i2888d44n Chﬂtohﬂ%dt]%c%ﬁ f the
contai ner portion. %r@fcarrler door 46 fits into the door fra 40 to
W

cl ose the (S’B'élﬁmF?to%’?t 11 SATHST §RMPISSE P GQntamenportieny 24 ssiudingertap 2. 4 ncl udes
door chassibsttéi 28] Ab4cRiz0h pdi ﬁHsﬁﬁ%uﬁQBZ Eea) 343-%1(:1 ﬁl@r’oﬁ@@(i?(?cfe%hesd' 56.

FIG 3 dep| cts a partial view o | at chi ng mechani sm’50 i n exenpla

fashi on? TKeNABeHBATHeR 4 BEswIPRaS 38 fopthalding aplurality pfjherizanelly iﬂkgnt:thend or m of
cam nenber sffed 'ﬁﬁ}'e?:r”ﬂgna%&% n‘ﬁé}fac@@@ isSte eﬁ%/g’l %x#éﬂgil offtﬂtl,l%%t 76§0&rt ion 62,
64, respectively, ed with perip g cam ne 15 cam
portions 7@ontginer. A@P@e prtt38ds ﬁﬁﬁrﬁﬂ@y aadooeﬁ@mdﬂ wiglt kelvhrreceptacies {EB TBO, has a
latching REkhin %z portions

62, 64. V\hent e;ellrb(;té1Qn @guﬁgéérh%ggrqﬁﬁgcoﬁﬁgg%%g tﬁertgg]zggmhe 4&9 rpc? ' ol | ower
portions. 62\W6&r0@1¢rd19013&6d'ﬁgln@aﬂwdqmrﬁtamﬁg ty¢psels ofdudionio t he shape of cam
menber 68, |atching arns 58, 60, are translated radially, extending or

retractiong | at cRefgHnROld FINES 123, dobb 46! Fnemah thahdd RRERLAGS B2 1at8fng 20
Lat chi ng porttﬁ{lls 74 766Iaflre received by |atch receptacles 42 in t%e waf er
%hel

carrier, meghapismseveis o h piFieed drmietharpaginl visvept 54,
56, serve n@c}p;ﬂgDhQ@ﬁanEdﬂe 50! it GRMPAryREHBRT SThe Hchint rswhyssa%!agﬂaﬁage

and contam nation, and. to serve as guides for |atching arns
preferred @HBHUETRHRbS{n ‘thﬁéoanﬂféﬁfllntﬁmbﬁ@% Heatehinenarme 68, 604cashiaws 2 qam FI G 4,

25 | at chi ngolrgeR portisne2 &4l ﬁaslﬁaﬁm bﬁha%&ﬁwﬁlﬁ)% p@Hﬁﬁehi' ?d;ofv@a}nhnirﬁscf? Bsgo arms

58, 60, fully retract ed. prin 86 Is pivotd attac to cam

nenber 188 &t FPTONS 88 BndAs %eplcgﬂdgb Fﬁfﬁv-’eteéﬂhl of lafehing hions 180 6@ des a ddtching s 48 at
spring pi VPBm%Q 745@6 'a@%er@ﬁ%f)osﬁg ﬁroﬁlséa'hf“folﬁ'lﬁwexcﬁéﬂigfﬁr@e& 6 ef?tkg%bgr}.al l'y and

is neutral [y biased, exerting bi asing force on
position sFﬂfWF ik ey S |8ﬂgﬂﬂﬁerﬁ@t§ﬂ, &8 olipwed @ortons B0 64 cklige sildn aranB0 for

| atchi ng RGRaR! 7011750 Dul td e Shd K b Fromblr GAMMIHRINENS S8 coSul BRAUSG .

cl ockwi se,  howevér, spring h’t'ehsron
exert a st é@eﬁllbfyextﬂ@nea@ﬂ rntgactxbg fdhing Hootiane 7MNn76 though ktchalpardkesi &2 84,

di rectiygn. Lyahtﬁg %ytﬂ;ngr 4?'7%?5}[@ ?e@elpédagil rfgch gec%Stacles 42 in the wafer carrier,

allowing the door to be secured in place. Mechanism covers 54, 56, serve to protect the

latching mechanisms 50, 52 from physical damage and contamination, and to serve as

guides for latching arms 58, 60.

A preferred embodiment of the invention as shown in FIGs. 4 and 5. In FIG. 4,

25  latching mechanism 50 is shown in the open position with latching arms 58, 60, fully
retracted. Spring member 86 is pivotally attached to cam member 68 at pivot 88 and is

also pivotally attached to door chassis 48 at spring pivot 90, Spring member 86 restrains

cam member 68 rotationally and is neutrally biased, exerting no biasing force on cam
member 68 in the position shown. Thus, spring member 86 provides a favored position

30 for latching mechanism 50 in this position. If cam member 68 is rotated clockwise,
however, spring member 86 will be biased in tension and will exert a steadily increasing

biasing force in a counter-clockwise direction. This counter-clockwise biasing force
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stop for camnenber 68 in the clockwi se rotational direction fromtihe
favored position. If camnmenber 68 is rotated further in the clockw se
direction, _camfollower portions 62, 64, eventually contact nechani cal
stops 92, 9WOBHRY¥m nenber 68. 5 If cam nenber 68 is r RCHEE3/01049
counter-clockwi se fromthe neutral position depicted, spring nenber 86 is
bi ased i n cenps essi'wi”asakional §topfor Yarnekiber 68 i BadiobiwibdfiE884l Affection

tati | bi asi f . mb 8 i | ockwi t ational
i act | on. R B v 18 e atas §F P D SR 0P SloF DRSS i

reaches t hecam fiH@p@drportivhs 62,954 eleafubldn@ntact hedhahicd] 3REE92, D Codtaashagbdror ce of
spring nmenbgr 86 is directed through the center of cam. 10 nenber 68. In

this posititn, spring nenber 86, although conpressed, exerts no rotational
bi asing force on cam nmenber 68. As cam nenber 68 is further rotated in the
count er -3 cl ockwils@ndinemberi 6Bris paatd ¢dwatentidelpbsafronfthd teptralgtoaitibm dadictéd, avel

range, spri r . r a_hiasing force,, now urging..cam nenber 68
in the couns?glrlé- cl og)ﬁ/\n%gels 3%%8%?? SRmpIREsion and” ALl xgHs raostt%i’g'é% HEEERBr in

t he count errolioek hiasieg dorce ot icam mdnfiter 6D irat ichilwisbirasiongl difecfiet. cAs exarted by
spring nenb 36 st eadi | creases.as spri er .86 dec resses. Once
cam nenber rﬁ%ﬂbreégg Fe'e gﬁ’i‘eﬁ'&ﬁ fﬁ}“‘ﬁ%ﬁ“&% lsgsgc{]%ﬁ‘gﬁ% YERPELt Bg‘rtquﬁtafi?@? 5,
spring nmenbeveldéngenthe tegmigrforce a€ fgmgandashist Baks §iRslel ilebughnte @éﬁ%hm’ )
rotatiopal biasi force .i.n either direction. Thus, spring nenber 86 has
anot her " f a/BY® fggs}“t‘g%%W?‘hO'{’ﬁ?‘?g W?S’&q?ff g@ﬁ‘!‘tg%hﬁg?’lﬂ?eéﬁe ’ieF‘e‘%Sdrfﬂ R 68 i s
rotated furtidsitig fordheamCinonker 63e Ad Mt dnberdy RGUthalkothes it tHeRoumBL i NY
menber 86 icioé;k‘(&aded in tensjion gnd ex?'r,ts a steadily increasing_ rotational

bi asi ng for PEidgeURPAG e Fuifweit of ¥ kotpdenal mavsh range, spring gnesibet fenber | s

turned furtdaems Ciibdiigford] MO Mgk cabaitritRl b Wethe BoUtdr@bek PRe dfdhtio OAL act
mechani cal stops . 96, 98, on cam nenber 68. The | atching nmechani sm

i | | ust r at ed®rPgRkes 68Fotaley furthen in the copmerclopkwife diresion, thegotgrenshbiagiag .

First, SprifdgesRieby §RinBmitdess {nail) asedasd ab Q5inkinitibef 85 dé&&ﬁ}fﬁ's“s@?er 68
corresponding to the neutral positions described above. These favored

positions are ' single . sSpr4n er..and w t hout ]té@;le need for
sli di ng contact %g%&égr{m I’}ogal? ?5 8¢ Eﬁ:g?s %15;1%%%8&%%%&1}%8%% 3%&%”%#?’1 ‘dtes.
Secondl y, sprnggembertRér o6 apainvéades acneutraltpwbitionahd bieats nbgohidAEbiatiagi Ng cam
menber 68 t rd either of the favored positions, 30 _dependi ng qn the
rot ati onal ‘%%gi“% Flgir? T SHredem n@%’e‘c}pné% .mef‘ﬁ?e]bhéthﬁst prigther fay %e??ﬁ@gn g1 this

location. As before, if cam member 68 is rotated further counter-clockwise from this

20 neutral position, spring member 86 is loaded in tension and exerts a steadily increasing
rotational biasing force urging the cam member clockwise. Eventually, as cam member is
turned further counter-clockwise, cam follower portions 62, 64, contact mechanical stops

96, 98, on cam member 68.

The latching mechanisfn illustrated in FIGs. 3 and 4 has a number of distinct

25  advantages. First, spring member 86 provides two favored positions for cam member 68
corresponding to the neutral positions described above. These favored positions are
created with a single spring member and without the need for sliding contact between

parts that can cause undesirable particulates. Secondly, spring member 86 provides a
rotational biasing force, urging cam member 68 toward either of the favored positions,

30  depending on the rotational position of cam member 68. In operation, cam member 68
experiences about 90 degrees of rotational travel range. Spring member 86 provides a

rotational biasing force over nearly the entire range, exerting no biasing force only when

5



experiences about 90 degrees of rotational travel range. Spring g%n‘i‘gé ﬁ&
provides a rotational biasing force over nearly the entire rana P ng

no biasing force only when 5 14 July 2006 WO 03/ 059771 PCT/ US03/ 01049 cam
menber 68 is at the md-point of its rotational range, and when it is at

ei ther of tW&ON avored positions. Thus the effective RCOtE @M range
where spring nmenber 86 provides a rotational biasing force urging cam
menber 68 tcamenanter 68 fivatchetippet ¢fdtsgotatonahwagt, ynd svhee grieatseither efahd
direction pl Al RS 86_5 provides, a

bi-asi ng fort‘ggq?@sr%/dsp %?tw%?ot a otﬂege t‘@é"&e I%QFT%IW %gggg‘gﬁ%nép %"aggﬁle’g‘p ?%
favored posivides ms‘ctaﬂmahbmsagl lfctrt;e Wng camnmemd:wbéiﬁ tcﬁ-&rd gs faybrat pdsntﬁmls @s t her of

its favore 149 cele d i.n_a cont | oIIed f ashi spring
nember 86 glggl&tsh%mv%ges a ?aCfi' dlre&%?\l/lor {él afy S G&i TPEI 4 g”%%wgffn%/s
absor bed. Omowles Ia@a*mrgefntca mesisiag bc&amna:if&mmbﬂdnbes |8 |b|agmd reactbefritsSavazant r act s,

pul I'i ng cam s favore Siti t hat the 10
favored pod’ %n?oﬁs ASA eresugtoyflan "a&hlaefagﬂﬁgfs 'ioh\?el Snl?eﬁé’ *aiv?rg‘?ﬁ s, it
mechani cal 1spascblsxateahnmoneamdgesimnabwspﬁhglmtnbeﬂs& aSiGhows PisatiieRvorad ©
undesi rabl e Iﬁot ha can tend .t | aupnch an articul ate matter

present onPPHETHAEB lt%fm ml'"l’?elsélbgﬁfhggngr‘“’e OF AmeRgIo Ars B56% aispropd.spring

cont ani nat in@eber 8¢ dvatriad, ptlling AR EREbetsa N mereafpoﬁﬁ&i difedesuli®s t6&lthd si on of
ored 05|t|ons is that such collisions

mechani févparts as in’" (gtrd" v

can t heftsePEEIFOREPET T° Y ﬂﬂeffq Pt arve ‘i?a‘F'? pllitign af megrqaicaeaEs i vdichand
geonet ry olbasdfncia@ ViBitsi. $AcKAYralbnsSRt BitdeSithbROn it they Whd tefll & Haunbiyas force
is exerted to effei\ctl vely prevent unintended rotation of cam nmenber 68, but

is not ex@®sBagenlaig mates Hefi?ﬁbl?ﬂ {herfiontien inj the eordeimery ereaiinedhe pAsSIBU®Y A rber 68
when oper at@starhiatidhSEY: thé WafeRe Ridtie? i Relta! @‘BPQMEBH% tl@fcoﬁ'lsﬁﬁ -of f’ne@i%(ﬁ Spr i ng
e

menber 86 may be conprised 20 of thernop astl c erial, but coul
fromany c8mpads bt ehwrdsifiyosst P?Pﬁt%‘ﬁlalthat SUFh gpiligions cany shemsplves prubrate

cont ai N&r . wINBiriPK Sificlad®y al so be made electrically conductive if
desired, for instance, by the addltlon of carbon fiber fill, to provide

electrlcal conduct i Vvi.t,y undln [t will appregi ated that,
by varying the ﬁéng tﬁnaic?f’ §%°n§e r{% "ﬁ?ffgﬁrﬁlp’bﬁ%l&cmd;@ tFEB fgiﬁ‘tephg
menber 86, biak foree Baxsitddl to e'ﬂ@ct&@]j'l ;ﬁmmmﬂiraagiecl edtatidacofammunémiet 68, Buk RO

bi asing force exerted h r.86. referable that the spring
bi asi ng f oPTF*EEVEFT %Sé%/f‘@(gﬂ)f ﬁﬁdeéfntflﬁlﬁ%f°“§‘°886?3é'ég‘eﬁlf’ertqgé"}}cﬂt’ﬁﬁtr?t%& travel
range of cam rmmlmepreﬁﬁed)érﬁ&(ddﬁliﬁér@ oan}seﬁﬁﬁtlﬁafsﬁﬂﬁ%&eﬂﬁéﬂgﬂxﬁw belihnpAsddange of

up to anr LY 45 dq rees of e rotational trave
thermopldstic matenal ut could be made from any cowmpatible resilient material

suitable for use in a wafer container. The material may also be made electrically
conductive if desired, for instance, by the addition of carbon fiber fill, to provide electrical

conductivity for a grounding path.

It will be appreciated that, by varying the length, cross-section and material used

25  for spring member 86, it is possible to achieve a range of the amount of spring biasing
_ force exerted by spring member 86. It is preferable that the spring biasing force be
effective for at least 5 degrees of the rotational travel range of cam member 68 proximate

to each favored position, but a range of up to nearly 45 degrees of the rotational travel
range proximate to each favored position is possible as described above. In addition,

30 although spring member 86 is depicted as having an arcuate shape, other geometries are
possible and are within the scope of the invention, such as the s-shaped spring 100 of

FIG.6 or the coil spring 102 of FIG. 8. Two or more spring members 104, 106, of smaller




‘range proximate to each favored position is possible as describ 0 In
add?tign, 30 al though spring nenber 86 is depicted as having anqgﬁgﬁgﬁ®06
shape, other geonetries are possible and are within the scope of the

i nvention, such as the s-shaped spring 100 of FIG 6 or the coil spring 102
of FIG 8. W38 hbre spring menbers 104, 106, of smal | #CHEUSIHOWH y 2006
WO 03/ 059771 PCT/ US03/ 01049 di mensi on. may be used if desired, as depicted
for exanpl dlimgnspnanaybe ysgd fgpiradons degisteddpr exapiple IndiQ; dninsadditionsongios posed

wi thin cam fBeRRkiodrineidishod@l WHEH ci mshBbd @ cobldltR Ghed t@‘ﬁgﬁi Lrgpbodi ment of
the invention is depicted in FIG. 9 and 10. In this enbodi ment, cam

e e vtk BRRADE e Rl AR ALY WP e

114. Spri ngmbedioent, Ichfh hambar 68 Shapﬁ&iaibmd&)erfh%&, lgﬂB,AI?ﬁﬂK!sﬂﬁileﬂ dpfing | ps 112
d 114 _ respectiyely. Ti 112 and 114 are shaped conformngly to

gpot uberan 638%?5 1 Y‘S\'%’H"“Wr‘gjztﬂéﬁ?@ﬁ‘?l%\%'f“ %ﬂ a8 Hoﬁ'g faemediagtodisl 12 madsi s 48,

tips 112, 1t4, Sprigg memsérmamlasavtdn@ednﬁﬁcgpm,r tm@%mmal&ap tﬁ@nflq@rang&m Vg_e{l_

cam nmenber 68 is at |tion corresponding to a latch-cl osed condition

as shown iﬁeﬁEFﬁveli’O,ﬂBEE?%B%‘f éh‘gé"e’l < conEgniRshb by Prolbpranceeli§a gWlemnd

capt ur ed Wirhdthdriigin d2r SPiPMsEiIAD0R A5 \eRA8H 4BOfpd 1100 110 ard HEAKITRIDE! 58
Spring nmenber, 110 is not | oaded and thus has a neutral bias in this

posi tion. ARSTRIER Sheffgeymenbsr &3y JYhensamanaelent & aty-penitiperrisennadingéo r i des
over prot UbehRReRsddendRiodSlsMows R FRE. 18 Phktibelanle 103 R R&L M8embER 85 is

resilience of spring nenber 110 exerts a biasing 15 force acting through

v- shaped beéfgresd 6nd capiged ovidl in 615 meevidiog anerorad gosition Br iskmsinegberf6dr ce
urges cam rgpRlemebbel MoPisGRYNa85d SlOREVhRS ALIGE biaOth iseﬁdsﬁfohn%st O
clockwise rotation. As cam nenber 68 Is rotated further’c ockw se,

pr ot uber andemMiEB o isgatated\elockwispevistiaperibend 4 16 sides evsr prognberantzel081 higsinget u L ns
to an unlo L9 -1 ng R t 1 ofF tact. with cam
romher 68, ShCopenpa. 11in JSRpS THE Kaflence O AEAR ot 10 RN fllnll D 00
68 nearls a fpree ipetingrtheoyeh e sshanedi begd tld6,atangenti4 -to paotubsyme t108N Tdb@qobiasiegjnbi n .
FIG 9, an Vv, d,: 18. o nenber

i s rotat edq?lgé '?l F%rp%%'? gglgr\?mﬂéggé,gc\%? éﬂcg%)@%f %(Zc%%& 1%&?&%1%%%%18% Atﬁeprclg’f & ance
108 agai n IrefadiinngAs prinnmemiesridr is roGted nfuttlem dlosgwisehmetuyperatecbM8aciexss £08

- 1L f | 110 acti
i ough v Shge a9t st snril ol R Reo o B BB ot uber ance

108 is captured_and held by the shape of tip 114, constituting a favored
position for caWRSTBERbES 1L dPnEanewEifgntast with cam member 68 and exerts no

20  rotational biasing force on it until cam member 68 nears a position corresponding to a
latch-open condition depicted in FIG. 9, and protuberance 108 contacts v-shaped bend
118. As cam member 68 is rotated further clockwise, v-shaped bend 118 rides over
protuberance 108 again loading spring member 110 in bending. Once protuberance 108
clears v-shaped bend 118, the resilience of spring member 110 acting through v-shaped
25  bend 118 urges cam member 68 clockwise. Protuberance 108 is captured and held by the
shape of tip 114, constituting a favored position for cam member 68 corresponding to a
latch-open condition. Spring member 110 once again has a neutral bias in this position. If
cam member 68 is rotated further clockwise from this position, the distal end of tip 114 is
pressed radially outward by protuberance 108, biasing spring member 110 in bending.
30 Consequently, spring member 110 exerts a biasing force directed radially inward,
increasing the sliding friction between the distal end of tip 114 and radial protuberance
108. Thus, a force resisting rotation of cam member 68 clockwise beyond the favored

position is provided. If cam member 68 is rotated still further clockwise, cam follower

7



| at ch- open condition. Spring nenber 110 once again has a neutral,uﬂﬁzi b6
this position. If camnenber 68 is rotated further clockwi se fro i Q
position, the distal end of tip 114 is pressed radially outward by

pr ot uberance 108, biasing spring nmenber 110 in bendi ng. 30 Consequently,
spring nenb¥P %% erts a biasing force directed radi al IRETIU I

I ncreasing the sliding friction between the distal end of tip 114 and

radi al protPQBepHAE and ntaphgechanicl stope 97 and Xk ooy wembsr 8. bft befara thenber 68

cl ockwi se beygegh s f13CRERGrotRRBdné Pik. 1S provided. 1f cam menber 68 is
rotated still further clockw se, camfollower 7 14 July 2006 WO 03/059771

PCTI US03/ 01049 portions. .62 and 64 t act chani cal .stops 92 anpd 94 on cam
member 68, but BepgFRvpREeninoysm Efts. Band 1 spde memur D et Abasiee 10s.

I n the enbdatcenardings tmwmeribel6£8owaSd asttl cfQhe B faRGretPIbIEOns1BE a Q¥BIIéMRI @

bi asing, farce I ng _cam nenber, 68 t rd each of the two favored

posi ti ofs F88S aotﬂ %ﬂ’h??egﬁ’gf %g ‘?fgﬂij’é‘t 5T1%\(,:\€‘?%rer?‘§rfﬂlér?“”61§‘go avaush Rosion.sthyd gr ees
surroundi n@esistingdRengdagehdnt 0N theldathSmerhRE 68 tiong t1di fBRNEBARIRME. ®f additoncam
menber 68 fr.om h(% favoregasptﬁsitions. ILn addition, .this enbodi nent al so

has the ad{iheagadigent: gy & povantien 8§ foflo favorgiupositipns,riuedp 4hg bigsing or ce

provi ded b¥ortherdidel dy wOdisl ehd BS tifs 2100 LiltaAdRl PtubRfAld RR ANgs, 108 as
cam nenber 68 rotates in either direction past the favored positions. 10

In the enbd¥PHREH&ToLRs iR either direction pashihg favored ppsifions: nenber 110 and cam
menber 68 are made fromthernoplastic material, each preferably having
abrasi dA resi simfite guiaddirhéres shohm Wi FIGhe® apbhil@cspaing dnerhiaaeMOr andt &en SCope

of the inv Lan Jd,ncl ude nmenper s e fromany, suitabpl e and conpatibl e
material s. %{I}%{eb 4 g? chir nlBa(%r Fremy 3%%’?%1&% ,I’L“’lme‘t‘tq'}1e‘l’*a&il Y e‘EaHJé( pa3ing: PRIGSUI enent
of a | at chrasistamtrliafities. 15 wilybd gpppecinvdd] acwavief, thdascdpé iof thebindentibp wrluded avor ed
posi tions, 133 bsho f.or exarrp?lbg i g FI Gs.,, 11-13, Al though depicted with a
rotary act UEPIPRG YRGS any guppbiend sompalible alerialf- e particularly wel |
adapted for a latch nechani sm having no rotary actuating nenber, using for
i nstance, a foufhelgiching aragjdenelveacather thomthe atingglemenbel slattR@ssemBly, in

this  a80odGeRlortliadd\ich DUBHAL Bils TS kOBl 'dELitials Yo Libuih RELLEYIL 1 tYPe
spring. Two favore 0 positions are provided, corfesponding to a
| at ch- open FHrsd 13- 1B.atddthoughaispidtep wdihta rotary Spratingymemrberbsich 22 @ssemblyounided
bet ween piy ]-]‘1'_311 328 2adhg | %geg 1 .chi rmb58.at center
pi vot 128. %ﬁ’%ﬁt a?'i Y eSpr iﬂﬁg %"Zﬁ@é%ﬁ‘ Hﬁl‘ésg’n%%'fgeﬁgg%t aéﬁg%‘?gv%‘f%‘g%o, 132,
and " i s at usichdéet ngadcas & founpantinkagd fart acomtivrer SpiingmetBérs 1E0,c12201n thiw i ng
menber s 129mbc]zﬁl%ent' of the invention function similarly to a Belleville type spring. Two favored
20  positions are provided, corresponding to a latch-open and a latch-closed position. Spring
member 120 is mounted between pivots 124, 126, and is attached to latching arm 58 at
center pivot 128. Similarly, spring member 122 is mounted between pivots 130, 132, and
is attached to latching arm 60 at center pivot 134. Each of spring members 120, 122, is
normally straight, but slightly longer than the distance between the pivots to which it is
25  attached. Thus, spring members 120, 122, take on a slightly arcuate shape when installed

between the pivots and with no load applied as shown in FIGs. 11 and 12.

When cam member 68 is rotated counter-clockwise from the latch-open detent
position shown in FIG. 11, latching arms 58, 60, are translated radially outward along the
longitudinal axis of each latching arm, causing center pivots 128, 134, to also move

30  radially outward. Spring members 120, 122, are consequently loaded in compression, and
exert a force acting through center pivots 128, 134, resisting the radial movement of

latching arms 58, 60. When center pivot 128 reaches a point on a line directly between
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normal Iy straight, but slightly |onger than the distance betweeq ETJ]UE %Hgts
to which it is 25 attached. Thus, spring nenbers 120, 122, take 8 y
slightly arcuate shape when installed between the pivots and with no | oad
applied as shown in FIGs. 11 and 12. \When cam nenber 68 is rotated

count er - cl oWRWB8¥7Hr om t he | at ch-open detent position sRemRUSIFIERG 11,

| atching arms 58, 60, are translated radially outward al ong the

| ongi t udi na@ivoiski2d, B¥6, endeantenpivdti 134 reacims apaint pmy livedirastly bitwednpivk®8130134, to
al so nove raci I . 1 uently
Toaded i n covprab gtk rRARIS, 128 Ry WEAREL S MPerch Bo (RUELEIRITIETS Yoe
134, resi stondgchibgarmad$,&€l0. novemrent of |atching arms 58, 60. Wen center

pi vot 128 reaches a point on a line directly between 8 14 July 2006 WO

03/ 059771 PCT/ USthih QiBARerber @8Sis Tdidted hitrher 30\trRIVcRWisO s Mat ddffer@ftIES @

point on a lLine directly between pivots 130, 132, each spring nenber 120,
122, i s°f ullB$ Conppes bEheraadialby eytivards springdnembery B hep. Pegigdo desampessthi ng

arms 58, 6Qnd¥Whei %@cﬁ%é@@hd%yioﬁtﬁaﬁi at faldhinB GFmE S @b%WQ&QHA(mcﬁg SO
that center pivots 5 128, 134, nove further radially outward, spring

menbers 12@losadbdeten pesiitionidspigied dmBied2. Afhen datehing arms §8.c40, aerfuldt exgendeddi al | y
out war d, " Urgihgh & ¢16.1, bR, Bmb&9 125018 e BiRcl ALiEN: £ nt

posi tion deapisc_t ed in FIG gglg;% W)lgn | at c’h?%@ gr&ngefggl%ﬁ,a Jé%gg?%%%ﬁext ended
as shown i §xX@tieg nojbiasingfpicagn peiehing asms 58 60122: are once again in a neutral
position, exerting no biasing force on |atching arns 58, 60. 10 It wll be
appr ecilat ed t halt,willyoe\epprgtiogd the, yevigify the et SRBE-to ALl MBke4liakd used

for spring _nenbers 120, 2,1t Js possible to achieve a range of .the
amount of drPRES "ﬁ"ﬁ’gli'sn]é%f L% dt is,hors Eltcbﬁ%‘ﬁff’ianr@nﬁe?ﬁo@? ameyiyy of gpoing | ¢ j g
pref er abl e bidiiag férbeethtd BYsiingShédtbers POCE22. Skt RffrérEiabI¥ @hak Be spiingd Hasde 10% of
the longit e of the latchin roxi mte to each

Lgldi nal f%raveé ran F ng arns p

favored pos?f SnSiashte rr"&?fg%t e o6 hdargiipdnabireye! rares PoHyi lbigkipaAMms r avel
15 range plﬁ;_ﬁiﬁﬁxﬂﬁ& & dabh RR6lRd HAMGIE ButROGhdel YN0 h&arPSD8 & ihe loMNIRIIREI rREDOdI Nent
wherein_a biasing force is provided directly to'the latching arns using a

spri ng 1ar r Z§E RERIMAIicAL BVardpRsHioniis RSB t he door chassis is illustrated
in FIG 13. Those of skill in the art will recognize that many other such
vari ations are Apubgidoibedmmt svhereini 4 biasing fecsBqpeviddd difeetly rvihaldtching 20

Addi tional _objects, advantages. .and novel features, of .the inyention wll be
cet fortn oy e oy RRARETE BPE A ihieon'S ol Moo s i EFEeE |
becone app&i@ni3.t Thddeodeskilkin thechrt wiil recognize that many other such variations are

possible and are within the scope of the invention.

20 Additional objects, advantages, and novel features of the invention will be set forth
in part in the description which follows, and in part will become apparent to those skilled
in the art upon examination of the following or may be learned by practice of the
invention. The objects and advantages of the invention may be realized and attained by
means of the instrumentalities and combinations particularly pointed out in the appended

25 claims. Although the description above contains many specificities, these should not be
construed as limiting the scope of the invention but as merely providing illustrations of
some of the presently preferred embodiments of the invention. Thus, the scope of the
invention should be determined by the appended claims and their legal equivalents, rather

than by the examples given.




in the art upon exam nation of the follow ng or may be | earned e
of the invention. The objects and advantages of the invention ﬁ%&ﬂbfﬁbbé
realized and attained by neans of the instrunmentalities and conbi nations
particularly pointed out in the appended 25 clains. Al though the
description above contains nmany specificities, these should not be
construed as limting the scope of the invention but as nerely providing
illustrations of sone of the presently preferred enbodi nents of the

i nvention. Thus, the scope of the invention should be determ ned by the
appended ai s, and,their |l egal equivalents, rather than by the exanples
gi ven. SCHBEHE What is clained is: 1. A wafer container, conmprising:
a contalner portion including a top, a bottom a pair of opposing sides, a
back and an open f@dﬁ@“°8m65¢%°6mpﬂﬁ9%r supports in the container portion
for holding a plurality of horizontally aligned and spaced wafers; and a
door to seal i ngysntainggerticnenelpding priemia, botthw, a oo pf erpeping sidey a baclkiarsh
chassis; atopeadsmnione | at chi ng mechani smon the door chassis, said |atching
mechani sm having at | east one rotary actuating nenber; and at |east a
first spring nempberofopefeablupp@cupl de vértdinérhpordowrioc haldiigsa wakkitysef i ng
nenber adaqizedtallp aipgdagadtspaeed lafitry: Mdtadior RYsdaRAEIS kload thetipepdisad g0 as to
hol d t he démtcamyrisigg:uati ng menber at a first favored position, said spring
menber adapted to urge said rotary actuating nenber toward the first
favored p05|t|@&x9%§&m@ first rotational range of said rotary actuating
nmenber of at |least 5 degrees proximate to the first favored position. 2.

i e A S0, P BB,

3. The wa er contai ner o érein sald spring nmenber is also
dlsposed to hoI tary actyatin at. con favor S|t|on
and is adapt Eﬁfagpg féfg %‘?ﬁ/ %Fgr%?eggfe ‘W’%{% ofr :%’5?5&? £ gﬂ"ﬁy
favor ed plc?gf“g?r 5“%&‘@8 ;dro réftaﬁ SROSF Ef?:t@ uat i ng
nmenber of*" éily P‘étagtfn%smae Brrelt @ Hrtoler o é’oﬁlfi"‘i ﬁ‘él S?EE%H}?H#’E’(/ e 3rss on.

said rotary actuating member toward the first favored position over a first rotational range

of said rotary actuating member of at least 5 degrees proximate to the first favored
position.

2. The wafer container of claim I, wherein said spring member is neutrally
biased when said rotary actuating member is at the first favored position.

3. The wafer container of claim 1, wherein said spring member is also
disposed to hold the rotary actuating member at a second favored position and is adapted
to urge said rotary actuating member toward the second favored position over a second
rotational range of said rotary actmating member of at least 5 degrees proximate to the
second favored position.

4. The wafer container of claim 3, wherein said spring member is neutrally
biased when said rotary actuating member is at the second favored position.

5. The wafer container of claim 1, wherein said spring member has an
arcuate shape.

6. The wafer container of claim 1, wherein said spring member has an s-
shape.

7. The wafer container of claim 1, wherein said spring member is a coil
spring.
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4. The wafer container of claim3, wherein said spring nenber iﬂgﬁg}ﬁ@éy
bi ased when said rotary actuating nenber is at the second favored pos

5. The wafer container of claiml, wherein said spring nmenber has an
arcuat e shape. shape. 6. The wafer container of claim1l1, wherein said spring
menber has an s- spring.7.The wafer container of claiml, wherein said
spring nenber is a coil 10 0 14 July 2006 spring. 8. The wafer container of
claim1l1, wherein said spring nenber is a torsion 9. A wafer container,

conprising: a gontalner portion includi a top,.,a botto a. pair . of

opposi ng Si des?‘ ab I&W%\tﬁldCO%%H%pognCH%l?loﬂS‘Yheﬁenbgﬁlﬁi SB?H%\H‘F&ID“SHF?&SW‘E’ in the
cont ai ner BB¥¢tion for holding a plurality of horizontally aligned and
spaced wafers; and a dqor to sealingly close the open front, the door
conprising: a Goor CHRELceNtamgy FAYPEYAFeast a first spring pivot; at |east
one | atching nmechani smon the door chassis, said |atching nechanism having
at | east one radtaNgngPOUHD IAgudtBEBEeD, atbhtiomos priyobenpasing Adewevedt atdavi ng a
pi vot ;  ammlopsn ftomgist a first spring menber, said spring nmenber operably
coupled to the spring pivot of said door chassis and to the pivot of the
rotary act uatiagairesbenfer sappbrspin g contiber patiepdsetloldingas fthaakigl 6f t he
rotary achdarédonnatly abgiverandtspacell iwasdrs;fad ar&dr posdalingn chsé theahap tied:, tie ur ge
sai d rot agybracingaiihgftg menber toward the first favored position over a first
rotational range of said rotary actuating nenber of at |east 5 degrees

proxi mate to thgoorkhissls fuRrLLaRQStd Phng pRot; The waf er container of claim
9, wherein said spring nenber is neutrally biased when said rotary

actuating menmbgricies o3t 14 Elﬁn% f 3 harfi@Y OhEfle agfé Lla0s, shilt 1%!3& "RbafnGaNt al ner
of cl ai m g, WhenEkosAb > R AL TRIHGE oo Qe ARRSEEL LT Bl il die rotary
actuati ng I{HE er at a secon avore p’05| I'on and I's adapte t urge sal d
rotary actuat i ng nenber toward the second favored position over a second
rotational ran z 0 gai d rotary, act u(iat i ng nenber Ofblat I a(ft 151 del%r ees
proxi mate to tﬁ t?as EN Bsﬁaprll%? rg%«lé mnﬁ%mem er opera. y couple tot_e sp_ g

pivot of said door chassis and to the pivot of the rotary actuating member, said spring

member disposed so as to hold the rotary actuating member at a first favored position and

adapted to urge said rotary actuating member toward the first favored position over a first

rotational range of said rotary actuating member of at least 5 degrees proximate to the

first favored position.

10. The wafer container of claim 9, wherein said spring member is neutrally
biased when said rotary actuating member is at the first favored position.

11.  The wafer container of claim 9, wherein said spring member is also
disposed to hold the rotary actuating member at a second favored position and is adapted
to urge said rotary actuating member toward the second favored position over a second
rotational range of said rotary actuating member of at least 5 degrees proximate to the
second favored position.

12.  The wafer container of claim 10, wherein said spring member is neutrally
biased when said rotary actuating member is at the second favored position.

13.  The wafer container of claim 11, further comprising a second spring
member pivotally coupled to the spring pivot of the door chassis and to the pivot of the
rotary actuating member.

14,  The wafer container of claim 9, wherein said spring member has an
arcuate shape.

15.  The wafer container of claim 9, wherein said spring member has an s-
shape.

11°




~12. The wafer container of claim 10, wherein said spring nenber %2’ 2006
neutrally biased when said rotary actuating nenber is at the sa HJ)V
favored position. 13. The wafer container of claim1l, further conprising a
second spring nenber pivotally coupled to the spring pivot of the door
chassis and to the pivot of the rotary actuating nenber. 14. The wafer
container of claim9, wherein said spring nenber has an arcuate shape.
shape. 15. The wafer container of claim9, wherein said spring nenber has
an s 11 0 14 July 2006 spring. 16. The wafer container of claim9, wherein
said spring nemper is a coil 17. A wafer container, conprisjng: a container
portion includffig aJFEeoﬁ’,aﬁeé BBRMSHCL 148 % Bieryp say; W%iﬁ@gf?era‘sﬁ‘aﬁ% and an
open frontP™% pair of wafer supports in the container portion for holding a
plurality of horizontally aligned and spaced wafers; and a door to

seal i ngly cl os&7-t heAGyées cPRIGHIT, comarisiBgor conpri sing: a door chassis; at

| east one | atching nmechani smon the door chassis, said | atching nechani sm
havi ng a r ot ar § cergainentfongprpaibding adgew arteén®, & pair pf oppoding gidssiacbatlatmhi ng
mechani snmemppen faint;l east a first favored position; spring neans for urging
said |l atching nmechanismtoward the first favored position over a
rotational rangeaifoft hafd clupportsadd wat cagait@npationffoatholdaast fudBgr €S

pr oxi mat ehdrizontalltg afipfieat ant ayaied vadas; dndandoot & schiigglvaige deaiteairnar, tef claim
17, wher eﬂ(ﬁbr&aﬁlgﬁﬁﬁg;ns for providing said latching mechanismw th at | east
a first favored position, and said spring nmeans conprise at l|least a first
spring nmenber, ; §ad:ALhsRI Ng menber coupling the rotary actuating nmenber

with said door chassis. 19. The wafer container of claim 18, wherein said

i mber i ' | : t nb t
:g(r:'ozg g}{&%@j@é@% E?éii%}%ﬁ?jé?ﬁ?@%ﬁ?%&%g NG of Qﬁa%l},(, agd Pa?chllnrégmec BihL 8t a

means for providing said latching mechanism with at least a first favored position;
and

spring means for urging said latching mechanism toward the first favored position
over a rotational range of the rotary actuating member of at least 5 degrees proximate to
the first favored position.

18.  The wafer container of claim 17, wherein said means for providing said
latching mechanism with at least a first favored position, and said spring means comprise
at least a first spring member, said spring member coupling the rotary actuating member
with said door chassis.

19.  The wafer container of claim 18, wherein said spring member is also
disposed to hold the rotary actuating member at a second favored position and is adapted
to urge said rotary actuating member toward the second favored position over a second
rotational range of said rotary actuating member of at least 5 degrees proximate to the
second favored position.

20.  The wafer container of claim 17, further comprising:

means for providing said latching mechanism with at a second favored position;
and

spring means for urging said latching mechanism toward the second favored

position over a rotational range of the rotary actuating member of at lcast 5 degrees
proximate to the second favored position.

20




to urge said rotary actuating nenber toward the second favored Ji)%?l hl{gﬁ
over a second rotational range of said rotary actuating nenber %%st
5 degrees proximate to the second favored position. 20. The wafer

contai ner of claim17, further conprising: and neans for providing said

| at chi ng nmechanismw th at a second favored position; spring nmeans for
urging said | atching nmechanismtoward the second favored position over a
rot ati onal range of the rotary act uati ng menber of at |east 5 degrees
proximatetot egt?d avored pgs 2014 7 a}é%OOG 311 e, waf er
cont ai ner i fP%“?{n%ra;i tog@‘ e F%}\‘}una‘? %ral?fa"‘ “ﬁtsé‘ﬁj ng
mechani snj “r%la? rﬂa%‘:i%]tw ]Iregstt s e pasiion, 5ai s‘ﬁ?a& QVLIdH‘ﬁg Bibvi di ng
said |atf HesbARRPSHY anse&?n ALYUEG RESIHOR 571 dp%% or Wiging S8t i ng
means f or [aifbyiETRecaniam tovard gifie frecrphpesitan i saring F@@n&fawqgéw s8ki ti on
and sai d Sfhinggmaganisny towagd gistepndafatored apsHPh gomatsraiti kst thofiest apangsecond
favored p@smbipraidosymgsmemben eepling the retarys pethaime membenr witbasagtl dpei ng
menber coegbiing the rotary actuating nember with said door chassis. 22. A
waf er container, conprising: a container portion including a top, a bottom
a pair of oppoxl.ng Awdés costainackomamdsingn open front; a pair of wafer
supports in the container portion for holding a plurality of horizontally

aligned and spacethii@ipettin iaflodiag 8, abhotshad pAIgbHorPbase sidbe a®Rgadd ont ,
the door gpshifednflg: @ door chassi s; at |least one latching nechani smon

t he door chassis conprising: a plurality of Iatchi ng arns; a rotary _
actuating menber, agp(ﬁfagfey Epbser) RRIAGRANNM fdi @k ROl 4t uIthty b@t ching
ar ns; andh&izohﬁﬁ?%h aﬁt?%éa@&l eln Qfdapte |spose 0 urge
said at | east one nmec an| smtoward a f| rst favored posi tion over
a first rotatlo I alyq,a tuati nmenber of at least 5
degr ces proxi MAR"{% %gﬁ%glwlrog Sr B RE Aot mitsiig

a door chassis;
at least one latching mechamsm on the door chassis comprising:
a plurality of latching arms;

a rotary actuating member operably coupled engaged with said plurality of
latching arms; and

at least one spring member adapted and disposed so as to urge said at least one

latching mechanism toward a first favored position over a first rotational range of said
rotary actuating member of at least 5 degrees proximate to the first favored position.
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