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These containers protect the wafers from physical and el ectrical hazards,
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waf er s f moafercanglosurembaing doqrs wathdptebing msshaasias.f rom a process effici ency
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configurations of door encl gsNCESGRMINDROENHIMNCERGMONTS for seal abl e
wafer carriers are known in the art. Sonme known | atchi ng nechani sns use
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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 exposure 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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positions for a wafer carrier door latching mechanism, and that also provides some type of
20  biasing force urging the latching mechanism toward the favored positions to resist further

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



30 m nimzes abrupt snapping into position of the |atching nmechani sm
Preferred enbodinents utilize a rotatable nenber configured as a caroned
menber wiwb oans97el ongate rigid plastic nmenber having at | easiusesi@omode,
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structure. F DESCRI PTI ON OF THE DRAW NGS FI G IS a perspective view

of a waf efructaeri er with a nmachine interface on a p| ece 5 of processing
equi pnent; FIG 2 is a perspective view of a wafer carrier door with

| atching assenblies exposgAEFTYESCRIFTION ORMTHEDRREVENESt | ve view of the
| atch assenbly; FIG 4 is a plan view of the preferred enbodi nent of the
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enbodi ment of the latch 15 assenbly; FIG 8 is a partial plan vi ew of yet
anot her al t er F48i ¢S chrberapensing Bew tdfea Maferncarrers dogs| ylthFlmsﬁmg gssergbligsan

vi ew of §r enbodi nent of the latch assenbly depicting the latch in

t he opengggm ion; 20 FIG 10 is a plan view of the enbodinent of FIG 9
depicting the latch in the closed position; FIG 11 is a plan view of
anot her al t er K@i ¥/is aaseal ipresnectyr V!q’Y\éOftélFéﬁCla%Sé@ﬁhb’y depi cting the |atch
in the open position; FIG 12 is a plan view of the enbodinent of FIG 11
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view of an alternative enbodi nent of the | atch assenbly
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 posttion;

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.



FIGs. 11 and 12. 3 WD 03/059771 PCT/ US03/ 01049 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Referring to FIG 1, a wafer carrier 20, is seated on autonated
processi ngo oggsa7pnent 22. The wafer carrier conprises a ceOTAiSN®Ee10p0rti on
24 including a top 26, a bottom 28, a back 30, a pair of opposing sides 32

and 34, and an open fronbe3&i BHPECRIPFIONHNTAENRIVIReTIONN 24 are

supports 38 for holding a plurality of horizontally aligned and spaced

wafers. A nachine interface 30 is attached to the exterior of the bottom 28
of the contalR§&minggenFiG.oht 23wafes QBRGNS by seatetbon putgmated oPEREENSINEat ch
recept ackgs € TLE QM DL IRE 24 45 i I e 44
on the t%ﬁégé@rgf ﬂ[‘hg hgont ai %g‘?er%%ﬁﬂ on. %ﬁt\%gl%gﬁ&éﬂgg?l 21rn E@Q@% aécl%)fple%t?g into
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46 geperally. i ncludes door chassjs 48, .l atchi .mechani sns_ 50, 52, and
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mechani sg@yRQd iwhf&XeMWPhALin ARERR 30 1D a1t UM AAShAohPR ALY the
actuating nenber 1n the formof cam nenber 68. Latching arns 58, 60, each

have a caemtainet.| Open fromt B6ds definedoldy a desnh&emie\A§l yith datgiagesdptaties 42 helhe

peri phery 66. of cam 8 at ,15. cam pqrtiqps, 70,, 7 As depicted in
B Pac banfings poifibh e it s gonals LA opdBE b Siibe EPuRTBLSOEn. O,
the end QpRatk taritr @Bradmitt it MeRlooPRihE 2030 Hi3se B op¥ihfBnkey 78 is _
inserted into key slot 80 and rotated, cam follower portions 62, 64, slide

al ong.cam portions 70,_7 e to the shape of. gam nmenber 68, |atching
o Y5 6o Rele e o) Gy Fadpd 19 eBRRONdPRYSE 9Pt Faserrtp- BlBieng
por ti ons nfdhanifins 50 8994nd AeeharRe RS 5425684 F1&0 3L adpikts ROpREAIL VieWSof? 4,
76, are received by latch receptacles 42 in the wafer carrier, allow ng

t he door latehibg meahgnisth SO il exemplanyclaampsm dbe anechBrismsghovsehge & eotpnot ect

the latching nechanis 0. 52 from physd cal, danage contam nation, and
bt FERBE: % ot Sl PRBES B RAEAER 0" SRR AT e

to serve?@¥? 0 ng ar e odi rent” of the

i nvent i ofiolasveripoyion 62, U Crespettiaeld, éngagdll Withsthedperiphbryl 68 ¢ iafOmembBe68 stm 50
I's shown in the open position with |atching arns 58, 60, fully retracted.
Spri hg nEABOTBES X0, ﬂi%vdiwaﬂmcta@ Eie B, eactc anlatebifgedms e 8a 60,0135 dt 1ag8ingnd i s

menber GCRID 75 RESIEE ool ARBKCRART AR Mickler PREIGHN 2 KR, oPhin BRIER
exerti ngimserted astonkeyf slot 80oandc emmated, cam follower portions 62, 64, slide along cam
portions 70, 72. Due to the shape of cam member 68, latching arms 58, 60, are translated
radially, extending or retracting latching portions 74, 76, through latch openings 82, 84.
20 Latching portions 74, 76, are received by latch receptacles 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



menber 68 in the position shown. Thus, spring nenber 86 provides a favored
position 30 for |atching nechanism50 in this position. If camnenber 68 is
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further counter-cl ockw se, chani cal
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FIGs. 3 ag Hn? n@tbed 8BWHE fagih rélAchbd aqfeutrza%cﬁ%mrﬂg@&m b dtatioBANHisengrenber
86 provides two favored p05| tions for camnenber
force in either direction. Thus, spring member 86 has another favored position in 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 mechanism 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
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20  of thermoplastic material, but could be made from any compatible 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
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possi ble and are within the scope of the invention, such as the s-shaped

spring 16mbodimeRt, Gan gnembes 68iHas syadiah pratoberancer 1 @3. gArqnats shapedr srgigri ng

e ek Preiet i el 8 hpesdaglin Bydngf & o Pt SRRy o TR AT O

nore torgifpnSpRhg Rtk 3 PO HEs a Widhapet Bends MeePETS, ploximutedolpsudednia 18i m | ar
ef fect. Another enbodi nent of the Invention is depicted in FIG. 9 and 10.

In this resppddehentipsch? ardhibésd agsshapsd rcaafoamlrmlm?w&tawé@wfol&fi- AVSEL e
shaped spr.i . r.1 ' ' ; j.nt
it or medniseBehiss® SRS i g G RGP e ls TEUUAN SR Y e SRl Pl
116, 118pefiptexy 6B bEcim nidniser 582 Wiheh dahdl mentep68 tis ated positlinpsorkigbraing th14 ar e

shaped conform ngly to protuberance_ _108. We mechagni sm cover 54 js.
i nst 891 ed latkkh@insed cpaditipy agghowpja Eﬂ@z,loil?fﬂt‘ﬂéﬁ@cﬁr | Hlafan fEtes 08 is

peri pher f ﬂ@¥p : e ] LSioat '
correspo%ﬁ?ﬁﬁgfgﬁ%%ba 'asgﬁﬁgfé!gﬁﬁggﬁ%%¥?gﬁﬁggﬁgﬁgaﬁﬂﬂﬁﬁE%%?h%g,Q.6&

pr ot uber Sposg H8ntef 1dAns metiveded 8nd shuselmg sageeiitzah Biasaptthisgebsitionh A garh12,
provi ding a favygred position.for cam 68. Spring. nmenbe 0 is not

| oaded ag‘beni‘q‘?ﬁggH%{E(’t%ei&[ﬂcgmseb?"égaqeﬂﬁﬁ?gﬁ?ﬂ%ﬁ %%'pr@bgrgﬂge m&sm@S i's
rotated gh@eKesfber 116 haMeAdRENArHELRsilibAlRSo PYfHngPieBBe | PMeLerkOS bidingasi ng
spring nenber 110 in bending. The resilience of spring nenber 110 exerts a
bi atsilﬂg force @i%rge ﬁt;ﬁqlgigvtshamgbﬁnfl- 5k fengentésl do1aretuberpnge A P8 al Thip biasing

pr ot uber ance : i_s_bi as orc .cam nenhe .

Count or - ATSE RERSacal it o &l b Y REN ORI FoslPnb 08 clogkviss,

menber 68otator. OtARt €6n fvrhher 68 ksofdtaed durthit adl sdkevisd) geothDé&andee IS chéarsshaped
bend 116, and spring nmenber 110 returns to an unl gaded condition. Spring
menber 13bened bantslGand springgnember MOratugsip 48 #ploadebcondiiodxert s no

Spring member 110 remains out of contact 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
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20 rotational biasing force on it until cam nenber 68 nears a position
corresponding to a |atch-open condition depicted in FIG 9, and

pr ot uber amo®3a8B7cont act s v-shaped bend 118. As cam nenbecT@Sos/eiondt at ed
further clockw se, v-shaped bend 118 rides over protuberance 108 again

| oadi ng peHioRE 6PBAPER cddtlct HedhBRRhINGopsOCIIOSLIERN Abtbet B, bikt beRESthe
v-shaped bend 118, the resilience of spring nenber 110 acting through

v- shapeddzg! gedf tin 814.¢lgers prainbargnesd 868 cl ockwi se. Protuberance 108 is
captured and held by the shape of tip 114, constituting a favored position
for cam nemben, 68 GHJBRORNHLRE ih F16s. 9 ML 10, apEAg GRMHr 1190-ex &S h BehsiiBNber
110 once again has a neutral bias in this position. If camnenber 63 is
rot at ed faree heging cawkmemberf 6% tawdid saghy of theotwo faveredi pestionsnigr efrotatignal14 | s

d fare n ; ohto {riered pasiiomsrier ef i
benai hg. a8 intlionepy: S ROUNoH IS e sy BoRRARE AR DoFPRE by oot o

radi al |'y rdstii@ QisenpdpehRas b thetdagh Hlehiblen @8 ffion€ theofavbetivReionfie fladdilbn,end of
tip 114 and radi al protuberance 108. Thus, a force resisting rotatijon of
cam menbés gbefligadohiatse syibp@dvansageatiorsed” faved ipepitipas, slug\ip dBel biasmge am
menber 68 i . i r.. ¢l OGkw 7 59771
PCT/ USO 3%&%5’5&;@%‘??}’ e, h%?i thi %sz‘pgoﬁ?a@dg k4 %%}l’gég‘%rl’g‘pg’%‘smg a0
cam nenbefenf®r 69 ustatee irndithet Bigectidh pastithefasiorfl posifodd 4 cl ears prot uberance
108. In the enbodi nent shown in FIGs. 9 and 10, spring nenber 110 exerts a

ot Hons 1or 1 pEebefbrE Rn 38 HRATAREM. Bord Gpell, PNGATE ety oo

sur r oundinfighfeaVey @k Refict frof, thdimdplagsd Sidtdithl desctin gageasiyt hafing érasivm
nmenber 68 fromthe favored positions. In addition, this enbodi nent also
has the Zsisiant ayalitss. Asovill 0g apedatedoBowe Shsthe geepa of thsenysnbion dacludssy ce
provi ded [ ! | i : gai nst protuberance 108 as
cam nenber Hfgse?]g(?ezﬁrg% a?lgglélﬁgtbkll%%r{aslor Cp?%ﬂn%téé%lét he favored positions. 10
In the enbodi nents shown in FIG. 9 and 10, spring nenber 110 and cam
nmenber 68 ar e Thadaiching gimhidemsell ess rathenihanethe aptatipg elsmspedler Wishyasspblng
abrasion__resi itd ] P, [ate r scope
of The T AR BiPMted Rk o bRk o8 Bualy REORARNI A e afHENE xahlf, B20
mat er i al F1Gd hd-13at Ahhaghatepivtddhents elrvtas,, actaitihg mdnfisen, dusk anassehibhgweldment
of a latch nbly, 15 b id Mth a [ [ : f
posi t i gng? pggiscglﬁgwnywplé ,ad@ggna%ﬁq)rga i qr{c?ﬁ/ Ime(ca:l(iian\{\gntl hasmzpl{d po%arl})llaactsua%gg@nregnbe?,vor ed
using for instance, a four bar linkage for actuation. Spring members 120, 122, in this

embodiment 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

8



FI Gs. 11-13. Although depicted with a rotary actuating nenber, such an
assenbly would be particularly well adapted for a |atch nechani sm havi ng
no rot ar yweoesustring nenber, using for instance, a four bacTiusnkage f or
actuation. Spring nmenbers 120, 122, in this enbodi nent of the invention
functi onpsiofd 1281 1 ¥6,t0d derBed pieut 134ereichpSa pBint 69 a liﬁ%ir&cﬁt%&deéﬁg}ims i180,0ns
are provided, corresponding to a |atch-open and a | atch-cl gsed position.
Spring rdArsch spung wembentZy 182+ \ndally perppressed and exogs no Fadligl diasineafored t o
| at chi ng .gr er pivot 128. Simlarly, spring nenber 122 is
nount ed Bgtla&e@ﬁg%ﬁl\q/sost%gg%o, 132, and is attached to latching arm 60 at
center pivot 134. Each of spring nenbers 120, 122, is normally straight,
but slightly Mhepeeam meamben&3dissptatrsdefusbeneeunterrdoghwien so that wpitehpivetsi s 25
attached..,Jhpys, _spri e . PNe]1) 9P r hape
when ?nstlgt 1 fe%’ HBOB’F V\fg’glﬁertrgge}lg% \(/)é sdr%fﬁg%‘ﬁ%ﬁé%ﬁ%e??ég%ﬁa%pp%@ﬁ tgggés@o‘\%ﬁsssi n

FI Gs. 11aafdxéPa fibedireasd ralicdBr oudBands uifghigflaetinpoariises8; 60,00lvatdsthe flatoin t he
| at ch- open detent position shown in latching arns 58, 60, are

| FIG 11,
transl at elpsedetentnpsiian Wapigtedi BACt he Whendatehine agms %gi@’ are fally gxtendedhi ng
arm cau pPiiYot.S. S : i )
Spri ng n%%v‘;}g?‘gﬁrllggfmig’, E@?@Z%&I@gﬁ%g@l l?zf gg%&%% %Qaé%?rgraggé%{%g%gﬁgg’ exert
a force agéntingnd biasingHoce ohéatching atrss 3I880. 134, resisting the radial
novenent of latching arns 58, 60. Wen center pivot 128 reaches a point on

and Bnter pi vor IR Tikere el P Rad e BTN frbicioo DO RIchaf uedC®: 5

132, eacHosgringomembéer 202022,1i22s possibieltd ychiorpa eapedfahel agoant sf soingadi al
biasing force on latching arns 58, 6Q. Wen cam nenber 68 is rotated
further OHiHedPIEIFeRsH %SW&W%%%HIZQT17&-v]6ﬂsspre§3r‘ri¥§8,thai§lﬁ SPRBE Q135 her

radially f&lak\@@@ffeca?v@rfqut TBI0e6% Jrofe 1égm’%2mdhﬁ9itﬂavéloraqgggm%eeﬁ&m@nmxert a

force directed radially outward, urgin atching arns , 60, toward the

| at ch- clposectattad eath favstiet ipositideiut heangeruprb @earlR S0%fndrihd lngitadigpl dravel 58,
60, ?ée fully extended .a shﬁwn %n Fl G ﬁ , Spring nenbers 120, 122,' are
once gair?flger?r%f“ﬁ'é‘[‘ftt?ﬁ?d‘p%¥?”te BASTUOR IERAT! é no biasing force on latching
arms 58, 60. 10 It will be appreciated that, by varying the |ength,

Cross- sect i on Aantheretiodmhent Sereif arbisgng figrcerenprivaded AhrectlP 29 thet laiching

possi ble to achieve . a range of the anount of sprin bi.asi.ng forc xerted
by spri ng"HEHHEE & SpBRg aryigement haying %F‘Qg’%m‘%"ttq%at{he %ﬂ%r %lﬁ’rs?lﬁgs ‘E}P%{Eﬁ??fgm
FIG. 13. Those of skill in the art will 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.



force is effective for at |east 10% of the |ongitudinal travel range of the
| atching arnms proximate to each favored position, but a range up to nearly
50% of t heoloemgp7tudi nal travel 15 range proxi mate to eackcrasos@d4position
i s possible. Another enbodi nent wherein a biasing force is provided
directly to t L at.ghin .using a spring arrangenent having a single
pi vot on the ?@3&3&%@@ lustrated in FIG 13. Those of skill in the
art will recognize that many other such variations are possible and are
within the scdpe ofA ddve fora eafer oontai€r, gatdpiisiegial obj ects, advant ages, and
novel features of the invention will be set forth in part in the
description g6 figkdiows, and in part will becone apparent to those
skilled in }tl\/ﬁg art l%ﬁdn exam nation of the follow ng or nay be | earned by
practice of the invention. The objects and advantages_ of the invention may
be realized afdleast annaciige mechaysmron e st shassint wd datelyng pechanism

conbi nat | rd [ .L,Lhsthe appended 25 cl ains. Although

t he descb?\gﬁggﬁle%gtt)gg%%é%@?ﬁh@%&ﬁ@%ﬁé@?fi cities, these should not be
construed as limti ngegt he scope of the invention but as nmerely providing

i |l ustrati ons ableastsoffest springhaeprbss epunlgd yithithe deer erpusli seishipsingfmerpeer

i nvention, Th the scope. . of the. Inv ] s \ ned t he
appendedacclz pl?(#rgd grﬁ%agtehtglf’ rroﬁa%gfmgtclﬁﬁ 515&@%% gﬁd r é%é?d Qfﬁgﬁgte)ﬂ;? Elge éégrl)(pl es
given. 9aMGhfikd Bthbéd aPeThsISERoHOSItioAHAd d| sprink Ahddberl faptkd tA wigesaidor a
waf er container, conprising: a door chassis;, at |east one | atching

mechani sFetaRy achEtiag snerabradaward Waifust fayeRd mEsiHeR 4PN & Arstraliprpl tndCedfst one
the door “SHIbERANBIRE ket ofut ILEES toffole frakinpht o\ FRTRRIorGRBIEA. w1 11
actuating rrenber’and di sposed so as to hold the rotary actuating nmenber at
a first favor@d podiheidenr oEelpian 4 pwhergimsaithanringoapmber is acwirygly Wased Whegt ary
actuating_. ' i.tjon over a first rotational
range of galggl raoCE a\r‘@gglc%g{ani{gt]%rreeérb&e/{;&(’%%dglgﬁhé%st 5 degrees proximte to
the first favored position. 2. The door of claim1, wherein said sgri ng
menber is neuBral | yhpidesedf elam 1, whewin saidspring mgabents aleméisposed tayholdhe

first f aY}(ljerr%gar? e Iu.':.tltﬁn(?gnﬂlember 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.

4. The door of claim 3, wherein said spring member is neutrally biased when

said rotary actuating member is at the second favored position.

5. The door of claim 1, wherein said spring member has an arcuate shape.
6. The door of claim 1, wherein said spring member has an s-shape.

7. The door of claim 1, wherein said spring member is a coil spring.

8. The door of claim 1, wherein said spring member is a torsion spring.

9. A door for a wafer container, comprising:

a door chassis, having at least a first spring pivot;

10



3. The door of claim1l, wherein said spring nmenber is also disposed to hold
the rotary actuating nenber at a second favored position and is adapted to
urge sai awooBmasy71 act uati ng nenber toward the second favopew/ysesomion over
a second rotational range of said rotary actuating nenber of at |east 5
degrees proxi aRlestt 6nd Recins andhidsar@d thepdsort ¢hassis, Zaidr hectdng meehardsmi m 3,
wherein said Sﬁl’i ng nenber is neutrally biased when saig rotary actuating
menber | §2¥Rg ghisay @ne AptanaISIAWEIBENbsTe the rstaryrAuUiig MEnben laving12 PWREr ei n
said sprijpg nenber has an arcuate shape. 6. The door of claim1, wherein
said spring nenber has an s-shape. 7. The door of claiml1l, wherein said
spring nenber is a coil spring. 8. The door of claiml, wherein said spring
menber is a t8flspeR Bist spigng momber, o6 spring membst eperabliicaupled to tsiringi ng: a
door chassgj s, Wi i.r S § ' ot 10597 7:

PCT/ USO 3?’ g’f 81? 5 %\gt &1%{3 g}sl%gsgé?\a}tdl g’t {:hlﬁi lﬁgmrr@{: hg%f)ghny gﬁu%th%oﬁl\é\@rb Q% ﬁa@sslypgl ?’g said

| at chi ng nieateadisposcti aviango Adldltha sdtagraetuatihgmentbet aiad firsg favenddgrositioneandot ar y
actuating _nenber having a pivot; an

. at | east fi.rst spring nenber, said
spring mefARied GUERREAY TUBLHACHING MHRPE W thepﬁ(ﬁbf?VBFeds&SHlogdﬁ'Fr E%‘é@si s
and to t ?&aﬂ?&n‘éﬂan@%gf %ﬁ(% Eﬁ&?fr%tlﬁﬁhgﬁ{eﬁxﬁﬁr BBt 5 UREAeSHokItate [BRMRE $irst

di sposed so as to otary actuating nenber at a first favored
posi ti on fanded pdaphed to urge said rotary actuating nmenber toward the first
favored position over a first rotational range of said rotary actuating

menber of at Il,gast nrgxi f : htimep- 10.
The door of cllgi m ﬁ e\%ﬁg{@?ﬁa@{agﬂkg%%ﬁn%%nﬁgrﬂ@ggﬁégﬁ g@?fn}’ tg?%sec]‘Q when
sai d r ot atiy retatyurtuatigg mentber isias tiat firshfavéied posifiav.or ed position. 11. The door

of claim9, wherein said spring nenber is also disposed to hold the rotary

actuating memer aing SeeondlAKOLRG S LA ARdus: RUARI Blhdi0 ¥ fggSal d

a
rotary actuating ward“t he second position ‘over a second
r ot at i onahe fotitg acteitinggAedberait arsycondtfnadred positorbard ishdaited maspe Sidlegarges

proxi mate to the second favored gsition. .. :
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 door of claim 10, wherein said spring member is neutrally biased when

said rotary actuating member is at the second favored position.

13.  The door 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 door of claim 9, wherein said spring member has an arcuate shape.
15.  The door of claim 9, wherein said spring member has an s-shape.
16.  The door of claim 9, wherein said spring member is a coil spring.
17. A door for a wafer container, comprising:
a door chassis having at least a first spring pivot;

at least one latching mechanism on the door chassis, said latching mechanism

having at least one latching arm, said latching arm having a center pivot; and

11



12. The door of claim 10, wherein said spring nenber is neutrally biased
when said rotary actuating nenber is at the second favored position. 13.
The door wDoshsd7m 11, further conprising a second spring memusn3/piovot al |y
coupled to the spring pivot of the door chassis and to the pivot of the
rotary actuat angastrefilzespringdmerhber, dgidrsprihg ﬂieﬂib‘ﬂ Pivordibr @iupledad thesgpringg
menber has an_arcuate shape.. 15. The door a m 9, wherein said sprl ng

menber h&¥ohAf sid Haﬂechaa%s anghg th%‘?m‘i{fp%‘rt&f Fri‘ WS, U4 PrUsARbFenber
is a c0| I 7 f i r
chagsi o LpRi o bhoil HOUIARE ofin ae%‘“&‘é?ﬂ‘“’?‘*‘*‘ﬁésa%@p SR g ménBO
mechani smadapted lkvelrg@send ddtelssg arm ﬂmva:td Itlaft ﬁ,ﬂst ftgorﬁdqimmosmveha\,lﬁasg 1&peﬂceﬁst one

| at ching arm .said,| Chl n in ter i vot nd,11. WO.03/ 059771
T/ Uso3Pb LB iR fange her el B S iy Sty Brai e o RTBl VBTt af |y
coupl ed tygsitipe spring pivot of said door ChaSSI s and to the center pivot
of said latching arm said spring nenber disposed so as to hold the

|l atching armat a first fayvored posjti.on,. said sprin a to
urge said |at Ihi ng THF FePbFian hé Whereip Sfug\ﬁarl@aﬂ%a%beg S 5@?0859 i Ea@t
percent yof lafcﬂﬁl\§|a?xﬂgﬂt%légéd?ﬂ|fa&&@@goé?tfloﬁ LAY §did @frjrui%ax'n m'b@xteﬁﬂbt@g té‘ﬁf@e%ﬂx' mat e

to the first favored position door aim1l7, wherein said
spring miatieng i smaltewardi $posewdnd ofavoiled pesiteor] atvchlahgleastni&tpeepese@ndie

favored position, and said, spri rrber adapt aid ch| ng arm
towar -t NOELEBRLRE of Bt e B ERararon Bk to e HePRL i ofse reRS

| ongi tudi nal range of travel of said |latching arm pI’OXI mate to the second

f avor ed posi ti1dn. THe ddheoficdemm 7, \&haéimsm‘d dosinehassis Isaaiactectcmirspdhgyi,\io& has a
second sprin |vot nd. s id. s ng nme is also pi votaIIy coupled to

t he secoﬁHdE%?1 PRPEING 6“26 ORIV C%Bplegb‘\’/\ﬂ\e QY PERBBINVO conpri sing:  a
door chassis; at |east one |latchi ng mechani sm on the door chassis, said

| at chi ng mechaﬁi SMA deorifoga wafeptatyinag terapmsigg:menber ; nmeans for providi ng
said latching mechanismwith at |east a first favored position;

a door chassis;

at least one latching mechanism on the door chassis, said latching mechanism

having a rotary actuating member;

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.

21.  The door of claim 20, 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.

22.  The door of claim 21, 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

12



and spring neans for urging said |atching mechanismtoward the first
favored position over a rotational range of the rotary actuating nenber of
at | east wodegsees proximate to the first favored positi @eaT/uRd3/0ide door
of claim 20, wherein said neans for providing said latching mechanismwth

at | east sfd frofasy abRUGEE Snadsisert dfOR, 1cattds Sddgfbes [ProXighale 81 $he @BdvhlSvaded! east
a first spring nmenber, said spring nenber coupling the rotary actuating
menber WPeHi¥mi d door chassis. 22. The door of claim 21, wherein said
spring menber is also disposed to hold the rotary actuating nenber at a

second favor ed3 posirhé @sordTdldis 28daptRecd@pribige said rotary actuating
menber toward the second favored position over a second rotational range of

12 WD 03/059771 PCE'/ US03/01049 . sai.d rotary actuatin menger of at. .least 5
degrees proxi MEER {08 ArAEdng gkl BiFehagloy tithyat azg‘?"o AR5t PEYUYai m
20, furthggy conprising: neans for providing said |atching nechanismwth at
a second favored position; and spring neans for urging said latching
mechani smtoward the second favored Qsition qver a rotational, ran of
i g

the rotary acPRRfS MFaReridlerrene #oid LICHNG MACHIUEE OREkthasecod cond
f avored ges?ﬁ&ﬂ Wer Z%taghﬁar%ed@ﬁ ¢ OF thid %tﬁu}ﬁgct?mr RlembeRbfl FBERE f Mgrees

providing said latchin nismwth  a east a first favored position,
sai d neapsximoateps teisdéang fawired petigdri.ng nechanismwith at a second favored
position, said spring means for urging said latching nmechanismtoward a

first favored,posi tth’ho%P%ffsél‘éiﬁq B WigrdiR A8 &Qénsuf&;é}gvﬁiﬂ{ sdidliGihing
mechani smtoward a seécond favored position conprise | ea a first~spring
nmenber, agchanispwitigatneader firso dploredypasittor; ehidrmeastfonpraviding shidrlatehing sai d

door chassis. .25. A door for _a wafer.container, conprising: a doof.

Chass! o mgehinisTa vy 4 SR Y TACHRSHSnP ot St GEaRS ERasens sSdhBhing chi ng

mechani s e RN Soviird [CRSE f298fd! psH10h M9 d 85 spRAE means for urging said latching
mechanism toward a second favored position comprise at least a first spring member, said

spring member coupling the rotary actuating member with said door chassis.
25. A door for a wafer container, comprising:
a door chassis;

at least one latching mechanism on the door chassis, said latching mechanism

having at least one latching arm; and

spring means for holding said latching arm at a first favored position and for
urging said latching arm toward the first favored position, said spring means providing an
effective urging force over at least 10 percent of the longitudinal range of travel of said

latching arm proximate to the first favored position.

26.  The door of claim 25, wherein said door chassis has at least a first spring
pivot, said spring means comprises at least a first spring member having a center pivot,
and said spring member is pivotally coupled to the first spring pivot of said door chassis

and to the center pivot of said latching arm.

27.  The door of claim 26, wherein said door chassis has a second spring pivot,

and said spring member is also pivotally coupled to the second spring pivot.
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spring means for holding said latching armat a first favored position and
for wurging said |latching armtoward the first favored position, said

spring mewo3psovi ding an effective urging force over at pceasns/d@4per cent
of the longitudinal range of travel of said latching armproximate to the

first favored;posi tih@RooBf clhiif 280 WheRfn Sdid@isprind meWhEhI8h MoRRIsdiddaRhirghassi s
has at least a first spring pivot, said spring neans conprises at |east a

first speimgtasatmd ﬂaawdg)oaltlee ang rurgﬂsvsetd latching gl tovend Thmsmend)&voresi
pi vot al | ed ] flrst S of . said door
Phe cont BpSERDTE 4t 0gitd oier BE e RpBlb ol o0 iR br SIRG g A0 | 1

sai d dOOanhﬂ&§h§ﬂhﬁﬁc@uﬁﬁcﬁﬁdpsﬁﬁbmg plvot and said spring nenber is
al so pivotally coupled to the second sprlng pivot. 13 WD 03/059771

PCT/ US03/ 0104 he door cl.aim 25, wherein said spring neans al so
hol ds said | a?ghl n@i %f%‘iaga ES%’HH“? 258PREPsi ti on and urges said

| atching armtoward the second favored position over at |east 10 percent
of the |ongit adionathassinbaving attleasv elfirsfpsmd pivbat ching arm proxi mate to the
second favored position. 29. A door for a wafer container, conprising: a
door chassis ' r ast one | at chi ng
mechani sm on ?ﬁ%hgggghnﬂﬁﬂghg@%%ﬁ&??g?ﬁchQde?QEmppﬁmhg | atching arns; a
rotary actuating nmenber operably coupled with said pIurallty of Iatchlng
arns; and at alpdurslityoddatelgng aAgnsyrenber adapt ed and di sposed so as to urge
said at | east one |atching mechanismtoward a first favored position over

a first rotatiqpg %@tﬁ%%’ﬁleﬁﬁbldo pérBIR cHuRed VAt %Mﬁp d¥flaehink @&8E; 5
degrees proximate to the Tirst favored p03|t|on

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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